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One stage surgery using subtrochanteric osteotomy versus two stage surgery using
supracondylar femoral derotation osteotomy in treatment of developmental dysplasia of the

hip joint for older children
Ali A. Ahmed Al-Iedan

ABSTRACT

Background: The one stage surgery of open reduction and subtrochantric femoral osteotomy with or without
pelvic osteotomy, has been an accepted method of treatment of congenital hip dislocation in older children.
This approach obtains predictable reduction and results in a low rate of osteonecrosis despite the higher rate of
operative and postoperative morbidity like prolonged anesthesia time, large incisions and more immediate
postoperative complications. Two-stage surgery might, therefore, help in avoiding the above-cited
disadvantages.

Aim of the study: Is to compare the results obtained by using either one-stage surgery by subtrochanteric or two-
stage surgery by supracondylar femoral derotational osteotomies in the management of developmental dysplasia of
the hip joint.

Patients and Methods: This is a randomized controlled trial involving children under the age of 2.5 years with
developmental dysplasia of the hip and attending Basrah General Hospital between December 2010 till August 2012.
Thorough clinical examination and laboratory investigations were done for all the patients and only 30 patients with
39 dislocated hips whom did not require femoral shortening and need >10-15 degrees of acetabular roof index
correction using pelvic osteotomy were included in this study. Each patient was randomly allocated into one of the
two surgical procedures; procedure A was one-stage surgery and procedure B was two-staged surgery. At the end of
the study period, a total of 30 patients under the age of 2.5 years were recruited for this study, 16 patients underwent
procedure A and another 14 underwent procedure B. The patients were followed-up for 12-18 months and evaluated
clinically & radiologicaly depending on McKay and Severin’s clinical and radiological criteria respectively.

Results: Thirty patients with 39 dislocated hips were managed. Patients age ranged from 1.5 to 2.5 years; all of them
were females having no associated skeletal anomaly. The outcome of one-stage surgery showed better clinical
(78.9%) and radiological results (88.8%) in comparison to two-stage surgery which showed 45% clinical and 70%
radiological results, however, the time of technical procedure and other morbidities for example; risk of infection
(20%), preoperative blood transfusion (100%), respiratory distress (13.5%) were relatively greater in one-stage
surgery.

Conclusion: The results of this study showed that one-stage operation resulted in better joint realignment, without
increasing risk of avascular necrosis, and more hip joint physiological and anatomical remodeling affinities, despite
of its prolonged time and more rate of immediate postoperative morbidity. While in the two-staged surgery, the
clinical and radiological outcomes were less successful than those with one-stage operation, though immediate

postoperative morbidities were less.
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INTRODUCTION

evelopmental dysplasia of the hip

(DDH) includes a wide spectrum of

pathology ranging from mild
acetabular  dysplasia, frank dislocation
(luxation), partial dislocation (subluxation),
and instability where the femoral head comes
in and out of the socket, and an array of
radiographic  abnormalities that reflect
inadequate formation of the acetabulum.*?
The primary goa of treatment for
developmental dysplasia of the hip is
concentric reduction of the femoral head. A
dislocated hip that is not reduced perfectly
can lead to femoral head deformities and
acetabular dysplasia with subsequent gait
abnormalities, limitation of some hip
movements, pain, and early osteoarthritic
changes.® Since the early 1990s, the one-
stage surgery of open reduction and
subtrochantric femoral osteotomy with or

without pelvic osteotomy, has been an
accepted method of treatment of congenital
hip dislocation in older children. This
approach obtains predictable reduction and
results in alow rate of osteonecrosis™ despite
the higher rate of post-operative morbidity,
prolonged anesthesia time (3-4 hours), large
incisions and more immediate postoperative
complications.[

Aim of the study: isto compare the results
obtained by using either one- stage surgery by
subtrochanteric or two-stage surgery by
supracondylar femoral derotational
osteotomies in the management of
developmental dysplasia of the hip joint.

PATIENTS AND METHODS

This is a randomized controlled tria involving
children under the age of 2.5 years old with
developmental dysplasia of the hip and were
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attending Basrah General Hospital in the period
from December 2010 to August 2012. Prior to
surgery, thorough clinical examination and
important laboratory investigations were done.
The patients were selected so they didn’t require
femoral shortening to avoid bias since this step
can be done only in subtrochanteric osteotomy.
All patients need > 10-15 degrees of acetabular
roof index correction using Dega pelvic
osteotomy.!¥) One blood unit was prepared for
each patient, then each patient was randomly
allocated into one of the two surgical procedures
A or B.

Procedure A
Patients underwent one-stage operation of
open reduction through  Somerville

approach,”  T-shaped incision of the
capsule, obstacles were removed, open
reduction of the femoral head, and suturing
of the capsule. All patients had Dega pelvic
osteotomy'™ and iliac crest autograft was
used without fixation by K-wire. Through
lateral incision, femoral derotational
osteotomy was done by cutting the femur in
subtrochanteric region and fixing by plate
and screws. The wound closed without
drain. Both incisions were closed using 3
zero Vicryl (Polyglycolic Acid) absorbable
suture by subcuticular suturing method,
followed by bilateral spica casting with hip
flexion and abduction 30 degrees without
interna rotation for 3 months.

Procedure B
Patients were treated by two-staged
operations:
*First stage surgery: including; open

reduction of the femora head and Dega
pelvic osteotomy {similar to procedure A}
and cast spica in 30 degrees flexion
abduction hip with 30-45 degrees of
internal rotation position was applied for 6
weeks. The wound closed without drain.

*Second stage surgery; after 6 weeks a
femord supracondylar derotational
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osteotomy is performed through lateral
distal femoral approach without any metal
fixation and cast spicais applied for another
6 weeks. No drains, nether blood
transfusion nor intravenous fluid was
needed in the second stage of operation. At
the end of the study period, a total of 30
patients under the age of 2.5 years were
recruited for this study, 16 patients (19
hips) underwent procedure A and another
14 patients (20 hips) underwent procedure
B.
Follow up
In the first postoperative day, Xx-ray
examination was done for al patients in both
procedures to check femoral head reduction and
congruity. All patients treated with ceftriaxone
parenteral IV injection 500mg once daily during
the period of hospitalization, then they were
discharged home after 3-4 days for procedure A
and 1-2 days for procedure B and kept on ora
antibiotic suspension of amoxicillin-clavulanic
acid (Augmentine) 315mg, three times daily for
7 days. All patients were checked after 2 weeks
for genera clinica assessment and operative
wound assessment by pulling and inspecting the
post operative wound dressing without changing
the spica cast. After that, the patients were
evaluated clinicaly every month, for any
complication of the operation such as sores and
also for the state of spica i.e. whether it is
broken or damaged. Radiological evaluation
was done for al patients at the first post
operative day and then monthly for detection of
the femoral head position and remodeling of
acetabulum, healing of the femoral derotational
osteotomy depending on McKay and Severin’s
clinical and radiological criteria respectively.!®”
In this study, average duration of follow-up of
patients for both procedures was 12-18 months
after removal of spicacast.
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RESULTS

Thirty patients with 39 dislocated hips were
included in this study. Patient’s age ranged
between 1.5-2.5 years, al of them were females
having no associated skeletal anomaly and were
distributed into procedure A and B according to
age as shown in (Table-1).

Table 2. Distribution of patients according to
number of affected hip.

Procedure A Procedure B
Unilateral 13 hips 8 hips
Bilatera | 6 hips (3 patients) 12 hips (6 patients)
Tota no. 19 hips 20 hips

Table 1. Distribution of the patients
according to age.
Age (years) Procedur A Procedure B
15-2 6 8
2-25 9 7
Total 15 15

The distribution of the patients according to the
number of affected hip is demonstrated in
(Table-2).

Regarding procedure A, the time of operation
ranged between 3-4 hours. All patients required
preoperative blood transfusion and intravenous
flud. They were discharged home after 3-4

days.

Regarding procedure B, the time of operation
for the first stage was about 1-2 hours. Blood
transfusion was needed postoperatively in two
patients only. Postoperatively, three patients
were given intravenous glucose-saline solution,
while in the second stage, the duration of
surgery was about 30-60 minute and they were
discharged home after 1-2 days as shown in
(Table-3).

Table 3. Operative and postoper ative characteristics of both procedures.

Procedure | Duration of operation Blood transfusion Postoperativei.v fluid D_ay? of .
hospitalization
A 4 hours 19 hips 19 hips 3-4 days
B 1-2h 1%stage . .
0.5-1h 2 stage 2 hips 3 hips 1-2 days

The clinical findings were advocated to criteria
applied by McKay'® clinical grading system 12-
16 months after removal of spica and the results

showed better outcomes for procedure A as
demonstrated in (Table-4).

Table 4. Evaluation of clinical outcome of procedure A & B according to McKay!® grading

system.
Procedure Excellent Good Fair and poor
A 8 hips (42.1%) 7 hips (36.8%) 4 hips (20.1%)
B 4 hips (20%) 5hips (25%) 11 hips (55%)

Also in this study all patients were evaluated
according to postoperative radiological findings
utilizing Severin’s!” radiological criteria The

results regarding procedure. A had more
favorable outcome as shown in (Table-5).
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Table5. Evaluation of radiological outcome of procedure A & B according to Severin”

criteria.
Procedure Total no. of dislocated hips Excellent Good Fair
A 19 6 hips(31.5%) 11 hips (57.3) 2 hips (10.2%)
B 20 2 hips (10%) 12 hips (60%) 6 hips (30%)

Postoper ative complications

In this study, patients who underwent one-stage
operation, 2 patients developed respiratory
distress and were admitted to intensive care unit
for close follow-up and splitting of spica cast
was done for them. Two patients developed
urine retention and catheterization was done for
them. Also during follow-up three patients
developed superficial stitch infection treated
with dressing and antibiotics. Regarding
procedure B which was two-stage surgery, it
was less demanding as it included less

Table6. Surgical outcome of both procedures.

dissection and its durations was shorter, about 2
hours for first stage surgery and about 1 hour
for the second stage. None of these patients
required preoperative blood transfusion but
following first stage operation two patients
needed blood transfusion and three needed
intravenous fluid during recovery. In this study
the postoperative morbidities related to type of
surgery occurred more with procedure A, as
illustrated by the following (Table-6).

A: one stage
Operation

B: two-stage
Operation

Duration of surgery

3-4 hours, prolonged

1-2 hours 1st stage,
0.5-1 hour 2™ stage.

Blood transfusion

All patients during surgery

2 patients after surgery

Intravenous fluid All  patients 3  patients
Respiratory distress 2  patients 0
Urinary retention 2  patients 0
Hospitalization 3-4 days 1-2 days

After discharge of the patients and during the follow-up period, the following complications in both

procedures were noticed as shown in (Table-7).

Table 7. Short term complications for procedure A & B.

Complications Procedurea Procedureb
Infection 3 hips 0 hips
Redidocation 0 hips 4  hips
Avascular necrosis 0 hips 3 hips
Joint stiffness 0 hips 5 hips
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DISCUSSION

The primary goa of treatment for
developmental dysplasia of hip is concentric
reduction of the femoral head. A dislocated
hip that is not reduced properly can lead to
femoral head deformities and acetabular
dysplasia with subsequently gait
abnormalities, limitation of some hip
movements, pain, and early osteoarithritic
changes.® The one stage surgery of open
reduction and  subtrochantric  femoral
osteotomy with or without pelvic osteotomy,
has been an accepted method of treatment of
congenital hip dislocation in older children.
This approach obtains predictable reduction,
and results in a low rate of osteonecrosis”
despite the higher rate of post operative
morbidity like prolonged anesthesia time (3-
4 hours), large incisions and more immediate
postoperative complications.” In procedure B
the operative treatment was divided into two
stages because it is difficult to control
femoral head reduction and performing
supracondylar femoral derotational osteotomy
in one surgical session and again it will be
along-time procedure. In this study,
differences noticed concerning clinical
outcome for patients treated by one stage
surgery than those with two stage surgery
using McKay criteria. 78.9% of treated hips
by one-stage surgery had got excellent and
good grade compared with only 45% for
patients treated by two-stage surgery. Better
outcomes were found for patients treated by
one-stage surgery which include open
reduction and subtrochanteric femoral
derotational osteotomy concerning the rate of
osteonecrosis and deformity remodeling
despite the higher rate of postoperative
morbidity like prolonged anesthesia time 3-4
hours and large incisions. Also they
developed more immediate postoperative
complications like respiratory distress in 2
patients, urinary retention in 2 patients and
superficial stitch’s infection in 3 patients
keeping in mind that all patients treated by

one-stage  surgery demanded blood
transfusion which carry risk of diseases
transmission and allergic reaction. For the
long term management of patients treated by
one-stage surgery the femoral fixation metals
was used, which will require another surgery
for removal of that metal in the future, while
patients treated by two-staged operation in
which subtrochanteric femoral derotational
osteotomy is substituted by second-stage
femoral supracondylar derotational osteotomy
done 6 weeks later, the postoperative
morbidities were less, no metal was used for
fixation, hence no future surgical removal
needed. Although the two-stage surgery is
less demanding operation and with less
postoperative morbidities but subtrochanteric
femoral derotational osteotomy in one-stage
surgery allows the surgeon to evaluate the
degree of femoral anteversion that is needed
to be corrected more precisely. This will
make femoral head congruity within
acetabulum much better, hence better clinical
and radiological outcome, while by using
supracondylar femoral derotational
osteotomy, femoral anteversion correction
will not be adjusted accurately and less
femoral head congruity obtained. Zadeh, et
a'® indicated that open reduction, pelvic
osteotomy combined by subtrochanteric
femoral osteotomy yielded good results in
their study which involved 95 developmental
dislocated hips with a mean age of 2 years.
Another supportive research by Mahomet et
a® founded similar results regarding
developmental dysplasia of hip that treated by
one-stage operation. El-Sayed, et a!'¥ also
mentioned 88% excellent to good results and
12% fair to poor results for patients treated
by one-stage surgery. Up to my knowledge,
no other research concerned with treatment of
developmental dysplasia of hip using two
stage method of supracondylar femoral
osteotomy was used for femoral anteversion
correction.
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Conclusion,

In this study, one-stage operation resulted in a
better joint realignment, lowest avascular
necrosis rates, and more hip joint physiological
& anatomical remodeling affinities, despite of
its prolonged time and more rate of immediate
postoperative morbidities. While in the two-
stage surgery, the clinica and radiological
outcome was less than those with one stage
operation, though immediate postoperative
morbidities were |ess.

Recommendation,

We recommend the one-stage surgery for
treatment of developmental dysplasia in older
children to be the first choice of treatment
although its long and demanding surgery.
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