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Research Paper: Valgus Osteotomy Outcome for 
Treating Femoral Neck Nonunion in Young and 
Active Patients

Background: Femoral neck fracture nonunion is a frequent and challenging complication, with 
several surgical options. 

Objectives: The present study reported the outcome of valgus osteotomy for treating femoral 
neck nonunion in patients aged <65 years.

Methods: This case series research included young patients who underwent valgus osteotomy 
for treating femoral neck nonunion or device failure of the index surgery. The fixation of the 
osteotomy site was performed using either a dynamic hip screw or a fixed angle blade. The 
union of the neck and osteotomy site (subtrochanteric region) was evaluated by monitoring 
callus formation in the postoperative radiographs. Limb length discrepancy, Pauwels’ angle, and 
the neck-shaft angle were evaluated before the surgery and at the last follow-up. Postoperative 
complications were extracted from the explored patients’ profiles. 

Results: Twenty patients with a Mean±SD age of 27.2±10.8 years were examined in this study . 
The Mean±SD follow-up time of the patients was 6.1±3.9 years. The femoral neck was united in 
18 patients in a Mean±SD period of 5.1±2.3 months. The Mean±SD limb length discrepancy was 
measured as 1.3±0.8 cm before and 0.5±0.7 cm after the  osteotomy. The Mean±SD Pauwels’ 
angle was calculated as 65.5±16.9º before and 32.4±16.2º after the osteotomy. The Mean±SD 
neck-shaft angle was computed to be 121.9±22.8º before and 144.5±17.7º after the osteotomy. 
Revision surgery was performed for 6 (30%) patients. This measure included device removal in 
4 and total hip arthroplasty in 2 patient.

Conclusion: Valgus osteotomy is a safe and efficient technique for managing femoral neck 
nonunion. Therefore , this approach is suggested as a good alternative for total hip arthroplasty, 
particularly in young and active patients .
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1. Introduction

emoral Neck Fracture (FNF) is a prevalent 
condition accounting for approximately 
half of all hip fractures [1-3]. Femoral head 
nonunion following the fracture of the fem-
oral neck is a major and challenging com-

plication. Despite the improvement in surgical techniques, 
the rate of femoral head nonunion remains as high as 
10%-20% [4]. This rate is affected by several predisposing 
conditions, such as ignoring contraindications, poor frac-
ture reduction, and inadequate internal fixation [5]. Once 
occurred, the available surgical options mainly include 
refixation, valgus osteotomy, and prosthetic replacement. 

Usually, the patients are presented with limb length 
discrepancy, which limits the implication of refixation. 
Although Total Hip Arthroplasty (THA) is tempted by 
numerous surgeons, preserving the natural joint, par-
ticularly in young patients is beneficial. Accordingly, 
the valgus osteotomy is a valuable technique in treating 
Femoral Neck Nonunion (FNN) [4]. However, it is also 
associated with some disadvantages. Little bone stock in 
the femoral head allows moving hardware in unstable 
internal fixations; thus, offering too little chance for the 
nonunion to heal. The radiographic signs of Avascular 
Necrosis (AVN) in patients aged >30 years is a contrain-
dication for valgus osteotomy. This is because it potenti-
ates the occurrence of early osteoarthritis [5].

In healthy patients aged ≤65 years, the valgus oste-
otomy is an excellent alternative for THA, as it does 
not limit the patients’ daily living activities. Besides, it 
is associated with a considerably less financial burden 
on the healthcare system. This technique converts shear-
ing forces into compression; accordingly, increasing the 
healing potential of the bone [6]. A union rate of 80%-
90% was reported following the valgus osteotomy of 
FNN in different studies [5, 7, 8]. If valgus osteotomy 
provides a safe and effective treatment for FNN, it could 
be suggested as the method of choice for treating this 
complication. The study aimed to evaluate the therapeu-
tic results of valgus osteotomy concerning treating FNN 
in patients aged ≤65 years.

2. Methods

This retrospective case series study was approved by 
the review board of our institute. The medical profiles 
of patients who underwent surgical treatment for FNN 
at Shafa Orthopedic Hospital, Tehran City, Iran, from 
2005-2019 were reviewed. Patients who were managed 
with valgus osteotomy were evaluated for eligibility to 

include in the study. The inclusion criteria of this study 
were the age of <65 years, minimum follow-up of 2 
years, and no radiologic sign of AVN. Patients with met-
abolic bone disorders, such as osteoporosis, osteomala-
cia, fluorosis, primary hyperparathyroidism, and Paget’s 
disease were excluded from the current study. Patients 
who were lost to follow-up were also excluded from the 
study. Finally, 20 patients were identified as eligible for 
participation in this study.

Valgus osteotomies were performed by two senior hip 
surgeons using a lateral approach with the patient placed 
on an orthopedic table. Applying subvastus approach, 
extracting any existing implant, the appropriate angle for 
inserting the new hardware was achieved by a guide pin. 
Then, osteotomy was performed with an oscillating saw 
in the subtrochanteric area (at the level of lesser trochan-
ter). No bone graft was used. Fixation was performed 
using either a 130º Dynamic Hip Screw (DHS, n=5) or 
a 130º fixed angle blade (n=15). The choice of fixation 
device was based on the surgeon’s preference. 

Ambulation with toe-touch was allowed in the first 6 
weeks. Ambulation with partial weight-bearing was al-
lowed after 6 weeks. Full weight-bearing was encour-
aged 12 weeks after the surgery. The first follow-up visit 
was conducted 2 weeks after the surgery. The remaining 
follow-ups were performed one, 2, and, 4 months after 
the surgery, as well as every 6 months afterward. The 
union of the femoral neck was evaluated by the due sur-
geon; the same was defined as per observing callus in the 
follow-up radiographs within 6 months after the primary 
surgery. In some cases (n=6), the valgus osteotomy was 
administrated earlier than 6 months due to the primary 
device failure.

The demographic and clinical characteristics of the 
explored patients, including age; gender; follow-up pe-
riod; limb shortening; the time interval from the injury 
to primary surgery and from the index surgery to val-
gus osteotomy, were extracted from the study patients’ 
medical records. Postoperative complications and radio-
logic outcomes were also extracted from the patients’ 
medical records. Radiologic measures included the du-
ration of the union at the femoral neck and osteotomy 
site, femoral neck-shaft angle, and Pauwels’ angle. The 
femoral neck-shaft angle was defined as the angle be-
tween the longitudinal femoral shaft axis and the femoral 
head-neck axis. Pauwels’ angle was defined as the angle 
between the fracture line of the distal fragment and the 
horizontal line. 

F
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SPSS v. 16 was used for analyzing the obtained data. 
The collected descriptive statistics were provided by 
Mean±SD as well as frequency and percentage. A Paired 
Samples t-test or its nonparametric counterpart (Wilcoxon 
signed-rank test) was used for comparing the pretest-post-
test values. Moreover, P<0.05 was considered significant.

3. Results

The characteristic features of the patients are demon-
strated in Table 1. The study population included 15 
(75%) males and 5 (25%) females with a Mean±SD age 
of 27.2±10.8 years (range: 10-46 y). The index treatment 
was surgery in 17 patients and conservative in 3 patients. 
Cannulated screw was used in the majority of the pa-
tients who underwent surgery (12 of 17). The Mean±SD 
follow-up period of the studied patients was 6.1±3.9 
years (range: 2-9 y).

The Mean±SD time interval from injury to index 
surgery was equal to 2.8±1.7 days (range: 1-7 d). The 
Mean±SD time interval from the index surgery to the 
valgus osteotomy was measured as 21±29.1 months 
(range: 1-96 m). In 6 patients, the time interval from the 

index surgery to valgus osteotomy was <6 months. In 
these patients, valgus osteotomy was performed owing 
to the device failure.

The Mean±SD limb length discrepancy equaled 1.3±0.8 
cm (range: 0-3 cm) before the surgery and 0.5±0.7 cm 
(range: 0-2 cm) after the surgery (P=0.002). After val-
gus osteotomy, the union of the femoral neck occurred 
in 18 patients. The Mean±SD time interval from valgus 
osteotomy to the union of the femoral neck was 5.1±2.3 
months (range: 3-12 m). The union of osteotomy sites 
was detected in all study patients. The Mean±SD time 
interval for the union of the osteotomy site was 4.8±2.5 
months (range: 2-12 m). The Mean±SD Pauwels’ an-
gle was calculated as 65.5±16.9º before the osteotomy 
and 32.4±16.2º after the osteotomy (P<0.001). The 
Mean±SD femoral neck-shaft angle was computed to 
be 121.9±22.8º before and 144.5±17.7º after the valgus 
osteotomy (P<0.001). Data were presented as Mean±SD 
or N (%). DHS: Dynamic Hip Screw.

The radiologic sign of AVN was identified in 6 patients 
(Figure 1a). Surgical site infection did not occur in any of 
the explored patients. Six patients required revision sur-

Table 1. Characteristic of the patients with femoral neck non-union (n=20)

Variables Mean±SD/No. (%)

Age (y) 27.2±10.8 

Gender
Male

Female

15 (75)

5 (25)

Index treatment

Cannulated screw 

Dynamic Hip Screw (DHS)

Conservative

12 (60)

5 (25)

3 (15)

Follow-up (y) 6.1±3.9 

Time interval from injury to surgery (day) 2.8±1.7 

Preoperative limb-length discrepancy (cm) 1.3±0.8

Postoperative limb-length discrepancy (cm) 0.5±0.7

Time interval from osteotomy to the union of the femoral neck (mon) 5.1±2.3 

Time interval to the union of osteotomy site (mon) 4.8±2.5 

Pauwels’ angle (º) 
Pre-osteotomy

Post-osteotomy

65.5±16.9 

32.4±16.2 

Femoral neck-shaft angle (º)
Pre-osteotomy

Post-osteotomy

121.9±22.8 

144.5±17.7 
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gery. The revision surgery was THA in 2 patients and de-
vice removal in 4 patients. The device removal was main-
ly because of joint irritation by the device (Figure 1b).

4. Discussion

The current study evaluated the safety and efficacy of 
valgus osteotomy in treating FNN. Based on our results, 
the union of the femoral neck was achieved in 18 (90%) 
patients following the valgus osteotomy. Additionally, 
limb length discrepancy, Pauwels’ angle, and neck-shaft 
angle were considerably improved in the study subjects. 
The radiologic sign of AVN was observed in 6 (30%) 
cases. Moreover, 6 (30%) patients required revision sur-
gery, which included total hip replacement in 2 patients 
and device removal in 4.

The outcome of valgus osteotomy in managing FNN 
was reported in several studies. Schwartsmann et al. re-
ported the outcome of valgus osteotomy in 42 patients 
with FNN and a mean age of 42.4 years. Valgus oste-
otomy led to the union of femoral neck in 38 (90.4%) pa-
tients. The average neck-shaft angle increased from 132º 
to 144º. Good to excellent functional outcomes were 
obtained in 34 (80.9%) patients. Moreover, 6 (14.2%) 
patients with unfavorable functional outcomes ended up 
with THA. Before the osteotomy, limb length discrep-
ancy was present in 24 patients. Valgus osteotomy led to 
the equalization in 16 patients [7]. In the current study, 
the success rate of valgus osteotomy was measured as 

90%. The average neck-shaft angle improved from 
121.9º to 144.5º. Furthermore, 2 (10%) required a THA. 

Subash reported the outcomes of valgus osteotomy 
with DHS fixation in treating 15 patients with FNN and 
a mean age of 45.2 years. The mean follow-up period of 
the patients was 3 years. The union of all fractures was 
detected after 6 months. The mean Pauwels’ angle and 
the neck-shaft angle were measured to be 34º and 135.2º, 
respectively. Oxford score was improved from a mean 
preoperative value of 20.4 to a mean postoperative value 
of 37.9. The only observed complications were 2 cases 
of superficial skin infection [9]. The mean final Pauwels’ 
angle and the neck-shaft angles were 32.4 º and 144.5º, 
respectively. That result was comparable with those of 
the study of Subash. 

A large body of literate also reported the outcome of 
valgus osteotomy in treating FNN with a success rate of 
74%-100% [4, 10-19]. Accordingly, the success rate of 
valgus osteotomy seems to be acceptable and consistent 
between different studies. The rate of conversion to THA 
is also comparable between studies; a conversion rate of 
12%-18% was reported in this regard [15, 20]. However, 
the rate of hip replacement is associated with the follow-
up duration. This is because degenerative changes prog-
ress with time and total hip replacement could become 
necessary [7].

Altogether, valgus osteotomy could be regarded as a 
safe and efficient alternative for THA in treating FNN. 

Figure 1. Anteroposterior radiograph (a) and the radiologic sign of AVN (b)
Showing the irritation of the joint by the device two years after valgus osteotomy. The device was removed after one year due 
to the patient’s complaint of feeling uncomfortable in the cold.
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THA provides earlier rapid pain relief and allows early 
mobilization; however, long-term results are not always 
as expected, particularly for young patients who outlive 
their disease. Therefore, valgus osteotomy, as a less radi-
cal approach, is worth considering.

5. Conclusions

Valgus osteotomy is a safe and efficient technique for 
managing FNN. It is associated with a high success rate 
and a small rate of complications. Moreover, the limb 
length discrepancy could be significantly resolved dur-
ing the procedure. Therefore, valgus osteotomy could be 
regarded as an appropriate alternative for THA, particu-
larly for young and active patients. The main limitation 
of the study was its retrospective design, i.e., potentially 
associated with the high risk of information bias. The 
retrospective design also prevented the evaluation of 
functional outcomes in this research.
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