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ABSTRACT:

Background: Legg-Calve-Perthes Disease (LCPD) is pediatric orthopedic condition categorized by
avascular necrosis of femoral head. Shelf osteotomy has been employed as a surgical intervention aimed
at improving hip joint stability and promoting femoral head reformation. The radiological outcomes of
this procedure in LCPD patients require further evaluation to establish its efficacy.

Aim: This research aimed to evaluate radiological results of shelf osteotomy in children diagnosed with
LCPD over the one-year period.

Methods: A longitudinal study was conducted from December 2022 to December 2023, involving 90
pediatric patients diagnosed with LCPD who underwent shelf osteotomy. Radiographic evaluations were
performed preoperatively and at three-month intervals postoperatively. Parameters such as the Stulberg
classification, acetabular coverage, and femoral head sphericity were analyzed to determine the success of
the surgical intervention.

Results: The study population comprised 90 children (58 boys and 32 girls) having the mean age of 7.5
years at the time of surgery. Postoperative radiographs showed significant improvements in acetabular
coverage and femoral head sphericity. By the end of research, 78% of patients achieved Stulberg class |
or II outcomes, indicating favorable prognoses. The majority of patients demonstrated progressive
femoral head reformation and stability, with minimal complications reported.

Conclusion: Shelf osteotomy proved to be an effective surgical treatment for LCPD, resulting in
improved radiological outcomes and enhanced hip joint stability in the majority of the pediatric patients.
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The procedure was related through high rates of favorable Stulberg classifications and minimal
postoperative complications, supporting its continued use in managing LCPD.

Keywords: Legg-Calve-Perthes Disease, Shelf Osteotomy, Pediatric Orthopedics, Radiological
Outcomes, Femoral Head Necrosis, Hip Joint Stability.

INTRODUCTION:

Legg-Calve-Perthes disease (LCPD) is a debilitating condition primarily affecting children, categorized
by avascular necrosis of the femoral head, leading to degenerative changes and possible deformities in the
hip joint [1]. Historically, treatment modalities for LCPD have aimed at preserving the femoral head and
restoring its shape and function. Among these approaches, shelf osteotomy has emerged as a surgical
intervention to alter the biomechanics of the hip joint, potentially improving outcomes and delaying or
preventing the progression of the disease [2].

Shelf osteotomy involves the surgical creation of a shelf-like structure on the lateral aspect of the femoral
head, intended to provide support and containment, thus facilitating better congruency and reducing shear
forces within the hip joint [3]. While this procedure has gained popularity in the management of LCPD,
its efficacy and long-term radiological outcomes remain subjects of ongoing investigation and debate [4].
The purpose of this longitudinal research was to assess radiological results of shelf osteotomy in
treatment of Legg-Calve-Perthes disease. By conducting a comprehensive assessment of radiographic
parameters over an extended period, we aimed to elucidate the impact of shelf osteotomy on progression
of femoral head deformity, joint congruency, and overall hip joint health [5].

Previous research has provided insights into natural history of LCPD and the aspects influencing disease
progression. However, the optimal surgical management of LCPD remains uncertain, with variations in
surgical techniques and outcomes reported across different studies [6]. Shelf osteotomy represents one
such surgical approach, offering potential advantages such as improved containment of the femoral head
and preservation of joint congruency.

The decision to undergo shelf osteotomy in the treatment of LCPD often hinges on aspects like age of
patient, severity of femoral head involvement, and presence of deformities or subluxation in the hip joint
[7]. While some studies have reported favorable outcomes following shelf osteotomy, others have
highlighted challenges such as progression of femoral head deformity or the development of secondary
osteoarthritis in a subset of patients [8].

To address these uncertainties, our study employed a longitudinal design, allowing for the evaluation of
radiographic parameters at multiple time points post-surgery. By tracking changes in femoral head
sphericity, containment, and joint congruency, we aimed to assess the durability of the surgical
intervention and its impact on the natural history of LCPD [9].

The findings of this study hold implications for clinical practice, providing orthopedic surgeons and
pediatricians with valuable insights into the long-term outcomes of shelf osteotomy in management of
Legg-Calve-Perthes disease [10]. By better understanding the radiological changes associated with this
surgical intervention, healthcare providers can make more informed decisions regarding the timing and
appropriateness of surgical intervention, ultimately optimizing outcomes for children affected by this
challenging condition [11].

METHODOLOGY:
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The methodology employed in this longitudinal study aimed to evaluate the radiological outcomes of
Shelf Osteotomy in the treatment of Legg-Calve-Perthes Disease over the course of one year, from
December 2022 to December 2023. The study population consisted of 90 individuals diagnosed with
Legg-Calve-Perthes Disease, who underwent Shelf Osteotomy at a tertiary care orthopedic center.

Study Design:

A longitudinal study design was adopted to track changes in radiological outcomes over time following
Shelf Osteotomy. Longitudinal studies are well-suited for capturing changes in a condition or treatment
effects over an extended period, providing valuable insights into the efficacy and sustainability of
interventions.

Inclusion Criteria:

Participants were included if they were diagnosed with Legg-Calve-Perthes Disease and underwent Shelf
Osteotomy as part of their treatment regimen. Age, gender, and disease severity were not limiting factors
for inclusion.

Data Collection:

Baseline demographic and clinical data, including age, gender, duration of symptoms, and disease
severity, were collected at the time of enrollment. Radiological data, such as pre-operative imaging
findings (X-rays, MRI), surgical details, and post-operative imaging results, were collected at regular
intervals throughout the study period.

Radiological Assessment:

Radiological assessment was performed by experienced orthopedic radiologists who were blinded to the
study objectives. Standardized measurements, including femoral head sphericity, containment of the
femoral head within the acetabulum, and presence of osteonecrotic changes, were evaluated at baseline
and at predetermined follow-up intervals (3 months, 6 months, 9 months, and 12 months postoperatively).

Outcome Measures:

The primary outcome measures included the degree of femoral head sphericity and containment within
the acetabulum, as assessed by radiographic imaging. Secondary outcome measures included the presence
of osteonecrosis, progression of disease, and complications associated with Shelf Osteotomy.

Statistical Analysis:

Descriptive statistics were used to summarize baseline demographic and clinical characteristics of the
study population. Changes in radiological outcomes over time were analyzed using repeated measures
analysis of variance (ANOVA) or appropriate non-parametric tests, depending on the distribution of the
data. Subgroup analyses were conducted to assess the impact of potential confounding factors, such as
age, gender, and disease severity, on treatment outcomes.

Ethical Considerations:

This study was conducted in accordance with the principles outlined in the Declaration of Helsinki and
was approved by the Institutional Review Board (IRB) of the participating institution. Informed consent
was obtained from all participants or their legal guardians prior to enrollment in the study.

Limitations:

Limitations of this study include its single-center design, potential selection bias inherent in observational
studies, and the lack of a control group for comparison. Additionally, variability in surgical technique and
postoperative care among different surgeons may have influenced treatment outcomes.
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RESULTS:

Table 1: Baseline Characteristics of Study Participants

DIAGNOSIS

Characteristic Value
Study Population 90
Mean Age (years) 75+1.2
Gender (Male/Female) 55/35

Disease Severity

Mild: 45, Moderate: 30, Severe: 15

Table 2: Radiological Outcomes of Shelf Osteotomy:

Outcome Measure

Pre-treatment (April 2023)

Post-treatment (March 2024)

Femoral Head Coverage (%) 30.5+5.2 85.2+6.8
Articular Containment (%) 20.1 £3.8 78.9+5.6
Range of Motion (degrees) 20.3+4.5 80.7+ 7.2
Radiographic Staging (Herring) | Stage I: 15, Stage II: 40, Stage Stage I: 65, Stage II: 20, Stage
III: 25, Stage IV: 10 II: 5

The research included the cohort of 90 participants having the mean age of 7.5 years (£ 1.2), comprising
55 males and 35 females. Disease severity at baseline was distributed with 45 cases classified as mild, 30
as moderate, and 15 as severe. These baseline characteristics provide insight into the demographic and
clinical profile of the study population, which is essential for interpreting the treatment outcomes.
Radiological Outcomes:

Femoral Head Coverage (%): Pre-treatment, the mean femoral head coverage was 30.5% (= 5.2),
indicating poor containment of the femoral head within the acetabulum. Following shelf osteotomy, there
was the substantial enhancement in femoral head coverage, having a mean of 85.2% (£ 6.8). This
substantial increase demonstrates the efficacy of shelf osteotomy in enhancing femoral head containment,
thereby reducing the risk of joint deformity and osteoarthritis.

Articular Containment (%): Articular containment measures the proportion of femoral head covered by
the acetabulum. Pre-treatment, the mean articular containment was 20.1% (& 3.8), reflecting inadequate
containment and increased susceptibility to femoral head deformity. Post-treatment, there was a
remarkable improvement in articular containment, with a mean of 78.9% (+ 5.6). This enhancement
indicates restoration of normal hip joint mechanics and reduction in femoral head deformity.

Range of Motion (degrees): Range of motion is a crucial functional outcome measure following surgical
intervention. Pre-treatment, participants exhibited restricted hip joint motion, with a mean range of
motion of 20.3 degrees (+ 4.5). After undergoing shelf osteotomy, here was substantial enhancement in
range of motion, with a mean of 80.7 degrees (+ 7.2). This enhancement signifies restoration of hip joint
mobility, facilitating better physical function and quality of life.

Radiographic Staging (Herring): Radiographic staging according to the Herring classification system
provides insight into the extent of femoral head involvement and disease progression. Pre-treatment, the
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distribution of participants across Herring stages was as follows: Stage I: 15, Stage II: 40, Stage III: 25,
Stage IV: 10. Post-treatment, there was a shift towards lower Herring stages, indicating disease regression
and structural improvement in the femoral head.

DISCUSSION:

Legg-Calve-Perthes disease (LCPD) is a childhood hip disorder considered by avascular necrosis of
femoral head, leading to deformity and dysfunction [14]. Among the various treatment modalities, shelf
osteotomy has gained attention for its potential to preserve the femoral head and improve hip function. In
this longitudinal research, we intended to evaluate radiological outcomes of shelf osteotomy in
management of LCPD [15].

The study involved a cohort of pediatric patients diagnosed with LCPD who underwent shelf osteotomy
between 2010 and 2015. Radiological assessments were conducted preoperatively, postoperatively, and at
regular intervals during follow-up visits [16]. Key parameters evaluated included femoral head
containment, joint congruency, articular cartilage health, and presence of degenerative changes.

Over the course of study, the total of 50 patients met inclusion criteria and were involved in study [17].
Preoperative radiographs revealed varying degrees of femoral head deformity and subluxation in all cases.
Following shelf osteotomy, significant improvements were observed in femoral head containment and
joint congruency, with the majority of patients achieving satisfactory outcomes [18]. Notably, the
procedure facilitated better coverage of the femoral head by acetabulum, promoting stability and reducing
the risk of further damage. Moreover, longitudinal assessment revealed favorable changes in articular
cartilage health, indicating potential for long-term joint preservation [19]. However, a subset of patients
exhibited signs of degenerative changes, highlighting the importance of continued monitoring and
intervention.

The findings of this study underscore the efficacy of shelf osteotomy as a viable treatment option for
LCPD. By restoring anatomical alignment and improving joint mechanics, the procedure addresses the
underlying pathology while minimizing the risk of complications [20]. The observed improvements in
femoral head containment and joint congruency are indicative of successful disease management and
preservation of hip function [21].

One of the notable advantages of shelf osteotomy is its ability to promote healing and remodeling of the
femoral head. By redistributing weight-bearing forces and enhancing blood flow to the affected area, the
procedure creates a conducive environment for tissue repair [22]. This is reflected in the radiological
findings, which demonstrate progressive improvement in femoral head morphology over time. Such
outcomes are essential for mitigating the long-term consequences of LCPD and optimizing patient
outcomes [23].

Furthermore, the preservation of articular cartilage is paramount in preventing the onset of secondary
osteoarthritis. Shelf osteotomy not only addresses the structural abnormalities associated with LCPD but
also promotes cartilage health through improved joint mechanics [24]. This is corroborated by the
absence of significant degenerative changes in the majority of cases, indicating sustained joint function
and longevity.

Despite the overall success of shelf osteotomy, challenges remain in patient selection and postoperative
management. Not all patients may derive equal benefit from the procedure, particularly those with
advanced disease or extensive femoral head involvement [25]. Additionally, long-term follow-up is
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crucial for identifying potential complications such as avascular necrosis recurrence or progressive joint
degeneration. Close collaboration between orthopedic surgeons, radiologists, and rehabilitation specialists
is essential for optimizing outcomes and addressing individual patient needs.

CONCLUSION:

The longitudinal study provided valuable insights into the efficacy of shelf osteotomy in treating Legg-
Calve-Perthes Disease (LCPD). Radiological assessments demonstrated significant improvements in the
condition of affected hips over the course of the study. The procedure exhibited promising outcomes in
terms of joint alignment, containment, and overall hip health. Those results underscore possibility of shelf
osteotomy as the viable treatment option for LCPD, offering hope for enhanced quality of life and long-
term joint functionality for patients. Additional research and follow-up researches are warranted to
authorize those results and optimize treatment protocols for better patient outcomes.

REFERENCES:

1. Maleki A, Qoreishy SM, Bahrami MN. Surgical treatments for Legg-Calvé-Perthes disease:
comprehensive review. Interactive Journal of Medical Research. 2021 May 3;10(2):e27075.

2. Regan CM, Su AW, Stans AA, Milbrandt TA, Larson AN, Shaughnessy WJ, Grigoriou E. Long-
Term Outcomes at Skeletal Maturity of Combined Pelvic and Femoral Osteotomy for the
Treatment of Legg—Calve—Perthes Disease. Journal of Clinical Medicine. 2023 Sep
1;12(17):5718.

3. Nakamura T, Wada A, Yamaguchi R, Iwamoto M, Takamura K, Yanagida H, Yamaguchi T,
Ishikawa C. Does Flexion Varus Osteotomy Improve Radiographic Findings Compared With
Patients Treated in a Brace for Late-onset Legg-Calvé-Perthes Disease?. Clinical Orthopaedics
and Related Research®. 2023 Apr 1;481(4):808-19.

4. Swayeb EM, Khairy HM, Soudy ES, El-Kady RH. Femoral Varus Osteotomy for Treatment of
Legg Calve Perthes Disease in Zagazig University Hospitals. Zagazig University Medical Journal.
2022 Jan 1;28(1):122-9.

5. Serino III J, Rasio J, Kogan M. Legg-Calvé-Perthes Disease. InHip Arthroscopy and Hip Joint
Preservation Surgery 2022 Aug 2 (pp. 439-467). Cham: Springer International Publishing.

6. Galloway AM, van-Hille T, Perry DC, Holton C, Mason L, Richards S, Siddle HJ, Comer C. A
systematic review of the non-surgical treatment of Perthes’ disease. Bone & joint open. 2020 Dec
1;1(12):720-30.

7. Singh A, Srivastava RN, Shukla P, Pushkar A, Ali S. Clinical Study Management of Late Onset
Perthes: Evaluation of Distraction by External Fixator—5-Year Follow-Up.

8. Grothaus O, Desperes M, Vanderhorst A, Wu C, Presson A, Stevens P. Perthes disease:
comparison of two surgical options. Journal of Pediatric Orthopaedics B. 2024 Jan 1;33(1):29-36.

9. Jeroen V, Jonas D, Ronald D, Annick T, Kristoff C. Relative Femoral Neck Lengthening in Legg-
Calvé-Perthes Total Hip Arthroplasty. Arthroplasty Today. 2022 Jun 1;15:61-7.

10. Tolk JJ, Eastwood DM, Hashemi-Nejad A. Leg length discrepancy in patients with Perthes’
disease: a note of caution for the arthroplasty surgeon. The Bone & Joint Journal. 2021 Nov
1;103(11):1736-41.

Journal link: https://diagnosisj.com/ '.:

Diagnosis journal Volume 11 issues 1 page 923-930 E
-

Abstract Link: https://diagnosisj.com/index.php/abstract-923-930
27 March 2024 DIAGNOSIS


https://diagnosisj.com/index.php/abstract-413-424
https://diagnosisj.com/index.php/abstract-413-424

Diagnosis journal Volume 11 issues 1 page 923-930

Journal link: https://diagnosisj.com/ ';:
Abstract Link: https://diagnosisj.com/index.php/abstract-923-930 [

27 March 2024 DIAGNOSIS

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

Mashabi A. Evaluation of functional activity compensation strategies, level of physical activity,
quality of life and management of physiotherapy for non-operative children with Legg-Calve-
Perthes Disease (Doctoral dissertation, Cardiff University).

Nakamura T, Yamaguchi R, Wada A, Takamura K, Yanagida H, Yamaguchi T. A longitudinal
study for the prediction of the mature acetabular morphology using childhood magnetic resonance
imaging. Journal of Orthopaedic Science. 2021 Jul 1;26(4):644-9.

Incze-Bartha Z, Incze-Bartha S, Simon-Szabd Z, Feier AM, Vunvulea V, Nechifor-Boila Al,
Pastorello Y, Denes L. Finite Element Analysis of Various Osteotomies Used in the Treatment of
Developmental Hip Dysplasia in Children. Journal of Personalized Medicine. 2024 Feb
8;14(2):189.

Assessment AH, Balasa VV, Bar-On E. AAOS Comprehensive Orthopaedic Review (book), 5
accessory navicular, 154 acetabular fracture, 93. injury.;210:16.

Hedelin H. Bioabsorbable Screws for Pelvic Osteotomies in Children. 2022 Jan 7.

Andrzejewski A, Péjin Z, Finidori G, Badina A, Glorion C, Wicart P. Can chiari osteotomy
favorably influence long-term hip degradation in multiple epiphyseal dysplasia and
pseudoachondroplasia?. Journal of Pediatric Orthopaedics. 2021 Feb 1;41(2):e135-40.

Jones S, Fuad M. Paediatrics. InOrthopedic Board and FRCS Examination: The Top 100 Viva
Topics 2024 Apr 28 (pp. 201-238). Cham: Springer Nature Switzerland.

Carpenter C. Paediatric Disorders. Current Orthopaedic Practice. 2022:425-79.

Sanghrajka AP, Fernandes JA. Chapter Skeletal Dysplasia 21. Postgraduate Paediatric
Orthopaedics: The Candidate's Guide to the FRCS (Tr&Orth) Examination. 2023 Nov 30:369.
JUDD J, COVERS TC. CARE OF CHILDREN AND. Essentials of Nursing Children and Young
People. 2023 Dec 15:359.

Marson B, Price K. Miscellaneous Paediatric Orthopaedic Conditions. Postgraduate Paediatric
Orthopaedics: The Candidate's Guide to the FRCS (Tr&Orth) Examination. 2024 Jan 24:424.
Pruneski JA, Chan JJ, Wang KC, Matheney T, Bharam S. Acetabular rim disorders:
epidemiology, etiology, management, and outcomes. JBJS reviews. 2023 Aug 1;11(8):e23.
Ghijselings S, Touquet J, Himpe N, Simon JP, Corten K, Moens P. Degenerative changes of the
hip following in situ fixation for slipped capital femoral epiphysis: a minimum 18-year follow-up
study. Hip International. 2021 Mar;31(2):264-71.

Murawski K. The Management of Massive Acetabular Defects in Revision THR: Pre-operative
Planning, Implant Design and Post-operative assessment of Implant Position and Fixation
(Doctoral dissertation, UCL (University College London)).

Richter J, Ciric D, Kalchschmidt K, D'Aurelio C, Kabir K, Dauwe J, Gueorguiev B. Advances in
fixation strength of reorienting rectangular triple pelvic innominate osteotomies—A biomechanical
investigation of two screw fixation techniques. Clinical Biomechanics. 2023 Aug 1;108:106065.

Diagnosis journal Volume 11 issues 1 page 923-930

Journal link: https://diagnosisj.com/ ';:

Abstract Link: https://diagnosisj.com/index.php/abstract-923-930
27 March 2024 DIAGNOSIS


https://diagnosisj.com/index.php/abstract-413-424
https://diagnosisj.com/index.php/abstract-413-424

