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The Non-union is a frequent complication of the femoral neck fracture. 

Its genesis implicates several factors in particular the age, the 

characteristics of the fracture, the state of the femoral head and the type 

of the treatment (absence ortherapeutic imperfection). Several 

techniques of femoral valgus osteotomy were described for the 

treatment of these non-union, our technique using the “dynamic hip 

screw” is an original therapeutic method which gives good 

performances. Our study concerns 09 cases of femoral neck non-union 

treated by valgus osteotomy at the university hospitalMohammed VI of 

Marrakech from January 2013 to August 2016.The averageage of our 

patients was 46 years. The valgus angle of the osteotomy was between 

25° and 40°with an average of 29°. All our patients were healed with 

satisfying functional results. Indeed the type of fracture and his initial 

treatment also the type and the characteristic of the non-union doesn’t 

influence the consolidation. Femoral head necrosis is a frightening 

complication which evolves on its own account and may occur at 

anytime. It is a significant factor for functional degradation and no 

cases have been noticed in our series. The quality of the results which 

we got, encourages us to suggest this treatment in all femoral neck non- 

union cases among the young patients, if the head is supposed alive. 
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Introduction: 
The Non-union of the femoral neck is considered as the major and most redoubted complication of femoral neck 

factures due to his high frequency and his often association with ischemic necrosis femoral head [1-2]. Yet there are 

few reports on the results of valgus intertrochanteric osteotomy in cases of femoral neck non-union [2]. The valgus 

intertrochanteric osteotomy is a conservatory technic belonging to the arsenal therapeutic of femoral neck non- 

union[3]. The concept of valgus osteotomy was defined by Pauwels [4] in 1927, according to his findings showing 

that non-union of femoral neck was due to the high shear forces that increased with the vertical orientation of the 

fracture. The proposed biomechanical solution was to redirect these forces into compression forces via an angulation 

osteotomy and fixation with a dynamic hip screw. The purpose of our study is to show the particular technical 

aspects of our practice and evaluate the results. 
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Hypothesis: 

We hypothesized that the intertrochanteric osteotomy for femoral neck non-union using a dynamic hip screw is a 

technique which would allow excellent functional outcome compared to the others techniques of osteotomy, and 

these results were very satisfying. 

 

Patients and Methods:- 
Patients: 

Our study is retrospective included 09 cases during 3 years from January 2013 to October 2016. The selection 

criteria of the patients in this present study has been as following: all the patients have undergone an 

intertrochanteric osteotomy for femoral neck non-union using a dynamic hip screw whatever the age, the type of the 

fracture and the initial treatment. 

 

Methods:- 
The follow up data includes epidemiologic, clinical and radiographic elements. The patient is installed in dorsal 

decubitus position on an orthopedic table under image intensification.  We used a subtrochanteric Lateral approach 

(8 in 10 cm). The proposed biomechanical solution was to redirect these forces into compression forces via an 

angulation osteotomy (60 degree relative to the perpendicular) and fixation with a dynamic hip screw [Fig 1,(a)].The 

first step is the insertion of cervical screw under image intensification, and then we realize a transverse 

intertrochanteric osteotomy perpendicular to the cervical screw, approximately 1 to 2 cm under the introduction 

point of the cervical screw, and that without excision of lateral wedge [Fig1,(b)]. The compression screw increase’s 

the compressive forces around the non-union site, the introduction of the external corner into the medullary canal, by 

making a slight abduction of the femur, allows a good contact at the focus of the osteotomy and therefore a better 

consolidation [Fig 1,(c)]. The valgus angle of the osteotomy is between 25° and 40°with an average of 29°. Finally 

fixation of the plate (4 to 5 holes) allowing a stable mounting. 

 

Results:- 
Epidemiological data: 

The average age of the patients of the intertrochanteric osteotomy was 46 years (range 37 - 60 years), the male to 

female ratio was 12,6. The initial fracture is caused by a fall for 6 cases and the right side was reached at 5 cases 

(55,6%). The initial treatment of femoral neck fracture was surgical (screwing) for only 3 cases, the rest of our 

patients did not have any preliminary treatment. 

 
Clinical data: 

The oldest fracture of our series goes back to 14 months, whereas the most recent goes to 4 months with an average 

of 8 month. All the patients had consulted for pain of their hips (100%), 33% of them presente a partial fonctionnal 

disability and 44% had a shortening leg. 

 
Radiographical data: 

The resorption of the femoral neck was minimal with conservation of the neck length among 7 patients (77%). The 

non-union is generally transcervical in 56% of our cases. The tight character of the non-union is prevailling of our 

series whatever his location. We did not observed any evident radiological sign of necrosis femoral head. 

 
Therapeutic result: 

The patients were followed for an average period of 4 years (range 3-6 years). The consolidation was obtained in all 

the patients of our series (100%). The valgus angle of the osteotomy was between 25°and 40° with an average of 

29°. The results obtained were satisfying: excellent (at 89% cases) according to the Merle d’Aubigné score.Some 

results of our osteotomy are presented in the figures[2, 3 and 4]. 

 

Discussion:- 
The frequency of the non-union femoral neck in the literature is reported to be between 10% and 30% [1,5,6,7]. The 

male ascendancy would be due probably to the male predisposition in the accidents and violents falls.The non- 

union femoral neck fracture of an active patient less than 65 years is generally treated by a preserving treatment, one 

of which, the valgus osteotomy with the purpose of protecting the femoral head [7,8,9].The right predominance will 

probably due to hasard and this without any justification in litteratury studdies. The fastly taking care of the initial 

fracture has a great interest as it let avoide the occurrence of non-union and also femoral head necrosis. In fact, the 
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deadline in the initial taking care is a promoting factor for the non-union and the necrosis femoral head [7,10]. In our 

context, the lack or the faillure of the treatment comes as the head list of the promoting factors of non-union, and we 

find in most of the series that more than 90% of cases were treated initialy by a percutaneous screw as the series of 

Hartford [2] or by screwing and DHS as the series of Byung-Woomin[11]. The diagnosis of the non-union can be 

confirmed just after the deadline of the femoral neck fracture estimed by 4 at 5 months. The head femoral necrosis is 

the most reported complication in most of the series. Others complications of the valgus osteotomy were reported in 

the literatury as the migration of the implant, the infection or secondary non-union (Retroverted position of the 

femoral head ). Pawels [4] was the first one to describe the concept using the valgus osteotomy to convert the shear 

forces to compressive forces at the non-union site, then several authors reported very well results for this technique 

[2,9,12,13,14,15,16]. Our series is only the 3rd in orthopaedic literature using valgus intertrochanteric osteotomy 

and fixation with a dynamic hip screw. Our results has similar as the others series reported by Harford [2] and 

Andrew [3] with a consolidation of all cases. The advantages of our technique are first the insertion of cervical 

screw and the use of the side plate that allow the manipulation of the proximal femoral fragment and increase the 

control of the rotation of the side plate during insertion. The drilling path of the cervical screw can be considered as 

an autograft bone of the fracture site. The compression screw increase’s the compressive forces around the non- 

union site [2,3]. And finally, the introduction of the external corner intramedullary allows a good contact at the focus 

of the osteotomy and therefore a better consolidation. The disadvantages of our technique are: the use of the cervical 

screw that increases the volume of the extracted bone during drilling wich can be a nonconsolidation factor, but this 

situation was found in none of our patients. The reduction of the cervical lever arm imposed by the  valgus 

osteotomy engage some mechanical constraints that leads to a late osteoarthritis of the hip. 

 

Conclusion:- 
Our technique of osteotomy using the dynamic hip screw, which is different than the one described by Pawels is a 

conservative technique that is taking part of the therapeutic arsenal of the femoral neck non-union. It holds many 

advantages compared to the other techniques of osteotomy, and these results were very satisfying. 
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What is already known on this topic : 

1. The valgus intertrochanteric osteotomy is a conservatory technic belonging to the arsenal therapeutic of femoral 

neck non-union. 
2. The concept of valgus osteotomy was defined initially by Pauwels. 

3. Several techniques of femoral valgus osteotomy were described for the treatment of these non-union, our 

technique using the “dynamic hip screw” is an original therapeutic method which gives good performances. 

 
What this study adds: 

1. The advantages of our technique are first the insertion of cervical screw and the use of the side plate that allow 

the manipulation of the proximal femoral fragment and increase the control of the rotation of the side plate 

during insertion. 

2. Also the drilling path of the cervical screw can be considered as an autograft bone of the fracture site. The 

compression screw increase’s the compressive forces around the non-union site 

3. And finally, the introduction of the external corner intramedullary allows a good contact at the focus of the 

osteotomy and therefore a better consolidation 
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Figure A: Diagram showing stages of valgus osteotomy using DHS. (a): Closed reduction; (b): Insertion of cervical 

screw and excision of lateral wedge; (c): Final correction after plate fixation. 

 

 

 

Figure B  

(a): AP radiograph of left hip of a 58 y male shows neglected non union of femoral neck after fracture   

(b): Postoperative AP radiograph after valgisation osteotomy at 25° using DHS 
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Figure C 

(a): AP radiograph of left hip in a 60y male shows non-union of femoral neck after 6 months of femoral neck fracture 

 G II P II following domestic fall treated by internal fixation with 2 parallel screws (b): Postoperative AP radiograph 

after valgisation osteotomy at 25° using DHS (c): AP radiograph and lateral radiograph (d) of the same patient at 8 

month followup showing consolidation  

 

 

 
 

Figure D: (a) AP radiograph of right hip of a 37 y male shows neglected non union of femoral neck after fracture 

following a motor vehicle accident, (b) radiograph consolidation after 9 months of valgus osteotomy using DHS. 

 


