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ABSTRACT
Available Online: 30th June 2020

Background: Non-union and avascular necrosis of the femoral head is the main complications of
fractures of the femoral neck. Valgization osteotomy is a therapeutic option that is considered to be
effective for treating consolidation failure of transtrochanteric fractures. Hence; the present study was
undertaken for assessing efficacy of Subtrochanteric Valgus Osteotomy of Non-United Fracture Neck
Femur by Dynamic Hip Screw.
Methods: A total of 20 patients with non-united fracture of femur neck were enrolled. Complete
demographic details of all the patients were obtained. All the patients underwent Subtrochanteric
Valgus Osteotomy under the hands of skilled and experienced orthopaedic surgeons. Pre-operative
assessment of all the patients was done (both clinical and radiographic). Post-operative follow-up
was done and outcome was evaluated by using Harris hip screw and change in neck shaft angle. All
the results were recorded in Microsoft excel sheet and were analysed by SPSS software.
Results: Mean duration of surgery was found to be 69.2 minutes. Mean blood loss was found to be
380.5 ml. Mean time for fracture union was found to be 11.2 weeks. Mean preoperative neck shaft
angle was 102.1° and it improved significantly after treatment reaching a postoperative value of
137.9°. Mean preoperative Harris hip score was 42.8 and it improved significantly after treatment
reaching a postoperative value of 88.4.
Conclusions: Subtrochanteric Valgus Osteotomy by Dynamic Hip Screw for non-United Fracture
Neck Femur provides adequate results with excellent prognosis. However; further studies were
recommended.
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INTRODUCTION_____________________
Non-union and avascular necrosis of the femoral head is the
main complications of fractures of the femoral neck. The high
rate of occurrence of such complications is due to a
combination of unfavourable biomechanical and vascular
conditions caused by the fracture itself. Several non-union
treatments were described and include arthroplasties,
osteotomies with or without bone graft, and different
techniques of vascularised bone grafting.1,2
Femoral neck fractures have been described in the past as
"the unsolved fracture". Despite improved operative
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techniques, surgical technologies, hardware material and
theoretical understanding, osteonecrosis and non-union
continue to be the main complications of fracture of the
femoral neck.3, 4
The concept of valgus osteotomy was refined by Pauwels in
1927, according to his findings showing that non-union neck
of femur (NOF) 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
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into compression forces via an angulation osteotomy and
fixation with a blade plate device.5, 6
Valgization osteotomy is a therapeutic option that is
considered to be effective for treating consolidation failure of
transtrochanteric fractures. This technique reestablishes the
biomechanical axis of the limb and the abductor lever arm,
with redirection of the force vector and consequent
consolidation of the fracture and the osteotomy.7 Hence; the
present study was undertaken for assessing efficacy of
Subtrochanteric Valgus Osteotomy of Non-United Fracture
Neck Femur by Dynamic Hip Screw.

METHODS__________________________
The present study was undertaken in department of
orthopaedics for assessing efficacy of Subtrochanteric
Valgus Osteotomy of Non-United Fracture Neck Femur by
Dynamic Hip Screw. Ethical approval was obtained from
institutional ethical committee and written consent was
obtained from all the patients after explaining in detail the
entire research protocol. A total of 20 patients with nonunited fracture of femur neck were enrolled. Exclusion
Criteria
•
Diabetic patients,
•
Hypertensive patients,
•
Patients with presence of any other metabolic
disorder,
•
Patients less than 20 years of age
Complete demographic details of all the patients were
obtained. All the patients underwent Subtrochanteric Valgus
Osteotomy under the hands of skilled and experienced
orthopaedic surgeons. Pre-operative assessment of all the
patients was done (both clinical and radiographic). Postoperative follow-up was done and outcome was evaluated by
using Harris hip screw and change in neck shaft angle. All
the results were recorded in Microsoft excel sheet and were
analysed by SPSS software. Chi- square test was used for
evaluation of level of significance.
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Table 2: Gender-wise distribution of patients
Gender

n

%

Males

7

35

Females

13

65

Total

20

100

Graph 1: Mean duration of surgery
Duration of surgery (minutes)
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Table 3: Outcome parameters
Parameter

Mean

SD

Blood loss (ml)

380.5

110.7

Time for fracture union (weeks)

11.2

2.3

Table 4: Change in neck shaft angle
Neck shaft angle

Mean

SD

p- value

Preoperative (°)

102.1

3.4

Postoperative (°)

137.9

4.1

0.00
(Significant)

Harris hip screw

Mean

SD

p- value

RESULTS___________________________

Preoperative

42.8

5.9

In the present study, a total of 20 patients with non-united
fracture of neck femur were enrolled. Mean age of the
patients was found to be 55.7 years. Majority of the patients
belonged to the age group of more than 50 years. 65 percent
of the patients were females while the remaining were males.
Mean duration of surgery was found to be 69.2 minutes.
Mean blood loss was found to be 380.5 ml. Mean time for
fracture union was found to be 11.2 weeks. Mean
preoperative neck shaft angle was 102.1° and it improved
significantly after treatment reaching a postoperative value of
137.9°. Mean preoperative Harris hip score was 42.8 and it
improved significantly after treatment reaching a
postoperative value of 88.4.

Postoperative

88.4

6.7

0.00
(Significant)

Table 5: Harris hip score

Table 5: Harris hip score

Table 1: Age-wise distribution of patients
Age group (years)

n

%

Less than 30

3

15

31 to 40

4

20

41 to 50

4

20

More than 50

9

45

Total

20

100
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Figure 1: A. Placement of Richard Dynamic Hip Screw Over Guide
Wire B. Osteotomy Just Above Lesser Trochanter, Precalculated
Wedge Resected C. Osteotomy Fixed With 120 Degree Double Angle
Barrel Plate.
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DISCUSSION________________________
Nonunion and avascular necrosis of the femoral head or a
combination of both is the main complication following
fractures of the femoral neck. In spite of improved operative
techniques, nonunion is still reported in 10-20% of cases.
The reason is a combination of unfavorable biomechanical
and vascular conditions caused by the fracture itself, ignoring
general contraindications, poor reduction and inadequate
internal fixation. Usually there is shortening in the fracture,
which limits the indication for simple refixation, the least
radical operation. Nowadays in cases of nonunions of the
femoral neck, the surgeon is tempted to perform prosthetic
replacement of the hip; more so if there is also evidence of
avascular necrosis of the head of femur. This provides rapid
pain relief and allows early mobilization. However, long-term
results of hip arthroplasties, especially in younger people and
in the presence of osteopenia, are not always as expected;
and a less radical approach is worth considering.6-9 Hence;
the present study was undertaken for assessing efficacy of
Subtrochanteric Valgus Osteotomy of Non-United Fracture
Neck Femur by Dynamic Hip Screw.
In the present study, a total of 20 patients with non-united
fracture of neck femur were enrolled. Mean age of the
patients was found to be 55.7 years. Mean duration of
surgery was found to be 69.2 minutes. Ghosh B et al treated
35 patients with non-united fracture neck femur by valgus
osteotomy and fixation with dynamic hip screw over a period
of 4 years. Union was achieved in 30 patients (86%) after an
average period of 20 weeks. Among them avascular necrosis
of femoral head was seen in 4 patients. Average limb length
shortening in the affected limb after union was 1 cm. Valgus
intertrochanteric osteotomy and fixation by dynamic hip
screw is an effective, cheap and relatively easy method for
treatment of non-united fracture neck femur in young
patients.9
In the present study, mean blood loss was found to be 380.5
ml. Mean time for fracture union was found to be 11.2 weeks.
Mean preoperative neck shaft angle was 102.1° and it
improved significantly after treatment reaching a
postoperative value of 137.9°. Schwartsmann CR et al
evaluated the performance of valgus osteotomy in femoral
neck non-union. Twenty-two men and 20 women were
reviewed. The youngest patient was 18 years old and the
oldest 65 years old, with a mean age of 42.4 years (±11.2).
The minimum follow-up was 2 years, with a mean of 10.2
years. The average time elapsed between initial fracture and
osteotomy was 6.5 months. Twelve cases were neglected
femoral neck fractures. Nineteen patients were classified as
Garden III, and 23 patients as Garden IV. After valgus
osteotomy, non-union healing was observed in 38 patients
(38/42; 90.4%). Healing of thirty-seven cases of
pseudarthrosis were obtained after the first-attempt
osteotomy, and one case required two operations for healing.
The osteotomy failed in four cases. Considering the healed
osteotomies, good to excellent functional results were
achieved in 80.9% (34/42) of the patients. Total hip
replacement was subsequently performed in 14.2% (6/42) of
the patients for unfavourable outcomes (two for cutting out,
two for osteonecrosis, and two for osteoarthritis).
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Valgus osteotomy had a high success rate in archiving
healing in femoral neck non-union with good functional
results.10
In the present study, mean preoperative Harris hip score was
42.8 and it improved significantly after treatment reaching a
postoperative value of 88.4. Abdelazeem H et al described
the technique and clinical results following the utilization of
biomechanical and biological means for adequate fracture
healing in management of non-union of the neck of femur
while preventing distortion of normal hip biomechanics.
Twenty-two patients with non-united fractures of femoral
neck in adults were treated with what was termed the 'triple
attack' procedure. This constituted iliac autogenous bone
grafting, valgus subtrochanteric osteotomy together with
static fixation across the non-union fracture site of the neck
to avoid delayed femoral neck shortening. The mean time
interval between the last operation and the current procedure
was 4.6 months. Average operative time was 58.6 minutes.
Patients were followed up for an average of 43.6 months.
Complete union was achieved in all cases at an average of
4.3 months. Significant improvement of all radiological
parameters was noticed together with the Harris hip score
from an average of 21.2 pre-operatively to 89.6 at the last
follow-up. The study provided encouraging clinical and
functional results to suggest that this newly described
procedure ('triple attack') might be a valuable option in the
management of non-united femoral neck fractures.11

CONCLUSION_______________________
From the above results, the authors conclude that
Subtrochanteric Valgus Osteotomy by Dynamic Hip Screw
for non-United Fracture Neck Femur provides adequate
results with excellent prognosis. However; further studies
were recommended.
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