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Abstract

Introduction: Chronic recurrent multifocal osteomyelitis (CRMO) is a rare migratory skeletal disorder with non-infectious inflam-
matory etiology which usually causes bone pain in children and adolescents. Intermittent periods of exacerbation and remission
are usually noted during the course of the disease. It is a multifocal bone disease usually involving the metaphyses of long bones.
The clinical and Paraclinical findings are non-specific, and indeed CRMO is a diagnosis of exclusion based on multiple criteria.
Case Presentation: We present a 6-year-old boy with multiple periods of fever, systemic inflammation and bone pain since he was
2 years old, hospitalized multiple times, received antibiotics and finally diagnosed as a CRMO case.

Conclusions: CRMO should be diagnosed according to a variety of clinical and paraclinical findings. In children and adolescents
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with multiple bone lesions and lytic lesion, one of the differential diagnoses that should be considered is CRMO.

1. Introduction

Chronic recurrent multifocal osteomyelitis (CRMO) is
an uncommon form of osteitis in children with proba-
bly autoimmune origin. It is a rare immigrant inflamma-
tory bone process with intermittent periods of exacerba-
tions and remissions involving multiple sites. Infectious
pathogens from affected areas cannot be isolated (1). It was
first described by Giedione et al. (2) in 1972 as “an unusual
form of multifocal bone lesions with subacute and chronic
symmetrical osteomyelitis.” Bjorksten and Boquuist (3) un-
derstood its relationship with pustulosis and they used the
term “chronic recurrent multifocal osteomyelitis.”

CRMO is more common in females (4). Lesions typi-
cally affect metaphyseal region of long bones but can oc-
curinanybone (such as clavicle) (5-7). Apart from the bone,
other organs such as lungs, gastrointestinal tracts and the
eyes can also be involved (8). CRMO should be diagnosed
with caution. Being aware of the disease helps to preclude
the unnecessary use of antibiotic therapy (9). In this re-
port, the case of a 6-year-old with CRMO - which was ini-
tially misdiagnosed and treated by multiple courses of dif-
ferent types of antibiotics - is presented.

2. Case Report

In 2012, a 2-year-old boy was admitted to the hospital
with chief complaint of fever, axial skeleton pain (more in

the lumbar region) and difficult walking. Symptoms had
been started 2 months prior to the patient’s admission.
Laboratory investigations at that time showed erythrocyte
sedimentation rate (ESR) of 75 and positive C-reactive pro-
tein. Conventional X-ray (CXR) did not show any signifi-
cant finding in favor of infectious process; however, a lytic
lesion was noted in the body of L5/S1 in computed tomog-
raphy (CT) scan. Radiologist suggested the lesion could
be due to tumoral involvement or infectious process such
as tuberculosis . Other tests including blood culture, PPD,
Wright and Coomb’s-Wright were all negative. Bone mar-
row aspiration did not show any specific pathology. An-
tibiotics therapy (ceftriaxone, clindamycin) was started.
According to the radiographic findings, the patient was
candidate for open biopsy from lumbar lesion. Moreover,
only granulomatous inflammation was reported in patho-
logical evaluation without acid fast bacilli in Ziehl-Nelson
staining. Bone culture did not show any organism. Poly-
merase chain reaction (PCR) analysis was also negative for
tuberculosis. In whole body bone scan, multiple foci of in-
creased uptake were noted in the left side of the skull, prox-
imal portion of the left humerus, left femoral neck, dis-
tal physis of right femur, L4-L5 vertebrae and posterior arc
of the left upper rib. Another bone biopsy from the right
femoral lesion was performed and histopathological find-
ings were again in favor of chronic granulomatous inflam-
mation.

In 2014, he was readmitted to the hospital for more di-
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agnostic workup (due to repeated history of bone pain and
fever). Bone scintigraphy (Figure 1) revealed new bone le-
sions in the medial portion of the left clavicle, sacrum, left
SI joint, L5 and minimal activity in the left side of the oc-
cipital bone. CT scan (Figure 2) showed multiple lytic le-
sions in the iliac and sacral bones with periosteal reaction.
Athird bone biopsy from the clavicle lesion was performed
and again nonspecific histopathological findings were re-
ported which were compatible with granulomatous in-
flammation. No organism was obtained from tissue cul-
ture, and acid fast staining was negative. The pathologist
suggested Eosinophilic granuloma (histiocytosis X) due to
histopathological findings. Consequently, the antibiotic
therapy was discontinued but due to decreased symptoms
the patient refused for more follow up. Two years later on
early 2016, the patient was admitted one more time with
fever, right arm pain and swelling; besides a necrotic ulcer
in the nose was also observed (Figures 3A and 3B). Accord-
ing to nasal ulcer, leprosy was also suspected. Although
no sign in favor of skin sensation loss was noted, another
biopsy from nasal lesion was performed. Histopathologi-
cal findings were again in favor of granulomatous inflam-
mation. PCRresults and skin smears were negative for lep-
rosy. The patient was referred to our department for bone
scan. Bone scintigraphy (Figure 4) revealed increased ra-
diotracer uptake in the right facial bones, right 3rd and
6th ribs, T4, T12, L1, proximal part of left ulna and right il-
iac bone. ESR was 59 and all other workups including viral
marker, flocytometry,immunologic workup, and PPD were
unremarkable. The bone scan were compared with previ-
ous imaging and considering the immigrant and intermit-
tent nature of the disease CRMO was proposed as the first
differential diagnosis and histopathological review of pre-
vious biopsies were recommended. Pathological consul-
tation with an expert confirmed the CRMO. Following the
diagnosis, prednisolone was started and symptoms sub-
sided. He is now being followed for about 1 year and is still
using methotrexate but his symptom is under control.
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Figure 1. Planar Bone Scan Showing Uptake in the Medial Portion of the Left Clavicle,
Sacrum, Left SI Joint, L5 and Minimal Activity in the Left Side of the Occipital Bone

3. Discussion

CRMO is a rare skeletal disorder, usually presenting
with bone pain and shows intermittent periods of exac-
erbations and remissions (1). It should be considered as
a variant of osteomyelitis (2% - 5%) (10) which is thought
to have an autoimmune origin. It is more prevalent in fe-
males, and usually the mean age of the patients at its onset
isabout10 yearsold (4, 11). Patient’s symptoms usually con-
tinue for several years (median duration is about 6 years).
Metaphyseal regions of long bones (distal femur, proximal
tibia, distal tibia and distal fibula) are more affected. Other
sites of the skeleton which could be involved are clavicles,
spine, pelvis and ribs. Mandibular involvement is noted in
about 1.5% -3% of the patients with CRMO (5-7, 12-14).

Systemic symptoms such as low grade fever and skin
lesions can accompany patient’s symptoms. Other non-
musculoskeletal disorders related to CRMO include arthri-
tis, palmoplantar pustulosis, Crohn’s disease, growth hor-
mone deficiency and psoriasis (15). Elevated ESR is the most
remarkable laboratory finding, but anemia and leukocyto-
sis are not detected and also tissue and blood cultures are
negative (8).

CRMO may be visible as lytic lesions in the radiogra-
phyin early phases and later hyperostosis and sclerosis are
noted; periosteal reactions can also occur. Also, increased
radiopharmaceutical uptake in multiple sites is observed
on bone scintigraphy (1, 16).

The etiology of CRMO is not well understood. Since
the blood and tissue cultures are negative, a noninfectious
inflammatory process is the main culprit. Moreover, con-
sidering the relationship of CRMO with multiple autoim-
mune diseases, an autoimmune disorder is also suspected
as the cause of the CRMO (17).

In the histopathology of patient with CRMO, the gran-
ulomatosis changes may be seen which are noncaseating;
Caseous granulomas are mainly seen in TB osteomyelitis.
But Assari et al reported a CRMO case that showed caseous
granulomas (18).

Some authors have stated that CRMO is the pediatric
form of SAPHO syndrome (synovitis, acne, pustulosis, hy-
perostosis, and osteitis) (19, 20).

Different kinds of treatments including non-steroidal
anti-inflammatory drugs, corticosteroids, DMARDs, and
bisphosphonate can be used (21). Overall, the patients’
prognosis is good; however, sometimes the disease persists
until adulthood and can cause long term side effects.

CRMO is suspected when repeated episodes of bone
pain in different locations occur in a child with some non-
specific findings in plain radiography (which could sug-
gest subacute or chronic osteomyelitis) but without ex-
act histopathological results; also no organism is obtained
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Figure 2. A, Pelvic CT Scan Showing Multiple Lytic Lesions in the Iliac and Sacral Bones with periosteal reaction; B, Pelvic CT Scan Showing Multiple Lytic Lesions in the Iliac

and Sacral Bones with Periosteal Reaction

Figure 3. A, Nasal Necrotic Ulcer: Pre-Treatment; B, Nasal Necrotic Ulcer: Post-
Treatment

from tissue or blood culture.

In this case, the patient had low back pain and fever
with lytic lesion in the L5/S1; therefore, tumoral involve-
ment and infectious process such as tuberculosis or bru-
cellosis was considered in differential diagnosis. However,
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Figure 4. Bone Scan Showing an Increased Radiotracer Uptake in the Right Facial
Bones, Right 3rd and 6th Ribs, T4, T12, L1, Proximal Part of Left Ulna and Right Iliac
Bone

tissue biopsy did not prove it. According to initial work
up, Langerhans cell histocytosis was also suspected, but it
was not confirmed on follow up. The interesting point in
this case was the patient’s nasal ulcer, which - given the
fact that he came from an endemic leprosy area - made
other causes such as leprosy a plausible scenario. Nasal ul-
cer biopsy and palatin bone biopsy showed only granulo-
matous changes. PCR results and skin smears were nega-
tive for leprosy. So due to the histopathological findings
and patient symptom, leprosy was ruled out. Eventually,
based on the patient’s history of episodic bone pain involv-
ing different sites and bone scan suggestion CRMO was di-
agnosed and treated accordingly. He is now being followed
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for more than one year and still is using methotrexate, and
his symptoms are under control.

3.1. Conclusion

CRMO should be diagnosed according to a variety of

clinical and para clinical findings. In children and adoles-
cents with multiple bone lesions, one of the differential di-
agnoses that should be considered is CRMO to prevent mul-
tiple bone biopsies and mistreatment.
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