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Developmental Dysplasia of Hip 
 
ABSTRACT 
 
Objective: Evaluation of important prospects of successful surgery and 
incidence of recurrent post-surgical dislocation of  hip joint in patients of 
Developmental Dysplasia of Hip whom underwent open reduction, capsuloraphy, 
derotational and shortening femoral osteotomy and Salter Innominate Osteotomy 
followed by hip spica synthetic cast 
Materials and Methods: This study was carried out among the patients of DDH 
that underwent through open reduction followed by capsuloraphy and hip spica cast. 
Thirty eight (38) patients were operated with soft tissue procedures only followed by 
synthetic hip spica. Twenty four (24) patients were preceded with additional bony 
procedures including derotation, shortening femoral osteotomy and Salter 
Innominate Osteotomy followed by synthetic hip spica. 
Results: During four year period of the study, one patient was excluded because 
she died of anesthesia complication. There was a significant difference of 
success and post operative failure between two groups of soft tissue only and 
soft tissue with bony procedures. The patients in which all necessary bony 
procedures were opted (Salter Innominate osteotomy, derotation femoral 
osteotomy gave excellent resultsof containment of femoral head in the 
acetabulum. Only two cases of post operative dislocation were noticed in this 
category. However in patients of soft tissue procedures only, the surgical steps 
were minimized and limited up to the open reduction and tight capsuloraphy of 
hip joint followed by the synthetic hip spica cast. No bony procedures were 
carried out in this group. This group had a higher post operative dislocation rate 
because of 10 post operative dislocations. 
Conclusion: This study showed that the minimal procedure surgery is not quite 
enough to get the good desired results for the containment of femoral head in 
the acetabulum. Above the age of one and half year, bony procedures 
(Innominate osteotomies, derotation and shortening femoral osteotomies) 
adjunct to soft tissue procedures are necessary and there is no compromise on 
it. Even the hips that seem stable during the surgery and give some clue of soft 
tissue procedures adequacy, ultimately fail in maintaining the hip joint in 
reduced form. 
Keywords: Acetabulum, Hipjoint, Salterinnominateosteotomy, Deveolpmental 
DysplasiaHip.
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Introduction 
Developmental dysplasia of the hip (DDH) is a spectrum 
of disorders of development of the hip that present in 
different forms at different ages. The developmental 

dysplasia of hip consists of instability of the hip, such 
that the hip can be displaced partially (subluxed) or fully 
(dislocated). The hip may also rest in a dislocated 
position and be reducible on examination. The hip joint 
begins to develop at about the seventh week of 
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gestation, when a cleft appears in the mesenchyme of 
the primitive limb bud. These pre-cartilaginous cells 
differentiate into a fully formed cartilaginous femoral 
head and acetabulum by the 11th week of gestation.1, 2, 

3The concave shape of the acetabulum is determined by 
the structure (femoral head) within the acetabulum. If 
there is a failure in normal embryogenesis of the hip, the 
consequence is a major anomaly such as proximal 
femoral focal deficiency.4The incidence of DDH in a 
general population is 1 per 1000 to 3.4 per 100 live 
births having some variations with respect to geography, 
environment and trend towards this particular problem [6. 
Some areas of the world have a high endemic 
incidence, and in other areas the condition is virtually 
nonexistent. The reported incidence based on 
geography ranges from 1.7 per 1000 live births in 
Sweden7 to 75 per 1000 in what was then Yugoslavia,8 
to 188.5 per 1000 in a district in Manitoba, Canada9 
.Females , first baby, breech presentation are also the 
risk factors of this ailment. Family history of DDH does 
matter.10The management of DDH aims a preventable 
disability and improvement in the quality of life of 
children who have this syndromic ailment. If this 
pathology is diagnosed in infantile age group, the 
treatment starts from simplest method of triple dipper 
and abduction splints including Von Rosen and Pevlic 
Harness.11, 12 If the child is reported or diagnosed after 
six months of age of group, then close reduction in 
image intensifier, maintaining a position of 60 degree hip 
flexion, 40 degree abduction and 20 degree internal 
rotation in hip spica is recommended for six weeks of 
time period. From one year to one and half year, the soft 
tissue procedures are advised.13 In the age group of 18 
months to six years, derotation and shortening femoral 
osteotomy and Innominate pelvic osteotomies are 
recommended for good results and stability and joint 
congruity. The others innominate osteotomies were 
evaluated like Pumberton, Kiarie, Dega for more 
complex dysplasia in hip. The famous radiological 
markers for pre and post operative evaluation are 
important landmarks including Helgrinier Lines, Shenton 
Lines, Perkin Lines.14, 15 These lines define the 
Acetabular Index, Central Edge Angle of Wiber and 
Neck Shaft Angle. In the neonatal period, the acetabular 
index in normal babies ranges from 25 to 27.5; it 
decreases in first six months and comes to 23 degree. 
In twenty four months time, it comes up to 20 degree or 
around. 

 

Materials and Methods 
This study was designed on comparison basis of two 
different groups on all 62 hips (32 left, 19 right and 11 
bilateral ) of Developmental Dysplasia Hip who were 
diagnosed with this problem, admitted and operated by 
Dr. Ali Akhtar (associate professor of orthopedic 
surgery, Unit II, Pakistan Institute of Medical Sciences, 
Islamabad. Among these sixty two patients, 38 were 
operated with soft tissue procedures followed by 
synthetic hip spica cast and twenty four were those who 
were preceded with bony procedures. These soft tissue 
procedures included adductor tenotomy, open reduction, 
psoas release, scarifying the redundant capsule, 
clearing the acetabulum followed by reduction of femoral 
head, tight capsuloraphy, closure and synthetic hip 
spica. The second group included all those children of 
dysplastic hip who were operated with additional bony 
procedures of Salter Innominate Osteotomy, femoral 
derotation and shortening osteotomy. Patients of both 
verities were maintained with eight weeks spica cast. In 
all the spica, synthetic cast was applied for maximum 
strength and durability. The factors of low weight and 
easy to bare for child and parents were also kept in 
mind. 
These all patients were operated between April 2011 to 
May2014. All patients were admitted in Children 
Hospital. Inclusion and exclusion criteria were defined 
for selection of patients and their enrolment of study. 
The inclusion criteria were both genders, age group 1.5 
years to 5.5 years and medical fitness. The exclusion 
criteria were teratalogical hip, malnourished child, 
running any systemic disease, children below 1.5 years 
and children more than 5.5 years.  
All patients were operated by one and the same anterior 
approach. Adductor longus tenotomy is done in all 
cases. After identifying and securing the neurovascular, 
deep dissection was carried out. In the onset of surgery, 
it was level best tried and secured the anterior 
cutaneous nerve of thigh in each case. In very few 
cases either it was missed or damaged. During deep 
dissection, the psoas recession was carried in all 
patients. Ligamentum teres, pulvinar clearance and 
redundant capsule were removed for maximum 
clearance in both groups. T shape capsulotomy followed 
by open reduction of hip joint and tight capsuloraphy 
was done in both groups. 
From here onward, some children were chosen for bony 
procedures depending upon the adequacy of reduction. 
If the hip remained stable in flexion, abduction and 
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In literature review, there is high risk of dislocation and 
residual dysplasia of hip in soft tissue procedures only in 
more than 18 months of age.18 The mid term review of 
Innominate osteotomies to improve the depth and 
coverage of acetabulum ultimately has much better 
results than the soft tissue procedures only.19 
Diepstraten et.al supported the open reduction in the 
age of 12 months and younger for good coverage and 
stability of hip.20 
Mergen et.al also promoted the innominate osteotomy 
for good stability, reducing the risk of residual dysplasia 
of hip and chances of re-dislocation.21 
Danielsson reported that more than half of the patients 
who were older than 12 months, needed osteotomies for 
the containment and stability of the hip.22 
Zadhe et.al also recommended the one stage open soft 
tissue procedure for the reduction and stability of hip in 
concomitant with Salter Innominate osteotomy.23 
We therefore thought that a single-stage open reduction 
combined with an Innominate osteotomy would reduce 
the incidence of residual dysplasia in hips with an 
acetabular angle greater than 35° on the preoperative 
radiograph and in those with instability. 
Regardless of limitations and intra operative 
observation, we concluded that the defined criteria of 
bony procedures should not be compromised in 18 
months and above children of DDH otherwise there 
remains the higher chance of post operative hip 
dislocation.24, 25 

Conclusion 
After the long follow up comparison study of two groups, 
we concluded that the concept of minimal invasion and 
sparing the bony procedures were not successful at all 
in children older than 18 months of age. Despite 
adequacy of reduction, the bony procedures are must 
for the containment of femoral head in the acetabulum 
and reduction of hip joint. Only capsuloraphy and hip 
spica are insufficient for maintaining the hips reduce. All 
patients of age more than one and half year preferably 
need bony procedures 
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