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Abstract
Objective: To report the clinical-functional results of humeral distal fracture treatment with total elbow prosthesis in 
patients older than 65 years.
Methods: Retrospective study performed in two surgical centers. Inclusion criteria: patients with humeral distal frac-
tures, >65 years, operated on with Coonrad-Morrey prostheses, and with a follow-up >1 year. Twenty-one patients were 
included (20 women) with an average age of 79 years. According to AO classification: 13 type C3 fractures, 7 C2 and 1 
A2. All patients were operated on without disinsertion of the extensor mechanism. Average follow-up: 40 months.
Results: Flexion-extension: 123-17°, with a total arc of mobility of 106° (80% of the contralateral side). Pain according to 
visual analogue scale was 1. The Mayo Clinic score was 83 points, results were excellent (8 patients), good (11 patients), 
regular (one case) and bad (one case). Average DASH score was 24 points. No loosening of the implants was evidenced 
in 13 patients. Nine complications were reported: 2 reoperations for polyethylene wear, one early decoupling of the pros-
thesis, 2 ulnar nerve paresthesia, one patient presented a false intraoperative via, one hematoma that needed a local flap 
and 2 loosening of the prosthesis.
Conclusions: Treatment of humeral distal fractures with total elbow arthroplasty in patients older than 65 years may be a 
good therapeutic option, but indications must be limited to patients with complex fractures, bad bone quality, with osteo-
porosis and low functional demands.
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Level of Evidence: IV

Artroplastia total de codo para el tratamiento de fracturas de húmero distal en pacientes 
mayores de 65 años

Resumen
Objetivo: Comunicar los resultados clínico-radiológicos del tratamiento de las fracturas de húmero distal con prótesis-
total de codo en pacientes >65 años.
Materiales y Métodos: Estudio retrospectivo en dos centros quirúrgicos. Criterios de inclusión: pacientes con fractura de 
húmero distal, >65 años, operados con prótesis total de Coonrad-Morrey y seguimiento >1 año. Se incluyeron 21 pacien-
tes (20 mujeres), edad promedio: 79 años. Según la clasificación AO, 13 C3, siete C2 y una A2. Todos fueron operados sin 
desinserción del aparato extensor. Seguimiento promedio: 40 meses.

Total elbow arthroplasty for distal 
humerus fractures in patients 

older than 65 years
Gerardo Gallucci, Warner Larrondo Calderón, Jorge Boretto, 

Juan A. Castellaro Lantermo, Julio Terán, Pablo De Carli  

Orthopedics Department, Hospital Italiano of Buenos Aires

Received on June 1st, 2015; accepted after evaluation on November 3th, 2015.  •  GERARDO GALLuCCI, MD  •  gerardo.gallucci@hospitalitaliano.org.ar

Conflict of interests: The authors have reported none.



 Vol. 81 • Number 2 • May 2016
85

Resultados: La flexo-extensión fue de 123-17°, arco de movilidad de 106° (80% con respecto al lado sano). Dolor según 
la escala analógica visual: 1 punto. El puntaje de la Clínica Mayo promedio fue 83: resultado excelente (8 pacientes), 
bueno (11 pacientes), regular (1 caso) y malo (1 caso). El puntaje DASH promedio fue de 24. No hubo aflojamientos en 13 
pacientes. Se produjeron nueve complicaciones: dos pacientes fueron operados nuevamente por desgaste del polietileno, 
uno operado otra vez al mes de la cirugía para la recolocación del perno de ensamble, dos parestesias del nervio cubital, 
una falsa vía intraoperatoria, un hematoma de la herida que necesitó de un colgajo braquial y dos aflojamientos protésicos.
Conclusiones: El tratamiento de las fracturas de húmero distal con prótesis total de codo en pacientes >65 años puede 
ofrecer una opción terapéutica razonable, pero las indicaciones deben limitarse a fracturas complejas donde la fijación 
interna puede ser precaria, en pacientes con osteoporosis y con baja demanda funcional.

Palabras clave: Fractura de húmero distal; fractura supracondílea; prótesis total de codo; pacientes mayores.
Nivel de Evidencia: IV

Introduction 

Distal humeral fractures (DHF) are infrequent injuries 
that generally occur in old women.1-4Figures have in-
creased throughout the latest decades. Palvanen et al. re-
ported an increase from 11/10.000, in 1970, to 30/10.000, 
in 1995, mainly in patients >80 years old, and with ten-
dencies to go up.5 

In this age group, bad bone quality plays an important 
role at the time of deciding the best treatment. Results of 
osteosynthesis vary, but complication rates are high.2,6 
Several authors have published good outcomes with total 
elbow arthroplasty. 7-16 

The purpose of this work is to report medical/X-ray re-
sults in the treatment of DHFs with the use of total elbow 
prosthesis in patients >65 years old. 

Matherials and Methods

This retrospective study was carried out at two surgical 
centers. We included all the patients >65 years old with 
DHFs, operated on with total prosthesis Coonrad-Morrey 
(Zimmer®, Warsaw, IN, uSA), with a time between the 
injury and the surgery <2 months and a follow-up > 1 
year. We excluded pathologic fractures. 

We did not lose any patient during follow-up. Two pa-
tients died within the year following the surgery of causes 
alien to the surgery, and we excluded them from the study. 
We included 21 patients (20 females and one male), who 
at the time of the injury averaged 79 years old (ranging 
from 65 to 87). Eleven had his/her right limb affected, 
whereas 10 had her left limb affected. Eleven cases had 
their dominant limb affected. 

All the patients were assessed with anterior-posterior and 
lateral X-rays and, in the case of intra-articular fractures, 
we performed CT scan. As stated by the AO classification,17 
13 fractures were type C3; 7 fractures were type C2 and 
one fracture was type A2. The time between the injury and 
the surgery was 14 days (ranging from 5 to 60) (Table 1).

The surgical technique has been previously described,15 

but we believe that it is important to describe its most rel-
evant aspects. We get access to the joint by the Alonso-
Llames approach, which respects the extensor apparatus of 

the fingers (Figure 1). We dislocate the olecranon radially 
to unveil the fracture. The bone fragments of the distal hu-
meral are all removed. Once we have inserted both pros-
thetic components, we extend the elbow fully until cement 
hardens (Figure 2). We test motion and assess three as-
pects: the level of extension reached, which if it is limited 
forces us to perform anterior capsulectomy; if there is any 
blockage between the coronoid process and the anterior 
blade of the prosthesis, it is necessary to remove partially 
the coronoid process;18 if there is any impingement be-
tween the prosthesis and the radial head, it is necessary to 
perform radial head resection. We close the surgical wound 
in planes and stitch the lateral and medial epicondyle mus-
cles to the lateral and medial borders of the triceps muscle. 
The ulnar nerve is transferred anteriorily, although there 
is no medial epicondyle anymore to avoid perinerve fibro-
sis, and the ulnar nerve is not placed near the implant. We 
splint the elbow in 90º for 72 hours. Then, the patient starts 
with active flexion-extension exercises and rehabilitation 
at occupational therapy. It is necessary to avoid holding 
weights greater than 3 kg with the affected limb. 

We assessed objective postoperative elbow motion with 
a goniometer and the elbow extension strength as stated 
by the scale M0 to M5. 

For subjective evaluation we used the Mayo Clinic Score 
(MCS) 19 and the DASH (Disabilities of the Arm, Shoulder, 
and Hand)20 score ranging from 0 to 100, where 0 is the 
best possible score and 100 is the worst possible score. 
Pain and satisfaction with the procedure were evaluated by 
the visual analog scale (VAS) ranging from 0 to 10. 

X-ray evaluation was made with anterior-posterior and 
lateral X-rays taken in the immediate postoperative pe-
riod, at month 1, at months 3, 6 and 12 every year and at 
the end of follow-up. We evaluated loosening as stated by 
the Morrey scale,7 which classifies loosening as follows:  
grade 0, radiolucent line <1 mm that surrounds <50% of 
the interface; grade 1, radiolucent line = 1 mm that sur-
rounds <50% of the interface; grade 2, radiolucent line >1 
mm that surrounds >50% of the interface; grade 3, radiolu-
cent line >2 mm that surrounds the whole interface; grade 
4, gross loosening. We looked for heterotopic ossification 
(HO) and classified it in mild, moderate and gross. Aver-
age follow-up was 40 months (ranging from 13 to 96). 
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Table 1. Demographic data

Patient Age Sex Affected 
limb

Dominant 
limb

Days from injury 
to surgery AO Follow-up 

(months)

1 70 F L No 5 C3 96

2 75 F R Yes 9 C3 86

3 81 F R Yes 7 C3 74

4 78 F L No 14 C3 62

5 74 F R Yes 60 A2 64

6 87 F R Yes 24 C3 36

7 86 F L No 10 C3 18

8 83 F L No 27 C3 36

9 80 F R Yes 8 C2 24

10 81 F L No 7 C3 16

11 82 F L No 21 C2 26

12 74 F R Yes 5 C2 16

13 87 F R Yes 17 C2 14

14 65 F L No 7 C3 16

15 73 F L No 9 C3 14

16 74 F L No 12 C2 13

17 75 F R Yes 9 C3 15

18 82 F R Yes 6 C3 88

19 80 F R Yes 8 C3 65

20 85 F L No 17 C2 33

21 83 M R Yes 12 C2 24

F = Female; M = Male; L = Left; R = Right

Figure 1. Paratricipital approach that respects 
the extensor apparatus of the fingers.
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Results 

Average flexion was 123º (ranging from 100º and 140º) 
and average extension was 17º (ranging from 0º and 45º), 
what represents an average arc of motion of 106º (ranging 
from 140º to 75º).  The contralateral limb showed an aver-
age arc of motion of 132º (ranging from 70º to 140º), what 
represents motion of 80% in the injured limb as compared 
to the unaffected limb.

Extension strength was M4 in four patients and M5 in 
17 patients. Average pain as stated by the VAS was 1 point 
(ranging from 0 to 5). Nine patients showed pain=0 in this 
evaluation.

The average MCS was 83 points (ranging from 30 to 
100); eight patients had excellent results; 11, good results; 
one, regular results, and one, bad results.  The average 
DASH score was 24 (ranging from 8 to 78) (Table 2). The 
degree of satisfaction judging by the VAS was 8 (ranging 
from 4 to 9).

Prosthesic loosening was classified as grade 1 (5 pa-
tients), grade 2 (one case) and grade 4 (2 patients). Thir-
teen patients showed no prosthetic loosening. 

We detected gross HO (one patient), moderate HO (one 
patient) and mild HO (7 cases); 12 patients did not show 
HO.

There were nine complications: two patients were oper-
ated on again due to polyethylene wear (change of the 
polyethylene and the assembly bolts) (Figure 3); one pa-
tient was operated on again at week 2 to insert again the 
assembly bolt due to the failure of the  first insertion; two 
patients suffered paresthesia in the ulnar nerve’s territory.  
One patient suffered necrosis of skin and subcutaneous 
tissue due to hematoma, what required a brachial flap for 
coverage. Two patients suffered loosening of the humeral 
component, but did not want to undergo another surgery. 
There were no infections. 

Discussion 

The classic treatment of DHFs is reduction and osteo-
synthesis. In young patients it is the treatment of choice 
and good bone quality often facilitates fixation.21,22 It is 
not the same in the elderly, in whom, in general, fractures 
are complex and show from moderate to great comminu-
tion and osteoporosis. Osteosynthesis can be less stable 
and, in these cases, the patient has to receive more im-
mobilization, what increases the risk of complications and 
bad outcomes. It is here that the prosthetic replacement 
can play an important role in the treatment. 

The first indications of arthroplasty in relationship with 
trauma was for the treatment of fracture sequels or non-
unions.23-25 However, throughout the years, different au-
thors have been reporting the outcomes of acute injuries. 

In 2004, Kamineni and Morrey26 published the results 
in 43 patients operated on for DHFs. After an average 
follow-up of seven years, 93% of the patients showed 
excellent and good results, with a flexion-extension arc 
of 131-24º.  X-rays showed radiolucent lines in nine pa-
tients, and there were reports of complications in around 
50% of the cases—11 infections, three ulnar fractures and 
three cases of prosthetic loosening that required prosthetic 
revision. Later on, other studies confirmed these prelimi-
nary results.10,11,13,27,28

Frankle et al.11 were the first ones in reporting better 
results with arthroplasty than with internal fixation in pa-
tients >65 years old, with fewer complications (14% in 
the arthroplasty groups vs. 26% in the external fixation 
group).

McKee et al.,29 in a prospective randomized study that 
also compared prosthetic replacement vs. osteosynthesis, 
concluded that the results of the prosthesis in complex 

Figure 2. Once the components have been inserted, 
the extensor apparatus of the fingers remains attached. 
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DHFs in patients >65 years old were more trustworthy 
than those of internal fixation. 

In a systematic revision that compared osteosynthesis 
vs. prosthesis in patients >60 years old, Githens et al.30 re-
ported a greater deal of complications and new surgeries 
in the osteosynthesis group, although the final results did 
not show significant differences. It is worth mentioning 
that many of our fractures could also have been treated 
with osteosynthesis, and the decision for prosthetic treat-
ment was made after evaluating every patient individu-
ally, and jointly with them. Therefore, arthroplasty comes 
up as another option among the therapeutic tools for this 
injury.

In 2013, Mansat et al.31 published the results of a mul-
ticentric study on 87 patients >65 years old with DHF 
treated with arthroplasty Coonrad-Morrey. Most patients 
were women who averaged 79 years old. After 37-month 
follow-up, the MCS was 86 points, the Quick-DAHS 
score was 24 points, and 64% of the patients were pain-
less. Forty-eight percent of the patients got an arc of mo-
tion of 100º, 23% (20/87) suffered complications and 9% 
(8 cases) required surgical revision. 

Figura 3. Polyethylene wear with bolts 
rupture five years after the surgery, 
with an implant that shows no signs 
of loosening.

Our two main objectives while treating our patients 
were good functional results in a short time and low com-
plication rates. 

In general, reports on prosthetic replacements show a 
functional arc of motion, with limitation in the last de-
grees of extension; in our series, such limitation was of 
17º (slightly lower than that reported by other authors). 
This extension deficit has not been considered as a major 
problem by the patients in our series (Figure 4). 

The possibility of dislocating the olecranon without de-
taching the extensor apparatus of the fingers allowed us to 
start early rehabilitation, what might explain the recovery 
of an arc of motion of 106º. And, on the other hand, it 
helped to keep the extensor apparatus of the fingers free 
from complications.  In these cases, we do not believe it 
necessary to perform osteotomy of the olecranon to el-
evate the triceps, as described by other authors, 32, nor do 
we believe in detaching the triceps as described by Man-
sat et al. in most cases that they published.31 

Keeping extension strength in the elbow has been im-
portant mainly in this age group who often uses canes for 
movement.

There were two cases of gross loosening of the humeral 
component, both associated with defects in cementation. 
These figures can be compared to other series’. We decid-
ed not to operate these patients on again due to their old 
age and the fact that they did not want to undergo another 
surgery. However, in younger patients it would have been 
necessary to carry out revision. 

Another issue has to do with permanent paresthesia in 
the ulnar nerve’s territory. Careful surgical management 
is mandatory, for due to the patients’ old age, many times 
the neurologic deficit does not revert. 

Polyethylene wear is a complication that according to 
different authors’ reports show in low percentages (1.3% 
out of 919 implants, as reported by Lee et al).33 This draw-
back occurred in two of our 21 patients. We believe that 
it could be associated with malalignment of the compo-
nents—especially the humeral component. Total resection 
of the distal end of the humerus can create the conditions 
for the incorrect insertion of the implant, what could lead 
to overcharging both components.  In both cases, we veri-
fied a prosthetic implant adequately cemented with heal-
ing of the previous graft, and the two patients did well 
after the change of the prosthesis. 

Recently there have been publications about hemi-
arthroplasty, but reports have been on limited series and 
short follow-ups. This implant is indicated when the col-
umns are intact to ensure stability, or if it is possible to 
perform columnar fixation. The surgical approach usually 
involves olecranon osteotomy. Reported complications 
are olecranon wear due to the humeral implant, impinge-
ment due to the columnar osteosynthesis, and prosthetic 
instability.34,35  Nowadays we do not have this type of 
implants in our market. In spite of the high complication 
rates, 19 out of the 21 patients showed good and excellent 
results at final follow-up. 
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Figure 4. A y B. Preoperative X-rays. C y D. Postoperative X-rays. E y F. Final motion.

A

C

E

B

D

F



 Vol. 81 • Number 2 • May 2016
91

Bibliography

  1. Court-Brown C, Caesar B. Epidemiology of adult fractures: a review. Injury 2006;37:691-7.

  2. Robinson CM, Hill RM, Jacobs N, Dall G, Court-Brown C. Adult distal humeral metaphyseal fractures: epidemiology and results 
of treatment. J Orthop Trauma 2003;17:38-47.

  3. Singer BR, McLauchlan GJ, Robinson CM, Christie J. Epidemiology of fractures in 15000 adults. J Bone Joint Surg Am 
1998;80:243-8.

  4. Rose SH, Melton LJ, Morrey BF, Ilstrup DM, Riggs BL. Epidemiologic features of humeral fractures. Clin Or-
thop1982;168:24-30.

  5. Palvanen M, Kannus P, Niemi S, Parkkari J. Secular trends in distal humeral fractures of elderly women: nationwide statistics in 
Finland between 1970 and 2007. Bone 2010;46(5):1355-8.

  6. Diederichs G, Issever AS, Greiner S, Linke B, Korner J. Three-dimensional distribution of trabecular bone density and cortical 
thickness in the distal humerus. J Shoulder Elbow Surg 2009;18:399-407.

  7. Morrey BF, Bryan RS, Dobyns JH, Linscheld RL. Total elbow arthroplasty. A five-year experience at the Mayo Clinic. J Bone 
Joint Surg Am 1981;63:1050-63.

  8. Cobb TK, Morrey BF. Total elbow replacement arthroplasty primary treatment for distal humerus fractures in elderly patients. J 
Bone Joint Surg Am 1997;79:826-32.

  9. Hildebrand KA, Patterson SD, Regan WD, MacDermid JC, King GJ. Functional outcome of semiconstrained total elbow arthro-
plasty. J Bone Joint Surg Am 2000;82:1379-86.

10. Gambirasio R, Riand N, Hoffmeyer P. Total elbow replacement for complex fractures of the distal humerus. An option for the 
elderly patient. J Bone Joint Surg Br 2001;83:974-8.

11. Garcia JA, Mykula R, Stanley D. Complex fractures of the distal humerus in the elderly. The role of total elbow replacement as 
primary treatment. J Bone Joint Surg Br 2002;84:812-6.

12. Frankle MA, Herscovici D, DiPasquale TG, Vasey MB, Sanders RW. A comparison of open reduction and internal fixation and 
primary total elbow arthroplasty in the treatment of intraarticular distal humerus fractures in women older than age 65. J Orthop 
Trauma 2003;17:473-80.

13. Prasad N, Dent C. Outcome of total elbow replacement for distal humeral fractures in the elderly. A comparison of primary sur-
gery and surgery after failed internal fixation or conservative treatment. J Bone Joint Surg Br 2008;90:343-8.

14. Proust J, Oksman A, Charissoux JL, Mabit C, Arnaud JP. Results of internal fixation for intra-articular distal humerus fractures in 
elderly patients. Rev Chir Orthop 2007;93:798-806.

15. Gallucci GL, Gonzalez D, Boretto JG, Alfie VA, Donndorff A, De Carli P. Artroplastia total del codo. Rev Asoc Argent Ortop 
Traumatol 2010;75(1):27-33. 

16. Gallucci GL, Gonzalez D, Boretto JG, Alfie VA, Donndorff A, De Carli P. Artroplastia total del codo posterior a una artritis sép-
tica. Rev Asoc Argent Ortop Traumatol 2010;75(3):287-92.

17. Muller ME, Nazarian S. Comprehensive classification of fractures of long bones. Berlin: Springer Verlag; 1990.

18. Cheung EV, O’Driscoll SW. Total elbow prosthesis loosening caused by ulnar component pistoning. J Bone Joint Surg Am 
2007;89(6):1269-74.

19. Morrey BF, An KN. Functional evaluation of the elbow. En: Morrey BF (ed.) The elbow and its disorders, 2nd ed. Philadelphia, 
PA: WB Saunders; 1993:86-97.

20. Beaton DE, Katz JN, Fossel AH, Wright JG, Tarasuk V, Bombardier C. Measuring the whole or the parts? Validity, reliability, and 
responsiveness of the disabilities of the arm, shoulder and hand outcome measure in different regions of the upper extremity. J 
Hand Ther 2001;14:128-46.

21. Zagorski JB, Jennings JJ, Burkhalter WE, uribe. Comminuted intraarticular fractures of the distal humeral condyles. Surgical vs. 
non-surgical treatment. Clin Orthop 1986;202:197-204.

This work has certain limitations: it is a retrospective 
series, the number of patients is low, and they were oper-
ated on by different surgeons at different centers and as-
sessed by different professionals. 

However, it is a treatment scarcely reported in our lit-
erature in a consecutive series of patients the same age 
where no one of them has been lost from follow-up. 

Conclusions 

Treatment of DHFs with total elbow arthroplasty in 
patients older than 65 years old can offer a reasonable 
therapeutic option, but indications should be limited to 
complex fractures where internal fixation can be poor, in 
patients with osteoporosis and low functional demand.



Rev Asoc Argent Ortop Traumatol
92

22. Helfet DL, Schmeling GJ. Bicondylar intraarticular fractures of the distal humerus in adults. Clin Orthop 1993;292:26-36.

23. Figgie MP, Inglis AE, Mow CS, Figgie 3rd HE. Salvage of nonunion of supracondylar fracture of the humerus by total elbow 
arthroplasty. J Bone Joint Surg Am 1989;71:1058-65.

24. Morrey BF, Adams RA. Semi-constrained elbow replacement for distal humeral non-union. J Bone Joint Surg Br 1995;77:67-72.

25. Augereau B, Mansat P. Total elbow replacement implants. Rev Chir Orthop 2005;91:S31-96.

26. Kamineni S, Morrey BF. Distal humeral fractures treated with non-custom total elbow replacement. J Bone Joint Surg Am 
2004;86:940-7.

27.  Ray PS, Kakarlapudi K, Rajsekhar C, Bramra MS. Total elbow arthroplasty as primary treatment for distal humeral fractures in 
elderly patients. Injury 2000;31:687-92.

28. Lee KT, Lai CH, Singh S. Results of total elbow arthroplasty in the treatment of distal humerus fractures in elderly Asian patients. 
J Trauma 2006;61:889-92.

29. McKee MD, Veillette CJH, Hall JA, Schemitsch EH, Wild LM, McCormack R, et al. A multicenter, prospective, randomized, 
controlled trial of open reduction: internal fixation versus total elbow arthroplasty for displaced intra-articular distal humeral 
fractures in elderly patients. J Shoulder Elbow Surg 2009;18:3-12. 

30. Githens M, Yao J, Sox AH, Bishop J. Open reduction and internal fixation versus total elbow arthroplasty for the treatment of 
geriatric distal humerus fractures: A systematic review and meta-analysis. J Orthop Trauma 2014;28(8):481- 8.

31. Mansat P, Nouaille Degorce H, Bonnevialle N, Demezon H, Fabre T; SOFCOT. Total elbow arthroplasty for acute dis-
tal humeral fractures in patients over 65 years-old - results of a multicenter study in 87 patients. Orthop Traumatol Surg 
Res 2013;99(7):779-84.

32. Ducrot G, Ehlinger M, Adam P, Di Marco A, Clavert P, Bonnomet F. Complex fractures of the distal humerus in the elderly: is 
primary total elbow arthroplasty a valid treatment alternative? A series of 20 cases. Orthop Traumatol Surg Res 2013;99(1):10-20. 

33. Lee BP, Adams RA, Morrey BF. Polyethylene wear after total elbow arthroplasty. J Bone Joint Surg Am 2005;87(5):1080-7.

34. Parsons M, O’Brien JR, Hughes JS. Elbow hemi-arthroplasty for acute and salvage reconstruction of intra-articular distal hu-
merus fractures. Tech Shoulder Elbow Surg 2005;6(2): 87-97.

35. Adolfsson L, Hammer R. Elbow hemiathroplasty for acute reconstruction of intra-articular distal humeral fractures. A preliminary 
report involving 4 patients. Acta Orthop 2006;77:785-7.


