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Animal study on the effect of cell therapy by local injection of chondrocytes for tendon reinsertion after mechanical destruction of the enthesis
Geoffroy Nourissat*, Amadou Diop, Nathalie Maurel, Marjolaine Gosset, Colette Salvat, Francis Berenbaum
Service de chirurgie orthopédique, hôpital Saint-Antoine, 184, rue du Faubourg-Saint-Antoine, 75012 Paris.
Purpose of the study — Irrespective of the technique used, the average rate of bone-tendon healing after rotator cuff repair is about 50% One of the reasons is the poor vitality of the tissues implicated in repair, particularly progressive destruction of the enthesis. Using the rat Achilles tendon, we destroyed the enthesis mechanically then repaired it with and without local injection of chondrocytes in order to study the effect of cell therapy on healing phenomena.
Material and method — Sixty 3-month-old Wistar rats were operated on under general anaesthesia to detach the Achilles tendon and destroy the enthesis. In the first group (RI), the tendon was reinserted via a transosseous tunnel using a 4/0 non absorbable knitted thread. In the second group (RIC), joint chondrocytes, harvested from 4-day-old rats were injected locally during the same repair procedure. Animals were sacrificed every 15 days (n=15 per group) for a biomechanical and histology study.
Results — In group RI, the non-healing rate was 50% versus 33% in group RIC; the difference was not significant (n=0.3). Tear resistance was increased significantly at 45 days in the RC group (p=0.04). The histology study showed a statistically significant development of a neoenthesis in the RIC group (p<0.05), which was not observed in the RI group.
Discussion — This animal model is valid for exploring rotator cuff healing with a spontaneous rate of healing to the order of 50%. Addition of chondrocytes during the surgical repair induces the production of an enthesis and increases the healing rate 50% and the value of the different biomechanical parameters at 30 days, with a statistically significant difference at 45 days.
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Arthroscopic rotator cuff repair with addition of platelet rich fibrin (PRF): feasibility study and ultrasound assessment of tendon-trochiter zone vascularization
Matthias Zumstein*, Virginie Lesbats, Christophe Trojani, Pascal Boileau
*Service de chirurgie orthopédique et traumatologie du sport, hôpital de l’Archet, CHU de Nice, université de Nice Sophia-Antipolis, 151, route de Saint-Antoine-de-Ginestière, 06200 Nice.
Purpose of the study —  Platelet rich fibrin (PRF) favours proliferation of tenocytes and synthesis of extracellular matrix. The purpose of this study was to demonstrate the technical feasibility of adding a PRF envelope during arthroscopic rotator cuff repair to favour short-term vascularisation of the tendon-trochiter zone vascularization.
Material and method — Twenty patients aged over 55 years with a posterosuperior rotator cuff tear were included in this prospective randomized controlled study. The double strand technique was used for all patients. Patients were selected at random for insertion of a PRF envelope between the tendon and the trochiter. There were thus two groups of ten patients. The SSV, SST, VAS and Constant scores were noted. Vascularization was assessed with Power Doppler ultrasound at 6 weeks and 3 months by an independent operator unaware of the study group.
Results — There were no complications during or after the operations. Postoperatively, all patients increased their SSV, SST, VAS and Constant scores significantly. Vascularization of the tendon-trochiter zone, as assessed by Power Doppler, was significantly higher in the PRF group at 6 weeks. It was unchanged in the two groups at 3 months.
Discussion — Arthroscopic rotator cuff repair with adjunction of a PRF envelope is technically feasible and increases vascularizaton of the tendon-trochiter zone at 6 weeks.
Conclusion — PRF can improve the tendon healing rate for rotator cuff tears.
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Clinical and anatomic results of rotator cuff tear repair in adults aged less than 40 years
Bruno Barbe*, Philippe Clavert, Cyril Penz, Yvan Le Coniat, Jean-Francois Kempf
* Service de chirurgie du membre supérieur, CCOM, avenue Baumann, 67400 Illkirch.
Purpose of the study — Little work has been done to assess outcome of rotator cuff tear repair in young adults aged less than 40 years. The purpose of our study was to assess the clinical and anatomic outcomes in a continuous series of arthroscopic rotator cuff repairs performed in patients aged less than 40 years.
Material and method — This was a retrospective analysis (2004-2007) of 15 young patients (age 18-39 years, mean 32.7 years) with rotator cuff tears confirmed on the arthroscan. All tears were repaired arthroscopically using the same reinsertion technique with anchors. Patients underwent bilateral assessment (SSV, Constant) at at least 12 months follow-up. A control imaging with injection (arthroscan or arthroMRI) was available in 12 of 15 patients.
Results — The series included 7 female and 8 male patients, 13 right and 2 left shoulders; 14 of 15 shoulders were on the dominant side. The time from symptom onset to surgery was 26 months on average. Patients were reviewed at mean 31 months follow-up. Preoperative range of motion was preserved in all patients. The mean preoperative Constant score was 55.5 on the operated side and 91.4 on the other side. The preoperative arthroscan demonstrated partial deep tears of the supraspinatus or infraspinatus in 5 patients with a posterosuperior impingement. The ten other shoulders exhibited full thickness tears of the supraspinatus. At last follow-up, the mean Constant score was 77.2 (range 44-90) with significant improvement of all partial scores except force. Patients resumed their former occupational activities at mean 8 months (range 1-36); resumption of sports activities occurred during the 7th month. Subjective satisfaction rate was 81.7%. Postoperative imaging with injection showed a healed cuff in 83% of the shoulders reviewed (10/12).
Discussion — Rotator cuff tears are exceptional in young subjects aged less than 40 years; there is considerable potential for worsening. Outcome after rotator cuff repair is very age dependent. It is important to diagnose these tears early to enable early repair; the anatomic results are good and persistent in younger patients.
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Occupational outcome of patients with rotator cuff tears caused by a work accident: on 262 operated shoulders
Laurent Nové-Josserand*, Arnaud Godenèche, Lionel Neyton, Jean-Pierre Liotard, Eric Noël, Gilles Walch
* Unité épaule, centre orthopédique Santy, 24, avenue Paul-Santy, 69007 Lyon.
Purpose of the study — Many rotator cuff tears occur in the context of a work accident or an occupational disease (schedule 57-A in the French occupational disease nomenclature). This context is a negative factor for outcome although diverse opinions are expressed in the literature. We wanted to study the occupational outcome of operated patients after rotator cuff repairs and to determine what factors affect this outcome.
Material and method — From 2000 to 2005, 1155 patients underwent rotator cuff repair performed by the same operator. The context was an occupational context (schedule 57-A) in one quarter of these patients (n=290, 25.1%). Among these, 87.6% (n=254) responded to a mail questionnaire. In all 262 shoulders were included in this series (8 bilateral cases). Male gender predominated (72%) and 69% of the tears were in the right shoulder. Mean patient age was 50.53±6.4 years. In this series, 67% of the tears were related to a work accident and 33% to an occupational disease. The patients were salaried workers (75.2%), independent craftsmen (12.6%), and civil servants (11.8%). The occupational category was heavy manual labour (68.3%), light manual labour (25.5%), non manual occupation (6.1%). The injury involved one tendon in 64.1%, two tendons in 28.2% and three tendons in 7.6%. Classical open repair was performed for 70.6%), mini-open repair for 9.2%, and arthroscopic repair for 20.2%.
Results — Patients resumed their occupational activity in 59.64% of the cases (mean age 48±0.8 years); 40.45% did not resume their occupational activity (mean age 54±5.3 years). Excepting cases of retirement or interruption related to another medical condition, the shoulder was the reason for not resuming work in 16% of patients. Young age (p=0.0005) and type of surgery (open procedure p=0.0004) were factors favouring resumption of occupational activity while gender, occupational category and type of injury had no effect. The duration of sick leave (full time) depended on the occupational category (p=0.004) and somewhat on gender, age, occupational situation, work accident or occupational disease, and type of surgery/
Conclusion — Work accidents or occupational disease were not synonymous with failure of rotator cuff repair. Age was the leading prognostic factor.
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Pain management after arthroscopic rotator cuff repair: prospective randomised study of 140 cases comparing three anti-pain techniques 
Yves Stiglitz*, Olivier Gosselin, François Sirveaux, Daniel Molé
* 49, rue Hermite, 54000 Nancy
Purpose of the study — Arthroscopic repair of rotator cuff tears is a painful technique. We conducted a randomized controlled trial to analyze prospectively the level of postoperative pain after this procedure and to assess the efficacy of three anti-pain techniques.
Material and method — This prospective randomized study included 140 patients attending two centres specialized in shoulder surgery who underwent arthroscopic rotator cuff repair from January to November 2008. Preoperatively, patients were assigned to three anti-pain techniques: interscalenic catheter (KTIS) (n=44 patients), subacromial catheter (KTSA) (n=64 patients), unique subacromial injection of 2% ropivacaine (INJ) (n=32 patients). The procedure was performed under general anaesthesia in all cases. Criteria used to evaluate the efficacy of the anti-pain techniques were: pain as assessed by a visual analogue scale (VAS) the day before operation to the 30th postoperative day; daily consumption and total dose of opiates; subjective satisfaction with pain management assessed on day 30.
Results — The pain profile was the same as demonstrated last year with a painful displacement on day 1 and progressive decline in pain through day 30 when the pain level was lower than preoperatively. Two risk factors were noted: isolated distal tears of the supraspinatus and concomitant acromioplasty. On day 0, the VAS was ≤ 1.7 in the KTIS group versus 3.6 and 3.5 respectively in the KTSA and INJ groups (p<0.05). On day 1, the respective values were 3.1, 3.5 and 3.8 (NS). On day 2 and beyond, there was no difference between the three groups. Overall morphine consumption on day 0 was 10.8 mg in the INJ group versus 6.9 and 2.1 mg in the KTSA and KTIS groups, with a significant difference between the INJ and the KTIS groups. There was no difference beyond day 1. Patient satisfaction with pain management during the first 30 postoperative days reached 94.4, 82.9 and 84% respectively for INJ, KTIS and KTSA, with no statistically significant difference between the groups.
Conclusion — The interscalenic catheter technique is more effective than the two other techniques. The subacromial catheter is not better than a single injection of local anaesthetic and is associated with greater risk, suggesting its use should be revisited.
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Great pectoral transfer for unreparable subscapular tears : 15 cases
Philippe Valenti*, Jean Kany, Sébastian Ferrière, Michel Semaan
* 6, square Jouvenet, 75016 Paris.
Purpose of the study — The purpose of this work was to report the clinical outcomes observed after great pectoral transfer (clavicular head in 8 cases and sterna head in 7) behind the coracoids for irreparable subscapular tears.
Material and method — This was a retrospective analysis of 15 patients, mean age 57 years, with retracted subscapular tears with fatty degeneration grade 3 or greater, associated with a supspinatus tear for 12 cases. The Constant score was not pre and postoperatively. The lift-off test was positive in all patients. The clavicular head (n=8) and the sterna head (n=7) were positioned under the coracoids and fixed with anchors in the trochin using the double row technique. Biceps tenodesis was associated in 12 cases. Immobilisation was maintained for six weeks in neutral rotation with passive mobilization immediately postop and active rehabilitation after the sixth week.
Results — At mean 24 months follow-up (range 12-50), nine patients were very satisfied, three were satisfied, and three were disappointed; one patient had revision with a reverse prosthesis due to anteroposterior instability; one patient developed an infection after a haematoma and retained an elevation deficit and a painful shoulder. The gain was 11 points (2.66 to 13.6 ([p<0.001]) for pain and 4.5 points (3.2 to 7.7 [p<0.001]) for force. The gain was non significant for active elevation (7 points) and external rotation (6 points). The lift-off test was negative in 11 of the 15 shoulders. There was no significant difference between the two pectoral heads. This series is limited by the small number of shoulders.
Discussion — Greater pectoral transfer for unreparable tears of the subscapularis improves force and reduces pain. However, compared with data in the literature, outcome is not different if the entire muscle is used or if only the sterna or clavicular heads are used, whether inserted anteriorly or posteriorly on the coracoids.
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The teres minor muscle in rotator cuff tears
Barbara Melis*, Michael DeFranco, Gilles Walch
* Centre orthopédique Santy, 24, avenue Paul-Santy, 69008 Lyon. 
Purpose of the study — Data concerning the teres minor in the context of rotator cuff tears is scarce despite the fact that this muscle plays a crucial role in the event of an infraspinaus tear. The purpose of this study was to analyse the computed tomography and magnetic resonance images of the teres minor muscle in rotator cuff tears.
Material and method — The aspect of the teres minor muscle was studied in 1624 shoulders with rotator cuff tears. The axial and sagittal CT or MRI aspect was noted as normal, hypertrophic, atrophic or absent (Walch classification). We searched for correlations with the tendon torn, tear mechanism (trauma, degeneration, mixed), gender, dominance, time to imaging, age at imaging, and fatty infiltration of the supraspinatus, infraspinatus and subscapularis.
Results — The teres minor was noted normal in 90.9% of the shoulder, hypertrophic in 5.2%, atrophic in 3.2% and absent in 0.2%. The type of cuff tear had a significant impact (p<0.0005). Regarding the aspect of the teres minor muscle, the highest percentages were as follows: normal for isolated supraspinatus tears, hypertrophic for supraspinatus and subscapularis tears, atrophic for posterosuperior (supraspinatus, infraspinatus ± teres minor) tears and absent for massive tears involving the supraspinatus, the infraspinatus ± the subscapularis (p<0.0005). The correlation was statistically significant between the aspect of the teres minor and the grade of fatty infiltration of the infraspinatus (p<0.0005) and the subscapularis (p<0.0005).
Discussion — The aspect of an atrophic or absent teres minor, which correlates with the trumpet sign in massive tears, was only found in 3.5% of the tears. There would thus be few indications for latissimus dorsi transfer to restore active external rotation.
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Fatty infiltration and atrophy of the supraspinatus muscle in rotator cuff tears
Barbara Melis*, Michael DeFranco, Gilles Walch 326
* Centre orthopédique Santy, 24, avenue 327 Paul-Santy, 69008 Lyon.
Purpose of the study — Fatty infiltration and atrophy of rotator cuff muscles is an important prognostic factor for anatomic healing and function after repair. The purpose of this study was to analyse factors influencing the development and progression of the supraspinatus muscle and to search for correlation between infiltration and atrophy.
Material and method — Preoperative arthroscans and MRI series for 1688 patients with rotator cuff tears were reviewed. We searched for correlations between fatty infiltration of the supraspinatus muscle and gender, age at imaging, size of the tear, onset (trauma or not), and time from symptom onset to imaging. Fatty infiltration was noted according to the Goutallier classification and on the MRI using the classification adapted by Fuchs. For the statistical analysis, fatty infiltration was considered minor for grades 0 and 1, moderate for grade 2 and severe for grades 3 and 4. Muscle atrophy was assessed using the tangent sign.
Results — Fatty infiltration of the supraspinatus increased significantly with the size of the tendon tear (p<0.0005), time from symptom onset to imaging (lp<0.0005) and patient age (p<0.0005). Atrophy increased with number of torn tendons, positive tangent sign was correlated with the grade of fatty infiltration of the supraspinatus (p<0.0005) and the infraspinatus (p<0.0005). Moderate and severe fatty infiltration developed a mean 3 and 5 years, respectively, after symptom onset.
Discussion — Surgical treatment should be undertaken before the appearance of moderate (grade 2) fatty infiltration and atrophy (positive tangent sign).
Conclusion — Moderate fatty infiltration of the supraspinatus develops on average three years after onset of symptoms.
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Myotendinous tears of the infraspinatus : diagnosis, course, treatment
Gilles Walch*, John Lunn, Laurent Nové-Josserand, Jean-Pierre Liotard, Barbara Mélis
* Unité épaule, centre orthopédique Santy, 24, avenue Paul-Santy, 69008 Lyon.
Purpose of the study — Four elements differentiate myotendinous tears of the infraspinatus from other rotator cuff tears: the tendon insertion on the trochiter and the joint capsule are spared; the onset in characterized by intense muscle oedema followed at 6 to 12 months by severe and definitive fatty degeneration.
Material and method — Fifty-nine myotendinous tears of the infraspinatus were collected prospectively from 1993 to 2007. Female gender predominated (58%); trauma was noted at onset in 22% of the shoulders and the mean age of discovery was 48.9 years. Twenty-nine shoulders were seen at the acute phase with significant muscle oedema recognized on the MRI T2 Fat Sat sequence. A second group of 30 patients had grade 4 fatty infiltration of the infraspinatus without full thickness cuff tears. The EMG was available for 23 shoulders and was normal in all, ruling out a neurological cause. Associated lesions of the supraspinatus and infraspinatus tendons were: tendon calcification (61%) and partial tears at the acute phase (21%) and chronic phase (70%) suggesting a degenerative cause.
Results — Twenty-four patients underwent surgery and 35 had a medical treatment. At mean 46 months follow-up (range 12-125) the Constant score improved from 51.7 to 69.4 points (p<0.0001). There was no different statistically between the operated and non-operated patients (p=0.325). All patients seen at the acute phase of the oedema progressed to complete grade 4 fatty degeneration of the muscle, irrespective of the treatment delivered.
Discussion —Early diagnosis of this lesion can be achieved with T2 Fat Sat MRI sequences. Arthroscopic repair to tighten the infraspinatus muscle could avoid the irremediable degeneration with total loss of muscle function.

21
Deleterious effect of acromioplasty during palliative treatment of unreparable rotator cuff tears
Jean-Christian Balestro*, Christophe Trojani, Gisèle Daideri, Pascal Boileau
* Service de chirurgie orthopédique,  secrétariat scientifique du Pr-Boileau, 151, route de Saint-Antoine-de-Ginestière, 06200 Nice.
Purpose of the study — Palliative treatment for unreparable rotator cuff tears by intra-articular resection of the long head of the biceps provides demonstrated satisfactory results. We hypothesized that associated acromioplasty could be deleterious.
Material and method — We conducted a case-control study comparing 24 tenotomies or tenodeses of the long head of the biceps with 24 tenotomies or tenodeses of the long head of the biceps associated with acromioplasty. All patients had an unreparable tear of the rotator cuff. Full-thickness tear of the subscapularis or Hamada and Fukuda radiological stage 3 or 4 tear were exclusion criteria. The two groups were matched for weighted Constant score, Hamada and Fukuda stage, type of tear of the infraspinatus and subscapularis, overall fatty infiltration grade, and follow-up. After the physical examination, we compared the four items of the Constant score, the absolute and weighted score, active anterior elevation, pain score on a visual analogue scale (VAS), and the subjective shoulder score. All patients were examined by a clinician unaware of the group at last follow-up (mean 51 months).
Results — The two groups were comparable preoperatively except for the fatty infiltration index which was higher in the acromioplasty group. At 51 months follow-up, active anterior elevation was statistically lower in the acromioplasty group (145 versus 170). The absolute and weighted Constant scores were lower in the acromioplasty group (p<0.05). There was no difference for pain and the subjective shoulder score (67 versus 71). Four patients in the acromioplasty group required revision total shoulder arthroplasty versus two in the group without acromioplasty.
Discussion — Association of acromioplasty with intra-articular resection of the long head of the biceps for palliative treatment of unreparable rotator cuff tears is deleterious for elevation and reduces overall shoulder function. Even though acromioplasty provides good short-term results for average-sized tears, outcome is less satisfactory for massive tears and deteriorates over time. In addition, as described by Wiley, acromioplasty can induce a pseudoparalytic shoulder in patients with unreparable tears.
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Large or massive rotator cuff tears before 65 years: what can be done when anatomic repair is impossible ?
Luc Favard*, Julien Berhouet, Michel Colmar, Julien Richou, Eric Boukobza, Alexandre Sonnard, Dominique Huguet, Olivier Courage
* Orthopédie-I, CHU Trousseau, 37044 Tours cedex.
Purpose of the study — For patients aged less than 65 years who have a large rotator cuff tear, potential solutions include anatomic repair, palliative treatment, non-anatomic repair with flaps or cuff prosthesis, and reversed prosthesis. The later solution is not recommended at this age and anatomic repair is not always possible. In this situation, what is best, palliative treatment or flap or prosthesis repair?
Material and method — This retrospective multicentric study included 142 patients, 74 men and 68 women with a large or massive cuff tear. Palliative treatment (group A) involved acromioplasty (n=48) associated as needed with a biceps procedure and partial repair (n=41). Non-anatomic repair (group B) included supraspinatous translation (n=16), deltoid flaps (n=22), and cuff prostheses (n=15). Preoperatively, the two groups were not statistically different for acromiohumeral height (AH, 6 mm in group A versus 7.5 mm in group B) and percent of fatty infiltration of the infraspinatus > II (55% in group A versus 26% in group B). The Constant score, active and passive range of motion, gain in elevation and external rotation were noted.
Results — Mean follow-up was 74 months in group A and 90 months in group B ; the Constant score was 64 and 65, active elevation 145 and 147 and external rotation 17 and 26 respectively. The two groups were not significantly different. For patients with deficient elevation (n=46), the gain was 62 without any difference between the two groups. For patients with deficient external rotation (n=37), the gain was nil in both groups.
Discussion — Although group A had a more severe condition than group B (narrower AH and more advanced fatty degeneration, the final outcome as assessed by the Constant score and range of motion was similar. Both groups recovered active elevation well, but not external rotation. Nevertheless, there were no cases of latissimus dorsi transfer in this series. Repair with a deltoid flap, supraspinatus translation, or cuff prosthesis does not appear to add any supplementary benefit despite the more aggressive surgery.
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Large cuff tears in patients aged less than 65: impact on active range of motion
Luc Favard*, Julien Berhouet, Philippe Collin, Tewfik Benkalfate, Christophe Le Du, Fabrice Duparc, Olivier Courage
* Orthopédie-I, CHU Trousseau, 37270 Tours cedex.
Purpose of the study — Little is known about the clinical profile of patients aged less than 65 years who present a large or massive rotator cuff tear. We hypothesized that this clinical profile depends on the type of tear.
Material and method — This was a prospective descriptive multicentric study over a period of six months which included 112 patients aged less than 65 years, 66 men and 46 women, mean age 56.3 years (range 35-65) who had a large or massive rotator cuff tear. The Constant score and active and passive range of motion, subacromial height and fatty infiltration according to the Goutallier classification were noted. Patients were divided into four classes according to deficit in active elevation and external rotation: class A (n=55, no deficit), class B (n=19, deficient elevation alone), class C (n=28, deficient external rotation alone), class C (n=10, deficient elevation and external rotation). 
Results — These classes were not significantly different for age, sex-ratio, duration of symptoms, or presence of subscapular involvement. Trauma was involved more often in patients in class B and class D. The mean absolute Constant score was significantly lower in patients in class B (30.2) or D (23.5) than in class A (53.3) or C (44.7). The subacromial space was significantly narrower in group D (5 mm) than in the other groups. Fatty infiltration of the infraspinatus scores > II was significantly more common in groups C and D. Severe fatty degeneration of the subscapular (>II) was found in only eight shoulders and was not correlated with defective active elevation.
Discussion — This study demonstrates that deficient external rotation is correlated with the type of tear but has little impact on the Constant score. Conversely, patients with deficient active elevation have a lower Constant score but do not exhibit characteristically different tears than patients without deficient active elevation. Thus, the management scheme should be no different in patients with deficient elevation than in patients with out deficient elevation, excepting cases with a major lesion of the subscapularis.
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Closed corrective rotation osteotomy of the femur using an endomedullary saw: 11 cases
Romain Gérard*, Eric Stindel, Grégory Moineau, Dominique Le Nen, Christian Lefèvre
* Service de chirurgie orthopédique et traumatologique, CHU La Cavale-Blanche, boulevard Tanguy-Prigent, 29200 Brest.
 Purpose of the study — The purpose of this retrospective work was to analyse a series of ten patients (11 osteotomies) who underwent closed rotation osteotomy of the femur performed with an endomedullary saw and stabilized with a centromedullar locked nail. We identified the proper indications, technical aspects, clinical and radiological outcome and describe the complications of this surgical technique.
Material and method — The 11 osteotomies were performed in ten patients from January 1999 to July 2007 for post-trauma rotation defects or congenital deformity. On average the rotation defect was 33.5 (range 24-52), mainly internal rotation (10 cases versus 1 with external rotation). One female patient required a bilateral procedure in a context of congenital bilateral trochlea dysplasia. For two other patients the corrective osteotomy was associated with a lengthening procedure performed during the same operative time (totally closed operation). Clinical and radiological follow-up was available to 4 years 9 months on average (range 26-104 months). The angle corrections were determined on bone tomographs.
Results — Ten of the 11 osteotomies yielded correction to ±4° physiological values (or controlateral values if the other side was healthy) for anteversion of the femoral neck. There were no infections (bone, joint, skin, soft tissue) and not late healing or non-union. There was one transient neurological complication involving the pudendal nerve during a rotation-lengthening procedure and one bilateral fracture of the femur during a bilateral osteotomy. All patients healed within 3 to 5 months. Subjective outcome was satisfactory very satisfactory for 8 of 9 patients (one lost to follow-up) in terms of functional recovery and aesthetic aspect of the scars.
Discussion — The closed procedure for rotation osteotomy of the adult femur is a reliable, effective, safe and reproducible technique for the correction of rotation defects of the femur resulting from trauma or congenital disorders. These results can be obtained only with rigorous technique requiring experience and skill with centromedullary nailing.
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Reaming product used for autologous grafting: preliminary report of ten reconstructions
Alain Masquelet*, Thierry Bégué, Didier Hannouche
* 123, route de Stalingrad, hôpital Avicenne, 93009 Bobigny.
Purpose of the study — Classically, bone grafts are harvested from the iliac crests which can provide a limited volume of graft material. Using the reaming product might help spare iliac bone.
Material and method — A variable head RIA device (reaming, irrigation, aspiration) was used over the last year for ten patients who presented partial or segmental bone loss. The bone graft was constructed exclusively with the reaming produce following membrane induction using a cement scaffold. The tibia was reconstructed in nine cases and the humerus in one. Bone loss was 6 cm on average.
Results — The reconstruction healed in six cases within a mean delay of 6 months; the 4 other cases are under assessment. Complementary bone was necessary to achieve healing in one case. There were no complications involving the donor site excepting transient pain at the point of insertion.
Discussion — In this series associating an induced membrane and reaming produce, the time to healing appeared to be shorter than with cancellous iliac bone. The smaller size of the fragment may be a determining factor.
Conclusion — Reaming products collected from medullary cavities of the long bones can be used for reconstruction of bone loss.
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Negative pressure wound therapy for open leg fractures: 42 cases
Cédric Bouquet*, Louis-Étienne Gayet, Hamid Hamcha, Pierre Pries
*13, rue Aliénor-d’Aquitaine, 86000 Poitiers.
Purpose of the study — This was a retrospective analysis of patients with bone loss subsequent to an open leg fracture. Negative pressure therapy was applied in 42 cases over a period of 47 months. 
Material and method — Our strategy was designed around the goal of secondary rather than emergency cover, after preparation of the wound bed with NPWT. The time from the first surgical care to NPWT was 23.38 days on average. Mean duration of NPWT was 21.19 days.
Results — After NPWT, gain in wound surface was 18.09% on average. The gain was nil for 52.38% of the patients, positive for 47.62% and exceptional for 4.76%. 100% of the wounds analysed developed a regular border which prepared a bed for a graft or flap without decreasing the depth of the wound. NPWT enabled all patients to reach the set objective: directed healing in 19%, skin graft in 48%, flap in 33%. The objective were achieved for 66% of patients, exceeded, partially achieved for 14% and not reached for 10%.
Discussion —We conclude that NPWT is an excellent way to wait for slow healing after cleaning. It stimulates formation of a granulation tissue, favours the development of regular borders, and cleans the wound before definitive surgical treatment. Thus whether achieved with a flap, a graft or directed healing, the final cover is thus minimised. NPWT can also reduce the risk of infection during the initial phase since the wound is drained and outside contamination is limited by the air-tight dressing. Cost remains a limitation even though certain studies have found equivalent cost with conventional dressings, often related to use of lower cost “homemade” dressings.
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Two-phase treatment with a cement spacer for septic nonunion of the leg: 27 cases
Nicolas Paris*, Olivier Roche, Nicolas Vendemmia, Franck Wein, François Sirveaux, Daniel Molé
* CTO Nancy, 47-49, rue Hermitte, 54000 Nancy.
Purpose of the study — There are several goals for the treatment of septic nonunion of the leg: control the infection, achieve healing, preserve function. The purpose of this work was to report the results obtained with a two-phase technique using a cement spacer.
Material and method — From 1994 to 2007, 27 patients were treated for a septic nonunion of the tibia (19 proven, 8 suspected). There were 22 women and 5 men, mean age 39 years (range 16-66). The first phase of the surgical technique involved “cancerological” cleaning and insertion of an antibiotic cement spacer. Osteosynthesis was performed if necessary. Antibiotics were adapted to sample results. The second phase involved an autologous bone graft with osteosynthesis after biological markers had returned to normal and an antibiotic window. Antibiotics were then discontinued if samples were negative. Patients were reviewed with physical examination, radiology, and laboratory tests at one year.
Results — Mean follow-up was 4 years (range 1-11). At the first phase, mean bone defect after cleaning was 5 cm (range 3-8); osteosynthesis procedures were required for 22 patients (81.5%), mainly with plate fixation. Mean time to the second phase was 4 months (range 1.5-22). At the second phase, bone loss was filled with isolated bone fragments (44%) or associated with a tricortical graft (52%) or a plate nail combination (37%). Bacteriological samples were negative for 25 patients after the second phase. Six patients required surgical revision for recurrent aseptic non-union (22%).
Discussion — All patients healed at mean one year with a tolerable misalignment in 37%. At last follow-up there were no cases of infection. Nineteen patients had residual stiffness of the ankle or knee but 80% had resumed their sports activities and 85% their occupational activities.
Conclusion — A two-phase surgical treatment of septic non-union of the leg is effective. We were able o achieve cure of the infection in all patients with per primam healing in 78% in addition to an acceptable functional outcome. The spacer offers the advantage of preparing a bed for the graft and preserving autonomy between the two phases.
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Sural flap with a distal pedicle for the ankle and foot: analysis of outcome and complication in a series of 25 flaps
Stéphane Levante*, Nasser Mebtouche, Véronique Molina
* Unité de chirurgie orthopédique, CHU Antoine-Béclère, 157, rue de la Porte-de-Trivaux, 92141 Clamart.
Purpose of the study — The sural flap with a distal pedicle is a commonly used flap for ankle or foot cover; it has been described as easy to achieve, versatile and reliable. Following several personal failures, we attempted to analyse the principle factors of unfavourable outcome and to determine the precise role for this flap in distal cover of the lower limb.
Material and method — We retrospectively analysed a series of 25 sural flaps with a distal pedicle performed by one operator among a series of 55 ankle and foot flaps. Outcome was assessed as complete flap survival; even partial necrosis was noted. Factors examined included patient age, context, localization and surgical factors.
Results — Eight flaps necrosed (7 partial and 1 total) leading to amputation (32% complications). Flaps with partial necrosis nevertheless all healed after repair.
Discussion — This series had a high failure rate, like earlier reports in the literature. Most of the necrotic flaps were observed in older patients with vulnerable tissues. Conversely, the size of the flap or the localization of the recipient site did not appear to affect outcome; there was no apparent learning curve. The harvesting technique and the difficulties presented by anatomic variations are recalled. Treatment of the pedicle is important but cannot explain all of the failures. Why the distal sural flap should be chosen among the different flaps available for the lower limb depending on the site and situation is not clear. Technical elements, such as two-phase harvesting can be helpful, but for us do not appear to improve the survival of this flap whose outcome remains difficult to predict.
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Lateral hemi-soleus island flap with a distal fibular pedicle: a new option for skin defects of the leg
Julien Richou, Bernard Sénécail
* Hôpital La Cavale-Blanche, CHU de Brest, 29200 Brest.
Purpose of the study — Covering cutaneous tissue loss of the distal quarter of the leg and ankle remains a difficult surgical challenge. We report our experience with a new lateral hemi-soleus island flap with a fibular pedicle specifically adapted for large-sized defects. 
Material and method — Preliminary anatomic work on 15 injected legs demonstrated that: i) the dimensions of the muscular part of the lateral head of the soleus measures on average 218 mm (range 160-270) in length and 73 mm (range 58-95) in width, sufficient for large “tailored” flaps; ii) a main pedicle arises constantly from the fibular artery to supply the lateral hemi-soleus in addition to, on average, three secondary pedicles; iii) the distal pivot point, corresponding to the branch perforating the fibular enables not only cover for the ankle, but also the foot reaching the metatarsal heads. 
Results — Three patients treated with success are presented. The advantages of the technique are large muscle volume, safe vascular supply and significant mobility. Drawbacks include sacrifice of the fibular artery and difficult dissection of the fibular pedicle. Preoperative precautions are indispensable: arteriography, exclusion of contusion cases affecting the muscle masses or compartment syndrome.
Discussion — The lateral hemi-soleus flap can be a useful therapeutic option for major tissue loss on the distal quarter of the leg, the ankle, or even the foot. It is an attractive alternative to free flaps, the only other solution for large defects.
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Contribution of flap cover of fracture foci for controlling focal infection: prospective study in sub-Sahara Africa
Loïc Potier*, Coumba Diouf Niang, Momar Sene, Elimane Mbaye, Moussa Faye
* Département de chirurgie orthopédique, hôpital Principal, 1, avenue Nelson-Mandela, BP 3006, Dakar, Sénégal.
Purpose of the study — In sub-Sahara Africa, classical directed wound healing followed by a skin graft remains an important part of the treatment of open fractures with tissue loss. The purpose of his prospective cohort study was to assess a continuous series of muscle and fasciocutanous flaps, focusing on their contribution to the reduction of post-trauma focal infection.
Material and method — From September 2007, patients with an open fracture of the leg were studied prospectively. After emergency debridement and stabilisation, open fracture foci were covered with a muscle or fasciocutaneous flap secondarily. Twenty-five patients received 29 flap covers of the lower limb (21 fasciocutaneous and 8 muscle) from October 26, 2007 to February 24, 2009. The Gustillo-Anderson and Catagni classification was noted. Evaluation criteria were successful cover of the bone and presence or not of focal osteitis at last follow-up.
Results — Delay to admission was less than 4 hours in eight patients (30%). Time to primary surgery was greater than 4 h in 90% of patients. Time to flap cover was 29 days for the 18 first-intention flaps; 60 days for three repeat flaps; 217 days for seven second intention flaps. Inaugural colonisation of the fracture site was confirmed in 20 of the 25 patients. Complete necrosis of the flap occurred in four patients (16%) (two muscle flaps revised with fasciocutaneous flaps) and partial necrosis in two others. Successful primary cover was achieved with 12 flaps, and secondary cover in ten others after a new flap (n=3), directed healing, or complementary skin graft. At eight months, two patients had residual focal infection.
Discussion — This series exhibited particularly long delay to primary surgical care and a high level of inaugural focal infections.
Conclusion — Superficial tissue infection around the exposed fracture site should ideally be controlled within six weeks to prevent progression to osteitis. After complete excision of the irremediably damaged tissue, early cover with a flap closes the exogenous infection portal and prepares the wound for secondary bone reconstruction.
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Management of foot and ankle sequelae of acute compartment syndrome of the leg
François Lintz*, Jean-Alain Colombier, Joseph Letenneur, François Gouin
* 4, square Saint-Pasquier, 44000 Nantes.
Purpose of the study — Acute compartment syndrome of the leg can lead to serious sequelae affecting patient autonomy. Retractile postischemic fibrosis leads to various deformities of the ankle and foot from simple claw toe to complex multidirectional dislocations. Aggressive surgery, or even amputation, may be needed to save soft tissue. Data are scarce on management practices for these deformities. We present a long-term follow-up.
Material and method — From 1981 to 2006, 150 patients with a compartment syndrome of the leg were managed in our unit. Ten of these patients later required repeated surgery directly related to the sequelae of the compartment syndrome affecting the foot and ankle. These patients were followed in our unit. Personal data, as well as potential risk factors and sequelae were noted. Data were analysed and compared with reports in the literature.
Results — For nine of the ten patients, the initial diagnosis was established late, for seven, more than 24 hours after onset. The anterior and lateral compartments were involved (10/10 and 9/10) and less often the deep posterior compartment (3/10), motor deficit (3/10) and sensorial deficit (5/10) of the tibial nerve. The deep posterior loge was the cause of late equine deformity in eight patients. Functional outcome was good in eight patients after secondary surgery. For the other two cases, leg amputation was the only solution.
Discussion — Complicated acute compartment syndrome of the leg most commonly involves the anterior and anterolateral compartments. Conversely, the posterior compartment is implicated in the development of invalidating sequelae. We analysed the different procedures used in the literature for managing these sequelae and established a classification. Effective treatment of the foot and ankle affected by a late postischemic syndrome depends on a rigorous surgical strategy taking into account the multidirectional and multifactorial aspects of the resulting deformity. Prevention nevertheless remains the most effective treatment, both by early initial aponeurotomy and by prevention of the secondary deformity.
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Open and severe ankle sprain (OSAS) presenting as a wound: a rare misleading injury
Marc Soubeyrand*, César Vincent-Mansour, Julie Guidon, Alain Asselineau, Gildas Ducharnes, Charles Court, Olivier Gagey, Véronique Molina
* rue du Général-Leclerc, 94275 Le Kremlin-Bicêtre.
Purpose of the study — High-energy varus or valgus ankle trauma causes severe injury to the capsule and ligaments. We describe a presentation associating massive tears of the lateral/medial collateral ligaments with a transversal wound of the corresponding malleolus. This wound results from excessive tension on the skin cause by the major varus/valgus. We have defined this injury as an open and severe ankle sprain (OSAS).
Material and method — This was a retrospective analysis. We search the databases of three participating centres using the corresponding diagnostic and therapeutic codes from January 2005 to January 2009. The identified files were screened to select patients with OSAS.
Results — There were 11 cases of OSAS. Eight involved the lateral side of the ankle and three the medial side. Mean age was 41 years (range 21-45). All patients were victims of a high-energy trauma (five motorcycle accidents) and four patients had fallen from a high point. Associated injuries were tendon section (n=3), section of the deep fibular nerve (n=2), and section of the anterior tibial artery (n=1). Pneumarthrosis was the only visible anomaly on the plain x-rays of seven ankles. Diagnosis was confirmed preoperatively in all cases clinically with varus-valgus stress manoeuvres. 
Conclusion — OSAS is a rare misleading injury. Confusion with a common wound is possible. The risk is to miss acute instability and thus its treatment. The diagnosis should be proposed for all transversal wounds without contusion over the malleolus with normal x-rays.
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Wounds of the calcaneal tendon (78 cases)
Rachid Chafik*, Mohamed Madhar, Abderrahim El bouanani, Mansouri Nadia, Saidi Halim, Tarik Fikry
* Service de traumatologie orthopédie, CHU 952 Mohamed-VI, 40000 Marrakech, Morocco.
Purpose of the study — Wounds of the calcaneal tendon are common, but less well documented compared with tears of the same tendon. We performed a retrospective analysis of the epidemiological, therapeutic and prognostic features of this injury.
Material and method — The series included 70 patients collected from 1992 to 2002; 56 male and 14 female. Mean age was 22 years (range 4-70 years). The right ankle was involved in 42 cases. Causes were broken glass injury (44%), automobile accidents (22%), aggressions (18%) and motorcycle wheel injuries (10%).  
Results — The diagnosis was obvious at admission. A surgical exploration was systematic to determine the partial or complete nature of the injury. Surgical treatment involved tendon repair with a cage or frame in 65 patients. A plantar plasty was needed in three patients. Bosworth tendinoplasty was performed in two other patients. The three cases with skin loss were treated by directed wound healing (n=2) and MacFarlane flap (n=1). Postoperative complications were: infection (n=11) and functional (n=10, shoe conflict). The scar remained disgraceful in 20 patients. Outcome was good or very good according to the Schmitt criteria in 92% of patients.
Discussion — Wounds of the calcaneal tendon are common, and are generally observed in young male patients. The diagnosis is clinical. The goal of treatment, either by simple suture or by pasty, is to restore normal ankle function. Because of the risk of infection, as well as the risk of a poorly healed scar preventing proper use of shoes, any surgical procedure must be as minimally traumatic as possible and performed under rigorous conditions. Adequate immobilisation and rehabilitation are required for good outcome. The prognosis is generally good.
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Complex fractures of the calcaneum: improved long-term outcome after plate fixation with locking screws
Jean-Christophe Bel*, Guillaume Herzberg
* Hôpital E.-Herriot, pavillon G, 5, place d’Arsonval, 69003 Lyon.
Purpose of the study — Because of the difficulty of maintaining anatomic reconstruction, plate fixation is limited for complex fractures of the calcaneum. Implants with angular stability can broaden classical indications and improve outcome.
Material and method — From February 2004 to February 2008 we treated 35 articular fractures of the calcaneum: 26 male, 6 female, 3 bilateral cases, mean age 41.46±15.99 years, age range 17-71, ≥ 3 displace fragments [Duparc IV:16; Duparc V: 16], preoperative CT [Sanders III: 22; IV: 13]. The surgical procedure was performed by one operator on days 4 to 7 : lateral wide-L incision; articular and extra-articular reduction; lateral fixation using an AO-LCP® plate with locking screws. Intra- and postoperative X-rays (Boehler angle, talo- and cubocalcaneal congruence), postoperative CT. Rehabilitation: mobilisation of the talocalcaneal joint on day 21; partial weight bearing after 2 months; complete weight bearing after 3 months. Radiological and clinical (Kitaoka) follow-up every 60 months.
Results —Anatomic joint reduction was achieved and maintained by osteosynthesis (35/35). Late healing (smoking) (6/35). Healing: 2 months (21/35), 3 (14/35). Plate failure at 3 months without displacement (2/35). Anatomic joint reduction sustained ≥12 months (35/35). Gait without crutches after three months (35/35). Infection at 12 months (1/35). Mean follow-up (40 months, range 12-60).
Discussion — The purpose of surgical treatment is to achieve anatomic reconstruction of all joint surfaces and restore calcaneal height, length, width and alignment until bone healing. Complex joint fractures with a high risk of loss of correction or secondary nonunion have limited the use of conventional reduction-osteosynthesis methods in favour of first-line reconstruction-arthrodesis. These complex fractures require plates with multiple fixations to maintain stability. Optimal recover of function can be achieved if the anatomic reduction of the joint surface and extra-articular elements can be maintained stable from the start and sustained to healing, demonstrating the usefulness of reconstruction. No series has reported this innovating therapeutic concept.
Conclusion — The reconstruction plate with locked screws enabled osteosynthesis of the most complex calcaneal joint fractures for which the discussion remains open concerning the role of osteosynthesis. The resistant fixation of all the fragments using screws with angular stability enabled stable reconstruction without loss of primary reduction, either secondarily or late, and allowed rapid rehabilitation. The long-term stability of the anatomic reconstruction guarantees good functional outcome which persists over time.
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Floating first metatarsal: three cases
Mouhamadou Habib Sy*, Abdou Razakh Ndiaye, Jean-Claude Sané, Amadou Ndiassé Kassé, Babacar Thiam, Boubacar Mbaye, Mouhamed Tall, Abdoulaye Bousso, Daniel Handy 
* BP 15551, Dakar-Fann, 15551 Dakar, Sénégal
Purpose of the study — Bipolar dislocation of the first metatarsal, also called floating metatarsal, remains a rare traumatic injury of the first ray of the foot. This is an acute unstable post-traumatic metatarsophalangeal and cuneometatarsal injury occurring simultaneously or successively. Most earlier reports have been single case reports. We report here three successive cases in adults to study the mechanism of the injury, the clinical forms and the different therapeutic modalities.
Material and method — The patients were three males aged 35 years on average who presented a bipolar dislocation of the first metatarsal. 
Results — The causal event was an automobile accident for two patients and a work accident for one. There was an open wound in two cases over the metatarsophalangeal joint. Orthopaedic metatarsophalangeal reduction was achieved in two cases and open cuneometarsal reduction in one. The cuneometatarsal reduction was maintained with a pin for six weeks. The auto-reduction was then continued.
Discussion — Described for the first time by English as a paired dislocation, in 1997 Liebner coined the term of a floating metatarsal. We were able to identify eight publications in the literature. The causal mechanism would be successive dislocation of themetatarsophalangeal joint first followed by the cuneometatarsal joint. The metatarsophalangeal dislocation was dorsal in two patients and lateral in one. The sesamoid girdle remained intact (Jahns 1) and in all cases followed the first phalanx in its displacement (Garcia Mata S+). The cuneometatarsal dislocation was dorsal in all cases. The skin opening involved the plantar surface in one case and was medial in the other, allowing externalisation of the first metatarsal head. The floating metatarsal was isolated in one case and associated with a fracture of the second metatarsal in two. Primary reduction of the metatarsophalangeal joint then the cuneometatarsal joint was achieved in all cases. Irreducibility due to a button effect was noted in one case. At minimum three months follow-up, there has been no evidence of deformity. The foot has remained pain free with correct shoe wearing. The control x-rays have not shown any subluxation.
Conclusion — The floating first metatarsal is an exceptional foot injury. Primary reduction of the metatarsophalangeal joint appears to be the rule. Adequate primary treatment ensures satisfactory outcome.
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Minimally invasive medial approach to the hip joint: description and indications
Philippe Chiron*, Jean-Michel Laffosse, Fran¸cois Loïc-Paumier, Nicolas Bonnevialle
* Service d’orthopédie, CHU Rangueil, 1, avenue J.-Poulhès, 31409 Toulouse.
Purpose of the study — Transadductor approaches to the hip joint have been described in the spastic child. Ludloff as well as Ferguson pass behind the short adductor and the pectineus, a narrow route with a risk of injuring the obturator nerve. We describe a simple minimally invasive approach.
Material and method — The incision is made with the hip in the flexion, external rotation, abduction, from the pubic insertion of the long adductor following along the mass of the muscle for 6 to 8 cm. The aponeurosis of the long adductor is cut just deep enough to see the muscle fibres. Careful finger dissection of the muscle sheath common to the three anterior adductor muscles leads directly to the lesser trochanter. Two forceps are inserted on either side of the lesser trochanter, exposing the lesser trochanter and the tendon of the iliopsoas muscle. Dissection of the iliopsoas muscle held aside (follow the tendon on its lateral aspect leading to the vessels). An angled spreader is positioned between the anterior aspect of the capsule and the medial border of the tendon, displacing the tendon laterally and exposing the capsule. Extra-articular exposure of the capsule with a rugine to displace the posterior medial circumflex pedicle. Longitudinal incision of the capsule continued along the inter-trochanteric line to the peri-acetabular region. The medial as well as the anterior aspect of the neck can be visualized by rotating the hip. The inferior and anterior portion of the head is visible: the iliopubic branch and the entire superior and medial wall of the acetabulum can be exposed.
Results — We performed 29 medial approaches. Nine for periprostheic pain, four for fresh fracture of the femoral head during posterior dislocation, four for old fractures of the femoral head during posterior dislocation, three for chondromatosis, three for tumours of the femoral head or the acetabulum, six for retractile periarthritis without arthroplasty. Hip arthroplasty (7) or not (6), median pain could be induced by the presence of retractile periarthritis with presence of synovial adherences to the femoral neck penetrating into the joint space; release relieved pain in 11/13.
Conclusion — The medial approach to the hip joint is a useful orthopaedic technique with a rapid learning curve.
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Implant positioning as a function of approach for hip arthroplasty: lateral hemimyotomy versus mini-invasive anterolateral (Röttinger). Multicentric prospective comparison
Frédéric Mouilhade*, Christian Mandereau, Jean Matsoukis, Philippe Oger, Paul Michelin, Franck Dujardin
* Service d’orthopédie, CHU de Rouen Charles-Nicolle, 1, rue de Germont, 76000 Rouen.
Purpose of the study — The survival of a total hip arthroplasty (THA) depends mainly on the choice of the implant and the quality of the implantation. Mini-incisions have been criticised because of the increased risk of complications and the uncertainty concerning implant position. The main objective of this work was to assess this later feature.
Material and method — This was a prospective series of consecutive patients attending different centres from January 2008 to January 2009 comparing 100 THA implanted via the reduced Watson-Jones approach (2 centres) and 520 THA implanted in a third centre via the anterior hemimyotomy. Objective assessment (PMA, Harris) and early functional outcome (WOMAC, SF12), biological aggression (myoglobinaemia, CPK, blood loss), complications, and scanographic position of the implants were analysed. 
Results — For the mini-Watson-Jones arthroplasties, there was a longer operative time (p<0.0001), smaller scar, less consumption of analgesics the first postoperative day (p=0.003), and better objective and functional recovery at six weeks (PMA: p < 0.0001; Harris: p = 0.004; WOMAC: p < 0.0001; SF12: p = 0.007). Conversely, there was no significant difference for intraoperative or postoperative blood loss, intraoperative and early postoperative complications, elevation of serum muscle markers, or duration of hospital stay. Regarding implant position, significantly greater acetabular and cumulated anteversion was observed with the mini-incision (p=0.03 and p=0.002 respectively). Nevertheless, the proportion of well positioned implants (Lewinnek criteria) was not significantly different.
Discussion — This series confirms the contribution of the mini-incision to more rapid recovery. We did not find any difference in implant malposition related to approach. The first analyses did however show that the position of the implants is more reproducible with the conventional approach.
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Evaluation of muscle injury with biological markers during total hip arthroplasty via a reduced anterolateral and a modified Hardinge approach
Christian Mandereau*, Frédéric Mouilhade, Jean Matsoukis, Philippe Oger, Paul Michelin, Franck Dujardin 
* Service de chirurgie orthopédique, 1, rue de Germont, 76000 Rouen.
Purpose of the study — The purpose of this study was to assess traumatic damage to muscles using biological markers. Two approaches were evaluated: a modified Hardinge approach (anterior hemimyotomy) and a reduced anterolateral approach (Rottinger).
Material and method — This was a multicentric prospective study conducted in three centres in 2008. The first 50 patients in each centre were included. Total creatinine phosphokinase (CPK) and serum myoglobulin levels were used to evaluate muscle damage. Blood samples were taken ten hours after surgery for myoglobulaeia and at one and two postoperative days for CPK. Student’s t test was used for the statistical analysis.
Results — There was no statistically significant difference in serum myoglobulin levels 10 hours postoperatively (p=0.25) or for CPK level at day 1 (p=0.098) and day 2 (p=0.105). Objective clinical recovery (Postel-Merle-d’Aubigné, Harris) and function (WOMAC and SF-12) were better at six weeks with the reduced anterolateral approach.
Discussion — These findings show that muscle aggression after mini-incision is to the same order as with the standard approach. The damage is however different: section for the Hardinge type approaches, stretching and contusion for the mini-incisions.
Conclusion — Use of biological markers specific for muscle tissue appears to be a simple way of quantifying muscle damage. However, adjunction of an imaging technique (MRI) might provide a more precise assessment of muscle injury.
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Cementless total hip arthroplasty for rheumatoid polyarthritis: 63 cases with mean 8.5 years follow-up
 Julien Wegrzyn*, Vincent Pibarot, Jean-Paul Carret, Jacques Béjui-Hugues, Olivier Guyen
* Service de chirurgie orthopédique, hôpital Édouard-Herriot, pavillon T, 5, place d’Arsonval, 69437 Lyon.
Purpose of the study — In rheumatoid arthritis, 15 to 28% of patients present hip involvement, sometimes requiring arthroplasty. The purpose of this work was to evaluate the usefulness of cementless implants for patients with inflammatory hip disease, recognising that cemented implants are widely used for this indication.
Material and method — The was a retrospective series of 63 consecutive first-intention cementless total hip arthroplasties (THA) implanted from April 1986 to June 2007 in 48 patients (35 females), mean age 55 years (range 19-87), with rheumatoid arthritis. The majority of these patients were on a two-drug regimen of corticosteroids and methotrexate. Twelve patients were taking anti-TNF alpha. In all cases, both the femoral and acetabular elements of the implant were inserted without cement. The Postel-Merle-d’Aubligné (PMA) score was used for clinical assessment (preop, postop, last follow-up). Signs of loosening were noted on the plain x-rays.
Results — Mean follow-up was 103 months (range 12-264). There was a significant improvement in the PMA score. There were two intraoperative complications (calcar fissuration). Twenty-one cases (33%) exhibited acetabular protrusion requiring autologous bone graft. At last follow-up, all acetabular grafts were incorporated. At last follow-up there were no cases of deep infection. Three cases (4.8%) required uniplar acetabular revision for aseptic loosening at 127, 145, and 217 months after initial implantation. Major wear of the polyethylene insert was observed in all hips, associated with retroacetabular osteolysis. A new cementless implant was used for the revision in two cases, with satisfactory outcome a mean 41 months from revision. In addition, four cups and three stems presented unchanged lucent lines and had not been revised at last follow-up.
Discussion — THA is a therapeutic option for the rheumatoid hip. Long-term outcome with cemented THA has shown an increased incidence of deep infections and aseptic loosening in this context. At mean 9 years follow-up, we have had very encouraging results with cementless implants in this context.
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3D volumetric evaluation of bone loss in acetabular loosening after total hip arthroplasty (prospective study of 14 cases)
François Bonnel*, Pierre Auteroche 
* Service orthopédie, clinique Beau-Soleil, 119, avenue de Lodève, 34000 Montpellier.
Purpose of the study — Acetabular bone loss and loosening after total hip arthroplasty has been evaluated on plain x-rays (Vives, 1988 ; D’Antonio, 1989 ; Paprosky, 1994). Experience has proven that intraoperative assessment of bone loss is more important than previously thought. Our main objective was to quantify, intraoperatively, the real volume of bone loss. A secondary objective was to measure, independently of the observer, the course of acetabular loosening.
Material and method — This was a prospective series of acetabular loosenings (10 female, 4 male, mean age 68 years). Plain x-rays and computed tomography (CT) were obtained. A special image analysis software was used for the CT images after manual segmentation of the prosthetic acetabulum: automatic 3D volume and periprosthetic bone density were noted. 
Results —Bone loss was divided into three stages. At stage 1, the volume lost was from 10 to 20 cm3; at stage 2, the volume loss was 20 to 40 cm3; and at stage 3 the loss was greater than 40 cm3. At six months, two hips exhibited early stage acetabular loosening with 5% lucency. The corresponding volumes between the stages observed on the plain x-rays and those measured on the CT scan did not correlate significantly.
Discussion — Compared with conventional x-ray methods for volume assessment, this computed tomography method is precise. The segmentation preparation was semi-automatic and took about 30 minutes. The prosthetic material did not hinder the image analysis. Results were produced automatically. The 3D representation enabled the operator to visualize intraoperatively the acetabular zones the most affected, helpful for planning the procedure and choosing the implant. The density analysis gave the quality of the bone and the limit between healthy tissue, pathological tissue and the cement, increasing the volume of the bone loss.
Conclusion — These automatic measurement tools reduce analysis time. The precision of the measurements is a supplementary factor for determining the stage of the bone loss and the amount of graft tissue or bone substitute needed. This method can be used for all joints.
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What is the optimal femoral offset after total hip arthroplasty ?
Jean-François Lardanchet*, Eric Havet, Patrice Manopoulos, Joel Vernois, Patrice Mertl 
* 1, place Victor-Pauchet, 80000 Amiens.
Purpose of the study — Theoretically, in first-intention total hip arthroplasty (THA), restoration of femoral offset (distance between the femoral axis and the joint centre) enables optimal function. The purpose of this study was to determine acceptable limits for variation in femoral offset without loss of function. 
Material and method — We studied 122 hips (108 patients) who had  THA with a straight cemented stem and a modular cone which could be adapted to enable three dimensional adjustment of the offset (more than 100 configurations). Mean patient age was 64 years. Most had primary or secondary degenerative disease (n=80) of the hip joint or osteonecrosis of the femoral head (n=21). The preoperative PMA score was 11.9 and the Harris score 49. Clinical and radiographic assessment was noted at mean 4.5 years follow-up. The radiographic femoral offset was measured semiautomatically in comparison with the healthy hip using the method described by Steinberg and Harris.
Results — At last follow-up, the mean PMA score was 16.4 and the mean Harris score 89. These clinically scores were statistically different depending on the degree of variation of the femoral offset. Outcome was better for offset increased 0 to 5 mm (PMA 17 and Harris 93). They were less satisfactory for decreased offset (PMA 15.9 and Harris 83) (p=0.01). They were also less satisfactory for an offset increased more than 8 mm, but non significantly.
Discussion — It has been established that increasing the femoral offset decreases the rate of dislocation, reduces the incidence of limping, the use of crutches, and increases the force of the gluteus medius, as well as range of motion and abduction. However, there is no known limit value.
Conclusion — It is advisable to increase the femoral offset during total hip arthroplasty; the increase should be to the order of 0 to 5 mm, and never be too great.
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Long-term dual-mobility with a PF screw-on stem
Bertrand Boyer*, Rémi Philippot
*  Centre d’orthopédie-traumatologie, pavillon B, hôpital Nord, CHU Saint-Étienne, 42055 Saint-Étienne cedex 2.
Purpose of the study — In 1975, Bousquet and Rambert invented the concept of dual mobility to reduce the risk of dislocation by changing the fixed insert on a Charnley implant to a mobile liner within a metal back shell held onto the femoral head by a retaining collar. This enabled implant recipients to maintain their intense activities without restriction after a first-intention procedure and to overcome muscle deficits after revisions. The screw-on PF stem was introduced in 1985. The purpose of our study was to demonstrate the long-term advantages and failures of this combination.
Material and method — This series included 240 hips with a PF stem and a Novae metal back cup. This was a retrospective analysis of a homogenous group of consecutive patients who underwent surgery from 1985 to 1990 (mean follow-up 22 years). Mean age at implantation was 56.7 years. This is the largest series, with the longest follow-up reported to date with dual mobile cups. The main indication was degenerative joint disease (79%) then osteonecrosis (11%). The implant was made of 316 L stainless steel. The PF was composed of the stem, a 22 mm diameter monobloc modular base and a 16 mm diameter neck. The tripodal Novae metal back cup was alumina coated. Preop, intraoperative and postop data were analysed. Clinical and radiographic follow-up (lucent lines, implant position) were noted at last follow-up. The Charnley, PMA, Devane and Sedel scores were noted.
Results — The preoperative PMA was 10.8, reaching 16.9 at last follow-up. The Devane score remained unchanged at 3. The mean Brooker score was 1.2. There were no cases with crural pain. Survival at last follow-up was 80%. There were no cases of dislocation, 18 intraprosthetic dislocations (4% at 9.25 years), four revisions of implant wear (1.7% at 19 years), five femoral revisions (2%), two infections (0.8%), nine patients lost to follow-up (4%) and 100 deaths. 
Conclusion — The PF stem has a remarkable survival. The overall survival is comparable with series having an equivalent follow-up. The dislocation rate was zero, demonstrating the superiority of the dual mobility concept. There were several intraprosthetic displacements which came later than with Profil stems (role of the neck on the lip). The main complication was acetabular loosening, attributed to insufficient secondary fixation, improved later by adjunction of hydroxyapatite. Wear of the dual mobility cup should be modelised to define the role of osetolysis in these failures.
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Case-control study of 213 total hip arthroplasties to compare dislocation rates: conventional cup versus dual-mobility cup
Romain Bouchet*, Numa Mercier, Dominique Saragaglia
* Auteur correspondant. Clinique universitaire de chirurgie orthopédique et de traumatologie du sport, CHU de Grenoble, hôpital Sud, 38130 Échirolles.
Purpose of the study — The purpose of the study was compare dislocation rates of total hip arthroplasties (THA) implanted with a dual-mobility cup versus those implanted with a conventional cup. 
Material and method — The first series (DM) included 105 patients who underwent first-intention THA implanted by one operator (DS) from January 2005 to June 2007. Dual mobility cups with a 28 mm head were implanted. There were 60 women and 45 men, mean age 76.6±5.65 years (range 53-93). Degenerative disease predominated (n=95, 90.%). The cups were Novae press-fit (SERF) (n=94), Stafit (Zimmer° 5N+5°? Avantage (Biomet) (n=5), and Gyros (Depuy) (n=1). The second series (S) included 108 patients who underwent the same procedure performed by the same operator (DS) from January 2003 to June 200 for the same indication. This series was the control series. There were 56 women and 52 men, mean age 74.19±5.9 years (range 53-87). Degenerative disease predominated (n=100, 92.6%). All implantations used metal-polyethylene bearing with a 28 mm head. The implants were St Nabor cups (Zimmer) (n=44), Cédior cups (Zimmer (n=41), and sealed cups (n=22). The same femoral stem with a 12-14 cone was used in both series. The reduced posterior approach was used in all cases without section of the pyramidal tendon. Inclusion required at least one year follow-up. Fischer’s test was used to compare dislocation rates. Other variables were analysed with the chi-square test.
Results — Regarding the dual-mobility cup series (DM) there were no cases of dislocation. In the conventional cup series (S) there were five early dislocations (<3 months), giving a rate of 4.63%. although the dislocation rate was obviously higher in the S series, the difference was at the limit of significance (p=0.0597). In addition, the DM population was slightly older than the S series (p=0.0026).
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Incidence of acetabular osteolysis after implantation of an Atlas® cup: 217 prostheses with more than 13 years follow-up
Jean-Marie Philippeau*, Ronny Lopes, Denis Waast, Norbert Passuti, François Gouin
* Service d’orthopédie traumatologie, Hôtel- Dieu, CHU de Nantes, 1, place Alexis Ricordeau, 44093 Nantes cedex 1.
Purpose of the study — Follow-up of patients with a total hip arthroplasty with an Atlas® cup revealed unique acetabular osteolytic defects which remained asymptomatic for long periods. We thus conducted a systematic review.
Material and method — Our retrospective analysis included 217 Atlas® elastic impactable cups implanted consecutively from January 1993 to June 1995 and reviewed clinically and radiographically at mean 13.1 years.
Results — The incidence of acetabular osteolysis was 16%, the leading cause of replacements which occurred on average 8.8 years after the initial implantation. The overall actuarial cup survival was 76% at 13.5 years and 81% taking revision for periprosthetic osteolysis as the endpoint. Univariate analysis found a significant link between osteolysis defects and significant wear (p<0.0001), Devane activity 4 or 5 (p=0.0005), low thickness polyethylene (p=0.006), and use of Zircone or alumina heads versus metal heads (diameter 22). There was no statistical link between the presence or not of a hydroxyapatite coating, despite a trend for less osteolysis with hydroxyapatite coating. At multivariate analysis, the only factors significantly linked with the presence of osteolysis were significant wear and thin polyethylene insert in the metal back.
Discussion — Mid-term follow-up appeared sufficient to assess the development of osteolysis considering the delays describe by others. The incidence of osteolysis, despite the high incidence and early appearance in our series, was very probably underestimated by the radiographic analysis. These results suggest we should search for defects systematically with this type of implant, especially if there is measurable wear. Although it is difficult to set a cut off, a polyethylene thickness less than 10mm should be avoided to limit the high risk of osteolysis defects. A more powerful statistical analysis and examination of explants is advisable in order to ascertain the reasons for this abnormally high level of failure by osteolysis at 13 years follow-up.
Conclusion — Systematic radiological and clinical review of all patients demonstrated an insufficient overall actuarial survival and an important rate of periprosthetic osteolysis. The association between periprosthetic osteolysis and polyethylene were was confirmed. Thin inserts appear to play an important role in this osteolysis via an abnormal wear and poor tolerance to wear debris from these implants.
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Total hip arthroplasty after osteosynthesis of an acetabular fracture
François Molinier*, Jean-Louis Tricoire, Jean-Michel Laffosse, Hocine Bensafi, Philippe Chiron, Jean Puget
* Pôle institut locomoteur, service d’orthopédie et traumatologie, CHU Toulouse Rangueil, 1, avenue du Professeur-Jean-Poulhès, TSA 50032, 31059 Toulouse cedex 9.
Purpose of the study — Correct implant position is one of the factors of long-term success of total hip arthroplasty (THA). Acetabular architectural defects caused by trauma can create difficult situations leading to potential complications and poor outcome. The purpose of this study was to examine retrospectively the results of THA implanted after fracture of the acetabulum treated surgically. The objective was to analyse the specific features and search for factors favouring poor outcome. 
Material and method — The series included 43 patients who had a THA implanted after treatment of an acetabular fracture. Mean age at trauma was 44.5 years (range 16-87). Five patients had a THA immediately, mean age 75 years (63-87). Thirty eight patients had osteosynthesis. According to the Letournel classification, the fracture was elementary in 12 cases and complex in 26. In ten patients, there was residual joint incongruence measuring more than 2 mm after osteosynthesis. The hips evolved to degenerated joint (n=34) and or necrosis (n=10).
Results — Mean time from acetabular osteosynthesis to THA was 94.6 months (range 3-444), excluding those patients whose THA was implanted at the time of the osteosynthesis.  Arthroplasty required removal of the osteosynthesis material (n=11), insertion of a supportive ring (n=14) associated with a bone graft (n=13). The acetabular implant was considered to be well positioned according to the Pierchon criteria in 16 hips and was lateralised (n=21) and/or ascended (n=17) in the other hips. Inclination was 42.8 on average, range 10-18. The five-year survival was 80%.
Discussion — Arthroplasty after surgical treatment of an acetabular fracture is a difficult procedure. Complementary procedures are often necessary complicating the surgery and increasing the risk of perioperative complications, particularly infection. It is difficult to position the acetabular implant, increasing the risk of postoperative instability and early loosening. This study demonstrated the difficulties of implanting a THA in this context where the revision rate is significantly higher than in first-intention THA.
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Relationship between the femoral cam and labral and chondral lesions in femoroacetabular impingement
Nicolas Bonin*, Philippe Tanji, Joffrey Cohn, Frédéric Moyere, Jean-Marcel Ferret, David Dejour
* Clinique de la Sauvegarde, 8, avenue Ben-Gourion, 69009 Lyon.
Purpose of the study — The purpose of this work was to search for a relationship between the size of the femoral cam, the presence of cup retroversion, and the presence of labral or chondral lesions on the arthroscan in patients with an asymptomatic femoroacetabular impingement.
Material and method — Fifty arthroscans were obtained to explore impingements. The patients complained of groin or trochanteric pain limiting their physical activities. Generally signs of an anterosuperior impingement were demonstrated with flexion-adduction-internal rotation. The localization, dimensions and depth of the cartilage lesions were measured on the arthroscan. The sagittal slice was used to describe the acetabular chondral lesions anteriorly to posteriorly in clockwise manner. Presence of an associated labral lesion was noted. A second operator measured the hip joint anomalies causing the impingement: Notzli’s alpha angle was measured to search for a cam effect and the femoral offset was noted.
Results — The presence of a femoral cam or a decreased femoral offset were found in all cases. Mean alpha angle was 65°; mean offset was 0.09. Acetabular retroversion was identified in 24 patients (48%). Chondral lesions were a constant finding and were superficial (type 1&2) in 32 patients (64%) and deep (type 3&4) in 18 patients (36%). Labral lesions were found in 28 patients (56%). The depth of the chondral lesions, like the presence of a labral lesion, were correlated significantly with increased alpha angle and patient age. There was conversely no correlation with the presence of acetabular retroversion.
Discussion — This study confirmed the close relationship between femoroacetabular impingement by a cam effect and the severity of labral lesions and acetabular cartilage lesions. These lesions can favour degeneration, explaining the early centred or posterinferior damage observed in young patients with satisfactory acetabular cover.
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Femoroacetabular impingement and degenerative hip disease in a symptom free population
Alexandre Nehme*, Ramy Chemaly, Fouad Jabbour, Nadim Moufarrej, Georges El Khoury, Ayman Hajjawi, Norbert Telmont
* Service de chirurgie orthopédique, hôpital Saint-Georges, Achrafieh, BP 166378, 11002807 Beyrouth, Lebanon
Purpose of the study — Although the association between femoroacetabular impingement and degenerative hip disease has been well established, there is no way to detect a subgroup of hips with radiographic signs of impingement which will progress to degeneration. In addition, the majority of publications on the topic have been conducted in populations of patients with an overtly degenerative hip, where the incidence of signs of impingement is higher. There has not been any study searching for the presence of signs of impingement in a symptom free population. For this reason, we searched for signs of femoroacetabular impingement in a general population and attempted to find correlations with degenerative hip disease.
Material and method — We examined 200 computed tomography (CT) series of the pelvis performed for reason other than an orthopaedic indication. Four hundred hips were thus analysed with the Amira 4.1 3D software. We measured the classical coxometric parameters, orientation of the acetabulum, alpha angle, and presence or not of a bulge at the head-neck junction. Cartilage thickness was also mapped using a precise protocol. Cartilage thickness less than 0.25mm was considered for the purpose of this study to indicate degenerative disease. All data were processed with SPPS 17.0.
Results — There were 103 men and 97 women, mean age 58 years and 59 years respectively. The mean alpha angle was 55.7. Retroversion was noted in 20% of hips and 28% exhibited an anterior bulge at the head-neck junction. The mean cartilage thickness at the anterosuperior part of the hip was 37mm. Degenerative disease was present in 28 patients (14%) whose mean cartilage thickness at the anterosuperior portion of the joint was 21 mm. There was no significant correlation between cartilage thickness and acetabular orientation, alpha angle, presence of a bulge at the head-neck junction. Only age was significantly correlated with degenerative disease r=-0.158 [p<0.0].
Discussion — Among the parameters currently considered to be risk factors for degenerative disease of the hip joint, age alone was statistically linked with reduced cartilage thickness in our symptom-free population. This would suggest that the essential mechanism underlying degenerative disease remains to be discovered.
Conclusion — Our findings suggest we should be prudent when proposing corrective surgery for femoroacetabular impingement. Such surgery should be reserved for symptomatic patients.
53
Kinematic evaluation of collars for cervical immobilisation in children
Ismat Ghanem*, Paul Yazbeck, Ayman Assi, Abyr Massaad, Elie Romanos, Khalil Kharrat
* Hôpital Hôtel-Dieu-de-France, avenue Alfred-Naccache, Beyrouth, Lebanon
Purpose of the study — The cervical spine is the most mobile portion of the spinal column. Trauma raises a high risk of bone and ligament injury. Several cervical collars are used in adults with variable efficacy. For children the problem is the availability of adapted collars, although the issue has not been examined in the literature. The purpose of this work was to evaluate the efficacy of paediatric collars widely used for stabilising the cervical spine in children.
Material and method — Thirty asymptomatic patients aged 6 to 12 years participated in this study. Four types of paediatric cervical collars were used (Philadelphia, Miami Jr, Neloc, and the conventional stiff collar). The medium size, proposed for children aged 6 to 12 was used. A standard protocol was applied with the Vicon® system to analyse movement. Mobility of the neck was recorded with and without collars: flexion, extension, lateral inclination and axial rotation. The mobilities recorded without a collar were compared with the values obtained when the children wore each collar. The degree of mobility reduction was calculated for each collar. Seventeen children participated in a reproducibility study. ANOVA and Student’s t test were used for the statistical analysis.
Results — There was no statistically significant difference between the collars for efficacy in the saggital plane, though apparent stability was better with the Neloc. The degree of reduction was smaller with the Philadelphia than with the other collars in the frontal plane. Miami Jr and Neloc were more effective than the Philadelphia and the conventional collar in the axial plane.
Discussion — This study provide an assessment of the efficacy of paediatric collars to limit mobility of the cervical spine. Although a limited number of collars are proposed, those available on the market appear to ensure optimal stability, particularly the Miami Jr and the Neloc. The stabilisation problem, could be resolved by adapting the collars, particularly the height.
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Analysis of intervertebral discs subjacent to fusion for idiopathic scoliosis
Hugues Nouaille-Degorce*, Jean-Michel Laffose, Erik Estivalès, Annick Sévely, Pascal Swider, Jérôme Sales-de-Gauzy 
* Service de chirurgie orthopédique et traumatologique, CHU Purpan, 2, place du Dr-Baylac, 31059 Toulouse.
Purpose of the study — There are limited data on the behaviour of intervetebral discs below arthrodesis for scoliosis. We have developed a reproducible MRI protocol for measuring the volume of the different components of the intervertebral disc and an original method for measuring disc hydration (ratio between the volume of the nucleus and the global volume). The discs studied were below fusions. The purpose of this study was to search for correlations between the disc volume and hydration and clinical outcome assess on standard x-rays.
Material and method —This was a prospective study conducted from 2005 to 2008. The series included 46 children with idiopathic scoliosis requiring arthrodesis (41 girls, 5 boys, mean age 15 years). The protocol included anteroposterior and lateral x-rays and MRI pre- and postoperatively and at 3 months and 1 year. 3D MRI reconstruction relied on a standard protocol validated in our research laboratory.  These reconstructions produced a measurement of disc volume and its state of hydration. Two groups were identified using the plain x-rays: group A with what was considered to be a good result, well balanced spine and a horizontal disc subjacent to the arthrodesis; group B with what was considered  a poor result with an unbalanced spine or oblique subjacent disc. Two groups were also defined as a function of postoperative reduction of the COBB angle. Group A’, reduction > 65% and group B’ reduction < 65%. Student’s t test was used for the statistical analysis.
Results — MRI series were obtained in 46 patients at 3 months and 28 at 1 year. At 3 months, there was an increase in nuclear volume (9.3%, p=0.056), global volume (5.2%, p=0.0017) and hydration (4.6%, p=0.056). At 1 year, the significant increases were, respectively, 15.4, 5.3 and 11.6%. At 3 months, there was a significant increase in disc volume in the groups A and A’. In group B, increase in disc volume (4.%, p=0.02) and hydration (13.9%, p=0.07) was only seen at 1 year.
Conclusion — This work enabled us to establish a significant correlation between increased disc volume and hydration as measured on the MRI and clinical outcome as assessed on the plain x-rays.
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Reduction of the effective dose for follow-up radiographic explorations in scoliosis patients using a new slot scanner
Stefan Parent*, Sylvain Deschênes, Guy Charron, Gilles Beaudoin, Hubert Labelle, Marie-Claude Miron, Josée Dubois
* 3175, côte Sainte-Catherine, H3T 1C5 Montréal, Canada.
Purpose of the study — Recent studies have shown that the incidence of certain cancers would be due to ionising radiation received during diagnostic radiological explorations. It is thus important to optimise dosimetry. In this context, slot scanners have demonstrated potential for generating images with a quality comparable with conventional systems but with a considerable reduction in dose.  We wanted to verify this proposition. 
Material and method — Radiographs were obtained in 50 scoliosis patients (posteroanterior and lateral incidences) using the slot scanner (EOS, Biospace) and with a conventional machine (FCR-7501S, Fuji). A dosimeter was placed on the patient after each exam. Phantoms were used to adjust radiographic parameters for each system in order to obtain comparable quality images. Patient images were then acquired ad the dose calculated at several entry points. These measures were used to compare skin radiation and to initialise a Monte-Carlo simulation calculating the effective dose. Two orthopaedic surgeons and two radiologists then evaluated the visibility of the structures of interest using a standard check list. They read the images in random order and were blinded to all information concerning the patient and the system used to acquire the images. Visibility was noted on a non-parametric scale with 4 levels. Wilcoxon’s test was used to compare the visibility scores.
Results — Mean radiation of the skin in the thoracoabdominal region varied from 0.11 to 0.30 mGy (effective dose 0.057 mSv) for the EOS and 0.73 to 2.47 mGy (effective dose 0.460 mSv) for the FCR-7501S. EOS provided significantly superior visibility for all structures (frontal view, p<0.006), lateral view p<0.04) except for the posterior arch of the lumbar vertebrae in the lateral view for which visibility was superior for FCR-7501S (p<0.003).
Discussion — Using the slot scanner, the patients received 6 to 9 times less radiation to the skin for the thoracoabdominal region and an 8-fold reduction in effective dose than with the conventional system. In addition, the doses presented in the literature for the same exam are much higher than reported for EOS.
Conclusion — The EOS slot scanner offers image quality which is globally superior to conventional systems while considerably reducing radiation dose.
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Reduction of idiopathic scoliosis in adolescents by simultaneous translation on two rods and correction of the hypokyphosis: results in 72 patients with minimum 2 years follow-up
Jean-Luc Clément*, Edouard Chau, Anne Geoffray, Marie-José Vallade 
* Hôpital Lenval, 57, avenue de la Californie, 06200 Nice.
Purpose of the study — The long-term results after surgical treatment of idiopathic scoliosis depends not only on the correction in the coronal plane but also the restoration of good sagittal balance and thus satisfactory sagittal curvatures. Recent publications have shown moderate correction of the thoracic hypokyphosis of idiopathic scoliosis with instrumentations using hooks and pedicular screws. We report results in the coronal and sagittal play with a reduction technique by simultaneous translation on two rods (ST2R). 
Material and method — The radiographic parameters were measured preoperatively, at 6 weeks, at 1 year, and at last follow-up (range 2 – 7.4 years) in a consecutive series of 72 patients treated with posterior instrumentation and reduction using the ST2R system. The same operator performed all procedures using stable anchors (pedicle screws or self-stabilizing clamps). Screws and clamps had a threaded polyaxial extension which was linked to the rod by a connector. The deformity was reduced by progressively tightening the two rods alternatively using the nuts on the threaded extensions. This manoeuvre enabled the vertebrae to migrate progressively toward the rods, producing an anteroposterior translation.
Results — In the coronal plane, the mean main curvature was reduced from 54 to 17 and was maintained (70%) without loss of angle at last follow-up. There was not difference between the 56 patients with thoracic scoliosis (Lenke 1-4) and the 16 patients with thoracolumbar or lumbar scoliosis (Lenke 5 and 6). In the sagittal plane, for the patients with preoperative hypokyphosis (32 patients <20), the mean kyphosis was significantly improved from 9 to 30 and remained stable at last follow-up (31) with a mean gain of 21 (p<0.001). One patient still had hypokyphosis (18) at last follow-up. For patients with normal kyphosis preoperatively (> 20), the mean gain was 7.
Conclusion — In this consecutive series of 72 adolescents with idiopathic scoliosis, reduction by simultaneous translation on two rods was a simple and effect method which restored normal thoracic kyphosis.
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Correction of axial vertebral rotation in adolescent idiopathic scoliosis : comparison of two surgical techniques
Ibrahim Obeid*, Nicolas Aurouer, Anouar Bourghli, Olivier Hauger, Olivier Gille, Vincent Pointillart, Jean-Marc Vital
* Unité de pathologie rachidienne, hôpital Pellegrin, place Amélie-Raba-Léon, 33000 Bordeaux.
Purpose of the study — Multisegmentary pedicle screws are becoming increasingly popular for idiopathic scoliosis in adolescents. For several years correction of the axial deformity has been achieved by vertebral rotation. Use of the EOS radiographic system and the sterEOS software enables a precise calculation of the vertebral rotation in the different plans while exposing the patient to reduced radiation doses. The purpose of this study was to determine the efficacy of the vertebral rotation technique for the correction of axial rotation of the apical vertebra (ARAV).
Material and method — This was a comparative prospective study. Two groups of ten patients underwent surgery for idiopathic scoliosis of the thoracic spine (Lenke 1 and 3). A posterior procedure was performed in all cases to achieve insertion of multiple level pedicle screws. In group 1, the correction was achieved by rotation of the rod and in group 2 by translation and veterbral rotation using the vertebral column manipulation (VCM) technique. Preoperative and 3-month postoperative EOS images were analysed by a radiologist and the spinal surgeon, both blinded to the operative technique. Two radiological parameters were analysed and compared. ARAV was calculated using the pelvic reference; any position error at image acquisition was thus automatically corrected.
Results — Mean age at surgery was 14 years (range 11-19); the two groups were not significantly different for epidemiological parameters, duration of hospital stay, type of curvature, preoperative radiological parameters, axial rotation of the apical vertebra preoperatively, and number of vertebrae instrumented or correction of the curvatures. The postoperative ARAV was significantly greater in group 1 (12.4 vs 4.3, p=0.0005) and the ARAV correction was significantly greater in group 2 (13.7 vs 4.5, p=1.9E-5). There were no early postoperative complications in either group. 
Discussion — For posterior surgical correction of thoracic or double major idiopathic scoliosis, the VCM technique allows better correction of the ARAV compared with the rod rotation technique. Use of the EOS and the sterEOS software enabled a better evaluation and comprehension of the 3D correction while exposing the patients to a smaller radiation dose.
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Arthrodesis with anterior screw plate fixation for idiopathic scoliosis in adolescents: results with minimum 15 years follow-up
Guillaume Riouallon*, Thierry Odent, Vicken Topouchian, Georges Finidori, Jean-Paul Padovani, Christophe Glorion
*  149, rue de Sèvres, 75015 Paris.
Purpose of the study — Data are scarce on the long-term outcome after anterior spinal fusion for idiopathic scoliosis in adolescents. The purpose of this study was to assess the clinical and radiological results obtained in a monocentric series using a single-phase fusion with preformed plates for the treatment of lumbar, thoracolumbar and thoracic idiopathic scoliosis in adolescents. 
Material and method — This procedure was performed in 111 patients from 1975 to 1993. Complete clinical and radiological evaluations were available for 35 patients, 7 male and 28 female. The SRS-30 questionnaire (translated into French by the authors) and the Oswestry score were used to assess functional outcome. Radiographic data were collected by an independent observer who read the pre-, post- and last follow-up images. Full spine images were available to assess correction of the curvature, frontal and sagittal balance, pelvic parameters, and degenerative changes in the subjacent discs. Functional outcome was assessed in relation to the radiographic findings.
Results — Mean follow-up was 22 years (range 16-31). Mean age at surgery was 14.5 years. At last follow-up, none of the patients were unemployed because of a spinal problem and 21 women had had one or more successful pregnancies. The mean SRS-30 score was 3.8/5 and correlated with the Oswestry score (13.8%). One patient underwent revision for disc herniation and one for posterolateral lumbosacral fusion because of persistent frontal imbalance. There as a fracture of the proximal screw in six patients with no sign of nonunion. At last follow-up, the mean Cobb angle was 14 (0-42). Frontal imbalance was noted in 18 patients, mean 12 mm. In the sagittal plane, three patients presented anterior imbalance. The pelvic parameters were within the range of the general population. Signs of L5-S1 disc degeneration were noted in ten patients, with no correlation with functional outcome.
Conclusion —Anterior fusion gives good long-term functional results in the treatment of idiopathic scoliosis in adolescents. Patients can pursue a normal occupational and familial life. This technique has provided satisfactory correction in the frontal and sagittal planes.
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Surgical treatment of scoliotic malformations associated with diastematomyelia
Moez Trigui*, Kamel Ayadi, Baligh Elleuch, Zoubeir Ellouze, Lotfi Bahloul, Wassim Zribi, Mourad Aoui, Fakher Gdoura, Mohamed Zribi, Hassib Keskes 
* Route El-Aïn-Km-0,5, 3029 Sfax, Tunisia
Purpose of the study — Diastematomyelia is a rare spinal cord malformation defined as the presence of two separate spinal cords separated or not by an osseous, cartilaginous, or fibrous septum. Spinal malformations are almost always associated, raising difficult therapeutic challenges.
Material and method — We report three cases of congenital kyphoscoliosis associated with diastematomyelia in three girls aged 12, 14 and 15 years. The diastematomyelia was dorsal in one case, thoracolumbar in one and lumbar in the third. For all three patients, the indication for surgery was progression of the scoliosis with development of neurological signs of recent progressive aggravation. Preoperative distraction with a plaster cast was pursued for several months prior to posterior instrumentation. No attempt was made to correct the cord malformation nor achieve major correction of the spinal malformation. The instrumentation bridged the thoracolumbar scoliosis in one case and stopped above the malformation in the two others.
Results — The postoperative period was uneventful. There were no neurological complications. Preoperative neurological signs improved after surgery. Control radiographs showed an improvement in the deformity. At mean 6 years follow-up, these patients were not bothered in their everyday life. They had stable deformities which a globally balanced trunk. There were no signs of neurological evolution.
Discussion — The therapeutic strategy for diastematomyelia remains a subject of debate. For some authors, the spinal cord should be released systematically which for the majority, this is not necessary except if spinal distraction is planned or if there is a neurological problem. If there is an indication for spinal cord release, any spurs must be removed followed by the necessary dura mater plasty. In our three patients, and in agreement with the neurosurgery team, there was no need for neurosurgical release. The recent development of neurological deficits was explained by the important kyphosis rather by the intramedullary anomaly. Our therapeutic strategy thus focused on treatment of the scoliosis. This enabled us to stabilise the spine, protecting these patients from worsening neurological involvement and enabling good functional outcome. The zone of the malformation was not instrumented in all cases because the posterior arcs were deformed, but also to avoid compromising any future neurosurgical intervention.
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Usefulness of kinematic analysis and EMG for therapeutic decision making for upper limb disorders in cerebral palsy children
Frank Fitoussi*, Amadou Diop, Nathalie Maurel, Brice Ilharreborde, Ana Presedo, Keyvan Mazda, Georges François Pennecot
* Service d’orthopédie, hôpital Robert-Debré, 48, boulevard Serrurier, 75019 Paris.
Purpose of the study — Clinical assessment of the upper limb in the cerebral palsy child remains difficult, and minimally reproducible. Thus many authors use for the upper limb, as for the lower limb, movement analysis to aid in decision making and obtain an objective measurement of postoperative results.
Material and method — Kinematic analysis and EMG were performed with the Vicon system in 27 cerebral palsy children with a spastic upper limb. The patients were compared with data obtained in a control population of 12 children. Eight patients had a second assessment after treatment. The experimental protocol followed the recommendations of the International Society of Biomechanics. The muscles targeted by the treatment were the pronator teres, the flexor carpi ulnaris, and the adductor pollicis (lengthening, transfer, toxin injection).
Results — Significant kinematic anomalies (p<0.05) found were: excessive homolateral inclination and flexion/extension of the trunk, excessive abduction and external rotation of the arm/trunk, excessive elbow flexion, excessive pronation of the forearm, and flexion and ulnar inclination of the wrist. There was significant improvement postoperatively in the group of treated patients (p<0.05) regarding the kinematics of the trunk, shoulder and elbow, as well as the EMG behaviour of the biceps/triceps couple despite the fact that the procedure had not affected these muscles or joints.
Discussion —  Kinematic and EMG anomalies involving the trunk, shoulder and elbow represent motor strategies compensating for distal anomalies: - recruitment of the biceps allows improved supination, pulls the elbow in flexion. Since the patient cannot extend the elbow to achieve a task, compensation with the trunk increases the amplitude of the flexion-extension movement; - ‘extrinsic’ supination is achieved via an increase in external rotation of the arm in relation to the trunk and homolateral inclination of the trunk.
Conclusion — These observations have therapeutic implications: clinical, kinematic or EMG anomalies involving the trunk, shoulder, and elbow should not be treated per se but reevaluated after treatment of more distal anomalies.
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Arthroscopic treatment of external rotation of the shoulder for sequelar obstetrical brachial plexus injuries : 13 cases
Eric Maurice*, Daniel Molé, Gilles Dautel
* Service de chirurgie plastique et reconstructrice de l’appareil locomoteur, hôpital Jeanne-d’Arc, 54201 Dommartin-Les-Toul. 
Purpose of the study — A stiff shoulder in internal rotation is a classical complication of obstetrical injury to the brachial plexus. The condition generally associates glenohumeral dysplasia. In 2003, Pearl proposed arthroscopic release of the shoulder, with or without latissimus dorsi transfer as an alternative to an open procedure. We report a series of 13 patients who underwent this procedure.
Material and method — From 2004 to 2007, 13 children aged 1 to 11 years (range 3.5) underwent surgery. The procedure was an arthroscopic tenotomy of the intra-articular portion of the subscapularis associated with release of the anterior capsuloligament structures without tendon transfer. A thoracobrachial resin cast maintained the shoulder in maximal external rotation for six weeks. The functional outcome was assessed on the basis of the passive and active range of motion and the Mallet score. Pre and postoperative MRI was used to assess glenohumeral dysplasia and check its correction. 
Results — Mean follow-up was 23 months (range 5-40). There were no complications. Mean immediate postoperative gain was 53 (range 30-70) for external rotation (RE1). On average, passive RE1 improved from -5.4 to +57.7. Eight patients (61%) recovered active external rotation (57.5 on average). Mean active abduction improved from 45.8 to 56.5. Active internal rotation declined in 38% of the shoulders. The Mallet score improved in 69% of the shoulders. The best results were observed for children aged less than 4 years. There was one failure, related to major dyplasia which could not be reduced with an open procedure. Correction of the glenohumeral dysplasia was noted on 7 of the 9 MRI performed and the retroversion angle of the glenoid improved from -28.2 to -25.6, on average.
Discussion — Open techniques are aggressive and only variably effective. A majority of our patients (8/13) achieved improved passive and active RE1 solely with the arthroscopic procedure. Correction of the glenohumeral dysplasia with growth appears to correspond to the clinical improvement but further follow-up is needed.
Conclusion — Our results are comparable with those reported by Pearl. This is a minimally invasive easy-to-perform technique. For children aged less than 4 years, systematic tendon transfer does not appear to be necessary.
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Metacarpal lengthenings in children : comparison of three techniques, callotasis, two-phase distraction-graft and single-phase extemporaneous lengthening-graft
Caroline Dana*, Stéphanie Pannier, Stéphane Guéro, Arielle Salon, Zaga Péjin, Christophe Glorion
* 149, rue de Sèvres, 75015 Paris.
Purpose of the study — Lengthening can be proposed for children with congenital or acquired short fingers in order to overcome the length defect and improve function, the aesthetic aspect, or enable installation of a hand prosthesis. Three techniques have been proposed. The purpose of this study was to compare the three techniques in terms of lengthening, achieved, cure index, and complication rate.
Material and method — The was a series of 13 lengthening procedures for metacarpals in children with congenital or post-trauma sequelae. 
Results — The callotasis method was used for seven children. Slow distraction using a mini-external fixator was applied for progressive lengthening without bone graft. Mean lengthening was 13 mm (range 8-21) for mean a mean cure index of 81 d/cm (range 41.7 to 140.9). There was one major complication: fracture with angulation. The two-phase progressive distraction method with graft was used in four children. The distraction using a mini-external fixator was rapid, followed by second phase bone graft. Mean lengthening was 22 mm (range 13-32) with a cur index of 40.8 d/cm (range 32.8 to 46). There was one fracture of a grafted zone. Single-phase extemporaneous lengthening with immediate graft was used for two children. The intraoperative distraction of the osteotomy was followed immediately by insertion of the graft. Mean lengthening was 9 mm for a cure index of 50 d/cm. One patient required tenolysis of the extensor at six months because of adherences at the graft site.
Discussion — Our results suggest that the two- phase distraction-graft method enables greater lengthening than the callatasis technique for shorter treatment periods but a the cost of a second operation and donor site morbidity. The extemporaneous lengthening method is less ambitious, achieving lengthening to the order of 10 mm, but with a less aggressive procedure.
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Twisted two toes transfer for reconstruction of thumb amputation in children: two cases
Eric Maurice*, Eric Maurice, Stéphane Barbary, Fran¸cois Dap, Gilles Dautel
* Service de chirurgie plastique et reconstructrice du membre supérieur, hôpital Jeanne-d’Arc, 54201 Dommartin-Les-Toul.
Purpose of the study — Amputation of the thumb is a serious hand injury producing a major functional and aesthetic handicap. In 1980, Foucher proposed a twisted two toes transfer associating elements harvested from the first and second toes on the same pedicle for the reconstruction of an ‘articulated’ thumb with preserved potential for growth.
Material and method —Since 2002, two children aged 10 and 14 years underwent this procedure. The thumb amputation was trans MP for one and at the base of P1 for the second. The transfer associated a sheath of skin from the hallux to wrap around the skeleton of the second toe which was harvested as need to the IP or the MP. The aesthetic, functional (400 point scale), and radiological outcomes were assessed.  
Results — Follow-up was 5 years and 2.5 years. The aesthetic result was comparable to wrap-around transfers. Regarding the functional outcome, the overall hand function was scored 86% and 72% of normal, mobility 77% and 72%, and force 75% and 79%. One patient had persistent deficient active flexion of the interphalangeal joint because of flexor adherences. Despite the reconstruction of the “two-joint” thumb, fine movements were difficult. Sensitivity was noted normal: Weber 5 and 8 mm. Healing of the donor site was rapid and the sequelae discrete. The first ray was preserved. Gait was not hindered. In one patient, radiographs showed skeleton growth. 
Discussion — Transfer of the second toe provides a potential for growth, but the aspect is less than satisfactory and the functional results often disappointing. There are no indications except for very proximal amputations. Total transfer of the great toe would also provide potential for growth, but the voluminous aspect and the very important sequelae for the foot rule out this option.
Conclusion — For growing children, the twisted two toe transfer for amputations of the metacarpophalangeal region is the only available technique allowing nearly normal reconstruction of the thumb in terms of mobility, force, sensitivity, appearance, and growth. The foot reconstruction is simple, aesthetic and functional. The complexity of the procedure may nevertheless limit is use.
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New procedure for the treatment of thumb duplication type IVD
Abdelaziz Abid*, Jérôme Sales de Gauzy, Gorka Knorr, Frank Accadbled, Philippe Darodes, Jean-Philippe Cahuzac 
* Unité d’orthopédie, hôpital des Enfants, 330, avenue Grande-Bretagne, 31059 Toulouse. 
Purpose of the study — Duplication of the thumb is the most common congenital anomaly of the first ray. The characteristic feature of type IV is the diversity of the clinical forms and the presence of certain complex forms particularly difficult to treat (Hung IVD). We propose a new procedure for reconstruction of IVD type thumb duplication.
Material and method — This new procedure was used for thumb reconstruction in two boys with type IVD thumb duplication. Mean age at surgery was 10 months. Surgical technique. The future incisions were traced with a central skin resection removing the most hypoplastic nail entirely (generally the radial nail). At the bone level, a longitudinal osteotomy of the proximal phalanges was made over the entire length to remove the central part and obtain a width for the first phalanx comparable to that of the contralateral thumb. An oblique osteotomy was cut in the base of the distal phalanx of the ulnar hemithumb with resection of a radial corner. The same type of osteotomy was performed at the base of the distal phalanx of the radial hemithumb, but with preservation of the radial corner and resection of the rest of the radial thumb. The proximal hemiphalanges were sutured as were the bases of the distal phalanges. This produced automatic realignment and stabilisation of the interphalangeal joint without an ungueal intervention.
Results — The three children were reviewed at 24, 18 and 12 months. The Horii score was good in all cases.
Discussion — Type IVD duplications of the thumb are difficult to treat and may leave serious sequelae. Our technique is based on the principle of a central resection of the proximal phalanges associated with partial resection of the base of the distal phalanges. This enables realignment and stabilisation of the interphalangeal joint while avoiding the problem of ungueal dystrophy since only one nail is preserved. Our preliminary results are encouraging but must be confirmed with a longer term study.
71
Partial tears of the anterior cruciate ligament: 20 cases
2266 Khéireddine Zéhi*, Mohamed Bettoumi, Arafet Boundka, Hedi Rbai, Yahya Jeridi, Faycal Saadaoui, Mounir Zouari
* Institut d’orthopédie Mohamed-Kassab, 2010 La Manouba, Tunisia
Purpose of the study — This work examined the clinical, radiological, and videoarthroscopic features of partial tears of the anterior cruciate ligament (ACL) and analysed results of ligament plasties.
Material and method — Mean age was 32 years. Patients complained of instability accidents in 70% of cases. The Lachman test was noted soft endpoint to + or ++ in 90%. A palpable click was found in 60% but was considered severe in two cases only. Telos laxity was moderate (about 5 mm) in 80%. Mean time to surgery was relatively short (9 months). Arthroscopic exploration revealed rupture of the anteromedial head of the ACL with preservation of the posterolateral component. There was a meniscal injury in nine knees. Early in our experience we performed a total plasty for nine patients (six using hamstring tendons and three with the patellar tendon). At the present time, we spare the posterolateral head and make a partial plasty of the anteromedial head (11 knees: 3 harvesting a single tendon [gracilis] and eight using the gracilis and the semitendious) associated with lateral reinforcement in five.
Results — Mean follow-up was 30 months; 30% of patients had knee pain. Three knees exhibited a soft endpoint (+) all after a total plasty. There were no cases of quadriceps motion deficit or amyotrophy.
Discussion — The existence of partial tears of the ACL were confirmed in this series. This type of tear corresponds to an objective condition seen arthroscopically and also to precise clinical presentations and biological findings: minor signs of instability with moderate objective anterior instability to the order of 5 mm.
Conclusion — Considering this work and a review of the literature, the diagnosis of partial tears of the ACL could be established from the physical examination and measurements of anterior knee laxity. Reconstruction of a single head provides better results than complete reconstruction which would sacrifice an intact portion of the ACL.
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Reconstruction of the anterior cruciate ligament with the double-bundle technique : diameter of te anteromedial and posterolateral bundles as a function of two surgical techniques
Nicolas Lefévre*, Serge Herman 
* 36, boulevard Saint-Marcel, 75005 Paris.
Purpose of the study — The double-bundle technique for the reconstruction of the anterior cruciate ligament (ACL) enables anatomic repair. This reconstruction may not however be possible in all patients due to the variable quality of the graft material: insufficient length and diameter. For the double-strand hamstring technique, the diameter of the posterolateral bundle (PL) can be less than 6 mm, and for the anteromedial bundle (AM) sometimes less than  7 mm. With the bundle-strand TLS larger sized grafts can be constructed in all cases.
Material and method — We operated 15 patients with full thickness tears of the ACL. The standard TLS method was used for each strand. The semitendinous and the gracilis tendons were shaped in a closed loop into short four-strand grafts measuring 45 to 50 mm. The four tunnels were reamed retrogradely arthroscopically. The graft was fixed with mersilene tape in the tunnels and locked with four titanium screws with the knee in extension for PL and 45° for AM. The diameter of each bundle was measured. Outcome was compared with that of 15 patients treated with the double-bundle technique using hamstring tendons fixed with a femoral endobutton and a tibial screw.
Results — There were no pre- or postoperative complications in the two groups. The mean diameter of the PL bundle was 6.2 mm for the endobutton group and 7.9 mm for the TLS group (p<0.001). The diameter of each bundle with the TLS technique was thus significantly greater in the femoral notch with no deficit in postoperative extension.
Conclusion — The TLS method has already demonstrated excellent results for the single-bundle reconstruction of the ACL. The TLS double-bundle reconstruction technique provides a quality bundle with a large diameter in all patients, irrespective of the hamstring quality. The long-term results should confirm the efficacy of this double-bundle technique.
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Evaluation of the 3D symmetry of the knees when walking using an ambulatory inertia system : results 14 months after ACL plasty
François Luthi*, Julien Favre, Kamiar Aminian, Olivier Siegrist, Brigitte Jolles
* Clinique Romande de réadaptation, 90, avenue Grand-Champsec, 1950 Sion, Suisse.
Purpose of the study — Reconstruction of the anterior cruciate ligament (ACL) controls laxity but does not enable restoration of strictly normal 3D kinematics. The purpose of this study was to compare the kinematics of the pathological knee with that of the healthy knee after ACL plasty. This study applied a new ambulatory system using miniature captors.
Material and method — Five patients with an isolated injury of the ACL participated in this study. The patients were assessed after injury (T1), at five months (T2), and at 14 months (T3) after surgery. The assessment included laxity (KT-1000), the IKDC score and the Lysholm score. The 3D angles of the knees were measured when walking 30 m on flat ground using a system composed of to small inertia units (3D accelerometer and 3D gyroscope) and a portable recorder. Functional settings were optimised and validating to ensure easy precise measurement of the 3D angles. Symmetry of the two knees was quantified using a symmetry index (SI) (difference in amplitude normalised in relation to mean amplitude) and the correlation coefficient CC.
Results — Clinical indicators improved during the follow-up (IKDC T1: 3C, 2C; T2: 5B; T3: 2A, 3B; subjective IKD: 53-95; Lysholm 67-96). Mean laxity improved from 8.6m to 2.5 mm. The gait analysis showed increased symmetry in terms of amplitude for flexion-extension (SI: -17% at T1, -1% at T2, 1% at T3), and an increase in symmetry in terms of the rotation signature (CC: 0.16 at T1, 0.99 at T2, 0.99 at T3). There was no trend to varus-valgus.
Discussion — This study demonstrates the clinical application of the new ambulatory system for measuring 3D angles of the knee joint. Joint symmetry increased after ACL plasty but still showed some perturbation at 14 months. The results observed here are in agreement with the literature. Other patients and other types of gait are being analysed.
Conclusion — This portable system allows gait analysis outside the laboratory, before and after ACL injury. It is very useful for follow-up after surgery.
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Management practices and results of repeated revisions for anterior cruciate ligament
Julien Wegrzyn*, Julien Chouteau, Rémi Philippot, Michel-Henri Fessy, Bernard Moyen
* Service de chirurgie orthopédique et de médecine du sport, centre hospitalier Lyon-Sud, chemin du Petit-Revoyet, 69495 Pierre-Bénite.
Purpose of the study — Revision ligamentoplasty can improve function and laxity control but with a less satisfactory result than obtained after primary reconstruction. The purpose of this study was to report management practices and results of revision ACL reconstructions and to assess the course of meniscocartilage damage and determine causes of failures.
Material and method — This was a consecutive series of ten patients, mean age 30 years (range 17-48) who underwent arthroscopic reconstruction. The review was retrospective. Criteria for failure were redevelopment of instability and/or pain, objective laxity, and a KT-100 differential greater than 5 mm. The IKDC protocol was used for the clinical and radiographic assessment. Goniometry, arthroscan and MRI were also performed. The position of the tunnels was analysed according to the Aglietti criteria. The type of surgery, transplant used and status of the menisci and cartilage were analysed.
Results — Mean follow-up of the second revision was 38 months. At last follow-up, seven patients had a global IKDC score of A or B. Two patients had resumed regular sports activities at the same level as before the first tear, four at a lower level. Four had interrupted their sports activities. At the second revision, two patients exhibited medial femorotibial narrowing measured at less than 50%, three had a remodelled medial femorotibial compartment and one a remodelled lateral compartment. All had a partial homolateral meniscectomy and seven had cartilage injuries (3 ICRS III and 1 ICRS IV). At the successive interventions, the number of meniscal lesions, meniscetomies, and cartilage lesions increased (p=0.016, 00098 and 0.0197 respectively). ICRS grade II and IV cartilage lesions were associated with an overall C or D IKCD (p=0.0472). The cartilage lesions were more frequent in knees with meniscal lesions and meniscectomies. The causes of failure of the primary ligamentoplasty and of the first revision (six and seven patients respectively) were poor position of the tunnels (respectively 4 and 1 patients).
Discussion — In 70% of the patients outcome after repeated revision was good or excellent, although the quality declined with increasing number of revisions, in relation to the development of meniscal and cartilaginous lesions. These latter were more frequent and more severe, related to recurrent laxity. Failures were mainly due to recurrent trauma followed by technical errors.
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Influence of tibial slope on mid-term outcome of ACL plasties
Kheriddine Zehi*, Arafet Boundka, Naoufel Tlil, Yahya Jeridi, Mounir Zouari 2463
* Institut M. Kassab d’orthopédie, Tunis, Tunisia
Purpose of the study — The tibial slope is an important parameter for knee surgery. Tibial slope designates the inclination of the tibial plateaus in the sagittal plane. The presence of a tibial slope and its value is intimately related to the condylotrochleal profile. The importance of tibial slope in knee disease and knee surgery is now universally recognised. 
Material and method — We reviewed 140 cases of anterior cruciate ligament (ACL) ligamentoplasty performed at the institute; 25 failures were identified. After analysis of the position of the tunnels, particularly the femoral tunnels, the most documented cause of failure, as well as other factors of failure, we measured the mean tibial slope in all operated patients.
Results — Subjective Lachmann and the IKDC and ARPEGE scores associated with the dynamic study (TELOS) helped understand why knees can become unstable despite good surgical technique.
Discussion — William and Lissner established a mathematical relations between tibial slope and stress forces applied to the ACL. Dejour and Bonnin demonstrated the effect of the tibial slope on anterior subluxation and single leg stance. The tibial slope should thus be considered for all knee procedures. Bonnin demonstrated that an excessive slope can be a factor of plasty failure.
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Results of arthroscopic lateral meniscectomy on stable knee: more than 20 years follow-up in 89 knees.
Christophe Hulet*, Bertrand Galaud, Elvire Servien, Ramiro Vargas, Philippe Beaufils, Florent Lespagnol, Anthony Wajsfiz, Olivier Charrois, Jacques Menetrey, Pierre Chambat, Christophe Javois, Patrick Djian, Romain Seil, SFA
* Département d’orthopédie, CHU de Caen, 14000 Caen.
Purpose of the study — The purpose of this retrospective multicentric analysis was to study the functional and radiological outcomes at more than 20 years of 89 arthroscopic lateral menisectomy procedures performed on stable knees.
Material and method — The series included 89 arthroscopic lateral meniscectomies performed on knee with intact anterior cruciate ligaments (ACL). Mean follow-up was 22±3 years; 56 male, mean BMI 25±4, mean age at meniscectomy 35 years, mean age at last follow-up 57 years. Most of the injuries were vertical (41%), complex (22%) and radial (20%) lesions. The middle segment was involved in 79%. The meniscectomy removed more than one-third of the meniscus in 67%. All patients were reviewed by an independent operator for subjective assessment KOOS (100% normal) and IKDC, and for objective clinical and radiological measurements (IKDC). P<0.05 was considered statistically significant. There was no independent control group.
Results — Revisions were performed for 16% of the knees. Intense or moderate activity was maintained by all patients. The subjective IKDC score was 71.1±23, comparable with an age and gender matched population. The mean KOOS score was 82% for pain, 80% for symptoms, 85% for daily activities, 64% for sports, and 69% for quality of life. The rate of of osteoarthritis was 56%, and 44% of patients had a difference between the two knees for osteoarthritis. The incidence of osteoarthritis was 53% and shift to valgus on the arthritic side was significantly associated with osteoarthritis, while the opposite side was well aligned. The knee was pain free in 27% of patients. Significant factors for good prognosis were age less than 38 years at first operation, moderate BMI, and minimal cartilage damage (grade 0 or 1).
Conclusion — After the first postoperative year after arthroscopic lateral meniscectomy on a stable knee, the results remain stable and satisfactory for more than 22 years. Nevertheless, patients aged over 40 with a high BMI and cartilage damage at the time of the first operation have a less encouraging prognosis.
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Computer assisted corrective tibial osteotomy: a case-control study with a non-navigated series
Bruno Chemama*, Nicolas Pujol, Julien Amzallag, Philippe Boisrenoult, Philippe Oger, Philippe Beaufils
* Hôpital André-Mignot, 78000 Versailles.
Purpose of the study — Tibial osteotomy to correct for varus deformity is a well defined procedure. Survival has reached 80% at ten years. Nevertheless, a number of early failures are related to inadequate initial correction. Computer assisted surgery has demonstrated its efficacy for knee arthroplasty. We hypothesised that it could also improve the reliability of correction for tibial osteotomy.
Material and method — From 2007, in a prospective case-control study, 34 tibial wedge osteotomies were performed, 17 were computer assisted (Navitrack, Orthosoft) with plate fixation (Tomofix, Synthès) without wedge insertion; the objective was valgus measuring 2 to 5°.
Results — The two series were comparable for age (54.2±6 and 55.7±4.5), body mass index (28.9±6.2 and 28.7±5.7), and varus deformity (7.2±3 and 6.2±6) respectively in the standard and navigated groups. Osteoarthritis was more severe in the navigated group, with five patients stage 2 and 12 stage 2 versus one stage 1, 12 stage 2 and 4 stage 3 in the standard group (p=0.0152). The duration of the operation was not longer in the navigation group (p)0.2779). Comparisons were made for alignment at three months, between the groups and in relation to the preoperative data. There was no significant difference between the intraoperative navigation alignment and the alignment measured at 3 months: 3.6±6 and 2.5±3 at 3 months (p=0.2187). At 3 months, there was no significant difference in alignment between the two groups with 3.22 and 2.5±1.6 valgus in the standard and navigation groups respectively (p=0.2136). The objective was achieved in 25 patients: 12 in the standard group and 13 in the navigated group. In the navigation group, there were four failures, no cases of over correction, two cases of insufficient valgus at 1.5, one neutral alignment, and one recurrent varus. In the standard group, there were five failures with two over corrections at 7 and 8, two under corrections at 0 and 1, and 1 recurrent varus at 4.
Discussion — We were unable to prove that navigation improves the reliability of the correction but it did appear to avoid important errors, particularly over correction. Few series have compared standard varus navigated osteotomies, and all published series have been small. Our study has the advantage of being monocentric with two comparable series of patients. The sample size nevertheless remains small and the follow-up short.
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Does transfer of the anterior tibial tuberosity favour long-term development of medial femorotibial osteoarthritis?
Jean-Marie Fayard*, Elvire Servien, Sébastien Lustig, Philippe Neyret 
* Service d’orthopédie, CHU de Saint-Étienne, avenue Albert-Reymond, 42055 Saint-Étienne cedex 02.
Purpose of the study — Transposition of the anterior tibial tuberosisty (ATT) is often performed during the treatment of periodic dislocation of the patella. The purpose of this retrospective study was to evaluate the rate of medial femorotibial osteoarthritis and medial patellofemoral osteoarthritis after ATT transfer.
Material and method — We reviewed 129 knees in 106 patients who underwent surgery from 1988 to 2004. The patients were reviewed at mean 9 years follow-up, minimum 2 years.  Three groups were defined: i) isolated descent (n=15), ii) isolated medial shift (n=19), and iii) descent and medial shift (n=95). The degree of the medial shift and the descent depended on the distance from the tibial tuberosity to the trochlear notch and the Caton-Deschamps index measured preoperatively. Patients who underwent surgery for chronic anterior laxity and/or meniscal lesions were excluded (n=3). All patients were free of osteoarthritis before surgery. A complete radiographic series was available for 102 knees. Unilateral periodic dislocation of the patella was present in 60 patients whose knee x-rays were obtained bilaterally.
Results — All patients in group 2 were free of osteoarthritis. In group 2, the rate of medial femorotibial osteoarthritis was 10.5%; the rate of medial patellofemoral osteoarthritis was 21%. In group 3, the rate of medial femorotibial osteoarthritis was 7% and that of medial patellofemoral osteoarthritis 14%.  For patients with unilateral periodic patellar dislocation, only the operated knees exhibited medial patellofemoral osteoarthritis (12%). The rate of medial patellofemoral osteoarthritis was significantly greater for knees with a medial shift of the ATT. The rate of medial femorotibial osteoarthritis was 6.8% for knees with medial shift versus 8.3% for the index knees. There was no significant difference between the medial shift knees and the index knees for medial femorotibial osteoarthritis.
Discussion — Biomechanical studies have shown increased stress forces on the medial compartment after medial shift of the ATT. However, these studies were performed with normal knees free of the morphological anomalies generally present in knees exhibiting periodic patellar dislocation (abnormally high tibial tuberosity femoral notch distance, trochlear dysplasia. In our series, regarding the rate of medial femorotibial osteoarthritis, there was no significant difference between the knees which underwent a medial shift of the ATT and healthy knees. Consequently, medial shift of the ATT should be avoided when unnecessary; the morphology of the trochlea (depth, morphology of the medial component) can induce increased medial stress on the patellofemoral joint.
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Anatomic variations of the anterior tibial tuberosity: clinical implications
Adrian Ioncu*, Frank Ly Thaï Bach, David Dejour
* Centre hospitalier, 3, avenue Pasteur, 21140 Semur-en-Auxois.
Purpose of the study — The form of the anterior tibial tuberosity (ATT) has not been described in anatomy studies. Insertion of the patellar tendon can, by its form, modify the lever arm of the extensor system and induce pathological conditions having an impact on the form of the apex or tip of the patella. The purpose of this work was to analyse the types of tibial tuberosities observed on the radiographs of 50 patients.
Material and method — Fifty patients were included in this prospective study. The form of the ATT was defined by two angles. These angles were measured on the strictly lateral x-ray. The ATT-shaft angle (ATT-d) was defined by the intersection between the anatomic axis of the tibial diaphysis and the anterior cortical of the ATT which corresponds to the insertion of the patellar tendon.  The ATT-metaphysis angle (ATT-M) was defined by the angle between the tangents of the anterior metaphyseal cortical and the anterior cortical of the ATT. The height of the patella was also measured as described by Caton and Deschamps. The form of the patella on the lateral was described according to the Grelsamer criteria, and its form on the 30° axial view according to the Wiberg classification. The presence of trochelar dyplasia was determined using the Dejour method. The statistical analysis accepted p < 0.05 as significant. The coefficients of correlation R were calculated with a ½ log covariance matrix [1+R]/[1-R].
Results — The form of the ATT was given by the minimal value between the ATT-D and the ATT-M. This angle measurement revealed major variation. Three types of ATT were defined: type I 0≤ATT-M≤15 and ATT-D≤5, type II 15 < ATT-M < 20 and 5 < ATT-D < 10 and type III 20≤ATT-M 10≤ATT-D. There was an obvious correlation with the form of the patellar apex. The type III form of the patella was always associated with a type I ATT; there was a significantly association between patella type I and ATT type II and patella type III and ATT type I. There was no correlation with the height of the patella or with the form of the trochlea or the patella.
Conclusion — The form of the ATT is quantifiable and becomes a parameter to consider in the analysis of patellofemoral osteoarthritis.
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Contribution of navigation for controlling lower limb length during total hip arthroplasty: consecutive series of 65 hips
Frédéric Châtain*, Renaud Barthélémy, Olivier Tayot, Hervé Chavane, Jean-Luc Delalande, Olivier Guyen, Thierry Gaillard, Stéphane Denjean, Vincent Pibarot, Jacques Béjui-Hugues, Jean-Paul Carret, group SCOR
* 8, place Paul-Mistral, 38000 Grenoble.
Purpose of the study — Data are scarce in the literature on lower limb length discrepancy (LLD) after total hip arthroplasty (THA). This parameter is difficult to evaluated intraoperatively with conventional instruments. In addition LLD after THA is often poorly tolerated and can be a source of legal suites. The purpose of this work was to evaluate the contribution of navigation for controlling lower limb length during implantation of a THA.
Material and method — Sixty-five THA were implanted in 63 patients, aged 35-81 years, using a passive navigation system based on a function reference system which controlled the position of the implants and the length of the operated leg. Limb length and femur length were measured radiographically on both sides before and after surgery. The horizontality of the acetabular U lines was measured on the AP view of the pelvis. An independent radiologist made all measurements.
Results — The precision of the radiographic measurements was < 3 mm. The precision of the navigation system was < 3 mm. Subjectively, 56 of the 63 patients did not have a feeling of LLD preoperatively. No un programmed difference > 3 mm in leg length between the before and after THA measurements was noted. Preoperatively, seven patients complained of lower back pain related to LLD and three had a compensated shoe measuring 5 to 10 mm. These latter three patients had a horizontal pelvis (< 1) after THA. In all cases, the overall length correction was achieved by adapting the length of the neck.
Discussion — In our opinion, not all radiologically determined and/or clinically perceived LLD should be corrected. Care must be taken to ensure that permanent preoperative hip flexion does not perturb limb length measurements.
Conclusion — The navigation system used in this series for the implantation of THA was able to control operated limb length with precision.
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Intraoperative control of lower limb length during total hip arthroplasty : comparison between navigation and conventional implantation
Jean-Yves Jenny*, Nicolas Robial, Cyril Boéri
* CCOM, 10, avenue Baumann, 67400 Illkirch.
Purpose of the study —  Leg length discrepancy (LLD) can be a common reason for patient dissatisfaction after implantation of a total hip arthroplasty (THA). The failure rate is non negligible for conventional implantation techniques. Navigation systems might be able to improve precision.
Material and method — We used an imageless navigation system (Orthopilot™, Aesculap, FRG) for routine first-intention THA. LLD was determined on the AP view of the pelvis in the upright position to determine the desired correction. Captors were screwed onto the homolateral iliac crest and femur. The system analysed their respective positions at the beginning of the procedure thus defining the reference length. During implantation, the size and the height of the femoral implant and the length of the prosthetic neck were programmed virtually by the navigation system in order to obtain the desired correction which was then reproduced on the definitive implants. At the end of the operation, the final length of the limb was measured the same way as initially. The result of the correction was measured on the AP view of the pelvis in the upright position under the same conditions as initially. We compared 30 navigated THA with 30 THA implanted with the conventional technique. We analysed the residual length discrepancy and the percentage of the cases where the desired correction was achieved. Student’s t test and the chi-square test were used for the statistical analysis taking p<0.05 as significant.
Results — Residual length discrepancy was 5 mm for the navigated THA and 9 mm for the conventional THA. The mean difference between the desired correction and the final correction was 2 mm for the navigated THA and 6 mm for the conventional THA. The desired length was obtained in 26 hips with navigated THA and in 17 with conventional THA. Residual LLD > 10mm was observed in 2 navigated THA and 9 conventional THA. All differences were significant.
Discussion — The navigation system used in this study enabled improved quality correction of lower limb length after implantation of a THA. Patient satisfaction should be globally improved.
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Contribution of navigation for positioning the prosthetic cups in mini-invasive hip surgery.
Didier Mainard*, Stéphanie Valentin, Jérôme Diligent, Élie Choufani, Marie Leyder, Nicolas Berte, Laurent Galois
* Service d’orthopédie, avenue de Lattre-de-Tassigny, 54000 Nancy.
Purpose of the study — The right position of total hip arthroplasty (THA) implants affects short-, mid- and long-term outcome and complications. Navigation can improve implant position relative to a reference plane, in particular during mini-invasive implantation. The purpose of this work was to compare the position of the prosthetic cup in two series, one implanted with a navigation system and one with the conventional technique.
Material and method — The same surgeon performed the operations in each group of 42 patients (matched for age, gender, BMI, side).  In the historic non-navigated series, a press fit femoral implant was used (Excia). The cups were either press fit (Ovalock or Plasmacup), or cemented with polyethylene inserts. The Hardigne incision (15 cm) was used for the conventional implantations. In the prospective navigated series, a press fit femoral element (Excia) and a press fit cup (Plasmacup) were implanted. The Orhtopilot navigation system was used (reference plane: Lewinnek anterior pelvic plane). The adapted Hardinge incision (5 cm) was used for the mini-invasive implantations. Inclination was measured on the weight-bearing pelvis relative to the radiological U line; the Pradhan method was used for anteversion. The objective was to achieve 45° horizontal inclination and 15° anteversion.
Results — In the non-navigated series, the inclination was 53±8 and in the navigated series 44±5.6. On average, inclination decreased significantly (8). Anteversion in the non-navigated series was 7±4, and 12±5.3 in the navigated series. On average, anteversion increased by 6 (statistically significant). The number of cups in the Lewinnek safety zone was 21 of 42 (50%) in the non-navigated series and 38 of 42 (90%) in the navigated series (statistically significant). The increase in leg length was 6.2 mm in the non-navigated group and 4.4 in the navigated group.
Discussion — Positioning did not take into account the preoperative analysis of the hip, but could adapt to scanner or EOS data. Navigation should also integrate offset, femoral position, and leg length.
Conclusion — Navigation of the prosthetic cup improves precision positioning in relation to the reference objectives, in particular, for mini-invasive surgery.
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Preliminary experience with the EOS system for evaluating patients with hip prostheses
Jean-Yves Lazennec*, Alfonso Rangel, Yves Catonné
* Hôpital Pitié-Salpêtrière, 83, boulevard de l’Hôpital, 75013 Paris.
 Purpose of the study — The analysis of hip prostheses often remains limited to standard x-rays taken in the upright position or a CT scan taken in the supine position. The EOS® system enables imaging the entire body for head to foot in a lateral and anteroposterior views, in an upright or sitting position. The purpose of this work was to compare the standard radiographic work-up with the EOS system for the analysis of postural elements in patients with hip arthroplasty.
Material and method — This prospective study included 50 patients free of complications. The standard radiographic work-up included AP and lateral views in the upright and sitting positions. The standard then EOS imaging protocols were performed in two different locations. Images were acquired with the patients in a comfortable position: for the sitting position, the knees were flexed 90°. Two operators took measurements to be able to analyse reproducibility of the morphological parameters (incidence, sacroacetabular angle, and the positional parameters (version, sacral slope, Lewinnek angle, sagittal and frontal cup inclinations, pelvifemoral angle and orientation of the prosthetic neck on the lateral standing then AP sitting position). Pelvic rotation was determined on the AP view by comparative measurement of the projected width of the iliac wings in each pelvis. Hip extension reserve was calculated on the hyperextension lateral view.
Results — Reproducibility of position was excellent for different times and locations. Twelve hip (24%) presented significant reproducible rotation in the AP view; for eight of these hips (16%), the phenomenon disappeared in the sitting position. Four hips (8%) had pelvic rotation in the sitting position on the AP view. On the AP pelvic view in the sitting position, three patients had a femoral neck in functional retroversion while the anatomic femoral anteversion was normal on the scanner. The pelvic parameters were equivalent to those already described. The reproducibility of the measures was excellent between the standard x-rays and the EOS images with the exception of measurements involving the centre of the femoral head (incidence, pelvifemoral angle). It was easier to align the femoral axis on the EOS lateral images, particularly for additional calculation of extension reserve. The Lewinnek angle could not be measured in the sitting position in 32 hips (60%) because of insufficient resolution.
Conclusion — The overall evaluation of the pelvis and the subpelvic sector provides new information concerning the respective positions of the cup and the femur in functional situations.
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Contribution of EOS 3D reconstruction for measuring lower limb parameters
Benjamin Guenoun*, Frédéric Zadegan, Florence Aim, Didier Hannouche, Rémy Nizard
* Service de chirurgie orthopédique et traumatologique, hôpital Lariboisière, 2, rue Ambroise-Paré, 75475 Paris cedex 10.
Purpose of the study — Leg length discrepancy after THA is a common complication and source of recurrent complaints from patients. To date, no reliable and reproducible technique has come forward to enable accurate quantification of all radiological parameters of the lower limb. Nevertheless, preoperative planning for hip arthroplasty requires knowledge of many limb parameters, in particularly leg length discrepancy, femoral offset, or the head-neck angle. The most widely used method is to use the 2D radiographs. The EOS system uses two digitalised 2D images taken orthogonally in a weight-bearing position to enable 3D reconstruction of the lower limb. The inter- and intraoperator reproducibility has been studied and validated. The purpose of our study was to compare the inter- and intra-operator reproducibilities of the measures taken on the standard full-length x-ray and those determined on the 3D EOS reconstructions.
Material and method — Twenty-five patients scheduled for THA were included in this study (50 lower limbs). Two independent operators determine the measures on the AP EOS view and on the 3D reconstructions obtained from two orthogonal EOS images. The following parameters were measured: femur length, tibia length, limb length, HKA, HKS, femoral offset, neck-shaft angle, head diameter, and length of the femoral neck. Each observer performed two series of measurements. Interobserver reproducibility was assessed with the intraclass correlation coefficient (CI: 95%). Student’s t test was used to compare the clinical parameters measured on the 2D and 3D images.
Results — Inter- and intraobserver reproducibility were 0.867 and 0.903 on the 2D x-rays and 0.911 and 0.940 on the 3D reconstructions. The better reproducibility of the EOS reconstruction was confirmed for all parameters tested in this study. Comparison of the 3D and 2D measurements revealed significant differences. 
Discussion — Our study demonstrated that measurements made on EOS 3D reconstructions offer better inter- and intraobserver reproducibility than those made on the standard AP view. In addition, the 3D reconstruction takes into consideration of the projection of the anatomic structures in the plane of the AP radiograph. The EOS appears to be a pertinent tool giving reliable results for the pre- and postoperative work-up for arthroplasty of the lower limb.
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Digitalized measurement of femoral bone remodeling after total hip arthroplast with a locked stem
Jacques-Marie Adam*, Jonathan Sfez, Julien Beldame, Frédéric Mouilhade, Xavier Roussignol, Fabrice Duparc, Franck Dujardin
* Service d’orthopédie, 1, rue de Germont, 76000 Rouen.
Purpose of the study — Radiographs of 24 patients who underwent surgery for total hip arthroplasty (THA) with a locked stem were reviewed at 38 months mean follow-up using a dedicated software. This software enables digital analysis of standard radiographs with semiquantitative evaluation of bone density. 
Material and method — Good quality postoperative AP views of the femur and the same view at last follow-up were selected using the same criteria. These images were digitalised then analyses with the software. Bone density was established along a horizontal line 1 cm below the lesser trochanter perpendicular to the femur shaft. Computer analysis of bone density established three categories of patients as a function of cortical density: no cortical modification (n=5 hips), modification of only one cortical (n=11) and modification of both corticals (n=8).
Results — Bone density increased, suggesting improve cortical bone stock as has been reported by most authors using the transfemoral approach and a non-cemented locked stem.
Discussion — This result confirms the data in the literature; data which, unlike our series, were established on qualitative or subjective evaluations. The method presented here has the advantage of a semi-quantitative analysis, simple use, applicable to plain x-rays, and good reproducibility since all measures are made by the software. This study demonstrated the notion of cortical quality since it was not limited to a simple measurement of width, but also bone density, closer to real intraoperative observations.
Conclusion — Use of this method enables longitudinal study to establish the kinetics of bone remodelling, compare results between surgical methods, and search for factors explaining observed variations.
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Anatomic study of extrapelvic innervation of the piriform muscle: feasibility of selective neurotomy for the treatment of piriform syndrome
Sami Mezghani*, Philippe Clavert, Jean Lecoq, Marie-Eve Isner, Renée Wolfram, Jean-Luc Kahn
*Centre de chirurgie orthopédique et de la main, 10, avenue Achille-Baumann, 67400 Illkirch-Graffenstaden.
Purpose of the study — The piriform syndrome is treated medically: functional rehabilitation and injections. If the medical treatment fails, tenotomy of the piriform muscle can be proposed. Published studies report good outcome in 66 to 87% Of patients. The purpose of this study was to examine the extrapelvic innervations of this muscle in order to assess the feasibility of neurotomy of he piriform muscle. 
Material and method — Twenty gluteal regions were dissected. We studied first the relations between the piriform muscle and the ischiatic nerve. Then the innervations branches of the piriform muscle were localized in three landmarks.
Results —We found the of the six types of relation between the ischiatic nerve and the piriform muscle described by Beaton, with frequencies comparable to reports in the literature. Innervation of the piriform muscle does not follow a standard pattern, even though the innervations generally comes from the ischiatic nerve; the nerve branches come from the superior and inferior gluteal pedicles. In addition, these nerve branches penetrate the deep aspect of the muscle in random fashion. In addition, accessibility to the deep aspect of the piriform muscle cannot be achieved easily but requires prior section of its insertion on the greater trochanter.
Discussion — In our opinion, these results suggest that isolated neurotomy of the piriform muscle is not clinically feasible; it might be possible to improve function results of isolated tenotomy by performing a neurotomy of the nerve branches visible during the tenotomy procedure. A greater benefit might be expected in forms where the ischiatic nerve crosses the piriform muscle.
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Head-neck anterior offset: an essential biomechanical factor for improving flexion after hip resurfacing
Julien Girard*, Donatien Bocquet, Henri Migaud
3018 * Service d’orthopédie D, hôpital Roger-Salengro, 2, avenue Oscar-Lambret, CHRU de Lille, 59037 Lille cedex.
Purpose of the study — Hip resurfacing (HR) is becoming popular again with the advent the the metal-on-metal bearing. This type of surgery is proposed for young, often very active, patients for whom restoration of optimal hip joint range of motion constitutes and important objective. The purpose of this work was to analyse anterior translation of the femoral component to optimise joint range of motion (particularly flexion).
Material and method —From September 2007 to May 2008, 68 hip resurfacing prostheses were implanted in 66 patients aged on average 45 years (range 19-61). All procedures were performed by the same operator using a posterorlateral approach and the same surgical technique. Anterior head-neck offset was a constant objective. The Postel-Merle-d’Aubigné and Harris scores as well as the Devane classification and the WOMAC 	and the SF-12 were noted. Joint range of motion was noted preoperatively and at last follow-up by and independent operator. Anterior head-neck offset was measured radiographically on the Dunn view using an original technique and calibrated by the Imagika software according to the known diameter of the implants.
Results — All clinical scores as well as the activity level and the subjective scores improved significantly. There were no revisions. The mean anterior head-neck offset was 4.5 mm (range 2-9). Significant correction was observed for gain in postoperative flexion and increased offset (p<0.005). The group of patients who had an anterior offset considered to be significant (>4 mm) exhibited significantly better flexion than the group of patients with a small anterior offset. 
Discussion — Hip resurfacing has a poor head-neck ratio, depending on the patient’s anatomy, which compares unfavourable with conventional hip prostheses (THA). Nevertheless, the joint range of motion after resurfacing, as observed in our study and in the literature, does not show any decline compared with THA. The greater gain in flexion is an important factor to take into consideration, especially in a young active athletic subject. Each millimetre of gain in anterior offset produces a significant increase in flexion. This offset can be improved by the surgical technique (implanting the femoral component tangentially to the posterior cortical), but also by the design of the resurfacing prosthesis (thick femoral component, increased cement sheath). After hip resurfacing, anterior offset appears to be an essential biomechanical factor for restoration of joint motion.
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Balance of rotational mobility of the hip joint after total hip arthroplasty
Philippe Tracol*, Gérard Asenscio, Jérôme Essig, Christian Nourissat
* Centre chirurgical Saint-Roch, BP 65, 84302 Cavaillon cedex.
Purpose of the study — Implanting a femoral stem with a modular neck can modify the range and the position in space of hip rotation arcs. The purpose of this work was to evaluate changes in three versions of a modular neck and to define the determining criteria for the choice of the neck to implant.
Material and method — This series included 52 primary modular THA (ABGII) with ceramic bearings implanted with the HipNav 1.3 navigation system. The range of hip rotation were measured referring to the femoral saggital plane and the anterior pelvic plane. After insertion of the cup and the final ABGII stem and after choosing the length of the modular neck and the frontal inclination, the three different versions (retroversion -7, neutral 0 and anteverion +7) were tested. The range of hip rotation was measured by dynamic testing done under navigation. At the same time, the surgeon evaluated the stability and the absence of posterior impingement.
Results — In extension, mean range of rotation was 71° (102-123). It was modified by neck version. The position of the centre of rotation in relation to the reference rotation (rotation 0) depended on the version of the modular neck. The balance of the rotational arcs was better with a retroversed (-7) neck (mean centre of rotation -9) with a neutral neck (centre -13) or an anteversed (+7) neck (centre-20). The determining factors were the version of the femoral stem and the combined (cup+stem) version. After checking the stability, the surgeon chose an anteversed neck in three cases (5.7%), a neutral neck in 25 (48%) and a retroversed neck in 24 (46.3%). The choice of the modular neck maintained the ligament balance in 71% of the hips.
Discussion — This demonstrates that the use of a prosthesis with a modular neck enables modulation of the rotational balance of the hip. This work demonstrates that work on balancing the rotational arcs of the hip in extension is a reliable operative criterion for choosing the version of the modular neck without using a navigation system.
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Fixation plus: an original fixation technique for osteochondritis dissecans in adults
François Lintz*, Christophe Pandeirada, Philippe Boisrenoult, Nicolas Pujol, Olivier Charrois, Philippe Beaufils
* 4, square Saint-Pasquier, 44000 Nantes.
Purpose of the study — Conservative surgical treatment of osteochondritis dissecans (OCD) in adults raises the problem of integration of the sequestered bone. Mechanical techniques using screw fixation are often insufficient to achieve healing. Adjunction of a biological fixation with osteochondral graft tissue for a mosaicplasty might favour integration of the fragment. The purpose of this study was to assess the short-term outcomes in an initial series using a technique called fixation plus where screw fixation is associated with mosaiplasty.
Material and methods — This was a retrospective analysis of eight adults who underwent surgery from 2003 to 2008 for stage IIB or III (Bedouelle) OCD of the medial condyle. Loss of subchondral tissue could be filled with a cancellous graft. Clinical and radiographic (Hugston) parameters were noted. At three months, the screws were removed arthroscopically. The ICRS-OCD score was noted. At six months, five patients had an arthroMRI to evaluate fragment integration, determine its signal and vitality.
Results — Mean follow-up was 17.4 months (range 3-36). The Hugston score improved from 1.6 (0-3) preoperatively to 3.4 (2-4) postoperatively and the radiological score from 2.5 (2-4) to 3.2 (3-4). The arthroscopy performed to remove the screws revealed integration of the OCD fragment. The ICRS-OCD score was I in two cases, II in five and III in one. The postoperative 	arthroMRI confirmed continuity with the cartilage at the periphery of the fragment, with no passage of contrast agent into the defect.  
Discussion — Screw fixation of OCD fragments is often followed by nonunion and thus failure. Moasaicplasty is an alternative but does not preserve quality cartilage cover (curvature, thickness, cover). The technique proposed here ensures osseous integration of he fragment, complete cartilage cover, and a smaller number of osteochondral pits. Fixation Plus associates  mechanical and biological fixation with good preliminary clinical results. Comparative longer term assessment is needed to confirm its pertinence.
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Anatomy of the medial patellofemoral ligament and implications for its surgical reconstruction
Rémi Philippot*, Julien Chouteau, Frédéric Farizon, Bernard Moyen
* 25, rue de la République, 42000 Saint-Étienne.
Purpose of the study — From a biomechanical view, the medial force stabilising the patella is assured for 50 to 60% by the medial patellofemoral ligament (MPFL). The purpose of this cadaver study was to present a precise description of the anatomic features of the MPFL concerning its femoral insertion, its relations with the oblique vastus medialis (OVM) and its relation with the medial collateral ligament (MCL) in order to optimise surgical reconstruction. 
Material and methods — This cadaver study was performed on 23 knees from fresh cadavers. All measures were made knee flexed 30° by the same operator. Insertions of the OVM on the MPFL, when present, were identified. The length of the zone of reflexion was recorded. For these measurements, a orthonormal landmark centred on the femoral insertion of the MPFL was established. This landmark was used to position the medial epicondyle and the adductor tubercle for each knee.
Results — The MPFL was found in all 23 knees (100%); the length of the MPFL was 57.7±5.8 mm; its femoral insertion measured 12.2±2.6 mm (8-136); its patellar insertion measured 24.4±4.8 mm. A junction between the OVM and the MPFL was found for all 23 knees (100%). This zone appeared to be a veritable reflexion zone with the OVM fibres arching over the MPFL fibres for a length of 25.7±6 mm.
Discussion —Our study confirms the constant presence of the MPFL, observed in 100% of the knees studied. During the reconstruction of the MPFL, the key point is the position of the femoral insertion of the ligament, in order to restore the native femoral insertion of the MPFL surgically and thus attempt to recreate perfect isometry of the graft. The graft must be positions 10 mm posteriorly to the medial epicondyle and 10 mm distally to the adductor tubercle. In our cadaver the MPFL, the main medial stabilising force of the patella was a constant finding, always located in the second thickness of the medial plane of the knee.
Conclusion — We detailed the native femoral insertion of the MPFL and described its relations with the medial femoral epicondyle and the adductor tubercle using an orthonormal landmark. Long-term function of the graft depends on proper positioning.
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Fluoroscopic evaluation of knee kinematics after total knee arthroplasty with a fixed or mobile plateau
Philippe Hernigou*, Olivier Manicom, Alexandre Poignard, Redouane Jalil, Georges Laval, Patrick Dohn, Razi Ouanes, Julien Amzalla
* Hôpital Henri-Mondor, 51, avenue du Maréchal-de-Lattre-de-Tassigny, 94000 Créteil.
Purpose of the study — In vivo kinematics of the knee joint (anteroposterior translation or rollback, axial rotation, elevation of the femoral condyle, range of motion) was determined for the knees of 30 subjects with a total knee prosthesis with a fixed or mobile plateau and also for the normal knees.
Material and methods — Videofluoroscopic images were recorded during gait and maximal flexion. An automatic 3D adaptation-modelling process was then applied to the fluoroscopic images to determine knee kinematics. 
Results — For the normal knee, a certain degree of femoral rollback was noted for the lateral compartment (4.2 mm on average) while minimal translation was observed medially. The femoral rollback increased laterally during maximal flexion (14.4 mm on average) while the medial translation was minimal (1.5 mm on average). Thus, the average movement, which was not observed for all normal knees tested, was a pivot movement centred medially. The variability observed during maximal flexion was wide for all knee prostheses with a fixed or mobile plateau which do not have a stabilising system substituting for the absent posterior cruciate. During flexion, the normal knees exhibited mean 10° external rotation of the over the tibia. All of the rotational knee prostheses presented external rotation (mean 5°, ragne 0-10°). Inversely, the posterostabilised prostheses exhibited medial rotation of the femur over the tibia (mean 5°, range 0-10°), i.e. paradoxical movement.
Discussion — Unlike the normal knee where femoral rollback occurs during maximal flexion, paradoxical anterior translation of the femorotibial point of contact after arthroplasty, in particular in subjects with a fixed plateau prosthesis. For prostheses substituting for the posterior cruciate, femoral rollback involving the lateral condyle occurs regularly with minimal variability in the femorotibial contact point due to the regular engagement of the cam and cam follower mechanism during maximal flexion.
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Cedior total knee prosthesis : 10-year outcome
Stéphane Boisgard*, Stéphane Descamps, Nicolas Miazzolo, Benjamin Bouillet, Jean-Paul Levai
* Service de chirurgie orthopédique, CHU de Clermont-Ferrand, BP 69, 63003 Clermont-Ferrand cedex 01.
Purpose of the study —The purpose of this retrospective study was to present the outcomes observed with the Cedior total knee arthroplasty (TKA), and in particular an embedded patellar implant fixed without cement and cemented titanium backed base plate with a press fit stem. 
Material and methods — From January 1993 to December 1996, 155 TKA were implanted in 143 patients for degenerative disease of the knee joint. At last follow-up, 55 patients had died, 28 were lost to follow-up 14 were contacted by phone, and 46 were reviewed clinically. Mean age was 62 years (62-80), BMI: 29.9 (22.6-38.2). Mean follow-up was 12 years (10-13). Posterior stabilised implants were used for 33% of the knees and the posterior cruciate was preserved in 67%. For all knees, the thickness of the polyethylene was >6mm. Outcome was assessed clinically with the IKS, WOMAC, and Charnley scores and radiographically on the basis f lucent lines, osteolysis, and residual misalignment as measured on the standard films and goniometry. Survival was determined with the Greenwood method.
Results —Two patients (2 posterior stabilised TKA) with residual varus > 6 (>15 preoperatively) were revised for loosening. At last follow-up, the postoperative IKS was 164, the WOMAC 28. Two patients were dissatisfied. Radiographically residual alignment was less than 3 in 56%, 3 to 6 in 41% and >6 in 3%. For the femur, there were two lucent lines in a single zone. For the tibia, six lines in zone 7, none around the stem. For the patella, two implants presented significant asymptomatic osteolysis and there were two spontaneous (5 and 8 years) and asymptomatic fractures. Survival was 98.1±4.6% for revision and 96.2±6.9% for aseptic loosening.
Discussion — Our results are comparable with 10-year outcomes published in the literature where the survival has ranged from 92% to 99%. The titanium back cemented under the bas without cementing the sanded stem provides satisfactory results. The two loosening occurred for a residual varus > 6. The embedded, non-cemented patellar implant gave satisfactory results but the two cases of osteolysis led us to propose cementing.
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Posterior stabilised total knee arthroplasty for rheumatoid arthritis : outcome at more than five years
Philippe Duchemin*, Arnaud Largey, Wayan Hebrard, Fanny Alkar, Sébastien Trincat, François Canovas
* 371, avenue du Doyen-Gaston-Giraud, hôpital Lapeyronie, 34000 Montpellier.
Purpose of the study —We analysed the clinical and radiographic outcomes of 113 cemented total knee arthroplasties (TKA) with resurfaced patella implanted in 83 patients with rheumatoid arthritis who were reviewed 1 to 12 years after implantation. Mean follow-up was 5.86 years. All implants were posterior stabilised (HLS) implanted by one operator using the same procedure.
Material and methods — One hundred seventy-two rheumatic arthritis patients underwent TKA from 1996 to 2007. At last follow-up, 68 could not be contacted, 11 had died, 9 declined review. The review was conducted in 2008 for 83 patients, 113 TKA. Female gender predominated (86.4%) and 29 patients (32.6%) had two TKA. Mean age at revision was 67.6 years.
Results — Seventy patients (84.4%) were satisfied or very satisfied with their prosthesis. The knee score (IKS) improved from 31.58 (0-63) preoperatively to 86.21 (59-99) postoperatively; the function score (IKS) improved from 31.7 (0-100) preoperatively to 77.12 (0-100) postoperatively. The improvement was significant for both scores. Men preoperative flexion was 97 (35-125) versus 112.1 (30-130) postoperatively. Ten knees presented anterior pain at revision (8.8%). The postoperative femorotibial mechanical angle was 180.72 (173-192). The mean femoral mechanical angle was 91.3 (78-99); the mean tibial mechanical angle was 89.4 (52-110). Men postoperative patellar height was 0.79 (0.24-2) measured with the Blackburn index. The patella was centred for 87.6% (99 knees) and subluxated laterally for 12.1% (14 knees). There were no loosening. Two arthroplasties had to be revised surgically (1.8%): one for infection (two-phase replacement with a hinged prosthesis) and one for patellar fracture treat by osteosynthesis. Two patients developed a postoperative phlebitis (2.4%).
Discussion — This study demonstrates the good mid-term outcomes achieved with a cemented posterior stabilised TKA in patients with rheumatoid arthritis. These results are nevertheless slightly less satisfactory than with TKA implanted for degenerative disease: this might be explained generally by disease-related impact on the functional result. Prosthetic surgery of the knee remains the treatment of choice for advanced arthritic degeneration.
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Results of  total knee arthroplasty after tibial wedge osteotomy: 20 cases
Mohamed Bouabdellah*, M. Bachir Karray, Walid Akrout, Abdelaziz Zarrouk, Ramzi Bouzidi, Khelil Ezzaouia, Mondher Kooli, Mongi Zlitni 
* Service orthopédie, hôpital Charles-Nicolle, boulevard 9-Avril, 1006 Tunis, Tunisia
Purpose of the study — In young adults, tibial wedge osteotomy performed for the best indications provides good results for about ten years. As these patients get older, knee arthroplasty may be necessary. The purpose of this work was to report operative difficulties and outcome after total knee arthroplasty performed in patients who had had a tibial osteotomy.
Material and methods — We reviewed 20 revision procedures where a posterior stabilised gliding total knee arthroplasty (TKA) was implanted after tibial osteotomy (closed wedge in general). There were 17 patients, mean age 71 years, sex-ratio 0.13; 82% of patients had cardiovascular histories and obesity was noted in 60%. The mean duration of the tibial osteotomy was 7 years. The mean IKS score was 31 and the mean function score 34. The patellofemoral joint presented signs of degeneration in all cases; the patella was low in 12 knees. Mean misalignment was 2 with > 10 varum in one knee and greater than 10 valgum in another. The anteromedial approach was used for 17 knees and the anterolateral approach for the other three. Osteotomy material was removed during the same procedure in five cases.
Results — There was one iatrogenic fracture of the tibial plateau with skin injury. At mean follow-up of 4 years (3-11 years), the mean IKS was 61 points and the mean function score 38. There was one aseptic loosening of the tibial plateau and one lat infection; there were 8 asymptomatic patellar subluxations and 14 low patellae.
Discussion — Tibial osteotomy with a closed lateral wedge for correction of major misalignment poses a difficult problem for subsequent prosthesis implantation. Difficulties include removal of the osteotomy material, the approach, ligament balance, and choice of the implant. Patellar complications can be avoiding by careful alignment of the height of the joint line and proper centring of the extensor system. The discordance between the function and joint score can be explained by the bilateral degenerative disease, by the cardiovascular history, and by the obesity noted in this series.
Conclusion — Tibial wedge osteotomy should be planned with the notion of possible future implantation of a total knee arthroplasty.
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Revision total knee arthroplasty and navigation : a comparative study
Jean-Yves Jenny*, Matthieu Ehlinger, François Bonnomet, Jean-Henri Jaeger, Jean-François Kempf
* CCOM, 10, avenue Baumann, 67400 Illkirch.
Purpose of the study —Revision total knee arthroplasty (rTKA) is becoming a routine procedure. The technical problems are greater than with a first-intention implantation because of the potential malposition of the initial implants, loss of bone stock, and prior ligament injury. It could be hypothesised that as for implantation of a primary TKA, navigation might improve the quality of the implantation.
Material and methods — We used the Orthopilot™ (Aesculap, RFA) navigation system for first-intention TKA. The standard software was used for revisions. The acquisition of the anatomic and kinematic data was performed while the initial implants in situ. The implants were then removed. Any bone recuts required were done under navigation control. The size of the implants and their thickness were determined after digital simulation of residual laxity; ligament balance was adapted from this data. The system does not allow navigation for centromedullary stem extensions nor for filling potential bone defects. Sixty patients underwent the procedure. There was a comparative series of 30 patients who underwent manual conventional revision using an instrumentation guided by the centromedullary femoral and tibial stems. The quality of the implantation was determined by measuring the alignment of the limb and the orientation of the implants on the postoperative x-rays. Outcome was analysed with Student’s t test and the chi-square test with p<0.05 taken as significant.
Results — There was a significant improvement in quality of the implantation for all radiographic criteria in the navigation group. Limb alignment was restored in 88% of the navigated cases and 73% of the conventional cases. Similar differences were observed for femoral and tibial implant position on the lateral and AP views.
Discussion — The objectives set for implant orientation and ligament balance can be met with the navigation system for the majority of knees, with a rate similar to that achieved with primary implantation. The navigation system is an appreciable aid for these often difficult procedures where visual information can be misleading.
Conclusion — The navigation system used here facilitated revision TKA.
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Clinical and radiographic assessment of restrained revision total knee arthroplasty with long centromedullary press-fit stem
Patrice Manopoulos*, Éric Havet, Patrice Mertl, Pacome Parizon, Jean-François Lardanchet, Michel De Lestang
* 85, chemin de Sainte-Croix, 13100 Marseille.
Purpose of the study — Restrained implants with intrinsic stability guaranteed by a large central stem have been developed for revision knee arthroplasty, irrespective of the underlying cause. Successful restraint implies excellent fixation of the prosthetic implants which can be obtained using press-fit centromedullary stems. The purpose of this work was to assess the long-term results of this mode of fixation in this indication and to search for clinical correlations with potential radiological images around the stems.
 Material and methods — We report 46 cases of Sigma®PFC TC3 revision total knee prostheses reviewed retrospectively at two years with a mean follow-up of eight years. Mean age at surgery was 68 years. Revision was indicated for aseptic loosening (n=24) and septic loosening (n=22). The knee society criteria were used for the clinical evaluation. Radiographic measurements were made semiautomatically with the Imagika® software.
Results — The mean clinical score improved from 42 points preoperatively to 84.7 at two years and 83.7 at last follow-up. Outcome was excellent (n=30), good (n=7), fair (n=1) and poor (n=1). The mean function score improved from 34.3 preoperatively to 69.1 at two years and 64.2 at last follow-up. Radiographic alignment was correct in all cases. The press-fit effect was observed for 63% of the femoral implants and 76% for the tibial implants. Around the stems, 57% of the implants exhibited condensation lines and 23% lucent lines measuring less than 2 mm. There was no relation between radiological findings and the clinical or functional scores. There were two failures, one for frontal instability at six years and the other for aseptic loosening at eight years. Excepting these two cases, there was one case of femoral implant migration with no clinical expression. For all other patients, the radiographic image remained unchanged between the two year check-up and the final follow-up. 
Discussion — Thee presence of lucent lines or condensation lines is well known for this type of implant with long centromedullary stems. Nevertheless, this is the first clinical series evaluating the clinical impact of these radiographic images. In our opinion, these images are related to the relative mobility of these implants which should be checked regularly, although no long-term clinical expression occurs. For us, this type of implant enables good function and long-term stability.
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Revision of total knee arthroplasty for isolated implant malrotation
Jean-Michel Laffosse*, Martin Lavigne, Julien Girard, Pascal-André Vendittoli
* Service de chirurgie orthopédique, hôpital Maisonneuve-Rosemont, 5415, boulevard de l’Assomption, H1T 2M4 Montréal, Canada.
Purpose of the study — Despite a survival rate to the order of 90-95% at ten years, implant malposition and particularly malrotation can cause an underestimation of failure after total knee arthroplasty (TKA). We report our experience with revision TKA for isolated malrotation.
Material and methods — Twelve patients underwent revision for isolated maltrotation of an implant. This series of three men and nine women, mean age 66 years, range 47-74 years at primary surgery, were reviewed retrospectively. During the follow-up, all patients complained of early onset anterior knee pain, which was generally noted severe, associated with moderate patellar instability in four cases, noted severe in 7 others and extreme in one (permanent patellar dislocation). Half of the patients also exhibited hyperlaxity was invalidating instability. Range of motion was generally preserved (2/5/100). In all cases, the rotational problems were confirmed on the computed tomography which revealed predominant tibial malrotation, measured at 23 mean internal rotation and a cumulative malrotation (femur+tibia) of 22 internal rotation.
Results — All patients except two required revision of both femoral and tibial implants. In one case, the tibial piece was alone changed and in another, isolated translation of the anterior tibial tuberosity was performed. For eight of eleven cases, the revision implants had a stem and femoral inserts were used to control the bone stock loss induced by the corrective cuts in six cases and requiring more or less extensive ligament balance procedures in six. At mean follow-up (30 months, range 12-60), there was a very significant improvement in the functional results; only one patients with a history of patellectomy complained of persistent anterior pain. None of the patients complained of patellar instability.
Discussion — Excessive cumulative internal rotation of the implants induces increased stress on the patella, causing early anterior pain, then subluxation and finally dislocation beyond -15 to -20° internal rotation. These position errors are concentrated on the tibia were care must be taken to respect the anatomic landmarks (bicondylar axis, anterior tibial tuberosity) to avoid early failure. In the event of major rotational disorders, revision may be required with procedures to correct the ligament balance.
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Postoperative femoral fractures over navigation pin tracts : a complication of navigated knee surgery
Julien Beldame*, Philippe Boisrenoult, Philippe Beaufils
* Service d’orthopédie, hôpital André-Mignot, 177, rue de Versailles, 78150 Le Chesnay.
Purpose of the study —Navigated surgery for implantation of knee prostheses has demonstrated pertinence in terms of quality and regularity of the implantation. This technique requires insertion of rigid position captors in the bone during the operation. We report a series of five femoral fractures which occurred on the pin tracts in a consecutive series of 385 patients and analyse the causes and means of prevention.
Material and methods —This was a retrospective clinical and radiographic analysis of five patients among our consecutive series of 385 patients, who suffered fractures on navigation pin tracts.
Results — There were five femoral fractures, in four women and one man, mean age 73.2 years (65-79). The mean body mass index was 32.56 (24.15-39.45). The rate of this complication was 1.3%. The fractures occurred on average 12.6 weeks (range 7-21) after implantation of the prosthesis.  The fractures were always preceded by thigh pain and occurred in a context of minor or indirect trauma. The fracture lines always started from a pin tract orifice. In four of five cases, the pins had been inserted in a diaphyseal zone and at least one was in a transcortical position. The five fractures healed with no functional sequel at last follow-up after osteosynthesis with a nail or plate and no complementary bone graft.
Discussion — The incidence of these fractures on navigation pin tracts is estimated at 1.3%. Surgeons must be aware of this complication and describe the risk to patients. These fractures occur late after the implantation, in obese patients, after an episode of thigh pain. Treatment requires stable osteosynthesis but does not compromise the knee prosthesis. These fractures are favoured by low and transcortical diaphyseal position of navigation pins. Prevention requires implantation of bicortical metaphyseal navigation pins. The development of pain in the thigh late after a knee prosthesis implantation, in a favouring context (obese patient, low diaphyseal pin orifice, transcortical tract) should suggest possible fracture requiring complete rest.
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Restoration of patellar bone stock during prosthetic knee surgery
Bruno Tillie*, Régis Thomas, Franc¸ois Quandalle, Jean-Marc Leblanc, François Bocquet
* Clinique Bon-Secours, 2, rue A.-Forgeois, 62000 Arras.
Purpose of the study — Insufficient patellar bone can raise problems for revision total knee arthroplasty and for certain cases of lateral patellofemoral degeneration. Several options are proposed: non-resurfacing, resurfacing on an asymmetrical bone cut, patellar thinning possibly leading to fracture, or patellar bone graft to obtain a regular thick bone.
Material and methods —We report a series of 26 patellar reconstructions among 19 primary osteoarthritis cases with lateral patellofemoral degeneration and five revisions. The patellar reconstruction involved the entire patellar surface in five cases and the lateral facet in 19. For only two cases, a bank graft was used. For the others, the graft was shaped from the tibial resection. Stabilisation used screw fixation in only one case. For the others, two cemented patellar anchor buttons were used to stabilise the graft. All patients were reviewed clinically and radiographically at minimum 12 months. Mean follow-up was 54 months (12-95).
Results — Patellar thickness measured during surgery was improved from 18.1 mm (10-25) to 24.5 mm (21-31). The DMS and function scores improved respectively: 45.5 and 40.7 preoperatively and 89.1 and 72.8 at last follow-up. Seven patients were noted C in the Charnley classification at last follow-up and five used one or two crutches for walking. Twelve patients used the hand rail when climbing stairs and seven needed to use their hands to get up from a chair. All grafts except the allograft fused and all patellar buttons remained stable. There was one lucency at last follow-up. Among the 13 patella exhibited a shift preoperatively, only one remained at last follow-up. There were no subluxations at last follow-up (15 preoperatively).
Discussion — This work shows the pertinence of patellar bone grafts to restore bone stock and avoid complications related to resurfacing asymmetry: pain and patellar shift. Fixation by osteosynthesis does not appear to be necessary. Autographs can be used without risk. Allografts still have to prove their efficacy in this indication.
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Postoperative analgesia protocol for total knee arthroplasty allowing early mobilisation: intermittent ropivacaine via an intra-articular catheter
Frédéric Picard*, David McDonald, Angela Deakin, Nick Scott, Andrew Kinninmonth, Nadine Willcox
* Golden Jubilee National Hospital, Beadmore Street G81 4HX Glasgow.
Purpose of the study — Recent data in the literature regarding intra-articular deliver of analgesics during the postoperative period have been encouraging. Patients benefit from optimal analgesia and earlier mobilisation, shortening rehabilitation time and hospital stay and limiting complications. In light of these encouraging results, our institution developed a programme designed to address all postoperative situations associated with implantation of a total knee arthroplasty (TKA). 
Material and methods — The programme combines preoperative counselling and a postoperative programme for multimodal anaesthesia in addition to intra-articular analgesia for 24 hours and early mobilisation. We present here the results of this technique in patients undergoing first-intention TKA. We analysed information collected prospectively in all patients who had TKA from January to June 2008: 319 patients in six months. The operation was performed under peridural anaesthesia supplemented by intra-articular ropivacaine delivered by a catheter for 24 hours. Patients were mobilised, or verticalised, the day of surgery according to individual capacities. Data collected included: pain scores, date of the end of physical therapy, and data reviewed at six weeks.
Results — A cohort of 305 patients was analysed; 36% of patients were mobilised the day of the operation and 93% on day 2. The rate of urinary catheters was 12% and administration of intravenous fluids 10%. Physical therapists determined that 58% of patients could be discharged on 3 after surgery and 85% on day 5. Eighty-percent of patients were free of nausea or vomiting and had well controlled pain. Regarding function, mean range of motion was 85° at discharge with 31% of patients requiring physical therapy. At six weeks, mean range of motion was 95° and only 5% of patients had lost amplitude (reduction >10° of range of motion) compared to discharge values. Mean scores on the Oxford questionnaire improved from 43 preoperatively to 26 six weeks postoperatively.
Discussion — This multidisciplinary approach guarantees excellent postoperative analgesia with early mobilisation and provides satisfactory results at six weeks. To this can be added the benefit of a lower rate of urinary catheters, administration of intravenous fluids, and physical therapy.

106
Feasibility of endoscopic exploration of the cervicobrachial outlet
Patrick Sportouch*, Pierre Étienne Benko, Alain-Charles Masquelet, Alain Yelnik, Pierre Sylvain Marcheix, Patricia Thoreux 
* Hôpital Fernand-Widal, 200, rue du Faubourg-Saint-Denis, 75010 Paris. 
Purpose of the study — The cervicobrachial outlet syndrome is an anatomic and clinical entity related to intermittent or permanent compression of the brachial plexus trunks, and/or the subclavian artery and vein as they pass through six successive spaces in the thoracic cervicobrachial outlet, including the intercostoscalenic space. The purpose of this work was to evaluate the feasibility of endoscopic exploration of the infra-clavicular portion of the outlet and the options for therapeutic interscalenic release.
Material and methods — Cadaver study of 12 shoulders: 3 male, 3 female. i) dissection of the supra and infra-clavicular region (n=3) to identify zones of potential impingement and determine the structures constituting the outlet ; ii) dissections (n=2) centred on the different zones considered as potential endoscopic portals ; iii) endoscopies (n=2) via a supra-lateral clavicular approach followed by dissection; iv) endoscopies (n=2) via a supra-lateral clavicular approach followed by dissection with insertion of landmarks then a new endoscopy; v) Endoscopies (n=3) via a supra-lateral clavicular approach to achieve intercalenic release followed by control dissection.
Results —The medial and lateral clavicular approaches identified two zones of less risk considering the proximity of the neck vessels and the phrenic and suprascapular nerves. A first, it was difficult to localize the brachial plexus endoscopically. This was achieved after dissection and insertion of landmarks. Five endoscopic procedures had to be performed to localize the plexus and starte the interscalenic release. Minute identification of the entry points for the trocars, as a perfect orientation of the instruments was necessary to achieve the procedure. The control dissections did not identify any vessel or nerve injury.
Discussion — Few data in the literature examine the question of endoscopic interscalenic release. Unlike Krishnan and Pinzer, we found that endoscopic exploration of the outlet at possible, but difficult, procedure. Use of an arthropump remains to be evaluated because of the distension and impregnation of the tissues. Insufflations with CO2 might be an alternative.
Conclusion — To our knowledge, a supra-clavicular approach for endoscopic exploration of the brachial plexus has not been described. Exploration of the outlet via this approach might be a less invasive procedure than conventional surgery. Complementary research is necessary to evaluate the morbidity of the different techniques.
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Impact of post-trauma shoulder instability on muscles
Jacqueline Jan*, Tewfik Benkalfate, Pierre Rochecongar
* Clinique La Sagesse, place Saint-Guénolé, 35043 Rennes.
Purpose of the study —A systematic isokinetic assessment of both shoulders was performed in 103 men with shoulder instability subsequent to several anterior or anteroinferior trauma-induced dislocations. The assessment was part of the preoperative workup which included a clinical examination and an imaging protocol (standard x-rays + tomographies as needed). The purpose of the present study was to evaluate the force of the rotator muscles of the injured shoulder and to compare the findings with those obtained for the healthy shoulder. The objective was to determine the impact of instability on muscle balance in the injured shoulder.
Material and methods — This study concerned 103 men, mean age 24.8 years. The injured shoulder was dominant for 65 and non-dominant for 38. Time from the first episode of instability and the test was at least 2 months. One operator performed all tests using a unique dynamometer: Cybex Norm operating in concentric mode at 60 to 180/s.
Results — Overall, the results for 103 subjects at 60/s did not reveal any difference between the injured and the healthy side for internal rotators. There was a 2% deficit for the external rotators. At 180/s, the deficit was 5% for the internal rotators and 3% for the external rotators. For the injured dominant shoulders (n=65 subjects): at 60/s, there was no deficit; at 180/s, the deficit was 2% for internal rotators and 1% for internal rotators. For the injured non-dominant shoulders (n=38 subjects: the deficit was less than 10% compared with the healthy side for both 60/s and 180/s.
Conclusion — No significant deficit in internal or external rotation power was observed in the injured shoulder. Inclusion of an isokinetic test as a systematic part of the preoperative work-up for post-trauma instability in male subjects would not be warranted. The present findings can be used as control data for research involving non-trauma-induced uni- or multidirectional shoulder instability.
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Arthroscopic remplissage of Hill-Sachs defects: an arthroCT study of capsule and tendon healing within the bony defect
Pablo Vargas*, Miguel Pinedo, Matthias Zumstein, Jason Old, Pascal Boileau
* Service de chirurgie orthopédique et traumatologie du sport, hôpital de l’Archet 2, université de Nice Sophia-Antipolis, 151, route de Saint-Antoine-de-Ginestière, 06200 Nice.
Purpose of the study — Posterior fracture-impaction of the humeral head (Hill-Sachs defect or Malgainge notch) is a well-known factor of failure for arthroscopic shoulder stabilisation procedures. Recently, Wolf proposed arthroscopic posterior capsulodesis and tenodesis of the infraspinatus, or what we call in French Hill-Sachs Remplissage (filling). We hypothesised that capsule and tendon healing within the bony defect could explain the efficacy of this arthroscopic technique.
Material and methods — Prospective clinical study of a continuous series. Inclusion criteria: (1) recurrent anterior instability (dislocation or subluxation); (2) isolated "engaged" humeral defect; (3) Bankart arthroscopy and Hill-Sachs remplissage; (4) arthroCT or MRI at least 6 months after surgery. Exclusion criteria: (1) associated bone loss in the glenoid; (2) associated rotator cuff tear. Twenty shoulders (20 patients) met the inclusion and exclusion criteria and underwent Hill-Sachs remplissage. Four orthopaedic surgeons evaluated independently the soft tissue healing in the humeral defect. Mann-Whitney analysis was used to search for a link between rate of healing and clinical outcome.
Results — Filling of the humeral defect reached 75 to 100% in 16 patients (80%°; it was 50-75% in 4 patients. Healing was never noted less than 50%. The short-term clinical outcome (mean follow-up 11.4 months, range 6-32) showed an excellent results as assessed by the Constant score (mean 92±8.9 points) and the Walch-Duplay score (91 points). The subjective shoulder value (SSV) was 50% preoperatively and 89% at last follow-up. There were no cases of recurrent instability. This study was unable to establish a relationship between minor healing and less favourable clinical outcome.
Discussion — This study confirmed our hypothesis that arthroscopic Hill-Sachs remplissage provides a high rate of significant healing in a majority of patients. Capsule and tendon healing in the humeral defect yields significant shoulder stability via at least two mechanisms: (1) prevention of defect engagement on the anterior border of the glenoid and (2) posterior force via improved muscle and tendon balance in the horizontal plane. Further mid- and long-term results will be needed to establish a confirmed correlation between healing and clinical outcome.

109
Arthroscopic Bankart block: feasibility and reproducibility
Pascal Boileau*, Numa Mercier, Yannick Roussanne, Jason Old, Grégory Moineau, Matthias Zumstein 
* Service de chirurgie orthopédique et traumatologie du sport, hôpital de l’Archet 2, université de Nice Sophia-Antipolis, 151, route de Saint-Antoine-de-Ginestière, 06200 Nice. Purpose of the study —The purpose of this study was to determine the feasibility and reproducibility of a new arthroscopic procedure combining a Bristow-Latarjet lock with Bankart reinsertion of the lambrum.
Material and methods — Forty-seven consecutive patients with significant bone defects in the glenoid and a deficient capsule were treated arthroscopically: arthroscopic Bankart had failed in six. The procedure was performed exclusively arthroscopically using a special instrumentation: after its osteotomy and identification of the axiallary nerve, the coracoids was passed through the subcapular muscle with its tendon; the block was fixed on the scapular neck after 90° lateral rotation so as to prolong the natural concavity of the glenoid. Anchors and sutures were then used to refix the capsule and the labrum onto the glenoid border, leaving the block in an extra-articular position. Follow-up included a physical examination and standard x-rays at 45, 90 and 180 days; 31 patients had a postoperative scan. Three independent operators read the images.
Results — The procedure was completed arthroscopically in 41 of 47 patients (8%); conversion to a deltopectoral approach was required for six patients (12%). The axillary nerve was successfully identified in all shoulders. The block had a subequatorial position in 98% (46/47 shoulders) and equatorial in one. The block was tangent to the surface of the glenoid in 92% (43/47), lateral in one (2%) and too medial (>5mm) in three (6%). One patient presented an early fracture of the block and five patients exhibited block migration; there was a partial lysis of the block in two patients. The final rate of nonunion of the block was 13% (6/47). Fractures, migrations and nonunions were related to technical errors: screws too short (unicortical) and/or poorly centred in the block.
Conclusion — Our results show that arthroscopic transfer of the coracoids to the scapular neck is a safe and successful operation. The rate of correctly positioned healed blocks was equivalent or superior to conventional techniques. The complications observed show that the arthroscopic block technique is difficult with a long learning curve.
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Clinical and arthroscan results of arthroscopic Bankart procedures: a prospective series of 32 patients
Rémi Charvet*, Blaise Michel, Thierry George, Frédéric Éloy, Alain Blum, Henry Coudane
* Service ATOL, CHU de Nancy, 29, avenue du Maréchal-de-Lattre-de-Tassigny, 54000 Nancy.
Purpose of the study — The purpose of the study was to present the clinical and arthroscan results obtained in a prospective series of 32 patients who underwent Bankart arthroscopy. We wanted to identify concrete applications.
Material and methods — These 32 patients presented unidirectional anterior shoulder instability with a history of true dislocation. Unstable painful shoulders, multidirectional dislocations, and HAGL injuries were excluded as well as rotator cuff tears. An arthroscopic treatment was used in all cases, followed by the same rehabilitation protocol. All patients were reviewed at six months. External rotation (RE1 and RE2) and Gagey hyperabduction were noted as well as the Walch-Duplay, Rowe, and ISIS scores. Plain x-rays and an arthroscan were obtained preoperatively and postoperatively. Attention was focused on passage bone lesions, healing, and changes in volume of the inferior recessus after surgery.
Results — Mean follow-up was 17.1 months (range 6.5-31.3), mean age 26.3 years (range 17-46), sex-ration predominantly male: 4.3/1. Hyperlaxity was noted for 53.1% of the shoulders. The overall subjective result was unchanged since the conclusions at the 1993 SFA while the overall objective result improved. There was a significantly favourable absence of preoperative passage bone lesions. The negation of the Gagey sign and the decrease in external rotation were signs of restoration of effective capsule tension (p<0.05) which was ofen associated with a decline in the volume of the inferior recessus, although the difference has not yet reached the level of significance.
Discussion — The very favourable results in cases free of preoperative bone lesions are in favour of early surgery, perhaps after a first dislocation. Negation of the Gagey sign and decreased external rotation are two simple reproducible postoperative signs useful for assessing the efficacy of anterior and inferior capsule tension; complementary imaging may not be necessary. Evaluation of the volume of the inferior recessus needs to be continued using a precise reproducible protocol taking into account for the rotation of the upper limb and the quantity of contrast product injected into the joint.
Conclusion — This study demonstrated results comparable with publications in the literature allowing a direct clinical application for postoperative assessment. Inclusion of new cases should confirm the pertinence of arthroscan measurement of the volume of the inferior recessus.
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Surgical treatment of anterior instability in rugby players: clinical and radiological results of the Latarjet-Patte procedure with minimum five years follow-up
Lionel Neyton*, Bérangère Dawidziak, Enrico Visona, Jean-Philippe Hager, Yann Fournier, Gilles Walch 
* Unité épaule, centre orthopédique Santy, 24, avenue Paul-Santy, 69008 Lyon. 
Purpose of the study — The purpose of this study was to report the clinical and radiographic outcomes a minimum five years after Latarjet-Patte treatment for recurrent traumatic anterior instability of the shoulder in rugby players. It was hypothesised that the Latarjet-Patte procedure fulfils the needs for shoulder stability in rugby players with anterior instability.
Material and methods — Thirty-four players (37 shoulders) were included. Mean age was 23.4 years (17-33). A bone lesion of the glenoid was noted in 73% of the shoulders, a humeral defect in 68%.
Results — Mean follow-up was 144 months (range 68-237). There was no recurrence (dislocation or subluxation). Apprehension persisted in five patients (14%). Sixty-five percent of the patients resumed playing rugby. Only one patient interrupted his sports activities because of the operated shoulder. The Walch-Duplay and Rowe scores were 86 and 93 points on average. The satisfaction rate was 94%. The block healed in 89% of shoulders (3 fractures, 1 nonunion). Twenty-six shoulders (70%) were free of degenerative disease, 11 shoulders (30%) presented stage 1 lesions.
Discussion — In rugby players, anterior instability exhibits characteristic bone lesions of the humerus and glenoid which can be identified as risk factors for recurrent instability. The Latarjet-Patte procedure provides a stable shoulder allowing resumption of rugby player for most patients with no long-term degradation of the shoulder joint. These results are in favour of our strategy to propose the coracoids block systematically for recurrent anterior instability in rugby players.
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Failure of arthroscopic treatment of anterior instability: patient outcome, results of revision for a coracoid block
Charles Dézaly*, Franc¸ois Sirveaux, Olivier Roche, Frank Wein-Remy, Nicolas Paris, Daniel Molé 
* Clinique de traumatologie et d’orthopédie, 49, rue Hermite, 54000 Nancy. 
Purpose of the study —Several series have been reported on arthroscopic treatment of anterior instability. Few authors have focused on patient outcome after recurrent instability following arthroscopic stabilisation. Did these patients undergo revision surgery? What proportion? What were the results of secondary surgical coracoids block?
Material and methods — This was a retrospective analysis of 53 failures after arthroscopic stabilisation collected among a cohort of 182 patients who underwent surgery in our institution between 1988 and 2006. At last follow-up, shoulder function was noted using the Walch-Duplay score. The degree of joint degenerative disease was noted on the radiographs using the Samilson classification.
Results — Mean time to recurrence after arthroscopic stabilisation was 21 months (range 3-114). Patients were reviewed at mean 68 months. Twenty-four patients (45%° had not had revision surgery: 17 (32%) had declined a new operation and 7 (13%) had a unique episode of instability. Twenty-nine patients (55%) had revision surgery: 27 underwent an open procedure in our institution for a coracoids block. The revision was performed in another institution for two patients who were excluded from the analysis. Mean time between the two operations was 29 months. At last follow-up, 89% of the reoperated patients were satisfied. The mean Walch-Duplay score was 83.6/100 (activity=18.5; stability=15.9; pain=23.9; mobility=24.2). The Duplay score was 100 for 48% of the reoperated patients; 41% had persistent apprehension. Three patients (11%) developed recurrent dislocation at a mean 23 months (19-29). Among the 53 patients included in the study, 26% had moderate osteoarthritic lesions (Samilson 1 or 2). The reoperated patients were free of such lesions. Hyperlaxity, age, and sport practiced did not have any impact on surgical revision.
Discussion — In this overall series of 53 patients, 20 (37%) retained an unstable shoulder. Among them, 17 had declined new surgery. Eleven percent of the reoperated patients developed subsequent recurrence. This rate is higher than after first-intention blocks. Published series of arthroscopic revisions reported a higher recurrence rate (Kim, Arthroscopy 2002 : 21 % recurrence; Neri, JSES 2007 : 27 % recurrence).
Conclusion — The Latarjet block is the treatment of choice after failure of arthroscopic stabilisation, despite a high recurrence rate.
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Long-term outcome of Patte's open triple lock procedure for anterior shoulder instability 
Dominique-François Gazielly*, Panayiotis Christofilopoulos, Anne Lübbeke, Alexandre Lädermann
* Service de chirurgie orthopédique et traumatologie de l’appareil moteur, hôpitaux universitaires de Genève, 24, rue Micheli-du-Crest, 1211 Geneva, Switzerland.
Purpose of the study — The purpose of this retrospective clinical and radiographic study was to analyse the long-term results obtained after Patte's triple locking procedure for the treatment of anterior instability of the shoulder joint.
Material and methods — A questionnaire was sent to 574 patients who underwent the procedure performed by the same senior operator from 1986 to 2006. Variables studied wer the Walch-Duplay score (with pain score), patient satisfaction, postoperative complications and radiographic aspect.
Results — One hundred fifty patients (26%) responded and sent three radiographs. There were 107 men and 43 women, mean age 28.6±8.7 years (range 16-57). Mean follow-up was 14.6 years (range 2.8-22.6). One hundred seventeen patients (78%) were reviewed with follow-up greater than 10 years. Two patients (1.3%) experienced recurrent anterior instability; no revision was required. The Walch-Duplay scores were excellent or good in 146 patients (97.3%); 53% of patients were pain free; 34% had episodic pain, 9% moderate to mild pain and 4% severe pain. Resumption of sports activity was noted by 85% of patients. Overall, 79% of patients were very satisfied, 18% satisfied, and 3% not satisfied. Postoperative complications (2%) were one case each of infection, transient paresis of the musculocutaeous nerve, and superficial venous thrombosis. There were radiographic signs of an anomaly of the coracoids block in 13 patients (8%); non-union (n=3), lysis (n=4) fracture (n=2), migration (n=1), fracture of the ceramic washer (n=3). The block or washer overhang was noted in 19 patients (12.7%). Centred osteoarthritis was noted in 31% of patients (25% Samilson 1, 4% Samilson 2, 2% Samilson 3). There were two factors associated with long-term degenerative disease: age > 40 at surgery (p=0.02 and block overhang (p<0.01).
Discussion — Patte's triple locking procedure is an open procedure for the treatment of anterior shoulder instability. The technique is very minute and specific postoperative rehabilitation is needed. In these conditions, the operation is effective, providing good control of shoulder stability and allowing resumption of sports activities with a low complication rate. This study shows that long-term degenerative disease can be decreased if the patient undergoes surgery before the age of 40 years and if the coracoids block does not overhang.
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Influence of arm lengthening on reversed prostheses
Alexandre Lädermann*, Barbara Mélis, Panayiotis Christofilopoulos, Gilles Walch 
* Service de chirurgie orthopédique et traumatologie de l’appareil moteur, hôpitaux universitaires de Genève, rue Micheli-du-Crest 24, 1211 Geneva Switzerland
Purpose of the study — Reversed prostheses provide improved active anterior elevation in shoulders free of cuff tears by lengthening the deltoid and increasing is lever arm. The purpose of this work was to search for a correlation between arm lengthening and postoperative active anterior elevation.
Material and methods —One hundred eighty-three reversed prostheses were reviewed with minimum one year follow-up for a complete clinical and radiographic work-up. Using a previously validated protocol, arm lengthening was assessed either in comparison with the contralateral side or with preoperative measurements. A statistical analysis was performed to search for a correlation between lengthening of the humerus and the arm with active anterior elevation.
Results — Considering the entire series, mean lengthening of the humerus was 0.2±1.4 cm (range -4.7 to +5.4). Postoperative active anterior elevation was 141±27 (range 30-180). There was no correlation between humerus lengthening or shortening and active anterior elevation (p=0.169). A shorter arm produced an active anterior elevation at 121 and 0 – 1 cm lengthening an active anterior elevation at 140; lengthening 1 – 2.5 cm gave active anterior elevation at 144 and beyond 2.5 cm 147. The difference in active anterior elevation was statistically significant (p<0.001) between patients with a shortening and those with a lengthening.
Discussion — Arm lengthening corresponds to a lengthening of the humerus plus a lengthening of the infra-acromial space. We found a statistically negative correlation between arm shortening (and thus deltoid shortening) and active anterior elevation and a positive trend between lengthening and active anterior elevation. Our measurement did not take into account the increased lever arm of the deltoid and thus only partially expresses the improvement in deltoid function. Nevertheless, our study shows that objective evaluation of deltoid lengthening is possible pre- intra- and postoperatively and that this measurement can be correlated with postoperative functional outcome.
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Multicentric retrospective analysis of 45 infected total shoulder arthroplasties
Jean Kany*, Philippe Valenti, Philippe Sauzières, Denis Katz
* Clinique de l’Union, 31240 Saint-Jean.
Purpose of the study — A multicentric study involving ten centres of shoulder surgery collected a retrospective series of 45 patients treated for infection of a total shoulder arthroplasty.
Material and methods — Mean age was 68 years (range 28-88) with 2/3 male. The initial indication was excentred joint degeneration (37%), centred degeneration (5%), necrosis (7%), fracture (34%), excentration without degeneration (12%), rheumatoid disease (5%). The implants were a reversed total prosthesis (59%), a hemiprosthesis (26%), a total anatomic prosthesis (15%). Nineteen patients (46%) had a 'naive' shoulder at implantation of the first prosthesis, including 70% without any specific medical condition: 30% fracture (hemiprosthesis) and 50% reversed total prosthesis. 
Results — The infection developed immediately after implantation in 76% of the shoulders (abnormal pain, hematoma, early collection, inflammatory scar, early fistula). The preoperative Constant score (26 points) showed pain at 4, function at 8, mobility at 12, and force at 2. Osteolysis was noted in 30%.  The infection lasted less than 3 months before revision in 27%, 3 to 12 months in 68%, and more than 12 months in 5%. Blood tests were normal in two patients. Staphylococcus epidermidis was isolated in 29%, Propioni bacterium acne in 31%, and these two germs in 5%, but no germ was identified in 24%. There was no loosening in 69% of the cases, making the revision invasive. A one-phase procedure was performed in 31% of patients and a two-phase procedure in 25%. Repeated wash-outs were performed in 25%. A reversed prosthesis was implanted at revision in 87% of the shoulders. These revisions produced a 22% complication rate and 27% were revised for repeated wash-outs, instability or definitive en bloc resection. An infectious disease specialist was called in for 75% of patients; a two-drug i.v. regimen for 10 days was instituted followed by oral antibiotics for 3 months. Outcome was assessed with more than 24 months follow-up for 26 patients. The Constant score at review was 47 points (pain 12, function 12, mobility 20, force 4).
Discussion — Seventy-seven percent of the patients were considered cured at more than 2 years. The two-phase surgery, undertaken when the infection had lasted 3 to 12 months (40%) or more than 12 months (60%), gave a Constant score at 51% and 100% cure. The one-phase option undertaken for infections lasting less than 3 months (40%) or 3 to 12 months (60%) gave a Constant score at 46% and 50% cure. Simple wash-out required 60% revision (repeated wash-out, or implant replacement) and 67% cure. In the event of complications after revision, the cure rate was 67%. In all, only 6% of the patients were dissatisfied.
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Transosseous suture of 3-fragment proximal fractures of the humerus 4201
Ricardo São Simão*, Nuno Neves, José Tulha, Manuel Silva, Rui Pinto, Abel Trigo Cabral
* Serviço de Ortopedia e traumatologia, Hospital São João, Alameda Prof. Hernani Monteiro, 319 Porto, Portugal. 
Purpose of the study —Proximal fractures of the humerus account for 10% of fractures in persons aged over 65 years. There is no optimal treatment. The goal of surgery is to restore joint congruency, preserve vascular supply, and allow functional recovery. We describe the results obtained with a surgical technique designed to meet these goals.
Material and methods —Fifteen 3-fragment fractures of the proximal humerus were treated with transosseous suture. Mean age of patients was 58 years. Eighty-six percent of the patients were female. Follow-up was 18 months on average. The patients were placed in a lounge chair position for the deltopectoral or transdeltoid approach. For this type of fracture, the humeral head is displaced medially or laterally, so that care must be taken to ensure the realignment in the sagittal and coronal planes. The DASH and Constant scores were noted for the operated and non-operated shoulders. Signs of bone healing were noted on the plain x-rays.
Results — The mean DASH was 12, mean Constant score for the operated shoulder was 80 versus 90 for the other shoulder. The mean neck-shaft angle was 139°. There was one case of lost reduction but with a good final result. There was one case converted to arthroplasty.
Discussion — This technique is in line with the current trend for biological preservation minimising the aggression to the humeral head blood supply. There was no risk of migration with the fixation material used and no need to remove implants. 
Conclusion — Transosseous suture of proximal fractures of the humerus is a mini-invasive method which provides good functional results avoiding voluminous metal implants, known to be costly and source of complications. The incidence of avascular necrosis of the humeral head is low, in agreement with the international literature.
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Prospective evaluation of arthrodistention and self-rehabilitation for retractile capsulitis
Philippe Collin*, Solenn Gain, Karl Chaory, Christophe Lucas, Gilles Candelier, Michel Le Bourg
* Centre hospitalier privé Saint-Grégoire, 6, boulevard de la Boutière, 35760 Saint-Grégoire. 
Purpose of the study — Therapeutic options for retractile capsulitis ranges from therapeutic abstention to arthroscopic arthrolysis. The purpose of this work was to examine the efficacy of a simple therapeutic option (arthrodistention + self-mobilisation).
Material and methods — This was a prospective study of a consecutive series of 41 patients (28 female, 13 male), dominant shoulder 57%. Inclusion criteria were deficient in passive range of motion ≥ 50% compared with the other side in at least two planes, without notion of trauma or surgery. Diagnosis and inclusion: one surgeon. Arthrodistension with corticosteroid injection: one radiologist. Recommendations for self-rehabilitation, the day of the arthrodistension: one physical therapist. Patients were reviewed at 30, 90 and 180 days to analyse pain (visual analogue scale, VAS), daily life activities (Constant score), range of motion.
Results — From day 1 to 6 months —VAS regressed from 5.8 (2 - 9) to 0.8 (0/2). Constant daily activity score improved from 1/4 to 3.6/4; FA from 82 (60/115) to 170; (150/180); Re1 from 5 (−10/30) to 50 (20/70); RI from 12 (0 - 30) to 30 (10/60). Recovery was correlated with deficit in RI (p<0.005). The greater the RI deficit the less rapid the recovery.
Discussion — We did not use the overall Constant score because of the difficulty in evaluating force. An analysis of the literature shows that therapeutic abstention can provide recovery, but with a delay of about two years. Arthroscopic arthrolysis, interscalenic blocks provide a much quicker recovery (6 months). The results obtained here are comparable with those obtained with these more complex methods./
Conclusion — This study shows that a simple management strategy enables the same results as with more invasive and more costly techniques. The patient should be warned that an important deficit in RI will undoubtedly lead to a slower recovery.
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Innervation of the psoas muscle: application to botulinum injection for spasticity
Thierry Haumont*, Anais Lemaire, Audrey Ben Méliani, Christine Henry, Christian Beyaert, Pierre Journeau, Pierre Lascombes
* Service de chirurgie infantile A, hôpital d’enfant, allée du Morvan, 54511 Vandoeuvre-lès-Nancy.
Purpose of the study — Intramuscular injection of the botulinum toxin into the psoas can be proposed for permanent hip flexion due to spastic disorders. Several approaches have been described: retrograde subinguinal, anterolateral supra-iliac, and posterior. Ultrasound or computed tomography can be used to guide needle position. These approaches are however limited to access to the L4 region, i.e. far from the motor points and with the risk of injury to the ureter. The purpose of this work was to determine the innervations of the psoas muscle that would be best adapted to this type of injection and thus to describe the most effective and reliable approach.
Material and methods — This anatomy study included 20 dissections to: describe vertebral insertions of the psoas major and the psoas minor and to measure their distance from the iliac crest; define the region where the ureter crosses in front of the psoas.
Results — More than 80% of the psoas muscles presented a proximal insertion on the transverse process of T12 and the body of L1; the mean length of the psoas in the adult is 27 cm above the inguinal ligament; the nerve roots collateral to the lumbar plexus are: 33% L2, 25% L3, 19% L1, 9% L4, 3% L5 and 1% T12, the remainder arising directly from the femoral nerve; the L2-L3 region is situated 4.6 cm on average above the iliac crest.
Discussion — The region facing the L2-L3 space enables access to more than 50% of the psoas nerve branches. Injection via a posterior approach situated in adults 4.6 cm above the iliac crest and identified fluoroscopically is the most reliable access. This will avoid injury to the ureter which lies lower.
Conclusion — This anatomy study described a new more effective less dangerous approach for botulinum toxin injections into the psoas muscle.
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Transfer of the rectus femoris and musculoskeletal modelisation: evaluation of improvement in gait and rectus femoris kinematics
Néjib Khouri*, Éric Desailly, Farid Hareb, Patrick Lacouture, Jean-Paul Damsin 
*. Hôpital A.-Trousseau, 26, avenue du Docteur-Arnold-Netter, 75571 Paris. 
Purpose of the study — Spasticity of the rectus femoris (RF) in cerebral palsy patients is considered to be the main cause of  stiff knee gait. The kinematics of this muscle, variations in length and speed of lengthening, are altered. Research is however lacking on changes in this parameter after surgery. Our objective was to study its effect on the quality of gait and on the kinematics of the RF in order to identify kinetic behaviour with diagnostic value.
Material and methods — Twenty-six transfers were performed during multiple level interventions. A uniform technique was applied: wide separation of the RF from the vastus muscles and supra-patellar tenotomy, suture of the RF tendon to the gracilis tendon tunnelled through the medial intermuscular partition. Intramuscular lengthening of the hamstrings (n=20) was associated with patella lowering procedures (n=4). The Gait-Deviation-Index (GDI) and the Goldberg score were determined pre- and postoperatively to quantify gait quality and search for stiff knee. A musculoskeletal model (virtual RF) was developed to simulate the trajectory of the RF during gait.
Results — The quality of gait improved (+18±12 GDI) with a negative interaction between the preoperative GDI and its improvement. For the Goldberg score, surgery yielded 88% improvement. Surgery had a significant effect on normalising the timing of RF lengthening and the maximal lengthening speed. Improvement in stiff knee was correlated with a normalisation of the timing of maximal length.
Discussion — Improvement in gait quality was greater when the preoperative quality is low; there is a risk of no improvement if the GDI is > 75. Normalisation of the timing of the maximal length of the RF is correlated with improvement in knee oscillation. Early timing signals a postoperative improvement in stiff knee. Early peak in the speed of lengthening of the RF can be explained by early triggering of spasticity during weight bearing which would limit the lengthening of the RF.
Conclusion — Global improvement of gait quality and stiff knee has been demonstrated. Certain muscular kinematic parameters are normalised, demonstrating the effect of transfer during oscillation but also during weight-bearing. Early peak in RF lengthening is a prognostic factor of successful surgery.
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Does the Caton and Deschamps index assess the reliability of patellar height in children and adolescents? Descriptive study of 300 patients
Camille Thévenin-Lemoine*, Mathieu Ferrand, Pierre Mary, Jean-Paul Damsin, Nejib Khouri, Raphaël Vialle
* Service de chirurgie orthopédique et réparatrice de l’enfant, hôpital Armand-Trousseau, 26, avenue du Dr-Arnold-Netter, 75012 Paris.
Purpose of the study — Variations in patellar height in relation to the trochlea and the joint line can be a cause of pain and instability and limit the range of knee flexion. The Caton and Deschamps index (CDI) was described and validated in a cohort of adult subjects. The purpose of this work was to validate this index and set the reference values in a paediatric population.
Material and methods —Lateral view of the knee were obtained in 300 patients who consulted for minor trauma without ligament or bone injury. Thirty patients, aged 6 to 15 years, were included in each age group (1-year groups). All radiographs were qualified as normal by the radiologist. Two series of measures were made in random order and at an interval of 8 days by two independent observers. The patellar height and the length of the patellar tendon were measured with computer assistance. The interobserver and intraobserver variabilities were determined.
Results — The mean patellar height was 33.39±7.40 mm. The mean length of the patellar tendon was 34.57±6 7.36 mm. The mean CDI was 1.06±0.21. There was not significant correlation between patient age, height of the patella and length of the patellar tendon. Thus the height of the patella and the length of the patellar tendon increased with age while the CDI was statistically lower in older patients. The height of the patella was identical in the two genders while the patellar tendon was statistically longer in boys. The CDI was statistically higher in boys. Interobserver and intraobserver agreement was excellent.
Discussion —CDI is a simple and reproducible measurement in adults and in children and adolescents. During growth, it is an alternative to the Insall index which has limited reproducibility and the Koshino index which is difficult to use in routine clinical situations. We found a correlation between CDI and children's age, related to progressive ossification of the patella.
Conclusion — The CDI is a tool which can be used in routine practice to study patellofemoral problems in the paediatric population as long as the physiological values are weighted by age.
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Correlation between MRI and arthroscopic findings after traumatic meniscal injury in children
Yves Bouju*, Élodie Carpentier, François Bergerault, Benoit de Courtivron, Christian Bonnard
* Service d’orthopédie pédiatrique, hôpital Clocheville, CHU de Tours, 37044 Tours cedex.
Purpose of the study — Early and correct diagnosis of meniscal injuries in children is essential to preserve the meniscus and knee function. Often isolated, these lesions may be difficult to identify. The diagnostic procedure involves an excess of diagnostic arthroscopies and multiple series of magnetic resonance imaging (MRI) procedures performed by radiologists not specialised in paediatric diagnosis. The purpose of this study was to determine the concordance between MRI and arthroscopic findings in children with meniscal lesions.
Material and methods — This was a retrospective analysis of MRI series then arthroscopy performed on 96 knees in a paediatric population (age 9 – 17 years) explored between 1995 and 2008 for suspected traumatic meniscal injury. Discoid mensci were excluded. All arthroscopic procedures were reviewed by one operator and MRI by one radiologist familiar with paediatric pathology. All files were complete. Agreement with the arthroscopic findings (gold standard) was determined by the presence of a meniscal lesion, its localisation, and its type.
Results — Agreement reached 72% for presence or not of a lesion. It was 55% for localisation and 45% for type. In this context, the sensitivity of MRI was 85% with 42% specificity. There were 11 false positives and 7 false negatives.
Discussion — These figures are disappointing compared with those reported in the adult population (sensitivity 92% and specificity 87%) and express a decline in sensitivity, specificity and positive predictive value for MRI in children. The experience of a paediatric radiologist could improve the sensitivity of MRI in these situations.
Conclusion — This study shows that the agreement is not perfect for a suspected meniscal injury in children. MRI does not provide adequate diagnostic information and cannot be used for precise preoperative planning due to a lack of descriptive precision.
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Arthroscopic treatment of the discoid meniscus in children: clinical and MRI outcomes
Lionel Wasser*, Gorka Knorr, Franck Accadbled, Abdelaziz Abid, Jérôme Sales de Gauzy
* Service d’orthopédie pédiatrique, l’hôpital des enfants CHU de Purpan, avenue de Grande-Bretagne, 31000 Toulouse. 
Purpose of the study —For symptomatic discoid meniscus, the treatment of choice in children is arthroscopic meniscoplasty. The treatment of associated meniscal lesions remains a subject of debate. The purpose of our work was to evaluate our results with arthroscopic meniscoplasty associated with meniscal repair as needed and the findings of the systematic postoperative MRI.
Material and methods — This was a retrospective series of patients treated by one operator. There were 23 discoid menisci (21 patients) treated from 2004 to 2007 with arthroscopic meniscoplasty followed by a complementary procedure depending on the residual meniscus: abstention if there was no associated lesion, suture or reinsertion for reparable lesions, partial meniscectomy for non-reparable lesions. The Lysholm and Tegner scores, plain x-rays, and MRI were obtained systematically.
Results — Mean age at surgery was 9.8 years. The Watanabe classification was I:9, II:9, III:5. Arthroscopy revealed 15 lesions, including 11 longitudinal tears. Meniscoplasty was performed in 9 cases alone, associated with partial meniscectomy in 6 and with repair in 8 (5 cases of disinsertion and 3 tears). Mean follow-up was 37.1 months. The mean postoperative Lysholm was 87.9, the Tegner 5.9. Outcome was considered satisfactory or very satisfactory by 90% of patients. MRI failed to reveal any signs of chondral degeneration or meniscal tear. There were however four cases of high intensity intra-meniscal signals and one meniscal cyst. Mean measurements of the residual meniscus were: anterior segment 8.6 mm thickness and 2.6 mm height; middle segment 5.5 and 2.3 mm; posterior segment 5.8 and 3.0 mm. One case of osteochondritis of the lateral condyle was noted postoperatively.
Discussion — To our knowledge, there is no other study evaluating the outcome of discoid meniscus surgery with postoperative MRI. There have been few reports concerning meniscoplasty then repair. This approach spares meniscal tissue, essential for children. We obtained good clinical results and patient satisfaction. At the MRI, the residual meniscus had a morphology close to normal. There were no signs of tears. The high intensity signals occurred in patients with good outcome.
Conclusion — Arthroscopic meniscoplasty associated with repair or partial meniscectomy as needed appears to be a good therapeutic solution for discoid meniscus in children.
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Congenital genu recurvatum in children
Mahtab Mehrafshan*, Raphaël Seringe, Philippe Wicart
* Hôpital Saint-Vincent-de-Paul, 74-82, avenue Denfert-Rochereau, 75014 Paris.
Purpose of the study — The anatomic, clinical and radiographic expression of congenital genu recurvatum corresponds to femorotibial subluxation. The clinical presentation can vary, ranging from an easily reducible subluxation to irreducible dislocation.
Material and methods — Fifty five patients (82 knees) were treated, mean age 2 days. Genu recurvatum was isolated (n=15 children), associated with hip dislocation or foot deformity (n=40 children), arthrogyrposis (n=10 children, or Larsen syndrome (n=3 patients). Were studied: anterior skin folds, anteroposterior femorotibial instability, joint range of motion at first exam and last follow-up. The Seringe classification was noted at birth: I – reducible (n=59 knees), II – difficult to reduce (n=12 knees), III – irreducible (n=11 knees). Mean follow-up was 4 years, 13 years, and 9 years for class I, II and III knees respectively. Orthopaedic treatment was performed in all cases with manipulations, braces, traction and plaster cast for at least 40 days. In the event of failure, a V/Y lengthening of the quadriceps was performed, associated with joint release.
Results —At the first exam, the skin folds were present in all cases in group I, 2/3 in group II, and absent in group III. Mean maximal flexion was 66, 43 and 17 respectively in groups I, II and III. The even operated knees were in group III. At last follow-up, the mean maximal flexion was 146, 124 and 77 respectively in groups I, II and III. Six knees presented anteroposterior instability in groups I, 3 in group II and 3 in group III. In group I, the final clinical outcome was good or very good in 55 knees (93%), fair in 4. In group II, good or very good outcome was noted in 8 knees (67%), fair in 3 (25%), and poor in 1 knee. In group III, outcome was faire in 4 (36%) and poor in 7 (64%). In this group, poor outcome corresponded to 86% of the operated knees.
Discussion — At the first exam, factors having the most unfavourable impact were: absence of an anterior skin fold, knee flexion < 50, irreducible femorotibial dislocation, and syndrome context. We emphasise the importance of adapted conservative treatment which, in our experience, provides the better clinical outcomes.
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Congenital paralytic equinovarus club foot of unknown aetiology: a multicentric analysis of 42 feet with a new clinical entity
Alexandre Roux*, Jean-Marc Laville, Virginie Rampal, Raphaël Seringe, Frédéric Salmeron
* Auteur correspondant. Dr Laville chirurgie infantile, CHR F.-Guyon, 4592
97405 Saint-Denis, La Réunion. 
Purpose of the study — Among the causes of secondary congenital equinovarus club foot, neurological disorders predominate. The entity we examine here corresponds to irreversible pure motor paralysis with no sensorial disorder affecting the lateral compartment predominantly and sometimes associated with involvement of the anterior compartment. There is no literature on this entity. Beyond the question of the aetiology, the demonstration of this pathological condition can modify therapeutic strategy in order to prevent recurrence.
Material and methods — We examined 42 congenital equinovarus club feet with persistent pure motor paralysis involving the lateral compartment and sometimes the anterior compartment with a mean 10 years follow-up. The Dimeglio classification was used and an analytical muscle score was noted for each patient. Complementary tests included an electromyogramme when possible. Conservative treatment was the rule either using a functional method or the Ponseti method; surgery was then proposed when necessary for posteromedial release with or without palliative muscle transfer. The following procedures were performed: posteromedial release (n=33) and muscle transfer (n=26): tibialis posterior (n=22), tibialis anterior (n=3); hemisoleus (,n=1); tibialis posterior associated with flexor digitorum longus (n=3).
Results — Conservative treatment was used for all feet but all presented recurrence and required secondary surgery (33 posteromedial releases and 26 muscle transfers).
Discussion —This study opens the discussion on the similarity between idiopathic and arthrogryoposis club foot since the electromyography sometimes reveals an anomaly of the anterior horn. Thus club foot with pure motor and persistent paralysis involving the lateral and/or anterior compartment will not respond sufficiently to nocturnal contention if an adapted muscle transfer is not associated.
Conclusion — Muscle transfer to reactivate dorsal flexion of the foot enables a better functional outcome. First intention conservative treatment can be instituted while waiting for potential recovery. If the paralysis persists beyond one year, muscle transfer is indicated before the deformity recurs and requires an associated posteromedial release.
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Surgical treatment of insufficiencies of functional treatment for idiopathic equinovarus club foot: results at the end of growth
Virginie Rampal*, Raphaël Seringe, Philippe Wicart 
*, boulevard de Courcelles, 75008 Paris.
Purpose of the study — The purpose of this work was to study outcome at the end of grow after surgical treatment for idiopathic congenital equinovarus club foot.
Material and methods — From 1983 to 1991, 63 children (85 club feet) given functional treatment underwent surgery because of insufficient results. At birth, the Dimeglio classification was II:11.7%; III:40%; IV:25.8%. Surgery was performed before the age of 2 years for 52 fee (61%) and after 2 years for 33. The indication for surgery was a triple deformity: equin (8.1±15.2, varus (8.2±13.1, adductus (32.5±13.8). Surgery was associated as needed with posterolateral release (94.1%), anteromedial release (92.9%), plantar release (61.1%) and Lichtblau shortening of the lateral column (42%). The tendon of the tibialis anterior was lengthened for 86% of the feet. Functional, clinical, and radiographic outcomes were noted at last follow-up.
Results — Mean follow-up was 15 years (8-22). Fifteen feet (17.6%) had a second operation: 13 for recurrence (repeat release), one for over correction (lengthening of the calcaneum) and one for metatarsus adductus (metatarsal osteotomies). One foot had a third operation for recurrence (repeat release). Three feet (3.5%) did not have surgery; a double arthrodesis followed progressive aggravation during growth. In the first group (surgery before 2 years), outcome was very good, good or fair for 76.9, 17.3 and 5.8% of the feet. The "fair" outcomes concerned three children who had more than one operation. In the second group (surgery after 2 years), the outcomes were 78.8%, 18.2% and 3% (n=1) respectively. The "fair" result concerned the double arthrodesis. There was no significant difference for the final outcome as a regards age at surgery (p=0.07). Among the four feet with a "fair" outcome, two were initially Dimeglio III and two Dimeglio IV.
Discussion — Soft tissue release enables correct results at the end of growth for the majority of these club feet. While the Dimeglio score is an element predictive of an indication for surgery, it is not a prognostic element for the final outcome. Age at surgery does not have a significant impact on the final outcome.
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Role of stable elastic centromedullary nailing for bone lengthening in children: a comparative study of 295 lengthenings
Dimitri Popkov*, Pierre Lascombes, Pierre Journeau, Andrei Popkov, Thierry Haumont
* Service de chirurgie infantile A, hôpital d’Enfant, allée du Morvan, 54511 Vandoeuvre-Lès-Nancy.
Purpose of the study — There is a link between complications and duration of instrumentation. Since 2001, we have associated circular external fixation (EF) and stable elastic centromedullary nailing (SECMN) to shorten the duration of the external fixation in bone lengthening in children. This study was designed to assess the results of the EF+SECMN for this indication.
Material and methods — From 2001 to 2009, progressive bone lengthening was performed in 250 children aged 3 to 16 years. There were 295 progressive lengthening procedures involving 339 segments. Indications were congenital (n=163) and acquired (n=87) length discrepancy. In group I (195 lengthenings, 222 segments), the Ilizarov EF was used alone. In group II, the Ilizarov (n=92, 108 segments) or the TSF (n=8, 9 segments) EF was associated with SECMN. After insertion of the EF, the centromedullary nails were introduced after the osteotomies. The healing date was the date the EF was removed; the nails were left in place to protect the bone. The healing index was calculated from duration of the EF (in days) divided by lengthening (in cm). 
Results — Use of SECMN shortens the duration of EF irrespective of the aetiology, the segment, the lengthening method (mono- or polysegmental, mono- or polyfocal), with a statistically significant difference between the two groups (gain of 6 to 12 d/cm). In group I, deformities or fractures of the regenerated bone after removal of the EF occurred in 21 cases (10.77%), deep infections in 4 (2.05%), osetomyelitis in 2 (1.03%). In group II, the only complications were late healing (1%) and 10° angulation at the lengthening site (1%). The centromedullary nails migrated in eight patients, with no impact on the lengthening results.
Discussion — With SECMN, the lengthening procedure is achieved with an elastic but resistant system. It is hypothesised that this system stimulates osteogenesis since the healing index is improved. SECMN does not prevent progressive correction of shaft or diaphyseal deviations. By shortening the duration of external fixation, this method had a great impact on reducing serious complications such as fractures and deep infections.
Conclusion — SECMN can considerably reduce the duration of external fixation during bone lengthening procedures in children and reduce (or eliminate) most of the serious complications.
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Resection of malignant tumors of the thoracic wall and risk of scoliosis
Franck Chotel*, Aurélien Scalabre, Frédéric Hameury, Pierre-Yves Mure, Perrine Marec-Bérard, Jérôme Bérard 
* Hôpital universitaire Femme-Mère-Enfant de Lyon, 59, boulevard Pinel, 69677 Bron. 
Purpose of the study —Malignant tumours of the thoracic wall are rare. Treatment protocols include extensive surgical resection. In children, these resections can generate very severely progressive scoliosis. We studied the local conditions favouring the development of scoliosis in a consecutive series of eight patients.
Material and methods — From November 2004 to December 2007, six boys and two girls, mean age 7.6 years (range 4 months – 15 years) underwent extensive thoracic wall resection for a malignant tumour: Ewing sarcoma (n=5), spindle-cell sarcoma (n=2), neuroblastoma (n=1). All patients received adjuvant chemotherapy followed by resection removing on average 3.1 rigs (range 1 – 4 ribs). Six resections involved the costovertebral angle and three were associated with partial pneumonectomy. The number of ribs resected was noted in Roman numerals. The thoracic wall was divided into three sectors in the horizontal plane according to the level of the resection (A, B, and C, posteriorly to anteriorly). Reconstruction was achieved with a Gortex plaque (n=1), Borreli staples (n=2). Posterior spinal instrumentation was performed in one patient. Despite in sano resection, six patients underwent postoperative radiotherapy.
Results — At mean 2.9 years follow-up (range 1 – 5 years), four patients of the eight developed scoliosis convex on the operated side. These patients had IVA resections for three patients (50, 50 and 32° scoliosis) and type IA-IIB for one patients (13° scoliosis). These deformities occurred despite a corset and instrumentation in one patient. None of the patients had a humpback. Patients who did not develop scoliosis had resections IA-IIB, IA-IB, IVC and, IC. 
Discussion — The type of reconstruction, the histological type, use of complementary postoperative radiotherapy or pulmonary resection did not appear to be factors favouring the development of scoliosis. Conversely, resection in zone A (posterior) over more than two adjacent levels, might be a predictive element of the risk of scoliosis.
Conclusion — In the event of a resection of ribs in a posterior zone over more than two levels for resection of a malignant tumour, posterior instrumentation should be discussed. This preliminary work offers evidence for thought but needs to be strengthened with a multicentric study to enable a statistical analysis.
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Reconstruction of major tissue loss of the humerus after tumour resection: the induced membrane technique in three cases
Frank Fitoussi*, Brice Ilharreborde, Olivier Badelon, Philippe Souchet, Keyvan Mazda, Georges-François Pennecot, Alain-Charles Masquelet
* Service d’orthopédie, hôpital Robert-Debré, 48, boulevard Serrurier, 75019 Paris.
Purpose of the study — Resection of a malignant primary tumour of the proximal humerus implies sacrifice of a large part of the humeral shaft and the periarticular muscles. Reconstruction can be difficult and raises the problem of preserving function. Recent work has demonstrated the pertinence of combining a glenohumeral prosthesis with an allograft. Several complications are nevertheless reported: non-union, allograft resorption, loosening. We report three cases of malignant primary tumours requiring wide resection of the humerus which were treated by reconstruction with a shoulder arthrodesis applying the induced membrane technique.
Material and methods — Three patients (mean age 15 years) presented a malignant primary tumour of the proximal humerus (Ewing sarcoma or osteosarcoma) which was locally extensive but not metastatic. Resection implied resection of 16 cm of the humerus (mean). The same procedure was used for the three patients: first phase: wide resection of the tumour and neighbouring soft tissues which removed the majority of the proximal end of the humerus and the glenohumeral joint, then insertion of a cement spacer; second phase: reconstruction with a shoulder arthrodesis using cancellous grafts positioned inside the induced membrane. Stabilisation was ensured by insertion of a non-vascularised fibula inside the membrane and with a plate fixation on the scapular spine.
Results — Mean follow-up is five years. There has been no local recurrence and no distant spread. The arthrodeses and the reconstructions healed without reoperation within six to eight months. The functional outcomes were not different from those obtained with shoulder arthrodesis with a mean elevation of 90°.
Discussion — There are many advantages of reconstruction with shoulder arthrodesis using the induced membrane technique: possible wide initial resection, more satisfactory carcinological resection, the periarticular muscles are not pertinent after arthrodesis; there is no need for prosthetic elements or an allograft exposing to later complications; the reconstruction time is a simple procedure; elevation remains satisfactory.
Conclusion — This technique should be included in the surgical armamentarium just like vascularised transfers, allografts and massive prostheses. The indication should be reserved for extensive resection.
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Free transfer of a vascularised fibula for shaft reconstructions of long bones of the lower limb after bone tumour resection in children
Amir Hariri*, Philippe Wicart, Michel Germain, Jean Dubousset, Eric Mascard 
* 16, rue des Tamaris, 78114 Magny-Les-Hameaux. 
Purpose of the study — Transfer of a vascularised fibular is an option after tumour resection to save the limb.
Material and methods — Thirty-eight consecutive cases of malignant bone tumours located in the shaft of long bones of the lower limb were treated with a free transfer of a vascularised fibula. There were 30 femoral localisations and 8 tibial localisations, 32 first-intention transfers and six transfers after failure of an allograft. Mean age at transfer was 11.8 years (range 4.33-22.57). Adapted chemotherapy was associated. The Musculoskeletal Tumour Society score was noted for the functional assessment. Healing was considered achieved when there was a bone bridge between the transplant and the recipient bone associated with disappearance of the osteotomy line. Outcome was expressed as mean or percentage with the 95% confidence interval. P<0.05 was considered significant.
Results — Mean follow-up for the 38 patients was 7.56 years (range 0.37-18.4). The mean MSTS was 27.2 (range 20-30).. This mean score was significantly higher (S t = 2.11>2.04) for vascularised fibular transfer surgery immediately after tumour resection (27.4) than after revision surgery (25.4). The healing rate was 89%. The rate of healing failure of the vascularised free transfer was significantly greater (p=0.005<0.05) after revision (33%) than after immediate transfer (6%). The rate of good results in the Boer classification was significantly higher for tibial than femoral reconstructions (p=0.006<0.05), for immediate surgery than revision surgery (p=0.005<0.05), and for Ewing tumours than for osteosarcoma (p=0.0019<0.05).
Discussion — Free transfer of a vascularised fibula is a reliable reconstruction technique for bone shaft loss of the lower limb after resection of a malignant bone tumour in children. This is a mutilating surgery with frequent complications but which can save the limb. This reconstruction surgery should be done at the same time as the resection. Healing of the vascularised fibular transplant is more difficult to achieve for femoral reconstructions than tibial reconstruction and there are more complications in the femoral localisation. Femoral reconstructions using a vascularised fibular transplant should be associated with an allograft.
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Revision of professional rugby players three months after anterior cervical discectomy and fusion (ACDF) for severe discectomy: surgical technique and rehabilitation programme
Vincent Fière*, Alexis Faline, Guillaume Greiff, Pierre Bernard
* Unité colonne vertébrale, centre orthopédique Santy, 24, avenue Paul-Santy, 69008 Lyon.
Purpose of the study — ACDF is the cervical surgical technique the most widely used for the treatment of severe discopathy in rugby players. Different techniques have been applied, with no real consensus for the technical procedures or the postoperative rehabilitation. The goal is to normalise the surgical treatment and rehabilitation for elite rugby players who have had a cervical fusion for discopathy with the objective of resuming rugby three months postoperatively.
Material and methods — This was a retrospective study including 85 high-level rugby players (professional and semi-professional players) operated on by three surgeons from 2003 to 2008 for one or two levels presenting discal herniation (levels C3 to T1) with cervicobrachial nevralgia unresponsive to conservative treatment. Postoperative function was assessed with the cervical handicap index, a visual analogue scale for pain, consumption of analgesics, and possibility to resume rugby at three months. Flexion-extension radiographs of the cervical spine were obtained. All patients underwent ACDF using a Peek cage filled with autologous iliac bone fixed with a plate or a compressive staple. The patient completed a self-administered satisfaction questionnaire during follow-up. The radiographs and the clinical exam were done by an independent observer (GG).
Results — Mean follow-up was 26 months (4-55). Mean operative time was 50 minutes (30-70). Mean hospital stay 2.3 days (1-3). There was no difference between plate and staple fixation. There were no major postoperative complications. Fusion was radiographically achieved in all cases. All patients played competition rugby three months after surgery. At last follow-up, seven players had interrupted rugby playing for personal reasons or for other intercurrent medical conditions. Seventy-eight percent stated their clinical situation had improved and that they were satisfied.
Conclusion — The results of this series confirm the pertinence of this method to achieve effective fusion authorising resumption of rugby playing three months postoperatively. Use of a Peek cage filled with autologous bone and stabilised with fixation appears to be necessary to allow rapid functional rehabilitation exercises using a programme of three phases of one month. The normalisation of the treatment for sever cervical discopathies in the high-level rugby player appears to be possible and safe, compared with data in the literature.
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Neurological recovery in operated cervical myelopathy
Alain Meyer*, Hugues Pascal-Mousselard, Marc-Antoine Rousseau
* 59, avenue Alphand, 94160 Saint-Mandé.
Purpose of the study — Progressive cervical myelopathy secondary to cervical stenosis is generally treated surgically. Results of surgical decompression are generally good, but the progression and the type of neurological recovery have not been studied. We followed a cohort of patients who underwent cervical decompression in order to study the kinetics and the mode of the neurological recovery after surgery.
Material and methods — This was a prospective monocentric observation study conducted in a routine clinical setting. The cohort included 60 patients (mean age 65.7 years) who underwent surgery around 2006. Inclusion criteria were an association of stenosis documented on the imaging and clinical signs of medullary compression. One surgeon performed all interventions (80% posterior approach, 15% anterior and 5% mixed). Preoperative evaluation used complete cervical imaging and three validated function tests: the global JOA score, the Crockard walking test, and the nine-hold plug test of manual dexterity (9HPT) for both hands. Patients were reviewed postoperatively at 1, 3, 6, 12, 18 and 24 months. Two populations were distinguished: group 1 with mild to moderate compression: mean preoperative JOA > 10; group 2 with severe compression: mean preoperative JOA ≤10. 
Results — The mean preoperative JOA was 11.7/17 (5; 15), the mean Crockard 34.5s (24; 140), and the mean time for the 9HPT 23s for both hands. Analysed by group according to the JOA showed that cervical myelopathy is mainly expressed by sensorial disorders. The JOA score, the walking test and the hand dexterity test for the dominant hand described the same pattern of recovery with a clear improvement for the first three postoperative months then a neurological stabilisation of the acquired improvement on a plateau that persisted till the end of follow-up. There was no improvement in the non-dominant hand. The same pattern was observed in both groups: the severe group presented a better improvement, reaching a final JOA score equivalent to that in the "mild-to-moderate" group.
Discussion — The pattern of recovery of cervical neurological deficits occurs rapidly during the first three months following surgical decompression, then stabilises on a plateau, irrespective of the severity of the initial condition. The benefit is certain for initially severe compression.
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Standardised written information allows a reduction in the residual functional incapacity after lumbar discectomy: a controlled randomised trial
Delphine Claus*, Emmanuel Coudeyre, Pascale Givron, Fabienne Riaux, Bruno Aublet-Cuvelier, Jean Chazal, Bernard Irthum 
* Hôpital Nord, 64, route de Chateaugay, 63000 Clermont-Ferrand. 
Purpose of the study — Evaluate the impact of an information brochure on residual functional incapacity after lumbar discectomy for common lumbosciatic pain.
Material and methods — A biopsychosocial information brochure on the management of chronic pain was developed on the basis of evidence-based medicine. A prospective randomised controlled trial was conducted to assess its impact. One hundred twenty-nine patients were included. The intervention group (GI) was given the biopsychosocial brochure entitled "You have had a back operation" (Vous venez d'être opéré du dos) while the control group was given a biomedical brochure. The information content was the only difference between the two groups; the patients were not informed of their randomisation group. The main outcome was functional incapacity at two months (Quebec scale). The duration of return to usual daily and occupational activities was noted at two months. Secondary outcomes were fears and beliefs measured by the FABQ and the BBQ before and after information delivery and at two months. Radicular and low back pain were evaluated using a numerical scale. Satisfaction with information received was determined. All demographic and clinical data were collected with self-administered questionnaires.
Results — Functional incapacity at two months declined more in GI: 32.4±22.8 versus 36.1±18.7 in the control group (p=0.36). The biopsychosocial brochure favoured resumption of usual physical activity: since 2.38±2.47 weeks in GI versus 1.00±1.28 weeks in the control group (p=0.0006) and of occupational activity: 2.35±1.17 weeks in GI versus ±Discussion — in the control group and for significantly more patients in GI (p=0.02). Fears and beliefs measured by the FABQPhys declined significantly in GI: from 15.9±6.3 to 8.0±7.14 versus from 14.1±5.6 to 11.23±6.34 in the control group; this score remained lower in GI at two months: 8.64±7.6 versus 10.63±7.2 (p=0.18). The patients in GI were significantly more satisfied with the information received.
Discussion — Reading the biopsychosocial brochure had a significant impact on functional incapacity in terms of time to resumption of physical and occupational activities and enabled a reduction in fears and beliefs.
Conclusion — This information brochure is an interesting tool for healthcare professionals and contributes to therapeutic education of patients.
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Influence of comorbid conditions in the expression of functional disorders secondary to stenosis of the lumbar canal
Thibaut Lenoir*, Marc Sabourin, Cyril Dauzac, Pierre Guigui
* Hôpital Beaujon, 100, boulevard du Général-Leclerc, 92110 Clichy.
Purpose of the study — It is currently accepted (particularly since the work by Katz et al.) that a number of factors can potentially influence the functional outcome obtained after surgical treatment of lumbar canal stenosis (LCS). Among these factors are comorbid conditions and the notion of perceived health appear to be predominant. Little work has however been focused on the influence of these same factors on the qualitative and quantitative expression of functional impairment expressed by patients before their treatment. This possible link might have an intrinsic impact on the assessment of the outcome obtained after medical or surgical treatment of LCS. We wanted to examine this question.
Material and methods — Two hundred twenty patients referred to our orthopaedic surgery consultations were included in this prospective observation study, irrespective of the type f treatment eventually proposed (medical or surgical) or the type of lumbar stenosis. Patients who had had prior spinal surgery and those treated for LCS due to spinal deformity were excluded. The degree of the functional symptoms was determined with the SF36 and a self-administered questionnaire specifically designed and validated for the evaluation of LCS. Comorbidity factors were studied individually and with the following scores: the ASA score, the FCI (Functional Comorbidity Index), the CIRS (Cumulative Illness Rating Scale, and the ICED (Index of co-existent Diseases). Univariate and multivariate analysis was used to search for correlations between expressed functional impairment and comorbid factors.
Results — Expression of a functional impairment was significantly associated with a high number of comorbidity factors. This correlation was tighter when there was no additional compressive discal factor and when the functional neurological symptoms were longstanding. The type of comorbid factor analysed did not have an impact on these results
Conclusion — The presence of comorbid factors is significantly associated with more severe expression of functional impairment related to LCS. This effect could also influence the functional outcome after treatment of LCS and should be taken into consideration.
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OP-1 as an alternative to posterolateral graft for instrumented single-level spinal fusion
Thibaut Lenoir*, Ludovic Rillardon, Cyril Dauzac, Pierre Guigui 
* 100, boulevard du Général-Lerclerc, 92210 Clichy.
Purpose of the study — Although the iliac autograft is the gold standard for single-level intervertebral fusion, complications and morbidity related to autologous graft harvesting from the iliac crest remain a point of concern. Bone morphogenic protein (BMP) has proven advantages for fusion of the intersomatic and posterolateral graft. This study compared the efficacy and tolerance of OP-1 compared with an autologous graft in patients with symptomatic spondylolisthesis. This study reports the preliminary results of a prospective randomised controlled trial comparing OP-1 with an iliac autologous graft for instrumented single-level posterolateral fusion for arthrodesis of grade 1 spondylolisthesis.
Material and methods — Lamino-arthrectomy associated with a posteriolateral instrumented arthrodesis with an iliac autologous graft or a mixture of OP-1 and local autologous graft material was performed in 27 patients with spondylolisthesis leading to lumboradiculalgia or neurogenic claudication. The final outcome was time to fusion at one year on the scanner and plain x-rays. The Oswestry score and pain at the harvesting site as well as side effects were also noted.
Results — The cohort included 27 patients. Three were excluded from the analysis, leaving 24 patients assessed at one year. The demographic data were comparable for the two groups regarding mean age (64 years versus 69 years for the OP-1 group). At one year, ten radiographically certain fusions were noted in the control group and eight in the OP-1 group. Two nonunions and one doubtful fusion were noted in the control group compared with three doubtful fusions in the OP-1 group. The mean Oswestry score was comparable in the two groups. The mean score in the control group improved from 49.5 to 28.5 compared with 45.9 to 29.7 in the OP-1 group. There was no secondary effect attributable to use of OP-1. There were no cases of systemic toxicity, nor heterotopic calcification or restenosis for the 11 patients in the OP-1 group.
Conclusion — A fusion rate of 73% without secondary effects attributable to OP-1 was observed in this preliminary study. This study allows the conclusion that this technique is reliable, safe and, in terms of fusion, a valid alternative to autologous iliac crest graft. The main advantage resulting from the use of OP-1 is to avoid the morbidity linked with harvesting the iliac graft.

137 
Influence of the preoperative disc height on the results of lumbar disc prostheses
Jérôme Allain*, Joël Delécrin, Jacques Beaurain, Oman Ketani, Lucie Aubourg, Michel Samaan, Françoise Roudot-Thoraval 
* Service de chirurgie orthopédique, hôpital Henri-Mondor, 51, avenue du Maréchal-de-Lattre-de-Tassigny, 94010 Créteil cedex. 
Purpose of the study — Indications for disc prosthesis is generally established on the basis of the MRI findings (MODIC classification) and the discography. We considered that knowledge of the preoperative disc height is also important. We report a multicentric study of the results of lumbar arthroplasties as a function of preoperative height of the operated disc.
Material and methods — A Mobidisc prosthesis was implanted in 93 patients and followed prospectively for at least one year (mean follow-up 5 years). Disc height was compared with the height of the suprajacent disc and divided into three groups: > 66% of height (GI) i.e. a subnormal disc height (n=30), 33-66% (GII) moderate impingement (n=36), < 33% (GIII) total impingement (n=27). A MODIC signal was found for 19% in GI, 42% in GII and 40% in GIII.
Results — The lumbar VAS improved from 6.7 to 3.2 (GI), 6.2
to 2 (GII) and 6.2 to 1.5 (GIII). The radicular VAS improved from 4.8 to 3.1 (GI), 5.7 to 2.4 (GII) and 5.5 to 1.6 (GIII), respectively 69, 75 and 85.5% of the patients were satisfied or very satisfied for relief of the lumbar or radicular pain. The Oswestry score improved from 50 to 22% (GI), 49 to 20% (GII) and 46 to 12% (GIII). By MODIC, the lumbar VAS improved from 6.5 to 2.8 (MODIC 0) and from 6.6 to 2 (MODIC 1). The radicular VAS was improved from 5.5 to 2.9 (MODIC 0) and from 5.3 to 2.1 (MODIC 1). The Oswestry score was improved from 52 to 24% (MODIC 0) and from 48 to 15% (MODIC 1). Independently of MODIC, the VAS was always better for very tight discs and lower if the disc height was preserved.
Discussion — An influence of the disc height was found for all parameters studied, irrespective of the type of disc disease as described by the MODIC classification. The presence of a tight preoperative disc height appeared as the essential prognostic factor for discal prostheses. For a MODIC 0 discopathy, without loss of disc height, only 67 and 61% of the operated patients were satisfied or very satisfied with relief of lumbar and radicular pain (VAS 3.6 and 3.4) for respectively 88 and 75% of the MODIC0 discopathies with discal impingement (VAS 1.5 and 1.5). Though it should not be formally ruled out, surgery for discopathy with a preserved disc height should be examined prudently before implanting a disc prosthesis.
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Analysis of the clinical results of lumbar disc arthroplasty as a function of the type of degenerative discopathy
Benjamin Blondel*, Patrick Tropiano, Thierry Marnay
* Service d’orthopédie Pr-Poitout, CHU Nord, chemin des Bourrelys, 13015 Marseille.
Purpose of the study —The purpose of this work was to analysis the clinical results of lumbar disc arthroplasty as a function of the type of degenerative discopathy in patients with MODIC 1 anomalies at the MRI.
Material and methods — Sixty-five patients were included in this prospective study over a two-year period. Mean age was 43 years (range 23-59). All patients had a single level lumbar discopathy with MODIC 1 signs on the MRI. The discopathy was classed H0 for isolated degenerative disc disease, H1 for an associated disc overhang, H2 in the event of a recurrent disc hernia, and H3 if there was a post-discectomy syndrome. The clinical analysis was based on the VAS for lumbar and radicular pain and the Oswestry score noted preoperatively then at 3, 6, 12 and 24 months postoperatively.
Results — In the 12 patients classed H0, a significant decrease in the lumbar and radicular VAS was noted at 24 months, similarly for the H1 patients (n=25) , the H2 patients (n=12) and the H3 patients (n=16). The Oswestry score also improved significantly in the different groups: 25/50 preoperatively to 5/50 at last follow-up in H0, 25/50 to 7/50 in H1, 27/50 to 11/50 in H2, and 31/50 to 13/50 in H3. There was a statistically significant difference between the results in H0 and H3 and between H1 and H3 (p<0.05).
Discussion — In patients with degenerative discopathy with MODIC1 signs on the MRI, the results of disc arthroplasty are globally satisfactory with a significant clinical improvement. There are however statistically significant difference as a function of the type of discopathy. These preliminary data provide a base for reflection concerning the expected results and about information to give patients for whom a lumbar disc arthroplasty may be proposed.
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Comparison of the sagittal alignment of the vertebral rotation in idiopathic scoliosis
Julia Bouchaib*, Yann Philippe Charles, Erik Sauleau, Jean-Paul Steib 
* Service de chirurgie du rachis, hôpital Civil, 1, place de l’Hôpital, 67091 Strasbourg cedex.
Purpose of the study — Prolongation of the phyisiological sagittal rectitude of the thoracolumbar junction (T11-T1) is often observed in thoracic, double major and lumbar idiopathic scoliosis. The purpose of this study was to check the potential relationship between vertebral rotation, type of curvature in the frontal plane, and the observation of sagittal rectitude exceeding four vertebrae.
Material and methods — The preoperative radiographs of 54 patients (48 female, 6 male, mean age 21 years) with idiopathic scoliosis were analysed with Spineview. The type of curvature: thoracic, double major or lumbar (Lenke 1, 3 or 5) and the Cobb angles were noted. The levels included in the zone of sagittal rectitude, the thoracic kyphosis, the lumbar lordosis, the sacral slope, the pelvic incidence and version, the T1 to T9 tilts were noted on the lateral view. Vertebral rotation was analysed for all thoracic and lumbar vertebrae using the method described by Perdriolle, Nash and Moe on the anteroposterior radiographs. The axial rotation was measured on the scanner.
Results — Curvatures ranged from 36 to 104° (mean 59°). Fifty-two patients had a flat or concave back. Mean T1 tilt was 3°; it was 6° at T9. The pelvic incidence was 49°, the sacral slope 40°, the pelvic version 9°. The detailed analysis demonstrated zones of inferior thoracic hypokyphosis, and superior lumbar hypolordosis resulting in sagittal rectitude (5-7 vertebrae). The maximal vertebral rotation was situated at the superior part of the hypokyphosis or the inferior part of the hypolordosis. Three configurations were identified: 27 thoracic curvatures (Lenke 1) with cranial prolongation of the sagittal rectitude (T8-L1) and maximal rotation at T7-T8; 21 double major curvatures (Lenke 3 with cranial and caudal prolongation (T9-L2 and maximal rotation at T8-T9 and L2-L3 respectively; and 6 lumbar curvatures (Lenke 5) with caudal prolongation (T12-L4) and maximal rotation at L1-L2.
Conclusion — Thoracolumbar sagittal rectitude can be prolonged with three geometric configurations related to the type of thoracic, double major and lumbar curvatures. This zone of rectitude indicates the level of the maximal vertebral rotation at is superior or inferior extremity. It also reflects the zones of segmental hyperkyphosis and hypolordosis that need to be corrected during the surgical treatment of the scoliosis.
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Sagittal correction of idiopathic scoliosis by in situ contournage
Yann Philippe Charles*, Julia Bouchaib, Erik Sauleau, Jean-Paul Steib 
* Service de chirurgie du rachis, hôpital Civil, 1, place de l’Hôpital, 67091 Strasbourg cedex. Purpose of the study — The in situ contournage technique can be used to correct the 3D spinal deformity resulting from scoliosis; the manoeuvres enable rotational corrections, medialisation, and kyphosis and lordosis of strategic segments of the spine. A preliminary study identified a prolonged zone of thoracolumbar sagittal rectitude in thoracic, double major and lumbar scoliosis, indicating the vertebrae with the maximal rotation and the zones of hypokyphosis and hypolordosis. The purpose of the present study was to analyse the correction and sagittal balance of these segments after in situ contournage.
Material and methods — The pre- and postoperative radiographs of 54 patients (48 female, 6 male, mean age 21 years, mean follow-up 8 years) with idiopathic scoliosis (36-104) were analysed with Spineview. The types of curvatures, the levels included in the sagittal rectitude and the vertebrae with the maximal rotation were determined. The kyphosis was measured on T4-T12, T4-T8 and T9-T12. Lordosis was measured on L1-S1, T12-L2, L3-S1. Tilt on T1 and T9 and sacral slop as well as pelvic version and incidence were determined.
Results — Three characteristic configurations were analysed: thoracic curvature with sagittal rectitude T8-L1 and maximal rotation at T7-T8, double major curvatures with sagittal rectitude T9-L2 and maximal rotation at T8-T9 and L2-L3, and lumbar curvatures with sagittal rectitude T12-L4 and maximal rotation at L1-L2. After posterior instrumentation, the T4-T12 hyperkyphosis decreased on average from 24.1 to 17.4° (p=0.0001) and the T9-T12 hypokyphosis increased from 3.6 to 8.6° (p=0.0001) for the thoracic and double major curvatures. The T12-L2 hyperlordosis increased from 6.6 to 10.3° (p=0.027) and the L3-S1 lordosis decreased from 42.1 to 38.9° (p=0.463) in the lumbar and double major curvatures. Tilts, sacral slope, and pelvic version and incidence did not vary significantly.
Conclusion — The prolonged thoracolumbar sagittal rectitude exhibits three distinctive configurations. Each configuration indicates the level of maximal rotation at the superior or inferior end. It enables a decomposition of the overall thoracic kyphosis into a superior segment of hyperkyphosis and an inferior segment of hypokphosis and to identify a zone of superior lumbar hypolordosis. In situ contournage corrects the vertebral rotation, the kyphosis and the lordosis and acts on the strategic vertebrae. The rectitude can be used to better identify the zones requiring correction in order to optimise the balance between the thoracic kyphosis and the lumbar lordosis while improving vertebral rotation by traction or compression.

141
Transforaminal lumbar interbody fusion (TLIF) for revision surgery of thoracolumbar and lumbar scoliosis in adults: a retrospective study
Anouar Bourghli*, Ibrahim Obeid, Nicolas Aurouer, Jean-Marc Vital
* Unité de pathologie rachidienne, CHU Pellegrin, 1, place Amélie-Rabat-Léon, 33000 Bordeaux.
Purpose of the study — Revision surgery for scoliosis in adults is a technical challenge. Indications include flat back, non-union, and syndromes adjacent to the instrumentation The purpose of this work was to evaluate the pertinence of the transforaminal lumbar interbody fusion (TLIF) method for revision surgery for scoliosis in adults.
Material and methods — In our spinal surgery unit, 23 patients underwent revision surgery for thoracolumbar and lumbar scoliosis. A unique posterior approach was used. The TLIF was performed systematically at the lumbosacral level, at the non-union when it was present, and at the level of the Smith-Petersen osteotomies, as well as the levels above and below a transpedicular osteotomy. Seventeen patients presented flat back, ten non-union, five degenerative disease distal to the instrumentation and one degeneration proximal to the instrumentation. Nine patients had several indications for surgical revision. Five transpedicular osteotomies were performed in five patients.
Results — Mean follow-up was 30 months (range 18-48). On average 2.3 levels (range 1-4) were involved in the TLIF. The fusion was extended to the sacrum in 22 patients. The mean operative time was 5h50m (range 3-8 hours). Mean blood loss was 2100ml (400-4500). Postoperative lumbar lordosis (L1S1) was 53.5°, giving an improvement of 23° copared with the preoperative lordosis. Among the postoperative complications, there was one neurological complications which recovered partially at last follow-up one case of deep infection of the operative site which require partial removal of the implants and one case of recurrent non-union. There was no loss of correction in the frontal or sagittal planes with the exception of one patient who developed an infection. None of the patients in the series required complementary anterior surgery.
Conclusion — For revision surgery of scoliosis in the adult, a circumferential arthrodeis is needed to maintain the fusion. The TLIF method has the advantage of allowing intersomatic fusion via the posterior approach alone without opening the spinal canal. We consider that the TLIF technique is an alternative to two-phase procedures for revision surgery for scoliosis in adults. This method has given a good percentage of fusion in our series with little loss of correction.
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Radiographic assessment of kyphosis in ankylosing spondylarthritis before and after transpedicular osteotomy
Romain Debarge*, Guillaume Demey, Pierre Roussouly 
* Service de chirurgie orthopédique, centre des Massues, 92, rue Edmond-Locart, 69009 Lyon. 
Purpose of the study — Ankylosing spondylarthritis (AS) can progress to stiff thoracolumbar kyphosis which has an invalidating impact. Several publications have reported results with transpedicular osteotomies using horizontal or vertical reference lines. The purpose of our work was to report our experience with a new angle allowing the evaluation of the overall kyphosis (T1-S1) before and after correction by transpedicular osteotomy. The postoperative results were compared with the pelvic incidence (PI).
Material and methods — This was a radiographic study comparing a control group (154 asymptomatic volunteers and a group of patients with AS (n=28) who underwent posterolateral fusion associated with lumbar transpedicular osteotomy. The radiographic protocol was the same for the two groups. A large view including the entire spine was obtained (lateral and AP).  We measured the classic pelvic parameters (pelvic incidence and version, sacral slope), C7 tilt and the spinosacral angle (SSA). All measured were made with computer assistance by the same operator. Twelve osteotomies were performed on L4 and 16 on L3.
Results — The PI was greater in the AS group compared with controls (61 vs 51). Seven patients have a PI <50 (46 on average) and 21 had a PI > 50 (67 on average). For the C7 tile preoperatively, the low incidences had a low sacral slope and low pelvic version and greater global kyphosis than the high incidences (90 vs 98). In the control group, the C7 tilt and the SSA were 95.4 and 135.2 respectively. In the AS group, the C7 tilt increased from 72.6 to 83.1 (p=0.0025). The SSA increased from 96.4 to 13.3 (p=0.003).
Discussion — Pelvi with a low PI have a lower sacral slope than those with a high incidence; thus they can tolerate greater kyphosis before reaching an imbalance. For the high incidences, the pelvis has to retroverse more to obtain a low sacral slope. The minimal extension of the hips can limit this mechanism. After the osteotomy, all of the radiographic parameters were improved, but the SSA remained less than in the control group. The SSA is a good indicator of global kyphosis. Insufficient correction by unique lumbar transpedicular osteotomy explains the persistent retroversion of the pelvis postoperatively. The C7 tilt is useful to assess the improvement in the sagittal balance and the SSA give a better appreciation of the kyphosis correction per se.
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Is surgery indicated for all spinal neuroarthropathies?
Raphaël Jameson*, Christian Garreau de Loubresse
* Service d’orthopédie, hôpital Raymond-Poincaré, 104, boulevard Raymond-Poincaré, 92380 Garches.
Purpose of the study —Management of the spinal neuroarthropathy of Charcot's disease is recommended. Vertebral fusion should be extensive and often circumferential. The natural history of this disease, often diagnosed late, is poorly understood and the results of functional treatments not well studied. The purpose of this study was to describe the elements motivating surgical abstention and to analyse the natural course of the vertebral lesions.
Material and methods — The diagnosis of spinal neuroarthropathy was established in seven patients from 1997 to 2007. Six has paraplegia and one female patient Friedrich ataxia. The initial neurological disease was known for 18 years on average before diagnosis of the spinal neuroarthropathy. The management decision was based on patient motivation, comorbid conditions, and successive functional, clinical and imaging assessments. The patients were classed by the progression of vertebral destruction. Four patients had a non-evolving destruction, two with a stable spine and two with spinal hypermobility. 
Results — The spinal stability, the absence of progression of the spinal neuroarthropathy, and in certain cases the presence of an ossification process were determining in deciding to abstain from surgery. Despite the collapse of the trunk, surgical abstention was decided for two patients basically because of the loss of spinal mobility resulting from the arthrodesis. For three other patients with progressing spinal lesions, the presence of comorbid factors (major risk of infection), patient refusal of the risk of temporary or definitive loss of function were the reasons surgery was decided against.
Discussion — According to the literature, it is assumed that abstention from surgery will invariably lead to neurological or infectious complications and even patient death. We did not observe these events in our series. The major surgery exposes to a risk of failure; certain authors have reported a complication rate of 60% and others have had 40% repeat operations. The instability induced by the spinal neuroarthropathy can be considered providential by the patient. The fact that several patients declined surgery because of the fear of worsening their handicap after arthrodesis is noteworthy. Simulation with a rigid corset was determining. The spinal neuroarthropathy does not appear to be a continuous destructive process but its natural history is not well known. Predictive elements were not identified in this study.
Conclusion — Charcot's spinal neuroarthropathy is a challenging condition in frail patients. Disease progression, comorbid conditions, and multidisciplinary functional assessments are needed for adequate management and decision making.
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Outcomes in a series of 54 lateral unicompartmental knee prostheses at eight years follow-up
Sébastien Lustig*, Edouard Munini, Elvire Servien, Guillaume Demey, Tarik Ait Si Selmi, Philippe Neyret 
* 8, rue des Margnolles, 69300 Lyon-Caluire. 
Purpose of the study — The purpose of this study was to report the results observed in a consecutive series of 54 lateral unicompartmental knee prostheses with minimum five years follow-up.
Material and methods — One hundred forty-four unicompartmental cemented HLS resurfacing prostheses were implanted with a chromium-cobalt femoral element and an all polyethylene polyethylene element. Among these consecutive implantations performed from 1998 to 2003 in accordance with indications established in 1988, 54 were lateral unicompartmental knee prostheses (37.5%) implanted in 10 men and 44 women. Mean age was 68.5 years (range 25-88). A lateral approach was used for the first six implants in this series. One patient was lost to follow-up, five died and one underwent revision for a total prosthesis. Forty-seven patients were reviewed with mean 100.9 months follow-up (64-159). Clinical data were analysed with the IKS criteria and all patients had a complete radiographic work-up before surgery and at last follow-up.
Results — In this series 96.3% of patients (n=52) were satisfied or very satisfied. Mean flexion was 133 (110-150). The mean knee score was 81.1 (25-100). Mean residual alignment was 2° valgus. A lucency was noted in 13.2% of knees, but remained stable. There was one failure requiring revision for a total prosthesis (loosening of the tibial component). The Kaplan-Meier survival was 98.1% at ten years. Three patients exhibited wear of the medial femorotibial compartment and had a medial unicompartmental implant. The overall survival (reintervention irrespective of reason) was 91.1%. 
Discussion — Outcomes were very satisfactory, globally similar to recent series in the literature. Reliable sustainable outcomes with lateral unicompartmental implants have led us to widen our indications (moderate overweight, younger patients).
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Long-term outcomes in 43 unicompartmental Oxford prostheses for varus deviation of the knee
Numa Mercier*, Dominique Saragaglia 
* Hôpital Sud, clinique universitaire de chirurgie orthopédique et de traumatologie du sport, CHU de Grenoble, 38130 Échirolles. 
Purpose of the study — The purpose of this work was to analyse the long-term results obtained with 43 medial Oxford unicompartmental prostheses implanted from 1988 to 1994 for varus deviation of the knee. 
Material and methods —Initially, the series included 56 patients (59 prostheses), but data were incomplete for nine patients who had died and five who were lost to follow-up. The analysis thus included 40 patients (74%): 16 were living at the time of this review (40%), 14 had died (35%) and ten had a total knee arthroplasty after failure of the Oxford prosthesis (25%). Mean age at initial surgery was 68.83±7.54 years (range 47-86). There were 13 surgical revisions: four for loosening, three for deterioration of the lateral compartment of the knee, two for repeated meniscal dislocation, two for rupture of the femoral implant and one repeated revision for impingement between the meniscal element and the femoral condyle. For ten knees, we replaced the implant with a total knee arthroplasty and in three others, we changed the meniscal piece. 
Results — One year after the initial operation, the overall IKS score was 189.67±14.43 points (115-200), i.e. 93% good and very good outcomes. Regarding the initial radiographic results, overall varus of the lower limb had improved from 171.31±0.46 (161-180) preoperatively to 178±3.21 (170-186) postoperatively. Sixty-three percent of the patients had normal alignment or slight undercorrection (0-4), 19% had a greater undercorrection (5-9), 2% an excessive undercorrection (10), and 16% an over correction (181-186). At review, mean follow-up was 14.8±1.16 years (13-17) and mean patient age was 82 years (n=16). The mean overall IKS was 145.52±39.90 points. Sixty-nine percent of the patients were satisfied or very satisfied with the prosthesis. The prosthesis survival was 93% at one year, 90.5% at five years, 74.7% at ten years and 70.1% at fifteen years.
Discussion — Globally, the unicompartmental Oxford prosthesis has not provided in our hands the results we expected. Certain failures could undoubtedly have been avoided and should be included in the learning curve. Nevertheless, this prosthesis is certainly difficult to insert and carries a non-negligible risk of undercorrection, especially when the deviation is overcorrectible and care is taken to avoid dislocation of the meniscal element. 
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In vivo MRI to explore the patellofemoral joint of the Journey® total knee arthroplasty
Jean Brilhault*, R. Dana Carpenter, Sharmila Majumdar, Micheal D. Ries
* Service de chirurgie orthopédique 1, CHRU de Tours, 37044 Tours cedex.
Purpose of the study —Kinetic studies of total knee arthroplasty (TKA) in vivo have provided divergent data but have agreed on one point: knee kinetics is abnormal after TKA. Restitution of a normal kinetics is thus the goal to reach to improve functional outcome after TKA. The Journey® TKA is specifically designed to induce automatic medial rotation of the tibia during flexion. This would align the extensor system during flexion and would reduce mediolateral shear forces applied to the patellofemoral joint. Fluoroscopic dynamic studies have been conducted in vivo to confirm the reality of the femorotibal kinematics but to date there has been no study of the patellofemoral kinematics. Magnetic resonance imaging (MRI) is the gold standard for exploring the knee. The important artefacts caused by metal implants made of chromium-cobalt alloys make it difficult or impossible to interpret the images in patients with  TKA. Oxinium® implants are weakly ferromagnetic, allowing the development of a specific MRI sequence which can be used to explore a TKA. 
Material and methods — We used this technique in vivo for a 3D exploration of the patellofemoral kinematics of six Jouney® TKA in comparison with five Genesis II® TKA with preservation of the posterior cruciate ligament and with 13 normal knees. We analysed: patellofemoral surface area of contact, patellar translation and shift during weight-bearing flexion.
Results — The results showed that the patellofemoral kinematics of the Journey® TKA are close to that observed in normal knees and that the patellofemoral pressures of the posterior cruciate ligament TKA are significantly higher than with the Journey® TKA.
Discussion — These findings confirm our initial hypothesis and allow hop for better functional outcome and reduced wear of the patellar implant with the Journey® TKA.
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Translation and rotation kinetics of the mobile plateau of the total knee arthroplasty with preservation of the posterior cruciate ligament: 51 implants
Julien Chouteau*, Jean Luc Lerat, Rodolph Testa, Michel Henri Fessy, Scott A Banks, Bernard Moyen 
* Service de chirurgie orthopédique et de traumatologie du sport, centre hospitalier Lyon-Sud, chemin du Grand-Revoyet, 69495 Pierre-Bénite cedex. 
Purpose of the study — The purpose of this study was to use weight-bearing radiographies to study the mobility of the polyethylene insert in relation to the femoral and tibial components of a total knee arthroplasty (TKA) with preservation of the posterior cruciate ligament and a mobile plateau with rotation and anterioposterior translation (INNEX® Anterior-Posterior Glide, Zimmer).
Material and methods —  A 3D kinematic study of the femoral and tibial component and the mobile insert was conducted on a series of 51 first-intention TKA using a computer-assisted matching system between 3D prosthetic models and the radiographic silhouette of the implants.
Results — At mean 23 months postoperatively, the polyethylene tibial insert exhibited an increase in its internal rotation during flexion. This rotation, knee extended, was limited to rotation between the insert and the tibial base. With increased flexion, there was an increase in the value and the portion of rotation involving the femoral component in relation with the mobile tibial insert.
Discussion — The degree of insert mobility has varied depending on the report. Certain authors have reported relatively limited mobility because of a minimally congruent superior surface allowing anteroposterior and mediolateral translation as the femur glided over the insert. Others report mobility of the mobile plateau in relation to the tibial base and minimal rotation of the femoral component. Rotation of the polyethylene insert in TKAs with a mobile plateau appears to be quite variable. With the LCS AP Glide prosthesis, anteroposterior translation of the mobile plateau was measured at a mean 5.6 mm (1-1.125 mm). Paradoxical anterior translation, rather than posterior translation, of the mobile plateau with flexion has been reported in a few patients.
Conclusion — The mobile plateau has exhibited progressive increase in internal rotation with flexion. We have concluded that the major part of the mobility occurs between the mobile plateau and the tibial base. However, with flexion, the femoral component increased its mobility over the plateau. During flexion, anteroposterior translation occurred between the femoral piece and the tibial insert, and between the tibial insert and the tibial base, but the direction of the translation of the mobile tibial insert appeared to be unpredictable with the non-constrained prosthesis used for this study.
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Hypoesthesia after total knee arthroplsaty: prospective comparative randomised study of a lateral incision versus a mini-medial incision 5657
Jean-Michel Laffosse*, Anna Potapov, Michel Malo, Martin Lavigne, Michel Fallaha, Julien Girard, Pascal-André Vendittoli
* Service de chirurgie orthopédique, hôpital Maisonneuve-Rosemont, 5415, boulevard de l’Assomption, H1T 2M4 Montréal (Qc), Canada.
Purpose of the study —A medial incision for implantation of a total knee arthroplasty (TKA) offers an excellent surgical exposure while minimising the length of the skin opening. This incision however implies section of the proximal portion of the infrapatellar branch of the medial saphenous nerve, potentially associated with lateral hypoesthesia and formation of a neuroma (painful scar). We hypothesised that an anterolateral skin incision would produce less hypoesthesia and postoperative discomfort.
Material and methods — We conducted a prospective randomised study to compare the degree of hypoesthesia after a medial or lateral skin incision for the implantation of a TKA. Fifty-knees in 43 patients, mean age 65.9±8.4 years were included; 26 knees for the lateral incision and 24 for the medial. All patients had the same type of implant. Clinical results were assessed with WOMAC, KOOS and SF36. Semme-Weinstein monofilaments were applied to measure sensitivity at 13 characteristic points. Patients were assessed at six weeks and six months. The zone of hypoesthesia was delimited and photographed for measurement with Mesurim Pro9®. Satisfaction with the surgery and the scar was noted. Data were processed with Statview®; p<0.05 was considered significant.
Results — The two groups were comparable preoperatively regarding age, gender, body weight, height, body mass index, body surface area, aetiology, and clinical score. Operative time, blood loss, and number of complications were comparable. The functional outcomes (WOMAC, KOOS, SF36) were comparable at six weeks and six months. Active flexion was significantly greater at six months in the lateral incision group (p=0.03). The zone of hypoesthesia was significantly smaller in the lateral incision group at six weeks (p<0.01) and at six months (p<0.01), as were the number of points not perceived on the filament test (p<0.01 in both cases) while the length of the incision was comparable (p>0.05). This was associated subjectively, with less loss of sensitivity and less anterior pain reported by the patient at six months.
Discussion — Lateral and medial incisions enable comparable functional outcomes. The lateral incision produces less hypoesthesia and less anterior pain. This improves the immediate postoperative period and facilitates rehabilitation as is shown by the gain in flexion at six months.
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Neuropathic pain after knee arthroplasty
Jean-Michel Wattier*, Vincent Tiffreau, Camille Levisse, Julia Salleron, Fran¸cois Gougeon, Gilles Lebuffe
* Unité douleur, pôle d’anesthésie réanimation, hôpital Cl.-Huriez, CHRU de Lille, rue M. Polonovski, 59037 Lille cedex.
Purpose of the study — The favourable outcome with knee arthroplasty can be compromised by persistent unexplained pain. Postoperative pain accounts for about 30% of the complaints of chronic pain present in 25% of the general population and would be to a large extent of neuropathic origin (DCN). The purpose of this work was to evaluate pain before and after knee arthroplasty in terms of intensity and clinical expression.
Material and methods — A prospective monocentric epidemiology study was conducted to validate self-administrated questionnaires which, over a six month period, were completed by knee arthroplasty patients. A numerical scale (Nu) from 0 to 10, a 7-item questionnaire screening for neuropathic pain (burns, painful cold, electrical discharge, tingling, pins and needles, numbness, itching) scored 0 or 1 and positive if the score is ≥3 (DN4), an abridged qualitative pain questionnaire (QDSA) divided into a sensorial score (QDSAs) and an affective score (QDSAa), and a scale evaluating anxiety and depression (HAD) were recorded preoperatively, (T0), at 3rd postoperative day (PO), 1st (M1), 3rd (M2) and 6th (M6) postoperative month. Outcome was expressed as mean±SD or median and range.
Results — Eight men and 39 women, mean age 66.6±10.7 years were included. These patients. Fourteen of 47 (25.9%) had DCN postoperatively (2 DN4 successively ≥3). The “tingles” item for postoperative DN4 was significantly predictive of DCN (specificity 88.9%, sensitivity 83.3%). Preoperatively, the median intensity of pain was 6 (5-10) and was significantly higher in patients with DCN compared with those without DCN at M1 (4 [1—8] vs 3 [0—7]) and M3 (4 [1—8] vs 2 [0—6]) (p < 0,009) including 3/14 patients with Nu > 7 at M3. At M6, 12.7 % (n = 6/47) patients still had DN4 ≥3. The QDSAs score was higher in patients with DCN at M1 (11.8±4.4 vs 4.8±4.5; p < 0.001) and M3 (10.2±6 vs 3.5±3.2; p < 0.001). There was no significant difference between the QDSAa scores and the HAD.
Conclusion — The persistence of unusually intense pain after knee arthroplasty would suggest the pain could result from a neuropathological source which would require specific treatment because of the general insensitivity to analgesics.
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Opening the doors to the operative theatre
Franck Accadbled*, Damien Louis, Matthew Rackham, Peter Cundy, Jérôme Sales de Gauzy 
* Service de chirurgie orthopédique et traumatologique, hôpital des Enfants, 330, avenue de Grande-Bretagne, 31059 Toulouse. 
Purpose of the study — Increasing the number of times the operating room doors open increases the number of airborne bacteria and consequently the rate of postoperative infections with sometimes disastrous results, particularly for prosthesis surgery.
Material and methods —An observer counted the number of times the door to the operating room were opened during orthopaedic operations. The study was conducted in a teaching hospital (hospital A) during scoliosis surgery then repeated for a similar operation after posting dissuasive signs and delivery of information to the personnel concerning the risk of contaminating the patient. A study was then conducted for total hip arthroplasty (THA) in another teaching hospital (hospital B) and in a private clinic (hospital C). The same protocol as used in South Australia was applied for these studies. 
Results — The mean rate of door opening in hospital A was 0.52/min. This rate was 0.45/min (13.5% less) in the same hospital A after posting dissuasive signs on the doors and providing information to the personnel. In hospital B, the rate was 0.67/min. In hospital C, the rate was 0.42/min (i.e. 37% less). In Australia, the mean rate was 1/min in hospital A before sign posting and information delivery and 0.65 (-35%) after. In hospital B, the rate was 0.87/min and in hospital C 0.47/min (i.e. 46% less).
Discussion — Nearly 50 years ago Sir John Charnley demonstrated that airborne contamination must be controlled in prosthetic orthopaedic surgery. In France airborne contamination is regulated by a series of standards (NF EN ISO 14644 established in 1999) and partially controlled during the design phase of operating rooms with the installation of laminar flow ventilation. Door opening, and particularly swinging doors, causes turbulent airflow increasing bacterial contamination.
Conclusion — Circulation in the operating room should be limited to necessary organisation (prior transport of instruments and consumables, fluoroscope, nursing staff turnover, etc.) and by information and education of all participants. The presence of observers is inevitable in the operating rooms of teaching hospitals. Their entrance and exit should however be limited and their movement within the room controlled. It is also recommended to use cell phones.
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Results of a global blood-sparing strategy for total knee arthroplasty
Hervé Hourlier*, Bernard Liné, Peter Fennema, Marc Blaysat, Michel De Lestang
* Polyclinique de la Thiérache, 59212 Wignehies.
Purpose of the study —The risk of homologous blood transfusion for primary total knee arthroplasty (TKA) varies between centres from 4 to 72%. Measurement of mean blood loss for patients undergoing primary total hip or knee arthroplasty led us to adopt a global blood-sparing protocol.
Material and methods — This was a prospective observational study involving 90 TKA (TC-SB) implanted by one surgeon in 56 women and 33 men, mean age 74 years, ASA 3 for 29%, mean BMI=31. Programmed autologous transfusion and blood recovery were not applied. Alpha epoeitine (EPO was administered in the preoperative period in accordance with the predicted serum haemoglobin at discharge. Tranexamic acid (TA) was injected intravenously during the operation.
Results — The mean operative time was 63 minutes, mean tourniquet time 51 minutes.  During the perioperatively period, the mean 7-day blood loss was 566±254 ml red cells and 1560±643 total blood. Mean serum haemoglobin at discharge was 1.0 g/dl. Fourteen percent of patients had a postoperative serum haemoglobin less than 10 g/dl (lowest level 8.4 g/dl). One patient had a transfusion; this was a man in his nineties who was operated on without a tourniquet and without TA because of a poor arterial system. Nearly 86% of patients received TA with a significant (p<0.05) decrease in bleeding compared with those who did not receive TA (365 ml total blood). EPO was delivered for 22% of patients (2.8 injections on average) to reached 14.2 g/dl the day before the operation.
Discussion — This overall strategy for blood sparing enabled us to reduce the risk of transfusion and limit costs. In this series, the prescription of EPO was not targeted to reach a set level preoperatively but was based on the predicted serum haemoglobin level at discharge. Thus seven patients with a preoperative haematocrit below 39 did not receive EPO. None of these patients were transfused. Their discharge haemoglobin was between 10.7 and 12.4g/dl. Use of TA should be included in the calculation of the predicted discharge haemoglobin level in order to better determine candidates for EPO injections.
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Orthopaedic surgeons’ perception of haemorrhagic risk
Franck Dujardin
CHU de Rouen, 76031 Rouen
Purpose of the study — Prior assessment of haemorrhagic risk appears to be an essential element in orthopaedic surgery, particularly for lower limb procedures. This assessment is necessary for information delivery to the patient, for elaborating a transfusion strategy, and to choose between different therapeutic options. Despite this potential interest, data which could be used to validate this hypothesis and define and quantify what is called “haemorrhagic risk” are scarce in the literature. In order to furnish a preliminary element for reflection on this topic, a sample of 450 orthopaedic surgeons and 50 anaesthetists who perform routine arthropathy procedures for the lower limb were questioned.
Material and methods — This was an Internet questionnaire with 13 questions. Five hundred practitioners were surveyed in five western countries (France, Germany, United-Kingdom, Spain, United States), 100 in each country. 
Results — Globally, 90% of the practitioners considered it “important” or “very important” to evaluate the haemorrhagic risk. This percentage varied from 83% to 98% depending on the country. The main haemorrhagic complication was considered to be operative site bleeding, intra- or postoperatively, for 95% of the practitioners (89% to 98%) after hip or knee arthroplasty. The possible consequences of this haemorrhage were classified according to their gravity. Vital risk was classified N1, but not systematically or unanimously, since, for example, 75% of the French practitioners did not place vital risk in this category. Three other criteria of gravity of operative bleeding were reported, but with no clear hierarchy: i) requirement for a revision of the operative site; ii) volume of blood loss considered important because of a drop in the haemoglobin to 4 – 6.5 g/dl, or transfusion of 2.4 – 3 packed cell units; iii) complications related to the haematoma, difficulties for rehabilitation or longer hospital stay.
Discussion — This survey showed that evaluation of haemorrhagic risk is considered to be an important element in orthopaedic practice, particularly operative site bleeding. The main elements constituting signs of gravity were: vital risk, revision, a threshold of blood loss, and constitution of a haematoma.
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Preoperative ambulatory screening of patients carrying Staphylococcus aureus or presenting urinary tract colonization before orthopaedic surgery
Saidou Diallo*, Odile Bajolet, Nicolas Fontanin, Vincent Girard, Alain Harisboure, Emile Dehoux 
* CHU de Reims, 45, rue Cognacq-Jay, 51100 Reims.
Purpose of the study — Prevention of operative site infections (OSI) in orthopaedic surgery requires strict observation of validated practices during hospitalisation and in the operative theatre, review of morbidity and mortality, and surveillance of OSI. Certain intrinsic patient-related risk factors of OSI cannot be controlled without direct implication of the patient and the referring physician. Search for Staphylococcus aureus (SA) colonisation and bacteriuria should be done in the ambulatory setting, before hospitalisation. The purpose of this work was to evaluate the feasibility of a search for SA in the nasal swabs and urine samples in patients scheduled for prosthesis surgery.
Material and methods — This was a prospective study on 335 patients who had a total hip arthroplasty (THA) or a total knee arthroplasty (TKA) from January 1, 2007 to December 31, 2008. Bacteriological tests were performed before hospitalisation. Before hospitalisation, the patient and the primary care physician were give information on the proper procedure for chemical decontamination. The results of these laboratory tests were analysed and OSI were followed.
Results — Three hundred thirty-five patients (195 THA and 143 TKA) were included; the sex-ratio was 0.95 M/F. Sixty-one patients (18%) exhibited SA colonization, including two meticillin resistant strains. Urine samples were positive in 30/323 patients (9.3%). Three patients presented an early OSI: two infections of a revision THA and one infection of a revision TKA. Two of these patients had an SA infection, including one who was colonized and had applied the chemical decontamination protocol before hospitalization.
Discussion — By treating bacteriuria before hospitalization, deferral of the scheduled operations could be avoided. Laboratories must run two sets of tests to search for both met-S and met-R SA, which in our experience was not always the case despite written prescriptions. Implementation of chemical decontamination of the nasal passages and skin before surgery requires a well-established cooperation between the primary care physician and the hospital. The three infections recorded in this series involved revision procedures, with a context of rheumatoid polyarthritis for two patients.
Conclusion — Systematic screening for SA colonization in orthopaedic surgery remains a subject of debate, particularly concerning the cost-efficacy balance, but can be quite useful in certain situations such as revision or prosthetic surgery in immunodepressed patients.
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Risk factors of failure by Staphylococcus aureus infection of total hip arthroplasty and total knee arthroplasty: retrospective single site study of 97 patients
Donatienne Joulie*, Caroline Loiez, Laurence Legout, Hervé Dezeque, Bernadette Roselé, Carlos Maynou, Eric Beltrand, Emmanuel Hue, Eric Senneville, Henri Migaud
* Service d’orthopédie C, hôpital Roger-Salengro, 1, place de Verdun, 59000 Lille.
Purpose of the study — Factors affecting the course of Staphylococcus aureus (SA) infected total hip arthroplasty (THA) and total knee arthroplasty (TKA) are poorly understood.
Material and methods — The microbiology laboratory database on patients hospitalised from June 2001 to June 2006 for medical and surgical treatment of an SA infected THA or TKA were reviewed. Data collected were: clinical, radiological, and biological (CRP) status known at least two years after the end of the antibiotic treatment. Success was defined as normal findings in all three domains at last follow-up and failure for any other situation.
Results —The series included 87 patients (43 male and 54 female, mean age 66.5 years, 62 THA, 35 TKA). Material was removed in 51 patients (52.6%). The infection was related to met-R SA in 14 patients (14.4%) and polymicrobial infection in 24 patients (24.7%). Mean duration of intravenous treatment was 7.3±9.4 days and total duration of antibiotic treatment was 115.472.2 d. At mean follow-up of 54.1±19.4 d, the overall success was 62/97 (63.9%).  The only parameters significantly associated with failure were delay to management after first signs revealing longer infection (67.9 days vs 144.8 days) and an antibiotic therapy not adapted bacteriological results to immediately after surgery. (28.6% vs 3/28; 4.8%). In this series, met-R SA was not a risk factor of failure.
Conclusion — This work suggests that delayed surgical management and quality of antibiotic treatment for the first revision are factors affecting the prognosis of SA infected THA and TKA. These results are in favour of a multidisciplinary approach to care for these patients.
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Experience of a pluridisciplinary team in the management of bone and joint infections (or why I’ve become an advocate of group therapy)
Laurent Jeunet*, Jean Daniel Kaiser, Lydiane Bellidenty, Francis Berthier, Isabelle Patry, Xavier Bertrand, Joel Leroy, Catherine Chirouze, Thierry Henon, Thomas Meresse, Sylvie Grandperret, Johann Malpica, Patrick Garbuio 
* Service de chirurgie orthopédique, CHU Jean-Minjoz, 2, boulevard Fleming, 25030 Besançon cedex. 
Purpose of the study — Management of bone and joint infections is a recognised public health concern recently labellised by the establishment of Reference Centres and associated Reference Centres. Among other objectives, these Centres are designed to develop pluridisciplinary expertise in the form of recommended clinical practices (French Health Ministry directive DHOS, May 2008).
Material and methods — In response to this tender, a weekly pluridisciplinary meeting was instituted in March 2008 with an orthopaedic surgeon, an infectious disease specialist, an anaesthetist, a pharmacist, microbiologists, a rheumatologist and a diabetologist. The activity and impact on antibiotic consumption in the functional unit of septic surgery was evaluated over a one-year period.
Results — From March 2008 to March 200, 35 pluridisciplinary meetings were held and analysed 243 files concerning 133 patients. This consensual approach led to a decrease in the antibiotic consumption in the functional unit. This consumption was 1222 DDJ/1000 days hospitalisation during the last semester of 2007 and 1069 DDJ/1000 days during the last semester of 2008 (p=0.005). During this same period, the activity in the unit increased from 37 patients with infected material (CIM 10 T 84) in 200 to 58 in 2008 and from 27 patients with septic arthritis (codeM00) to 42 in 2008. Similarly the number of indexed pathological conditions in this unit increased from 447 to 548 in 2008 with a fall in the mean duration of the hospital stay from  11 days in 2007 to 9.6 in 2008. The improvements provided by the process of intraoperative sampling provided bacteriological documents in 85% of cases. The analysis of antibiotics prescribed in the functional unit showed a decline in the consumption of antibiotics with week or unknown distribution in bone (amoxicillin + clavulanic acid: -13%; pristinamycin: -72%) and an increase in the prescription (before adaptation to documented bacteriological results) of the association cefotaxime+fosfomycin (5-fole increase in one year).
Discussion — This study clearly shows how important regular pluridisciplinary discussion is needed to optimise the management of bone and joint infections and that this approach improves the antibiotic prescription and shortens the hospital stay. 
Conclusion — This experience proves the pertinence of the Reference Centres and the associated Reference Centres, both economically and medically.
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Angioscanner evaluation of vascular invasion of limb tumours versus surgery: 55 cases
Fabrice Thévenin*, David Biau, Jean-Luc Drapé, Antoine Babinet, Philippe Anract, Frédérique Larousserie, Antoine Feydy
* 37, rue du Faubourg-Saint-Jacques, 75014 Paris.
Purpose of the study — The objective was to assess the diagnostic yield of angioscanner evaluation of arterial invasion of limb tumours before surgery.
Material and methods — This was a prospective study conducted from January 2005 to May 2008 designed to assess 55 arterial segments and limb or pelvic tumours on the preoperative angioscan. Screen displays of the radiographic images were reread conjointly but radiologists using vascular analysis software. Contact of a large vessel with the tumour was classified as follows: fatty line, contact less than 90° of the vessel circumference, contact less than 180°, contact ≥ 180°. Intraoperative vessel-tumour contact was classified as follows: cleavable, non-dissectible. Agreement between the angioscan and the operative findings was analysed.
Results — Forty-five arteries were cleavable and ten non-dissectible. All arteries that were separated from the tumour by a fatty plane or were in contact over less than 90° of the circumference of the vessel were cleavable at surgery (n=37/37). The sensitivity, specificity and diagnostic accuracy and the rate of positive scan for probable arterial contact >180° were 90, 93, 93 and 13.5% respectively. 
Conclusion — The angioscanner provides a satisfactory means for predicting vascular invasion of limb and pelvic tumours and contributes pertinently to the preoperative work-up.
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Fixation-release for the treatment of vertebral metastases with or without neurological involvement : 80 patients treated by the same operator
Frédéric Jacquot*, Mokrane Ait Mokhtar, Alain Sautet, Jean-Marc Féron
* Hôpital Saint-Antoine, 184, rue du Faubourg-Saint-Antoine, 75012 Paris. 
Purpose of the study — The goal of palliative surgical treatment of vertebral metastases is to avoid, stabilise, or improve neurological disorders and to relieve pain. We propose early treatment for fixation of threatening lesions and extensive release without resection for programmed surgery outside the emergency context. 
Material and methods — From 2001 to 2005, eighty patients underwent scheduled surgery for threatening or symptomatic lesions. Mean age was 59 years (range 32-82). The primary tumour was: breast (n=35), lung (n=19), kidney (n=8), uterus (n=1), prostate (n=2), ENT (n=3), gastrointestinal (n=5), haematology (n=7). Sixty-six patients presented Frankel B to D neurological involvement. The Tokuhashi score was 8 on average (range 5-9) and the Karnofsky index 57% (range 30-70). Sixty-four patients had visceral metastases. On average 7 levels were instrumented (range 4 to 8). The procedure included laminectomy in all cases.
Results — Blood loss was 500 cc (300-2700) and operative time 110” (65-110). Fifty-nine patients recovered one or more Frankel grade. Six patients (7%) developed a postoperative infection. The actuarial survival at one year was 78%; 95% for patients free of motor neurological involvement and 65% for the others. This difference was significant.
Discussion — Spinal metastases should be detected and treated before emergency care is required. At the present time this treatment is well programmed. Fixation without tumour resection enables prolonged survival and allows time for other treatments in a pluridisciplinary management scheme. Several therapeutic options are possible but converge towards improved quality of life.
Conclusion — Posterior tumour resection is not useful for palliative surgical management of vertebral metastases. We propose an active approach using a simple well-defined surgical procedure without waiting for development of a neurological emergency.
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Navigation for resection of pelvic sarcomas and reconstruction
Pierre-Louis Docquier*, Laurent Paul, Olivier Cartiaux, Xavier Banse, Christian Delloye 
* Cliniques universitaires Saint-Luc, 10, avenue Hippocrate, 1200 Bruxelles, Belgium
Purpose of the study — Resection of sarcomas from the pelvis is particularly difficult because of the risk of injury to the vascular and neurological structures and the complex helicoidal anatomy of the iliac bone. Salvage of the lower limb is preferable but raises the risk of an insufficient resection margin. Imaging procedures (CT scan, magnetic resonance) allow preoperative planning but intraoperative landmarks are not always easy to recognise. Navigation might be highly useful for this type of surgery.
Material and methods — Two patients with a sarcoma of the pelvis (chondrosarcoma and synovial sarcoma) underwent tumour resection using a navigation system. For the second patient, the cut for the bone graft was also navigated enabling reconstruction with a perfectly adjusted graft. The tumour was delimited on each magnetic resonance slice to produce a 3D reconstruction image. This volume was co-recorded on the scanner. The scan with the tumour limits was fed into the navigation machine. Resection planes were chosen taking into account the surgical approach, the type of reconstruction desired, and the healthy margin accepted. These planes were then transposed onto the allograft scan to enable an exactly adapted cut. Plaster prototypes were modelled from the scan of the patient’s pelvis and the allograft scan. The tumour resection and the allograft procedures were repeated on the prototypes using the navigation system.
Results — The navigation system was used successfully as planned preoperatively. The planes of the cuts were as planned. The healthy margin was sufficient in all cases and confirmed at the pathology exam.
Discussion — Navigation enables exact localisation in relation to the tumour throughout the operation. A healthy margin of one centimetre or more can be achieved safely. The allograft cut can be made by another surgeon simultaneously with the tumour resection, saving time. The allograft-host contact surface is improved giving a good congruency with the graft.
Conclusion — Navigation is a very useful tool for resection of pelvic tumours and their reconstruction.

167
Review and critical analysis of a series of primary or recurrent extra-abdominal desmoids fibromas: 26 cases
Olivier Barbier*, Philippe Anract, Etienne Pluot, Frédérique Larouserie, Antoine Babinet, Bernard Tomeno
* 21, rue George-Bernard-Shaw, 75015 Paris.
Purpose of the study — Extra-abdominal desmoids tumours are benign tumours generally managed by more or less wide surgical resection. This surgery can be mutilating and carries a risk of recurrence to the order of 50% according to several authors. 
Material and methods — We followed a series of 26 patients from 1989 to 2009 with non-operated extra-abdominal desmoids tumours. Our objective was to study the clinical, radiographic and pathological course of these tumours and identify prognostic factors. For 11 patients, no medical or surgical treatment was delivered beyond the diagnostic biopsy; for 15, the tumour recurred after surgery and no other adjuvant treatment was given.
Results — Twenty-four tumours stabilised at 13.2 months on average for primary tumours and 20.9 for recurrent tumours. Thus en general, the tumour progression was less than 3 years. In all cases, once the tumour stopped progressing, it did not progress again. One primary tumour regressed spontaneously and one recurrence continued to progress at last follow-up of 23 months. Surgery was not required for any of the patients, excepting biopsy procedures to confirm diagnosis. MRI was the exploration of choice for follow-up. 
Discussion — This series, which is the largest devoted to followed extra-abdominal desmoid fibromas, confirms recent data in the literature. A wait-and-see attitude should always be discussed with this type of tumour.
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Hemangiopericytoma: clinical experience with a little known tumour entity
Alain Meyer*, Bernard Toméno, Frédéric Sailhan, Philippe Anract
* 59, avenue Alphand, 94160 Saint-Mandé.
Purpose of the study — We present our cases of hemangiopericytomas treated surgically in our department of orthopaedic oncology. The purpose of this work was to study this vascular tumour rarely reported in the orthopaedic surgery in order to establish epidemiological, management, and prognostic elements.
Material and methods — This was a retrospective descriptive study of patients seen since 1995 with benign (n=4) or malignant (n=16) hemangiopericytoma. The large majority were FNCLCC grade 2. Mean follow-up was ten years. Course before diagnosis was longer for benign tumours (14 years) than malignant tumours (0.9 years). Tumour localization was the lower limb (55%), the upper limb (3%) (constantly involving the scapular girdle) and isolated tumours (sternum, dorsal tumours). Two patients presented metastasis at diagnosis. A biopsy was obtained in all cases.
Results —The sample contained soft haemorrhagic tissue in all cases. The typical histology was a proliferating vascular architecture with either a fibrous or muscular component. Immunohistochemistry studies revealed positive labelling for vimentin and CD99. The diagnosis of malignancy was particularly difficult, often because of the poor knowledge of pericyte differentiation. For the benign tumour, treatment consisted in resection followed by clinical and radiographic surveillance every six months. No recurrence was observed at more than five years follow-up. For the malignant tumours, all patients were given neoadjuvant chemotherapy followed by wide resection. Adjuvant chemotherapy, determined according to the resection margins and presence of not of metastasis, was instituted for 60% of patients and associated with radiotherapy for two. The total-remission survival for malignant tumours was 60% at five years. Local recurrence was noted in 18% of patients and development of  metastasis in 10%. Mortality was 20%.
Discussion — The histology diagnosis was not straightforward, particularly for confirming the benign nature of the tumour; search for specific markers is needed for routine diagnosis.
Conclusion — The results obtained in this series provide valuable information for the diagnosis of sarcoma, particularly concerning the controversial issue of the aggressiveness of malignant tumours. 
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Chondrosarcoma on solitary exostosis and exostosis disease : a series of 25 patients
Jean-Charles Aurégan*, Frédéric Sailhan, David Biau, Mathieu Karoubi, Valérie Dumaine, Antoine Babinet, Philippe Anract 
* 11, place Adolphe-Chérioux, 75015 Paris.
Purpose of the study — Secondary chondrosarcoma is rare (1% of malignant bone tumours). Most cases develop from solitary exostosis or concern an exostosis disease. Localisations predominate in the girdles. Management is difficult and no consensus has been reached. The purpose of this study was to present a series of 25 secondary chondrosarcomas in order to improve diagnostic and therapeutic management.
Material and methods — This was a retrospective analysis of 25 cases of secondary chondrosarcoma (10 on solitary exostosis and 15 on exostosis disease) treated by one surgical team from 1970 to 2008. The epidemiological features, clinical signs, radiographic findings, type of treatment and outcome at last follow-up were analysed for the two groups.
Results — Patients with secondary chondrosarcoma were 10 to 20 years young than those with primary chondrosarcoma. There were an equivalent number of men and women and the predominant sites involved flat bones in both groups. The radiographic signs of sarcomatous degeneration most widely observed included heterogeneous calcifications, irregular contours, and soft tissue invasion. Tumours were generally well differentiated. The rate of local recurrence after surgery was 15% at five years and 20% at ten years. Mortality was 2% at five years and 5% at ten years. Most of the deaths occurred after local recurrence. Metastases were identified in four patients after the initial resection. The rate of local recurrence was lower after wide surgical resection.
Discussion — The real objective with secondary chondrosarcoma is to ensure a regular effective follow-up of these patients with a known risk of recurrence (exostosis disease) in order to recognise early signs of sarcomatous degeneration. One of the most reliable signs is recent development of unusual pain on a known exostosis. Education of at-risk patients is crucial and should enable early screening and detection.
Conclusion — Secondary chondrosarcoma occurs 10 to 20 years earlier than primary sarcoma and generally involves the girdles. Outcome and management practices are similar to primary chondrosarcoma. The most important issue is to ensure good patient follow-up in order to enable early diagnosis in patients at risk.
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Variations in anatomic relations of the anterior interosseous nerve and identification of potentially compressive structures
Laurent Mathieu*, Christophe Oberlin
* Hôpital d’instruction des armées Bégin, 69, avenue de Paris, 94160 Saint-Mandé.
Purpose of the study —Neurolysis is required for the treatment of non-regressive posttraumatic or spontaneous palsy of the anterior interosseous nerve. This technique is difficult because of the anatomic variability of the nerve and the neighbouring structures. The purpose of this study was to determine the imperative elements for neurolysis by analysing the anatomic relations of the anterior interosseous nerve and identifying the potentially compressive musculo-aponeurotic and vascular structures.
Material and methods — Twelve fresh anatomic specimens were dissected unilateral; the subjects (six male, six female) were aged 82.6 years on average at death. Emergences of the anterior interosseous nerve and its division branches were studied. The relations with the following structures and their anatomic variations were analysed: the lacertus fibrosus, the fibrous arcades of the pronator teres, and the flexor digitorum superficialis, the accessory head (if present) of the flexor pollicis longus (Gantzer muscle) and the vascular structures in close contact with the nerve. The topographic landmarks were noted in relation to the bi-epicondylar line.
Results — Emergence of the anterior interosseous nerve was situated, on average 54.5 mm below the bi-epicondylar line, on the posterior (n=9) or ulnar (n=3) aspect of the median nerve. The relative situations of its division branches were variable. A fibrous arcade was found between the lacertus fibrosus and the pronator teres in two specimens. Nine specimens had two arcades at the pronator teres and the flexor digitalis superficialis, but three specimens only had one. The presence of an accessory head within the flexor digitalis superficialis was a configuration with risk of nerve compression. The Gantzer muscle was present in six specimens and crossed the nerve superficially. Two types of potentially compressive vascular arcades were found in eight specimens.
Discussion — Sites of compression of the anterior interosseous nerve were found a various positions and in variable numbers in the different anatomic specimens. The presence of several sites of compression in the same individual could explain why the electromyogram fails to identify the level of the nerve compression in certain cases, leading to the standardised neurolysis technique recalled here.
Conclusion — This study demonstrates that several sites of potential compression of the anterior interosseous nerve can coexist in the same patient. The surgeon should be perfectly aware of these “at risk” sites when performing neurolysis.
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Epidemiology study of hand and wrist tumours
François-Laurent Marty*, Philippe Rosset, Gilles Faizon, Jacky Laulan 
* Hôpital Trousseau, CHU de Tours, 37000 Tours. 
Purpose of the study —Available epidemiological data on hand and wrist tumours are scarce and sometimes discordant. In our unit, these tumours are managed conjointly by hand surgeons and tumour specialists. We conducted an epidemiological study of 624 tumours treated from 1980 to 2008.
Material and methods — The recruitment used three methods: diagnostic coding in the database, analysis of discharge letters, study of tumour registries. All hand and wrist tumours treated surgically in our unit were included retrospectively. Exclusion criteria were: patients aged less than 15 years and/or managed in the paediatric surgery unit; poorly identified cases; recurrences.
Results — The study population included 624 tumours (375 female and 249 male). Mean age was 48 years (range 16-94). Eight tumours were malignant: 4 skin, 3 soft tissue, 1 bone metastasis of a primary renal tumour. Soft tissue tumour concerned 525 patients (84.1% of the study population). Respectively, 71 tumours concerned bone and 28 skin. There were 221 synovial cysts. The bone tumours exhibited a harmonious distribution for age and gender with a peak from 35 to 50 years and a sex ratio of 1/1. There were 43 chondromas found at all ages, mainly in long bones.
Discussion — Our series is the third largest reported. A review of the literature identified the eight largest studies available. For 6452 tumours, 81.7% concerned soft tissues, 13% skin, 4.7% bone tissue. These lesions occurred at all ages with female predominance (60%). Malignant tumours were found in 4.4% of the cases. Exclusion of the paediatric cases and the retrospective nature of the data collection were the main biases of this work.
Conclusion — Data on 624 hand and wrist tumours were in agreement with published work. Tumours involved mainly soft tissues. Synovial cysts predominated. Chondromas accounted for 70% of the bone tumours. Malignant tumours were rare (2.9%). For suspect cases, we recommend referral to a specialised centre for the management of malignant tumours of the hand. A pluridisciplinary analysis is indicated to adapt the diagnostic and therapeutic strategy. 
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Prospective comparative study of 140 posterior fractures of the distal radius treated with an anterior plate versus mixed multiple pinning
Olivier Delattre*, Caroline Bourges, Sébastien Mouliade, Pierre Sylvain Marcheix, François Duroux, Lucian Stratan, Sylvie Carmes
* Service de chirurgie et traumatologie 2B, CHU de Fort-de-France, 97200 Fort-De-France, Martinique.
Purpose of the study — The purpose of this study was to evaluate and compare the functional and radiographic results of these two surgical techniques using a prospective study.
Material and methods — This study involved two consecutive series of 70 patients with a posterior fracture of the distal radius. Mixed multiple pinning (MMP) consisted in the combination of two styloid pins and two infrafocal dorsal pins. The anterior plate was a locked ITS. The patients decided when it was appropriate to wear a brace postoperatively. Functional assessment used the range of motion, the Quick DASH score, and a self-evaluation of the number of days the brace was worn. Ulnar variance, sagittal and frontal inclination of the radial epiphysis were measured pre- and postoperatively at 45 days.
Results — At mean follow-up of 11.8 months (3-34), the functional outcome was comparable in the two groups but the patients with a plate fixation wore the brace less. Radiographically, there was no loss of final reduction with the plate fixation whereas with the pinning, there was a progressive loss of ulnar variance and less than 2% over-reduction. Major complications (tendon tears, nerve injury) were less frequent with pinning.
Conclusion — Globally, plate fixation enabled more rapid mobilisation of the wrist. Nevertheless this method has its drawbacks (duration of the operation, material availability, cost). In our opinion the mixed multiple pinning method is the treatment of choice for fractures free of major instability or anterior or circumferential comminution.
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Percutaneous screw fixation of type IIa and IIb nonunion of the scaphoid : 26 cases
Chihab Taleb*, Mehdi Kheliouen, Philippe Liverneaux
* 10, avenue Baumann, 67403 Illkirch.
Purpose of the study — Nonunion is a common complication of carpal scaphoid fractures. Incidence is 10% of all fracture types. No one technique has proven totally superior for the treatment of grade IIa and IIb nonunion of the carpal scaphoid (Alnot classification). In this study, we evaluated the contribution of percutaneous screw fixation for the treatment of these nonunions. 
Material and methods — Our series included 26 patients with grade IIa (n=14) or IIb (n=12) nonunions. Outcome was assessed according to the clinical impact of the screw fixation and globally using the Quick DASH function score for the upper limb. Bone healing was assessed radiographically.
Results — Good outcome was good in 81% of the patients (93% for grade IIa and 68% for IIb) with the screw fixation, a healing rate similar to that obtained with classical techniques.
Discussion — Percutaneous screw fixation has the advantage of a mini-invasive approach and limits the risk of iatrogenic complications. It should thus be more widely used for the management of carpal scaphoid nonunions.
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Comparative study of the pollicis-digital key grip in the tetraplegic as a function of thumb position: trapezometacarpal arthrodesis or tenodesis
Bertrand Coulet*, Bertrand Coulet, David Lumens, Jacques Teissier, Charles Fattal, Yves Allieu, Michel Chammas
* Service de chirurgie de la main et du membre supérieur, CHU Lapeyronie, 293, avenue du Doyen-G.- Giraud, 34000 Montpellier. 
Purpose of the study — Construction of a key grip is the final objective of programmed functional surgery of the upper limb in the tetraplegic. Three phases are necessary: activation of the grip, simplification of the poly-articular chain, and positioning the thumb column. For this operative phase, two techniques can be used, either fusion of the articulation with a trapezometacarpal arthrodesis (TMA) or a soft tissue procedure (tenodesis of the abductor pollicis longus). Our study compared analytically these two techniques, considering grip force and stability and the quality of  the key grip opening.
Material and methods — This was a retrospective study of 38 key grips with a mean follow-up of 7.4 years in a population of tetraplegic patients (groups 1 – 5 in the International Classification of Giens. Seventeen active key grips including 11 with TMA and 21 passive key grips including 16 without TMA with regulation of the thumb position by soft tissue procedures. The active and passive grips according to the procedures were comparable statistically for their median ASIA motor scores. 
Results — The force of the active key grips with TMA (mean 2.7± 1.3 kg) was significantly greater than that obtained after tenodesis (1.3±0.7 kg) (p=0.05). For passive key grips, the difference was not significant, 1.1±0.6 kg with TMA versus 1.0±0.9 kg without. Twenty-three percent of the grips were unstable after TMA versus 24% after tenodesis. Regarding grip opening, the mean distance between the pulp of the thumb and the index was 3.7 cm for active key grips after TMA by tenodesis effect and 5.4 cm for holding large objects while without TMA these values were 3.2 cm and 6.4 cm respectively. For passive grips, these same values were 2.2 and 3.4 cm after TMA versus 2.4 and 6.8 after tenodesis.
Discussion — For the active key grip, TMA enables a stronger grip but with loss of opening distance for large objects. Conversely, for the passive key grip, TMA does not enable a stronger grip but significantly limits passive opening. Globally TMA yields a more constant result. In patients with a limited motor potential, it is important to favour the creation of two different grips.
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Surgical management of the mixed instrinsic and extrinsic spastic hand in the brain injury adult : a series of 69 operated hands
Yves Allieu*, Guillaume Saint-yves, Thierry Judet, Philippe Denormandie 
* 104, boulevard Raymond-Poincaré, 92380 Garches.
Purpose of the study — From November 2001 to January 2008, among 110 patients who underwent surgery for spastic hands due to a central neurological disorder, the management involved surgical treatment of long finger intrinsic and extrinsic deformities in 57 brain injury adults. 
Material and methods — At least one procedure for the intrinsics and one for the extrinsics was performed during the same operative. Twelve patients had bilateral operations. The goal of the surgery and the treatment was established during multidisciplinary consultations with rehabilitation physicians, neurologists, surgeons and anaesthesists after a minute physical examination with selective neuromuscular blocks to differentiate muscle spasicity and tendon retraction from extrinsic and intrinsic disorders. The objective was established in the form of a contract with the patient and the family: hygiene and analgesia (47 patients), aesthetic aspect (15 patients, and/or function (21 patients.) For the spasticity and/or retraction of the exrinsics, we used 23 transfers of the FCP to the FCS, 6 Z lengthening of the FCP and the FCS, 14 intramuscular lengthening of the FCP and 11 of the FCS, 10 Page interventions, 10 selecive muscle disinsertions from the epitrochlears and one FCS tenotomy. Concerning the spasticity and/ol retraction of the intrinsic, we performed 4 neurotomies of the deep motor branch of the ulnar nerve, 48 interosseous tenotomise, 6 proximal disinsertions with mobilisation of the interosseous, 18 tenotomies of the 5th adductor, and 29 distal tenotomise of the extensor system.
Results — Outcome was good for 60 of the 69 operated hands (achievement of contract : function 18, aesthetic 14, hygiene 44). Seven hands required revision with a good final result for six of them. One patient developed reflex dystrophy.
Discussion — In adults, despite the modest functional results achieved in only one-third of the patients, corrective surgery for spastic mixed extrinsic and intrinsic deformities provides an important improvement for these patients.
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Short-term contributions of the large diameter metal-on-metal bearing for total hip arthroplasty
Patrice Mertl*, Omar Boughebri, Philippe Triclot, Eric Havet, Jean-François Lardanchet
* Service de chirurgie orthopédique, 1, place Victor-Pauchet, 80000 Amiens.
Purpose of the study —Use of the metal-on-metal bearing has been validated in total hip arthroplasty (THA) for conventional diameters and for resurfacing but not with large-diameter implants. The purpose of our study was to establish the short-term clinical validity of large diameter implants.
Material and methods — This was a retrospective study of a consecutive series of 106 press-fit cups (Durom®) in 102 patients with minimum two years follow-up. Mean age at surgery was 66 years. Aetiologies were primary degenerative diseases (n=83), aseptic osteonecrosis (n=11), secondary degeneration (n=7), degeneration on acetabular dysplasia (n=2), rapid destructive osteoarthritis (n=1), fracture of the femoral neck (n=1) rheumatoid disease (n=1). Patients were reviewed with mean 30 months follow-up with the PMA and Harris scores. Radiographic measurements were made on semi-automatically (Imagicka®) and included the ratio of prosthesis head to native head diameter, acetabular offset, and any implant migration, gap or lucency.
Results — There were two traumatic dislocations due to falls with regressive tendonitis of the gluteus medius with no later consequence. The mean Harris score was 91.6 and the mean PMA score 17. Outcome was excellent (n=70), good (n=31), fair (n=3) and poor (n=2). The ratio showed that head diameter had been restored for 65 hips (0.95 to 1.05). There were no cases of cup migration. Acetabular offset showed a mean lateralization of 1.1 mm. For 67 immediate posterior gaps, including ten measuring >2mm, only two had not filled at review. None of the radiographic measurements had an effect on the clinical outcome.
Discussion — These results are comparable with those published for metal-on-metal bearings with 28mm heads and press fit cups. We did not find any mechanical or medical cause explaining the persistent pain observed in our patients with fair or poor outcome. The low level of dislocation (1.8%) confirms the improved prosthetic stability compared with 28 mm heads.
Conclusion — In our opinion, these early results demonstrate a clear improvement in stability, but at the cost of possible unexplained pain. Long term clinical and radiographic surveillance is needed to validate this option in terms of implant wear and survival.
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Biomechanical and clinical characteristics after large diameter total hip prosthesis versus resurfacing 
Martin Lavigne*, Marc Therrien, Julie Nantel, Franc¸ois Prince, Jean-Michel Laffosse, Julien Girard, Pascal-André Vendittoli 
* Service d’orthopédie, hôpital Maisonneuve-Rosemont, université de Montréal, 5415, boulevard de l’Assomption, H1T 2M4 Montréal (Qc), Canada.
Purpose of the study —The purpose of this work was to compare the subjective and functional outcomes of patients with a large diameter total hip arthroplasty (LD-THA) or hip resurfacing (HR).
Material and methods — Forty-eight persons were assessed and double blind randomised to receive either LD-THA (n=24) or HR (n=24). The clinical and radiographic assessment and gait analysis were performed preoperatively and at three, six and 12 months postoperatively. Gait analysis was performed once in a third group of healthy adults (n=14) who served as controls.
Results — The two groups were comparable preoperatively regarding demongraphic and functional characteristics. Postoperatively, the two groups with prostheses exhibited very rapid recovery with normalization of test results compared with controls within three to six months. The clinical assessment, the analysis of postural balance, gait analysis and most of the specific tests were not different between the two groups with prostheses.
Conclusion — There was no remarkable difference in subjective or objective assessments between subjects with a LD-THA or HR. This suggests that the only potential advantage of HR is the preservation of femoral bone stock. Long-term HR implant survival will determine the reality of this benefit.
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Cemented Muller total hip arthroplasty with a metal-on-metal bearing and a CLS cup : outcome at mean 12 years (10-13)
Stéphane Descamps*, Stéphane Boisgard, Charles Henri Texier, Benjamin Bouillet, Jean-Paul Levai
* Service de chirurgie orthopédique, CHU de Clermont-Ferrand, BP 69, 63003 Clermont-Ferrand cedex 1.
Purpose of the study —The purpose of this work was to report the outcome at minimum ten years follow-up of cemented Muller total hip arthroplasty (THA) with a metal-on-metal bearing and a CLS cup.
Material and methods — From June 1995 to August 1997, 110 THA were implanted in 102 patients for degenerative hip disease. At last follow-up, 23 patients had died, four were lost to follow-up, and 67 were reviewed. Mean age was 56 years (29-71). BMI: 26.2 (17.9-33.6). Mean follow-up was 12 years (10-13). The same operative technique was used for all implantations: transgluteal approach, Palacos Gentamycine® cement, straight femoral stem, Muller prosthesis made of Protasul®10, with a Metasul® head and a CLS cup with a polyethylene sandwich Metasul® insert. Outcome was assessed clinically with the Merle score, radiographically searching for signs of loosening using the Harris criteria for the femoral component and the Hodgkinson criteria for the acetabular component. Migration was measured with the Nunn method for the cup and the Sutherland method for the femur. Dobbs actuarial survival was determined.
Results — Nine patients (9THA) underwent revision for acetabular migration (n=4), cup fracture by cam effect (n=1), psoas syndrome (n=2), retarded hypersensitivity (n=1), infection (n=1).  At last follow-up, the clinical outcome was good or very good (n=64), fair (n=2), poor (n=1). Radiologically, for the femur: lucent lines (n=0), osteolysis (n=4), migration (n=0); for the cup: lucent line <1mm stable and non migrating (n=3), global lucent line with migration >5mm (radiological loosening) (n=1). No correlation between clinical and radiographic outcomes. Survival was 89.4±7.6% for revision outside infection and 92.6±6.9% for aseptic loosening.
Discussion — The failures at ten years were all acetabular, but related to various causes. Defective fixation could be related to the implant design or to the use of a hard-on-hard bearing increasing peripheral stress. Hypersensitivity and a cam effect related directly to using the metal-on-metal bearing. The psoas syndrome was not related to the type of cup.
Conclusion — Use of a metal-on-metal bearing, which theoretically improves wear, leads to other constraints in terms of fixation, technique, and context which must be taken into consideration to improve outcomes.

197
Preliminary and comparative results in a consecutive series of 250 hip prostheses with a large diameter head
Philippe Triclot
24, place Carnot, 35300 Fougères
Purpose of the study —The tribologic characteristics of the metal-on-metal bearing enabled the introduction of large-diameter femoral heads on a conventional stem with the aim of improving implant stability. Our work was designed to determine whether the short-term outcomes corroborate this hypothesis and identify any specific complications.
Material and methods — This was a comparative study of two series of non-cemented total hip arthroplasties (THA) with a high-carbon content metal-on-metal bearing: 250 25 mm arthroplasties implanted from August 2001 to April 2004; 250 large-diameter arthroplasties implanted from August 2003 to December 2006. The two series were comparable regarding age, gender, BMI, aetiology, Devane and Harris scores preoperatively (r2=0.98; p<0.001). Patients were reviewed at mean 5 years 5 months (28mm) and 3 years 1 months (large diameter).
Results — The analysis was possible for 224 implants in the 28 mm series and 242 in the large diameter series. Clinically, the Merle-d’Aubigné et Harris scores were highly comparable between the series; the activity item on the UCLA score revealed better results in the anatomic head series (6.09 versus 6.81; p<0.0039). Regarding complications: There was one cases of implant migration in the large diameter series with preservation of the good outcome and no revision. For dislocations: anatomic head (n=1, 0.4% with revision); 28 mm head (n=7, 2.8% with four revisions). One particular case of one patient with a large diameter head presented two episodes of localised recurrent cellulitis under regular surveillance. Metal ion assays (medians): Cr.— 1.55µg/l for 28mm; 2.21µg/l for large diameter; Co.— 1.10µg/l for 28mm; 1.92µg/l for large diameter.
Discussion — Our results provide objective evidence of the improvement in the stability of the prosthesis joint and in the functional outcome, confirming the few results published to date. Conversely, while we did have less technical failures than published series, we did find significantly higher metal ion levels in the large diameter series, in contrast with prior data. The neck length being modulated with the intermediary piece, the potential corrosion might be the only cause of this difference.
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Chromium, cobalt and titanium assay after implantation of a metal-on-metal cemented bearing with a metal Muller inlay
Antoine Combes*, Julien Girard, Marc Soenen, Nicolas Krantz, Henri Migaud 
* Service d’orthopédie C, hôpital Roger-Salengro, CHRU de Lille, 2, avenue Oscar-Lambret, 59037 Lille. 
Purpose of the study — For young active patients, implantation of metal backed socket with a metal-on-metal bearing is an attractive tribological alternative when a standard prosthesis cannot be implanted. Metal ion assays have not been reported in this type of population. The purpose of this work was to present the clinical, radiographic and metal ion results.
Material and methods — Between 1998 and 2003 23 total hip arthroplasties (THA) (six primary and 17 revision) were implanted with a cemented Metasul™ bearing in a Muller inlay. Mean follow-up was 6.1 years (5-10). None of the patients was lost to follow-up. The Harris and PMA scores were noted as were signs of implant loosening or migration. Metal ions were assayed in total blood (Cr and Co) by mass spectrometry and atomic emission spectrometry (Ti).
Results — At follow-up, the mean Harris and PMA scores were significantly increased, from 62.2 to 95.2 (p = 0.01) and from 12.9 to 17.4 (p = 0.02) respectively. No revisions were required for aseptic loosening or failure of fixation. The radiographs did not reveal any signs of osteolysis or lucency. The mean levels of Cr, Co and Ti were 1.85µg/l (0.8-3.2). 1.24µg/l (0.5-1.86) and 9.62µg/l (5-18) respectively. Ti > 10µg/l was noted in six patients; Ti > 10 µg/l and Cr > 2µg/l in five patients. There was no correlation of metal ion levels with size of the implants, activity level, gender, clinical scores or cup inclination.
Discussion — The mean Co and Cr levels observed in this series were similar to those reported in the literature for standard THA (cementless press fit cups). Ti levels have only been reported in rare studies so that comparison with other series is hazardous. The Ti level observed here appeared to depend on the femoral stem resurfacing (in our series, the porous surface of the stem was coated with a Ti-6Al-7nB alloy). 
Conclusion — Cementing the metal-on-metal bearing in the supporting inlay appears to be a reliable and attractive technique for this young and active population. Levels of Cr and Co in blood were the same as reported for standard implants. These levels of metal ions should be followed to confirm the long-term results.
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Metal ion release: comparison of four total prostheses with large diameter heads in metal-on-metal bearings
Martin Lavigne*, Jean-Michel Laffosse, Eric Belzile, François Morin, Alain Roy, Julien Girard, Pascal-André Vendittoli
* Service de chirurgie orthopédique, hôpital Maisonneuve-Rosemont, 5415, boulevard de l’Assomption, H1T 2M4 Montréal (Qc), Canada.
Purpose of the study — Tribology studies of total hip arthroplasty (THA) have demonstrated that large diameter head in metal-on-metal bearings produce fewer wear particles than small diameter heads. The other advantages of this option are better stability, less dislocation, and optimal joint range of motion. The purpose of this work was to compare blood levels of chromium, cobalt and titanium six months and one year after implantation of different models of large diameter metal-on-metal THA.
Material and methods- We conducted a retrospective comparative and randomised study including 110 patients who had been implanted with a larger diameter head THA/ Zimmer? Smith and Nephez, Biomet or Depuy. The metal ion concentrations (Cr, Co, Ti) were measured in whole blood by an independent laboratory using high-resolution mass spectrometry (HR-ICP-MS). Blood samples were drawn preoperatively and postoperatively at six months and one year.
Results — At six months, the concentrations of metal ions in whole blood expressed as mean (range) for Cr (µg/L) Co (µg/L) and Ti (µg/L) were, respectively: Zimmer 1.3 (0.4/2.8) 1.7 (0.9/6.8) 2.5 (0.6/6.7); Smith and Nephew 2.0 (0.7/4.2) 2.1 (0.5/6.6) 1.1 (0.5/4.1); Biomet 1.2 (0.4/2.2) 0.9 (0.3/3.4) 1.4 (0.8/2.4); Depuy 1.7 (0.5/3.2) 1.9 (0.3/4.2) 1.3 (0.5/3.9). There was a significant difference between groups for Cr (p=0.006), Co (p=0.047) and Ti (p<0.001). The Biomet implants presented the lowest concentrations for Cr and Co; the Zimmer implants gave the highest levels of Ti.
Discussion and conclusion — Several implant-related factors affect blood concentrations of metal ions: contact surfaces leading to “active” abrasion but also wear in other parts of the implant giving rise to “passive” corrosion. Bearing wear is related to the diameter of the head, its roughness, its spherical shape, joint clearance, the manufacturing technique (forging, casting) and its carbon content. The Biomet head corresponds to a better compromise for these different factors. Passive corrosion can result from an exposed metal surface or from metal to metal contact. This explains the high level of Ti ions found for all implants tested since titanium is not present in the bearings.
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Study of 100 cementless ceramic-on-ceramic total hip arthroplasties with minimum nine years follow-up
Christophe Chevillotte*, Vincent Pibarot, Olivier Guyen, Jean-Paul Carret, Jacques Bejui-Hugues 
* Hôpital Édouard-Herriot, Pavillon T, place d’Arsonval, 69003 Lyon. 
Purpose of the study — The ceramic-on-ceramic bearing for total hip arthroplasty (THA) has been widely used in Europe for many years. There have however been few publications on its long-term outcome. The purpose of this study was to examine the outcome at nine years follow-up of 100 THA implanted without cement using a ceramic-on-ceramic bearing.
Material and methods — The first 100 ceramic-on-ceramic THA implanted from November 1999 in our unit in patients aged less than 65 years were studied. The clinical assessment included the physical examination with search for complications and the Harris and Postel-Merle-d’Aubigné scores noted preoperatively and at last follow-up. The radiographic assessment was performed by two surgeons (double reading) to search for periprosthetic lucency, osteolysis, ossifications and implant migration. The state of the calcar was noted. The Delee-Charnley classification was used to classify the lucent lines for the acetabulum and the Gruen McNiece and Amstutz classification for the femur.
Results — Among the 100 THA, 20 patients were lost to follow-up. The Harris score was 42.6 (29-55) preoperatively and 93.9 (67-100) at last follow-up. The PMA was 8 (5-11) preoperatively and 16.7 (9-18) at last follow-up. One hip was revised to change the acetabular implant at five years. There were six early dislocations [one episode (n=4), two episodes (n=2)], one late dislocation, and two episodes of subluxation without recurrence. There were no fractures of the femoral head. The radiographic analysis identified moderate bone absorption of the calcar without real osteolysis in nearly all of the patients. For a few patients, a lucent line seen early postoperatively had disappeared at last follow-up. No implant migration (cup, stem) was noted.
Discussion — The clinical and radiographic outcomes are in agreement with the literature. The relatively high rate of dislocation can be explained by the diverse levels of experience of the surgical teams. The prostheses presenting dislocation did not have an unfavourable outcome, particularly radiographically.
Conclusion — These clinical and radiographic results at nine years follow-up, and the current systematic use of computer assisted navigation for optimal implant positioning favour continuation of the implantation of the ceramic-on-ceramic bearing in patients aged less than 65 years.
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Is there a place for the sandwich cup in alumina-on alumina arthroplasty? 53 cases with mean seven years follow-up
Nicolas Poilbout*, Philippe Poilbout, Patrick Crosnier, Laurent Hubert, Patrick Le Nay, Hafid Tahla, Pascal Bizot
* CHU d’Angers, 4, rue Larrey, 49000 Angers.
Purpose of the study — The Al/PE sandwich is a relatively new massive alumina insert for alumina-on-alumina prostheses using a meta-back press-fit cup. Theoretically, the advantages are a less rigid system and easier positioning and removal. The reliability is however still debated. The purpose of this study was to evaluate the 7-year outcomes of a homogenous series of 53 Al/Al sandwich total hip arthroplasties (THA) implanted without cement.
Material and methods — The series included 48 consecutive patients (53 hips) implanted by the same surgeon from 1998 to 2004 using the posterolateral approach. There were 26 men and 22 women, mean age 58 years (42-69). The prosthesis used a metal back cup totally coated with HA, an Al/PE sandwich insert, a modular anatomic femoral head with partial HA coating, and an alumina head (28 mm). All patients were reviewed and assessed clinically using the Harris score (/100) and the PMA score (/18) and radiographically using the Engh and Gruen and Amstutz scores.
Results — None of the patients were lost to follow-up and none died. One patient underwent revision surgery at 84 months for fracture of the alumina insert: the sandwich insert and the head were changed, and the outcome was very good at three years. At mean 84 months follow-up (47-109), the PMA and Harris scores were, on average, 17.7 and 98 (versus 12.3 and 54 preoperatively, p<0.05). None of the patients complained of squeaking. There was no acetabular migration or lucency and no osteolysis. A partial and isolated lucent line was observe in the Gruen and Amstutz zone 1 and 8 of the femur in 26% of the hips. Calcar atrophy was noted in 17%. Wear was note radiographically measurable.
Discussion — The clinical and radiographic results appear to be very encouraging at mid term, illustrating the excellent resistance to wear of the alumina-on-alumina bearing, particularly in young and active subjects. With the type of implant used, the improvements provided by the anchorage of the alumina insert in the PE and the increased thickness (minimal 4.5 mm), the high rate of insert fracture reported by certain series in the literature was not observed here.
Conclusion — The absence of wear and osteolysis, improved implant design, and potential advantages in terms of positioning should make this system an attractive alternative for alumina-on-alumina implants.
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In vitro and in vivo risk of fracture of 22.2 mm Delta ceramic femoral heads
Moussa Hamadouche*, Amine Zaoui, Samer El Hage, Marie Moindreau, Florian Boucher, Michel Mathieu, Jean-Pierre Courpied
* Service A de chirurgie orthopédique, 27, rue du Faubourg-Saint-Jacques, 75014 Paris.
Purpose of the study — The purpose of this prospective study was to evaluated the risk of fracture of 22.2 mm Delta ceramic heads.
Material and methods — A preclinical study was performed on twenty 22.2 mm Delta ceramic femoral heads with a medium neck with 20 22.2 mm Delta ceramic femoral heads with a short neck. A V40TM cone was used in all cases with a 5 40 angle. In vitro tests consisted in the assessment of the fracture force under static pressure before and after stress tests, and with a static force shock test (Charpy model) simulating a microseparation during subluxation phenomena. Between April 2007 and April 200, a consecutive series of 55 composite Delta heads were used in 55 patients undergoing cemented total hip arthroplasty (THA). A polyethylene cup was sterilised under vacuum at 3 Mrads with a post-radiation temper (Duration®), and a stainless steel femoral piece with a highly polished surface and a V40TM Morse cone (Legend®). This series issued from a randomised prospective study designed to compare wear with 22.2mm Delta ceramic heads with stainless steel heads with the same diameter. Inclusion criteria were age < 75 years, degenerative disease on naive hip and patient residing in France. Mean patient age was 59.2±6.9 years (range 44-70).
Results — The resistance of the 22.2 mm heads was significantly less during the static tests before and after the stress tests. Nevertheless, the mean resistance was higher than the FDA recommendations of 46K. The tests simulating a microseparation showed a significantly superior resistance for the 22.2 mm heads. All patients had from 1 to 2 years follow-up (usual delay for 80% of in vivo ceramic fractures). There were no cases of femoral head fracture in this series. There were no cases of early wear at this same follow-up and no case of femoral or acetabular osteolysis.
Discussion and conclusion — The results of this study indicate that the resistance of the 22.2mm ceramic Delta heads is very much superior to the recommendations for in vitro tests. In this series, the risk of fracture in vivo remained nil to two years follow-up. The pertinence of this ceramic implant for decreasing polyethylene wear in vivo is under evaluation.

203
Oxinium verus metal on polyethylene: prospective randomised study with minimum two years follow-up using the Martell method
Moussa Hamadouche*, Frédéric Zadegan, Samer El Hage, Amine Zaoui, Michel Mathieu, Jean-Pierre Courpied 
* Service A de chirurgie orthopédique, hôpital Cochin, 27, rue du Faubourg-Saint-Jacques, 75014 Paris. 
Purpose of the study — The purpose of this prospective randomised study was to evaluate the wear of cemented polyethylene cups as a function of the material of the femoral head: oxinium versus metal.
Material and methods — This series included 50 primary arthroplasties implanted from January 2006 to May 2006 in 50 patients (27 women and 23 men), mean age 60.6±11.4 years (21-75). The same femoral piece made of highly polished M30NW stainless steel with a quadrangular section was used for all implants. Similarly, all patients had a polyethylene cup sterilised with ethylene oxide (CMK21, Smith and Nephew). The femoral head was made of stainless steel for 25 hips and oxinium for 25 hips. The major outcome was penetration of femoral head into the cup (associated with true wear and creep) measured at minimum two years follow-up using the Martell method modified according to the recommendations of the author for an all-polyethylene cup. Patient-related and technique-related factors were studied. Non-parametric tests were used for the statistical analysis.
Results — There was no significant difference between the two groups regarding preoperative data. Two patients died, one was lost to follow-up; for three patients, the radiographs were excluded by the software. The analysis thus included 44 hips with a median follow-up of 2.01 years (1.9-2.3), 22 in the Oxinium™ group and 22 in the metal group. The median penetration rate was 0.16 mm/year in the Oxinium® group versus 0.19 mm/year in the metal group (Mann-Whitney,p=0.46). Annual volumetric penetration in the Oxinium™ group was comparable with that of the metal group (Mann-Whitney, p=0.76). conversely, using the radiograph taken at one year as the reference value (true wear), wear was 0.066 mm/y in the Oxinium™ group versus 0.19mm/y in the metal group (Mann-Whitney, p=0.38).
Discussion and conclusion — The results of this series indicate that using an oxinium femoral head reduces polyethylene wear. Mid-term results appear to be necessary to confirm these findings.
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Alumina-polyethylene bearing at twenty years follow-up: polyethylene wear and osteolysis
Georges Laval*, Patrick Dohn, Julien Amzallag, Redouane Jalil, Paolo Fillippini, Alexandre Poignard, Philippe Hernigou
* Hôpital Henri-Mondor, 51, avenue du Maréchal-de-Lattre-de-Tassigny, 94000 Créteil.
Purpose of the study — The alumina-polyethylene bearing has been used for many years but no study has evaluated polyethylene wear and osteolysis with a 32 mm head with a follow-up exceeding 20 years.
Material and methods — Thirty-six arthroplasties implanted between 1983 and 1985 (26 patients, mean age 54 years, range 35-65 years) were studied. The same cemented implants were used in all cases, with no loosening. Penetration of the head into the polyethylene was measured annually on digital radiographs and with computer assistance. Osteolysis was quantified in mm² on the merckel.
Results — At 20 years follow-up (minimum) or more, penetration of the femoral head into the cup was on average 0.07mm/y. The characteristic feature of the wear curve was the perfect stability after the third year and the absence of any increase over time. Extrapolation of the straight part of the curve to the origin determined the creep. True wear was limited: 0.05mm/y. It was not modified by the polyethylene thickness (eight 52mm cups, twenty-three 50mm and five 48mm). Corresponding volumetric wear was estimated at 640 mm3 at maximum follow-up. At last follow-up, osteolysis measured in mm² on the meckel was 65 mm² on average. In general, this osteolysis appeared around the second year with an imprint on the merckel; it then increased linearly and regularly to the 20th year. Acetabular osteolysis was nevertheless greater than that observed with the Al/Al bearing of controlateral hips implanted at the same period when evaluated on the scan for both hips (20 cases).
Discussion — The alumina-polyethylene bearing enables long implant survival for at least 20 years, even for relatively thin polyethylene thicknesses. The characteristic feature of the bearing is the linear polyethylene wear which does not increase with time but remains constant, undoubtedly in relation to the absence of any change in the roughness of the head despite the very long follow-up. Osteolysis remains minimal, but superior to that observed with Al/Al bearings implanted during the same period in controlateral hips.
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Indications and implantation of a short femoral stem preserving the femoral neck : early outcomes and special cases treated with the NANOS stem
Harald Kuhn*, Carsten Vossmann 
*, Antoniusstr, 49685 Emstek, Germany
Purpose of the study — The design of the NANOS femoral stem defined in 2002 is based on anatomic studies and the analysis of 578 scanner slices. The stem is plasma torch coated with titanium and with calcium phosphate to accelerate the osteointegration process. The NANO stem is indicated for young active patients with  BMI <30 and free of coxa vara/valga. 
Material and methods — This was a multisite study conducted in five hospitals and including 205 patients; follow-up was 12 months for 77 patients and 24-36 months for 50. For the patients followed for 12-24 months, indications were: primary degenerative disease (n=110, 51.4%), dysplasia (n=57, 26.6%), necrosis of the femoral head (n=32, 15%), other causes including Perthes disease, epiphysiolysis, posttraumatic osteoarthritis, protrusion. Mean patient age was 57.4 years (33-80). There was no case of stem migration or dislocation. 
Results — Mean mobility (Merle-d’Aubigné) was 5.49 in 205 patients preoperatively, 5.97 in 73 patients at 12 months and 6.6 in eight patients after 18 months. Pain and walking were scored 7.51 (Merle-d’Aubigné) in 205 patients preoperatively, 11.7 in 77 at 12 months, then 11.96/12 at 24-36 months. The HSS score improved from 47.8/100 preoperatively to 96.62/100 at 24-36 months (50 patients). Outcome was good in more than 280 implants, mainly inserted via an anterolateral approach.
Discussion — Biomechanical studies have demonstrated the advantages of implanting the NANOS prosthesis via a MIS approach: mini-incision, net diminution of undesirable stress. The partially spared femoral neck can be used as an anchorage zone, favouring primary stability. The fine neck of the NANOS stem avoids impingement and increases joint range of motion. 
Conclusion — The early results indicate a high level of patient satisfaction and the clinical and radiographic findings suggest good long-term outcome can be expected.
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Epidemiology of proximal humeral fractures: prospective consecutive monocentric study
Cédric Pelegri*, Grégory Moineau, Alexandre Roux, Alexis Pison, Christophe Trojani, Anne Frégeac, Fernand de Peretti, Pascal Boileau 
* Service de chirurgie orthopédique et traumatologie du sport, hôpital de l’Archet-2, université de Nice Sophia-Antipolis, 151, route de Saint-Antoine de Ginestière, 06200 Nice. 
Purpose of the study — Optimal management of proximal fractures of the humerus remains a subject of debate. We conducted a prospective epidemiological study to identify injuries encountered, determine the reproducibility of reference classifications and their pertinence for therapeutic decision making.
Material and methods — All patients presenting a proximal fracture of the humerus admitted to a teaching hospital from November 2007 to November 2008 were included using a standardised computer form. A CT-scan was obtained if necessary. Fractures were classified by three senior observers (CP, GM, AR) according to the Neer and AO classifications.
Results — Two hundred forty-seven fractures were collected in 75 men (30%) and 172 women (70%), mean age 66 years (18-97). There were 112 fractures on the dominant side (45%). Two patients had vessel injury and one an associated injury of the brachial plexus. One patient had an isolated injury to the axillary nerve. According to the Neer classification which describes 15 types of fractures, there was little or no displacement or 38% of the fractures and 97.5% of the fractures were classified within six groups: little or no displacement, surgical neck, trochiter fracture alone or with anterior dislocation, 3 or 4 fragment fractures. Using the nine subtypes of the AO classification, there were 58 A1, 55 A2, 42 A3, 43 B1, 9 B2, 5 B3, 14 C1, 18 C2 and 3 C3. Groups A and B included 88% of the fractures. Regarding the CT-scan, obtained in 40% of patients, changed the radiographic interpretation in six cases. Interobserver reproducibility was good. Orthopaedic treatment was given for 203 patients (82%). Operations were: fixation of the tuberosities (n=7), anterograde nailing (n=29), hemiarthroplasty (n=6), reversed prosthesis (n=2).
Discussion — This distribution of fractures of the proximal humerus corresponds well with data in the literature. Good quality x-rays can provide adequate classification without a CT-scan for the majority of patients. The classification systems currently used are quite exhaustive although the distribution in the subgroups is not homogeneous.

208
Management of complex elbow fracture dislocations: strategy and results ; retrospective analysis of 15 cases
Mazen Ali*, Fredson Razanabola, Luca Capuano, Paul Rabenirina,
Walid Aryan, Didier Yaffi
* Service d’orthopédie, hôpital la Source, 14, avenue de l’Hôpital, BP 86702, 45067 Orléans.
Purpose of the study — Fracture dislocations are complex injuries compromising elbow stability and functional potential. The treatment of these injuries should restore the exact anatomy of the joint, the only guarantee for a good functional outcome. The purpose of our work was to analyse our results and review the literature in order to establish an evidence-based therapeutic algorithm essentially based on the type of associated fracture.
Material and methods — This was a retrospective analysis of 15 cases (12 men, 3 women) reviewed at mean 18 months. The causal event was a fall in most patients, followed by traffic and sports accidents. This was a first-intention treatment for 12 patients and a second-intention intervention for three. Initially, none of the patients presented vessel or nerve injury. There were three open fractures. The most common fracture was: radial head (n=12), coronoid process (n=9). One or two approaches were used, depending on the type of associated fracture. Treatment consisted in fixation of the radial head (n=8) and arthroplasty (n=4).. The coronoid process was fixed in six cases. All ligament tears were repaired. An articulated external fixator was used in four cases.
Results — All patients had a stable elbow. Mean flexion was 125, extension -16, pronation 72 and supination 63. Wrist force was 80% compared with the controlateral side. The Mayo Clinic function score was 84 points.
Discussion — Reconstruction of the lateral osteoligament column, associated with fixation of the coronoid, restores stability in the majority of elbows. For very high energy injuries with complex bone and ligament damage, addition of an articulated external fixator is indispensable to enable early mobilization. Stiffness and instability are the most common complications after traumatic injury.
Conclusion — Fracture dislocations of the elbow are complex injuries requiring adequate emergency care, with surgery as needed, for all lesions at the same time via one or two approaches followed by early rehabilitation. The function outcome depends on the intraoperative stability achieved and early mobilization.
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Contribution of the articulated external fixation for the treatment of elbow injury : indications and results
Yannick Delannis*, Pierre Mansat, Nicolas Bonnevialle, Olivier Peter, Bruno Chemama, Paul Bonnevialle 
* Service d’orthopédie-traumatologie, CHU de Toulouse-Purpan, place du Dr-Baylac, 31059 Toulouse. 
Purpose of the study — The articulated external fixator of the elbow joint is often useful for the treatment of trauma victims. It can neutralise dislocation forces and protect osteosynthesis assemblies and ligament repairs while authorising early mobilisation. This work reports our indications and application of this type of fixator, as well as the expected clinical and radiographic outcomes.
Material and methods — From 1995 to 2008, 34 patients had an external fixator of the elbow in our unit, in combination with classical treatment. Two groups of patients were distinguished, those with a traumatic injury requiring emergency care (n=15, group 1: six dislocations, two fracture-dislocations, and seven complex fractures), and those treated outside an emergency context (n=10, group 2: ten chronic dislocations or subluxations, four stiff joints, one infection, four material disassemblies). Eighteen patient were reviewed retrospectively, clinically and radiographically. The DASH score and the Mayo Elbow Performance Score (MEPS) were noted. The Broberg and Morrey classification was used for osteoarthritis.
Results — At mean 4.3 years follow-up, for groups 1 and 2, the DASH scores were 35 and 25 points and the MEPS scores 74 and 74 points respectively. In group 1, the range of motion was 63° for flexion-extension; the elbow was centred and stable in all cases except 2 (one posterior subluxation). Six elbows presented moderate to severe osteoarthritis. In group 2, the range of motion was 80° flexion-extension; the elbow was centred and stable in all cases except one (one posterior subluxation). Moderate to severe osteoarthritis was noted in five elbows. There were four complications: two cases of transient (ulnar and radial) paralysis, one fracture of the humerus on a pin track, and one superficial pin track infection.
Discussion — This study demonstrates that the articulated external fixation can maintain the reduction during the healing process for complex elbow trauma where stability is compromised. The morbidity is low and functional outcomes favourable. Early mobilization of these injured elbows can limit secondary stiffness. The prognosis remains a function of the initial injury and the quality of the associated treatments.
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Long-term results of surgical treatment of medial condyle fractures of the humerus in adults
Abdelhakim Bentounsi*, Abderrahmane Bourahla, Mahdjoub Bouzitouna, Rabah Maza 
* Service d’orthopédie-traumatologie, CHU de Constantine, 25000 Constantine, Algeria
Purpose of the study — Fracture of the medial condyle of the humerus is uncommon in adults. The purpose of this retrospective analysis was to examine the clinical and radiographic outcomes of a single-site series.
Material and methods — From January 1990 to December 2004, nine closed fractures of the medial condyle of the humerus were treated surgically in seven men and two women, mean age 31.22 years (range 16-65). No vessel or nerve injury was noted at diagnosis. According to the AO/ASIF classification, all fractures were type B2. Surgery was undertaken on day 2 to 6, via a medial or posterior approach for pin or screw fixation. Postoperatively, the joint was held immobile with a brace for 5.57 weeks (3-8.). Functional and physical outcome were studied using the Mayo Clinic Elbow Performance score. Bone healing and secondary osteoarthritis were assessed on plain x-rays.
Results — Six patients were reviewed at mean follow-up of 9.31 years (4.31-16.56), three patients were lost to follow-up. There were no infections. Four patients experienced sensorial disorders in the territory of the ulnar nerve including three with persistent symptoms at last follow-up. Two elbows were slightly painful at last follow-up. Two patients aged 16 and 18 years at trauma exhibited exaggerated valgus. Material was removed for three patients. Mean flexion was 123.83 (90-140), mean extension deficit 3.33 (-10 to 0), mean pronation 82.5 (70-85), mean supination 90, the flexion-extension range 122.16 (90-130). The Mayo Elbow Performance Score was 89.16 (65-100), one patient was dissatisfied, three patients exhibited moderated joint impingement. Hypertrophy of the medial condyle was noted in three patients. All fractures healed.
Discussion — These fractures are rare in adults. Few series are reported in the literature, with small populations. The mechanism of the injury can be direct shock on a flexed elbow or indirect shock by fall onto the hand. Valgus deviation and hypertrophy of the medial condyle in adolescents appear to be secondary to secondary growth stimulation. The combination of the initial injury, imperfect reduction, and prolonged postoperative immobilization influences  the functional outcome.
Conclusion — This work confirms that surgery alone, associating perfect reduction and rigid fixation, can enable early rehabilitation and improved results.
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Osteoarthritis secondary to elbow dislocation with resection of the radial head: is initial prosthetic reconstruction indispensable? 
Christophe Gaillard*, Ayman Tayeb, Marie-Laure Louis, Marianne Helix, Georges Curvale, Alexandre Rochwerger
* Hôpital de la Conception, 147, boulevard Baille, 13385 Marseille.
Purpose of the study — Although the role of the radial head is clearly established regarding elbow stability, it cannot always be preserved after complex fractures. Association with a posteriolateral dislocation, besides the risk of short-term recurrent dislocation, raises the problem of long-term osteoarthritic degeneration. Certain authors advocate a metal prosthesis which works like a spacer in lieu of the head; their mid-term results have been encouraging, but should complete resection with suture of the medial ligament plane be ruled out definitively?
Material and methods — We reviewed 13 files of patients who had had an initial resection of the radial head after trauma. For seven of these patients, there was an associated dislocation; the medial ligament structures were sutured. All patients were reviewed with mean 13 years follow-up (5-15) and evaluated clinically with the American Shoulder and Elbow Surgeon (ASES) system to establish the Mayo Clinic Elbow Performance (MCEP) score. Osteoarthritis of the ulnar trochlea was analysed on the plain x-rays, completed by an axial view, using the Morrey radiographic classification of 4 stages.
Results — There were not cases of recurrent dislocation. According to the Broberg and Morrey index, 92% of patients had good outcome with total resumption of occupational activities; there was no difference between patients with and without dislocation. All patients developed grade 1 or 2 osteoarthritis, with very good clinical tolerance. All were satisfied with their operation despite efforts to spare joint movements.
Discussion —  The studies evaluating the use of radial head prostheses have reported similar findings for functional outcome. Radiographic degeneration of the ulnar trochlea is also comparable. Immediate rehabilitation is necessary to prevent loss of range of motion and warrants surgery to stabilize the joint as wells as possible use of an adapted dynamic orthesis.
Conclusion — Resection of the radial head without prosthetic reconstruction remains a reasonable option when the head cannot be saved. Associated dislocation implies repair of the medical collateral ligament. At long-term, the functional impairment is minimal despite the moderate osteoarthritis; the problematic of implant survival is avoided.
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Treatment of displaced fractures of the distal radius with posterior shift in patients aged over 50 years : prospective randomised comparison between mixed multiple pinning versus volar locking plate
Pierre-Sylvain Marcheix*, Anthony Dotzis, Julien Siegler, Pierre-Étienne Benkö, Christian Mabit, Jean-Paul Arnaud, Jean-Louis Charissoux 
* 2, avenue Martin-Luther-King, 87042 Limoges.
Purpose of the study — The purpose of this study was to compare two types of treatment for fractures of the distal radius with posterior shift: the volar locking plate (c) or mixed multiple pinning (MMP). We conducted a prospective randomised trial.
Material and methods — One hundred ten patients aged over 50 years victims of an articular or extra-articular fracture of the distal radius with posterior shift were included in this study. Mean age was 74 years. Patients were recruited via our emergency unit. After obtaining the written informed consent of the patients, patients were assigned to a treatment group using the nQuery Advisor 6.01 available on the internet, 24 hours/d 7d/7.  Patients were treated by one of the two surgical techniques according to the randomisation. Patients were reviewed at 3 and 6 weeks and at 3 and 6 months. The DASH and Herzberg scores were noted and plain x-rays of the wrist (ap and lateral views) were obtained at each visit.
Results — Fifty-two patients were treated with MMP and 50 with VLP. Postoperative anteversion of he radial glenoid was significantly better in patients treated with MMP. At six months, the DASH and Herzberg score were significantly better in the LAP group. Discussion — MMP allows better anteversion of the glenoid than VLP.  However, with MMP there is a risk of over reduction (15% of patients in our series). Treatment with VLP should enable restoration of better radius length with a lesser loss at three months than with MMP. All studies reported, irrespective of the function score used, have found better functional outcome with plating than with pinning.
Conclusion — MMP offers a less costly alternative for the treatment of most all distal fractures of the radius with posterior shift. This option provides quite satisfactory clinical and radiographic outcomes. There is a risk of postoperative defect in reduction or stability with MMP, suggesting surgeons should opt for another technique, VLP for example.
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Recovery of grip, prontation and supination force after fractures of the distal radius with posterior shift : fixation with volar locking plate  in 28 patients
Jean-Marie Chirpaz-Cerbat*, Sébastien Ruatti
* Auteur correspondant. Service de chirurgie orthopédique et traumatologique, CHRA-1, avenue de l’Hôpital, BP90074, 74374 Annecy-Pringy.
Purpose of the study — Defective reduction and secondary displacement after osteosynthesis of distal radius fractures can compromise wrist function. Volar locking plates enable solid fixation which remains stable over time but section of the pronator quadrates necessary for the anterior approach raises the risks of destabilising the distal radioulnar joint and loss of pronation force. Our study was designed to evaluate recovery of grip, pronation and supination force after volar locking plate fixation.
Material and methods — This was a prospective study of 29 fractures of the distal radius with dorsal displacement fixed with a volar locking plate in 28 patients (17 men, 11 women, mean age 48.75 years) from January 2007 to May 2008. The quality of the pronator quadrates suture was assessed at the end of the operation. The assessment included the classical parameters of wrist movement, the Herzberg and Dumontier score, radial slope and ulnar variance on the ap and lateral views of the wrist, and recovery of grip, pronation and supination force compared with the opposite side using an ambulatory device.
Results — The pronator quadratus suture was considered solid in eight cases, precarious in seven. Complete suture was not possible in 14 cases. At mean follow-up of 10 months, patients had on average recovered 77% of the grip force, 74% of the pronation force, and 76% of supination force, compared with the opposite side. Complications included one defective reduction, one secondary displacement (by defective plate position), two dystrophy syndromes, and four posttrauma carpal tunnel syndromes.
Discussion — The literature shows that volar plate fixation enables recovery of 74% to 84% of grip force. Few studies have examined the recovery of pronosupination and none have described results after osteosynthesis for fracture. Our study did not find that section of the pronator quadrates, a muscle difficult to suture, had a deleterious effect.
Conclusion — Osteosynthesis using a volar locking plate for distal fractures of the radius remains a controversial issue. Study of recovery of the grip, pronation and supination force did not reveal any prejudice attributable to this technique.
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Complications of volar plates for fractures of the distal radius : consecutive prospective series
Laurent Obert*, Sonia Huard, Nicolas Blanchet, Grégoire Leclerc, Xavier Ghislandi, Séverin Rochet, Patrick Garbuio 
* CHU Jean-Minjoz, boulevard Fleming, 25000 Besançon. 
Purpose of the study — Volar plate fixation is becoming increasingly popular for instable fractures of the distal radius or on porotic bone. We report our experience and unavoidable or predictable complications with this type of fixation.
Material and methods — The 142 patients who underwent surgery from 2006 to 208 were reviewed and followed prospectively. In 2006 and 200, three types of volar plates were implanted: the Ace Depuy (standard), the T or DRP (Synthes), prolock with locking screws, (ITS) with a series of 104 patients. In 2008, two types of new generation plates with a more anatomic design were used: Variax (Stryker) and Newclip with a series of 48 patients. Complications were noted with minimum four months follow-up.
Results — All fractures healed. The Herzberg score reached 81/100 and the DASH 19.4. The complication rate was 19% (n=19) for the older generation plates and 15% (n=7) for the new anatomic plates. The main complications were tears of the long flexor and long extensor pollicis tendons (two before 2008 and four after 2008), reflex dystrophy (five before 2008 and two after), carpal tunnel syndrome (n=4), and material problems (dislodged screw, protruding screw) with no functional consequences (six before 2008 and one after).
Discussion — The increasing popularity of plate fixation for distal radius fractures generates an increase in complications. These are predictable if the material protrudes (tendon tears caused by overly long screws). Three published series on these specific complications (Rozental 2006, Rampoldi and Arora 2007) found that these problems could be avoided, both by implant design and by surgical technique. Locking the epiphyseal screws requires insertion into the subchondral bone and thus distal implantation of the plates, generating an iatrogenic conflict for the flexors. The rediscovery of the anatomy of the distal radius should help avoid styloid problems, and reconsideration of plate design to avoid advancement both on the ulnar side and the radial side.  While the extra-articular volar plates fulfil the same function as pinning (Obert 2006), plates have lower indirect costs than pinning + plaster cast (Candelier 2006). Conversely, there is still no proof of the superiority of locked screws over standard screws.
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Should non-locked plats be abandoned for the treatment of distal fractures of the radius ? comparative study of 81 patients
Michel Rongières*, Rachid El Ayadi, Antoine Dumont, Paulo Peirera, Alexa Gaston, Costel Apredoaei, Pierre Mansat, Paul Bonnevialle
* Service d’orthopédie et traumatologie, CHU de Toulouse-Purpan, place Docteur-Baylac, 31059 Toulouse. 
Purpose of the study — Both conventional plates (CP) and volar locking plates (VP) are used for the ttreatment of distal fractures of the radius (Crognet 2006, Jupiter 2009). This was a retrospective analysis to compare the respective results of these two plating methods with a one year follow-up and to study the clinical outcomes and quality and duration of the reduction achieved.
Material and methods — From 2005 to 2008, 48 CP and 33 VP were inserted for the same indications, simultaneously in the same unit. The four operators chose the material as needed. The time to treatment was less than 12 hours for 81% of patients. For CP, the fractures were comminutive in 60%, articular in 40% and associated with ligament injury for more than 10%. For VP, the fractures were comminutive in 80%, articular in 86% and in a context of multiple trauma in 20%. The clinical analysis included range of motion, index of reduction (IR), stability (IS) and efficacy (IF) defined at the SOFCOT symposium. 
Results — For the two series, the mean range of motion was flexion-extension 118, pronosupination 166; the recovered force was >75% of the controlateral side. The QuickDash was excellent in more than 75%, good in 10%, fair in 10%, poor in 5%. More than 75% had an anatomic result. Complications were the same in percentage and in type for the two types of plates with no significant difference. For the VP, 95% of the clinical and radiographic outcomes were good or very good. For the CP, the results were the same. There was only one real loss of reduction with migration of an epiphyseal screw with no observable clinical impact.
Discussion — This study was limited by the non randomization; there was a difference in the type of injury between the two series. Use of non-locked plates for fractures of the distal radius has proven efficacy as amply noted in the literature. This was analysed, and in particular with a few comparative CP/VP studies. Locking the volar plate does not guarantee stability in fragile cancellous bone. The problems encountered when removing the VP were not within the scope of this work. The cost of locking can limit systematic use. These two types of plates should not be considered in opposition but rather as complementary techniques.
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Comparative studies of the PY and Kapandji techniques for fractures of the distal radius with posterior displacement
Rachid Saddiki*, Alain Harisboure, Xavier Hemery, Xavier Ohl, Reda Kabbaj, Émile Dehoux
* Service d’orthopédie et traumatologie, hôpital Maison-Blanche, rue Cognac-Jay, 51100 Reims.
Purpose of the study — Within the framework of a regional study, we compared the efficacy of pinning using the PY technique and the Kapandji method for the treatment of fractures of the distal radius with posterior displacement.
Material and methods — This was a prospective study designed as a phase III randomised therapeutic trial in parallel groups. An open monocentric study with multiple operators compared the PY and Kapandji techniques. Two comparable groups were established: the PY group and the Kapandji group (K) for which we measured: quality of reduction using the radiographic frontal and sagittal radial inclination (FRI and SRI), radial length and inferior radioulnar index. Objective and subjective functional outcome assessed range of motion and the DASH and Jakim scores. The quality of the intra-articular reduction of articular fractures was assessed arthroscopically at the time of implant removal during the sixth week.
Results — The series included 97 patients followed for one year. The preoperative FRI was 15.17 with mean posterior shift of -19.2. At one year, the RI was 25.5 in the PY group versus 22.6 in the K group (p=0.009) and the SRI 10.5 in the PY group versus 3.7 in the K group (p=0.04). For fractures with a posteromedian fragment and Gerard-Marchand fractures, the DASH at one year was 2 in the PY group versus 32 in the K group. The Jakim score was 71 in the PY group versus 58 in the K group (p=0.03) for posteromedian fragment fractures. The arthroscopic control at six weeks of articular fractures did not reveal any significant difference in intra-articular reduction. There were no tendon tears in this series.
Discussion — This series shows the quality of pin fixation for wrist fractures, comparable with plating. It emphasizes the importance of adapting the type of pinning to the fracture type and the patient.
Conclusion — Treatment of fractures of the distal radius with posterior displacement with pin fixation remains a treatment of choice, reserving PY osteosynthesis for fractures with a posteromedian fragment and Gerard-Marchand fractures and Kapandji osteosynthsis for simple Colles fractures.
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Comminutive fracture of the distal radius in the elderly subject : is there still room for external fixation ? retrospective analysis of 44 cases
Philippe Candoni*, Antoine Bertani, Emmanuel Soucanye de Landevoisin, Christophe Drouin, Éric Demortière
*. Hôpital d’instruction des armées Lavéran, 4, boulevard Lavéran, BP 50, 13013 Marseille. 
Purpose of the study — Treatment of comminutive fractures of the distal radius in elderly subjects remains a debated issue. Use of locked plates has given interesting results, particularly in the young subject. External fixation remains the simple osteosynthesis technique with the advantage of being minimally invasive and well adapted to the quality of bone in the elderly subject. The purpose of this work was to evaluate the mid-term results of a series of radiometacarpal joint bridgings of comminutive fractures of the distal radius.
Material and methods — From January 2003 to December 2007, 44 radiometacarpal fixations were assemblied and included in a retrospective radioclinical study. All of the fractures were comminutive (AO classification: C2 20.4%, C3 79.6%) in subjects aged over 60 years. Surgery consisted in a radiocarpal assembly alone (25%) or associated with another fixation (75%). The PRWE score was used for the functional assessment and the Sofcot 2000 symposium criteria for the radiographic analysis. Factors of poor prognosis were studied.
Results — Forty-four patients were reviewed with a mean follow-up of 28 months. Five patients were lost to follow-up. All patients had healed at mean 6.8 weeks. The functional outcome was good or very good in 45.4% of patients. Radiographically, anatomic restitution was achieved in 15.9% with a moderate to severe callus deformity in 84.1%. Fifteen complications were noted: reflex dystrophy (n=5), neuroma (n=2), material migration (n=6), disassembly with surgical revision (n=2) and superficial infection (n=2).
Discussion — Unlike observations in the young subject, there does not appear to be a consensus on the treatment of comminutive fractures of the distal radius in the elderly osteoporotic subject. External fixation has been used for many years for comminutive fractures. Our results nevertheless illustrate the limitations of this technique, both in terms of the functional outcome (54.6% insufficient results) and radiographic outcome (84.1% callus deformities). The only good results obtained with the external fixator occurred when the technique was associated with another fixation method. This suggests we should consider fixation of the wrist as a temporary osteosynthesis which should be replaced by another method (locked plating).
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Percutaneous screwing for fresh non-displaced fractures of the carpal scaphoid : influence of sagittal orientation of the fracture line on the choice of the surgical approach
Marc Soubeyrand*, Sabri Mahjoub, César Vincent-Mansour, Olivier Gagey, Véronique Molina, David Biau, Charles Court, Jean Michel, Bernhardt Ciritsis
* Service de chirurgie orthopédique, hôpital universitaire de Bicêtre (AP—HP), 78, rue du Général-Leclerc, 94270 Le Kremlin-Bicêtre, France.
Purpose of the study — Percutaneous screw fixation is widely used for the treatment of non-displaced fresh fractures of the carpal scaphoid. This screw fixation can be achieved either via a volar approach (retrograde insertion) or via a dorsal approach (antegrade insertion). The purpose of our study was to define the best approach as a function of the orientation of the fracture line (types B1 or B2 in the Herbert classification).
Material and methods — We used 12 upper limbs. For each wrist we obtained three scanner images: in maximal flexion, in the neutral position, and in maximal extension. For each scanner image, the parasagittal slice corresponding to the ideal plane for screw position was identified by digital reconstruction. On each slice, the type B1 and B2 fractures were modellised, as was the displacement of the corresponding screws introduced via the volar incision (S1) or the dorsal incision (S2). Each virtual screw was positioned as perpendicular as possible to the fracture line.  For each slice corresponding to a given wrist position, we measured the angles between the fracture line (B1, B2) and the screws (S1, S2), giving four angles V1 (S1-B1), V2 (S1-B1), D1 (S2-B1), D2 (S2-B2). Thus the angle closest to 90° was considered the most satisfactory.
Results — For B2 fractures, the position of the virtual screw perpendicular to the fracture line was possible via both the volar and the dorsal incision. For B1 fractures, it was impossible to position the screw perpendicular to the fracture line, but the dorsal approach with the wrist in maximal flexion gave the best position.
Conclusion — For B2 fractures, the dorsal and volar approach allow optimal screw insertion so the choice of the incision depends on the surgeon’s experience. For B1 fractures, we recommend the dorsal approach.
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Is there a need for prostheses adapted for female patients ? results of a prospective comparative study of 60 knees in 30 patients comparing a standard versus an adapted prosthesis
Sébastien Parratte*, Marc Since, Vanessa Pauly, Jean-Manuel Aubaniac, Jean-Noël Argenson
* Service d’orthopédie, hôpital Sainte-Marguerite, 270, boulevard Sainte-Marguerite, 13009 Marseille.
Purpose of the study — It has been demonstrated that the anatomy of the distal femur differs by gender. The ratio of the mediolateral/anteroposterior distance, the shape of the distal femur, and the orientation of the trochlea differ between males and females. To adapt to these differences, prostheses specifically designed for female patients (TKAgender) were developed. The purpose of our study was to compare the first objective and subjective outcomes with these prostheses.
Material and methods — Thirty women who underwent bilateral surgery within a six month interval for degenerative joint disease of the knee between March 2006 and March 2008 were included in a comparative prospective study. The side receiving the gender implant was determined at random. Operative and postoperative protocols were the same excepting the femoral implant. Patients were not informed of which knee had received the gender prosthesis. Mean age in this series was 67 years and mean BMI 26. All implants were cemented. At minimum one year follow-up, objective and subjective analysis included specific questions concerning preference and quality of life presented by an independent observer. 
Results — The Knee Society clinical scores were comparable in the two groups, as were the results for the different items of the KOOS score. For preferences: the patients preferred the gender knee in 75% of the cases (p<0.01), they reported less noise or cracking sounds in the anterior part of the knee for 68% (p=0.03) and had the impression that the knee recovered faster in 64% (p=0.04).
Discussion — To our knowledge, this is the first report of results concerning implants specifically designed for female patients. At short-term, the only difference in the patients’ preference was a subjective feeling of less impairment for the patellar track. It will be interesting to follow these patients to assess the long-term impact on the patellofemoral articulation.
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Influence of the design of a total knee arthroplasty with a pure rotational mobile plateau on intra- and postoperative mobility: prospective study of three models: Ultracongruent, Posterostabilised, and large flexion Posterostabilised
Anthony Wajsfisz*, David Biau, Philippe Beaufils 
* 25, avenue Robert-André-Vivien, 94160 Saint-Mandé. 
Purpose of the study — Certain patients with a total knee arthroplasty (TKA) require large range of flexion postoperatively to enable squatting and sitting cross-legged. Several factors have an effect on this flexion, including prosthesis design. The purpose of this study was to examine the influence of prosthesis design on intra- and postoperative flexion of three modes of TKA with a pure rotational mobile plateau: two NexGen posterostabilised (PS) prostheses (LPS-Standard and LPS-Flex) and one ultracongruent prosthesis (SAL). It was hypothesised that PS prostheses would have a better flexion than the ultracongruent prosthesis and that the flexion would be greater with the LPS-Flex than the LPS-standard.
Material and methods — This was a prospective randomised study of consecutive patients from January 2006 to January 2007 to compare maximal flexion for each model. All patients requiring a first-intention TKA were included in this study. Seventy-tow TKA were studied: LPS-standard (n=24), LPS-Flex (n=22), SAL (n=26). Flexion was measured pre and postoperatively goniometrically. Intraoperative measures were made with the navigation system (Navitrack-Orthosoft). Minimum follow-up was one year.
Results — There was a significant difference in flexion, intraoperatively and at last follow-up, in favour of the PS models over the ultracongruent SAL. Conversely, there was no significant difference between the LPS-standard and the LPS-Flex. The analysis of factors predictive of flexion were the SAL model with a negative influence (loss of 8° intraoperatively [p<10-4] and 15° at one year [p<10-4] compared with the LPS models). Preoperative flexion appeared to be a positive predictive factor (p=0.00023).
Discussion — The design of the TKA has an influence on knee flexion: from implantation, flexion of the PS models was superior to the ultracongruent model, a difference which persisted late after the operation. For the PS models, the LPS-Flex model presented as a large flexion model did not, in our study, demonstrate its superiority over the LPS-standard model, irrespective of the time of the comparison. It should be noted that for implantation the LPS-Flex model required a posterior cut 2mm more than for the LPS-standard. Good preoperative flexion is an essential factor for obtaining good postoperative flexion, irrespective of the model implanted.
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Controlled gait analysis in patients with TKA versus normal controls
Michel Bercovy*, Damien Hasdenteufel, Nicolas Legrand, Sébastien Delacroix, Michel Zimmerman
* Clinique les Fontaines, 54, boulevard Ariside-Briand, 77008 Melun.
Purpose of the study — How does a total knee arthroplasty (TKA) function? Do all prostheses provide the excellent results reported in the literature? This gait analysis compared patients with a TKA versus normal subjects in order to obtain a 3D quantification of the kinematic and dynamic differences between patients with a very good functional result and controls.
Material and methods — Twenty patients who had a TKA for less than one year and whose functional outcome was scored very good (KSS knee >85/100, VAS ≤1/10) were compared in a double blind study with 20 normal controls. The knees were masked so that the investigators were unaware of the type of subject (operated or not), the side operated, or the type of implant. The analysis as performed on an AMTI platform with six infrared cameras which followed the displacements of 36 reflectors. Motion Analysis software was applied. The gait parameters recorded were: speed, step length, flexion angle, duration of weight bearing/oscillation phases, and dynamic variables: flexion-extension moment, varus-valgus moment, internal/external rotation moment.
Results — Adjusted for age and height, step length, walking speed, and duration of the weight bearing phase were identical in the operated and control populations. Kinematic and dynamic variables demonstrated significant differences. At lift-off, all of the TKA subjects were in functional permanent flexion (m=10); the flexion moment of the quadriceps was less than in the non-operated subjects. In the frontal plane, the weight-bearing phase was identical between the operated subjects and controls, but with a varus dynamic (m=4) during the oscillating phase. In the horizontal plane, there was an external rotation of the tibia (m=+5) during weight bearing.
Discussion — Gait analysis provides quantitative information which is not perceptible at physical examination nor with videoscopic explorations. Even patients with an excellent KSS score exhibit important anomalies despite the fact that the physical exam finds a normal range of motion and normal muscle force. The degree by degree 3D gait analysis reveals the difference.
Conclusion — Despite a clinical score considered to be very good, patients with 	a TKA have a functional deficit of the extensor system during take-off, even when the knee has complete active extension; the weight-bearing phase of the step is in external rotation and the oscillating phase exhibits varus laxity.
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Study of frontal alignment in a series of TKA implanted without navigation
Polyclinique le Languedoc, avenue de la Côte-des-Roses, 11100 Narbonne 7885
Purpose of the study — The goal of navigation for TKA is to improve the precision of the frontal alignment. Continuing this objective, we were interested in a different option than navigation: we wanted to optimise traditional instrumentation and associated an implantation procedure with a rigorous radiographic planning system.
Material and methods — This was a consecutive series of 100 TKA all implanted by the same operator; pre- and postoperative goniometry was performed in the same radiology unit and controlled by the same radiologist. Preoperative planning was based on the weight-bearing goniometry with a femoral valgus varying from 3 to 11, in order to obtain a distal femoral cut strictly orthogonal to the mechanical axis. The tibial cut, independent of the femoral cut was also orthogonal to the tibial axis. The instrument sent enabled in situ correction, with 1° precision, of the angle of the femoral and/or tibial cut if it was different from the preoperative measurement; tibial insertion was mixed (centromedullary and controlled by an extramedullary system).
Results — Mean patient age, male-female ratio and varus/valgus were comparable with other series. The mean postoperative HKA angle was 180±2.3°. Alignment varied from 0 to 2° in 70 patients. Defective alignment of 2 to 3° was observed in 14 patients, i.e. 92% of knees within 3°. Eight patients were misaligned at 3 to 5° which was the greatest deviation in this series.
Conclusion — These results demonstrate that the quality of TKA implantation can be improved, in particular implant alignment, by optimising the operative technique and the surgical material and associating simple radiographic planning, without necessarily using navigation systematically.
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Reliability of different anatomic landmarks for tibial implant rotation in total knee arthroplasty 
Frédéric Picard*, Stephen Page, Nadine Willcox, Angela Deakin, Jean-Baptiste Pinzuti, Anthony Payne 
* Golden Jubilee National Hospital, Beardmore Street, G81 4HX Glasgow, United-Kingdom
Purpose of the study —Rotation of the tibial implant is an important factor for the functional outcome of total knee arthroplasty (TKA). Any rotational malposition will cause eccentric loading of the plateau. Several techniques have been recommended to avoid malposition, but none has proven superior over the others in terms of reliability or reproductibility. The landmark used to establish rotation must meet two prerequisites: easy identification and reliable representation of the anatomic rotation of the proximal tibia. This study was conducted to compare seven different techniques for landmarking used for choosing the rotation of the tibial base in TKA.
Material and methods — An optoelectronic method was used to measure 50 tibia selected among a collection of 600 skeletons. A palper was used to locate 34 distinct landmarks and institute each reference system. The groups of anatomic points were reconstructed to form lines and plans depending on the comparisons to make: posterior condylar alignment (PCA), transversal alignment (TA), anterior condylar alignment (ACA), alignment of the anterior tibial tuberosity (ATT), the transmalleolar alignment (TMA), the line of the tibial crest (LTC) and a new line, the anterior distal line (ADL). The PCA was used as the reference.
Results — Intra-observer variation was determined in a preliminary study using ten consecutive measurements. The standard deviation was 0.5° with a distribution of 1.8°. Angle: mean [-:internal rotation; +external rotation], standard deviation: difference between the minimum and the maximum. TA: −5.13 ; 9.2 ; 38.03 ; ACA : −12.81 ; 6.7 ; 41.74 ; ATT : 68.72 ; 8.6 ; 58.46 ; TMA : −22.68 ; 11.6 ; 72.84 ; LTC : 67.56 ; 10.3 ; 46.11 ; ADL : 16.61 ; 13.2 ; 74.93.
Discussion — This study did not prove convincingly that any one of the tibial alignments was better than another; which demonstrates that use of a single reference is probably inappropriate to determine the rotational alignment of the tibial base for TKA. It was noted however that the anterior condylar line (mean external rotation 12.8°-SD<7° relative to the PCA) could be pertinent for future research since this line is easily accessible and palpable, particularly during navigated surgery.
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Total knee arthroplasty assisted with radiologic control
Hervé Hourlier*. François Marié. Peter Fennema. Nicolas Reina. Michel De Lestang
* Polyclinique de la Thiérache. 59212 Wignehies.
Purpose of the study — Conventional techniques for implantation of a TKA allow a neutral mechanical axis (HKA 180±3) in 70 to 86% of patients. The purpose of this work was to evaluate the contribution of intraoperative radiologic assistance for this objective.
Material and methods — We conducted a prospective randomised study in a single-operator consecutive series of cemented TKA, model TC-SB, excluding revisions and frontal deviations > 25. The series included 65 women and 39 men, mean age 73 years. All operations were performed on a radiolucent table. An extramedullary guide was used for the tibial cut and an intramedullary guide for the femoral cup. Patient randomisation was done after the cuts. According to the randomisation, the orientation of the cuts in the frontal plane was measured radiographically using a fluoroscope and an aiming plate situated on the hip, then the ankle. Secondary cuts were made if the angular deviation was greater than 1°. The position of the TKA assisted by the fluoroscope (group R+, n=52) and that of the non-assisted TKA  (group R-, n=52) was assessed on the digitalised goniometry.
Results — Mean operative time was 70 minutes in group R+ and 59 minutes in group R-. In group R+, the mean mechanical alignment was 3.9 varus preoperatively and 0.13 valgus postoperatively (5 valgus to 3 varus) with 91% in the ±3 range. In group R-, the mean mechanical alignment was 6.7 varus preoperatively and 0.06 varus postoperatively (6 varus to 5 valgus) with 80% of the cases in the ±3 range. The standard deviation was 2 in group R+ and 2.7 in group R-, with no significant difference.
Discussion — The accuracy of the implantation obtained with the conventional instrumentation for the TC-SB prosthesis is among the best reported in the literature. Intraoperative radiological assistance enabled a tighter spread of the results around the mechanical alignment. The technique was simple to use and precise. The mean duration of exposure to the fluoroscope was 3 s (PDS 3 – 35 gray cm²).
Conclusion — We reserve this assistance in priority for patients with major bone deformities or medullary obstacles.
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Pertinence of navigation for total knee arthroplasty : a prospective comparative study
Ana Torres*. Eduardo Solis. Angel Torres. Antonio Murcia Mazon 
* Juanin de Mieres 1.4A. 33209 Gijon. Spain
Purpose of the study —Despite the help provided for positioning the implants for total knee arthroplasty (TKA), the clinical pertinence of navigation remains a subject of debate. The purpose of this study was to analyse the clinical and radiological outcomes of TKA implanted with and without navigation and to assess the morbidity related to use of the system.
Material and methods — This was a prospective comparative study including 105 patients, mean age 71.5 years divided into two groups: navigated TKA (n=55) and non-navigated TKA (n=50). The same surgeon performed all operations using the same type of implant. We assessed perioperative variables. Clinical and radiological data were analysed preoperatively then postoperatively with a prospective protocol (2.6 and 12 months) by a single observe. The statistical analysis accepted p<0.05 as statistically significant.
Results — The two groups were comparable preoperatively regarding age, gender, BMI. Patients in the navigated group had significantly greater persistent flexion (5.32 versus 4.15, p=0.04) and valgus (4.19 versus 3.98, p=0.04) preoperatively. Operative time was measurably but not significantly longer with navigation (90.4 min versus 95.9 min), and was associated with greater blood loss (p=0.02). Intra- and postoperative complications and duration of the hospital stay were similar in the two groups (p>0.05). The position of the implants was comparable in the two groups (HKA=179±1.58 in the navigation group and 176±3.6 in the non navigation group) with a smaller spread in angle values. At six months, active flexion was significantly better in the non-navigated group (107° versus 101°, p=0.016), but there was no difference in terms of patient satisfaction.
Discussion — Our study was unable to demonstrated any evidence of significant difference between TKA implanted with or without a navigation system. While the navigation system facilitates implant positioning and improves the reproducibility of the operative procedure, the difference is not significant in the hands of an experienced surgeon. Conversely, use of the navigation system, at least during the learning curve, has been associated with longer operative time and greater blood loss. For major deformities however, the navigation technique facilitates reconstruction of the knee joint.
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Radiographic and navigation study of mechanical and anatomic alignments of the femur on the lateral view
Jean-Yves Jenny*. Bruno Barbe
* CCOM. 10. avenue Baumann. 67400 Illkirch.
Purpose of the study — It has been demonstrated that navigation systems improve the quality of implantation of total knee arthroplasty (TKA). The definitions of the reference alignment for the femur are not however consensual. We wanted to define the different alignments of the femur on the lateral view, including the femoral head and comparing the alignments with those defined by the measured axes during navigated implantation.
Material and methods — We analysed 30 navigated TKA or unicompartmental prosthesis implantations. The following lines were drawn on the pre and postoperative lateral telemetric views: anatomic axis aligned on the anterior cortical of the femur, mechanical alignment n°1 (centre of the femoral head to the most distal point of the Blumensaat line), mechanical alignment n°2 (centre of the femoral head to the junction between the anterior two-thirds and the posterior third of the femoral condyles). The anatomic diaphyseal alignment was taken as the reference and the angles between this reference line and the other lines was measure. In addition, the sagittal orientation of the femoral component measured during the operation by the navigation system in relation to the n°2 mechanical alignment was noted; this orientation was also measured on the postoperative lateral telemetric views in relation to this same mechanical alignment.
Results — The mean difference between the anatomic cortical alignment and the reference was 0.3 (-1 to +). The mean difference between the n°1 mechanical alignment and the reference was -1.1 (-5 to +3). The mean difference between the mechanical alignment n°2 and the reference was 0.8 (-4 to 4). The mean intraoperative sagittal orientation of the femoral component was 0.0 (-2 to 2). The mean postoperative sagittal orientation of the femoral component was 1.1 (-4 to 6).
Discussion — The differences between the orientations of the different sagittal alignments of the femur were minimal. The cortical axis has a smaller variance and could be considered as the most reliable reference, but this alignment does not include the femoral anteversion. The difference between the sagittal orientation of the femoral component as measured by the navigation system and as measured on the postoperative x-rays was also minimal, and probably of no significance clinically.
Conclusion — The choice of the sagittal alignment of the femur is of little importance. The intraoperative navigated measurement of the sagittal orientation of the femoral component is reliable.
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Harvesting the bone-tendon-bone free transplant by a mini-incision versus a classical incision : prospective comparison of 40 cases
Adrian Ioncu*. David Dejour. P.J. Ternamian. Nicola Bonin 8125
* CH. 3. avenue Pasteur. 21140 Semur-en-Auxois. 
Purpose of the study — Grafting the anterior cruciate ligament with a bone-tendon-bone free transplant injures the harvesting site, causing sensorial disorders by injuring the infrapatellar nerve in 70% of the cases. Mini-invasive techniques can limit these complications. The purpose of this work was to analyse the feasibility of a mini-invasive technique using a single incision.
Material and methods — A prospective comparative study was conducted in our unit to compare a group of “classical” harvesting via an anteromedial incision and a “mini-invasive” technique using a incision centred on the patella with the graft being harvested with a specially designed harvesting instrument. Each group was composed of 20 patients. The patients were reviewed six to eight months postoperatively.  Clinical assessment (IKDC, Lillois score, analysis of sensorial impairment) was associated with the radiographic and ultrasound analysis. Radiographic laxity was assessed on the stress views at 15 kg. The ultrasound study analysed the patellar tendon and the peritendon. Significance for statistical tests was set at 0.05 with correlation coefficients (R) determined with a covariance matrix ½ Log([1 + R]/[1−R]).
Results — The grafts harvested by the classical method presented good characteristics in all cases whereas this was true for only 45% of the mini-invasive grafts. Anterior pain was noted in 22% of patients in the classical group and in 33 of the mini-invasive group. There was no correlation between anterior knee pain and knee walking or thickness of the peritendon. A correlation was found between knee walking and asymmetry of the patellar tendon thickness in the mini-invasive group. The subjective IKDC score was the same in the two groups and the IKDC objective score was not significantly different (94% (A or B) in the classic group and 81% (A or B) in the mini-invasive group.
Conclusion — This mini-invasive technique with a single incision respects the infrapatellar branches of the medial saphenous nerve in 95% of the cases. But the quality of the graft is less satisfactory than with the classical harvesting technique. A correlation was found between the form of the anterior tibial tubercle which could be used to better define the ideal indication for this technique which remains a difficult procedure.
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Total knee arthroplasty with preservation of the posterior cruciate ligament : 10 years follow-up
Alexandre Mouttet*. Philippe Calas. Valérie Sourdet 
* Cabinet d’orthopédie. 19. Espace Méditerranée. avenue du Général-Leclerc. 66000 Perpignan. 
Purpose of the study — Total knee arthroplasty (TKA) is considered to be an effective treatment for degenerative knee joint disease when the functional impairment and the pain fail to respond to medical treatment. The success of TKA is determined by the degree of pain relief, functional recovery, and implant survival. For many years, those advocating or not preservation of the posterior cruciate ligament (PCL) have animated lively debates. Although a consensus has not been reached, posterior stabilised prostheses and prostheses with a mobile plateau are commonly implanted. The purpose of our study was to compare the outcomes obtained with fixed plateau TKA with preservation of the PCL with those obtained with other prostheses with or without sacrifice of the PCL with a fixed or mobile plateau.
Material and methods — This was a prospective study in a single centre including a homogenous consecutive series of 12 TKA (cemented EUROP) with a fixed plateau and preservation of the PCL implanted from 1994 to 1996 in 117 patients aged 73 years on average.  The International Knee Society scores were used for the clinical and radiographic assessment at ten years.
Results — At ten years follow-up, 23 patients had died, 14 were lost to follow-up and 80 (82 knees) were evaluated clinically and 43 (45 knees) radiographically. The IKS knee score varied from 31 points (0-60) preoperatively to 88 points (30-98) postoperatively at last follow-up. The IKS function score was 40 points (0-90) preoperatively and 80 (25-100) at last follow-up. Lucent lines were noted for 59% of the condyles and 60% of the tibial plateaus. The lucencies were mainly located in the anterior and posterior zones of the femur (zones 1 and 4) and medially on the tibia (zones 1 and2). Two prostheses were revised at 8 and 11 years for loosening. The overall survival was 98.8% at ten years using the Kaplan-Meier method.
Discussion — The clinical and radiological outcomes of prostheses with fixed plateaus and preserving the PCL in our series with one revision at 10 years were very satisfactory. Our results are comparable with earlier reports in the literature with or without sacrifice of the PCL with a fixed or mobile plateau.
Conclusion — Longer term follow-up will be needed to confirm these results beyond ten years.
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Non-constrained total knee arthroplasty navigated with osteotomy of the lateral condyle for degenerative disease on severe genu valgum : review of 15 patients.
Florence Aim*. Florence Aïm. Frédéric Zadegan. Damien Pourreyron. Benjamin Guenoun. Didier Hannouche. Rémy Nizard
* Hôpital Lariboisière. rue Ambroise-Paré. 75010 Paris.
Purpose of the study — TKA on genu valgum raises serious problems for the ligament balance. Excessive release of the lateral retracted ligaments exposes the knee to potential instability in the frontal plane. To resolve this problem and avoid implantation of a constrained TKA, we opted for osteotomy of the lateral condyle removing the insertion of the lateral collateral ligament and the popliteal muscle after release of the fascia lata. The purpose of our study was to evaluate the functional and radiographic outcomes of these patients.
Material and methods — This was a retrospective study from 2002 to 2006. All patients with degenerative joint disease of the knee with severe and/or fixed genu valgum were included. These patients were implanted with a navigated posterostabilised Wallaby TKA (Navitrack) associated with osteotomy of the lateral condyle fixed with screws after acquisition of the ligament balance. The diagnosis and surgical history were noted. The preoperative alignement was determined on the full limb x-ray and from navigation data. The following variables were reviewed:  polyethylene height, lowering of the lateral condyle, blood loss, operative time. The postoperative alignment was established at least one year after surgery. Intraoperative, postoperative and late complications were noted. The Knee Society function scores were used. 
Results — Fifteen patients, mean age 70 years were reviewed at mean 35 months. The mean duration of the operative time was 136 min with mean blood loss of 620 ml. The mean PE height was 13 mm. All operated knees were corrected with mean alignment improving from 17.71 to 1.5 valgus postoperatively. The function score improved from 35 preoperatively to 79 at last follow-up. There were no cases of patellar instability or secondary laxity. Two patients developed late reflex dystrophy. The only case of revision concerned one non-union of the lateral condyle (screw removed at four months) but had a function score of 85 at last follow-up.
Discussion — Performing an osteotomy of the lateral condyle in complement with the navigated posterostabilised TKA for fixed genu valgum enabled good relaxation and satisfactory functional results so that totally constrained implants can be avoided.

234 
Use of fibrin glue to reduce blood loss and transfusion after total knee arthroplasty: 46 cases
Héléna Bourezgui*. Xavier Hemery. Laurent Barresi. Alain Harisboure. Émile Dehoux 
* Service d’orthopédie. CHU Maison-Blanche. 45. rue Cognacq-Jay. 51100 Reims. 
Purpose of the study — Total knee arthroplasty (TKA) is associated with important intra- and postoperative bleeding often requiring transfusions, leading to certain risks despite classical methods of haemostasis. The purpose of this study was to estimate the efficacy of a fibrin glue for reducing postoperative blood loss after TKA.
Material and methods — This was a single centre single operator randomised prospective study. Two groups of patients received a first-intention TKA implanted without cement. For a control group (n=24) classical surgical haemostasis was performed; in another group of 22 patients, 4 ml of fibrin glue were vaporised on the internal structures and the subcutaneous tissue intraoperatively, just after insertion of the implants and associated with classical haemostasis. In all cases, the patients had gravity drainage for 48 h; the tourniquet was not removed before dressing. All patients had preventive anticoagulation postoperatively on day 1.
Results — Blood loss was calculated from d-1 to d+4 and was expressed in grams and in percentage in order to overcome the bias of body weight and gender. Mean blood loss was 17 g in the fibrin glue group (raw data) or 24% of the blood mass while it was 211 g in the control group, i.e. 31%. The percentage of blood loss was 31 and 24% with fibrin (p=0.05). Three of 22 patients, 13%, required transfusion in the fibrin glue group versus 11 of 24, 46%, in the control group. We did not take into consideration the rate of seroconversion at three and six months postoperatively.
Conclusion — Use of a fibrin glue can significantly reduce the need for transfusion and reduce blood loss postoperatively after first-intention unilateral uncemented TKA.
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Arthroscopic exploration of the trauma injury sacroiliac joint via a posterior approach
Étienne Hoffmann*, Brice Illhareborde, Thibaut Lenoir, Cyril  Dauzac, Moussalam Katabi, Damien Breitel, Mourad Ould-Slimane, Pierre Guigui
* Hôpital Beaujon, 100, boulevard Général-Leclerc, 92118 Clichy.
Generally, the sacroiliac joint is not considered accessible for arthroscopy under physiological conditions. The non-injured joint is not large enough for introduction of even the smallest arthroscope into the joint space. After traumatic injury however, or in the event of an inflammatory condition or tumour formation, it is theoretically possible to position an endoscope in the joint space. Study of the anatomy of the sacroiliac joint and knowledge of the anatomic relations, particularly the vascular and nervous relations, is a prerequisite for arthroscopic exploration of the sacroiliac joint space. The posterior approach must account for the bone configuration of the iliac wing and the orientation of the sacroiliac joint line. A cadaver study confirmed the feasibility of endoscopic exploration of the sacroiliac joint via a posterior percutaneous access. Based on this anatomic experience, we positioned an arthroscope in an injured sacroiliac joint and report the different phases. A technique for obtaining a biopsy of the anterior aspect under endoscopic control has already been described, but to our knowledge, there is no arthroscopic description of the sacroiliac joint via a posterior access. Indications for arthroscopy of the sacroiliac joint remain very limited. This technique can be used to remove osteocartilaginous fragments or foreign bodies incarcerated in the joint and to obtain biopsy material, drain collections and, in the near future, should allow avivement of the cartilage surfaces with the objective of a percutaneous arthrodesis.
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Pertinence of bi-iliac posterior polyaxial screw fixation for unstable injury of the pelvic girdle
Ibrahim Kalouche*, César Vincent-Mansour, Marc Soubeyrand, Véronique Molina, Charles Court, Olivier Gagey
* Service d’orthopédie, hôpital Bicêtre, 78, rue du Général-Leclerc, 94270 Le Kremlin-Bicêtre.
Purpose of the study —Different posterior osteosynthesis techniques have been described for the treatment of unstable injury of the pelvic girdle. Bi-iliac fixation using threaded rods or plate-screw fixation has been proposed. The purpose of this work was to describe a modification of the posterior osteosynthesis using instrumentation designed for the spinal column.
Material and methods — From January 2006 to October 2008, four patients (three men, one woman, mean age 24 years, range 18-34) underwent surgery in our unit for unstable fractures of the pelvis with a trans-sacral posterior fracture line (AO classification C1.3-4). Two patients presented neurological signs including one by head trauma with hemiplegia. Two patients had an anterior fixation with an external fixator and another an anterior plate fixation. The operation was conducted via a posterior midline incision. After reduction of the fracture, the osteosynthesis was achieved with two polyaxial screws inserted in each of the iliac wings and connected by two rods and one or two cross connectors.
Results — Mean follow-up was 7.5 months (range 5-17). None of the patients developed infectious, neurological or mechanical complications postoperatively. Complete pain-free weight-bearing and walking were achieved in patients at three months. None of the patients had a horizontal or vertical misalignment callus measuring more than 5 mm. Screw analysis showed that three screws penetrated the sacroiliac joint in the first patient of the series with no clinical consequence.
Discussion — This posterior fixation technique for unstable fractures of the pelvis appears to be reliable and reproducible for type C fractures in combination with anterior fixation. It uses standard instrumentation for spinal osteosynthesis. A study with a larger population and longer follow-up is needed.
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Management sequence for unstable fractures of the pelvis: role of the external fixator
Sophie Abrassart*, Robin Peter, Richard Stern 
* HUG, 24, rue Micheli-Ducrest, 1211 Geneva, Switzerland
Purpose of the study —These fractures, and the patients, are generally unstable. Mortality associated with these fractures remains high. It is mainly due to the haemorrhagic risk of the presacral venous plexus and the iliac system. Different techniques have been described to control the haemorrhage: pelvic girdle, embolisation, ligature of the iliac arteries, pelvic packing, pelvis clamp or external fixator. Our objective was to analyse our series of fractures of this type in order to optimise patient outcome.
Material and methods — A prospective study was undertaken from January 2003 to December 2006. Among 450 multiple injury patients, 68 presented an unstable fracture of the pelvis, type B or C. The 38 patients included in this series were haemodynamically unstable. The mean ISS for these patients was 53, mean age 38.6 years (range 24-51). Fractures were diagnosed on plain x-rays of the pelvis, ap view, completed by a total body scan.
Results — All patients were victims of high-energy traffic accidents and were managed using the ATLS protocol. Five patients died early despite intensive care. The patients were divided into three groups: group X: 19 patients treated with a first-intention external fixator, with or without arteriography, 18 patients survived, 94%; group Y: 8 patients treated with a first-intention external fixator with arteriography and followed by laparotomy, 7 patients survived, 87%; group Z:  6 patients had laparotomy without an external fixator, 6 patients died, 100% mortality.
Conclusion — In our experience, the best way to control bleeding associated with unstable fractures of the pelvis is as follows : pelvic girdle at the scene of the accident to the emergency room, emergency external fixation followed by laparotomy if the ultrasound is positive. False positives occur due to suffusion of the retroperitoneal haematoma. Emergency laparotomy without prior external fixation of the pelvis lead to 100% mortality in our series. Similarly pelvic packing or the retroperitoneal approach cannot be proposed without exploration.
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Osteosynthesis of pertrochanteric fractures: mini-invasive versus standard treatment
François-Laurent Marty*, Amélie Legouge, Philippe Rosset, Philippe Burdin
* Hôpital Trousseau, CHRU de Tours, 37000 Tours Cedex 9.
Purpose of the study — Osteosynthesis material adapted to a mini-invasive approach certainly reduces surgical trauma. The purpose of this work was to establish the osteosynthesis equivalence for pertrochanteric fractures using a dynamic hip screw, inserted according to the conventional technique versus a mini-invasive screw system (MISS), in terms of healing without loss of reduction.
Material and methods — This was a prospective pilot study in a single centre. From May 2006 to April 2007, 78 patients (mean age 83 years, 70% women) were included (38 MISS, 40 DHS). There was one exclusion criteria: poor reduction on the orthopaedic table before incision. Radiographic and clinical follow-up for six months. The main outcome was the quality of the reduction and healing at three months.
Results —Eight patients were lost to follow-up and two had died at three months. The two groups were comparable regarding mean age, ASA , fracture type, operator experience, and centring of the head screw. In the MISS group, there was a 20% reduction in blood loss, a shorter incision (9 cm) and shorter operative time (16 min). The differences were not significant. The healing rate without loss of reduction at three months was the same in both groups: 82%. There were three revisions in the MISS group: one infection and two material disassemblies. This problem disappeared with the addition of a locking screw on the nail. There were no revisions for haematoma.
Discussion — There were several biases. The series was not really randomised because the type of material used depended on the availability of the instrument sets. The MISS implant evolved during the course of the study. The operators were more familiar with the DHS. Inclusion criteria were too restrictive. Multiple-injury patients with bleeding had a false impact on blood loss data. None of the differences were statistically significant. Revision for infection was not directly attributable to the material. Nail locking never failed after use of the locking screw. 
Conclusion — The main outcome was validated : the healing rate without reduction at three months is equivalent with the two methods (82%). A multicentric study should be conducted to confirm that the mini-incision and the MISS reduces blood loss. It could be expected that this mini-invasive approach will become the rule for osteosynthesis of these fractures with a dynamic hip screw.
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Trochanteric fractures fixed with a reconstruction screw: retrospective comparison of the Gamma3™ and the PFN-A™ with analysis of implant-specific complications
Antoine Serre*, Daniel Lepage, Grégoire Leclerc, Laurent Obert, Patrick Garbuio
* Service d’orthopédie traumatologie et chirurgie plastique, CHU Jean-Minjoz, boulevard Alexandre-Fleming, 25000 Besançon.
Purpose of the study — The purpose of this work was to analyse the respective complications of nail fixations for trochanteric fractures. Since January 2005, we have used the Gamma3™ and the PFN-A™ in routine practice. These nails have evolved and we wanted to compare the latest generation models.
Material and methods — This was a prospective consecutive series of 426 files in a single centre (January 2005 to October 200) reviewed at mean 19 months (3-36 months). All patients with a fracture of the trochanter treated by osteosynthesis were included. Eight senior operators implanted Gamma3™ nails (4 operators) or PFN-A™ nails (4 operators). During this period, 236 Gamma3™ and 190 short PNF-A™ nails were implanted. The two cohorts were statistically comparable regarding: mean age, body weight, ASA score, preoperative autonomy, repair of fracture type.
Results — There was no significant difference between the two implants for: implant position (correct position for 80%), early mortality (5.5%), rate of sepsis (1.6%), which were comparable with the literature. In these two groups, the operative time was shorter than in the literature with an advantage for the PFN-A™ (40 min versus 35 min). Sliding was minimal (1.3% for Gamma3™ versus 1.1% for PFN-A™), as was revision (5.1% versus 4.7%). Conversely, the technical complications were implant dependent: defective automatic distal locking for the Gamma3™ (n=24, 10.2%) with fracture on nail for four patients, and protrusion of the cephalic blade for the PFN-A™ (n=11, 5.8%) due to insufficient impaction and to back glide after excessive distraction followed by impaction. 
Discussion — There is a rich body of knowledge on the different nail and screw-plate models. Mean sliding is to the order of 4% and mean revision about 8-9%. We could not find a study comparing the new implant generations. These implants enable a reduction of the general complications for trochanteric surgery, but to ensure persistent results, care must be taken for the distal locking of the Gamma3™ and the intraoperative protrusion of the PFN-A™ blade.
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Extracapsular fracture of the proximal femur in the elderly subject : role of the proximal reconstruction nail with a spiral blade : retrospective study of 108 patients with 5.3 months mean follow-up
Emmanuel Soucanye de Landevoisin*, Antoine Bertani, Phillipe Candoni, Bastien Orsini, Christophe Drouin, Éric Demortière 
* Service de chirurgie orthopédique et traumatologique, hôpital d’instruction des armées Laveran, BP 60149, 13384 Marseille cedex 13. 
Purpose of the study — The constantly increasing incidence of extracapsular fractures of the proximal femur are a public health concern. The basic therapeutic options are screw-plate fixation and proximal reconstruction with nails. The purpose of this retrospective study was to assess the mid-term results with a new osteosynthesis material, the proximal femoral nail antirotation (PFN-A®) which has a spiral blade.
Material and methods — One hundred eight 108 PNF-A® performed from January 2007 to July 2008 were included in a retrospective clinical and radiographic study. These series included exclusively extracapsular fractures of the proximal femur in subjects aged over 70 years. All patients were assessed with the Parker score pre- and postoperatively. Blood loos, position of the spiral blade on the AP and laterals views and operative time were analysed. We searched for complications (femoral head slide, blade protrusion, head rotation, non-union, fracture on material, and operative site infection). We searched for risk factors.
Results — One hundred eight patients (94% ASA 2 or 3) were reviewed at mean 5.3 months (±1.5). None of the patients were lost to follow-up. At revision, 19 patients had died (17.6%). The mean Parker score declined 1.4 points. All fractures healed at mean 10.4 weeks (±0.6).Six complications were noted: three operative site infections, three head slidings, one intraacetabular protrusion. No statistically significant could be identified. Nevertheless, the three cases with femoral head sliding occurred on fractures that were unstable (type 31-A2) which had a malpositioned blade.
Discussion — There appears to be a consensus on the treatment of proximal fractures of the femur: screw-plate fixation for stable fractures, centromedullary nailing for the others. Arthroplasty is a second-line solution. There are few publications on the new spiral blade of the PFN-A®. This method spares bone stock and allows compaction of the cancellous bone, particularly adapted for osteoporotic bone: the efficacy is comparable with reference techniques with lower rates of sliding (2.%) and acetabular protrusion (<1%).
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Is there a place for functional treatment of true Garden I fractures in patients aged
Jean-Marc Buord*, Sébastien Parratte, Xavier Flécher, Vanessa Pauly, Jean-Noël Argenson
* Service de chirurgie orthopédique, hôpital Sainte-Marguerite, 270, boulevard Sainte-Marguerite, 13009 Marseille.
Purpose of the study — Three-screw fixation is the classical treatment for true Garden I in the elderly patient. Complication rates have been high in the literature. Furthermore, in this context outcome for arthroplasty after failed osteosynthesis is less satisfactory than first-intention arthroplasty. This is why functional treatment of Garden I fractures of the neck of the femur has been proposed, including rapid return to the upright position and strict radiographic and clinical control. The purpose of this work was to first evaluate the results of this management option for true Garden I fractures in patients aged over 65 years and second to search for factors predictive of secondary displacement.
Material and methods — All patients aged over 65 years and admitted to the unit for true Garden I fractures from January 2005 to December 2006 were included in this prospective study. A functional treatment including early return to the upright position and walking test on day 1 was instituted, followed by radiographic controls on days 2, 7, 14, 21, and 45 then at 3 months and one year.  Referral to a rehabilitation centre at discharge on day 5 was scheduled if there was no displacement. In the event of a displacement, arthroplasty was performed. Fifty-seven patients, mean age 82.8±8.5 years (range 65-99) were included. The radiographic and clinical follow-ups were made by an independent observer.
Results — The displacement rate was 29.8%. These patients were treated by arthroplasty. In the group of patients without displacement, at minimum one year follow-up, there has been no need for surgical revision excepting one case of osteonecrosis at one year requiring implantation of a total prosthesis. The mean Parker score in this group was 6.4 and the mean Harris score 83, it was 85 in the arthroplasty group. Among the predictive factors identified at multivariate analysis were: age, gender, side, type of fracture, fracture orientation, degree of valgus or sagittal displacement, general status. Displacement was not statistically predictive.
Discussion — The results of our prospective study show that 70% of patients included were treated successfully without surgery, confirming reports in the literature and justifying utilisation of this management  strategy.
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Complete paralysis of the quadriceps secondary to psoas haematoma, a rare posttraumatic complication : a case report
Nicolas Lefèvre*, Serge Herman 
* CMCPARISV, 36, boulevard Saint-Marcel, 75005 Paris. 
Background — Paralysis of the crural nerve secondary to a compressive haematoma of the psoas in the pelvis is a well-known complication of anticoagulant therapy. This complication has also been described after hip or pelvic surgery. Its occurrence in a context of trauma is exceptional.
Case report — A 16-year-old female adolescent sought emergency care for total deficit of knee extension. The patient had an enlarged painful knee subsequent to a skateboard fall. She reported knee trauma involving the patella and a direct shock to the homolateral hip, on the trochanter. Physical examination confirmed the knee and hip pain. Rest was advised. One and a half month after the accident, the patient again consulted for total deficit of active knee extension. The initial diagnosis suggested was posttraumatic rupture of the patellar tendon.  An emergency MRI was normal, ruling out this diagnosis. More attentive physical examination revealed the presence of a complete paralysis of the quadriceps muscle by crural nerve palsy. MRI of the pelvic region revealed the presence of a voluminous haematoma of the psoas compressing the crural nerve. Emergency evacuation of the haematoma was performed. The patient underwent rehabilitation for one year and achieved progressive and complete recovery of the quadriceps function. An electromyogram obtained at one year was normal.
Conclusion — This was an exceptional case of crural nerve palsy secondary to a posttraumatic haematoma of the psoas, with no notion of anticoagulation therapy. The initial knee injury was misinterpreted as involving a local patellar problem but in reality had caused a paralysis of the quadriceps muscle. MRI provided the diagnosis of psoas haematoma.
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Automatic distal locking with the Surelock instrumentation: a new concept or not ?
Antoine Serre*, Aurélien Couesmes, Nicolas Gasse, Sonia Huard, Laurent Obert, Patrick Garbuio 
* Service d’orthopédie traumatologie et chirurgie plastique, CHU Jean-Minjoz, boulevard Alexandre-Fleming, 25000 Besançon.
Purpose of the study — Since the advent of locked centromedullary nailing, manufacturers have produced long nails with automatic distal locking systems. Astute instrumentations have been developed to achieve highly stable assemblies. But during insertion, the exact shape o the nail may change adapting to the anatomy of the medullary canal. We wanted to test a new automatic distal locking system: Surelock.
Material and methods — We conducted a preliminary monocentric prospective study over a one-month period where we included all cases of reconstruction of the proximal femur using a long nail. The Surelock system was applied systematically. The amplifier was needed to adjust the insertion device, the amplifier and the nail in the same plane. This configuration required manipulation of the amplifier in a single plane. The operator then had to correct the position of the insertion devise in accordance with the deformation of the inserted nail. It is noteworthy that with this system, the operator’s hands are never in the amplifier field. We measured the time required to achieve distal locking and the time of scopy, as well as any complications.
Results — During this period, ten patients had osteosynthesis with a long reconstruction nail. The epidemiological data were common for this type of condition. Mean time for the distal locking was 11 min (7-15) with a mean 17 s of scopy (2-24). In all cases, the two distal screws were inserted.  The automatic locking was correct in 9 of 10 cases. The one failure was the second case in our series.
Discussion — In 2006, Whatling concluded a review of the literature on different means for distal locking that the search should continue for an ideal method and that by far the most widely used method was manual locking. The new method presented here for automatic distal locking allows implantation of two distal safety screws. The main benefit is for the surgeon and the manipulator of the amplifier. Radiation of the surgeon is nearly zero (the surgeon remains outside the amplifier field) and the manipulation to position the amplifier is simplified. 
Conclusion — We believe that this technique could be used in routine practice and that this method could be proposed for the entire range of nailing procedures.
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Treatment of periprosthetic fractures of the femur by implants with multidirectional locking screws
Noureddine Bahri*, Hector Cabreras-Palacios, Martin Wurm, Maximilian Faschingbauer, Arndt-Peter Schulz
* Bergedorfer Strasse 10, 21033 Hambourg, Germany
Purpose of the study — Implants with multidirectional locking screws theoretically have many advantages for the treatment of periprosthetic fractures. In the event of osteoporotic bone, this system of plate fixation ensures stability and better bone fixation. Using screws anchored in the different angles, we proposed rigid fixation around the prosthesis. We conducted a retrospective analysis of outcomes obtained after treatment of perprosthetic femoral fractures, Vancouver B1 and C, comparing two types of implants with angular stability (straight plate and folded plate).
Material and methods — From June 1999 to December 2007, we treated 58 patients with periprothetic fractures of the femur using locking plates. Mean age was 72.4 years, 40 patients were female. Thirty-two patients (55.2%) had a total hip prosthesis, 21 a total knee prosthesis and 5 both types of prosthesis (8.6%). We noted: peri- and postoperative complications, degree of bone healing, degree of mobility (Barthel Mobility index and stand up and go test) as well as the social status of the patients.
Results — Bone healing was obtained in 56 cases (96.5%). In two patients, the implant was dislocated and in four others there were general complications. The mean time necessary to obtain total weight-bearing two-leg stance was 8.6 weeks. Forty-six patients (78%) had the same social status as before the fracture. For mobility, 52 patients (89%) achieved the same level as before fracture. Four other patients required a crutch for walking and two needed a walker. Mean Barthel index was 85 points (max 100) and improved 35 points at onset of rehabilitation. Mean stand up and go was 22 s. 
Conclusion — According to the review of the literature, 35% of plates dislocate after osteosynthesis of periprosthetic fractures. In our study, the rate was 3.5%, with 7% general complications. We can thus conclude that the methods presented here enable good bone healing in the majority of cases.
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Osteosynthesis of periprosthetic femoral fractures with locking plate fixation using an LCP: a consecutive series of 36 fractures with mean 26 months follow-up
Matthieu Ehlinger*, Philippe Adam, David Delpin, Thomas Moser, François Bonnomet 
* Service de chirurgie orthopédique et de traumatologie, CHU Hautepierre, 1, avenue Molière, 67098 Strasbourg cedex. 
Purpose of the study — We report a prospective consecutive series of femoral fractures on prosthesis. The goal was to evaluate mid-term outcome of treatment with a locking plate.
Material and methods — From June 2002 to December 2007, we treated 35 patients (1 bilateral), 28 female and 7 male, with a fracture around their total hip arthroplasty (n=21), total knee arthroplasty n=7), unicompartmental knee prosthesis (n=1), between a THA and a TKA (n=2), or between a trochanteric osteosynthesis and a TKA (n=5). Mean age was 76 years (39-93). For the majority, osteosynthesis was achieved via a mini-invasive incision, using a locking plat (Synthes®) bridging the implant in situ. The rehabilitation protocol consisted in immediate weight-bearing for most of the cases.
Results — At revision, one patient was lost to follow-up, one was an early failure, and seven patients had died, including four which were retained for the analysis because data was available for 24, 40, 43 and 67 months respectively. The analysis thus included 30 patients with 31 fractures and mean 26 months follow-up (range 6 – 67 months). The following results were obtained for the initial series: mini-invasive surgery (n=26), access to fracture focus (n=10), total postoperative weight bearing (n=20), partial weight bearing at 20 kg (n=3), no weight-bearing for six weeks (n=13). Complications were: infection (n=2), general (n=2), disassembly (n=3, one femoral stem replacement and two revision ostheosynthesis). Bone healing was obtained in all cases except one. There was a misalignment  >5 in five cases. At review, there was no implant loosening.
Discussion — This work shows that locking compression plates inserted via a mini-invasive approach followed by weight-bearing is a feasible option. This technique combines the principles of closed osteosynthesis with preservation of the haematoma and stability of osteosynthesis material. The rehabilitation protocol was developed in consideration of the nature of the material. The locked plate acts like an internal fixator, allowing increased implant stability. Screw hold appeared to be sufficient to allow early weight-bearing.
Conclusion — Use of locking compression plates for femoral fractures on osteosynthesis implants is effective. The stability of the assembly allow, despite the age of the patients, early weight-bearing and walking, with a stable outcome over time.
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Biological markers of inflammation and periprosthetic fracture of the hip
Christophe Chevillotte*, Robert Trousdale, Mir Ali, Mark Pagnano, Daniel Berry
* Pavillon T, hôpital Édouard-Herriot, place d’Arsonval, 69003 Lyon.
Purpose of the study — Few data are available concerning the proper management of patients with a periprosthetic fracture of the hip who presents biological signs of inflammation (increased WBC, sedimentation rate, or C-reactive protein). The purpose of this work was to determine the prevalence of elevated biological markers in this type of patient and to determine the reliability of such markers for the diagnosis of periprosthetic infection.
Material and methods — A periprosthetic hip fracture was diagnosed in 204 patients from 2000 to 2006. The WBC count, the sedimentation rate and the serum CRP level were noted at admission to the emergency ward. The diagnosis of infection was confirmed by at least two positive bacteriological samples of tissue biopsy and/or joint fluid collected at surgery. A statistical analysis was conducted to determine the prevalence of elevated biological markers of inflammation, the sensitivity, their specificity and their positive predictive value for deep infection.
Results — Twenty-one patients (11.6%) developed a periprosthetic infection. Among the 204 patients, the WBC count increased in 16.2%, sedimentation rate in 33.3% and CRP in 50.5%. The sensitivity was 24% (WBC), 50% (sedimentation rate) and 83% (CRP). The specificity was 85% (WBC), 69% (sedimentation rate) and 56% (CRP). The positive predictive value was low (18, 21 and 29% respectively).
Discussion — Markers of inflammation are frequently ordered before surgery to search for infection but can be elevated for various reasons. Most often, these markers are elevated because of the patient’s general status and are thus related to other co-morbid conditions and/or reaction to the new fracture. In this population, the WBC count did not contribute to the diagnosis of infection as only 24% of the infected patients had a high count.  CRP and sedimentation rate and the WBC count had low positive predictive values.
Conclusion — This study shows that an isolated elevation of biological markers of inflammation in a patient with a periprosthetic fracture is not a good indicator of infection. 
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Chondrocyte differentiation of human mesenchymatous stem cells cultivated on collagen sponge : perspectives for guided cell therapy for cartilage
Laurent Galois*, Christel Cournil-Henrionnet, Céline Huselstein, Didier Mainard, Danièle Bensoussan, Jean-Franc¸ois Stoltz, Patrick Netter, Pierre Gillet, Astrid Watrin-Pinzano 
* Service de COT, hôpital central, 29, avenue 8884 de Lattre-de-Tassigny, 54000 Nancy. Purpose of the study — Monolayer cultures of chondrocytes multiply and rapidly lose their chondrocyte phenotype, limiting their potential for tissue engineering. Mesenchymatous stem cells can preserve their phenotypic characteristics after several monolayer passages, offering a promising alternative for cartilage repair. The purpose of this work was to study the influence of transforming growth factor beta-1 (TGF-beta1) and bone morphogenic protein-2 (BMP2) and/or culture supplements (hyaluronic acid) on matrix synthesis and chondrocyte differentiation of human mesenchymatous stem cells (MSC) cultured on collagen sponges.
Material and methods — MSC were isolated from bone marrow harvested during hip arthroplsty. At the third passage in monolayer culture, the MSC were reseeded on collagen sponges and cultured in vitro for 28 days under seven differ conditions: insulin transferrin selenium (ITS), foetal calf serum (FCS), ITS+TGFbeta1, ITS+ hyaluronate, ITS+TGFbeta1+hyaluronate, ITS+TGFbeta1+BMP2, ITS+TGFbeta1+BMP2+hyaluronate. The phenotypic evolution was followed using the expression of different genes of interest with PCRq (collagen2, collagen1, collagen3, collagen10, agrecanne, versicanne, COMP, Sox9). Synthesis of matrix material was assessed histologically and immunohistochemically.
Results — Used alone, hyaluronic acid did not trigger chondrocyte differentiation of MSC. For the additives FCS, ITS, or hyaluronate, the synthesis of matrix material in the sponge was weak and poor in major constituents of cartilage. Conversely, the other conditions in presence of TGFbeta1±BMP2 induced important expression of collagen2, agrecanne and COMP as well as increased matrix synthesis with a strong content in proteoglycans and collagen.
Discussion — The usefulness of MSC is growing due to their pluripotent characteristics. The conditions leading to their differentiation into the chondrocyte phenotype remains a subject of discussion. Our results show the particular importance of TGFbeta1 in the process of differentiation.
Conclusion — Chondrogenic differentiation of MSC cultured in collagen sponges as well as the synthesis of the cartilaginous matrix requires the presence of TGFbeta1 in the culture medium and to a lesser extent BMP2. These results suggest the perspective of using MSC for guided cell therapy targeting cartilage.
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Effects of rh-BMP-2 (Inductos) on the bone healing phase of a distraction osteogenesis model
Valérie Lesaichot*, Frédéric Sailhan, Dimitri Leperlier, Véronique Viateau, Hervé Petite 
* École vétérinaire Alfort, 7, avenue du Général-de-Gaulle, 94700 Maison-Alfort. 
Purpose of the study — The process of bone lengthening involves three phases: a latence period, distraction, then healing. The healing phase required stability maintained by an external fixator (EF) for 1.16 months/cm lengthening. This time exposes the patient to serious complications. The objective is to accelerate the healing phase in order to shorten the time the patient has to wear the EF. The effect of BMP on osteogenesis in distraction remains a controversial issue.  This work was conducted to evaluate the benefit provided by rhBMP-2 for healing the regenerate bone after distraction.
Material and methods — Thirty-nine subadult male rabbits were selected at random. On day 0, a tibial osteotomy was performed followed by installation of a M101 EF. After the latency period of seven days, the distraction began at the rate of 0.5mm/12 h for 21 days. At day 28, at the end of distraction, a new operation was performed and three groups of 13 individuals were created at random. The first group received no material, the second a collagen type 1 sponge, and the third group a collagen type 1 sponge soaked in 100 µg/kg rhBMP-2. The animals were monitored with x-rays, absorptiometry and ultrasound for the qualitative and quantitative analysis. Histological and biomechanical analyses were performed at two months.
Results — Our complication rate was 41%. Qualitative analysis of the x-rays showed, in group 3, the development of more or less voluminous and dense, sometimes hypertrophic calluses. The progression curves of the bone mineral content  showed higher values in group 3. The bone mineral content curves remained nevertheless parallel for the three groups. The calluses were thus denser in group 3 but with an early peak density. Groups 1 and 2 had equivalent radiographic and absorptiometric results. The statistical analysis of the imaging findings is ongoing. The histology and biomechanical exams are being performed.
Discussion — The preliminary results show that rhBMP-2 used early in the healing phase enables formation of more dense and hypertrophic calluses. rhBMP-2 does not acceleration the rate of callus formation but stimulates its mineralization. Use of a collagen sponge alone had no effect on healing. Analysis of the histological and mechanic properties observed in the three groups will provide a more precise description of the hypertrophic and strongly mineralized calluses.
Conclusion — Our early results show superior bone mineralization in the treated group.
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Dose-effect and premature fusion linked with rh-BMP-2 in a model of bone distraction
Frédéric Sailhan*, Baptiste Gleyzole, Roger Parot, Henri Guerini, Éric Viguier
*. 27, rue du Faubourg-Saint-Jacques, 75014 Paris.
Purpose of the study —Little work has been reported on the effects of BMP on bone healing after distraction and the data available in the literature are contradictory. The type of BMP as well as the optimal dose remain to be defined. We present the results and complications linked with the use of different doses of rhBMP-2 in a model of osteogenesis in distraction.
Material and methods — Fifteen subadult New Zealand rabbits were selected at random and divided into three groups. On day 0, a mediodiaphyseal tibial osteotomy was cut and an M103 fixation implanted. In group I (5 rabbits), 750µg of rhBMP-2 with a type I collagen sponge (Inductos, Medtronic) were deposited on the osteotomy site. In group II (5 rabbits), 350 µg were deposited on the collagen sponge and in group III (controls, 5 rabbits), nothing was deposited. After the 7-day latency period, distraction was conducted for 21 days (0.5 mm(12hr). At the second week of distraction, the callus was analysed on the x-rays and ultrasounds and a weekly absorptiometry was obtained. The animals were sacrificed three weeks after healing was confirmed.
Results — Quantitative radiographic assay showed significantly superior grading (Kirker-Head) in groups I and II (p<0.05) compared with group III. The qualitative analysis showed premature healing of the regenerate preventing completion of the distraction (pin distortion) for 3/5 rabbits in group I and 1/5 in group II.  Bone mineral content was superior in groups I and II in all times studied than in group III (p<0.05). The difference was also significant between groups I and II (p=0.0087) demonstrating an expected dose effect.
Discussion — Premature healing was achieved for the majority of animals in group I, underlining the importance of the dose of BMP used to stimulate bone healing after callotasis. The undesirable effect thus obtained should be taken into account in the clinical context. A dose of 100 µg/kg (350 µg, group III) appears to suffice in this model and defines the upper dose limit. Differed application of the compound (after distraction) should be useful and should be studied.
Conclusion — The dose of rhBMP-2 used to stimulate bone healing is an essential parameter that should be defined for each experimental model. The dose effect of rhBMP-2 is demonstrated in this particular model.
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Decrease in osteolysis due to wear particles in ovariectomised mice
Christophe Nich*, Arnaud Marchadier, Laurent Sedel, Hervé Petite, 9033
Moussa Hamadouche 
* Laboratoire de recherches orthopédiques, faculté de médecine Diderot, 10, avenue de Verdun, 75010 Paris. 
Purpose of the study — Oestrogen depletion leads to osteoclastic hyperactivity and subsequent postmenopausal osteoporosis. Little is known about interactions with bone absorption induced by wear particles from joint bearings. The purpose of this study was to evaluate bone response to polyethylene (PE) particles in a mouse model of oestrogen deficiency.
Material and methods — Particles of PE were implanted in the calvaria of seven non-ovariectomised mice and in seven ovariectomised mice (OVX). Fourteen mice were operated on without implantation of the particles (7 non-OVX and 7 OVX, control groups). The mice were sacrificed at two weeks. The crania were studied under a microscanner and histologically without decalcification.
Results — The microscanner showed that particles of PE induced a significant decrease in bone thickness in non-OVX mice (p=0.04), while the thickness remained unchanged in OVX mice who had received the particles (p=0.40). After implantation of the PE particles, the number of osteoclasts per mm of bone perimeter was 2.84±1.6 in the non-OVX mice and 1.74±1.3 in OVX mice (p=0.004). Compared with controls, the mean loss of bone was 12±10% in the non-OVX mice versus 4.7±0.9%in the OVX mice (p=0.004).
Discussion — The volume of osteolysis induced by PE particles was smaller in OVX mice compared with non-OVX mice.
Conclusion — These results suggest that a deficit in oestrogens has a protective effect against bone adsorption induced by PE particles.
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Development of a rat model for loss of femoral bone used to study oestrogenic capacities of ne biomaterials
Arnaud Clavé*, Florian Boukhechba, Thierry Balaguer, Georges F. Carle, Christophe Trojani, Nathalie Rochet
* Internat des hôpitaux de Brest, 41bis, route des Quatre-Pompes, 29200 Brest.
Purpose of the study —The efficacy of a new oestrogeneration biomaterial should be demonstrated by in vivo grafts in animal models. Critical filling of bone defects in the rat could be useful as a model before beginning studies in large animals such as the sheep, goat or dog. Creation of a critical defect in the rat femur has been described, but not standardized, leading to difficult comparison between series. In this work, we wanted to establish a detailed standardisable surgical protocol for the creation of a 6 mm femur defect in the rat.
Material and methods — We compared three anaesthesia protocols using 18 mal Wistar rats aged 21 weeks. We developed a surgical procedure enabling study of the advantages of the different commonly used surgical devices either in research or clinic to achieve osteosynthesis and a 6 mm bone defect. We also compared two types of fixation plates (and screws) available on the marker: a 1.2 mm thick titanium plate used for hand surgery and a 1.5 mm steel plate (veterinary medicine). Our postoperative clinical and radiographic follow-up was designed to validate our operative protocol and evaluate osteoregeneration.
Results —  We demonstrated first that the use of multimodal anaesthesia radically improved the clinical outcome in the animals. We then demonstrated that the 1.2 mm titanium plates recommended in other studies were too fragile in our model and that the steel 1.5 mm veterinary plates were more adapted. We finally demonstrated the superiority of surgical devises to create a defect and for osteosynthesis. We described a postoperative protocol offering satisfactory evaluation, clinically and radiographically.
Discussion — This work is the first describing this protocol in detail. Improvements in feasibility and cost will make a readily exploitable model for other laboratories. The follow-up on this work should be aimed at improving the quality and pertinence of the analysis methods for the assessment of bone regeneration.
Conclusion — We propose a mode for the critical defect in rat femur bone as a reliable model for the study of osteogenic capacities of new biomaterials.
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Role of pore interconnection on the mechanical resistance of macroporous biphasic ceramics after implantation in sheep
Ludovic Schneider*, Antonio Di Marco, Patrick Simon
* Service de chirurgie infantile, CHU de Strasbourg-Hautepierre, 1, avenue Molière, 67098 Strasbourg.
Purpose of the study — Biphasic macroporous phosphocalcium ceramics are used in routine surgery to fill bone defects. This type of material presents the characteristics of an ideal substitute: free of the adverse effects of grafts, biocompatibility, bioactivity, osteoconduction, osteointegration, reproducibility, availability in sufficient quantity. The purpose of our work was to evaluate the role of osteointegration on the resistance of two macroporous biphasic phosphocalcium ceramics routinely proposed on the French market. These two macroprous materials have a similar chemical composition but vary by the presence or not of interpores. 
Material and methods — The experimental model involved the implantation of ceramic cylinders in a femoral cortical site in sheep, via the intermediary of conduction chambers with specific cortical entrances. The resistance to compression of the implanted samples an non implanted controls was measured using the same ISO norms. 
Results — After two months implantation in a cortical site in the sheep, Eurocer200plus® exhibited a significant 38% increase in resistance to compression while in the same conditions, Triosite® exhibited a 41% decline in resistance. For ceramics with open porosity, the interpores acted like tunnels enabling rapid colonization for osteoforming cells and early formation of new bone reaching the centre of the substitute, and leading to increased material resistance.  Cell colonization of a ceramic with closed porosity is, on the contrary, slowed by the partitions, while its dissolution by biological fluids within the micropores occurs in all materials; there results an imbalance between absorption and synthesis, leading to loss of mechanical resistance as a first phase of osteointegration.
Discussion — Open macroposity enables an improvement in the mechanical properties of a biphasic ceramic substitute due to more rapid osteointegration. In the future, material associated with osteoinduction cells or proteins should play an important role, together with changes in the architecture of the ceramic skeleton which should play a determining role in terms of physical and biological properties.
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EMG stimulation thresholds for dorsal screws depends on the distance from the screw to the spinal core, but not to the integrity of the pedicular cortical:  a clinical and experimental study
Pedro Domenech*, Pedro Gutierrez, Jesus Burgos 
* Servicio COT infantil, Hospital General Universitario de Alicante, Maestro Alonso 109, 03010 Alicante, Spain
Purpose of the study —Neurophysiological monitoring during pedicular screw insertion has been used to verity bone integrity of instrumented pedicles. The purpose of this study was to determine, experimentally, whether the EMG thresholds after stimulation of dorsal pedicular screws depend on the distance between the nerve structures and the screw, or on the interposition of different tissues.
Material and methods — EMG thresholds were recorded after stimulation of  18 VPD in fivde pigs, by varying the distance between the screws and the spinal cord (2, 6, 10 mm). The thresholds were recorded after rupture of the median pedicular cortical and after interposition of different tissues (blood, muscle, fat and bone) between the screws and the spinal cord. In four patients with a hemivertebra, four pedicular screws sere stimulated at insertion, just after resection of the hemivertebra.
Results — The average intensity of the EMG thresholds  was 5.60±1.90mA when the screws were in contact with the dural sac. When the distance was 2 mm, the average threshold reached ±3.42 mA, at 6 mm 13.59±6.27 mA and at 10mm, 15.86±5.83 mA (p<0.05). Rupture of the median pedicular cortical and interposition of different biological tissues in experimental animals did not modify the stimulation thresholds of the dorsal pedicle screws. In the four operated patients with resection of a hemivertebra, the EMG stimulation thresholds exhibited a wide spread but did not provide any evidence for a significant change related to interposition of different tissues. The impedance of the bone material was higher than muscle or adipose tissue. In these patients, the distance from the screw to the spinal cord was not correlated with a modification in the stimulation threshold.
Discussion — Further clinical study is needed to better understand the stimulation role of the EMG in the implantation of pedicular screws, considering that this technique does not determine pedicle rupture.
Conclusion — In experimental animals, the electrical impedance appears to depend on the distance between the screw and the nerve structures but not on the integrity of the median pedicular cortical. Response to intensity does not appear to be related to the type of interpositioned tissue.
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The transverse acetabular ligament: an anatomic landmark for orienting the cup for primary total hip arthroplasty?
Anthony Viste*, Julien Chouteau, Rodolphe Testa, Laurence Chèze, Michel-Henri Fessy, Bernard Moyen
* Service d’orthopédie, centre hospitalier Lyon-Sud, bâtiment 3A, 3e étage, Chemin du Grand Revoyet, 69495 Pierre-Bénite.
Purpose of the study — Anteversion of the cup during total hip arthroplasty (THA) is crucial for preventing the risk of dislocation. Interest has recently focused on an anatomic element often observed in the operative field during hip surgery: the transverse acetabular ligament (TAL). The TAL has become a landmark both for conventional procedures (Beverland) and for computed-assisted surgery. The purpose of this original research was to study the anteversion of the TAL in relation to the anterior pelvic plane in order to determine whether it could be a valid landmark for positioning the cup using the Lewinnek criteria (35±20° anteversion according to the Murray definition).
Material and methods — Eight laboratory cadavers (three male, five female, mean age 82±3.3 years) were dissected; the pelvis was removed. Fifteen fresh healthy hips (free of trauma or degenerative disease) were also used for the study. The orientation of the peri-acetabular structures was measured with the probe of the BrainLab® navigation system and the Motion Analysis® system (Santa Rosa. CA) at the laboratory of biomechanics and biomechanical shocks (INRETS, Bron). The Lewinnek reference plane (anterior pelvic plane) was defined from the anterosuperior iliac spines and the pubic tubercles.
Results — The anatomic version of the TAL varied from -8 to +13.3 (mean 1.9); the anatomic version of the horns of the semilunate surface from -12.2 to +14 (mean 3); for the labrum the figures were +17.4 to +41.8 (mean 26.63). Anteversion of the TAL and the horns were well correlated (r=0.8) significantly (p=0.001).
Discussion — There is no other study concerning the anatomic orientation of the TAL, the horns and the labrum. Archbold was the first to consider the TAL (1000 cases, posterolateral access, 28 mm head) as a reliable constant landmark for positioning the cup (0.6% dislocation). In our study, the anatomic version of the TAL was found outside the safety zone of Lewinnek. This is a supplementary argument for questioning the reliability of the Lewinnek criteria based solely on nine cases of dislocation and criticised by several authors (non-specific for each patient).
Conclusion — Anteversion of the labrum is situated within this safety zone. The TAL does not position the cup in the Lewinnek safety zone, which remains controversial.
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Effect of microseparation and cup abduction angle on ceramic-on-ceramic THA edge loading
Elhadi Sariali*, Todd Stewart, Zonghmin Jin, John Fisher
* 47—83, boulevard de l’Hôpital, 75013 Paris. 
Purpose of the study —Implantation of the acetabular socket with high inclination generates increased contract stress, wear and revision rate for total hip arthroplasty (THA). Study of ceramic-on-ceramic THA explants has revealed a high wear rate in bands, suggesting a microseparation effect generating edge loading.  There have not been any studies examining the influence of the cup inclination on the contact pressures in ceramic-on-ceramic THA exposed to microseparation between the head and the cup.
Material and methods — A finite elements model of a ceramic-on-ceramic hip prosthesis was developed with ABAQUS in order to predict the surface contact and the distribution of the contract pressures, first during ideal centred function then under conditions of microseparation. A 32mm head and a radial clearance head (30µm) were used. The cup was positioned in zero anteversion and 45, 65, 70, and 90° anteversion. Progressive microseparation (0 to 500 µm) was imposed. A 2500N loading force was applied to the centre of the head.
Results — For 45° inclination, edge loading appeared for mediolateral separation greater than 30 µm and became complete for 60 µm separation. When edge loading appeared, the contact surface was elliptic. The length of the lesser axis converged towards 0.96mm; the greater axis towards 8.15mm, respectively in the anteroposterior and mediolateral directions. For inclinations of 45°, the contact pressure was 66 Mpa for the centred force. As the mediolateral separation increased, the maximal contact pressure increased, converging towards an asymptotic value of 205 MPa. Increasing the inclination angle of the cup generated an increase in the maximal contact pressure. However, this increase in contact pressure generated by the increasing inclination angle was negligible if the microseparation increased.
Discussion — Cup inclination and mediolateral laxity increase stress forces of ceramic-on-ceramic THA and should be avoided. However, the influence of the cup inclination becomes negligible beyond a separation value of 240 µm, the stress forces already having reached their asymptotic value.
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Consequences of edge loading on the friction coefficient of ceramic-on-ceramic total hip arthroplasty : application for squeaking
Elhadi Sariali*, Todd Stewart, Zonghmin Jin, John Fisher 
* 47—83, boulevard de l’Hôpital, 75013 Paris. 
Purpose of the study — Ceramic-on-ceramic THA explants exhibit a higher wear rate than that predicted by classical simulators. This appears to be related to edge loading, which could perhaps be reproducible in vitro by creating a microseparation between the two components. The purpose of this study was to evaluate this coefficient of friction for ceramic-on-ceramic THA with edge loading. This should enable prediction of wear in the event of microseparation.
Material and methods —Three 32mm alumina inserts (Biolox Forte Ceramtec®) were tested on a friction simulatior (Prosim®). The cup was positioned vertically (75° inclination) to reproduce edge loading. The metal-back and the acetabular insert were sectioned to avoid impingement between the neck and cup. Contact was imposed along the border of the cup, then perpendicularly to it. The tests were performed under lubrication conditions (25% bovine serum).  In order to simulate severe contact pressures, the tests were also conducted with a third body inserted between the head and the edge of the cup. To obtain reference values of the centred regimen, tests were first run with identical components positioned horizontally.
Results — Edge loading was achieved for cups inclined at 75°. The coefficient of friction was 0.02±0.001 under centred conditions. For edge loading conditions, the coefficient of friction was significantly increased, to a mean 0.09±0.00 for movement along the acetabular border and 0.034±0.001 for movement perpendicular to the border. Squeaking occurred for 15 s when the third body was introduced, corresponding to a coefficient of friction 15-fold higher (0.32±0.003) than under ideal conditions.
Discussion — For the first time, the coefficient of friction of edge loading was determined under conditions of lubrication. The friction coefficient of ceramic-on-ceramic THA was greater for a very vertical cup, but remained (0.1) equivalent to the metal-on-metal coefficient under optimal conditions. When a third body was introduced, transient squeaking occurred with a very high coefficient of friction.
Conclusion — Implantation of cups with a high abduction angle induces edge loading and an increased coefficient of friction, and should be avoided. 
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Reliability of wear measurements for the dual mobility cup: experimental radiostereometric analysis (RSA)
Vincent Pineau*, Benoit Lebel, Solene Gouzy, Sébastien Emily, Jean-Jacques Dutheil, Claude Vielpeau
* CHU de Caen, avenue de la Côte-de-Nacre, 14033 Caen.
Purpose of the study — The concept introduced by Gilles Bousquet is an effective arm against dislocation of total hip arthroplasty (THA), as has been demonstrated in clinical series with a long follow-up. There remain certain questions concerning wear of dual mobility cups. We propose a radiostereometrical analysis (RSA) of femoral head migration in this type of implant. Our objective was to establish an accurate measurement and determine the intra- and interobserver variabilities.
Material and methods — A THA model was implanted and loaded with a simulator. Penetration of the implants was measured using a specially designed polyethylene insert with increasingly concentric wear (from 0, 0.25, 0.5 to 0.75 mm). Three investigators analysed (7 times in a double-blind protocol) the RSA images of these four inserts. The investigators were an expert (I), well-trained (II), naive (III). The accuracy of the measurement as well as the intra- and interobserver variabilities were determined using the root mean square (RMS) method, the interclass coefficient of correlation (ICC), the Bland and Altman analyses, and weighted Kappa analysis.
Results — Regarding accuracy, the RMS was  0.0388 [CI95: 0.02266-0.05564]. The mean error for preworn inserts was respectively 0.022mm (for 0.25mm prewear), 0.59mm (for 0.5mm), and 0.022mm (for 0.75mm). The intra-observer ICC was 0.9714 [0.9028-0.9918] for investigator I. The interobserver ICCs between investigators I and II and between I and III were respectively 0.943 and 0.968. The weighted kappa coefficients between I and II and between I and III were 0.827 and 0.849. The Bland and Altman analysis confirmed these results.
Discussion — Several RSA protocols could be designed to measure wear of the dual mobility cup. We chose detection of the wear pattern instead of the tantalum beads method. Our protocol, using a simple geometric model and not the manufacturers CAD files, showed an accuracy comparable with manufacturing tolerances with low variability.
Conclusion — This study validated our measurement method, a prerequisite for a randomized multicentric study which has been initiated to compare, by RSA, penetration of the head into the double mobility insert versus a fixed insert.
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The interleukin-10-alphaTNF ratio as a new marker of aseptic loosening of total hip arthroplasty
Xavier Flécher*, Pierre Bongrand, Emmanuel Rixrath, Sylvie Wendling, Joana Vitte, Jean-Nöel Argenson 
* Service de psychiatrie, 270, boulevard Sainte-Marguerite, 13009 Marseille. 
Purpose of the study — Because of the growing number of aseptic loosening of total hip arthroplasty (THA), a reliable biological marker would be useful to diagnosis osteolysis early and non-invasively while avoiding the risk of false positives. The purpose of this study was to analyse the value of the interleukin-10(IL10)-alphaTNF ratio in serum and synovial fluid as a marker of THA aseptic loosening.
Material and methods — Blood synovial fluid samples were collected in 27 volunteers with a cemented THA (group THA) and 30 healthy subjects comparable for age and gender who were programmed for total hip arthroplasty because of primary osteoarthritis (group OA). We analysed:  locally by the level of alphaTNF and IL10 in the supernate of differentiated THP-1 with and without adjunction of synovial fluid (SF); in the bloodstream the production of alphaTNA and IL10 by monocytes; the correlation between serum and SF levels and the presence or not of loosening.
Results — In the THA group, SF induced a relative decrease in IL10 strangly not associated with an increase in alphaTNF. However, the IL10/alphaTNF ratio was significantly lower in the OA group. Circulating monocytes produced more alphaTNF in the THA group while there was no significant difference in the production of IL10 by the two groups. However, the IL10/alphaTNF ratio was significantly higher (2-fold) in the THA group. Regarding serum cytokine levels, there was a local accumulation of alphaTNF in the THA group and IL10 in the OA group.
Discussion — The IL10/alphaTNF ratio alone was significantly correlated with aseptic loosening, locally and in the general bloodstream. IL10 or alphaTNF did not alone correlate in all conditions. These results show that use of this ratio appears to be more effective than assay of a single proinflammatory cytokine for the early diagnosis of aseptic loosening. The validity of this ratio is supported by its local and general correlation. A comparative prospective study in healthy subjects using a non-invasive method (except for the blood samples) should be conducted to confirm the clinical pertinence of this marker.
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Propionibacterium acnes in bone and joint surgey: simple contaminant or true pathogen ?
Bruno Chemama*, Eric Bonnet, Maryse Archambaud, Claudine Cauhépé, Anne Brouchet, Nicolas Bonnevialle, Pierre Mansat, Paul Bonnevialle
* Hôpital Purpan, place du Dr-Baylac, 31000 Toulouse.
Purpose of the study — Propionibacterium acnes (PBA) is an anaerobic Gram-positive commensal bacillus of human skin which can cause bone and joint infections (Lutz 2005, Zeller 200, Levy 2008). The purpose of this work was to evaluate over a given period the frequency of PBA infections and the reality of its role as a pathogenic organism. 
Material and methods — A retrospective survey of activity from 2006 to 2008 using bacteriology laboratory data identified 34 patients (22 male and 12 female) with at least one sample collected during an orthopaedic or traumatology surgical procedure that was positive for PBA. The mean number of positive samples was 3.6; 17 from the thoracic limb, 17 from the pelvic limb, involving 16 arthroplasties (4 hips, 6 knees, 5 shoulders, 1 elbow), 13 osteosynthesis procedures, 3 cuff repairs and 1 acromioclavicular procedure. Six of 20 histology samples showed a septic granuloma.
Results — The PBA was the only germ isolated in 18 cases; it was associated with other bacteria in 16 cases. Other blood tests were abnormal (WBC 6800 leukocytes, CRP 25mg/L en average). According to the Lutz classification, three groups of infection could be identified: certain infection with clinical signs and at least two positive samples (n=12), possible with clinical signs but only one positive sample (n=5), and probable without clinical signs and one or more positive samples (n=17). Of the 12 patients in the first group, eight had material (three shoulder prostheses, three hips, one knee and one femoral nail), which had to be removed for six with use of a cemented spacer in four. Mean duration of antibiotics was five weeks. Four patients in this group have not yet achieved cure. In the second group, all samples were taken from a thoracic limb and had another germ in four cases; all patients have achieved cure. In the third group,  the samples were systematic (two shoulder arthroplasties, two repeated cuff repairs, five revision prostheses, four nonunions and four material removal); only one sample was positive in ten cases and only five patients were given antibiotics; all achieve cure.
Discussion — This series is in agreement with the literature: frequent localization on a thoracic limb, association with another germ, questionable attribution to PBA. Patients meeting the criteria of the first group should be treated. If a PBA infection is suspected, samples should be repeated, with prolonged culture; this attitude should be validated prospectively.
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Brodie abscess: a misleading bone infection : 10 cases
Anis Ben Lassoued*, Mhamed Bahri, Wajdi Bouallègue, Ramzi Boufarés, Vladimir Gavrilov
* Unité chirurgicale des Aghlabites, service d’orthopédie, hôpital Ibn-Jazzar, 3100 Kairouan, Tunisia 
Purpose of the study — Brodie abscess is a purulent collection in the centre of a bone separated in its typical form from soft tissue by an impermeable barrier of compact bone tissue. This “trapped” collection causes a clinical syndrome of pain and infection. Lat diagnosis is frequent after the symptoms have evolved over months or years. The purpose of our work was to illustrate the misleading features of this bone infection using a series of 11 periarticular localisations of Brodie abscess.
Material and methods — Our study included ten patients, mean age 18 years, who were treated over a period of six years. One patient had a double localisation. The main foci were the distal femur (n=4) and the upper tibia (n=4). There was one case involving the lower tibia, on in the olecranon and one in an iliac bone. The clinical course was greater than one year in three patients, and greater than one month in four others. The clinical presentation was a septic arthritis of the knee joint in three patients and of the hip in one, with rupture of the abscess into the soft tissues in three cases and a central intra-osseous collection in four. Biological features of infection were present in all patients. Imaging (x-ray, CT) showed a bone defect in the metaphyseal or metaphyseal epiphyseal region in all cases with condensed contours and a fistulous tract to a joint or soft tissue. Surgical treatment was proposed in all cases to treat the causal lesion by saucerisation and drainage of the intra-osseous abscess.  The defect was filled with an autologous graft in one case and by cement in another. The germ identified in 70% of the cases was a Staphylococcus aureus. Adapted antibiotics were delivered for eight weeks on average.
Results — One patient had a secondary fistula which developed early after excision of a central abscess of the proximal tibia; dry drainage was achieved after cover with a medial gastrocnemian flap. At mean 27 months follow-up, all lesions have cured without recurrence; blood tests returned to normal. Radiographically, the defect exhibited bone remodelling visible in the absence of surgical filling. Regarding function, there was one stiff knee due to adherence on the extensor system. 
Discussion — The Brodie abscess is a form of chronic osteomyelitis. It is a rare condition generally observed in young subjects since the majority of reported cases have occurred during the second decade of life. Clinically, the Brodie abscess can be “cold” with little or no overt expression, or more readily “hot” with a syndrome of acute infection and fistulisation to soft tissue. Fistulisation to a joint can mislead the diagnosis to septic arthritis as occurred in one of our patients who underwent two revisions for septic recurrent arthritis of the knee. Most Brodie abscesses are located in the metaphysic. A double metaphyseal and epiphyseal localisation through the growth plate is rare, resulting from an old septic process with inevitable joint collection as in one of our patients aged ten years. Discovery of a second concomitant localisation can be explained by an insufficient or inadequate treatment of the initial focus as we also observed in one case. The classical radiographic image of a Brodie abscess is observed in only two-thirds of the cases. Computed tomography is highly contributive demonstrating possible infra-radiographic fistulisation to a joint or soft tissue as occurred in most of our patients. The Brodie abscess can also simulate bone tuberculosis, hydatic cyst, or bone tumour. Surgically, we adopted to therapeutic strategies: excision of the infected bone associated or not with a cancellous graft and per primam closure for cold abscesses. We have considered that cold abscesses are generally cause by germs with weak virulence; this attitude enables avoiding superinfection. The second option is excision with dressing with or without secondary cancellous graft after budding used for hot abscesses, especially when complicated by a soft tissue complication. Search for germs in blood cultures and in the excision produce was only positive in half of our cases. Staphylococcus was identified in 90%. A histology examination of the excision specimen should be systematically requested to confirm the diagnosis. Finally, the outcome of a well-treated Brodie abscess is favourable.
Conclusion — Brodie abscess is a rare condition observed in young subjects generally due to Staphylococcus aureus. Cold and hot abscesses can be differentiated by their clinical and therapeutic features. Often misleading, clinical symptoms can be detailed with modern imaging, particularly important when the radiographic aspect is atypical. A biopsy is indispensable to confirm the diagnosis.
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Infections after reverted shoulder prosthesis
Nicolas Bigorre*, Laurent Hubert, Thomas Apard, Pascal Bizot
* Département de chirurgie osseuse, CHU d’Angers, 4, rue Larrey, 49033 Angers.
Purpose of the study — Infection is a rare complication of shoulder athroplasty (3% of reverted prostheses), potentially responsive to diverse therapeutic strategies. This work evaluated the clinical and infectious outcomes obtained after management of infectious complications of reverted total shoulder arthroplasty.
Material and methods — This series included 11 reverted shoulder arthroplasties reviewed at mean 39 months. The bacteriological analysis identified predominantly Propionibacterium acnes (54%). Three patients presented an acute infection, five a subacute infection, and three a chronic infection. In this series, six patients underwent a wash-out debridement procedure, two a two-phase reimplantation, and three a one-phase reimplantation.
Results — At last follow-up, three patients died, eight were reviewed. In the wash-out debridement group, one patient developed recurrent infection and two had repeated dislocations; the mean Constant score was 62 points and the ASES score 16/30. In the two-phase reimplantation group, there was no recurrent infection, the spacer broke in one patient, and the mean Constant score was 45 and the ASES score 10/30. In the one-phase reimplantation group, there were no cases of recurrent infection; the mean Constant score was 51 and the ASES score 11.
Discussion — The therapeutic strategy remains a controversial issue for the infected shoulder arthroplasty. Experience with infected knee and hip prostheses is essential. For infected shoulder prostheses,  resection was for a long time the advocated solution, allowing cure and pain relief at the cost of major loss of shoulder mobility. Recent series have reported the effect of wash-out, debridement and reimplantation, allowing restoration of function. In the series reported here, the objective was to restore shoulder function as best as possible while achieving cure of the infection.
Conclusion — Although techniques for surgical revision were inspired by experience with the hip and knee, the problems with shoulder infections are different. The unique goal of curing the infection must be revisited. Shoulder function, and in particular range of motion conditioning the functional outcome, should dictate the surgical strategy for these infections.
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Surgical treatment of non-tuberculosis infectious spondylodiscitis
Guillaume Riouallon*, Thibaut Lenoir, Pierre Guigui 9668
* 100, boulevard du Général-Leclerc, 92110 Clichy.
 Purpose of the study —Surgical strategy for the treatment of pyogenic spondylodiscitis remains a controversial issue, mainly because of the low incidence. This retrospective review was undertaken to clarify current practices.
Material and methods —Nineteen patients (11 male, 6 female)with pyogenic spondylodiscitis underwent surgery from 2003 to 208. Mean age at surgery was 62.7 years (41-100). The localisation was cervical (n=6), thoracic (n=8) and lumbar (n=3). Motor deficit was present preoperatively in 13 patients. There were no cases of complete paralysis.  The indication for surgery was aggravation of the neurological deficit in 14 patients and kyphosic deformity in three. The release was achieved via an anterior access for the cervical cases and via a posterior access for the thoracic and lumbar cases. The circumferential procedure achieved complete bilateral arthrectomy. In all cases the instrumented fusion was followed by postoperative immobilisation for three months. Antibiotics were also given for three months. Functional and radiographic outcome were assessed at last follow-up.
Results — Mean follow-up was months (12-26 months). There were no clinical or biological signs of recurrent infection despite implantation of osteosynthesis material. Irrespective of the delay to treatment, the 13 patients with a preoperative deficit presented signs of recovery. Eight of them recovered completely and the five others had a motor deficit rated at 4/5. Radiographically, there were no fusion failures at last follow-up. Two patients had revision surgery: one for recurrent tetraparesia due to a postoperative epidural haematoma, the other to achieve impaction of the graft in the vertebral body.
Discussion —- This series emphasises the clinical impact of surgical treatment of pyogenic spondylodiscitis. Surgery enables a certain degree of neurological recover achieved by wide decompression. It enables bone fusion despite instrumentation in this complex septic situation.
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Plurimicrobial infection of total hip arthroplasty : 68 cases
Shahnaz Klouche*, Elhadi Sariali, Philippe Léonard, Luc Lhotellier, Wilfrid Graff, Philippe Leclerc, Valérie Zeller, Nicole Desplaces, Patrick Mamoudy
* Hôpital La-Croix-Saint-Simon, 125, rued’Avron, 75020 Paris.
Purpose of the study —  Plurimicrobial infections account for 4 to37% of all infections of total hip arthroplasties (THA). According to data in the literature, they are the source of failure, contraindicating one-phase replacement procedures. The purpose of our study was to evaluate the results of our management practices in this group of patients and also to identify factors of risk associated with multimicrobial infection.
Material and methods —A prospective study included 116 patients with an infected THA from November 2002 to December 2006. Sixteen patients (13.8%), mean age 68±12.7 years had a plurimicrobial infection defined by having at last two interoperative bacteriological samples positive for two or more  germs. Surgical treatment consisted in a single-phase replacement in seven cases, a two-phase replacement in seven, resection of the head and neck in one, and wash-out resection in one. Mean duration of the antibiotic therapy ws 91±6 days, including 46±14 days intravenously.  Anaerobic germs were isolated more commonly in plurimicrobial infections than monomicrobial infections (50% versus 11%). Patients were assessed with prospectively collected data. Mean follow-up was 34±13 months, with none lost to follow-up. The main outcome was apparent cure rate of the initial infection at minimum two years follow-up, defined by the absence of clinical, biological and radiographic signs of infection, and absence of death attributable to infection or its treatment. If infection was suspected, a hip puncture or intraoperative samples confirmed the relapse (same germs) or reinfection (different germs).
Results — The cure rate was 100% for plurimicrobial infections and 97% for monomicrobial infections. There were however four reinfections in the monomicrobial group. In this series, the risk factor statistically associated with plurimicrobial infections was the presence of a fistula with an odds ratio of 5.4.
Discussion — A larger number of patients would probably enable identification of other risk factors associated with plurimicrobial infections.
Conclusion — The cure rate of plurimicrobial infections was higher than reported in the literature but for a small group of patients. The presence of a fistula was strongly associated with these plurimicrobial infections.
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Arthroplasty after septic arthritis: 70 cases
Thomas Bauer*, Luc Lhotellier, Patrick Mamoudy, Alain Lortat-Jacob
* Service de chirurgie orthopédique, hôpital Ambroise-Paré, 9, avenue Charles-de-Gaulle, 92100 Boulogne.
Purpose of the study —The purpose of this work was to analyse the results of infection in patients with joint prostheses implanted after septic arthritis, distinguishing evolving versus cured arthritis.
Material and methods — This was a retrospective series of 70 cases of septic arthritis (in 69 patients) including 7 patients with mycobacterial infections and 63 patients with ordinary germ infections.  For the seven mycrobacterial infections (five Mycobacterium tuberculosis and two Mycobacterium xenopi), the arthroplasty was implanted on evolving arthritis and in two on arthritis considered cured. For the 63 cases of common germs (70% staphylococcal infections), the septic arthritis was considered evolving in 36 and cured in 27. For half of the cases, the arthritis was blood-borne and localised in the knee. For cases considered evolving, the arthroplasty was generally a two-phase procedure (32/36 cases). Adapted antibiotics were associated for 93 days on average (45-180). For arthritis considered cured, the arthroplasty was implanted on average 53 months (range 6-700) after the infectious episode, generally in a one-phase procedure (22/27). Adapted antibiotics were associated for 80 days on average in seven patients because of positive intraoperative samples. One patient was lost to follow-up before two years and all others were reviewed with at least two years follow-up (mean 5 years, range 2-13 years).
Results — For the seven cases of mycobacterial arthritis, one patient was lost to follow-up, six had no signs of infection at mean 7 years follow-up. For the other cases, 89% of patients who had a prosthesis for evolving arthritis were considered as cured, 6% relapsed before 18 months and 6% presented a new infection with a different germ. For arthroplasty after assumed cured arthritis, 81% of patients were considered cured, 15% relapsed before 18 months and 4% presented a new infection with another germ.
Discussion — Arthroplasty is the treatment of choice for septic evolving septic arthritis, enabling cure in more than 80%, irrespective of the causal germ, and whether cure of the infection was apparently achieved or not.
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Mycetoma of the knee joint : 25 cases
Mouhamadou Habib Sy*, Amadou Gueye Diouf, Jean-Claude Sané, Amadou Ndiassé Kassé, Babacar Thiam, Boubacar Mbaye, Abdoulaye Bousso, Seydina Issa Laye Sèye 
* BP 15551, Dakar—Fann, Sénégal. 
Purpose of the study — Mycetoma designates an inflammatory pseudotumour caused by fungal or bacterial agents with a slow chronic course and characterised by the emission of species-specific grains through fistules.  Like the foot, the knee is a weight-bearing zone which can lead to mycetoma of soft tissue and/or bone or articular tissue. The purpose of this work was to study the frequency of the different clinical forms and report medical and surgical outcomes of the localisation.
Material and methods — This was a retrospective analysis of consecutive files collected over a 20-year period from July 1988 to 2008 including a total of 267 cases. Twenty-five patients (22 male 3 female) had an articular or periarticular mycetoma of the knee joint. Mean age was 31.8 years (range 18-59). The right knee was involved in 17 cases and the left in eight. Duration of symptoms was 2.2 years (range 1-25 years). Antibacterial treatment with sulfamethoxazole and exclusively for actinomycetoma was given for 10 months at least and antifungal treatment with ketoconazole as adjuvant treatment with surgery for  maduromycetomas. This orthopaedic surgery was radical (three above-knee amputations) or conservative (directed healing for 5, first-intention surgery for 5 with a flap for 3 and with a graft for the others).
Results — The knee accounted for 9.23% of the localizations in our series, most common after the foot and ankle. Twenty cases were exclusively maduromycetomas with black grains; the five others were actinomycetomas: 3 red grain, 1 white grain and 1 yellow grain. The topographic forms were predominantly anterior localization: 15 cases (versus popliteal in two, the entire knee in four and unknown in four). According to the Bouffard classification, the lesions were: diffuse (n=20), polyfisutulised (n=20), sclerohypertrophic (n=1) versus two localized encapsulated forms. Local spread led to bone and joint involvement in six patients, mycosis arthritis in three complicated by a pathological fracture of the patella. At last follow-up, there have been three recurrences with limited flexion in four patients.
Discussion — Articular or extra-articular mycetoma of the knee is an infectious dermato-orthopaedic disease dominated by fungal infection. Treatment is particularly difficult in advanced stage disease, medical and surgical management can be proposed with cancerological type resection.
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Ankle arthrodesis by internal fixation in a septic context : results at more than two years follow-up
El-Masri Firas*, Shahnaz Klouche, Wilfrid Graff, Patrick Mamoudy
* Hôpital de La-Croix-Saint-Simon, 125, rue d’Avron, 75020 Paris.
Purpose of the study — Arthrodesis is the treatment of choice for advanced-stage infection involving the tibiotarsal joint. In aseptic conditions, clinical and biomechanical experiments have shown that internal fixation can lead to a better rate of bone fusion. In septic conditions, external fixation, or a hybrid system, is preferred by many authors. The purpose of this retrospective study was to report the outcomes obtained with tibiotarsal arthrodesis with exclusive internal fixation in a septic environment.
Material and methods — From March 1992 to October 2005, twenty patients underwent tibiotarsal arthrodesis for the treatment of septic arthritis, 18 in a one-phase procedure and two in a two-phase procedure with bone graft. The series included four women and 16 men, mean age 50±15 years. The joint lesions were posttraumatic in 15 cases, related to primary osteonecrosis of the talus in one and to primary arthritis in four. Mean duration of the infection was 2.5 years. Resection of infected bone and soft tissue, to a zone considered healthy, was systematic. Arthrodesis used the Méary technique (n=9) or the Crawford-Adams technique (n=11). Fixation was achieved with screws, staples or both. Mean duration of antibiotics was 97.5±37.5.
Results — The clinical and functional outcome was assessed with the Kitaoka score. The x-rays included an ap and lateral view of the ankle and Méary views. All patients were reviewed at mean 64±36 months; none of the patients were lost to follow-up. The patients were considered cured if clinical and radiographic signs of infection were absent; deep samples confirmed relapse (same germ) or reinfection (different germ).
Discussion — The healing rate for infection was 90% (91% for Crawford-Adams). Radiographic bone fusion was achieved in 90% (100% for Crawford-Adams) with a mean delay of 4.8 months (range 3-11). The mean Kitaoka was improved 45±18.
Conclusion — Tibiotarsal arthrodesis in a septic context can be achieved by internal fixation alone. This method allows good position for the bone fusion and cure of the infection in 90% of cases.
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Fourteen cases of muscle hydatidosis
Mohammed Karray*, Abdelaziz Zarrouk, Mohamed Bouabdellah, Marouen Amdou, Kheriddine Laamouri, Skander Kammoun, Ridha Sallem, Slim Mourali, Ramzi Bouzidi, Hammadi Lebib, Khalil Ezzaouia, Mondher Mestiri, Mondher Kooli, Monji Zlitni 
* Hôpital Charles-Nicolle, boulevard  9 avril 1006, Tunis, Tunisia
Purpose of the study —Echinococcosis is an anthropozoonosis with a predominantly muscular, more rarely osteoarticular, localisation. The purpose of this work was to describe the conditions of discovery, the diagnostic management, the serology and pathology findings, and the results of surgical treatment as well as potential complications.
Material and methods — We collected over a 16-year period, 14 cysts in eight women and six men. Mean age was 39 years (range 17-75) and delay to consultation was 36 months. The patients had an ultrasound (all 14 cases), computed tomography (n=7), MRI (n=7), hydatid serology (n=9) and pathology examination (n=10). All patients were treated surgically (7 complete resection); one patient was given associated medical treatment for a multiple localisation.
Results — Muscle hydatisosis occurred in all cases as a medium-sized tumour (mean 9 cm, range 5-16 cm) which was painful in half of the cases. One cyst was superinfected and one patient had a neurological complication. The most common site was the adductor compartment of the thigh (5 cases). Four patients had an associated visceral localization. At mean 4 years follow-up, one patient had a superinfection and two others recurrence at 7 and 10 months, with surgical revision and good outcome.
Discussion — The risk vascularisation of the thigh muscles explains these localisations. Ultrasound is a sensitive exploration which suggests the diagnosis in all cases. CT and MRI confirm the diagnosis and define the cyst relations. Pathology is needed for formal diagnosis. Total pericystectomy or wide resection is the best surgical technique, although not always readily achieved.
Conclusion — Muscle hydatidosis is rare. Treatment is surgical, different from the osteoarticular localisation, similar to the visceral foci. Recurrence is exceptional. Prevention remains the best treatment.
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Comparison of two nerve transfers for partial lesions of the brachial plexus (C5C6 and C5C6C7) to restore elbow flexion: intercostal versus several ulnar nerve bundles
Bertrand Coulet*, Jorge Boretto, Cyril Lazerges, Tanguy Mraovic, Matthieu César, Jérôme Papa, Michel Chammas 
* Service de chirurgie de la main et du membre supérieur, CHU Lapeyronie, 293, avenue du Doyen-G.-Giraud, 34000 Montpellier. 
Purpose of the study — We compared the reinnervation capacities of two nerve transfers onto the common trunk of the musculocutaneous nerve (MC), several bundles of the ulnar nerve (UN) and three intercostal nerves (IC) in patients with high brachial plexus palsy (C5C6 or C5C6C7).
Material and methods — Prospective consecutive study of two groups: group 1: 24 transfers and two to three UN bundles in 20 patients with C5C6 and four with C5C6C7, mean age at surgery 29.5 years; group 2: 15 neurotisations of the MC by CI in four C5C6 palsies and in 11 CC5C6C7 palsies, mean age at surgery 25.7 years. Mean time from accident to operation was 5.7 months, mean follow-up 29.4 months.
Results — The first contractions of the biceps were perceived clinically at 5.2 months after the surgery in group1 versus 9.9 months for group 2. Four patients in group 1 (17.0%) did not recover active flexion greater than M3 versus four (27%) in group 2. Mean force using the BMRC score was 3.6 in group 1 versus 3.2 in group 2.  When elbow flexion was ≥3 (BMRC), force could be measured at 4.5kg in group 1 and 3.0 kg in group 2. For time to management up to seventh month, the two groups were comparable concerning pertinent results, but after that delay, none of the patients in group 2 achieved elbow flexion ≥3 versus 66% in group 1 up to one year. Up to the age of 40 years, results were comparable; no pertinent result was obtained after that age in group 2 versus 66% in group 1. C5C6C7 palsies had less favourable results irrespective of the technique.
Discussion — Our results show the superiority of UN transfer over CI transfer. In patients who undergo surgery before the seventh month, the rate of pertinent outcome was comparable although the flexion force was significantly greater in group 1. After seven months, only UN transfer offers hope of a useful result, up to the twelfth month. Before the age of 25 years, results are comparable, after 40, no pertinent result was observed after CI transfer while useful contraction could be obtained up to 45 years with UN transfer. C5C6C7 forms recover less well irrespective of the technique.
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Endoscopic treatment of elbow epicondylalgia : long-term follow-up
Violaine Beauthier*, Christian Dumontier, Alain Sautet
* 184, rue du faubourg Saint-Antoine, 75571 Paris cedex 12.
Purpose of the study —The purpose of this paper was to report our experience with arthroscopic treatment of tendon-related epicondylalgia resistant to well-conducted medical treatment and the long-term outcomes. From September 2000 to January 2008, 25 consecutive patients underwent arthroscopic treatment performed by the same surgeon. Twenty-two patients were available for follow-up. We reviewed 26 interventions.
Material and methods — An endoarticular technique was used, with section of the lateral capsule then the extensor carpi radialis brevis and the extensor digitorum communis. Mean patient age was 45 years (36-55); five patients had work accidents (one bilateral case). Patients were assessed clinically using the Mayo Clinic Elbow Performance Score (MEPS) and for pain at rest, during daily life activities and during exercise (scale 0-10).
Results — Mean follow-up was 51 months (17.6-88.7). Pain was scored 0.38 at rest, 0.81 for daily life activities, and 4.11 for exercise. Mean function score was 90/100. Two patients underwent revision. Sixteen patients (62%) stated they were « much better », six « better » (23%) and four unchanged (15%).  Twenty-one patients (81%) were satisfied, 23 would request the same procedure (88%). There was no statistically significant difference in the subgroup of work accidents versus the other patients with p=1.35 for pain at rest; p=0.51 for pain during daily life activities, p=0.37 for pain during exercise. Two minor complications (skin burn, subcutaneous infection) were observed.
Discussion — The results show improvement postoperatively. Patient satisfaction was correlated with the clinical results and the function score. Treatment of resistant epicondylalgia remains a very controversial issue; several surgical techniques have been described with good or even excellent results. Arthroscopic treatment, inspired by the work of Kuklo, was adopted by Baker, Owens and Jerosch. Our results are equivalent to those of other arthroscopy series. Longer time before resumption of occupational activities can be explain in our opinion by the greater number of patients with an occupational accident in our series. 
Conclusion — Arthroscopic resection yields satisfactory results which are sustained over time, for the treatment of resistant epicondylalgia. It is an alternative to open surgery.
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Release of the interosseous membrane in rotational malunion of the radial shaft: impact on pronosupination
Bertrand Coulet*, Jorge Boretto, Cyril Lazerges, Matthieu César, Jérôme Papa, Michel Chammas 
* Service de chirurgie de la main et du membre supérieur, CHU Lapeyronie, 293, avenue du Doyen-G.- Giraud, 34000 Montpellier. 
Purpose of the study — The slightest alteration of the antebrachial anatomic configuration, which constitutes a complex and precise biomechanical system, yields a limitation in pronosupination. Unlike the metaphysical region, little is known about rotational malunion involving the radial shaft. Kasten et all demonstrated in 30 cases that a rotational malunion of the radial shaft leads to significant loss in the pronosupination arc. If the proximal and distal radioulnar joints are intact, the interosseous membrane (IOM) probably plays an important role in this limitation. 
Material and methods — The purpose of our study was to evaluate the impact of releasing the IOM on the pronosupination arc in an experimental model with a rotational malunion of the radial shaft inducing pronation.
Results — The study involved eight cadaver forearms free of all muscle structures and devoid of prior trauma. After stabilizing the elbow at 90°, the upper limb was fixed on a metal frame used as the reference to measure pronosupination. For each specimen, motion was measured initially, after osteotomy of the radius shaft to induce pronation then associated with longitudinal section of the IOM. A midshaft transverse osteotomy induced 78±7 pronation on average and was fixed with a DCP.
Discussion — The mean pronosupination arc was initially 175 in our population (81 pronation, 94 supination). After the creating the rotational malunion, this arc decreased significantly to 126 (SD. p>0.05) (99 pronation, 27 supination). Release of the IOM increased this arc significantly from 27 to 153 (SD, p>0.05) (105 pronation, 48supination)
Conclusion — Our study confirms the impact of rotational malunion on the pronosupination arc and shows the positive effect of releasing the IOM. Suppression of the IOM leads to a simpler biomechanics for the antebrachial system, allowing greater mobility of the bone one over the other. There are several clinical applications of this observation for the correction of shaft malunion of the antebrachial bones, but also certain corrective osteotomies for malpositions in the neurological patient.
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Can the consumption of erthyropoietin be reduced in hip and knee surgery without increasing the rate of homologous blood transfusion ?
Yves Hémon*, Sébastien Parratte, Jean-Manuel Aubaniac, François Kerbaul, Jean-Noël Argenson
* Service de chirurgie orthopédique, 270, boulevard Sainte-Marguerite, 13009 Marseille.
Purpose of the study — Besides enabling a precise calculation of the needs for blood (in ml) for each type of orthopaedic surgery, an adequate estimation of average total blood loss (TBL) as a function of total blood volume (TBV) enables initiation of blood sparing techniques. Thus, when the balance is negative, erythropoietin could be advisable. The purpose of this work was to analyse the impact of prescribing erythropoietin as a function of the expected blood balance on the rate of homologous blood transfusions. We also wanted to determine the financial impact of this prescription strategy. 
Material and methods — This prospective study included 229 patients (153 THA and 76 TKA) who underwent surgery from January 2005 to December 2008 with a standard anaesthesia, analgesia and surgical protocol. TBL was considered to be 10% of TBV for THA and TKA. Mean gain in serum haemoglobin (Hb) per injection of erythropoietin (1 ampoule Eprex) was 0.8 g/dl. Using the patient’s Hb level at the preop exam (Hbpreop), the anaesthetist determined the volume available (VA) for each patient and for each type of operation. When VA was negative, the Hb needed to reach the desired level (HbA) so that VA=0 (zero risk of transfusion) was calculated. The number of Eprex ampoules prescribed (amp) was determined from the formula: (HbA-Hbpreop)/0.8. Hb levels on day 0, day 1, day 3(discharge) and day 28 were noted, as were the number of homologous transfusions and the total number of ampoules of Eprex delivered. 
Results — Sixty-six patient received one amp (33.2%), 96 had two amp (42%), 40 three amp (17.5%)  and 17 four amp (7.4%). For 220 patients (92%), Eprex delivered was within the approved dose (92%). The mean Hb levels were: Hbpreop=12.4, HbA=13.5, Hbd0=13.9, Hbdischarge=11.2, and Hbd28=11.9. Total consumption was 456 amp instead of 916 (229x4), i.e. a savings of 460 amp corresponding to 173 880 euros (460 x 378 euros). There were six homologous transfusions (2.6%).
Discussion — In orthopaedic surgery, adapted prescription of erythropoietin as a function of the TBL enabled, in this series, a simplification of the prescription procedure and avoided the risks related to high Hb levels > 15g with a financial savings of 760 euros per operation (173880 euros for 229 patients) without increasing the rate of homologous transfusion. This strategy is currently being evaluated for prosthesis revision surgery.
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In vivo study of inset mobility of a TKA with a mobile plateau: fluoroscopy coupled with RSA
Enrike Van der Linden*, Nienke Wolterbeek, Edward Valstar, Rob Nelissen
* Stafsecretariaat Orthopaedie, Kamer J11-70, Postbus 9600, Department of Orthopaedic Surgery, Leiden University Medical Center, Albinusdreef 2, 2333 ZA, 2300 RC Leiden The Netherlands.
Purpose of the study — Congruence between the femoral component and the insert has been proposed to decrease wear in total knee arthroplasty (TKA). This congruence should favour unidirectional movement between the components because multidirectional movements carry a risk factor for wear up to 30-fold higher than unidirectional movements. This study explored in vivo displacements between the insert and the femoral component of a prosthesis in order to determine whether they meet the required kinematic criteria.
Material and methods — Twelve patients (7 women, 5 men) aged 45 to 79 years with BMI from 23 to 35 underwent knee surgery for osteoarthritis and were included in this study. The prosthesis was a mobile plateau prosthesis implanted by the same surgeon using a navigation system. During the procedure, four tantalum beads were implanted in the polyethylene under stereotaxic guidance. The postoperative evaluation was performed at six months with the clinical evaluation (KSS, WOMAC) a 3D fluoroscopic protocol (walking, stairs, get up and go) and a radiostereometric analysis (RSA).
Results — Active flexion under weight bearing was 118 (range 102-125) and the mean KSS 165. The videofluoroscopy combined with RSA showed congruent axial rotation between the femoral component and the insert in the flexion arc 0/60 with a mean difference of 0.38 per degree of flexion (SD 1.85). Beyond 60° flexion, the posterior displacement of the condyle was greater than the insert rotation.
Discussion — Compared with other 3D videofluoroscopic studies, this analysis adds greater accuracy due to the implantation of tantalum beads in the insert, enabling a study of insert displacement in relation to the metal components. This method demonstrates that for the implant studied here, rotation of the insert follows the displacement of the femoral component exactly from 0 to 60° flexion, this is a gliding displacement. Then beyond 60°, a gliding plus rolling movement occurs displacing the femoral component posteriorly.
Conclusion — This in vivo study in patients with a mobile plateau knee prosthesis demonstrates that the insert has a rotation exactly like the femoral component and that complete congruency is maintained between the femoral component and the insert with a pure gliding contact from 0 to 60° flexion. The prerequisite criteria for this type of prosthesis designed to reduce the wear factor are thus confirmed.
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Comparison of two methods for evaluating total knee arthroplasty kinematics: what can be expected from 2D fluoroscopy ?
Benoît Lebel*, Solene Gouzy, Vincent Pineau, Laurent Geais, Franck Dordain, Claude Vielpeau 
* CHU Côte-de-Nacre, avenue de la Côte-de- Nacre, 14033 Caen. 
Purpose of the study —Comprehension of total knee arthroplasty (TKA) kinematics is primordial for improving the functional outcome and longevity of these prostheses. Several methods are available for evaluating knee kinematics. The purpose of this study was to determine the accuracy of the 2D fluoroscopic method in vitro, taking optoelectronic analysis as the gold standard.
Material and methods — In order to compare these two techniques, a posterior stabilised prosthesis was implanted on dry bones. The lateral ligaments were modellised with two elastic bands. Thirty flexion movements were imposed consecutively. The kinematics of this prosthetic model were recorded simultaneously using the fluoroscope and a computer-assisted surgery system. The technique used for the fluoroscopic analysis was based on the detection of the contours and projective geometry algorithms. The statistical analysis measured differences and correlations between the two systems using the root mean square (RMS) method and interclass coefficients of correlation (ICC) in addition to Bland and Altman analyses.
Results — Three hundred thirty six relative implant positions were analysed for 30 flexions from -8 to 132 degrees. The objective RMS were to the order of one degree for flexion, varus and tibia rotation. Conversely, there was a difference of 2.43±3.17 mm for the mediolateral distance (ML). Similarly the ICC were to the order of 0.9 for the six degrees of freedom of the model with the exception of ML displacement where the ICC was 0.106. These analyses were confirmed by the Bland and Altman analysis which revealed an underestimation of the ML distance by the fluoroscopic method in greatest internal rotation.
Discussion — This study is the first using a realistic model to evaluate the kinematic data provided by 2D fluoroscopy in comparison with conventional navigation data. The results show a good agreement between the two techniques and a small difference in measures excepting for the ML plane. The results are less satisfactory than those reported in the literature where data were obtained from computer simulations.
Conclusion — 2D fluoroscopy of the TKA kinematics provides precise data. Nevertheless, the limits and inaccuracies of this technique should be recognized. This study is a prerequisite for in vivo 2D fluoroscopy.
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Measuring insert wear of a total knee arthroplasty : algorithmic approach using radiostereometric analysis (RSA)
Benoît Lebel*, Vincent Pineau, Solene Gouzy, Laurent Geais, Claude Vielpeau
* CHU de Caen, avenue de la Côte-de-Nacre, Caen.
Purpose of the study — Several authors have focused attention on the kinematics of total knee arthroplasty. In vitro studies have shown the influence of prosthetic kinematics on wear of the tibial insert. In vivo, investigations are limited for this important parameter. We propose computer algorithm which gives a linear assessment of femur penetration into the tibial insert. The purpose of this work was to test this measurement by radiostereometric analysis (RSA) on pre-worn prosthesis models.
Material and methods — A resin plateau was manufactured with four Triatlhon posterior stabilized inserts. Three of these inserts were pre-worn on the medial glenoid; wear varied from 0.8 to 1.2 mm. The wear pattern was controlled by a computer program in order to localize it on a posteromedial gliding band posteriorly to the posterior stabilization implant. A femoral component was implanted on dry bone and loaded on a simulator. RSA images were obtained for each of the plateau.  Five series of images were obtained from 0 to 40° flexion. The measurement method consisted in defined a perfect middle plane based on the analysis of tantalum beads embedded in the resin plateau, the to define the point the closest to this plane belonging to the medial condyle. The norm of the normal vector for this plane passing through the lowest point of the femur was the reference. The difference of the norms of the vectors constructed from the healthy plateau and the worn plateaus was defined as penetration of the femur into the tibia insert. The rood mean square (RMS) method was used to measure intraobserver variability and the interclass coefficient of correlation (ICC) was determined.
Results and Discussion — Our results were encouraging. 0.8/ to 1.12 mm wear was detected with very good accuracy. The data spread was however wide, irrespective of the wear value. The images in flexion of this model provided the most reliable readings. This study is the first offering an approach to wear measurement in vivo. The data spread should be improved by fine tuning the experimental model and the pre-wear pattern.
Conclusion — In vivo measurement of TKA wear remains a challenge in clinical medicine. Our work demonstrate the feasibility of using RSA.
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Efficacy of releasing the collateral ligaments of the ankle joint on dorsiflexion stiffness : an anatomy study
Romain Gérard*, Florence Unno-Veith, Pierre Hoffmeyer, Jean Fasel, Mathieu Assal 
* Service de chirurgie orthopédique et traumatologique, CHU La Cavale-Blanche, boulevard Tanguy-Prigent, 29200 Brest.
Purpose of the study — Stiffness of the ankle joint is a common complication after fracture, surgical repair, or total ankle arthroplasty. Dorsiflexion is generally the most limited movement. A few older papers have focused on this common problem in orthopaedic surgery of the ankle joint but have been controversial. The purpose of this anatomy study was to evaluate the efficacy and quantify the impact of releasing the collateral ligaments of the ankle joint on dorsiflexion stiffness.
Material and methods — The two main ankle ligaments implicated in this type of stiffness, the deep bundle of the posterior tibiotalar ligament (dPTTaL) and the posterior talofibular ligament (PTaFL), were studied. We dissected 16 talocrural joints on fresh cadavers and measured with electronic goniometry coupled with electronic dynamometry their movement in dorsiflexion after section of the dPTTaL in the first group and after section of the PTaFL in the second.
Results — The results showed a significant difference (p<0.0003) between the two populations of ankles. Section of the dPTTaL was more effective against dorsiflexion stiffness than section of the PTaFL, even though the overall benefit in dorsiflexion was less than 10° (mean 7.45 versus 3.45). Combined section of the two ligaments did not provide a statistically significant improvement in the gain in dorsiflextion (p=0.88) compared with isolated section of the two ligaments. 
Discussion — If limitation of active and passive dorsiflexion persists after classical release or lengthening of the posterior periarticular tendons of the ankle joint, or after gastrocnemius lengthening, our results show that the following surgical step could be meticulous release of the dPTTaL.
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Pertinence of evaluating cognitive function of persons aged over 75 years in a unit of orthopaedic and traumatology surgery
Véronique Gabrion*, Antoine Gabrion, Jean-Marie Sérot, Patrice Mertl, Michel De Lestang
* Service de chirurgie orthopédique, place Victor-Pauchet, 80000 Amiens. 
Purpose of the study — Dementia in the elderly subject aged over 75 years is currently an important public health problem. An important part of the activity in orthopaedic surgery involves this age group. In 2007, 16,812 elderly persons aged over 75 years were hospitalised in our University Hospital (769 in orthopaedic surgery): 1380 patients were considered demented (40 in orthopaedic surgery). The purpose of this work was to evaluate the cognitive function of this population in a teaching hospital unit of orthopaedic and traumatology surgery where the prevalence of dementia appears to be underestimated.
Material and methods — Data were collected over a period of four years. This study concerned 113 patient, including 83 women, mean age 81.8 years (range 75-92). The reason for hospitalisation was predominantly fracture of the proximal femur (73%); thirty patients had hip, knee or shoulder arthroplasty and 24 other situations. The Mini Mental State Examination (MMSE) was performed.
Results — The MMSE could be interpreted for 100 patients : < 24 for 33, 24 to 26 for 29 and >27 for 38. Among the 24 patients with no cognitive disorder known before hospitalization (nine patients known to be demented were removed from the analysis) and for whom the MMSE was completed entirely, the most frequent alterations were noted for attention, calculation, and recall-memory items.
Discussion — Finally, one-third of the subjects aged over 75 years and hospitalized in our unit presented signs of altered cognitive function according to the MMSE(<24). This score is one of the criteria for frailness of the elderly subject. This population has an unstable precarious medicosocial status with defective adaptation to stress and change in environment. These persons are exposed to a high risk of morbidity, mortality, dependence, longer hospital stay and institutionalization. The purpose of this screening is to improve management for these patients by proposing more specifically adapted care.
Conclusion — It is thus indispensable to screen for cognitive disorders systematically in patients aged over 75 years hospitalized in a surgery unit. The MMSE score can be used for this purpose.  This work is in favour of a physician or better a geriatrician within the unit who could be financed directly by his-her own sector of activity.
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Long-term outcome of Duquennoy lateral ligament repair for chronic ankle instability : repeated evaluated in the same series at 3 and 25 years follow-up
Nicolas Krantz*, François Giraud, Bruno Miletic, Julien Girard, Charles Berton, Antoine Duquennoy, Henri Migaud, Gilles Pasquier
* Service d’orthopédie C, hôpital Roger-Salengro, CHRU de Lille, rue Emile-Laine, 59000 Lille.
Purpose of the study — The objectives of this work were to assess the stability of outcome achieved after Duquennoy procedure to tighten the lateral capsule-ligament structures of the ankle joint. To do this, we reviewed the same series of patients at 3 and 25 years follow-up to analyse the very long-term stability, laxity, and stiffness of the ankle joint and any osteoarthritic degradation.
Material and methods — From 1975 to 1986, we performed 75 Duquennoy procedures on the lateral capsule and ligament structures of the ankle joint. At mean 25 years follow-up (2007) we were able to review 28 ankles (27 patients) with the same method as applied in 1980 (3 years follow-up). The function outcome was assessed with the Good, Karlsson, Duquennoy and Tegner scores. Clinically, other than joint range of motion, were noted varus laxity or anterior drawer. Static x-rays were obtained to search for signs of osteoarthritis and stress images to measure talocrural laxity, in comparison with the preoperative figures and the 1980 data.
Results — There were two early technique failures (one persistent talocrural instability, one subtalar instability). Good and Karlsson scores were good or excellent in 92% of cases. Patients were very satisfied with the operation and the VAS was 8.9/10. Pain and occasional instability were reported by 27% of patients. There was no talocrural no subtalar stiffness at last follow-up. Radiographic laxity declined significantly between the preoperative value and the last review. Only one patient presented a narrow talocrural space (less than 50% narrowing). Eight patients had osteophytes whose presence was not correlated with poor functional outcome. These osteophytes were also present on the controlateral side. Importantly, there was no significant difference in the mean function scores between 3 and 25 years follow-up (Duquennoy score). Similarly joint range of motion and radiographic laxity remained stable over time.
Discussion — The Duquennoy procedure to tighten the lateral capsule and ligament structures is a simple technique with rare complications which provides excellent results both in terms of ligament stability and in terms of preservation from degenerative osteoarthritis. These results remain stable over time. Conversely, the technique has no action on the subtalar joint and should not be proposed as treatment for associated subtalar laxity, if diagnosed.
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Salto™ total ankle arthroplasty : influence of the tibial stem design on sustained anchorage in the periprosthetic bone : 120 cases
François Lavigne*, Fabrice Gaudot, Philippe Piriou, Thierry Judet 
* Service d’orthopédie, hôpital Raymond- Poincaré, 104, boulevard Raymond-Poincaré, 92380 Garches. 
Purpose of the study — The purpose of this prospective controlled trial was to evaluate the influence of the tibial stem design on the primary fixation of the tibial base of a total ankle arthroplasty (TAA) and on radiographic remodelling of adjacent bone.
Material and methods — Sixty Salto™ TAA with a short stem were studied with one to three years follow-up. This series was mated with a control series of 60 TAA using conventional ‘cannon’ implants. All patients were assessed clinically with the AOFAS score and radiographically on the loaded ankle.
Results — The two consecutive series were reviewed a mean 23 months. The mean AOFAS score at review was 83.6 points (mean gain 45 points). The functional analysis did not disclose any difference between the two series. There was no evidence of tibial piece migration. The incidence of lucent lines, all partial (32.5%) and bone remodelling was higher in the cannon TAA series than in our short-stem TAA series, but the difference did not reach statistical significance. Considering all prostheses together, the incidence of bone condensation was 39.3%; and bone defects 16%. Young age appeared to be the only factor correlated with the development of defects (p=0.01). One progressive defect was grafted. Two prostheses were removed (one talar necrosis and one malposition). 
Discussion — Primary fixation of the tibial base of the Salto™ prosthesis is excellent, irrespective of the design of the anchor stem. Suppression of the cannon did not reduce statistically the phenomena of osteolysis. The mechanism of the periprosthetic osteolysis is probably plurifactorial, associating biochemical and mechanical factors.
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Long-term results with the Salto™ total ankle prosthesis
Michel Bonnin*, Jean-Raphaël Laurent, Fabrice Gaudot, Jean-Alain Colombier, Thierry Judet * Centre orthopédique Santy, 24, avenue Paul-Santy, 69008 Lyon.
Purpose of the study — The results of the first total ankle arthroplasties (TAA) using the Salto™ prosthesis were published in 2004 with mean 35 months follow-up. The purpose of this work was to update the results of the initial multicentric series.
Material and methods — From 1997 to 2000, 98 TAA were performed with a Salto™ prosthesis in three centres: 62 women, 36 men, mean age 56 years, age range 26-81 years, mean BMI 24.3 kg/m². The patients had osteoarthritis (n=65; posttraumatic 43, post-instability 8, primary 14), rheumatoid arthritis (n=29), and sequel of septic arthritis (n=4). At last follow-up, nine patients had died (none had had revision surgery of the ankle) and one patient had been amputated for an unrelated reason. The remaining patients (88 TAA) were reviewed in an outpatient clinic with a mean 102 months follow-up (range 65-134). None of the patients were lost to follow-up.
Results — Seven prostheses were replaced by an arthrodesis (six osteoarthritis and one rheumatoid arthritis) : three for defects at 44, 72 and 101 months after implantation, two for unexplained pain after 32 and 57 months, one for tibial loosening after 62 months and one for infection after six months. One tibial piece was changed for loosening and fracture of the polyethylene insert after 100 months (revision with a longer anchor piece). Two 3 mm polyethylene inserts were changed alone for fracture after 72 and 122 months. Five TAA were reoperated for stiffness: removal of bone fragments±synovectomy. Four TAA were grafted for secondary defects (two tibia and two talus). One lateral maleolar piece was removed for loosening after 88 months. There were two infections treated by synovectomy, wash-out and antibiotic therapy. The survival rates were 92% for failure=removal of the prosthesis; 91% for removal or replacement of one component; 89% for removal or replacement of one piece, including the polyethylene insert. The survival rate (prosthesis removal) was better for rheumatoid disease (97%). The AOFAS score at last follow-up was 81.5±12 (80.5±10.3 for osteoarthritis and 76.4±14.8 for rheumatoid disease).
Conclusion — These results underscore : the importance of rigorous technique and careful patient selection (five revisions for defective technique) ; the higher risk of infection (three cases); the importance of the thickness of the polyethylene insert (three fractures on 3mm inserts). Seven patients underwent revision to graft defects, four successfully and three failures (secondary arthrodesis).
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Balloon percutaneous reduction and cementoplasty of thalamic fractures of the calcaneum : four cases with two years follow-up
Frédéric Jacquot*, Mokrane Ait Mokhtar, Alain Sautet, Jean-Marc Féron
* Hôpital Saint-Antoine, 184, rue du Faubourg Saint-Antoine, 75012 Paris.
Purpose of the study —Treatment of calcaneal fractures is specific because of the fact that these fractures disorganise the subtalar joint, requiring precise reduction. The clinical result is not always satisfactory considering the efforts made to obtain reduction and fixation. Functional treatment often gives acceptable clinical results, but leaves important anatomic and functional sequelae. We developed a technique for percutaneous balloon reduction and cementoplasty similar to the method used for vertebral fractures treated with the same material.
Material and methods — We describe four cases of thalamic fractures treated surgically in a semi-emergency setting. The patients were four women, mean age 39 years (range 26-55). Fractures included vertical compression fractures of the thalamic surface in all cases. The operation was performed under radiographic control in the operative theatre and included a phase for percutaneous reduction and a phase for cemented fixation, allowing a minimal incision and control in two planes.
Results — Operative time was 30 minutes and blood loss was negligible. Bone healing with maintenance of the subtalar reduction was achieved in all cases. The clinical result was remarkable, with sedation of the pain and oedema within hours and weight bearing within a few weeks. One patient developed a lateral submaleolar impingement which required infiltration at four months. All patients were totally pain free and had no radiographic evidence of osteoarthritis at two years.
Discussion — Percutaneous reduction cemented fixation is a new method for the treatment of thalamic fractures of the calcaneum. We demonstrated the feasibility in a small series; the procedure was simple and allowed effective treatment compared with the classical methods.
Conclusion — These excellent clinical results are encouraging for the development of the technique and incite us to propose this method as the first-line treatment for displaced thalamic fractures. We are working on the development of this concept.
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Sural flap for tissue loss of the hindfoot in the diabetic : 13 cases
Chahine Assi*, Camille Samaha, Moussa Chamoun, Diana Bitar, François Bonnel 10575
* Clinique Dr Rizk, BP 11-3288, Beyrouth, Lebanon.
Purpose of the study — The purpose of this retrospective study was to evaluate the reliability of the sural flap with a distal pedicle for covering tissue loss of the posterior aspect of the heal and the malleolar region in diabetic patients.
Material and methods —We present a retrospective consecutive series with 28 month follow-up. Thirteen flaps in 13 patients (10 men, 3 women), mean age 64 years. A homolateral flap was used in all cases, covering on average 48 cm². Substance loss involved the hind foot in ten cases and the malleolar region in three. Three patients had recent bone trauma, four had chronic osteitis and six a pressure wound involving the heel. All patients had non-insulin dependent diabetes mellitus. 
Results — The flap head in 24 days on average (range 18-45), the donor site in 15 days. Eleven patients were able to wear normal shoes. At last follow-up all patients were free of infectious recurrence. There was one flap necrosis, three necrotic borders (one skin graft), two cases of venous insufficiency, and ten cases of hypoesthesia of the lateral border of the foot.
Discussion — There have not been any reports in the literature of the neurocutaneous sural flap with a distal pedicle for diabetic patients. In our series, this flap was found to be a reproducible solution for covering substance loss of the heel and malleolar region in the diabetic.
Conclusion — This flap with a long pedicle does not require microvascular qualification. It is easy to perform, induces few functional sequelae. For diabetic patients, it is an alternative to amputation, without compromising future options since the vascular and muscle stock are preserved.
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Geometric analysis of scarft osteotomy of the first metatarsal
Arnaud Largey*, Wayan Hebrard, Mazen Hamoui, Olivier Roche, Patrick Faure, Fran¸cois Canovas
* Avenue Doyen-Gaston-Giraud, 34000 Montpellier.
Purpose of the study —Osteotomy of the first metatarsal has become the gold standard treatment for hallux valgus. We report a study on the changes in radiographic findings as a function of the degree of translation of the distal fragment of the metatarsal during scarf distal wedge osteotomy.
Material and methods — From the cohort of patients who underwent hallux valgus surgery in our unit, we collected 118 anteroposterior x-rays of the forefoot. Computer-assisted image processing established a trigonometric analysis of each forefoot before and after standardised virtual surgery. Variations in standard morphological measurements (phalangeal valgus: M1P1; metatarsal varus: M1M2; orientation of the joint surfaces of the first metatarsal: proximally (PMAA) and distally (DMAA).
Results — The successive translations significantly modified all of the morphological measurements. For M1M2, intermediary translation corrected the metatarsal varus (<5) in 72% of the cases, maximal translation in 97%. For the M1P1 angle, intermediary translation only corrected the phalangeal valgus (<8) in 44% of cases, maximal translation in 31%. For the DMAA angle, intermediary translation corrected the distal articular orientation (<6) in 66%, maximal translation in 97%. Distal translation of the first metatarsal aggravated the obliquity of the proximal joint surface from a mean 1.57±4.5 to 7.7±4.7, with intermediary translation and to 13.92±4.9 with maximal translation. 
Discussion — Considering the large number of techniques proposed, the choice of one osetotomy model is reductive, but it does demonstrate via a geometric application the limits of osteotomy translation of the first metatarsal for the correction of hallux valgus.
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Minimally invasive wedge wedge for hallux valgus : a prospective study of 172 feet
Olivier Laffenêtre*, Hicham Larrach, Véronique Darcel, Loïc Villet, Dominique Chauveaux Grecmip
* Service d’orthopédie, 6e étage, CHU Pellegrin, place Amélie-Raba-Léon, 33076 Bordeaux.
Purpose of the study — Minimally invasive techniques are gaining popularity. We report our experience with the treatment of hallux valgus using a hybrid technique combining wedge osteotomy of M1 and other procedures (arthrolysis, phalangeal osteotomy) performed percutaneously.
Material and methods — This was a prospective consecutive series of 172 operated feet in 139 patients, mean age 2005 to 2007. All procedures were performed by the same operator and reviwed by an independent observer at mean maximum follow-up of 18 months. The same operative technique was used; the only variable was Akin osteotomy performed (in 67%) or not, fixed (one out of three) or not. Assessment compared pre and postoperative values for the angles M1M2, M1P1, DMAA and DM2AA, joint range of motion, Kitaoka score and morbidity.
Results — At maximum follow-up, the independent observer noted : 40.6% and 71% improvement in M1M2 and M1P1 angles, 42.3% in DMAA and 122% in DM2AA, 32.3% in the P1P2 angle, and 71.8% in the Kitaoka score. Dorsiflexion was diminished 4.2%, plantar flexion 19.6%. Material was removed in 7%, and complication rate was 2.9%; there were no deep infections. The procedure was achieved in an outpatient setting from 57% of patients. Excepting one patient who was disappointed, all other patients were satisfied or very satisfied with their operation. 
Discussion — Wedge osteotomy is an attractive first-intention procedure for the treatment of moderate hallux valgus. It is even more so when combined with the academic percutaneous surgery imported in France by GRECMIP indicated in a still limited number of situations. All parameters are significantly improved with a perfectly controlled morbidity. The absence of deep infection despite (or thanks to) refection 15 days after the first dressing is particularly noteworthy. This method has the approval of nearly 100% of patients and presents many advantages: absence of pain related to unwonted mobilization during wound care, maximal protection of the operated foot in the dressing which is humid at first then hardens forming a shock absorber without extra cost for the postoperative care.
Conclusion — We validate this concept which constitutes a fundamental progress in forefoot surgery, particularly in phase with the current concern for cost containment.
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Percutaneous treatment for hallus valgus using distal wedge osteotomy of the metatarsal : prospective monocentric study of 125 cases
Thomas Bauer*, Alain Lortat-Jacob, Philippe Hardy 
* Service de chirurgie orthopédique, hôpital Ambroise-Paré, 9, avenue Charles-de-Gaulle, 92100 Boulogne. 
Purpose of the study —Different metatarsal osteotomies performed via a percutaneous approach can be used to correct hallux valgus. The purpose of this work was to analyse the clinical and radiographic results of percutaneous treatment of hallux valgus using a distal wedge osteotomy of the metatarsal.
Material and methods — This was a consecutive prospective series of 125 cases of hallux valgus treated by the same surgical technique, distal wedge osteotomy of the metatarsal without fixation. Percutaneous lateral arthrolysis and percutaneous varus correction of the first phalanx were associated. The AOFAS function score for the forefoot was determined preoperatively and at last follow-up. Time to normal shoe wearing and to resumption of occupational activities were also noted. Angle correction was determined on the anteroposterior weight-bearing image. All patients were reviewed at mean 20 months (range 12-40).
Results — The AOFAS forefoot function score was 46/100 preoperatively and 87/100 at last follow-up. Mean motion of the metatarsophalangeal joint was 95 preoperatively and 80 postoperatively. Mean metatarsophalangeal valgus was 30 preoperatively and 12 at last follow-up. The mean intermetatarsal angle improved from 13 to 8 and the orientation of the joint surface of the first metatarsal (DMAA) improved from 11 to 7. The metatarsophalangeal joint of the first ray was congruent in 45% of the feet preoperatively and in 88% postoperatively. Mean time to wearing normal shoes was seven weeks for the treatment of hallux valgus alone and three months for surgery of the first ray and lateral rays.
Discussion — Percutaneous treatment of mild to moderate hallux valgus by distal wedge osteotomy of the metatarsal enables good clinical and radiographic improvement. The surgical technique requires experience with percutaneous surgery of the forefoot to avoid the main complications: secondary displacement in elevates and excessive shortening of the first metatarsal. This technique restores metatarsophalangeal congruence of the first ray compared with  Isham-Reverdin osteotomy.
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Influence of the distal metatarsal angle (DMMA) on the correction of hallux valgus by basimetatarsal osteotomy
Didier Mainard*, Ioana Mothé, Jérôme Diligent, Elie Choufani, Armelle Breton, Laurent Galois
* Avenue de Lattre-de-Tassigny, 54000 Nancy.
Purpose of the study —Basimetatarsal osteotomy to correct hallux valgus deformity by subtraction of a lateral wedge does not take into account the distal angle of the first metatarsal (DMMA). The purpose of this study was to demonstrate that the preoperative DMMA has an effect on the correction of the metatarsophalangeal angle and the duration of the result.
Material and methods — This retrospective study included 76 patients, mean age 58 years (84 feet). The M1P1 angle of the first ray was 34 on average, the DMMA 10 (two-thirds of the patients had a DMAA >10. The same operator used the same technique for all procedures: lateral wedge osteotomy of the base of the first metatarsal with metatarsophalangeal release. Basal osteotomy of the first phalanx was performed for severe deformity. Radiographic measures were made on the dorsoplantar anteroposterior images in the weight-bearing condition preoperatively, at four weeks and at last follow-up. All images were read by an independent observer. Mean follow-up was 11 months. The DMMA measurement was the angle between the distal joint surface of the first metatarsal and the alignment of its diaphysis.
Results — Mean postoperative correction of the hallux valgus was 25 with a mean M1P1 of 9. This result remained stable without loss of correction at last follow-up. The mean postoperative DMAA was 10 and remained unchanged.
Discussion — Determination of the DMAA can be difficult because of preoperative pronation of the forefoot, compromising the reliability of the measurement. The literature also reports intraobserver and interobserver variability of this angle. Mean follow-up was not greater than one year, but the loss of correction generally occurred during the first six postoperative months. The operative technique enabled sufficient and stable correction over time. A pathological value for DMAA, even if large and uncorrected, does not prevent a good correction of the M1P1 angle and to maintain that correction. The clinical result is also the same irrespective of the preoperative DMMA.
Conclusion — Wedge osteotomy of the base of the first metatarsal is a reliable procedure for the treatment of hallux valgus. The value of the DMAA has no effect, in our experience, on the quality of the correction, or on the duration of the result.
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Ambulatory drilling for necrosis of the femoral head: intermediary results of a randomized study evaluating contribution of autologous bone marrow with and without BMP
Olivier May*, Dragos Schiopou, Marc Soenen, Julien Girard, Donatien Bocquet, Gilles Pasquier, Giraud, Anne Cotten, Henri  Migaud
 * Service d’orthopédie C, hôpital Salengro, CHRU de Lille, place de Verdun, 59037 Lille cedex. 
Purpose of the study — Drilling along yields disappointing results for osteonecrosis of the femoral head due to the high failure rate despite prolonged rest and also because of the risk of fracture. To prevent these problems, we have developed a new drilling technique which was evaluated prospectively.
Material and methods — The procedure performed percutaneously uses a lateral cortical orifice measuring 5mm, non-concentrated autologous bone marrow was injected after drilling. Osteoinductive protein (BMP7) was associated in random fashion (groups BMP+ and BMP-). Ficat stage 1 and 2 necrosis was included. Outcome was the rate or revision for prosthesis.
Results — Forty hips (36 patients) were included and assessed at mean four years (range 2-6). The necrosis was related to: alcoholism (n=5), cortisone (n=25), barotraumas (n=2), metabolic disease (n=4), idiopathic condition (n=4). Group BMP- (drilling+bone marrow) included 24 hips and group BMP+ (drilling+bone marrow+BMP7) 16 hips. The groups were comparable regarding necrosis stage (15% stage 3, 65% stage 2, 20% stage 1) and mean Koo index (27 BMP+ vs 34 BMP-; NS). There were no infections and no fractures despite immediate and complete weight-bearing. The revision rate for prosthesis was higher in the BMP- group (67%) than in the BMP+ group (43%) but the difference did not reach significance (p=0.10). The failure rate was not affected by the severity of the necrosis in the BMP+ group: all stage 3 hips were revised in the BMP- group versus none in the BMP+ group. The only variable predictive of revision for prosthesis was the Koo index (p=0.02).
Discussion — Adjunction of BMP did not improve significantly the success rate of drilling with bone marrow adjunction but adding BMP appeared to limit the unfavourable impact of server necrosis observed in the BMP- group. To reach a statistical power of 80%, 40 cases would be needed in each arm. This threshold has not yet been reached. It can be noted however that the proposed method does ensures early weight bearing without the risk of complications. Similarly, since it is a percutaneous procedure, later arthroplasty is not compromised. The principle confounding factor, the richness of the bone marrow, was not assessed, motivating a new randomized trial with measurement of CFU-F.
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New alumina head on an old morse cone for unipolar replacement total hip arthroplasty
Jean-Christophe Chatelet*, Bruno Balay, Louis Setiey 
* Polyclinique du Beaujolais, 69400 Arnas, Villefranche.
Purpose of the study — Cementless stems completely coated with hydroxyapatite have confirmed long-term stability with 25 years follow-up for the oldest models (Furlong, Corail). Different bearings do not all have the same stability because of polyethylene wear debris. Unipolar replacements with a stable femoral implant raise the issue of changing the head on a used morse cone. Can a new alumina head be positioned on an old morse cone or must a metal head be used to avoid the risk of alumina fracture?
Material and methods — From 1993 to 2005, among the 228 revision hip prostheses in our centre, we reviewed retrospectively 79 unipolar replacements with implantation of a new ceramic head on a stable femoral implant (Corail). The other replacements were bipolar for 113 and unipolar with a metal head in 36. The reasons for the replacement were cup loosening (n=68), major polyethylene wear (n=11). Mean age was 71 years, 42 men for 37 women, mean time to reoperation 11 years (range 7-15). The stability of the femoral stem was examined on the intraoperative x-ray. The head was extracted with a mechanical extractor and the morse cone was protected throughout the operation. The quality of the titanium cone (12/14) was assessed visually as recommended by P. Hernigou (RCO 2003). Acceptable deterioration: intact cone or aspect of corrosion. Unacceptable deterioration: inclined cone, impacted cone, cone with wide truncation. A new alumina head was implanted on the cleaned, dry cone. The cup was replaced with a screwed socket (Tropic, Spirofit) and 64 polyethylene inserts for 15 alumina inserts. 
Results — Sixty-one patients were reviewed. Seventeen patients died with no incident concerning the prosthesis; one patient was lost to follow-up. Mean follow-up since revision was nine years (range 2-15). Three cups were changed: two for recurrent dislocation and one for early migration, with a new head replacement. There were no head fractures and no cases of head decoaptation.
Conclusion — Although we have not had any incidents in this series, reimplantation of a new alumina head on an old morse code is not recommended by the manufacturers; but it is not prohibited if the cone is not macroscopically worn and remains clean and dry at reimplantation of the head. We now use alumina heads with an integrated 12/14 titanium sleeve. These sleeves need to be validated in the long term, but at the present time allow us to use large heads and an alumina-alumina bearing.
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Reconstruction of the acetabulum with allografts
Dominique Poitout*, Richard Volpi, Pascal Maman, Alban Merger
* Hôpital Nord, chemin des Bourrellys, 13915 Marseille cedex.
Purpose of the study — Reconstruction of the acetabulum is becoming increasingly necessary due to the longer life expectancy of patients with a total hip arthroplasty (THA); it can also be needed after trauma or resection of a bone tumour.
Material and methods — For 39 cases, we used a bone bank acetabulum with variable size for simple reconstruction of a part of the acetabulum (n=6) or to replace the entire acetabulum (n=19) or even an entire hemi-pelvis (n=14) in patients with more or less extensive bone loss. For 18 cases, resection was necessary to remove a bone tumour (16 chondrosarcomas and two giant-cell tumours), in 19 cases the reconstruction was necessary after multiple operations, and in four others due to traumatic destruction.
Results — Allograft integration was successful in nearly all patients (two cases of necrosis required a secondary prosthesis, 12.5%) and in two cases we noted immunological reactions with a serous effusion. There were no local infections. For osteocartilaginous acetabuli (n=7) the integration was quite satisfactory, certain patients have been followed for more than 26 years with no evidence of osteoarthritis. 
Discussion — Use of a well-established protocol for hypothermia and the absence of secondary sterilisation yields grafts with preserved mechanical properties. The use of cyropreserved osteocartilaginous allografts offers hip for good integration free from degenerative osteoarthritis.
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Clinical and radiographic results of a long locked totally hydroxyapatite-coated stem for complex and revision hip surgery
Jean-Charles Rollier*, Remi Philippot, Jean-Pierre Vidalain, Groupe ARTRO 
* Clinique Argonay, 785, route de Menthonnex, 74370 Argonay. 
Purpose of the study — The pertinence of locking for major femoral revision remains a controversial issue. We conducted a retrospective multicentric study to assess the benefit and potential clinical and radiographic complications after using a long locked stem entirely coated with hydroxyapatite.
Material and methods — Our series included 77 patients (42 women, 35 men), mean age 71 years (range 34-90) reviewed at minimum one year. A modular implant was used; the long curved stem allowed total integration. Screws guaranteed distal locking. There were 71 revision THA on trochanteric-shaft fractures, three shaft nonunions, 34 aseptic loosenings, 9 septic loosening, 21 fractures on prosthesis, 6 implant failures and one instability. Seventy percent of patients had stage 3 and 4 bone lesions. Mean follow-up was 60 months.
Results — At last follow-up, 90% of patients were satisfied or very satisfied. The mean Harris function score improved from 32 to 83 and the PMA from 7 to 15. Sixty-four patients were pain free and 22% had pain solely under stress. There were 15 bone complications: dislocation (n=3), early infection (n=3 including 2 recurrences), implant failure (n=2), secondary femur fracture (n=5). Stem survival was 94% at nine years. Radiographically, total stem stability was noted in 73 patients (95%); instability was noted in four cases of fracture. Undeniable metaphyseal improvement was noted in 20% of cases, more modest improvement in 32%; the situation was considered unchanged in 31%. Locking was successful in all cases; cortical bone in contact with the locking screw was unchanged in 59 cases, slightly thickened in 16, including one case with a context of septic recurrence. The  locking was dismantled in two cases (one empirically and one for pain), but the stem remained stable.
Discussion — Major damage to the femur can compromise stabilisation of the proximal or diaphyseal implants. Distal locking contributes to the initial mechanical stability, indispensable for secondary osteointegration of the implant. However, with total hydroxyapatite coating, rapid fixation in healthy zones is also crucial. Reconstruction of metaphyseal bone is not easy to quantify, but the absence of bone absorption is noteworthy.

300
Outcome of femoral osteolysis above cemented femoral stems not removed after changing the acetabular implant
Philippe Hernigou*, Michel Saaman, Julien Amzallag, Georges Laval, Patrick Dohn, Razi Ouanes, Redouane Jalil, Alexandre Poignard
* Hôpital Henri-Mondor, 51, avenue du Marechal-de-Lattre-de-Tassigny, 94000 Créteil.
Purpose of the study — When the acetabular component is revised alone, if the femoral stem has not been loosened, the question becomes what should be done about the osteolysis of the femur: Change the femoral piece systematically and graft the osteolysis? Curettage and grafting of the osteolysis? Curettage alone? This study reports the outcome of superior femoral osteolysis with a calcar granuloma and no other procedure (no curettage) after replacing the cup.  
Material and methods — This was a retrospective analysis of 54 acetabular revisions performed from 1988 to 1998. The cemented femoral piece was stable, with no lucent line and in position since the initial implantation. The reoperation consisted in cementing a new polyethylene cup (<32 mm) with or without a graft. The femoral head was initially ceramic (alumina 29 and zircon 25) and was preserved in ten cases (alumina) and changed systematically for the zircon heads. New heads were implanted: 20 alumina (32mm) and 24 metal. Calcar osteolysis was measured in mm² on the x-rays before and after changing the acetabular piece and then regularly every year to last follow-up (10 to 20 years).
Results — Preoperatively, superior femoral osteolysis was 156 mm² (48-576m²) situated in Guren zone 1 and 7. At last follow-up, it was 135 mm² (38-616 mm²) with no femoral loosening, decreased in 34 cases, unchanged in 11 and increased in 9. Spontaneous decline in preoperative osteolysis was observed when the bearing was alumina-polyethylne and the preoperative osteolysis was less than 100 mm². Increased osteolysis (minor but undeniable) was observed with the couple was metal-polyethylene and when the preoperative osteolysis was > 300 mm².
Discussion — If the superior femoral osteolysis does not compromise the stability of the femoral implant when undertaking isolated revision of the acetabular component alone, it can  be neglected. Changing the bearing stabilizes the progression of the osteolysis and does not appear to compromise the mid-term outcome (15 years) for the femoral piece. Spontaneous decline of the osteolysis can be observed if the initial osteolysis is less than 1 cm² and if the new bearing is alumina-polyethylene.
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Results of 158 locked pivots with two-third hydroxyapatite coating for femoral component revision of total hip arthroplasty
Bruno Miletic*, Nicolas Krantz, Julien Girard, Gilles Pasquier, Olivier May, Marc Soenen, Denis Van de velde, Henri Migaud
* Service d’orthopédie C, hôpital Roger-Salengro, rue Émile-Laine, 59037 Lille cedex.
Purpose of the study — Locked implants have yielded favourable results for femoral bone reconstruction for revision total hip arthroplasty, but defective integration has also been reported due to insufficient bioactive coating. The purpose of this work was to evaluate a locked pivot with a two-third proximal hydroxyapatite coating.
Material and methods — From 1996 to 2007, 158 femoral implants (Linea™) were implanted for hip arthroplasty revision. The 143 cases with more than one year follow-up were reviewed (14 deaths, 1 lost to follow-up); 83 revisions for aseptic loosening, 41 periprosthetic fractures, 19 revisions in an infected context. Patients were reviewed retrospectively by a non-operator observer. These were older patients (mean age 68 years, range 31-93) and 36 patients had complex situations requiring at least two prior prostheses; 25% had severe grade 3 or 4 (SOFCOT)  bone lesions and 59% diaphyseal damage.
Results — Clinical improvement was significant, the Postel Merle d’Aubigné score improved from 7.7 + 4.3 (0-17) to 15.6 + 2.2 (8-18) at mean 50 months (14-131) (p<0.001). At last follow-up, 14 patients (10%) reported thigh pain and only seven pivots (5%) had not achieved Engh osteointegration (five with thigh pain two without). There were no fractures. There was on non-union of the femorotomy. According to the Hoffman index, femoral bone regeneration was significant at the metaphyseal and diaphyseal levels. Eighteen of the 19 infections cured, all periprosthetic fractures healed. The implant survival was 88.9% at 91 months (65-96.7%). There were five pivot replacements for non integration and/or thigh pain which resolved in all cases; there were no other pivot replacements. The quality of the metaphyseal and diaphyseal filling was predictive of the quality of the bone fixation of the pivot (p<0.01).
Discussion — Compared with older models of locked pivots, this implant reduced the rate of thigh pain while allowing constantly satisfactory bone reconstruction. The metaphyseal and diaphyseal filling index is the main factor predictive of clinical and radiological success by favouring osteointegration. Maximal filling, obtained with a full range of implant diameters and lengths, contributes to this good result.
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Evaluation at more than one year of a press-fit revision femoral stem : PFM-R, a prospective consecutive series of 154 patients
Olivier Roche*, Frank Wein, Charles Dezaly, Nicolas Paris, François Sirveaux, Daniel Molé
* Clinique de traumatologie et d’orthopédie, 49, rue Hermite, 54000 Nancy. 
Purpose of the study — The PFM-R (Zimmer) prosthesis is a straight modular stem made of sanded titanium designed to favour spontaneous bone reconstruction. The purpose of this work was to analyse the clinical and radiographic results of this implant.
Material and methods — This was a consecutive prospective series of 154 patients who underwent surgery from 1998 to 2007 (15 first-intention prostheses and 139 revisions for severe loosening [Paprosky stages 3 and 4]). Revision included a clinical evaluation (PMA score) and radiographic assessment (migration, bone regeneration, stress shielding, osteointegration, Le Béguec score) as well as a survival analysis.
Results — At mean 4.6 years follow-up (1-10 years), three patients had died, two were lost to follow-up and 18 implants were removed, 11 for infection, six for migration and one for defective technique. The PMA score improved from 8 (0-16) to 15.8 (5-18). Mean pivot impaction was 4 mm (0-50), statistically dependent on initial bone stock, form of the isthma, the corticomedullary index in the implantation zone, length of anchor, and time to weight bearing, but not femorotomy nor zone of primary stability. Bone stock was good in 73% at poor in 27% (15 stress shielding, nine infectious osteolysis, 16 absence of bone regeneration). Stress shielding was related to length and diameter of the implanted pivot (p<0.05). Bone regrowth was statistically dependent on the number of prior operations, type of stem explanted (cemented), initial bone stock, form of the isthma and quality of the surgical reconstruction. The implant was osteointegrated in 128 cases (86%). The analysis of the prosthetic anchoring showed that primary stability was mainly diaphyseal (90%) then secondarily global (83%). Osteointegration depended statistically on the number of prior operations, initial bone stock, form of the isthma and bone regrowth, but not femorotomy. The overall Le Béquec score reached 14.7 (2-20) at last follow-up.
Discussion — The PFM-R enabled bone regeneration and osteointegration in the majority of patients. The quality of the femoral reconstruction around the implant appears to be fundamental. Massive stems should be avoided as they lead to stress shielding. The limits for use of this implant are osteopenia and absence of an isthma.
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Revision total hip arthroplasty using a non-cemented modular stem (PP) : clinical and radiographic outcome at mean nine years follow-up
Charles Dao*, Jean-Michel Laffosse, Hocine Bensafi, Jean-Louis Tricoire, Philippe Chiron, Jean Puget
* Service d’orthopédie, hôpital de Rangueil, 1, avenue du Pr Jean-Poulhès, TSA 50032, 31059 Toulouse cedex.
Purpose of the study — We report the clinical and radiographic results of a series of revision total hip arthroplasties performed for aseptic loosening using a non-demented modular femoral implant (PP).
Material and methods —  From 1991 to 2003, 146 revisions of total hip arthroplasty were performed using the same non-cemented modular femoral implant (PP). At mean nine years follow-up (3.5-17 years), 24 patients had died, 26 had insufficient data for review and 39 were lost to follow-up. The analysis thus included 54 cases. All revisions were performed for aseptic loosening. Mean age at surgery was 60 years. Preoperative bone damage, according to the Sofcot classification, was grade I and II (69%), grade III (26%), grade IV (5.5%). Clinical outcome was assessed with the Harris and Postel-Merle-d’Aubigné scores. The radiological review analysed stem anchoring, lucency and periprosthetic reconstruction. 
Results — At mean nine years follow-up, the mean Harris score was 71 points, the mean PMA score 12.8 points. Patient satisfaction was 70%. There were five cases with deep infection (9%), five with dislocation and six intraoperative periprosthetic fractures. Trochanterotomy nonunion was noted in 26% of patients. Mean impaction of the femoral stem was 5 mm (range 0-16 mm). There was a statistically significant association between the degree of bone damage and the quality of the bone reconstruction (p=0.012). Mean increase in cortical thickness in zones 1 and 2 (Gruen) was 1.1 mm and 1.6 mm respectively. In Gruen zones 2 and 6, the gain was 6 and 10 mm respectively. There were nine surgical revisions (17%) for deep infection (n=4), recurrent aseptic loosening and fracture of the femoral implant (n=1). The ten-year survival taking aseptic loosening as the endpoint was 90%.0
Discussion and conclusion — Our work showed the good long-term results obtained with this implant for revision total hip arthroplasty. It allows clinical improvement, periprosthetic bone reconstruction and a low rate of surgical revision.
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Outcome of femorotomy for revision total hip arthroplasty
Xavier Semat*, Jean-Philippe Vivona, Marie-Laure Louis, Marianne Helix, Alexandre Rochwerger, Georges Curvale 
* Hôpital La Conception, 147, boulevard Baille, 13385 Marseille. 
Purpose of the study — We have had a growing number of revision total hip arthroplasty (rTHA) which have required femorotomy, either planned preoperatively, or required because of difficult extraction of the cemented implant. Few results have been reported in the literature. The purpose of this work was to evaluate late healing of femoral bone and complications.
Material and methods — For this retrospective analysis, we included 43 patients, mean age 66 years. These patients had a femorotomy during rTHA performed from 1997 to 2008. There were 37 revisions in an aseptic context for isolated femoral loosening (n=26), bipolar loosening (n=4), acetabular loosening (n=4), recurrent dislocation, fracture of the femoral stem, and periprosthetic fracture (n=1 each); there were six revisions in septic conditions. Techniques were: femorotomy (n=22), wide trochanterotomy measuring proximally to distally 12 cm, four cortical cuts and one oblique osteotomy to correct valgus. The reconstruction used locked femoral stems (n=17), cemented stems (n=17) and non-cemented stems (n=10). The osteotomies were closed with cerclage or steel wires.
Results — Bone healing was assessed on the plain x-rays of the hip joint at three, six and twelve months. Among the 43 patients included in this analysis, complete data were available for 37. There were 36 cases of successful healing and one case of nonunion on a wide trochanterotomy. The function outcome was assessed a mean three years.
Discussion — Femorotomy remains a difficult technique, sometimes facilitating stem extraction, but with a high risk of morbidity. The morbidity is difficult to evaluate initially, linked more with time to weight-bearing at two months on average. In this small series we nevertheless found few problems with bone healing, even in septic conditions.
Conclusion — Femorotomy remains a valid option when required. It is a difficult technique but provides reliable results in terms of complete healing three months postoperatively.
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Percutaneous osteosynthesis of thoracolumbar fractures: five years experience and current indications
Nicolas Bronsard*, Nicolas Morin Salvo, Cédric Pelegri, Istvan Hovorka, Fernand de Peretti
* Service de traumatologie, hôpital Saint-Roch, 3e étage, ascenseur D5, rue Pierre-Dévoluy, 06000 Nice.
Purpose of the study — The treatment of thoracolumbar fractures has evolved over the last five years with cementoplasty percutaneous osteosynthesis in addition to the gold standard orthopaedic or surgical treatments. This percutaneous method preserves muscles and maintains reduction to healing. The purpose of this work was to evaluate our results in traumatology patients after five years experience, deducting our current indications.
Material and methods — From February 2004 to February 2009, we included 60 patients with a type A or B2 thoracolumbar fracture free of neurological problems and who had more than 10° kyphosis. Reduction was achieved in hyperlordosis before the percutaneous procedure. In other cases we used open arthrodesis. This was a retrospective analysis of a consecutive monocentre series including 37 men and 23 women, mean age 37 years. The injury was L1 and T12 in the majority. Classification was A1 and A3 for the majority. Osteosynthesis was achieved with an aiming compass and radioscopy. A removable corset was used as needed. Reduction and position of the screws as well as need for a complementary anterior fixation were assessed on the postoperative scan. Clinically, follow-up measured pain and quality of life (VAS and Oswestry), radiographically, vertebral kyphosis.
Results — Mean follow-up was 24 months. At last follow-up, the VAS was 15/100 and the Oswestry 16/100. Material was removed in ten patients. Early in our experience one patient developed neurological problems postoperatively requiring revision surgery. Postoperative vertebral kyphosis was stable at three months and was sustained at two years. Body healing was successful in all cases. There were no cases of material failure.
Discussion — This is a reliable reproducible technique in the hands of a spinal surgeon. Material removal can be proposed about one year after implantation. After the age of 65 years, we favour cementoplasty. For others, we propose a sextant for A1, A2, A3 or B2 fractures with more than 15° vertebral kyphosis. This percutaneous material had major advantages for tumour surgery, for multiple injury patients and for traumatology (especially when a double approach is used).
Conclusion — Percutaneous osteosynthesis of vertebral fractures is now the gold standard for well defined indications. Two therapeutic fundamentals are reduction on the operative table and preservation of the muscle stock. These satisfactory results should be confirmed after removal of the implants.
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Percutaneous instrumentation of thoracolumbar fractures: preliminary results at ten months in a prospective consecutive series of twenty patients
Boumediene Sadok*, Hervé Vouuaillat, Jérôme Tonetti, Ahmad Eid, Arnaud Bodin, Philippe Merloz
* Service d’orthopédie et de traumatologie, hôpital Michallon, BP 217, 38043 Grenoble cedex 09. 
Purpose of the study — We present the clinical and radiologic results of a prospective series of 20 patients who had percutaneous osteosynthesis of the thoracolumbar spine using a longitudinal system with monoaxial screws.
Material and methods — Twenty patients, 12 women, were treated from February 2008 to February 2009. Mean age was 44 years (15-61 years). Fractures were from T4 to L5, five patients had two levels fractured. There were 18 Magerl A and two type B. None of the patients had neurological problems. The reduction was achieved with a postural method and instrumentation with monoaxial screws using the percutaneous longitudinal method. Two levels were instrumented for 12 patients, three levels for three and five levels for four. Vertebroplasty was associated in nine patients. Pain (VAS), vertebral kyphosis (VK), regional angle (RA) were assessed pre-, postoperatively and at last follow-up. Operative time, blood loss, and duration of hospital stay were noted. Pedicle implantations were controlled on the scanner.
Results — Mean follow-up was ten months (3-19 months). In the preoperative phase, the VAS was 7/10, VK 17 (8-26), RA 16.6 (4-30). Postoperatively VAS was 4/10), VK 8  (4-15), RA 10.4 (-3 to 27). AT last follow-up VK was 8.5 and RA 12. Mean operative time was 90 minutes (40-180). On the postoperative scan, 23 of the 106 screws implanted had an extraosseous position (21%) including seven cranial screws. None of the patients developed a neurological deficit postoperatively. The first rise from bed was on day 1 in 14 patients. Mean duration of hospital stay was eight days (6-35).
Discussion — This reduction method provides a gain in VK (-9), a value between orthopaedic treatment (-8 gain) and surgical treatment as reported at the Sofcot in 1995 (-11.1 gain). The reduction was maintained well without loss at last follow-up.
Conclusion — This technique allows assembly of more or less long rigid configurations depending on the injury levels, with satisfactory reduction which is sustained over time. Blood loss is zero with little pain in the postoperative period.
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Clinical outcome in 37 patients with a permanent intrasomatic implant with craniocaudal expansion for traumatic compression fractures A1, A2, A3.1
Christian Renaud*, Xavier Barreau 11336
* Service de chirurgie, clinique Toulouse-Lautrec, 2, rue Jacques-Monod, 81035 Albi. 
Purpose of the study — Vertebroplasty with or without balloons is limited to stabilisation, without restoration of the vertebral endplates despite the risk of complications reported in the literature if this anatomic restoration is not completed before stabilising the vertebral body by cement injection.
Material and methods — Two titanium craniocaudal expansion implants were used to treat 37 patients (18 F , mean age 55years; 19 M, mean age 52 years) via the transpedicular approach for symptomatic traumatic compression fractures of the vertebral body at least 45 days earlier. The reduction was completed by injection of acrylic cement. Anatomic restoration of the vertebral body volume was measured on the 3D CT reconstructions before and after surgery. The superposition methods and calculations of the different parameters (height of the restoration and local vertebral kyphosis) were determined by an independent laboratory: the ENSAM biomechanics laboratory (Paris). Clinical criteria (VAS, Oswestry) were recorded befor and after surgery.
Results — Mean hospital stay was 2.3 days. Pain reduction was significant (70% reduction of mean VAS between the pre- and postoperative values which were unchanged at six months). The 3D images showed the capacity of these implants to restore the anatomic volume and reduce endplate impaction. The traumatic kyphosis angle was reduced on average 26% (maximum 92%) between the pre- and postoperative values.
Discussion — Using implants to maintain the anatomic restoration after fracture reduction appears to be indispensable for cement injection and a key factor for successful treatment of compression fractures of the vertebral body. Millimetric craniocaudal expansion of this new intravertebral titanium implant offers the surgeon greater control for the vertebral fracture. The imaging technique based on 3D reconstruction from pre- and postoperative scans as developed by the ENSAM should allow new standards for the evaluation of the results of surgical treatments for these vertebral fractures.
Conclusion — These preliminary results are very encouraging and should be confirmed at review with one year follow-up. They are part of a broader clinical evaluation project currently being conducted at multiple sites.
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Non-osteoporotic thoracolumbar fractures: contribution of kyphoplasty
César Vincent-Mansour*, Anne-Laure Bernat, Marc Soubeyrand, Véronique Molina, Olivier Gagey, Charles Court
* Service d’orthopédie, hôpital Bicêtre, 78, avenue du Général-Leclerc, 94270 Le Kremlin-Bicêtre.
Purpose of the study — Kyphoplasty was introduced to reinforce the anterior column in osteoporotic vertebral fractures. It can be used for non-osteoporotic fractures. The purpose of this work was to report the clinical and radiographic results of kyphoplasty for non-ostoporotic vertebral fractures.
Material and methods — From December 2005 to August 2008, we followed prospectively 21 patients (12 M, 9 F) mean age 45 years (16-58) treated for thoracolumbar fractures by kyphoplasty in order to reinforce the anterior column. There were 23 fractures (T11 = 2, T12 = 5, L1 = 8, L2 = 4,L3 = 4) Magerl : A1 = 6, A3.1 = 7, A3.2 = 1, B1 = 2, B2 = 7. All patients were assessed preoperatively, postoperatively, and at last follow-up with a visual analogue scale (VAS) and the EIFEL function score. The sagittal CT scans passing through the pedicles and the midline were used to measure: the height of the anterior and posterior walls of the fractured vertebra and the supra and infra vertebrae as well as the kyphosis angle.
Results — Thirteen fractures were treated by kyphoplasty alone; seven by kyphoplasty combined with percutaneous osteosynthesis; three by kyphoplasty combined with open osteosynthesis with decompression because of preoperative neurological deficits. Mean follow-up was 13 months (6-28). There were no postoperative neurological or infectious complications. At last follow-up, the mean VAS was 1.25 (05) and the mean EIFEL 4 (0-12). Preoperatively, mean compression was 40.9% (6.2-81.4) for the anterior column and 16.7% (0-60.2) for the posterior column. Postoperatively the respective values were 22.8% (5.1-69.3) and 12.3% (-12 to 72.6) for a mean correction of 46.2% for the anterior column and 14.3% for the posterior column. At last follow-up, compression was respectively 26.1% and 7.9%. The vertebral kyphosis was 16.3 (6-16.3) preoperatively and 9.1 (3-4) postoperatively (mean correction 8.7). At last follow-up, vertebral kyphosis was 9.1 (1.7-28.3).
Discussion — Kyphoplasty allows satisfactory restoration of vertebral height without loosing short-term correction. For us, kyphoplasty should be associated with posterior fixation in patients with posterior injury. For neurological lesions, kyphoplasty associated with decompression and posterior fixation avoid the need for complementary anterior procedures.
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Nerve suture without tension with distant recruitment on an aponeurotic plateform
Rachid Chafik*, Mohamed Madhar, Abderrahim El bouanani, Mansouri Nadia, Saidi Halim, Tarik Fikry 
* Service de traumatologie et d’orthopédie, CHU Mohamed VI, 40000 Marrakech, Morocco
Purpose of the study — Injury to peripheral nerves are common. Excessive tension on the suture can be a source of connective tissue reaction and ischemia unfavourable for nerve regeneration. A nerve graft is usually proposed to avoid this problem. The technique we propose was inspired by the one reported by De Medinacelli of which it reproduces solely the principle of distant recruitment.  
Material and methods — We used an aponeurotic platform or a hemitendinous platform harvested at the site of the injury. Distant anchorage was sutured with a 7/O thread. The two nerve ends were brought together by rolling the aponeurotic platform around a fine forceps. The section cut was abutted with 10/0 sutures.
Results — This method has been used in 42 patients since 1995 and was preceded by an experimental phase in the rat. It has allowed us to abut nerve ends retracted up to 2.5 cm for large nerve trunks. Preliminary results are globally similar to those of an epiperineural suture or a nerve graft, depending on the case.
Discussion — This technique avoids the complexity of the princeps method of De Medinacelli. It is also much less costly. It also broadens potential indications for direct suture and reduces the need for nerve grafts.
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Fractures of the fifth metacarpal : osteosynthesis with a locked screw plat or centromedullary nailing ?
Sybille Facca*, Reeta Ramdhian, Monica Diaconu, Alexandre Pélissier, Stéphanie Gouzou, Philippe Liverneaux 
* 10, avenue Baumann, 67403 Illkich. 
Purpose of the study —Fractures of the metacarpals are common injuries generally observed in young males. Nailing, either with a centromedullary configuration or intermetacarpal construction is generally proposed. The nailing procedure nevertheless has its drawbacks: fracture instability, secondary displacement, pin migration, infection, requirement to remove material, injury to the cutaneous dorsal branch of the ulnar nerve, and most importantly, immobilisation for several weeks which is a major inconvenience for these young active patients. In this context, we wanted to compare two fixation systems: a locked plate versus centromedullary nailing.
Material and methods — This was a retrospective comparison of consecutive patients from September 2007 to December 2008. The series included 39 cervical fractures of the fifth metacarpal in 39 patients aged 31 years on average. The first 19 patients were treated with a locked plate (Médartis®) (group A) and the 20 others with descending centromedullary nailing (group B). In group A, a dorsal approach respecting the dorsal cutaneous branch of the ulnar nerve was used. The technique consisted in insertion of distal locking screws enabling fracture reduction on the plate. No postoperative immobilisation was proposed and rapid mobilisation was encouraged. In group B, classical centromedullary nailing was performed with immobilisation with a short Thomine brace and syndactylisation of the last two fingers. Outcome was based on objective criteria (Jamar® force, joint motion, duration of sick leave) and subjective assessment (DASH, VAS).
Results — Mean follow-up was 12 months in group A and 8 months in group B. Depending on the type of fracture, plates with different shapes and lengths were used in group A; a single pin was used in group B (16/10 or 20/10). Secondary displacement was more frequent in group B, but the results in recovered motion were better in group B. The only parameter better in group A was length of sick leave; four patients in group A underwent reoperation to remove the plate and for tenoarthrolysis. In all, the outcomes for cervical fractures of the fifth metatarsal were better in group B. 
Discussion — Our preliminary results in group A show lesser complications and earlier return to work compared with better motion at last follow-up in group B. Centromedullary nailing remains the better treatment for cervical fractures of the fifth metatarsal. The extra cost of the plates does not appear to be warranted for the treatment of neck fractures of the fifth even though the patient can resume occupational activities earlier.
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Intraoperative control of osteosynthesis with a 3D amplifier: one year’s experience
Philippe Adam*, Matthieu Ehlinger, Gilbert Taglang, Thomas Moser, Jean-Claude Dosch, François Bonnomet
* Service de chirurgie orthopédique et de traumatologie, hôpital de Hautepierre, hôpitaux universitaires de Strasbourg, 1, avenue Molière, 67098 Strasbourg.
Purpose of the study — Computed tomography is recommended for the preoperative work-up of joint fractures as it allows an optimisation of the access as a function of the injury. During the operation, 2D radiographic or fluoroscopic controls are still widely used.  After one year’s experience, we evaluated the potential pertinence of using 3D reconstructions intraoperatively with a mobile isocentric fluoroscope  (iso-C-3D).
Material and methods — All operations for which the amplifier was used were collected prospectively. The type of fixation as well as the details of the installation and measures taken intraoperatively were noted.
Results — At one year, intraoperative 3D reconstructions were made during 48 operations in 47 patients : fracture of the calcaneum (n=13), thoracolumbar spin (n=12), acetabulum (n=11), tibial condyles (n=9), odontoid (n=2), pelvis (n=1). The installation was habitual for the calcaneum and odontoid fractures. For the other localizations, use of a carbon plateau table facilitated good quality imaging for spinal and tibial condyle fractures; a carbon orthopaedic table was useful for acetabulum and pelvis fractures. With the intraoperative 3D reconstruction the surgeon was able to check the freedom of the canal after reduction and fixation. For the calcaneum fractures, reduction of the thalamic fragment was revised in one patient; in another, an intra-articular screw was replaced. One intra-articular screw stabilizing the posterior wall was also changed during an acetabulum fixation.
Discussion — During our first year of use, 3D reconstruction intraoperatively has allowed us to avoid three early reoperations (for two calcaneums and one acetabulum). Classical 2D imaging of these two  localizations is difficult to interpret because of the spherical form of the hip joint and, for the calcaneum, the difficulty in obtaining quality retrotibial images. Quality images requires specific installation, limiting interference with metallic supports.
Conclusion — The results we have obtained in our first year of use of the ISO-C-3D amplifier has led us to generalise its use for percutaneous fixation procedures involving the acetabulum and the calcaneum.
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Free fibular flap for limb bone reconstruction: 22 cases
Marc-Olivier Falcone*, Guillaume Wavreille, Christian Fontaine, Christophe Chantelot 
* 184, rue du faubourg Saint-Antoine, 75012 Paris. 
Purpose of the study — This retrospective study evaluated the results, complications and sequelae of 22 free fibular flaps used for bone reconstructions of the limbs assessed at mean 44.4 months.
Material and methods — The tissue loss was the result of trauma in 20 patients and followed cancerology surgery in two. The localisations involved the upper limb in 15 patients and the lower limb in seven. Mean length of bone loss was 11.1 cm. Six injuries required skin cover in addition to the fibular flap. Five patients had had a cement spacer. Fixation methods were: internal fixation (n=14) and external fixation (n=8). Classical vessel anastomosis (one vein, one artery) was used in eight patients and a bridge method (recipient site artery by a fibular artery) in 14 patients. 
Results — Bone healing was achieved in 15 patients in 6.7 months on average. Healing was secondary in four patients after corticocancellous grafting. Three flaps failed. Factors significantly associated with favourable healing were: long time from trauma to flap repair, small size of the initial skin opening, first-intention Masquelet, internal fixation, and first-intention cancellous autologous graft. Early postoperative complications of the recipient site included two haematomas and three superficial skin deficiencies. Two graft fractures occurred in one patient and healed after orthopaedic treatment. There were few donor site problems: two early haematomas and two retractions of the flexor hallucis longus. Mean morbidity scores revealed very good results: 1.23/16 with the Point Evaluation System, 93.16/100 for the Karlsson score, and 94.29100 for the Kitaoka score. Globally, the functional assessment of the fibular flap was excellent for three patients, good for eleven, fair for four and poor for one.
Discussion —  Our healing rates and durations were not statistically different from earlier reports in the literature. We focused on rigorous preparation in terms of debridement and antibiotic therapy, insertion of a spacer, internal fixation, and complementary first-intention autologous bone graft. In addition, we propose a bridging anastomosis which simplifies the technique and gives the same results as the classical anastomosis methods.

318
Usefulness of percutaneous injection of concentrated autologous bone marrow for the treatment of long bone nonunion
Jérôme Diligent*, Danièle Bensoussan, Elie Choufani, Armelle Breton, Laurent Galois, Didier Mainard
* Service de chirurgie orthopédique et traumatologique, CHU Nancy—Central, 29, avenue du Maréchal-de-Lattre-de-Tassigny, 54000 Nancy.
Purpose of the study — Nonunion, which is a biological failure, requires revision, usually an aggressive operation. Haematopoietic bone marrow contains colony forming unit fibroblasts (CFU-F) which could favour bone healing. The purpose of this work was to determine whether a minimally invasive procedure, injection of CFU-F into the nonunion space, could favour bone healing without further procedure.
Material and methods — Our series included 43 patients: 36 male and 7 female, mean age 39.9 years.  Forty-seven atrophic and aseptic nonunions of long bones were treated with percutaneous injection of concentrated autologous bone marrow: 27 tibias, 17 femurs, 3 humeri. Bone marrow was harvested from the posterior iliac crests (346 ml) then centrifuged to keep the leukoplatelet fraction (78 ml). This concentrate was injection into the nonunion space under radioscopic guidance. Efficacy was assessed on the basis of clinical criteria (complete pain-free weight-bearing, absence of contention, absence of mobility) and on radiographic criteria (healing of 3/4 corticals).
Results — Thirty nonunions healed : 19 tibias (70%, 11 femurs (65%) and 0 humerus. Mean time to healing was 5.9 months (2.4-15.6). Factors of poor prognosis were: smoking, alcohol, diabetes, corticosteroids, radiotherapy, history of sepsis (p=0.01). Early grafting increased the chances of success (p=0.04). Age, initial skin opening, type of fixation did not have a significant impact on healing. The number of CFU-F had an effect on the rate of healing.
Discussion — This technique is effective for the treatment of nonunion of the lower limb, allowing bone healing in two thirds of the cases with a minimally aggressive procedure. The method is easy to perform but requires a rigorous technique for the different phases of puncture, concentration and reinjection. Nonunions unresponsive to conventional methods, and thus corresponding to multifactorial problems, probably constitute the limitation of this method. Cell expansion or differentiation techniques could be helpful in improving the success rate but at the present time the osteogenic potential of these cells remains to be elucidated as a function of their stage of maturation.
Conclusion — Percutaneous grafts of concentrated autologous bone marrow can be a useful contribution to the therapeutic armamentarium for nonunion. Morbidity is low and the method does not compromise future options. It can be proposed as a first-intention solution for the treatment of long bone nonunion.


