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Abstract 

Objectives: This study aimed to assess function, patient satisfaction, and quality of life before and after 
total hip arthroplasty (THA) in patients with different types of dysplastic hips.  

Methods: This prospective, single-group, pre–post interventional study included patients with hip dysplasia who 
underwent THA at Imam Reza and Ghaem hospitals in Mashhad, Iran, between 2018 and 2022. The collected data 
included surgical details, pain intensity assessed using the visual analog scale (VAS), Hip Disability and 
Osteoarthritis Outcome Score (HOOS), Harris Hip Score (HHS), quality of life (QOL), leg length discrepancy (LLD), 
and abductor muscle strength. These variables were evaluated before surgery and at least two years 
postoperatively. Statistical significance was set at a P-value of less than 0.05. 

Results: The study included 43 dysplastic hips. Of the patients, eight (18.60%) were male and 35 (81.40%) were 
female, with a mean age of 43.28 ± 10 years. Functional outcomes improved significantly after THA compared with 
the preoperative status, as reflected by improvements in HHS from 45.58 to 84.60 (P < 0.001), HOOS from 32.98 
to 77.39 (P < 0.001), VAS from 74.56 to 0.28 (P < 0.001), QOL from 30.35 to 74.56 (P < 0.001), and LLD from 2.88 
to 0.70 (P < 0.001). However, no significant association was observed between preoperative and postoperative 
complication rates (P > 0.05). 

Conclusion: The assessment of THA outcomes in patients with developmental dysplasia of the hip (DDH) showed 
that this procedure improved function, patient satisfaction, and quality of life while substantially reducing pain. 
However, this analysis did not specifically compare outcomes according to the surgical approach, implant type, or 
type of shortening osteotomy used. 

        Level of evidence: IV 

        Keywords: Developmental dysplasia of the hip, Hip replacement, Outcome, Total hip arthroplasty 

 
 

Introduction

evelopmental dysplasia of the hip (DDH) is a 
complex condition that commonly affects young 
individuals, with a reported prevalence ranging 

widely from 1.5% in the general population to nearly 30% 
in selected high-risk cohorts.1-3 DDH occurs more 
frequently in females,4,5 and when diagnosed in newborns, 
prompt management is essential to prevent long-term 
complications and secondary degenerative arthritis of the 
hip joint.6 

The treatment of developmental dysplasia of the hip 

)DDH) varies according to the patient’s age and the severity 
of hip involvement. Surgical interventions—including total 
hip arthroplasty (THA), resurfacing arthroplasty, 
periacetabular or proximal femoral osteotomy, 
arthroscopy, and, rarely, hip fusion or resection 
arthroplasty—are commonly employed to manage severe 
forms of hip dysplasia.5,7 DDH encompasses a spectrum of 
abnormalities affecting both the acetabulum and femur. 
Without appropriate management, these conditions can 
result in hip pain and osteoarthritis, potentially 
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necessitating THA.8 Performing THA in patients with 
dysplastic hips is particularly challenging due to the 
complex anatomy of the femur and acetabulum. The 
younger age of patients combined with a wide range of 
anatomical variations further increases the complexity of 
the procedure.5,9-11 A comprehensive review and meta-
analysis comparing THA outcomes in patients with DDH 
and osteoarthritis reported higher revision rates after THA 
in patients with DDH compared to those with 
osteoarthritis.12 The complexity of THA in dysplastic hips, 
particularly in cases of high dislocation, is further amplified 
by morphological variations, technical challenges, and 
limitations of prosthetic designs. Several complications 
continue to pose significant challenges in the management 
of dysplastic hips, including leg length discrepancy (LLD), 
nonunion at osteotomy sites, nerve injury, postoperative 
hip dislocation, knee valgus deformities, and aseptic 
loosening.10,13,14 These complications highlight the ongoing 
need for research and innovation to improve patient 
outcomes following THA in dysplastic hips.5,15 

Total hip arthroplasty (THA) is among the most effective 
treatment options for adult patients with dysplastic hips 
and can provide stable long-term outcomes. Therefore, 
identifying complications associated with THA is essential 
for improving the management of dysplastic hips and 
optimizing postoperative outcomes. Accordingly, this study 
aimed to compare clinical outcomes, including pain, 
function, patient satisfaction, and quality of life, before and 
after THA in patients with dysplastic hips. 

Materials and Methods 
Patient selection 

This study was approved by the Ethics Committee of 
Mashhad University of Medical Sciences (No: 
IR.MUMS.MEDICAL.REC.1402.027), and all patients 
provided informed consent to participate. We reviewed the 
institutional database for THAs performed at Imam Reza 
and Ghaem hospitals in Mashhad, Iran, between 2018 and 
2022. Inclusion criteria comprised patients who underwent 
THA with a minimum follow-up of two years and who 
completed preoperative and at least one-year postoperative 
patient-reported outcome measures (PROMs). Patients who 
declined participation or had less than two years of follow-
up were excluded. Additionally, registry records of all 
patients who underwent primary THA with a principal 
diagnosis of DDH and a minimum two-year follow-up were 
analyzed. 

Preoperative demographic data, including age, sex, and 
side of involvement, were obtained from the hospital clinical 
records. For each patient, the diagnosis of developmental 
dysplasia of the hip (DDH) was confirmed according to the 
Crowe classification system through a review of clinical 
records and preoperative plain radiographs.16   

Subsequently, surgical details were recorded, including the 
surgical approach, leg length discrepancy (LLD), abductor 
muscle strength, and the type of femoral shortening or soft-
tissue release performed. Patient-reported outcome 
measures (PROMs) were assessed using the visual analog 
scale (VAS), the Hip Disability and Osteoarthritis Outcome 
Score (HOOS), the Harris Hip Score (HHS), and the quality-
of-life (QOL) domain. These measures were collected 
preoperatively and at a minimum of two years 

postoperatively to evaluate clinical outcomes and patient 
satisfaction after THA. QOL was assessed using the dedicated 
Quality of Life subscale of the HOOS questionnaire (HOOS-
QOL). 

Abductor muscle strength was assessed using the Medical 
Research Council (MRC) manual muscle testing scale. This 
scale grades muscle strength from 0, indicating no visible 
contraction, to 5, indicating normal strength, based on the 
patient’s ability to move the limb against gravity and 
examiner-applied resistance. Leg length discrepancy (LLD) 
was measured using a measuring tape. True limb length was 
measured from the anterior superior iliac spine (ASIS) to the 
medial malleolus to minimize the effect of hip abduction or 
adduction, which may result in apparent limb length 
discrepancy. 

Surgical Technique 
Two main surgical approaches were used for THA in the 

included patients: the posterolateral approach and the direct 
lateral (Hardinge) approach. 

In the posterolateral approach, the patient was placed in 
the lateral decubitus position. The gluteus maximus was 
split, followed by release of the short external rotators and 
posterior hip capsule to allow posterior dislocation of the 
femoral head. Meticulous repair of the short external 
rotators and posterior capsule to their femoral attachment 
was performed to reduce the risk of postoperative 
dislocation. 

In the direct lateral (Hardinge) approach, the patient was 
also placed in the lateral decubitus position. The anterior 
portions of the gluteus medius and gluteus minimus tendons 
were released while preserving their posterior femoral 
attachments. The hip was then dislocated anteriorly to 
facilitate the arthroplasty procedure. 

Statistical analysis 
Data were analyzed using IBM SPSS Statistics for 

Windows, version 21.0 (IBM Corp., Armonk, NY, USA). 
Descriptive statistics were reported for quantitative 
variables as mean, standard deviation, median, and 
interquartile range, and for qualitative variables as 
frequencies and percentages. The Kolmogorov–Smirnov 
test was used to assess the normality of variable 
distributions. For normally distributed continuous 
variables, the paired-samples t-test was used to compare 
preoperative and postoperative values, whereas the 
Wilcoxon signed-rank test was applied to non-normally 
distributed variables. The chi-square test was used to 
analyze qualitative variables. Statistical significance was 
set at P < 0.05. 

Results 
A total of 43 primary total hip arthroplasties (THAs) were 

performed in 36 patients diagnosed with developmental 
dysplasia of the hip (DDH). Of these patients, five (14%) 
were male and 31 (86%) were female. The mean patient 
age was 28.43 years (range: 25–63 years), and the mean 
follow-up period was 3.51 years (range: 2–6 years). Patient 
clinical and demographic characteristics are summarized 
in [Tables 1 and 2]. 

The preoperative and postoperative HOOS, HHS, QOL, 
VAS pain scores, and LLD values are presented in [Table 3]. 
Postoperatively, the mean abductor muscle strength was 
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4.47 ± 0.80. Muscle strength ranged from grade 2, 
indicating movement in a gravity-eliminated position, to 
grade 5, indicating normal strength. Significant 
improvements were observed in HOOS, HHS, QOL, VAS 
pain scores, and LLD after surgery compared with 

preoperative values (P < 0.001). These findings indicate 
improved functional outcomes and quality of life, along 
with reduced pain and leg length discrepancy, following 
THA.

 
Table 1. Demographic data of patients 

Parameters Values 

No. of patients (hips) 36 )43) 

Gender (male/female) 5/31 

Mean age (years) (range, SD) 43.28 )25-63, 10) 

Mean follow-up (years) (range, SD) 3.51 )2-6, 1.56) 

Crowe classification (cases) (%) 

1 

2 

3 

4 

 

1 )2.3) 

18 )41.9) 

10 )23.3) 

14 )32.6) 

Side 

Right 

Left 

Bilateral 

 

13 )30.2) 

16 )37.2) 

7 )16.3) 

Table 2. The clinical Characteristics of patients with Developmental Dysplasia of the Hip 

Parameters Values 

Approach 

Kocher-Langenbeck (posterior) 

Direct lateral approach (of Hardinge) 

 

27)62.8) 

16 )37.2) 

Prosthesis brand 

DePuy 

Zimmer 

Others 

 

25 )51.1) 

6 )14.0) 

12 )27.9) 

Osteotomy type 

Subtrochanteric 

Distal femur 

No Osteotomy 

 

5 )11.6) 

1 )2.3) 

37 )86.0) 

Soft tissue release 

Adductor 

Anterior & Adductor 

Anterior 

Anterior & Adductor & Hamstring 

Anterior & Hamstring 

Sciatica 

Adductor and Sciatic 

 

7 )16.3) 

5 )11.6) 

3 )7.0) 

3 )7.0) 

2 )4.7) 

2 )4.7) 

1 )2.3) 

Acetabuloplasty and Graft 9 )21.0) 

Baseline Cup Displacement 

0.5 cm up 

1.5 cm up 

1 cm up 

2 cm up 

 

3 )7.0) 

1 )2.3) 

4 )9.3) 

3 )7.0) 
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Table 3. Comparison of clinical outcomes pre and postoperative 

Parameters Preoperative Postoperative P-value 

Harris Hip Scores )HHS) † 45.58 ± 13.01 84.60 ± 5.01 <0.001 

HOOS † 32.98 ± 7.41 77.39 ± 9.89 <0.001 

Quality of life )QOL)† )%) 30.35 ± 7.29 74.56 ± 11.36 <0.001 

Visual Analog Scale )VAS)† 74.56 ± 1.93 0.28 ± 0.59 <0.001 

LLD † )cm) 2.88 ± 1.85 0.70 ± 0.91 <0.001 

          †Mean score )standard error). HOOS, Hip dysfunction, and osteoarthritis outcome score; LLD, Leg length discrepancy 

 
 
 
Complications of THA in this patient cohort included one 

fracture above the lesser trochanter, which was managed 
with cerclage wiring, and three fractures of the greater 
trochanter, which were repaired using wires and pins. 
One patient sustained a distal femoral stem fracture that 
was stabilized with screws and plates; this patient 
subsequently experienced a dislocation requiring 

revision surgery and acetabular cup replacement. Three 
additional cases of dislocation were observed: two 
occurred during the first postoperative week, and one 
occurred within the first year due to cup loosening. All 
three patients underwent revision surgery with 
acetabular cup replacement [Table 4]. 

 
Table 4. Comparison of complications rate pre and postoperative 

Complication N (%) No. Patients (%) 

Periprosthetic fracture )LT) 5 )12.8) 

Dislocation 3 )7.7) 

Heterotopic ossification )HO) 4 )10.2) 

Early revision )↑ cup head size) 3 )7.7) 

 
Heterotopic ossification (HO) was classified according 

to Brooker’s system, with two patients graded as Brooker 
II, one as Brooker I, and one as Brooker III. One patient 
developed peroneal nerve palsy, which gradually 
improved over six months with physiotherapy and the 
use of an ankle–foot orthosis. Two cases of stress 
shielding in the proximal femur and two instances of 
greater tuberosity (GT) avulsion were observed. 
Additionally, three patients required revision THA with 
upsized acetabular cups and femoral heads (from 28 mm 
to 32 mm) due to joint dislocation. 

Representative Radiological Findings 
  To illustrate the range of deformities and surgical outcomes, 
preoperative and postoperative radiographs from three 
representative patients are presented. 

Case 1: A 30-year-old male patient with bilateral Crowe type 
IV DDH underwent THA via the posterolateral approach 
[Figure 1]. 
Case 2: A 53-year-old female patient with bilateral Crowe 
type III DDH underwent THA via the posterolateral 
approach [Figure 2]. 
Case 3: A 42-year-old female patient with right Crowe 
type I and left Crowe type III DDH underwent THA via the 
direct lateral (Hardinge) approach on the more severely 
affected side [Figure 3]. 

These figures demonstrate restoration of the hip center, 
correction of leg length discrepancy, and stable implant 
positioning across different surgical approaches and 
Crowe classification types. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Preoperative (a) and postoperative (b) anteroposterior pelvic radiographs of a patient with bilateral Crowe type IV DDH. This 
patient underwent bilateral THA using the posterolateral approach. The preoperative image shows high dislocation of both femoral 
heads with absence of the true acetabulum and severe proximal femoral migration. The postoperative image demonstrates successful 
restoration of the bilateral hip centers at the level of the true acetabulum, stable placement of cementless femoral stems, correction of 
leg length discrepancy, and no evidence of loosening, dislocation, or periprosthetic fracture at final follow-up 
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Figure 2. Preoperative (a) and postoperative (b) anteroposterior pelvic radiographs of a patient with bilateral Crowe type III DDH who 
underwent bilateral THA via the posterolateral approach. The preoperative view reveals moderate proximal femoral migration with partial 
formation of a false acetabulum bilaterally. The postoperative image shows well positioned acetabular components at the anatomic hip center, 
stable bilateral cementless femoral stems, complete correction of preoperative proximal migration, symmetric reconstruction of both hip 
joints, and no radiological signs of loosening, osteolysis, or dislocation at two years after surgery 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Preoperative (a) and postoperative (b) anteroposterior pelvic radiographs of a patient with right Crowe type I and left Crowe type 
III DDH. The left hip (more severe, Crowe type III) underwent THA via the direct lateral (Hardinge) approach. The preoperative image shows 
mild subluxation on the right side (Crowe I) and moderate proximal femoral migration with false acetabulum formation on the left side (Crowe 
III). The postoperative radiograph demonstrates successful placement of the acetabular component at the true acetabulum on the left side, 
stable femoral stem alignment, restoration of the hip center, and correction of the preoperative deformity. The right hip (Crowe I) was 
managed conservatively and shows preserved joint space without progression of osteoarthritis at follow up 

 
 

Discussion  
This study evaluated changes in functional outcomes 

and quality of life in patients with developmental 
dysplasia of the hip (DDH) before and after total hip 
arthroplasty (THA). Postoperative assessments 
demonstrated significant improvements in function, 
patient satisfaction, pain (VAS), and quality of life, as 
measured by the HOOS, HHS, QoL, and VAS scores. 
Although some subjective perceptions of function may 
differ preoperatively, validated scoring systems 
consistently indicated significant improvements 
following surgery. 

It is noteworthy that the majority of patients in our 
cohort were female, which aligns with epidemiological 
data indicating that DDH is significantly more prevalent 
in women. This sex-related predisposition has been 
attributed to hormonal influences, intrauterine 
positioning, and genetic factors. Female patients often 
present with smaller acetabular and femoral dimensions, 
which may increase the technical complexity of THA. 
However, our findings, consistent with previous reports, 
indicate that sex does not adversely affect postoperative 
outcomes.17 

Previous studies have demonstrated the effectiveness of 

THA in improving outcomes in patients with 
developmental dysplasia of the hip (DDH). Vigdorchik et 
al. reported significant improvements in pain relief, 
function, and overall quality of life after THA in this 
patient population.18 Similarly, Koutalos et al. observed 
notable postoperative improvements in the general, 
physical, and psychosocial aspects of patients’ quality of 
life compared with their preoperative status.19 Chang et 
al. further supported these findings by reporting 
favorable patient-reported quality-of-life outcomes after 
THA.20 In line with these studies, the present study 
confirmed improvements in function and quality of life 
after THA in patients with DDH. 

Papachristou et al. demonstrated that THA results in 
sustained improvements in pain relief, functional 
capacity, return to daily activities, and reduced 
complication rates.²¹ Similarly, Sanei et al. reported a 
significant reduction in pain, supporting the effectiveness 
of this procedure in pain management.²² The findings of 
the present study are consistent with these reports, 
showing a significant postoperative decrease in VAS 
scores, which indicates effective pain reduction and 
improved patient comfort. This reduction in pain, 
together with functional improvement, contributed to a  
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marked enhancement in overall quality of life. Patients 
were able to resume daily activities that may have been 
substantially limited before surgery. The increase in 
postoperative QoL scores further supports this 
improvement. 

Previous studies have consistently demonstrated 
significant improvements in HHS following THA in 
patients with developmental dysplasia of the hip 
(DDH).22,23 Additionally, the Hip Disability and 
Osteoarthritis Outcome Score (HOOS) is a valuable tool 
for assessing THA efficacy in this population, providing a 
comprehensive evaluation of postoperative pain, physical 
function, and quality of life.²⁴ Sutton et al. further 
emphasized the predictive value of preoperative patient-
reported outcome measures, including HOOS, for 
forecasting functional improvement after THA.²⁵ The 
present study corroborates these findings, showing 
significant improvements in both HHS and HOOS scores 
following THA. These results highlight the utility of tools 
such as HOOS in evaluating patient-reported outcomes in 
patients with DDH undergoing THA. Although HOOS and 
HHS have been widely used to assess surgical outcomes 
in hip osteoarthritis, there remains a lack of focused 
research validating their application specifically in 
patients with DDH. Future studies should address this 
gap, including the use of short-form HOOS and HHS in this 
population. 

Complications following THA in patients with 
developmental dysplasia of the hip (DDH) have been 
investigated in several long-term studies. A 21-year 
follow-up reported that most complications occurred 
within the first decade, including 17% implant failures, 
7% dislocations, 1% periprosthetic infections, 1% 
prosthesis fractures, and severe heterotopic ossification 
requiring surgical removal.21,26 A systematic review of 24 
studies reported an average dislocation rate of 5.8%, 
heterotopic ossification (HO) rate of 11.1%, and fracture 
rate of 2.9% in this patient population.³ The present study 
is consistent with these findings, identifying 
periprosthetic fractures (12.8%) as the most common 
complication. Other complications, including heterotopic 
ossification (10.2%), dislocation (7.7%), and revision 
surgeries (7.7%), were less frequent. Importantly, no 
surgical site infections around the prosthesis were 
observed. These results reflect advances in surgical 
techniques and implant design, which have contributed to 
improved safety and reduced complication rates in THA 
for patients with DDH. 

Limitations and Suggestions 
  Despite extensive research on functional outcomes and 
quality of life in patients with DDH undergoing THA, several 
knowledge gaps remain that warrant further investigation. 
The limitations of this study include a small sample size, lack 
of evaluation of alternative surgical approaches, absence of 
standardized assessment tools for all patients, and exclusion 
of concurrent medical conditions. Additionally, aggregated 
outcome reporting in the literature precluded stratified 
analysis of the effects of key prognostic factors, such as the 
severity of dysplasia (Crowe classification), on functional 

scores and complication rates. Future research should 
investigate the impact of specific comorbidities on 
postoperative outcomes to optimize interventions and 
enhance patient care. 

Conclusion 
The assessment of THA outcomes in patients with DDH 

demonstrated that this procedure results in improved 
function, increased patient satisfaction, and enhanced 
quality of life, while concurrently reducing pain. However, 
our analysis did not specifically compare outcomes based 
on the surgical approach, prosthesis type, or the type of 
femoral shortening osteotomy performed. Additionally, 
these benefits are achieved through effective pain relief 
without introducing unique complications. 
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