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ABSTRACT 

Objective: Severe slipped capital femoral epiphysis (SCFE) may cause proximal femoral 

deformity, femoroacetabular impingement (FAI), pain, and early degenerative change. The 

modified Dunn procedure aims to restore proximal femoral anatomy through surgical hip 

dislocation while preserving the femoral-head blood supply. To describe clinical, functional, 

radiological outcomes, and complications after the modified Dunn procedure for severe SCFE at a 

tertiary orthopaedic centre in Dhaka, Bangladesh. Methods & Materials: This prospective 

observational study included 20 patients (20 hips) treated at NITOR between July 2020 and July 

2024. Mean age was 12.5 years (range 10–16); 13 patients were male and 7 were female. Mean 

follow-up was 26.2 ± 14 months (range 12–50). Functional measures included the Harris Hip Score 

(HHS) and WOMAC; radiographic measures included Southwick and alpha angles. Results: The 

recorded HHS was 91.95 (range 75.3–99.2), and WOMAC was 94.4 ± 10.6 (range 38–100). Mean 

Southwick angle changed from 62.2 ± 8.1° (range 50–83°) preoperatively to 7.3 ± 3.5° (range 2–

15°) postoperatively. Mean alpha angle changed from 93.5 ± 21.1° (range 72.4–114.6°) to 41 ± 

6.4° (range 24–54°). Recorded complications included avascular necrosis (2/20, 10%), implant 

failure (1/20, 5%), one superficial infection, and heterotopic ossification (1/20, 5%). Conclusions: 

The recorded cohort data indicate radiographic correction and favourable functional scores after the 

modified Dunn procedure. Avascular necrosis and other complications remain important outcomes. 
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INTRODUCTION 

Slipped capital femoral epiphysis (SCFE) 

is an adolescent hip disorder characterized 

by displacement of the proximal femoral 

epiphysis relative to the metaphysis 

through the physis. It most commonly 

presents during rapid growth and may 

cause hip, groin, thigh, or referred knee 

pain with a limp. Delayed diagnosis or 

residual deformity can contribute to 

restricted motion, femoroacetabular 

impingement (FAI), cartilage injury, and 

early osteoarthritis [1-6].   

Slip severity is commonly assessed using 

the Southwick angle, while stability is 

often classified using the Loder criteria [6,7]. 

In situ fixation is widely used, particularly 

for stable slips, but it does not correct the 

deformity in severe cases. The modified 

Dunn procedure, performed through 

surgical hip dislocation, permits subcapital 

realignment and direct assessment of the 

femoral head–neck junction; however, 

avascular necrosis (AVN) remains a major 

concern [3,8-12].  

Published reports describe variable 

complication rates and emphasize the 

technical demands of the procedure and the 

importance of surgeon experience [12-16]. 

Evidence from prospective cohorts in 

different settings remains useful for 

describing outcomes and complications. 

This study aimed to document clinical, 

functional, and radiological outcomes and 

complications following the modified 

Dunn procedure for severe SCFE at 

NITOR, Dhaka, Bangladesh. 

 

METHODS & MATERIALS 

Study design and setting 

This prospective observational study was 

conducted at the National Institute of 

Traumatology and Orthopaedic 

Rehabilitation (NITOR), Dhaka, 

Bangladesh, from July 2020 to July 2024. 

The study included 20 patients with 20 

hips. The recorded ethics approval date 

was 5 March 2020. 

Participants and eligibility 

Patients had severe SCFE and were treated 

with the modified Dunn procedure through 

surgical hip dislocation. The eligibility 

threshold was a Southwick angle greater 

than 50°. The reported age range was 10–

16 years, and minimum follow-up was 12 

months. 

Inclusion criteria were severe SCFE, age at 

surgery ≤17 years, treatment with the 

modified Dunn procedure through surgical 

hip dislocation, and minimum 12-month 

follow-up. Exclusion criteria were previous 

in situ fixation or other surgery of the index 

hip, slips secondary to metabolic or 

endocrine disease, and pathological slips. 

Baseline characteristics 

The cohort comprised 13 male patients 

(65%) and 7 female patients (35%), with a 

mean age of 12.5 years (range 10–16). 

Nineteen hips were classified as stable and 

one as unstable using the Loder criteria. 

Chronicity was recorded as 1 acute and 19 

chronic slips. 

Surgical procedure and postoperative 

care 

The modified Dunn procedure was 

performed through a Ganz surgical hip 

dislocation approach with trochanteric flip 

osteotomy and capsulotomy, preserving the 

retinacular vessels. The epiphysis was 

mobilized, metaphyseal callus was 

removed as needed, and anatomical 

reduction was achieved and stabilized. 

Femoral-head perfusion was assessed 

intraoperatively. Associated deformities 
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were addressed when indicated, followed 

by capsular closure and fixation of the 

trochanteric osteotomy. Postoperative 

rehabilitation was individualized according 

to fixation stability and healing. 

Postoperative protocol describes non-

weight-bearing for 6–8 weeks, followed by 

protected weight-bearing with crutches for 

a further 4–8 weeks depending on 

radiographic healing, progressive 

physiotherapy, and restriction of vigorous 

activity for 6 months. 

Outcome measures 

The primary functional outcome was the 

Harris Hip Score (HHS). WOMAC was 

also recorded as a functional outcome 

measure. Preoperative HHS and pain or 

range-of-motion measurements were not 

provided in the available manuscript. 

Radiological outcomes were the Southwick 

slip angle and alpha angle before and after 

surgery, Tönnis osteoarthritis grade, and 

documentation of FAI. 

Recorded complications included AVN, 

implant failure, infection, heterotopic 

ossification, femoral neck or trochanteric 

nonunion, limb-length discrepancy, 

growth-plate closure, hip instability or 

subluxation, neurological or vascular 

injury, and reoperation. 

Statistical analysis 

Continuous variables are summarized as 

mean ± standard deviation and range where 

available; categorical outcomes are 

summarized as counts and percentages. No 

p-values or inferential comparisons are 

reported in this manuscript. 

 

RESULTS 

Baseline characteristics and follow-up 

Twenty patients with 20 hips were 

included. Mean age at surgery was 12.5 

years (range 10–16); 13 patients (65%) 

were male and 7 (35%) were female. 

Nineteen hips were stable and one was 

unstable according to the Loder criteria. 

Mean follow-up was 26.2 ± 14 months 

(range 12–50). The recorded chronicity 

distribution was 1 acute and 19 chronic 

slips. 

 

 

Table I 

Baseline characteristics of the NITOR cohort. 

 
Characteristic NITOR cohort 

Study period July 2020–July 2024 

Patients / hips 20 patients / 20 hips 

Age at surgery 12.5 years (range 10–16) 

Sex Male: 13 (65%); female: 7 (35%) 

Loder stability Stable: 19; unstable: 1 

Chronicity Recorded: acute 1; chronic 19 

Mean follow-up 26.2 ± 14 months (range 12–50) 

Severity threshold Southwick angle >50° in draft 

 

Functional and radiological outcomes 

The recorded HHS was 91.95 (range 75.3–

99.2), and WOMAC was 94.4 ± 10.6 

(range 38–100).  Mean Southwick angle 

decreased from 62.2 ± 8.1° to 7.3 ± 3.5°. 

Mean alpha angle decreased from 93.5 ± 

21.1° to 41 ± 6.4°. These values are 

descriptive; paired statistical significance 

has not been established in the available 

manuscript data. 

 

 

Table II 

Functional and radiological outcomes. 

 
Outcome NITOR cohort 

Harris Hip Score 91.95 (range 75.3–99.2) 

WOMAC 94.4 ± 10.6 (range 38–100) 

Preoperative Southwick angle 62.2 ± 8.1° (range 50–83°) 

Postoperative Southwick angle 7.3 ± 3.5° (range 2–15°) 

Preoperative alpha angle 93.5 ± 21.1° (range 72.4–114.6°) 

Postoperative alpha angle 41 ± 6.4° (range 24–54°) 

FAI / Tönnis grade / Femoral-head sphericity 0 cases recorded / Grade 0: 19 hips; grade 3: 1 hip / Osteochondroplasty 
recorded in all 20 hips 

 

Complications and reoperations 

AVN was recorded in 2 of 20 patients or 

hips (10%). One implant failure (1/20, 5%) 

occurred at 3 months and was followed by 

revision surgery. One superficial infection 

and one case of heterotopic ossification 

were recorded. No cases were recorded for 

femoral neck or trochanteric nonunion, 

limb-length discrepancy, growth-plate 

closure, hip instability or subluxation, or 

neurological or vascular injury. 

 

 

Table III 

Recorded complications and events. 

 

Complication / event NITOR cohort 

Avascular necrosis 2/20 (10%) 

Implant failure 1/20 (5%); occurred at 3 months; revision performed 

Infection 1 superficial infection 

Heterotopic ossification 1/20 (5%) 

Femoral neck / trochanteric nonunion 0 cases recorded 

Limb-length discrepancy 0 cases recorded 

Growth-plate closure 0 cases recorded 

Hip instability / subluxation 0 cases recorded 

Neurological / vascular injury 0 cases recorded 

Reoperation / Tönnis grade 3 / early OA 1 revision after implant failure / 1 hip 
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DISCUSSION 

This prospective observational cohort 

describes clinical, functional, and 

radiological outcomes after the modified 

Dunn procedure for severe slipped capital 

femoral epiphysis (SCFE) at a tertiary 

orthopaedic centre in Bangladesh. The 

principal recorded findings were a 

reduction in the mean Southwick angle 

from 62.2° to 7.3° and in the mean alpha 

angle from 93.5° to 41°. The recorded 

Harris Hip Score (HHS) was 91.95, while 

the WOMAC score was 94.4 ± 10.6. 

Together, these findings suggest that 

substantial radiographic correction and 

favourable postoperative functional scores 

were observed in this cohort. However, 

because preoperative HHS and paired 

individual-level functional measurements 

were not available in the manuscript 

dataset, the functional results should be 

interpreted as descriptive postoperative 

findings rather than proof of improvement 

from baseline. 

The modified Dunn procedure uses 

surgical hip dislocation to provide direct 

access to the femoral head–neck junction 

and permit subcapital realignment of the 

epiphysis [3,8,9]. In severe SCFE, residual 

proximal femoral deformity may contribute 

to femoroacetabular impingement (FAI), 

restricted motion, cartilage injury, and later 

degenerative change [10]. Anatomical 

correction is therefore an important 

surgical objective. Nevertheless, the 

procedure is technically demanding and 

requires careful handling of the retinacular 

vessels because disruption of femoral-head 

blood supply may lead to avascular 

necrosis (AVN) [11,12]. Systematic reviews 

and comparative studies describe variable 

outcomes, with differences in slip severity 

and stability, patient selection, surgical 

technique, surgeon experience, and 

duration of follow-up affecting 

interpretation [13,14]. The present cohort 

provides a small institutional description of 

outcomes, but it cannot establish 

superiority over in-situ fixation or other 

treatment strategies because there was no 

comparison group [13]. 

AVN was recorded in 2 of the 20 hips 

(10%) in this cohort. AVN remains a key 

concern after the modified Dunn 

procedure, and systematic reviews have 

reported variable rates across published 

series [11,12]. A meta-analysis focused on 

AVN reported that the rate differs by slip 

stability, emphasizing the importance of 

interpreting a small cohort in its clinical 

context [15]. The observed proportion 

should be interpreted cautiously: two 

events in a cohort of 20 patients produce an 

imprecise estimate, and the available data 

do not allow reliable analysis of predictors 

such as slip stability, chronicity, severity, 

or operative factors. The findings therefore 

support continued surveillance for AVN 

rather than a conclusion that the procedure 

has a low or high risk relative to other 

techniques. 

Other recorded complications were one 

implant failure (5%) requiring revision 

surgery at three months, one superficial 

infection, and one case of heterotopic 

ossification (5%). Implant failure and 

reoperation are recognized outcomes 

reported in studies of the modified Dunn 

procedure, although rates vary with 

fixation methods and cohort characteristics 

[11,12,15]. No nonunion, limb-length 

discrepancy, growth-plate closure, hip 

instability or subluxation, or neurological 

or vascular injury was recorded in this 

series. These observations describe the 

events documented in this cohort, but the 

small sample size limits the ability to 

estimate uncommon complications. The 

manuscript does not provide detailed 

event-specific follow-up or standardized 

grading for all complications; these details 

should be added if they are available in the 

clinical records. 

The radiological findings also require 

cautious interpretation. The mean 

Southwick angle decreased from 62.2° 

preoperatively to 7.3° postoperatively, 

while the mean alpha angle decreased from 

93.5° to 41°. A comparative systematic 

review found better radiological correction 

of Southwick and alpha angles with the 

modified Dunn procedure than with in-situ 

fixation, although it did not find improved 

clinical outcomes or a significant 

difference in AVN/chondrolysis odds [13]. 

The changes in this cohort are directionally 

consistent with the radiological correction 

described in the literature, but the 

manuscript reports summary values 

without paired statistical testing, 

individual-level changes, or confidence 

intervals. Accordingly, the results do not 

establish statistical significance or show 

how consistently correction was achieved 
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across patients. The recorded Tönnis 

grades and absence of recorded FAI should 

likewise be interpreted in light of the 

assessment method and follow-up duration. 

Longer-term cohort studies have examined 

survivorship, osteoarthritis, and outcomes 

after modified Dunn surgery, but their 

findings should not be directly equated 

with this 20-patient series unless patient 

characteristics, slip severity and stability, 

outcome definitions, and follow-up periods 

are comparable [19,21–25]. Some reports 

describe favourable longer-term outcomes, 

while systematic reviews emphasize 

variation in reported complications and the 

need for additional long-term evidence 
[11,15]. The current study is best viewed as a 

descriptive contribution from a 

Bangladeshi tertiary orthopaedic centre. Its 

prospective design and documentation of 

functional, radiological, and complication 

outcomes are useful strengths; its sample of 

20 patients, lack of a control group, 

absence of preoperative functional scores, 

and follow-up range of 12–50 months limit 

causal inference and assessment of long-

term osteoarthritis or late AVN. 

 

STRENGTHS AND LIMITATIONS 

The study's strengths include its 

prospective observational design, defined 

institutional setting, and documentation of 

functional, radiological, and complication 

outcomes. Limitations include the small 

sample size, absence of a control group, 

and follow-up limited to 12–50 months. 

 

CONCLUSION 

 

In this 20-patient cohort, the recorded data 

suggest substantial radiographic correction 

and favourable functional scores following 

the modified Dunn procedure for severe 

SCFE. AVN was recorded in 2/20 cases 

(10%), alongside one implant failure, one 

superficial infection, and one case of 

heterotopic ossification. These findings 

remain preliminary until the identified data 

and reporting gaps are resolved. Longer 

follow-up and larger comparative studies 

are needed to clarify the procedure's long-

term outcomes and complication profile. 
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