
Introduction
Chronic recurrent multifocal osteomyelitis (CRMO) represents 
a chronic inflammatory bone condition which does not result 
from infectious pathogens. The non-bacterial osteomyelitis 
spectrum includes this condition, which affects children and 
teenagers through recurrent multifocal bone lesions. Although 
the exact cause of CRMO remains unclear, it is widely believed 
that autoinflammatory processes play a key role in its 
development. The inflammatory reaction in bone tissue occurs 

via excessive proinflammatory cytokines, including interleukin 
IL-1, IL-6, and tumor necrosis factor-alpha [1]. Ferguson and 
Sandu identified genetic mutations in LPIN2, PSTPIP2, and 
IL1RN, which cause autoinflammatory syndromes that show 
similar pathological features to CRMO [2].
The disease manifests across different severity levels from 
asymptomatic to severe functional impairment. The main 
symptom of CRMO is bone pain at the affected body region. The 
early radiological features of CRMO include osteolytic lesions, 

Author’s Photo Gallery

59

Dr. Ataberk BeydemirDr. Mehmet Kaymakoglu Dr. Arda Bahsi

Case Report

Access this article online

Website:
www.jocr.co.in

DOI:
https://doi.org/10.13107/jocr.2026.v16.i05.7204

1Department of Orthopedics and Traumatology, Faculty of Medicine, Izmir University of Economics, Izmir, Turkey, 
2Department of Orthopedics and Traumatology, Hilvan Şehit Halit Şiltak State Hospital, Şanlıurfa, Turkey,  
3Faculty of Medicine, Izmir University of Economics, Izmir, Turkey, 
4Department of Radiology, Faculty of Medicine, Izmir University of Economics, Izmir, Turkey.
Address of Correspondence: 
Dr. Mehmet Kaymakoglu, 
Department of Orthopedics and Traumatology, Izmir University of Economics, Medicalpoint Hospital, Yeni Girne Bulvarı, 1825. Sk. No:12, 35575 Karşıyaka/İzmir, 
Turkey. 
E-mail: kaymakoglumehmet@gmail.com

2026 Journal of Orthopaedic Case Reports  Published by Indian Orthopaedic Research Group    |

Dr. Aynur Solak

Journal of Orthopaedic Case Reports 2026 May:16(5):Page 59-64

Submitted: 26/02/2026; Review: 02/03/2026; Accepted: April 2026; Published: May 2026

DOI: https://doi.org/10.13107/jocr.2026.v16.i05.7204
© The Author(s). 2026 Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/), 

which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data 

made available in this article, unless otherwise stated.

1 2 3 4 1Mehmet Kaymakoglu , Ataberk Beydemir , Arda Bahsi , Aynur Solak , Ahmet Ekin

Introduction: Chronic Recurrent Multifocal Osteomyelitis (CRMO) represents a chronic inflammatory bone condition which does not result 
from infectious pathogens. The non-bacterial osteomyelitis spectrum includes this condition, which affects children and teenagers through 
recurrent multifocal bone lesions. Although the exact etiology of CRMO remains unclear, current evidence suggests that autoinflammatory 
mechanisms play a significant role in its pathogenesis. 
Case Report: A 10-year-old female patient presented with right shoulder pain. The patient described the pain as 6/10 in intensity. The pain 
increased over the past 3 days. There was no significant trauma or systemic history. Physical examination showed a deformity and swelling in the 
right shoulder, tenderness in the acromioclavicular joint, and restricted shoulder movements due to pain. Ultrasound, direct radiography, 
computed tomography, whole-body magnetic resonance imaging, and surgical biopsy were performed.
Conclusion: CRMO should be considered in the differential diagnosis of pediatric patients presenting with unexplained bone pain and 
swelling, particularly when common etiologies have been ruled out. A multidisciplinary approach is required for early diagnosis and correct 
treatment of CRMO, which is a multifactorial disease. Early diagnosis and treatment can prevent functional losses and deformities that patients 
may experience.
Keywords: Chronic recurrent multifocal osteomyelitis, Clavicle, Pediatric, Non-bacterial osteomyelitis.

Abstract

Learning Point of the Article:
Early recognition of CRMO through a multidisciplinary approach is crucial to avoid diagnostic delay and prevent long-term deformity and 

functional loss.

A Rare Occurrence of Chronic Recurrent Multifocal Osteomyelitis in 
Clavicle: Case Report
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which may later develop into areas of sclerosis and cortical 
thickening [3]. The metaphyseal regions of long bones – 
particularly the tibia and femur, are the most commonly 
affected sites in CRMO. Other reported regions that affected by 
CRMO are the pelvis, vertebrae, and mandible [3]. There are 
very few case reports on CRMO involving the clavicle.
The main challenge of CRMO is making 
the initial diagnosis. There are several 
d i f f erent i a l  d i ag n o s es ,  i n c l u d i ng 
infectious osteomyelitis, Ewing sarcoma, 
osteosarcoma, neuroblastoma, leukemia, 
l y m p h o m a ,  a n d  L a n g e r h a n s  c e l l 
histiocytosis [4, 5]. Therefore, a biopsy is 
warranted to exclude these conditions in 
the differential diagnosis. There are no 
specific markers for CRMO, and the only 
laboratory finding in routine blood tests is 
elevated C-reactive protein (CRP) and 
erythrocyte sedimentation rate (ESR) 
[6]. Bacterial culture also plays a key role 
in differentiating infectious osteomyelitis 
f r o m  o t h e r  c o n d i t i o n s  [ 4 ] .  T h e 
radiograph may appear normal in early 
stages or may have the appearance of an 
osteolytic lesion. In more advanced 
stages, irregular cortical thickening and 

changes resembling periosteal reaction may be observed on 
radiographs. However, computed tomography (CT) is the most 
effective imaging modality for demonstrating these alterations 
[5, 6]. Whole – body magnetic resonance imaging (WB-MRI) 
is important for characterizing the lesion, as it more clearly 
demonstrates bone marrow edema and can reveal any soft-
tissue invasion or related findings [3]. The Jansson criteria are 
widely used to support the diagnosis of CRMO, especially in 
challenging cases (Table 1). According to these criteria, the 
diagnosis can be made when a patient meets either two major 
criteria or one major and three minor criteria. Major criteria 
include radiologically confirmed bone lesions, multifocal 
involvement, psoriasis or palmoplantar pustulosis, and a sterile 
bone biopsy showing inflammation or sclerosis. Minor criteria 
include normal blood tests and overall good health, mildly to 
moderately elevated CRP or ESR, symptoms lasting longer 
than 6 months, hyperostosis, association with other 
autoimmune diseases, or a family history of similar conditions. 
These criteria help clinicians differentiate CRMO from 
infections, malignancies, and other inflammatory bone diseases 
[7, 8]. Bone biopsy is recommended to rule out malignancy and 
histopathologically shows non-specific inflammatory changes 
characterized by lymphocyte and histiocyte infiltration [5, 6].
There is no consensus for treatment. However, the first choice 
treatment is non-steroidal anti-inflammatory drugs (NSAIDs) 
to control inflammation, decrease pain, and improve patient life 
quality [5, 9]. The other treatment options are corticosteroids, 
methotrexate, or biologic therapies such as tumor necrosis 
factor-alpha inhibitors (TNFi) and bisphosphonates [5]. 
CRMO is characterized with frequent fluctuations. Therefore, 
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Figure 1: Shoulder X-ray showing bone expansion, cortical thickening, and 
sclerosis surrounding an osteolytic lesion located in the proximal-medial part 
of the right clavicle.

Figure 2: Computed tomography image demonstrating an osteolytic lesion involving approximately 30% 
of the medial clavicle, centrally and inferiorly located, with a sharp 2.5 cm transition zone and close 
proximity to the sternoclavicular joint. Joint space widening is observed, consistent with synovitis.
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long-term follow-up is essential to monitor disease progression 
and treatment response.

Case Report
A 10-year-old female patient presented with a 2-year history of 
right shoulder pain. She had been evaluated by multiple 
physicians and received NSAIDs, which provided partial 
symptom relief. However, the pain recurred on discontinuation 
of the medication. The patient described the pain as mild to 
moderate in intensity. There was no history of trauma, fever, 
weight loss, or other systemic symptoms.
Her physical examination revealed that there was a deformity 
and swelling in the right shoulder, tenderness, and pain, 
especially in the sternoclavicular 
joint area, which limited shoulder 
m o v e m e n t s ,  w i t h o u t  a n y 
neurovascular deficit. Elevated ESR 
(80 mm/h) and CRP (0.8 mg/dL) 
were found in her blood tests with 
normal complete blood count, liver, 
and renal function.
No superficial soft-tissue mass was 
observed in the right clavicle on 
ultrasound. Shoulder X-ray revealed 
a  b o n e  e x p a n s i o n ,  c o r t i c a l 
thickening, and sclerosis around an 
osteolytic lesion proximal – medial 
par t  o f  c lav i c l e  (Fig .  1 ) .  CT 
examination showed an osteolytic 
lesion on the medial part of the 
clavicle, involving nearly 30% of the 
medial part of the clavicle and in 
c l o s e  p r o x i m i t y  t o  t h e 

sternoclavicular joint. The lesion was in the central and 
inferior part and had a 2.5 cm sharp transition zone 
(Fig. 2). 3D CT revealed hyperostosis of the right 
clavicle, consistent with a CRMO, while the left 
clavicle appeared normal (Fig. 3). The sternoclavicular 
joint space was widened because of synovitis. WB-
MRI showed T2-weighted hyperintense bone marrow 
edema that diffusely involving the medial 1/2 of the 
r ight clav icle,  thickens the bone and causes 
remodeling, and contains a cystic area of 28 mm in 
diameter in the medial section. Diffuse heterogeneity 
is observed in adjacent fat tissue and muscle planes 
(Fig. 4). The periosteum appeared thinned in places. 
However, there is no aggressive lytic-destructive 
appearance.
The patient fulfilled the Jansson diagnostic criteria for 

CRMO, meeting two major criteria, radiologically proven bone 
lesion and sterile biopsy with inflammatory findings, and three 
minor criteria, including elevated inflammatory markers, 
normal blood counts with good general condition, and a 
symptom duration exceeding 6 months (Table 1). A surgical 
biopsy was performed. While taking a biopsy, it was seen that 
the clavicle was completely covered with periosteal reaction, 
and the cortex continuity was disrupted in the anteroinferior 
portion.
Histopathological examination of the excised material, the 
largest measuring 1.5 × 0.8 × 0.03 cm with a volume of 5 cc, 
revealed chronic osteomyelitis with reactive osteoblastic 
activity and no evidence of neoplastic development; in line with 
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Figure 3:Right clavicle with hyperostosis and normal left clavicle on 3D computed 
tomography.

Figure 4: Whole-body magnetic resonance imaging showing T2-weighted hyperintense bone marrow edema 
diffusely involving the medial half of the right clavicle, associated with hyperostosis, bone remodeling, and a 28 
mm cystic area in the medial portion.
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later-stage disease, the tissue also showed monocytes, 
macrophages, lymphocytes, and plasma cells, along with 
multinucleated giant cells, osteolysis, and areas of bone necrosis 
accompanied by sclerosis and fibrosis.
Following a 2-month course of 10 mg daily naproxen, the 
patient experienced substantial pain relief and was able to 
engage more comfortably in daily activities with improved 
functional mobility.

Discussion
CRMO is a rare autoinflammatory bone disease that 
poses considerable diagnostic challenges due to its 
insidious onset, non-specific symptoms, and the 
necessity to exclude other differential diagnoses 
such as infectious osteomyelitis or malignancies 
[10]. In our case, the patient had been symptomatic 
for 2 years and received only symptomatic treatment 
without a definitive diagnosis, underscoring the 
well-documented issue of diagnostic delay in 
CRMO. This delay has been consistently associated 
with worse clinical outcomes, including skeletal 
deformities, prolonged disease course, and 
unnecessary exposure to antibiotics or even 
suspicion of malignancy [11].
Although bone biopsy remains the gold standard for 
definitive diagnosis, particularly in unifocal or 
atypically located lesions such as the clavicle, the role 
of clinical suspicion and imaging particularly WB-

MRI is increasingly emphasized. WB-MRI offers a 
non-invasive means to detect asymptomatic lesions, 
define the full extent of the disease, and assist in 
identifying characteristic patterns that may support the 
diagnosis in the absence of biopsy or in ambiguous 
cases [10]. Indeed, the patient described in this report 
presented with an isolated clavicular lesion, a rare 
location,  and biopsy was necessary to exclude 
malignancy. However, if WB-MRI had been performed 
earlier, it might have expedited the diagnostic process 
and prevented unnecessary delay.
Recent literature has described four distinct 
radiological phenotypes in CRMO based on WB-MRI 
findings: tibio-appendicular multifocal pattern with 
tibial lesions, multifocal pattern without clavicular 
involvement, claviculospinal paucifocal pattern, and 
tibioclavicular crossover pattern [12]. Our patient’s 
presentation with an isolated clavicular lesion and 
absence of spinal or tibial involvement most closely fits 
the claviculospinal paucifocal pattern. This phenotype 
is typically characterized by a limited number of lesions 

localized to the clavicle and spine and is frequently mistaken for 
malignancy or bacterial osteomyelitis, leading to diagnostic 
delay. Recognizing these patterns may assist clinicians in 
differentiating CRMO from other bone pathologies and inform 
both prognosis and therapeutic planning.
Treatment of CRMO remains largely empirical due to the 
absence of standardized, evidence-based guidelines. NSAIDs 
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Category Criteria

Major criteria Radiologically proven osteolytic/sclerotic bone lesion

Multifocal bone lesions

Palmoplantar pustulosis or psoriasis (PPP)

Sterile bone biopsy with signs of inflammation, fibrosis, 

and/or sclerosis

Minor criteria Normal blood count and good general condition

Mild to moderately elevated CRP and/or ESR

Observation time longer than 6 months

Hyperostosis

Association with other autoimmune diseases (excluding 

PPP or psoriasis)

First-degree relatives with autoimmune/autoinflammatory 

disease or non-bacterial osteitis

Table 1: Jansson diagnostic criteria for CRMO

CRMO: Chronic recurrent multifocal osteomyelitis, CRP: C-reactive 

protein, ESR: Erythrocyte sedimentation rate

Step Clinical/Diagnostic action

1. Initial suspicion

Persistent bone pain >6 weeks, 

normal/inflammatory labs, no systemic 

infection signs

2. Imaging
WB-MRI to assess lesion pattern (and 

exclude silent lesions)

3. Differential exclusion
Exclude malignancy/infection via labs, 

imaging, and biopsy if unifocal/atypical

4. Phenotypic classification
Use WB-MRI pattern (e.g., tibioclavicular, 

claviculospinal) to anticipate prognosis

5. Treatment

NSAID trial (6–12 weeks); if non-

responsive, escalate based on lesion site 

and phenotype:

Vertebral or severe multifocal Pamidronate or TNFi±methotrexate

Mild/moderate disease
Continue NSAID or consider 

DMARD/Bisphosphonates

Table 2: Proposed clinical approach for suspected CRMO

CRMO: Chronic recurrent multifocal osteomyelitis, WB-MRI: Whole 

body-magnetic resonance imaging, NSAID: Non-steroidal anti-

inflammatory drugs, TNFi: Tumor necrosis factor-alpha inhibitors, 

DMARD: Disease-modifying antirheumatic drugs
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are the recommended first-line therapy and are reported to be 
effective in controlling symptoms in up to 60% of patients [13]. 
In our case, treatment with naproxen resulted in pain relief and 
partial improvement in clavicular deformity, demonstrating the 
efficacy of NSAIDs in patients without systemic or spinal 
involvement. However, studies suggest that over half of patients 
eventually experience disease flares or require treatment 
escalation due to inadequate response or recurrence. 
For patients who do not respond adequately to NSAIDs, 
particularly those with vertebral involvement or extensive 
multi focal  disease,  escalation to disease-modif y ing 
antirheumatic drugs (DMARDs), bisphosphonates, or TNFi is 
considered. DMARDs such as methotrexate and sulfasalazine 
have been used, although their effectiveness appears limited in 
retrospective analyses [7]. Bisphosphonates, particularly 
pamidronate, have shown significant efficacy in improving pain, 
reducing inflammation, and facilitating radiological resolution 
of bone lesions [7,14]. Their utility is especially notable in 
patients with vertebral involvement, where rapid control of 
osteolytic activity is essential to prevent collapse and long-term 
sequelae [10].
TNFi, including agents such as adalimumab and infliximab, 
have demonstrated benefit in refractory cases and are 
particularly useful in patients with systemic features or 
extraosseous involvement such as skin or gastrointestinal 
manifestations. However, their use is associated with potential 
side effects, including paradoxical psoriasis, and may not be 
universally accessible. Comparative data suggest that 
bisphosphonates may lead to faster radiological resolution, 
whereas TNFi may provide better control against disease flares 
over time [15].
Given the variability in clinical presentation, lesion 
distribution, and treatment response, a comprehensive and 
individualized approach is essential for the optimal 
management of CRMO. Early consideration of the diagnosis 
based on clinical suspicion, laboratory markers, and especially 
WB-MRI f indings is crucial to prevent unnecessar y 
investigations and prolonged morbidity. The identification of 

radiological phenotypes may further guide treatment selection, 
allowing more targeted and timely therapeutic interventions. 
The diagnosis and treatment of CRMO can be organized as a 
simple and practical clinical approach, as shown in Table 2.
In our case, the patient responded well to NSAID therapy, and 
she has remained symptom-free for the past 6 months without 
recurrence.

Conclusion
CRMO remains a challenging condition to diagnose and 
manage due to its heterogeneity, non-specific presentation, and 
lack of definitive biomarkers. However, it should be considered 
in the differential diagnosis of pediatric patients presenting with 
unexplained bone pain and swelling, particularly when more 
common etiologies have been ruled out. Increasing awareness 
of its clinical and imaging features, especially the value of whole-
body MRI and the utility of a phenotype-based approach, can 
significantly improve diagnostic accuracy and therapeutic 
outcomes. Recent studies have shown that CRMO is associated 
with autoinflammatory mechanisms, and research on targeted 
treatments is ongoing. A multidisciplinary approach involving 
pediatricians, radiologists, pathologists, and orthopedic 
specialists is essential for early diagnosis and appropriate 
management of this multifactorial disease. Early initiation of 
NSAID therapy remains the cornerstone of treatment, while 
escalation to immunomodulatory agents should be considered 
in cases with inadequate response or severe involvement. As 
demonstrated in this case, even rare presentations such as 
isolated clavicular lesions can achieve favorable outcomes when 
managed through a structured, evidence-guided diagnostic and 
therapeutic strategy.

Clinical Message

Early recognition of CRMO is essential to avoid misdiagnosis and 
unnecessary invasive procedures. W hole-body MRI and a 
multidisciplinary approach play a key role in timely diagnosis and 
effective management, even in rare presentations such as isolated 
clavicular involvement.
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