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　Case Report

Chronic Recurrent Osteomyelitis with Systemic Juvenile Idiopathic 
Arthritis
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Abstract
　　A 14-year-old-boy presented with pain and a lump on his left lower leg.　Magnetic resonance imaging (MRI) 
revealed a medullary lesions on T1-weighted images and medullary enhancement after contrast injection.　Bone 
marrow biopsy with curettage revealed an active marrow without evidence of malignancy or infection.　The patient 
had acne on his face and legs.　Accordingly, he was diagnosed with chronic recurrent multiple osteomyelitis (CRMO) 
syndrome.　A few months later, the patient developed shoulder joint pain, remittent fever, and an erythematous rash 
accompanied by a high fever.　Blood tests revealed elevated levels of CRP (10.2 mg╱dL) and ferritin (557 ng╱mL), and 
hypoalbuminemia (2.8 g╱dL).　A second bone marrow biopsy revealed hemophagocytosis, but no malignancies.　Sub-
sequently, a diagnosis of systemic juvenile idiopathic arthritis (s-JIA) was established.

Introduction 
　　Chronic recurrent multiple osteomyelitis (CRMO) 
syndrome, also known as nonbacterial osteomyelitis or 
chronic nonbacterial osteomyelitis (CNO), is a rare form 
of multifocal bone lesion with subacute and chronic 
symmetrical osteomyelitis.　We recently encountered a 
case of an adolescent patient with CRMO who later 
developed systemic JIA.

Case report 
　　A 14-year-old-boy presented with a painful lump on 
his left lower leg.　He was previously healthy, with no 
history of trauma.　Plain radiography showed mixed 
lytic, sclerotic, and thickening lesions on the left tibia 
(Fig. 1a).　Magnetic resonance imaging revealed medul-
lary lesions on T1-weighted image and medullary 
enhancement after contrast injection (Fig. 1b).　Three 
months later, bone marrow biopsy with curettage 
revealed an active marrow without evidence of malig-
nancy or infection.　The patient had acne on his face 
and legs.　Accordingly, he was diagnosed with chronic 
recurrent multiple osteomyelitis (CRMO) syndrome and 
was administered non-steroidal anti-inflammatory drugs, 
prednisolone, and bisphosphonate, resulting in remission 
of the clinical symptoms.　A few months later, the 
patient developed shoulder joint pain, remittent fever, 
and an erythematous rash accompanied by a high fever 
and diarrhea.　Blood tests revealed elevated C-reactive 
protein (CRP) (10.2 mg╱dL) and ferritin (557 ng╱mL) 
levels, as well as hypoalbuminemia (2.8 g╱dL).　Culture 
tests for blood, feces, and pharyngeal swabs were nega-
tive.　There were no indications of active viral or fungal 
infection (Table 1).　Upper and lower gastrointestinal 
(GI), and capsule endoscopies revealed no obvious 
mucosal lesions in the GI tract.　Computed tomography 
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CRMO with s-JIA

and PET showed only mediastinal lymph node enlarge-
ment.　Therefore, inflammatory bowel diseases such as 
Crohn’s disease were excluded from the list of probable 
diagnoses.　A second bone marrow biopsy of the iliac 
crest revealed no specific findings, including malignan-
cies.　Subsequently, a diagnosis of systemic juvenile 
idiopathic arthritis (s-JIA) was established.　The patient 
was treated with three courses of 3-day pulse methyl-
prednisolone (1 g╱day).　Although his symptoms and 
clinical signs improved, he developed low-grade fever 

and showed elevated CRP levels a week later.　There-
fore, tocilizumab therapy (8 mg╱kg╱dose every two 
weeks) was initiated.　Thereafter, his laboratory values 
and physical signs of s-JIA improved, but he continued 
to occasionally experience left tibial pain.

Discussion 
　　CRMO is also known as nonbacterial osteomyelitis 
or chronic nonbacterial osteomyelitis (CNO).　It was 
first described by Giedon et al. in 1972 as an unusual 
form of multifocal bone lesion with subacute and chronic 
symmetrical osteomyelitis.1　Its diagnosis is established 
by excluding other diseases that can cause inflammation 
in the bone, such as malignancies and bacterial infec-
tions.　For this, not only a radiographic approach is 
required, but also a biopsy.2　We performed bone 
marrow biopsy with the open bone approach, which 
showed no evidence of bacterial infection or tumor.　
CRMO is often complicated by other inflammatory dis-
eases, such as autoinflammatory diseases, inflammatory 
bowel disease, and pustulosis palmoplantaris.　How-
ever, there is no previous report of CRMO complicated 
with s-JIA.　The present patient also developed diarrhea 
with fever, which indicated IBD; however, gastrointesti-
nal endoscopy revealed no evidence of IBD.　NSAIDs 
are the first-line treatment for CRMO.　Various agents 
have been used as the second-line treatment owing to the 
lack of standardization of the treatment for CRMO.　
Our patient was initially administered NSAIDs alone; 
however, he failed to achieve remission and required fur-
ther treatment, as previously mentioned.
　　s-JIA, currently classified as a subtype of JIA by the 
International League of Associations for Rheumatology 
(ILAR), is characterized by daily remittent fever, a salm-
on-colored macular rash, generalized lymph node 
enlargement, and hepatomegaly╱splenomegaly.3　The 
dysregulation in innate immunity and absence of autoan-

Table 1　Laboratory findings

WBC 22,600 ╱PL
　　Neu 90 ％
　　Eos 0 ％
Hb 11.9 g╱dL
PLT 17.7×104 ╱ μ L
Ferritin 557.1 ng╱ml
CRP 10.26 mg╱dL
sIL-2R 2,028 U╱mL
ESR 60min* 54 mm
SAA† 552 μ g╱mL
EBV VCA IgG 174
EBV VCA IgM ( ─ )
CMV IgG ＜250
CMV IgM ＜41
HBs antigen ( ─ )
HCV antibody ( ─ )
HIV antibody ( ─ )
QTF-3G†† ( ─ )
β -D-glucan ( ─ )

*ESR: erythrocyte sedimentation rate, † SAA: serum amyloid A, 
‡ EBV VCA: Epstein-Barr virus viral capsid antigen, §CMV: 
Cytomegalovirus, ││  HBs antigen: Hepatitis B virus surface anti-
gen, ¶HCV antigen: Hepatitis C virus surface antigen, 
**HIV:Human Immunodeficiency Virus, † † QTF-3G: Quanti 
FERON-3G

Fig. 1　(a) Plain radiography shows mixed lytic and sclerotic lesions in the left tibia.
　　　 (b) Magnetic resonance imaging shows medullary lesions on coronal T1-weighted image 

and medullary enhancement on sagittal contrast-enhanced fat-suppressed T1-weighted 
image.
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tibodies have led to the hypothesis that s-JIA is an 
auto-inflammatory syndrome.　These pathogeneses, 
which distinguish s-JIA from other subtypes of JIA, have 
led to recent changes in s-JIA treatment.　Biologics 
blocking IL-1 β and IL-6 rather than TNF- α -inhibiting 
agents have shown promising results in s-JIA treatment.　
Indeed, tocilizumab was effective for treatment of s-JIA 
in this patient.　Although a case report of adult-onset 
Still’s disease complicated with CRMO showed both 
symptoms and markers of inflammation that were con-
trolled with tocilizumab,4 in the current case, local tibial 
inflammation gradually subsided after starting tocilizum-
ab.　However, as the patient had also started increased 
doses of steroids at the same time, it is difficult to know 
whether tocilizumab was effective for CRMO.　In gen-
eral, TNF- α -inhibiting agents have been suggested to be 
effective for CRMO.5　This suggests the possibility that 
TNF- α -inhibiting agents might be more effective for 
CRMO in the current case.
　　Some studies have reported synovitis as a complica-
tion of CRMO; hence, the shoulder pain of the patient 
might be one of the symptoms of CRMO.　However, 
the patient presented remittent fever and erythematous 
rash, which are the pathognomonic symptoms of s-JIA; 
this made it difficult to judge whether the symptoms 
were complications of CRMO or s-JIA.　As both 
CRMO and s-JIA have recently been classified in the 
family of auto-inflammatory diseases,6 the symptoms 
observed in the current case may arise from the same 
auto-inflammatory disease spectrum.
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