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ABSTRACT… Objective: To assess short-term functional outcomes following surgical containment in children with Legg-
Calvé-Perthes disease (LCPD) classified as Herring group B or C. Study Design: Prospective Observational study. Setting: 
Department of Orthopaedics & Spine Centre, Ghurki Trust Teaching Hospital, Lahore. Period: August 01, 2024 to January 
31, 2025. Methods: Fourteen children aged 4–10 years with LCPD (Herring B or C) underwent surgical containment. Patients 
with comorbidities affecting hip function were excluded. Functional status was evaluated using the Harris Hip Score (HHS) 
preoperatively and six weeks postoperatively. Statistical analysis was performed using SPSS v23, with significance set at p 
≤ .05. Results: The mean HHS improved significantly from 35.5 ± 7.88 preoperatively to 89.0 ± 3.62 postoperatively (p < 
.05). Subgroup analysis by age, gender, laterality, and Stulberg classification showed no statistically significant differences; 
however, greater improvements were observed in unilateral cases and those with Stulberg grades IV–V. Conclusion: Surgical 
containment significantly improves short-term functional outcomes in children with moderate-to-severe LCPD. Although 
subgroup differences were not statistically significant, observed trends support better recovery in unilateral and radiologically 
severe cases. Larger multicenter studies with longer follow-up are recommended.
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INTRODUCTION
Perthes disease, also known as Legg-Calvé-
Perthes disease, is a pediatric orthopedic 
condition characterized by idiopathic avascular 
necrosis of the femoral head.1 It primarily affects 
children between the ages of 4 and 10 years, 
leading to a spectrum of clinical manifestations 
ranging from mild hip pain to significant functional 
impairment and deformity.2 The natural history 
of the disease varies considerably, and timely 
intervention is critical to preserving hip joint 
integrity and function.3

Several treatment modalities exist for managing 
Perthes disease, including conservative and 
surgical approaches. The choice of treatment 
depends on the patient’s age at presentation, 
the extent of femoral head involvement, and the 
degree of femoral head extrusion.4,5 Surgical 
intervention is generally indicated in more 

advanced cases, particularly in patients classified 
as Herring lateral pillar group B or C, where the 
risk of poor outcomes is higher.6,7 The lateral pillar 
classification is a reliable prognostic tool and 
helps stratify treatment and expected outcomes.8

Numerous studies have examined long-term 
functional outcomes in Perthes disease; however, 
there is limited literature focusing on short-term 
postoperative recovery using validated functional 
scores such as the Harris Hip Score (HHS).9,10 
Early improvement in HHS may provide insight 
into surgical efficacy and patient recovery 
trajectories.11

This study aims to evaluate the early outcomes 
of surgical procedures performed in patients with 
Perthes disease, specifically those classified as 
Herring group B or C, irrespective of gender and 
the specific surgical technique used. 
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Functional outcomes were assessed using the 
HHS, measured both preoperatively and at 
six weeks postoperatively. To ensure clarity in 
outcome interpretation, patients with comorbid 
conditions affecting hip function—such as 
developmental dysplasia of the hip, unrelated 
inflammatory arthritis, neuromuscular disorders, 
or severe systemic diseases—were excluded 
from the study.

By focusing on short-term postoperative 
outcomes in a well-defined cohort, this research 
seeks to contribute valuable insights into the early 
functional recovery following surgical intervention 
for Perthes disease.12

METHODS
This prospective study was conducted at the 
Orthopedic Department of Ghurki Trust Teaching 
Hospital, Lahore, over a six-month period from 
August 1, 2024, to January 31, 2025, following 
topic approval by the College of Physicians 
and Surgeons Pakistan (CPSP). Institutional 
ethical approval was obtained prior to data 
collection (Ref. No. 2024/08/R-24, Dated: 01-
08-2024). A total of 20 patients who underwent 
surgical containment procedures for Legg-Calvé-
Perthes disease (LCPD) were enrolled using 
nonprobability consecutive sampling.

Inclusion criteria comprised children aged 4 
to 10 years diagnosed with LCPD categorized 
as Herring group B or C, regardless of gender 
or the specific type of containment surgery 
performed. Exclusion criteria included patients 
with comorbid conditions affecting hip function—
such as developmental dysplasia of the hip, 
unrelated arthritis, neuromuscular disorders, or 
significant systemic diseases—as well as those 
who had undergone hip replacement or failed 
to complete their treatment course for Perthes 
disease. Informed written and verbal consent 
was obtained from all participants or their legal 
guardians.

Demographic information (age, gender) and 
preoperative clinical details (disease duration, 
affected side, and Herring classification) were 
recorded. Surgical containment procedures were 

performed based on the discretion of the attending 
consultant orthopedic surgeon. Postoperative 
functional assessment was conducted at six 
weeks using the Harris Hip Score (HHS), 
administered by a consultant orthopedic surgeon. 
The HHS is a validated clinical tool that assesses 
hip function and pain, with scores ranging from 0 
to 100—higher scores indicating better function. 
Interpretation of scores is generally categorized 
as follows: 90–100 (excellent), 80–89 (good), 70–
79 (fair), and below 70 (poor) (19)

19. Data were recorded in a pre-designed 
questionnaire.

Statistical analysis was performed using SPSS 
version 23. The Shapiro-Wilk test was used to 
assess data normality. Post-stratification analysis 
student’s t-test was applied to measure significant 
improvement in Harris hip scores (HHS) and to 
study effect modifiers by taking p-value ≤.05 as 
substantial. 

RESULTS
The study evaluated the clinical outcomes of 
patients with Legg-Calvé-Perthes disease who 
underwent containment procedures. A total of 
14 patients were included, with a mean age 
of 8.00 years (SD = 2.25, range: 4–16). The 
mean preoperative Harris Hip Score (HHS) was 
35.5 (SD = 7.88), which significantly improved 
postoperatively to 89.0 (SD = 3.62). The median 
postoperative HHS was 88, indicating overall 
functional improvement.

Regarding disease severity, the Stulberg 
classification showed that 42.9% of patients 
(Grade II) had spherical congruency with minor 
deformities, which is associated with a good 
prognosis, 7.1% of patients (Grade III) had 
aspherical congruency with some head deformity, 
linked to mild-to-moderate arthritis, 28.6% of 
patients (Grade IV) had a flat femoral head and 
acetabulum, indicating moderate arthritis and a 
poor prognosis and 21.4% of patients (Grade V) 
had severe aspherical incongruency, associated 
with severe early arthritis and a poor long-term 
outcome.	
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Parameters Mean±SD P-Value

Gender

Male 54.00±7.76 .790

Female 52.60±11.61

Age (years)

<6 53.33±10.02 .973

6-12 53.55±9.09

Side

Unilateral 54.18±8.16 .603

Bilateral 51.00±13.00

Stullberg Classification

I 51.17±10.72 .659

III 47.00±0.00

IV 57.50±10.09

V 55.00±8.89

Table-I. Improvement in Harris Hip Score based on 
demographic characteristics

The analysis of Harris Hip Score (HHS) 
improvement across different demographic and 
clinical characteristics revealed no statistically 
significant differences. Males demonstrated a 
slightly higher mean improvement (54.00 ± 7.76) 
compared to females (52.60 ± 11.61), though the 
difference was not significant (p = .790). Similarly, 
age did not appear to influence improvement, as 
patients under 6 years had a mean improvement 
of 53.33 ± 10.02, while those aged 6–12 showed 
a comparable increase (53.55 ± 9.09, p = .973). 
When examining the laterality of the disease, 

unilateral cases exhibited a slightly greater 
improvement (54.18 ± 8.16) compared to bilateral 
cases (51.00 ± 13.00), but this difference was not 
significant (p = .603). Stulberg classification also 
did not significantly affect HHS improvement (p = 
.659), although patients classified as Grade IV had 
the highest mean improvement (57.50 ± 10.09), 
followed by Grade V (55.00 ± 8.89), while those in 
Grade III showed the lowest improvement (47.00 
± 0.00). These findings suggest that gender, age, 
laterality, and Stulberg classification did not play 
a significant role in determining post-treatment 
functional recovery. However, the numerical 
trends indicate slightly better improvement in 
unilateral cases and among patients with higher 
Stulberg grades (IV–V).

DISCUSSION
Official recommendations for treating LCPD are 
currently missing. But there is a widespread 
tendency in the management of LCPD that 
patients be treated conservatively before 
undergoing surgery in cases of late-onset and 
severe disease.13

The clinical outcomes following containment 
procedures for patients with Legg-Calvé-
Perthes Disease (LCPD) have been a subject 
of considerable research, with various studies 
highlighting the effectiveness of surgical 
interventions. Our findings demonstrate a 
significant improvement in the Harris Hip Score 
(HHS) from a mean of 35.5 preoperatively to 89.0 
postoperatively, aligning with previous literature 
that supports the efficacy of surgical containment 
methods in managing LCPD.

A retrospective study that corroborates our results, 
indicates that surgical interventions, particularly 
proximal femoral varus derotation osteotomy, 
yield statistically significant improvements in 
clinical outcomes as HHS score (pre= 45.47± 
9.28, post= 72.00± 9.25), p<.001 for children 
with severe Perthes disease.13

Adulyanukosol et al. also highlighted that disease 
stage and age have considerable effects on 
radiological and clinical results, affirming the view 
that younger patients benefit more from surgical 
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Figure-1. Mean Harris Hip Score 
pre- & post operatively
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containment. This aligns with our study, wherein 
the average age of patients was 8.00 years, 
meaning that our sample was in the age bracket, 
which generally responds to surgical intervention 
well. The mean age of patients was 8.1 years. 
Twenty-two hips were rated as “fair” (Stulberg 
III), four as “poor” (Stulberg IV), and nineteen as 
“good” (Stulberg I or II); no hips were categorized 
as Stulberg V. In our study, 42.9% of patients 
(Grade II) had a good prognosis, 7.1% of patients 
(Grade III) had mild-to-moderate arthritis, 28.6% 
of patients (Grade IV) had moderate arthritis and a 
poor prognosis, and 21.4% of patients (Grade V) 
had severe aspherical incongruency, associated 
with severe early arthritis and a poor long-term 
outcome.14

Moreover, the results of a study point to the 
significance of surgical containment in older 
children, observing that conservative treatment 
might be enough for younger patients but surgical 
intervention becomes inevitable as the disease 
advances.15

Our results are aligned with Wagner et al.’s study, 
indicating that At final follow-up, 42% had a good 
outcome (Stulberg I/II), 47% had a fair outcome 
(Stulberg III), and 11% had a poor outcome.16 
According to the classification of Stulberg et al., 
89 hips (45%) were class I, 57 (29%) were class II, 
35 (18%) were class III, 12 (6%) were class IV, and 
4 (2%) were class V.17

Despite the significant findings of this study, 
several limitations must be acknowledged. First, 
the sample size was relatively small (n=14), 
which may limit the generalizability of the results 
to a broader population of patients with Legg-
Calvé-Perthes Disease (LCPD). More significantly, 
multicenter studies would provide more robust 
data and enhance the external validity of our 
findings. A longer follow-up period is necessary 
to assess the durability of the improvements in 
Harris Hip Scores (HHS) and the potential for late 
complications such as osteoarthritis.

Another limitation is the lack of a control group 
receiving non-surgical or alternative treatments, 
making it difficult to compare the effectiveness 

of containment procedures against other 
management approaches. 

CONCLUSION
This study concludes that surgical containment 
measures greatly enhance functional outcomes 
for patients with Legg-Calvé-Perthes Disease, 
as indicated by the noteworthy improvement in 
Harris Hip Scores. Demographic and severity 
characteristics failed to present statistically 
significant differences in improvement, but trends 
indicated superior recovery in unilateral conditions 
and greater Stulberg grades. These results point 
to the effectiveness of surgical management in 
treating LCPD and support the importance of 
continued investigation to maximize treatment 
options.	
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