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 ABSTRACT 
 

Objective: To determine the short-term functional and radiological results 
in patients with Developmental Dysplasia of Hip (DDH) operated through a 
modified medial approach using two intervals.  
Methods: This descriptive study was conducted in Paediatric Orthopedic 
Unit Children’s Hospital and Institute of Child Health Lahore from 10th 
August 2019 to 10th August 2021.All children of DDH with age 18 months 
or less fulfilling the inclusion criteria were operated through modified 
medial approach using two intervals. Post operative functional results were 
assessed with McKay criteria and graded as excellent, good,fair and poor. 
Radiographic evaluation was done with Severin’s classification. Avascular 
necrosis(AVN) was classified using Kalamchi and MacEwen classification. 
Results: In this study 21 patients were included. The Mean age at the 
time of primary surgery was 12.5 ± 2.9 months, Females were 14 
(66.66%) and males were 7( 33.33%). Mean Post operative follow-up 
period was 16.7 ± 3.3 months. Excellent functional outcome was noted in 
17(80.95%) and good in 4(19.04%) as per McKay’s criteria. 
Radiographically 17(80.95%) patients had Severin’s Class I, 3(14.28%) had 
Class II and 1(4.76%) patient had Severin’s Class III outcome. We noted 
that 1(4.76% ) patient developed AVN(Kalamchi and MacEwen group II) 
Conclusion: Excellent and good short term functional and radiological 
results were achieved in DDH patients treated with modified medial 
approach using two intervals.  
Keywords: Avascular Necrosis, Developmental Dysplasia of the Hip, 
Medial Approach, Open Reduction.  
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INTRODUCTION 

 

Developmental Dysplasia of Hip (DDH) is a wide 
spectrum of abnormal hip development ranging from 
mild acetabular dysplasia without hip dislocation to 
frank hip dislocation.1 Normal hip joint development 
requires congruent hip reduction which can be 
achieved in DDH through closed reduction (CR) or 
open reduction (OR) within the first two years of 
age.2,3 Controversy exists in the literature regarding 
the timing and type of surgical approach for DDH 
surgery. 2 DDH in the early stage can be operated 
through two standard approaches; the anterior and 
the medial approach.4,5 The anterior approach gives 
good exposure of the extra and intra-articular 

obstacles but the scar is cosmetically unappealing 
and there is an increased risk of lateral femoral 
cutaneous nerve injury.6 The medial approach is 
cosmetically acceptable and gives direct access to 
intra-articular interpositions but at the cost of 
increased risk of AVN and limited exposure for 
capsulorraphy.7,8 The medial approach was first 
described by Ludloff in 1908, later modified by 
Ferguson, Weinstein, and Ponseti.9 The major 
concern with the medial approach is AVN of the 
femoral head due to an iatrogenic injury to the 
medial circumflex femoral artery.10,11 There has been 
a continuous debate among the authors as to how to 
reduce the risk of osteonecrosis in the medial 
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approach for DDH surgery.12,13 One valid hypothesis 
mentioned in the literature is that using two separate 
intervals for iliopsoas tenotomy and capsulotomy 
reduces the risk of ANN as this approach avoids 
medial circumflex artery in the surgical field. 
Furthermore, the pectineus fascia shields the femoral 
nerve and vessels as the capsulotomy is done in front 
of the pectineus muscles.14,15  
 We conducted this study to evaluate the 
functional and radiological outcomes in patients up to 
18 months of age who underwent open reduction for 
DDH through a medial approach using two separate 
intervals.  
 

METHODS 
 

We conducted this descriptive study in Paediatric 
Orthopedic Unit Children’s Hospital and Institute of 
Child Health Lahore from 10th August 2019 to 10th 
August 2021.All children of DDH with age 18 months 
or less who were operated through modified medial 
approach using two intervals were included in this 
study. Exclusion criteria were patients in whom hip 
dislocation was infective,post-traumatic, teratogenic, 
or associated with other musculoskeletal problems.  
 The study was approved by the Ethical 
Committee of our hospital. Informed written consent 
was obtained from parents  of all participants. All the 
children were thoroughly examined and radiographs 
were obtained for pre operative planning.  
 
Surgical Technique 
All the surgeries were performed by the same 
surgical team. Closed reduction under anesthesia was 
first tried and adductor tenotomy with a stab incision 
was added if the closed reduction was not possible. 
The modified medial approach that we used involved 
a 3 cm transverse incision centered over the 
adductor longus at its proximal attachment. After 
subcutaneous dissection Adductor Longus tenotomy 
was carried out with electrocautery at its proximal 
attachment. We used two different intervals for 
iliopsoas and “T” shaped capsulotomy. For iliopsoas 
tenotomy, in type II and III dislocations, the 

Adductor Longus-Pectineus interval anterior to 
Adductor Longus was used while in type IV 
dislocation the Adductor Longus-Brevis interval 
posterior to Adductor Longus was applied. Adductor 
Brevis is retracted medially while Pectineus was 
retracted laterally along with the femoral nerve and 
vessels. Iliopsoas tenotomy was carried out at the 
level of the minor trochanter because at this place 
the medial circumflex artery is not confronted directly 
in the surgical field. The capsulotomy was done using 
the Pectineus and Iliopsoas interval. The fascia 
containing femoral vessels which lies anterolateral to 
the Pectineus was lifted anterolateral with a retractor 
over the capsule. Pectineus and Adductor Longus 
were retracted with a second retractor thus exposing 
the underlying capsule. A longitudinal capsulotomy 
along the femoral neck was performed and intra-
articular obstacles including thickened ligamentum 
teres and pulvinar were removed. Following this step 
femoral head was easily reduced in the acetabulum 
and capsuloraphy was performed. 
 Postoperatively spica cast was applied in human 
position for 3 months. The abduction brace was 
applied for another 3 to 6 months depending upon 
the age of the patient. Postoperative follow-up 
protocol followed in our department was 3 weekly for 
the first 3 months followed by every three months for 
1 year. For the initial three months of spica cast 
patient hygiene and follow-up radiographs for hip 
reduction were noted. After removal of the cast at 
each follow-up clinical examination and radiographs 
were taken to make relevant measurements. AP and 
frog-leg lateral radiographs were taken on the last 
follow-up at 1 year to see the signs of AVN of 
femoral head, degenerative arthritis and central-edge 
(CE) of Wiberg, acetabular index. Patient 
radiographic findings were graded according to 
Severin’s classification.(table I).16 AVN of femoral 
head was graded according to Kalamachi-MacEwen 
classification.(table II)17 Functional outcome was 
evaluated using McKay criteria and graded as 
excellent, good, fair and poor. (table III)16  

 
Table I: McKay’s criteria for assessing post operative functional outcome. 

McKay Grade Rating Description 
Grade I Excellent The hip is painless, stable, no limping, full range of motion, negative 

Trendelenburg sign 
Grade II Good The hip is painless, stable, slight limping, range of motion is slightly decreased, 

negative Trendelenburg sign 
Grade III Fair The hip is painless, stable  ,limping, range of motion is limited, positive 

Trendelenburg sign or combination of these 
Grade IV Poor Unstable hip,painful hip or both, positive Trendelenburg sign 
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Table II: Kalamchi and MacEwen classification of avascular necrosis of the head of femur. 
Kalamchi and MacEwen groups Description 

Kalamchi and MacEwen group I Temporary changes in Ossific Nucleus due to partial vascular insult. 
Complete resolution in long term 

Kalamchi and MacEwen group II Physeal damage laterally resulting in coxa valga, minimum leg length 
discrepancy, early degenerative osteoarthritis of the hip joint 

Kalamchi and MacEwen group III Physeal damage at the center of head of femur resulting in coxa 
vara,limping and osteoarthritis 

Kalamchi and MacEwen group IV Deformity of the head and neck of femur due to Physeal and head 
damage,leg length discrepancy,osteoarthritis, limited range of hip 

motion. 
 

Table III: Severin’s classification for assessing post operative radiographic outcome. 
Severin’s Class Description Centre-Edge angle(degrees) 

I Normal ≥15 degrees(5 to 13 years) 
≥20 degrees(>14 years) 

II Head of femur, neck of femur or acetabulum is 
mildly deformed 

≥15 degrees(5 to 13 years) 
≥20 degrees(>14 years) 

III Head of femur, neck of femur or acetabulum is 
moderately deformed or both 

<15 degrees(5 to 13 years) 
<20 degrees(>14 years) 

IV Head of femur is subluxad -- 
V Head of femur articulated with false acetabulum -- 
VI Redislocation -- 

 
 The data was analyzed with SPSS version 
23.Quantative variables were represented as mean 
and standard deviation. Qualitative variables were 
represented as frequency and percentages. 
Comparison of important variables were done and P 
value was calculate with the help of Chi-square test 
and paired sample-t test. P value <0.05 was 
considered significant.  
 

RESULTS 
 

We operated 21 children of DDH via medial 
approach. The mean age at the time of primary 
surgery was 12.5 ± 2.9 months(range 7 to 18 
months). Females were 14( 66.66%) and males were 
7( 33.33%). Mean Post operative follow-up period 
was 16.7 ± 3.3 months(range 13 to 19 months). 
Based on pre operative Tonnis grading 2(9.52%) hips 
were type II, 9(42.85%) hips were type III, and 
10(47.61%) hips were type IV. The mean 
preoperative acetabular index (AI 1) was 38.7° 
(range 32 to 50°) while the mean postoperative 
acetabular index (AI 2) was 30.2° (range 22 to46°). 
There was a statistically significant difference (p<.01) 
between the means of preoperative and 
postoperative acetabular indices(p=0.01)At one year 
follow up excellent functional outcome was noted in 
17(80.95%) and good in 4(19.04%) as per McKay’s 
criteria. Radiographically 17(80.95%) patients had 

Severin’s Class I, 3(14.28%) had Class II and 
1(4.76%) patient had Severin’s Class III outcome. 
We noted that 1(4.76% ) patient developed 
AVN(Kalamchi and MacEwen group II) 
 

DISCUSSION 
 

Hip containment surgery for DDH is aimed to 
achieving stable and concentric hip reduction which is 
necessary for normal hip development in early 
childhood.5 There is a strong evidence from literature 
that earlier the treatment is started for DDH the 
better are the success rate and the more remodeling 
potential of the hip joint with lower complication 
rates.18 Medial approach with Ludloff’s method for 
DDH surgery is preferred because of the smaller 
incision, direct approach to the offending structures, 
relatively less dissection and lower blood loss. 
Through the same incision the Adductor Longus is 
released, the antero inferior tight structures including 
iliopsoas, capsule, and transverse acetabular 
ligament are directly addressed and released. The 
residual scar is small and cosmetically acceptable.19-

21 The medial circumflex femoral artery however is 
encountered directly into the surgical field and during 
dissection direct injury or traction injury to these 
vessels may lead to the increased percentage of 
osteonecrosis of the femoral head.22 Another 
drawback limiting the use of this approach is that the 



Short Term Results of Developmental Dysplasia of Hip (DDH) I. Hussain, A. L. Shahid, F. Alam, A. L. Sami 

 

J Pak Orthop. Assoc. (JPOA) 148 Vol 34 (4) Dec, 2022 

exposure is limited and extra-articular obstacles 
including the posterior aspect of the capsule, 
shortened external rotators, capsular constrictions, 
and torsion cannot be approached adequately thus 
increasing the chances of residual subluxation or 
dislocation postoperatively.23,24 The success rate of 
medial approach is high for infants operated up to 12 
months compared to patients whose age at surgery 
was 13-18 months.25,26  
 For infants with early hip containment, surgical 
procedure is favorable as abnormal structures in and 
around the deformed hip are less stiff not only 
reducing the chances of residual subluxation and 
dislocation but also a high remodeling potential of 
developing acetabulum for early concentrically 
reduced hip.27,28 
 Contrary to the famous belief by Salter18 that 
there is no osseous development of acetabulum after 
18 months’ age, recent literature has shown that 
development of femoral head or acetabulum 
continues till 8 to 10 years of age provided that the 
hip joint is concentrically reduced.29,30 This finding 
advocates long-term follow-up of operated cases till 
skeletal maturity.  
 AVN of the femoral head is one of the most 
serious complications of medial approach secondary 
to medial circumflex artery injury.10 The incidence of 
AVN varies from 0 to 67% in different studies.31-35 In 
our study we reported an incidence of AVN was 4.7% 
(1/21 hips).The patient of AVN was Tonus type IV, 
and closed reduction was tried before OR. The low 
rate of AVN in our study is best explained by the 
modified medial approach where two separate 
intervals were used for IP release and capsuloraphy 
favoring less dissection and avoids medial circumflex 
artery at the surgical field. 
 Using Severin’s radiological assessment, Castillo 
and Sherman34 in their series observed excellent and 
good results in 73% cases while Sener33 and 
Danielson35 reported excellent and good results in 
50% and 99% respectively. In our study 17(80.95%) 
patients had Severin’s Class I, 3(14.28%) had Class 
II and 1(4.76%) patient had Severin’s Class III 
outcome.  
 Our study had few limitations. Our sample size 
was small and with short follow up period. Further 
studies are required to confirm the usefulness of 
medial approach for treating DDH. 
 

CONCLUSION 
 

Excellent and good short term functional and 
radiological outcome was achieved in DDH patients 

treated with modified medial approach using two 
intervals.  
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