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RESEARCH QUESTIONS 

 
1. What is the clinical effectiveness of stem cell injections with or without core 

decompression in pediatric patients with Legg-Calvé-Perthes Disease? 
 
2. What is the cost-effectiveness of stem cell injections with or without core decompression 

in pediatric patients with Legg-Calvé-Perthes Disease? 
 
3. What are the evidence-based guidelines associated with the treatment of pediatric 

patients with Legg-Calvé-Perthes Disease? 
 
KEY FINDINGS 
 
One evidence-based guideline was identified regarding the treatment of pediatric patients with 
Legg-Calvé-Perthes Disease. 
 
METHODS 

 
A limited literature search was conducted on key resources including PubMed, The Cochrane 
Library, University of York Centre for Reviews and Dissemination (CRD) databases, Canadian 
and major international health technology agencies, as well as a focused Internet search. No 
methodological filters were applied to limit retrieval by study type. Where possible, retrieval was 
limited to the human population. The search was also limited to English language documents 
published between January 1, 2010 and September 18, 2015. Internet links were provided, 
where available. 
 
The summary of findings was prepared from the abstracts of the relevant information. Please 
note that data contained in abstracts may not always be an accurate reflection of the data 
contained within the full article.  
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SELECTION CRITERIA 

 
One reviewer screened citations and selected studies based on the inclusion criteria presented 
in Table 1. 
 

Table 1: Selection Criteria 

Population Pediatric patients (≤ 16 years of age) with Legg-Calvé-Perthes Disease 

Intervention Stem cell injections with or without decompression 

Comparators No stem cell injections; 

Standard of care (e.g. simple core drilling, core decompression, bone 

grafting, external fixation, bed rest); 

No comparator 

Outcomes Q1: Clinical effectiveness and safety (e.g. impact of intervention on disease,  

       patients outcomes, harms and benefits) 

Q2: Cost-effectiveness 

Q3: Guidelines (best practices and standard of care) 

Study Designs Health technology assessments, systematic reviews, meta-analyses, 
randomized controlled trials, non-randomized studies, economic evaluations, 

evidence-based guidelines 

 
RESULTS   

 
Rapid Response reports are organized so that the higher quality evidence is presented first. 
Therefore, health technology assessment reports, systematic reviews, and meta-analyses are 
presented first. These are followed by randomized controlled trials, non-randomized studies, 
economic evaluations, and evidence-based guidelines. 
 
One evidence-based guideline was identified regarding the treatment of pediatric patients with 
Legg-Calvé-Perthes Disease. No relevant health technology assessments, systematic reviews, 
meta-analyses, randomized controlled trials, non-randomized studies, or economic evaluations 
were identified.  
 
Additional references of potential interest are provided in the appendix. 
 
OVERALL SUMMARY OF FINDINGS 

 
Guidelines for the conservative management of Legg-Calvé-Perthes Disease from the 
Cincinnati Children’s Hospital Medical Center1 recommend that patients who are classified as 
candidates for conservative treatment should undergo supervised physical therapy. If the 
patient’s condition deteriorates while undergoing physical therapy, they should then be referred 
back to an orthopedic surgeon for additional examination and assessment.   
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REFERENCES SUMMARIZED 

 
Health Technology Assessments  

No literature identified.  
 
Systematic Reviews and Meta-analyses  

No literature identified.  
 
Randomized Controlled Trials 

No literature identified.  
 
Non-Randomized Studies  

No literature identified.  
 
Economic Evaluations  

No literature identified.  
 
Guidelines and Recommendations  

 
1. Evidence-based care guideline for conservative management of Legg-Calve-Perthes 

disease in children aged 3 to 12 years. Cincinnati (OH): Cincinnati Children's Hospital 
Medical Center; 2010 Oct. 16 

 NGC summary: http://www.guideline.gov/content.aspx?id=24537  
 
 
 
PREPARED BY: 

Canadian Agency for Drugs and Technologies in Health 
Tel: 1-866-898-8439 
www.cadth.ca  

http://www.guideline.gov/content.aspx?id=24537
http://www.cadth.ca/
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APPENDIX – FURTHER INFORMATION: 

 
Meta-Analyses – Stem Cell Treatment Not Specified in Abstract 

 
2. Nguyen NA, Klein G, Dogbey G, McCourt JB, Mehlman CT. Operative versus 

nonoperative treatments for Legg-Calve-Perthes disease: a meta-analysis. J Pediatr 
Orthop. 2012 Oct;32(7):697-705.  
PubMed: PM22955534 
 
BACKGROUND: Legg-Calve-Perthes disease (LCPD) is an idiopathic avascular necrosis 
of the femoral head primarily affecting children of ages 4 to 12 years. There is no clear 
consensus on nonoperative or operative treatment protocols for pediatric patients 
presenting with LCPD. This study uses meta-analysis and a binary logistic regression 
model to analyze the radiographic outcomes of these treatment modalities in pediatric 
patients. METHODS: Clinical studies describing patients undergoing either nonoperative 
or operative treatment of LCPD published from 1960 through 2010 were searched 
electronically and manually. Eligible studies consisted of (1) a minimum of 10 patients; (2) 
listed age at the time of diagnosis or treatment; (3) performed an initial severity 
assessment using the Herring or Catterall classification; (4) detailed the type of 
intervention; and (5) reassessment of radiographic outcome after a minimum of 1 year 
after treatment using the Mose or Stulberg classification. RESULTS: Twenty-three studies, 
1232 patients, and 1266 hips met the inclusion criteria. Among patients younger than 6 
years, operative and nonoperative treatments are equally as likely to results in a 
successful radiographic outcome [odds ratio (OR)=1.071; P=0.828; 95% confidence 
interval (CI), 7.377-32.937]. In patients older than 6 years, operative treatment is nearly 
twice as likely to result in a successful radiographic outcome (OR=1.754; P<0.0001; 95% 
CI, 1.299-2.370). For age at treatment less than 6 years, a patient treated with a pelvic 
rather than femoral procedure was approximately 5 times as likely to have a good 
radiographic outcome (chi=4.488; P=0.034; unadjusted OR=5.20; 95% CI, 1.021-26.471). 
Among patients ages 6 or older, pelvic procedures were equally as likely as femoral 
procedures to yield a successful radiographic outcome (chi=1.845; P=0.174; unadjusted 
OR=1.329; 95% CI, 0.881-2.004). Sex had no significant influence on radiographic 
outcome (OR=1.248; P=0.486; 95% CI, 0.670-2.325). CONCLUSIONS: This meta-
analysis suggests that operative treatment is more likely to yield a spherical congruent 
femoral head than nonoperative methods among patients 6 years or older. Among 
patients younger than 6 years, operative and nonoperative methods have the same 
likelihood to yield a good outcome. Patients who were 6 years or older were treated 
operatively, and had the same likelihood of a good radiographic outcome regardless of 
treatment with femoral or pelvic procedures. Among patients younger than 6 years, pelvic 
procedures were more likely to result in a good radiographic outcome than femoral 
procedures. LEVEL OF EVIDENCE: Level IV meta-analysis. 

 
Review Articles 

 
3. Hernigou P, Flouzat-Lachaniette CH, Delambre J, Poignard A, Allain J, Chevallier N, et al. 

Osteonecrosis repair with bone marrow cell therapies: state of the clinical art. Bone. 2015 
Jan;70:102-9.  
PubMed: PM25016964 
 
INTRODUCTION: Hip osteonecrosis is a pathological condition resulting from cellular 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22955534&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=25016964&dopt=abstract
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impairment due to reduction in osteoblast activity and local mesenchymal stem cell 
populations. Cell-based therapies might aid in overcoming these deficiencies by providing 
stem cells and other progenitor cells to potentially improve the local cellular environment 
in the affected hip. METHODS: A PubMed search, using the search terms "hip 
osteonecrosis" and "mesenchymal stem cells", was conducted in December 2013. A total 
of 15 publications were identified and reviewed for clinical outcomes. FINDINGS: Clinical 
studies of patients with osteonecrosis treated with mesenchymal stem cells showed 
beneficial effects. No unexpected adverse events were identified in these studies. Core 
decompression was the usual method for autologous bone marrow cell implantation into 
the femoral head. However, other methods have been used such as arterial or venous 
delivery. A rationale for the use of cytotherapy, as well as the different descriptions of the 
techniques of implantation MSCs (autologous vs. allogenic, concentration vs. expansion), 
is provided in the context of treating hip osteonecrosis. Current problems and future 
challenges with cytotherapy and associated techniques are discussed. This article is part 
of a Special Issue entitled "Stem Cells and Bones". 

 
4. Im GI. Stem cells for reutilization in bone regeneration. J Cell Biochem. 2015 

Apr;116(4):487-93.  
PubMed: PM25491657 
 
Bone is one of the most transplanted tissues. While most bone defects heal 
spontaneously, critical size defects caused by major trauma/malignant tumor and 
osteonecrosis of femoral head in young adults pose a great challenge in treatment. While 
the golden standard in treating bone defects is autologous bone grafting, available bone 
for grafting is quite limited in an individual. To solve the dilemma, stem cell therapy has 
been tried as a new modality of treatment in lesions not amenable to autologous bone 
grafting. While successful results were reported from individual studies, the stem cell 
therapy is still not an established treatment modality for bone regeneration and needs 
further assessment. Our focus herein is to introduce stem cell sources that have been 
investigated so far and review the current status of stem cell reutilization for bone 
regeneration as well as suggesting future perspectives. 

 
5. Sampson S, Botto-van Bemden A, Aufiero D. Stem cell therapies for treatment of cartilage 

and bone disorders: osteoarthritis, avascular necrosis, and non-union fractures. PM R. 
2015 Apr;7(4 Suppl):S26-S32.  
PubMed: PM25864657 
 
The general ease of availability and strong fundamental science of autologous 
mesenchymal stem cells has prompted increasing application of such biologic therapies to 
address inherent orthopedic challenges of limited vascularity and ability to self-repair. This 
article provides a concise review of emerging mesenchymal stem cell applications for 
bone-related pathologies including cartilage, avascular necrosis, and fractures. 

 
6. Wang C, Wang Y, Meng HY, Yuan XL, Xu XL, Wang AY, et al. Application of bone 

marrow mesenchymal stem cells to the treatment of osteonecrosis of the femoral head. Int 
J Clin Exp Med [Internet]. 2015 [cited 2015 Sep 30];8(3):3127-35. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4443036 
PubMed: PM26064202 
 
Osteonecrosis of the femoral head (ONFH) is a type of common and refractory disease in 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=25491657&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=25864657&dopt=abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4443036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=26064202&dopt=abstract
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the orthopedic clinic that is primarily caused by a partial obstruction of the blood supply to 
the femoral head, resulting in a series of pathological processes. Mesenchymal stem cells 
(MSCs) comprise a mixture of various stem cells in myeloid tissue with multipotential 
differentiation capacity. They can differentiate into bone cells under specific conditions 
and can be used to treat ONFH through cell transplantation. This review summarizes 
research on MSCs in the field of ONFH in recent years, reveals the inner characteristics of 
MSCs, describes their potential to treat osteonecrosis disease, and analyzes the existing 
challenges of using MSCs in clinical applications. 

 
7. Houdek MT, Wyles CC, Martin JR, Sierra RJ. Stem cell treatment for avascular necrosis 

of the femoral head: current perspectives. Stem Cells Cloning [Internet]. 2014 [cited 2015 
Sep 30];7:65-70. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3986287 
PubMed: PM24744611 
 
Avascular necrosis (AVN) of the femoral head is a progressive disease that predominantly 
affects younger patients. Although the exact pathophysiology of AVN has yet to be 
elucidated, the disease is characterized by a vascular insult to the blood supply of the 
femoral head, which can lead to collapse of the femoral head and subsequent 
degenerative changes. If AVN is diagnosed in the early stages of the disease, it may be 
possible to attempt surgical procedures which preserve the hip joint, including 
decompression of the femoral head augmented with concentrated bone marrow. The use 
of autologous stem cells has shown promise in halting the progression of AVN of the 
femoral head, and subsequently preventing young patients from undergoing total hip 
arthroplasty. The purpose of this study was to review the current use of stem cells for the 
treatment of AVN of the femoral head. 

 
8. Liu Y, Wu J, Zhu Y, Han J. Therapeutic application of mesenchymal stem cells in bone 

and joint diseases. Clin Exp Med. 2014 Feb;14(1):13-24.  
PubMed: PM23124706 
 
Mesenchymal stem cells (MSCs), the non-hematopoietic progenitor cells, are multi-potent 
stem cells from a variety of tissues with the capability of self-renewal, proliferation, 
differentiation into multi-lineage cell types, as well as anti-inflammatory and 
immunomodulatory. These properties make MSCs an ideal source of cell therapy in bone 
and joint diseases. This review describes the advances of animal study and preliminary 
clinical application in the past few years, related to MSC-based cell therapy in the 
common bone and joint diseases, including osteoarthritis, rheumatoid arthritis, 
osteoporosis, osteonecrosis of the femoral head and osteogenesis imperfecta. It highlights 
the promising prospect of MSC in clinical application of bone and joint diseases. 

 
9. Norambuena GA, Khoury M, Jorgensen C. Mesenchymal stem cells in osteoarticular 

pediatric diseases: an update. Pediatr Res. 2012 Apr;71(4 Pt 2):452-8.  
PubMed: PM22430381 
 
Cellular therapy has gained an increasing popularity in recent years. Mesenchymal stem 
cells (MSCs) have the potential to differentiate into bone, cartilage, or fat tissue. In recent 
studies, these cells have also shown healing capability by improving angiogenesis and 
preventing fibrosis, which could have a role in tissue repair and tissue regeneration. 
Preclinical and clinical orthopedic studies conducted in the adult population support the 
use of MSCs for bone-healing problems, early stages of osteonecrosis, and local bone 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3986287
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=24744611&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=23124706&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22430381&dopt=abstract
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defects. Only a few published studies support the use of MSCs in pediatric osteoarticular 
disorders, probably due to the unknown long-term results of cellular therapy. The purpose 
of this review is to explain the mechanism by which MSCs could exhibit a therapeutic role 
in pediatric osteoarticular disorders. 

 
10. Choi IH, Yoo WJ, Cho TJ, Moon HJ. Principles of treatment in late stages of Perthes 

disease. Orthop Clin North Am. 2011 Jul;42(3):341-8, vi.  
PubMed: PM21742145 
 
It is of paramount importance to distinguish hips that may or may not be suitable for 
containment in the transitional stage (fragmentation to early reossification stage), because 
long-term clinical and radiological outcomes may be influenced by the choice of treatment. 
This article summarizes the definition of hinge abduction, pathoanatomy of hinge 
segment, assessment of hinge abduction, determination of reducible and irreducible hinge 
abduction, and treatment strategies for containable and uncontainable hips in the 
transitional stage. 

 
11. Kim HK. Legg-Calvé-Perthes Disease. J Am Acad Orthop Surg. 2010 Nov;18(11):676-86 

 
Legg-Calve-Perthes disease is an idiopathic hip disorder that produces ischemic necrosis 
of the growing femoral head. Permanent femoral head deformity is the most significant 
sequela. Experimental studies indicate that the pathologic repair process, which is marked 
by an imbalance of bone resorption and formation, contributes to the pathogenesis of 
femoral head deformity. Important prognostic factors include degree of deformity, age at 
disease onset, extent of head involvement, head-at-risk signs, and lateral pillar collapse. 
Treatment should be guided by age at disease onset, current best evidence, and 
prognostic factors. Patients aged <6 years at onset are best managed nonsurgically, 
whereas older patients may benefit from surgical treatment. Good surgical results have 
been reported in 40% to 60% of older patients (>8 years), indicating the need to develop 
more effective treatments based on the pathobiology of the disease. 

 
Additional References 

 
12. Shah H. Perthes disease: evaluation and management. Orthop Clin North Am. 2014 

Jan;45(1):87-97.  
PubMed: PM24267210 
 
Perthes disease refers to self-limiting idiopathic avascular necrosis of capital femoral 
epiphysis in a child. There is no consensus for the optimum treatment of Perthes disease 
even 100 years after the first description. The prime aim of the treatment is to maintain the 
sphericity of the femoral head and the congruency of the femur-acetabulum relationship to 
prevent secondary degenerative arthritis. Early diagnosis and management can help the 
collapse of femoral head, progressive femoral head deformity, and impingement. 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=21742145&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=24267210&dopt=abstract
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