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ABSTRACT:ABSTRACT:
Background: Developmental Dysplasia of the Hip (DDH) is a significant pediatric orthopedic condition with 
long-term implications for hip function and mobility. This study aimed to evaluate the clinical outcomes and 
effectiveness of surgical management, focusing on the Dega osteotomy technique.
Materials & Methods: This retrospective single-center study included 35 patients (49 operated hips) who under-
went Dega osteotomy for DDH between January 2020 and December 2024. Demographic, clinical, and surgical 
data were collected, and functional outcomes were assessed using standardized measures.
Results: The mean age at diagnosis was 1.84 years (±1.2). Dega osteotomy was the most frequently performed 
procedure (62.9%), often combined with other interventions. Postoperative outcomes were favorable, with 82.9% 
of patients reporting no or minor pain. Functional outcomes showed that 97.1% of patients did not require mobility 
support, 77.1% exhibited no limp, and 85.7% could walk unlimited distances. Statistically significant associations 
were observed between the number of surgeries and hip involvement (p = 0.000), type of harness used (p = 
0.032), type of operation (p = 0.016), pain levels (p = 0.042), and walking distance (p = 0.041).
Conclusions: The Dega osteotomy, often combined with other procedures, demonstrated effective surgical 
management of DDH in this single-center experience. Favorable functional outcomes, including improved mobility 
and reduced pain, were achieved in the majority of patients. These findings underscore the importance of early 
diagnosis and tailored interventions to optimize long-term outcomes for DDH patients.
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Pediatric orthopedics.
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pediatric orthopedic disorders, with significant im-
plications for long-term hip function and mobility if 
left untreated or inadequately managed.2 The global 
prevalence of DDH varies significantly across dif-
ferent populations and geographical regions, with 
reported rates ranging from 1.6 to 28.5 per 1,000 live 
births.3 Various factors influence the development of 
DDH, including genetic predisposition, female gen-
der, firstborn status, and breech presentation.4 Early 
diagnosis and appropriate intervention are crucial for 
optimal outcomes, as delayed treatment can lead to 
complications including premature osteoarthritis, gait 
abnormalities, and chronic pain.5

The management of DDH has evolved considerably 
over the past decades, with treatment strategies 
tailored to the patient’s age at presentation and 
the severity of the condition.6 While early detection 

INTRODUCTIONINTRODUCTION
Developmental Dysplasia of the Hip (DDH) rep-
resents a spectrum of anatomical abnormalities 
affecting the developing hip joint, ranging from 
mild acetabular dysplasia to complete dislocation.1 
This condition remains one of the most challenging 



36

Abbas Ali, et al.

Gomal Journal of Medical Sciences. January - March 2026, Vol. 24, No. 1

and conservative management with Pavlik harness 
remain the gold standard for infants, surgical inter-
vention becomes necessary for cases diagnosed 
later or those failing conservative treatment.7 Among 
the various surgical techniques, the Dega osteotomy 
has emerged as a valuable procedure for acetabular 
remodeling in DDH.8

The Dega osteotomy, first described by Wladyslaw 
Dega in 1964, is an incomplete transiliac osteoto-
my that allows for three-dimensional correction of 
acetabular dysplasia.9 This technique is particularly 
effective in addressing the complex anatomical 
abnormalities associated with DDH, including ace-
tabular deficiency and femoral head coverage.10 The 
procedure’s versatility in achieving both anterior and 
lateral coverage while maintaining posterior stability 
has made it an attractive option for treating DDH in 
various age groups.11

The present study aimed to evaluate the clinical out-
comes and effectiveness of surgical approach, with 
particular emphasis on the Dega osteotomy tech-
nique. By analyzing our single-center experience, 
we seek to contribute to the existing literature on 
surgical management of DDH and provide insights 
into factors influencing treatment outcomes. Our 
analysis encompasses various aspects of patient 
care, including preoperative planning, surgical tech-
nique modifications, and postoperative management 
protocols.

METHODS AND MATERIALSMETHODS AND MATERIALS
This retrospective cross-sectional study was con-
ducted by our research team initiated a compre-
hensive single-center investigation focusing on 
pediatric patients who underwent Dega osteotomy 
for developmental dysplasia of the hip at our institu-
tion’s Department of Pediatric Orthopedics Khyber 
Teaching Hospital Peshawer. This cross-sectional 
spans from January 2020 through December 2024, 
capturing a focused period of surgical interventions 
and follow-up care. The investigation took place 
at our specialized pediatric orthopedic unit, which 
serves as a primary referral center for complex pe-
diatric hip disorders across our geographic region. 
Our facility maintains dedicated operating theaters 
equipped with specialized pediatric orthopedic in-
strumentation and staffed by experienced surgical 
teams. The postoperative care unit features child-fo-
cused recovery spaces and rehabilitation facilities, 
staffed by pediatric nurses and physiotherapists with 
extensive experience in post-surgical hip care. 
We included 35 consecutive patients who met 
our study criteria. The cohort demonstrated the 
characteristic female predominance of DDH, 
comprising 23 female and 12 male patients. 
Notably, our series included 14 bilateral cases and 
21 unilateral presentations, resulting in a total of 
49 operated hips. The mean age at diagnosis of 

1.5 years reflects the demographics of our referral 
population, where delayed presentation remains 
a significant challenge. We carefully documented 
associated factors such as birth history, family 
history, and previous treatment attempts to build 
a comprehensive understanding of each case’s 
progression. Our surgical approach followed 
a carefully developed protocol refined through 
extensive clinical experience. Each procedure 
began with precise preoperative planning, including 
detailed radiographic analysis and three-dimensional 
consideration of the required correction. The Dega 
osteotomy was performed through a standard Smith-
Peterson approach, with careful attention to soft 
tissue handling and preservation of the sciatic notch 
periosteum. Twenty patients underwent isolated 
Dega osteotomy, while fifteen required additional 
procedures based on intraoperative findings. 
These supplementary interventions included 
open reduction, femoral shortening, and capsular 
plication, tailored to address specific anatomical 
requirements. Capsulorrhaphy was performed in 
30 cases to enhance joint stability, with the specific 
technique modified according to individual capsular 
laxity patterns.
We implemented a structured data collection 
protocol encompassing surgical details, and 
operative outcomes. We recorded demographic 
information, clinical presentation patterns, and 
detailed radiographic measurements using 
standardized forms. Surgical documentation 
included operative time, blood loss, technical 
modifications, and intraoperative findings. Our 
statistical methodology employed both descriptive 
and analytical approaches using SPSS version 
26.0. We calculated means and standard deviations 
for continuous variables, while categorical data 
underwent frequency analysis. We established 
statistical significance at p < 0.05. We used the 
chi square test to find out the association between 
DDH and other parameters. This study adhered to 
stringent ethical guidelines, operating under formal 
approval from the Research Ethical Committee of 
Iqra National University [Ref: INU/AHA/031-20]. We 
obtained informed consent from parents or legal 
guardians for both the surgical procedures and study 
participation. The study design and implementation 
followed the principles outlined in the Declaration 
of Helsinki, with particular attention to the special 
considerations required for pediatric research.

RESULTSRESULTS
A total of 35 patients with developmental dysplasia 
of the hip (DDH) were included. Females comprised 
65.7% (n=23) and males 34.3% (n=12). The most 
frequent age group was 4–6 years (51.4%, n=18), 
followed by 7–10 years (31.4%, n=11) and 1–3 years 
(17.1%, n=6). Hip involvement was right-sided in 
40% (n=14), left-sided in 20% (n=7), and bilateral 
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in 40% (n=14). A positive family history of DDH was 
present in 20% (n=7) (Table 1).
Most patients reported no pain/ignored pain (82.9%, 
n=29), while 17.1% (n=6) reported slight/occasional 

pain (Table 1). Functional outcome measures 
showed: no need for mobility support in 97.1% 
(n=34), no limp in 77.1% (n=27), unlimited walking 
distance in 85.7% (n=30), and normal stair climbing 

Table 1. Demographic, clinical characteristics, and surgical management of DDH patients (N=35)

Variable Details Frequency (%)

Gender Male 12 (34.3%)

Gender Female 23 (65.7%)

Age Group 1–3 Years 6 (17.1%)

Age Group 4–6 Years 18 (51.4%)

Age Group 7–10 Years 11 (31.4%)

Educational Level Not Started 23 (65.7%)

Educational Level Play Group 1 (2.9%)

Educational Level Nursery 4 (11.4%)

Educational Level Prep 4 (11.4%)

Educational Level 1st Class 2 (5.7%)

Educational Level 3rd Class 1 (2.9%)

Hip Suffered from DDH Left Hip 7 (20%)

Hip Suffered from DDH Right Hip 14 (40%)

Hip Suffered from DDH Both Right and Left Hip 14 (40%)

Any family history of DDH Yes 7 (20%)

Any family history of DDH No 28 (80%)

Type of Harness use No harness used 6 (17.1%)

Type of Harness use Spica cast 28 (80%)

Type of Harness use Both, Pavlik harness 1 (2.9%)

Type of operation for DDH treatment Open reduction 5 (14.3%)

Type of operation for DDH treatment Open reduction + Dega osteotomy + femoral short-
ening 3 (8.6%)

Type of operation for DDH treatment Dega (pelvic) osteotomy 22 (62.9%)

Type of operation for DDH treatment Dega osteotomy + femoral shortening + femoral 
derotation 3 (8.6%)

Type of operation for DDH treatment Open reduction + Adductor Tenotomy + ORIF 1 (2.9%)

Type of operation for DDH treatment Bilateral arthrography with closed reduction 1 (2.9%)

Pain in hip No pain, or ignores it 29 (82.9%)

Pain in hip Slight pain or occasional pain 6 (17.1%)
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without support in 88.6% (n=31) (Table 2).
The mean age at diagnosis was 1.84 ± 1.2 years 
(range 0.5–5). The mean number of doctor visits was 
6.57 ± 6.32 (range 0–36). Mean weight was 14.66 ± 
2.99 kg (range 9–29) (Table 3).
Statistical analysis demonstrated a significant 
association between hip involvement pattern and 
the number of surgical procedures performed (p < 
0.001). Hip involvement was also significantly asso-
ciated with the type of harness used (p = 0.032), the 

Table 2. Functional outcomes following DDH treatment (N=35)

Variable Details Frequency (%)
Type of support used None 34 (97.1%)
Type of support used Cane for long walks 1 (2.9%)
Limp Support Slight 8 (22.9%)
Limp Support None 27 (77.1%)
Distance for walking Unlimited 30 (85.7%)
Distance for walking Indoor 5 (14.3%)
Climbing stairs Normally without any support (railing/cane etc.) 31 (88.6%)
Climbing stairs Normally but needs some support 4 (11.4%)

Table 3. Descriptive statistics of key variables

Variable Mean ± Std. Minimum Maximum
Age at the time of diagnosis of DDH (years) 1.84 ± 1.2 0.5 5
Number of visits to the doctor 6.57 ± 6.32 0 36
Weight (kg) 14.66 ± 2.99 9 29
Table 4. Association of clinical and demographic variables with hip involvement (counts) and p-values

Variable Details Left Hip Right Hip Both Hips P-value
Gender Male 4 4 4 0.363
Gender Female 3 10 10 0.363
Age Group 1–3 Years 1 2 3 0.804
Age Group 4–6 Years 4 6 8 0.804
Age Group 7–10 Years 2 6 3 0.804
Number of Surgeries Done 1 7 12 0 0.000 (<0.001)
Number of Surgeries Done 2 0 2 12 0.000 (<0.001)
Number of Surgeries Done 3 0 0 2 0.000 (<0.001)
Any family history of DDH Yes 1 2 4 0.732
Any family history of DDH No 6 12 10 0.732
Type of harness used No harness used 0 3 3 0.032
Type of harness used Spica cast 7 11 10 0.032
Type of harness used Both, Pavlik harness 0 0 1 0.032
Type of operation for DDH 
treatment Open reduction 0 2 3 0.016

Type of operation for DDH 
treatment

Open reduction + Dega 
osteotomy + femoral 
shortening

0 2 1 0.016

type of surgical procedure performed (p = 0.016), 
reported postoperative hip pain (p = 0.042), and 
walking distance limitation (p = 0.041). No statisti-
cally significant association was observed between 
hip involvement and gender (p = 0.363), age group 
(p = 0.804), family history of DDH (p = 0.732), need 
for walking support (p = 0.462), limp presence (p 
= 0.750), or stair-climbing ability (p = 0.877). The 
distribution of variables according to hip involvement 
and corresponding p-values are detailed in Table 4.
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DISCUSSION DISCUSSION 
This study provides a comprehensive analysis of 
the clinical outcomes and surgical management 
of developmental dysplasia of the hip (DDH) using 
Dega osteotomy, based on a single-center experi-
ence. The findings are consistent with the published 
studies, which demonstrated the importance of early 
diagnosis and intervention in improving outcomes 
for DDH patients. 12 The predominance of female 
patients in this cohort (65.7 percent) aligns with 
previous studies, such as James et al. (2018), which 
reported a higher prevalence of DDH in females 
due to hormonal and anatomical factors. 13 The 
mean age at diagnosis in this study (1.84 years) is 
slightly higher than the average, which emphasize 
the critical window for diagnosis within the first year 
of life 14. A study by Lv et al. reported that pediatrics 
found that early diagnosis within the first six months 
significantly reduces the need for surgical interven-
tion. The delayed diagnosis observed in this cohort 
may be attributed to limited access to healthcare or 
lack of awareness, as noted in similar studies from 
developing regions. 15

The surgical management of DDH in this cohort was 
dominated by Dega osteotomy, performed in 62.9 
percent of cases. 16 This is consistent with findings 
Shen et al. which have highlighted the effectiveness 
of Dega osteotomy in achieving stable hip reduction 
and improving functional outcomes. 17 A study by 
Liu et al. demonstrated that Dega osteotomy has 
a success rate of over 85 percent in restoring hip 
stability in children aged 2-6 years. 18 The significant 

association between the number of surgeries and 
hip involvement (p = 0.000) underscores the com-
plexity of managing bilateral cases. 18 Non-surgical 
interventions, such as the use of spica casting, were 
also prominent in this study, aligning with recommen-
dations by Tisherman et al. 19 For instance, a study 
by Brown et al. (2016) in Wiley Clinical Orthopedics 
found that spica casting is effective in early-stage 
DDH management, 19 particularly in children under 
18 months. 20 However, the limited use of Pavlik 
harnesses in this cohort (2.9 percent) contrasts with 
findings from developed countries, where Pavlik 
harnesses are more commonly employed as the 
first line of treatment. 21 Functional outcomes in this 
study were largely positive, with 85.7 percent of 
patients achieving unlimited walking distance and 
88.6 percent climbing stairs without support. 22 These 
results are comparable to those reported by Kim et 
al. which document similar improvements in mobility 
and independence following surgical intervention. 
22 A study by van Stralen et al. found that over 90 
percent of patients who underwent Dega osteotomy 
regained full mobility within two years post-surgery 
23. The low incidence of postoperative pain (17.1 
percent) further supports the efficacy of the surgical 
techniques employed. 24

Despite these positive outcomes, the study has cer-
tain limitations, including its single-center design and 
relatively small sample size, which may limit the gen-
eralizability of the findings. Future research should 
focus on multicenter studies with larger cohorts to 
validate these results and explore long-term out-

Type of operation for DDH 
treatment Dega (pelvic) osteotomy 7 10 5 0.016

Type of operation for DDH 
treatment

Dega osteotomy + femo-
ral shortening + femoral 
derotation

0 0 3 0.016

Type of operation for DDH 
treatment

Open reduction + Adduc-
tor Tenotomy + ORIF 0 0 1 0.016

Type of operation for DDH 
treatment

Bilateral arthrography with 
closed reduction 0 0 1 0.016

Pain in hip No pain, or ignores it 7 9 13 0.042
Pain in hip Slight/occasional pain 0 5 1 0.042
Type of support used None 7 13 14 0.462
Type of support used Cane for long walks 0 1 0 0.462
Limp Support Slight 1 4 3 0.750
Limp Support None 6 9 12 0.750
Distance for walking Unlimited 7 10 13 0.041
Distance for walking Indoor 0 4 1 0.041
Climbing stairs Normal without support 7 12 12 0.877

Climbing stairs Normal but needs some 
support 0 2 2 0.877
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comes. Additionally, the role of family history in DDH 
etiology warrants further investigation, as highlighted 
in recent BMC and Elsevier publications. A study by 
Kiani et al. found a strong genetic predisposition in 
families with a history of DDH, suggesting the need 
for targeted screening programs. 25

CONCLUSIONCONCLUSION
This study highlights the critical role of early di-
agnosis and tailored surgical interventions, such 
as Dega osteotomy, in managing developmental 
dysplasia of the hip (DDH). The findings emphasize 
the importance of individualized treatment strategies 
to optimize functional outcomes and improve the 
quality of life for pediatric patients. Future research 
should focus on multicenter studies with larger 
cohorts to validate these findings and explore long-
term outcomes.
Ethics approval and consent to participate
This study was approved by the Institutional Review 
Board (IRB) of via notification no-08/0/DME/KMC, 
dated 15/08/2025. Written informed consent was 
obtained from all participants or their legal guardians 
prior to inclusion in the study.
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