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ABSTRACT
This study has aimed to evaluate the outcomes of open reduction technique by the medial approach performed in the 3-18
months old infants.
The patients who underwent an open reduction by the medial approach for typical dysplasia of hip between the years 20072011 were screened retrospectively. The study included 28 hips of 19 patients. The correction percentage of acetabular
index was calculated by acetabular angle measurements performed prior to operation and at the last control examination.
Avascular necrosis (AVN) was classified by the criteria of Kalamchi-MacEwen while radiological and clinical evaluations
were performed using Severin and McKay criteria.
The mean age at surgery was 12.1 months (3-18 months) while mean follow-up period duration was found 18.6 months (648 months). According to Severin radiological criteria, 9 (32.1%) and 9 (32.1%) hips were evaluated as excellent and good,
respectively. Whereas, according to the evaluation based on McKay criteria, 22 (78.6%) and 6 (21.4%) hips were found
excellent and good, respectively. Avascular necrosis (AVN) of the femoral head was encountered in 3 (10.7%) of the 28
hips. According to the criteria of Kalamchi-MacEwen Classification; 2 and 1 hips revealed Type I and Type 4 avascular
necrosis, respectively.
We have encountered according to outcomes data of this study that open reduction technique by the medial approach for
treatment of developmental dysplasia of the hip (DDH) presented more successful clinical and radiological outcomes in
the 3-12 months old infants compared with its application in the 13-18 months old infants.
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Introduction
Open reduction by the medial approach is a
surgical approach accepted as a treatment modal
for DDH and especially preferred in the infants
between 6-18 months old of age. Medial approach
facilitates to reach and liberate the structures
which constrict reduction (joint capsule,
transverse acetabular ligament, pulvinar and
iliopsoas tendons) compared with other
techniques. Open reduction by the medial
approach presents important advantages such as
lesser tissue dissection, lower blood loss,
cosmetically more favorable cutaneous incision,
shorter surgical duration and bilateral applicability
in an identical session.
The most important disadvantages of this
technique are inability to evaluate the pathological

changes in the superior acetabulum and
infeasibility of capsulography for stable reduction
(1,2).
In this study, we have evaluated the clinical and
radiological outcomes, presence of potential
complications such as avascular necrosis and also
need to an additional surgery in the patients who
underwent open reduction by the medial approach
for DDH in our clinic.

Materials and methods
The study was started after receiving the approval
from The Ethics Committee. In the study, we
have retrospectively screened the patients who
were performed open reduction by the medial
approach as described by Ferguson, for a typical
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Severin’s Criteria was used for radiological
evaluation (4). Clinical evaluation was performed
based on modified McKay’s assessment criteria
(5). Avascular necrosis (AVN) as one of the
frequent complications was evaluated according to
Kalamachi and MacEwen’s criteria (6) (Table 1).
The data obtained in the study were analyzed
using definitive statistics, frequence tables and
correlation coefficients were calculated. Student’s
t-test (for matched samples) was performed in
comparison
between
preoperative
and
postoperative values with respect to acetabular
index as a variable. Statistical significance level
was accepted as p<0.05. Statistical analysis was
performed using SPSS (16.0) statistical pocket
software.

dysplasia of the hip between the years 2007-2011
in our clinic. The hospital file records of the 19
patients who met the inclusion criteria were
analyzed. These patients consisted of 15 (78.9%)
female and 4 (21.1%) male patients. Of the
patients, 4 (21.1%), 3 (15.8%) and 12 (63.1%) had
right-sided, left-sided and bilateral DDH,
respectively. Since single-sided hips of 3 patients
with bilateral DDH were operated by the anterior
approach in an external medical center, these hips
were excluded from the study. Totally 28 hips
operated by the medial approach were included in
the study.
Surgical Technique: During the medial
approach, following sterile staining and draping
under general anaesthesia, the patient was laid
down in the supine position while the hips were in
flexion, abduction and external rotation. An
approximately 3 cm long longitudinal incision was
performed starting from 1-1.5 cm distal to the
pubic tubercle and over adductor longus muscle.
Adductor tenotomy was performed passing
through subcutaneous layers. A blunt entry was
conducted through the muscle plane created
placing adductor longus and brevis muscles in
anterior and with adductor magnus and gracilis
muscles in posterior. In deep plane, Lesser
trochanter was palpated and iliopsoas tendon was
dissected from adhesion site to the lesser
trochanter. Following, the joint capsule was
exposed bluntly and revealed longitudinally from
inferomedial aspect to expose the hip joint. At this
stage, its avoided to injure medial circumflex
artery and its branches. Ligamentum Teres tendon
was excised and intra articular pulvinar tissue was
removed. Following control of the reduction, only
subcutaneous tissue and skin were sutured, the
pelvipedal casting was applied to the hips in their
most stable position. This stability was generally
achieved in 30º-40º abduction, 90°-100° flexion
and 10º-15º internal rotation. Following totally 3
months application of casting, Dennis-Brown Bar
was used during whole day and night for 3 months
and then during only night time for 3 months.
Evaluation: In the last control examination of the
patients, their hips were assessed and pelvis AP
radiographs were taken and acetabular index
measurements were performed. Acetabular index
values were measured preoperatively (AI1) and at
the last control examination (AI2 ), correction
percentage of acetabular index (AI1-AI2/AI1) was
accepted as the rating scale (3). Postoperatively
emerging complications and performed additional
interventions were recorded (Table 1).

Results
It was encountered that 15 and 13 hips were
operated within the age ranges of 3-12 and 13-18
months old, respectively. The mean age at surgery
was 12.1 months (3-18 months) with a mean
follow-up period duration of 18.6 months (6-48
months). In our study, mean preoperative
acetabular index of the patients was 39.1° (32°50°) while mean value of the acetabular indices at
the last control examination was found as 30.5°
(18°-48°)(The samples from the cases are
presented in Figure 1 and Figure 2). No
complication was monitored in 20 hips in the
postoperative period, maceration of the skin and
superficial infection developed in 2 hips (7.2%).
Subluxation developed in 3 (10.7%) hips while
avascular necrosis emerged in 3 hips (10.7%)
(According to Kalamchi-MacEwen’s classification;
2 and 1 hips were assessed as Type 1 and Type 4,
respectively). Of the 28 hips, no secondary
intervention was needed in 18 hips whereas
arthrography with scopic guidance was performed
in 2 hips with development of subluxation and
limited range of motion and concentric reduction
between femoral head and acetabulum was
achieved, and also considered to follow-up by
applying pelvipedal casting. Totally 8 hips (28.6%)
in whom no improvement could be achieved with
respect to acetabular index by the medial approach
open reduction and also subluxation developed
were diagnosed with the indication of Salter
innominate osteotomy (SIO). Of those, 2 hips
were in the group operated within the age range of
3-12 months old at surgery whereas 6 hips were in
the group operated within the age range of 13-18
months old (Table 2).
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Table 1. Data of the patients
No

Sex

Age at
surgery
(months)

Follow-up
duration
(months)

Operated
side

AI1

AI2

Complication

Additional
operation

1

F

13

13

Left

32

30

-

4

3

2

2
2
3
4

F

18

10

F
F

11
17

11
9

Right
Left
Left
Right

40
42
50
42

30
32
48
42

SIO
SIO

1
-

3
4
3
4

2
1
1
2

F
F

3
11

6
12

F

17

42

Right
Right
Left
Right

36
40
36
40

22
32
32
34

SIO

-

1
2
2
3

1
2
1
1

Left
Left
Left
Right
Left
Right
Right
Left
Left
Right
Left
Right
Left
Right
Left
Left
Right
Left
Right

46
34
40
34
32
40
48
48
32
32
34
40
40
40
40
40
40
40
38

40
30
32
28
22
26
46
46
24
22
22
28
24
26
18
26
30
26
36

AVN
Limited
range of
motion
Subluxation
AVN
Subluxation
Superficial
infection
Superficial
infection
AVN
Subluxation
-

SIO
SIO
SIO
SIO
SIO

1
-

3
2
2
2
1
1
4
3
1
1
1
2
1
2
1
2
2
1
3

1
1
1
1
1
1
2
1
1
1
1
1
1
2
1
1
1
1
1

5
6
6
7
7
8
9
10
10
11
12
12
13
14
14
15
15
16
16
17
18
18
19

M
F
M

14
9
9

12
15
17

F
F

13
14

16
7

F
F

11
6

24
11

F

9

37

M

12

48

F
F

12
16

24
24

M

15

15

Table 2. The rates of additional
interventions in the evaluated hips

surgical

Kalamchi’s Severin’s
Criteria
Criteria

McKay’s
Criteria

difference was more remarkable in the hips
operated within the age range of 3-12 months old.
A statistically significant correlation was
determined between correction percentage of
acetabular index and the parameters follow-up
duration and age atsurgery. The correlation
between correction percentage of acetabular index
and follow-up duration was encountered as 0.453
(p<0.01) whereas correlation between correction
percentage of acetabular index and age atsurgery
was determined as -0.411 (p<0.01). These results
suggest that correction percentage of acetabular
index is positively correlated with follow-up
duration while it is negatively correlated with the
age at operation.

%*
Age of
Number of Additional
Patients
the hips
Surgery (SİO)
3-12 months
15
2
7.15
13-18 months
13
6
21.45
3-18 months
28
8
28.6
* The calculation was based on total number of hips.

A statistically significant difference was found
between preoperative and postoperative acetabular
index values (p<0.05). The difference between
mean preoperative and postoperative acetabular
index values was calculated 8.643±1.008. This
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a

b

Fig. 1. Preoperative (a) and postoperative 16th month graphy (b) of the 13-month-old female patient.

a
Fig. 2. Preoperative (a) and postoperative 24th month graphy (b) of the 12-month-old female patient.

b

Table 3. The evaluation of the patients according to Severin’s Classification
Severin Class

Group 1 (Excellent)

3-12 months
13-18 months
Total

7 hips
2 hips
9 hips
(32.1%)

Group 2
(Good)
7 hips
2 hips
9 hips
(32.1%)

Group 3
(Mediate)
1 hip
6 hips
7 hips
(25.0%)

According to evaluation by Severin’s radiological
criteria, 9 (32.1%), 9 (32.1%), 7 (25.0%) and 3
(10.8%) hips were identified as excellent, good,
moderate and poor, respectively. The most
satisfactory outcomes were obtained in the
operated hip within the age range of 3-12 months
old (Table 3). In the evaluation based on modified
McKay’s Criteria; 22 (78.6%) and 6 (21.4%) hips
were found excellent and good, respectively.

Group 4
(Poor)
3 hips
3 hips
(10.8%)

Group 5
(Poor)
-

Group 6
(Poor)
-

which prevents reduction should be intervented to
obtain concentric reduction. Medial approach
facilitates and fasten to reach these structures.
Two major and critical complications which can
be experienced by this approach are insufficient
hip stability after reduction and avascular necrosis
due to injury of medial circumflex femoral artery
(7). It has been reported that this technique was
applied more successfully in the infants younger
than 12 months old of age although it is
commonly performed in the infants below 18
months of age (2,7-9). Our findings also support
data obtained by the other studies in the literature.
Castillo and Shearman (8) have operated 26 hips
in their case of series and obtained the most

Discussion
In treatment of DDH, it is essential to achieve a
stable and concentric reduction in early age for
development of femoral head and acetabulum
with normal values. Therefore, all structures
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favorable outcomes in the infants within age range
of 5-14 months. We have observed in also our
study that difference between preoperative and
postoperative acetabular indices was higher in the
hips operated within age range of 3-12 months
old.
The most critical complication monitored during
treatment of DDH is AVH (6). A broad variety of
incidence values of AVN ranging between 0% and
67% have ben reported in the studies conducted
until present time in the literature (1,2,6-12)
(Table 4).

Table 5. The rates of additional surgery in the
literature (2, 7-9, 12-16)

Castillo and Sherman
Mergen et al.
Sosna et al.
Matsushita et al.
Danielsson et al. (>12
months)
Şener et al. (≥18 months)
Kiely et al. (6-23 months)
Mascio et al. (<12 months)
Konigsberg et al.

Table 4. The rates of avascular necrosis in the
literature (1, 2, 6-12)
Ferguson
Roose et al.
Kalamchi
Mergen et al.
Castillo and Sherman
Weinstein
Şener et al.
Mascio et al.
Konigsberg et al.

Avascular Necrosis
0%
0%
67%
9.3%
15%
13.6%
26.5%
8.3%
27.5%

Additional surgical
intervention
35%
27.9%
85%
34%
>50%
70%
22.4%
8%
20%

to Severin’s radiological assessment classification
whereas insufficient outcomes were monitored in
35.8% of the operated hips. Castillo and Sherman,
Kiely, Uçar, Mascio, Şener and Danielson have
reported excellent and good outcomes in 73%,
92%, 79%, 87.5%, 50% and 99% cases,
respectively (7, 8, 12, 13, 16, 17).
In our study, our evaluation according to modified
McKay criteria revealed 78.6% excellent and
21.4% good hips, respectively. Pişkin et al. (3)
have reported 82.5% excellent and 17.5% good
outcomes in their case series of 40 hips. Sener et
al. (12) have reported respectively 52.9% excellent
and 29.4% good outcomes in their study involving
age group of 18 months old and over.
As a conclusion, data obtained in the present
study have suggested that satisfactory outcomes
can be achieved by medial approach open
reduction for DDH provided in the infants at 12
months old and lower ages at surgery.
As a consequence, medial approach open
reduction for developmental dysplasia of the hip
applying the Ferguson procedure is a simple and
safe technique with its advantages such as lower
blood loss, bilateral applicability in an identical
session and low rates of avascular necrosis beside
some disadvantages including a narrow surgical
field and also labial swelling in the postoperative
period. The results obtained in our study have
suggested that medial approach open reduction
may provide more favorable outcomes in the
children at and under 12 months of age. Risk for
surgical intervention increases as age of the
patient advances therefore parents of the patients
especially aged ranging between 13 to 18 months
old should be necessarily informed about probable
need for an additional surgery.

In our study, incidence of AVN was found as
10.7%. Incidents of AVN in the age groups at
surgery of 3-12 and 13-18 months were
approximately 7.1% and 3.6%, respectively. Kiely
et al. (13) have reported 4, 2 and 1 hips as Type I,
Type 2 and Type3, respectively. We conclude that
preserving medial circumflex femoral artery and
its branches by a meticulously performed
dissection will reduce risk for avascular necrosis
considering the narrow surgical field.
Most commonly reported indications of additional
surgical intervention after open reduction by the
medial approach are redislocation, subluxation and
acetabular dysplasia (2, 6, 7, 9, 13). In this study,
additional surgical intervention was needed due to
subluxation and acetabular dysplasia in 2 and 6
hips, respectively. Incidents of additional surgical
interventions show variety in the literature (Table
5) (2, 7-9, 12-16).
In our study, additional surgery was needed in
28.6% of 28 hips with DDH. Incidence of need to
additional surgery was found as 7.15% between 312 months of age at surgery whereas this rate was
determined as 21.45% between 13-18 months of
age at surgery (Table 2).
In this study, excellent and good outcomes were
obtained in 64.2% in 28 operated hips according
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