
Our Experience with Modified Lateral Approach for Total 
Hip Replacement - A Midterm Study

Introduction
Total hip replacement is a successful 
operation for many conditions affecting 
the hip joints. The approach used for 
hip replacement is one of the 
contributing factors for the successful 
outcome of these surgeries. Numerous 
approaches have been described in the 
literature for hip replacement surgeries. 
However, the most frequently used and 
studied are the transtrochanteric 
approach [1, 2], anterolateral approach 
[3], direct lateral approach [4], 

posterolateral approach [5], and 
posterior approach. Most commonly 
used all over the world is the posterior 
approach. Each of the approaches has 
got its own advantages and 
disadvantages. Rates of dislocation are 
high in posterior approaches; similarly, 
incidence of nonunion of osteotomy site 
is high in transtrochanteric approach. To 
avoid these complications, surgeons 
started using lateral and modified lateral 
approaches. However, the chances of 
injury to superior gluteal nerve leading 
to loss of abductor function and 
lurching are a very common 
disadvantage of these lateral approaches. 
Long-term functional outcome of any 
approach is needed to decide about the 
longevity of surgeries such as joint 
surgeries. Visually analog patient scales 

are increasingly used by the surgeons 
and analysts for assessing functional 
improvements after surgery. Functional 
assessment of any surgery using any 
approach is needed for research works, 
to make changes in the implant designs 
and type of joint replacements that will 
be performed in future. Modified lateral 
approaches have been used off late by 
many surgeons to avoid the 
complications of other existing 
approaches. We have used a modified 
omega lateral approach [6] in all our 
cases. Our aim was to evaluate the 
midterm functional outcome of 
modified omega lateral approach, its 
results, and complication. In addition, 
we also assessed the hip abductor 
mechanism using clinical and 
electrophysiological studies.

Background: Numerous approaches have been described in the literature for total hip replacement surgeries. Each of the 
approach has got its own merits and demerits. Modified lateral approach gives the best visualization and orientation of both 
acetabular cup and femur; furthermore, rates of dislocation are very less. However, damage to abductor mechanism is a major 
disadvantage. We have evaluated the clinical and functional outcomes of modified lateral approach in this midterm study.
Materials and Methods: The study was conducted in a tertiary institute in a prospective and retrospective manner. The study 
period was from January 2007 to December 2012 for 6 years. The study sample was 119 patients who underwent total hip 
replacements for different indications. 7 patients were lost to follow up for reasons unknown, so a total of 112 patients were 
included in the study who were in regular follow-up. All the patients were evaluated for clinical and functional outcomes using 
modified Harris hip score, and abductor mechanism was evaluated by electrophysiological studies and Trendelenburg test.
Results: Functional outcome was evaluated using modified Harris hip score. We had excellent results in 44 (39.2%) hips, good 
in 62 (55.5%) hips, and fair in 6 (5.5%) hips. There were no cases with poor outcomes. 92 patients (82.2%) had negative 
modified Trendelenburg test, whereas 20 patients (17.8%) had positive modified Trendelenburg test. Electrophysiological 
studies were done in 58 patients, which showed that there were no injuries to superior gluteal nerve in any of our cases.
Conclusion: Modified direct lateral approach is a wonderful approach for the total hip replacement surgeries. It gives better 
visualization and orientation of the components with lesser incidence of dislocations and good abductor strength is retained 
provided careful dissection is done taking care not to injure superior gluteal nerve.
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Materials and Methods
The study was conducted in a tertiary 
institute in a prospective and 
retrospective manner. The study period 
was from January 2007 to December 
2012 for 6 years. The study sample was 
119 patients who underwent total hip 
replacements for different indications. 7 
patients were lost to follow up for 
reasons unknown, so a total of 112 
patients were included in the study who 
were under regular follow-up. All the 
patients were evaluated for clinical and 
functional outcomes. Patients who 
underwent primary total hip 
replacements through modified omega 
lateral approach were only considered 
for the study. The minimum follow-up 
period was 5 years and maximum was 9 
years and 8 months with average follow-
up period being 7 years and 2 months 
All surgeries were performed by the 
same surgical team.
119 patients who met with the inclusion 
criteria were included in the study. All of 
them underwent either cemented or 
uncemented total hip replacement using 
modified omega lateral approach. Seven 
patients were lost to follow-up, a total of 
112 patients were there for regular 
follow–up, patients in the prospective 
group were followed up on a regular 
basis, regular follow-up X-rays were 
taken, the clinical and functional 
evaluation was done, and patient data 
were entered in the case sheets.
For patients in retrospective group, data 
were collected from previous operative 
records, thereafter patients were called 
for follow-up, and regular follow-up X-
ray films and functional evaluation were 
done. In prospective cases, pre-
operative scoring and assessment were 
recorded in the hospital case sheets. In 
retrospective cases, it was obtained from 

the hospital case sheet and records.
Modified Harris hip score [7] was 
used to evaluate the functional 
outcome in all the patients. 
Examination of the spine and both 
hips was performed. Abductor muscle 
power was assessed by Trendelenburg 
test [8] whenever it was possible.

Operative technique
Patient was positioned in a complete 
lateral decubitus position. An incision 
made over the center of the greater 
trochanter, extending proximally around 
5 cm and distally around 10 cm. The 
subcutaneous layers were dissected in 
the same plane. Bursa lying over 
trochanteric area was excised to clearly 
visualize the muscle fibers of gluteus 
medius and vastus lateralis. Gluteus 
medius was split in its anterior one-third 
and posterior two-thirds using finger 
dissection. Split is done in the direction 
of muscle fibers orientation, i.e., at 
around 45° to skin incision plane (Fig. 
1). Make it a point not to go more than 
3–4 cm proximally to avoid causing 
injury to the branch of superior gluteal 
nerve. Then, gluteus-vastus conjoint 
tendon was split in an “omega” pattern 
(Fig. 2) and continued distally by 
splitting the fibers of vastus lateralis. 
An areolar tissue lying underneath the 
conjoint tendon is dissected out to 
expose the capsule. The limb is 
externally rotated to visualize the 
capsule completely, and then, it is 
incised in a T-shaped manner. This is 
followed by dislocation by flexion, 
adduction, and external rotation of the 
limb, and femoral neck was resected, 
followed by preparation of acetabular 
side and implantation of the cup. 
Then, femoral canal was prepared, 
stem implanted, head as per the size, 
and then reduced. Capsule was closed 

carefully, and then, conjoint tendon was 
sutured in a continuous fashion using 
thick No.2 Vicryl. Rest of the wound 
was closed in layers over a suction drain 
(Fig. 3).
Mobilization was started once the 
patients’ pain subsided; sutures were 
removed on the 12th postoperative day. 
Strengthening and hip abduction 
exercises were taught to the patient. 
Deep breathing, quadriceps exercises, 
calf squeezing exercises, and deep vein 
thrombosis prophylaxis were started. 
Patients were trained with crutch 
walking, and full weight bearing was 
allowed as tolerated by the patients. 
Patients were followed up at 6 weeks, 10 
weeks, 14 weeks, and 26 weeks regularly 
and then at every 6 months. Crutches 
were discarded at the end of 3 months. 
Clinical examination was done and 
assessed for tenderness, movements, 
and any discrepancy in the limb length, 
and Trendelenburg test was done and 
recorded at each follow-up. Modified 
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Trendelenburg test Number of patients (%)

Negative 92 (82.2)

Positive 20 (17.8)

Test Number of patients Positive Percentage

Trendelenburg test 112 10/ 112 17.8

Electromyography 58 (volunteers) 0/58 0

Results Number of hips (%)

Excellent 44 (29.2)

Good 62 (55.5)

Fair 6 (5.5)

Poor 0 (0)

Complications Numbers (%)

Heterotrophic ossification 6 (5.4)

Loosening 2 (1.8)

Limb length discrepancy -

Superficial infections 4 9 (3.6)

Deep infection -

Thromboembolism -

Nerve injury 2 (1.8)

Dislocation -

Vascular injury -

Subsidence 2 (1.8)

Periprosthetic fracture 2 (1.8)

Table 1: Trendelenburg test results Table 2: Results of Trendelenburg test and electromyography
Table 3: Results of functional outcome using modified Harris hip score

Table 4: Incidence of complications in our series
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Harris hip scoring system was used for 
evaluating the functional outcome.
Electrophysiological studies including 
electromyography of gluteus medius 
were done in those patients who had 
volunteered for the study. Alignment of 
femoral and acetabular components was 
assessed during each follow-up by 
taking X-rays. X-rays were also assessed 
for loosening (based on Gruen zones), 
osteolysis, subsidence, and heterotopic 
ossification (based on Brooker’s 
grading).

Method of evaluation
Modified Harris hip score and 
Trendelenburg test were used to 
evaluate the clinical and functional 
outcome in all patients. 
Electrophysiological studies of gluteus 
medius were carried out in those 
patients who volunteered to participate 
in the study to assess the abductor 
powers. Electrophysiological studies 
were done by a neurologist during the 
recent follow-up. Unipolar electrode 
needles were inserted in the gluteus 
medius (Fig. 4). The affected side was 
examined in both relaxation and 
voluntary contraction to obtain a 

normal electromyography pattern. Rest 
and insertional activity was assessed 
first, followed by observations of the 
recruitment pattern and the motor unit 
action potential (MUAP). Acute or 
ongoing denervation was diagnosed if 
there was an increased insertional 
activity (>300 m/s), evidence of 
positive sharp waves, fibrillation 
potentials, complex repetitive 
discharges, or other abnormal rest or 
insertional potentials [9, 10]. Ongoing 
denervation or reinnervation was 
determined by the morphology and 
amplitude, duration, and firing pattern 
of the MUAP (Fig. 5a and b).

Results and Analysis
A total of 119 patients were included in 
the study, of which 7 patients were lost 
to follow up. Remaining 112 patients 
were evaluated until the final follow-up. 
Sixty-two (55.4%) patients were 
females and remaining 50 (44.6%) were 
males. The average age of the patients 
was 55.5 years with a range from 40 
years to 79 years. 20 patients belonged 
to the age group of 41–50 years 
(17.9%), and 20 patients belonged to 
the age range of 51–60 (17.9%) years. 

46 (41%) patients belonged to 61–70 
years’ age group and remaining 26 
patients (23.2%) were of above 70 years 
category. The minimum follow-up 
period was 5 years and maximum was 9 
years and 8 months with average follow-
up period being 7 years and 2 months.
In our series, the foremost indication for 
total hip replacement was fracture neck 
of femur with a total of 74 (66.1%) 
fracture necks contributing for the 
series. Rest of the indications for total 
hip replacements were 20 (17.9%) cases 
of secondary osteoarthritis, 10 (9%) 
cases of non-union fracture neck of 
femur, and 8 (7%) cases of avascular 
necrosis of stages above 2.
When modified Trendelenburg test was 
performed in our case series, 92 patients 
(82.2%) had a negative test, while 20 
patients (17.8%) had positive 
Trendelenburg test. 14 patients of 
secondary osteoarthritis had positive 
Trendelenburg test of the 20 positive 
cases (Table 1).
58 patients volunteered for the 
electrophysiological studies in our case 
series of 112 patients. 
Electromyography was performed on 
gluteus medius. None of our patients 
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Figure 1: Splitting of gluteus medius.

Figure 4: Electromyography. Figure 5: (a and b) Electromyography result.

Figure 2: Omega incision of conjoint tendon. Figure 3: Suturing of abductors.
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had denervation injuries (Table 2).
We used modified Harris hip score for 
the functional evaluation of the patients. 
After final evaluation, our distribution 
of cases was as follows: Excellent 
outcome was observed in 44 (39.3%) 
cases, good in 62 (55.3%), and fair in 6 
(5.4%) patients. There was no poor 
outcome in our series of cases (Table 3).
Eighty-four (75%) patients underwent 
cemented total hip replacement, 27 
(23.7%) had uncemented replacement, 
and one (1.3%) had hybrid total hip 
replacements. We used implants of five 
different companies: 42 were Zimmer, 
40 were DePuy, 24 were Smith and 
Nephew, 4 were Stryker, and 2 were of 
Biomet Company.
Heterotrophic ossification is one of the 
commonly seen complications 
following total hip replacements. In our 
series, 6 of 112 (5.4%) patients had 
heterotrophic ossification. Of these six 
cases, 4 were Brooker [11] Grade 1 and 
another 2 were Brooker Grade 2 
without restricting the hip joint 
movements.
Four (3.6%) of our patients had 
developed superficial wound infection. 
In all cases, infection subsided with 
antibiotics and regular wound dressings. 
There were no cases of deep infection in 
our series.
Two of our patients (1.8%) developed 
post-operative foot drop. 
Electrophysiological studies in these 
cases showed injury to sciatic nerve, 
more of peroneal nerve component 
involvement. Studies showed significant 
axonal loss and signs of recovery were 
noted in both these cases during the 
follow-up.
Revision of femoral stem was 
performed in 2 of our cases (1.8%) due 
to subsidence of the femoral stem. One 
patient had a history of slip and fall at 
home. Two (1.8%) patients sustained 
Vancouver Type C periprosthetic 
fracture following fall and were 
managed with open reduction and 

internal fixation with locking 
compression plate. Two (1.8%) patients 
had asymptomatic aseptic loosening at 
cement-bone interface in Gruen Zone 4 
and 5 of femoral component (Table 4).

Discussion
Total hip replacement is one of the 
rewarding surgeries ever developed. 
Since the time of invention, total hip 
replacement has undergone a lot of 
evolution, especially in the implant 
designs and changes in the surgical 
techniques and in the approaches 
preferred by the surgeons. Numerous 
approaches have been described in the 
literature for hip joint replacement, but 
each one of them has got its own 
advantages and disadvantages [12]. The 
direct lateral approach is one of the 
preferred approaches by many surgeons 
worldwide. Many modifications have 
been developed for direct lateral 
approach, and the studies on these 
approaches in the literature have been 
encouraging and these approaches give 
a stable hip with very less incidences of 
prosthesis dislocation [4, 13, 14]. In our 
study, we have analyzed the functional 
outcome of total hip replacements 
performed using modified omega lateral 
approach. We have also assessed the 
effect of this approach on abductor 
mechanism of hip using 
electrophysiological studies.
Harkess and Crockarell [15] and 
Charnley [16] in their study reported 
that total hip replacement has primarily 
been described for patients in older age 
group of 60 and above. In our series, 
majority (64.2%) of our patients 
belonged to the age group of above 60 
years, with the age ranging from 40 to 
79 years and mean age of 55.5 years. 
Majority of 62 were females (55.4%) 
and 50 (44.6%) were male patients.
Modified Harris hip score is the most 
commonly used scoring system for the 
evaluation of functional outcome 
following total hip surgeries. In our 

series too, we used modified Harris hip 
scoring system for functional 
evaluation. Results showed excellent 
outcome in 44 (39.2%) patients, good 
outcome in 62 (55.5%), and fair 
outcome in 6 (5.3%) patients. None of 
our patients had poor outcomes. 
Trendelenburg test is a very important 
examination method in assessing the 
functional outcome and also the 
strength of hip abductor mechanism. 92 
(82.2%) patients in our series had a 
negative Trendelenburg test and 20 
(17.8 %%) had positive Trendelenburg 
test preoperatively. 14 patients with 
positive test had secondary arthritis. Pai 
[17], in their series of 264 patients, 
carried out to analyze the effects of 
lateral approach on hip abductor 
mechanism and clinical examination by 
Trendelenburg test. When the criteria of 
Hardcastle and Nade [8] were applied, a 
positive response was seen in 19% in the 
transtrochanteric group, 15% in the 
Liverpool group, and 18% in the 
Hardinge group.
Baker and Bitounis [18] in their series 
conducted electrophysiological and 
clinical studies on patients who 
underwent total hip replacement by 
lateral, modified lateral, and posterior 
approaches. Studies were conducted 3 
months following surgery. The 
Trendelenburg test was positive in eight 
cases of direct lateral approach but in 
only one of each of modified lateral and 
posterior approaches. Denervation 
occurred in only 5 of the 28 hips with 
abductor weakness without significant 
statistical difference between the 
groups. In our series, of 112 patients, 58 
patients who underwent EMG study on 
Gluteus medius, denervation was not 
observed in any of our patients (Table 
4).
Dudda et al. [19] reported in their study 
that posterior approach has got 6 times 
higher rates of prosthetic dislocation 
when compared with lateral approaches. 
There was no incidence of prosthetic 
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dislocation in our case series. This may 
be because of the use of modified lateral 
approach and better placement of 
prosthesis due to better visualization 
and orientation given by the lateral 
approach.
The modified direct lateral approach as 
described in this study retained gluteus 
medius without disturbing the muscle 
fibers and branches of superior gluteal 
nerve was not injured by taking 
precautions of avoiding dissection 3–4 
cm beyond the tip of greater trochanter. 
This approach gives easy access to hip 
joint and provides good visualization 
and orientation of both acetabular and 
proximal femoral areas. This helps in 
better placement of prosthesis and 
thereby reduces the rates of post-
operative dislocations. The reported 

incidence of hip abductor strengths on 
operated and normal side is similar in 
the studies in the literature [20, 21]. In 
this modified approach, the posterior 
capsule is left intact and the anterior 
capsule is repaired, thereby providing a 
soft tissue envelope around the joint. 
This may give additional stability 
against dislocation.
Limitations of our study were that not 
all the patients underwent 
electrophysiological studies of hip 
abductors. Electrophysiological studies 
could be performed in only 58 patients 
who volunteered for the study.

Conclusion
Modified lateral approach provides easy 
access to hip joint; it gives better 
visualization and orientation of the hip 

joint. This helps in better placement of 
the prosthesis, thereby reducing the 
rates of post-operative dislocation. If 
careful dissection is done and by 
limiting the proximal dissection only up 
to 3–4 cm from tip of greater trochanter, 
injuries to superior gluteal nerve can be 
reduced and denervation of hip 
abductors is prevented. Post-operative 
limp is not a major problem. Due to the 
preservation of posterior capsule and 
suturing of the anterior capsule and 
conjoint tendon, good soft tissue cover 
is provided anteriorly, and post-
operative dislocation is highly unlikely. 
However, long-term functional outcome 
results are awaited to come to a 
conclusion of the superiority of this 
approach over other approaches.
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