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Summary

Chronic recurrent multifocal osteitis (CRMO) is a rare disease of an unknown aetiology, 
occurring mainly in children aged 4-14 years. It is characterised by recurring episodes of 
osteitis, with no detectable cause, lasting from several months up to a few years. It usually 
affects the metaphysis of long bones. Primary lesions in the form of isolated focuses rarely 
occur in the mandible. The clinical symptoms of CRMO include ostealgia, soft tissue 
swelling (oedema), skin reddening, and mild fever. The diagnosis is difficult. It involves 
numerous laboratory and radiological investigations. In order to exclude infectious and 
neoplastic aetiology, it is advisable to perform a tissue biopsy. The disease is long-lasting 
with exacerbations and remissions. The prognosis is uncertain. Non-steroidal anti-in-
flammatory drugs and empirical antibiotic therapy are a recommended first-line therapy; 
if no improvement is observed, corticosteroids should be used.
The analysed case concerns a 10-year-old boy with mandible inflammation as the first 
symptom of chronic recurrent multifocal osteitis (CRMO).
Mandibular lesions may be the first symptom of chronic recurrent multifocal osteitis. 
The non-specific onset and variable clinical picture delay the diagnosis. Early diagnosis 
enables early treatment, which prevents complications.
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Introduction
Chronic recurrent multifocal osteomyelitis (CRMO) 

was first described in 1972 by Giedion et al. (1). It is a rare 
disease with an unknown aetiology, which accounts for 
2-5% of all bone inflammations (2). Although it usually 
affects children aged 4-14 years and young adults, cases 
of adult patients have also been reported in the litera-
ture. There is a significant predominance of female pa-
tients (5:1), while the incidence of CRMO is similar for all 
races (3, 4). CRMO is characterised by recurrent episodes 
of osteitis without a specific infectious agent. The disease 

lasts from several months up to several years with periods 
of exacerbations and remissions, as well as a self-limiting 
tendency of the inflammatory process (3). Although le-
sions may occur in any location, such as vertebrae, pelvic 
bones, metacarpus, metatarsus, sternum and clavicles, in 
most clinical cases they are found in the metaphysis of 
long bones, femoral and tibial bones in particular (5, 6). 
They are rarely found in the mandible, where they oc-
cur in the form of a single, isolated focal lesion (7, 8). 
Although the aetiology of the disease is not fully under-
stood, the available literature devotes a lot of attention to 
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negative findings. The boy’s mother suffers from Sjögren’s 
syndrome. In September 2014, the boy complained of 
pain in the region of the left mandibular branch, which 
was accompanied by the swelling of the left cheek, tris-
mus and increased body temperature. Based on the 
clinical picture and an ultrasound of the parotid and 
submandibular glands, left parotid gland inflammation 
was diagnosed by an otolaryngologist. The boy received 
combination antibiotic therapy (azithromycin, penicillin, 
clindamycin), which led to pain and oedema regression. 
Another episode of the disease with raised temperature, 
oedema and pain in the left parotid gland was observed 
in December 2014. Clindamycin and metronidazole were 
prescribed by the otolaryngologist; general and local 
improvement was achieved. In January 2015, the pa-
tient again developed severe pain and oedema in the 
left parotid gland accompanied by high body tempera-
ture (39°C). The boy was again administered penicillin, 
but the therapy did not improve the general or local con-
dition. On day 6 of antibiotic therapy, the boy was ad-
mitted to the Department of Paediatrics, Nutrition, and 
Metabolic Disorders of the Children’s Memorial Health 
Institute (CMHI) for extended diagnosis. Laboratory find-
ings revealed increased inflammatory markers (leukocy-
tosis, CRP, ESR). Antibiotic therapy was maintained, and 
non-steroidal anti-inflammatory drugs (ibuprofen) were 
included, resulting in short-term relief of pain and sig-
nificant reduction of oedema. A slight distention of the 
alveolar part of the mandible persisted in the region of 
the left mandibular angle. Considering the family his-
tory, a decision was made to perform laboratory testing 
for autoimmune diseases. No parameters suggesting an 
autoimmune disease were found. During his stay in the 
Department of Paediatrics, the boy was referred to the 
Dental Clinic for Children (Children’s Memorial Health 
Institute) for dental consultation. Extraoral clinical ex-
amination revealed facial asymmetry: swelling of the 
left cheek; hard oedema of the left parotid gland tender 
on palpation. Bilaterally enlarged submandibular lymph 
nodes were also fund. Intraoral examination revealed 
a palpable thickening in the mandibular branch. A suspi-
cion of osteitis was raised by a dental surgeon. Due to an 
unclear, recurrent clinical picture of the disease, imaging 
testing was performed – a panoramic radiograph (fig. 1), 

genetic, autoimmune and bacterial factors (3). The clini-
cal manifestations of CRMO include gradually increasing 
bone pain, local tenderness, soft tissue oedema, skin 
reddening and mild fever. Severe pain may limit patient’s 
activity and is a frequent reason for hospital stay (4).  
Although CRMO usually occurs as a single disease, there 
are cases of chronic recurrent multifocal osteomyelitis 
coexisting with inflammatory diseases showing signs of 
autoimmunisation, e.g. ulcerative colitis or Crohn’s dis-
ease (9-11). According to the latest literature data, it is 
believed that CRMO is a paediatric variant of SAPHO (syn-
ovitis, acne, pustulosis, hyperostosis, osteitis) in adults, 
which produces symptoms such as synovitis, acne, pus-
tular psoriasis of the hands and feet, bone hypertrophy 
and inflammation (3). Due to the unclear clinical picture 
and the course of disease, the diagnosis of CRMO is dif-
ficult and requires differentiation with bone neoplasias, 
infectious and autoimmune diseases (3). The diagnostic 
process involves a series of laboratory (serology, microbi-
ology) and imaging (radiology, including the whole body 
skeletal scintigraphy, CT and MRI) investigations. Tissue 
biopsy is necessary to exclude infectious and neoplastic 
processes (12-14). CRMO is treated empirically. Despite 
an aseptic course of the disease, long-term antibiotic 
therapy is usually used, which does not bring the expect-
ed result, but supports the treatment (15). Non-steroidal 
anti-inflammatory drugs are recommended as first-line 
agents. If no improvement is observed, systemic gluco-
corticosteroids are included. Currently, high hopes are 
pinned on bisphosphonate therapy, particularly in cases 
of multifocal lesions. Intravenous, cyclic infusions of pa-
midronic acid are used in children. It was found that the 
compound causes rapid and significant pain alleviation, 
reduces serum inflammatory markers, as well as induces 
regression of inflammatory lesions in the bones, as con-
firmed in MRI (16).

Case report
A 10-year-old boy was admitted to the Department 

of Paediatrics, Nutrition, and Metabolic disorders of the 
Children’s Memorial Health Institute in January 2015 due 
to fever during the treatment of the third episode of left 
parotid salivary gland inflammation. It was found from 
medical history that the child was born from the third 
pregnancy (second delivery) complicated with haemo-
lytic anaemia treated with steroid administration in the 
mother and terminated via C-section. The newborn re-
ceived an Apgar score of 10. After birth, a murmur over 
the heart was detected. A small atrial septal atrial aneu-
rysm was diagnosed based on echocardiography with no 
obvious secondary signs of leakage. The boy has a his-
tory of asthma and allergic rhinitis since 2004. He was 
diagnosed in the Department of Gastroenterology of 
the Children’s Memorial Health Institute for suspected 
Hirschsprung’s disease due to chronic constipation with Fig. 1. Panoramic radiograph
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and maxillofacial surgical consultations (fig. 4). The pro-
cedure was performed in the Department of Surgery of 
Children and Adolescents of the Institute of Mother and 
Child. Cancer diagnosis was extended with CT and chest 
X-ray, which showed no abnormalities. Mandibular and 
masseter biopsy revealed chronic inflammation with no 
signs of neoplastic process. Microbiological analysis of 
wound samples was performed; Corynebacterium spe-
cies and Eubacterium limosum were grown. Targeted an-
tibiotic therapy (clindamycin + metronidazole) was used 
for 6 weeks. Another relapse occurred in March 2015. 
A follow-up facial CT was performed at that time. An os-
teolytic lesion with a size of 5 x 2.5 cm, with ruptured 
cortical bone layer in the mandibular branch and multi-
ple small osteolytic foci was found in the left mandible. 
The picture was similar to the findings reported in Janu-
ary 2015. Continuation of antibiotic therapy for further 

MRI (fig. 2) and CT (fig. 3). The panoramic radiograph of 
the left mandibular branch showed a focus of irregular 
shadowing without a visible osteosclerotic capsule. Com-
puted tomography revealed multiple small osteolytic foci 
in the left mandibular branch, condyloid process, coro-
noid process and the head of the mandible. At the largest 
focus (10 mm in diameter), there was a ruptured cortical 
bone layer and an adjacent thickened, inhomogeneous 
masseter. Parotid and submandibular glands unremark-
able. Magnetic resonance imaging confirmed the pres-
ence of a lesion 5 x 2.5 cm in diameter, with ruptured cor-
tical bone layer in the mandibular branch and infiltration 
of the myeloid cavity, in the left mandible. A follow-up  
ultrasound of the parotid and submandibular glands was 
performed, but did not reveal any focal lesions. Man-
dibular and masseter biopsy was performed to exclude 
malignancy after dental, otolaryngological, oncological 

Fig. 2. MRI – a ruptured cortical bone layer in the mandibular branch with infiltration of the myeloid cavity, the lesion involves the 
masseter and the lateral portion of the lateral medial pterygoid

Fig. 3. CT – multiple osteolytic foci in the left mandibular branch, 
condyloid process, coronoid process and the head of the mandible

Fig. 4. An intraoral photograph after the biopsy (a scar on the mu-
cosa in the vestibule of the mouth near the tooth 36)
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inflammation (3). Our patient was also initially diagnosed 
with left parotid gland inflammation. Although no specific 
laboratory markers for CRMO have been identified so far, 
many authors point to increased erythrocyte sedimenta-
tion rate, slightly increased CRP and leukocytosis in the af-
fected patients. Shifts in the panoramic radiograph are also 
observed (2, 18). Similar laboratory findings were reported 
in our patient (WBC: 12.3 cells/µL vs 4-12 of norm; ESR 
62 mm/h vs 1-10 of norm CRP 1.97 mg/dL vs < 0.5 of norm).  
According to the literature, microbiological and serological 
tests to diagnose bacterial, viral and fungal infections are 
negative in patients with CRMO. Negative oral and nasal 
swabs in our patient correspond to the findings reported 
by other authors. Tissue biopsy, which allows to exclude 
infectious and neoplastic aetiology of lesions, should be 
a diagnostic standard in CRMO. Pathological examina-
tion of mandibular and masseter material obtained from 
our patient revealed chronic inflammation with no signs 
of neoplastic proliferation. Radiological confirmation of 
the presence of disseminated, often symmetrical lytic, 
sclerotic or mixed lesions at different stages and at sites 
typical for specific (bacterial) osteitis is one of diagnos-
tic criteria for CRMO. The lesions may be accompanied 
by periosteal reactions. The above clinical picture is not 
pathognomonic for CRMO and always raises suspicion of 
neoplastic process (13, 19); therefore histopathological 
diagnosis is necessary. Imaging testing (both panoramic 
radiograph and facial CT) performed in our patient con-
firmed the presence of an inhomogeneous osteolytic le-
sion with ruptured cortical bone layer and a size of 5 x 2.5 
cm, with thickened masseter and multiple osteolytic foci 
in the mandibular branch, condyloid process and coronoid 
process, in the region of the mandibular angle. A full-body 
MRI, which is also considered a sensitive diagnostic meth-
od in CRMO by many authors, was also performed in our 
patient. This technique may be also used to monitor thera-
peutic progress (19). So far, no guidelines for therapeutic 
regimen in CRMO have been developed in the literature. 
Both in literature and in our case, the treatment usually 
begins with empirical antibiotic therapy, which shows only 
limited efficacy due to the absence of infectious aetiol-
ogy, but supports the therapy and slightly improves the 
general condition of patients. Some authors postulate 
the use of azithromycin, an antibiotic with potential anti-
inflammatory and immunomodulatory effects (20). Non-
steroidal anti-inflammatory drugs, which were also used 
in our patient, are recommended as first-line therapy in 
CRMO. Systemic corticosteroids are included in patients 
with poor clinical improvement. There is also an ongoing 
research on the use of methotrexate, sulfasalazine, TNF-
alpha blocker, gamma interferon, immunoglobulins and 
calcitonin in CRMO, which has already shown some posi-
tive effects (2). Sulphosalazine was also included in our 
patient, which led to significant local and general improve-
ment. Currently, high hopes are pinned on bisphosphonate 

3 months (penicillin, metronidazole) was advised. In or-
der to extend the diagnosis, the patient was referred to 
the National Institute of Geriatrics, Rheumatology and 
Rehabilitation for a full-body MRI scan, which showed 
swelling of the left masseter muscle and small foci of 
oedema in the distant metaphyses of both tibial bones 
and the distal part of the left tibial shaft. Furthermore, 
slightly increased amount of fluid was detected in the left 
elbow. The course of disease and the diagnostic findings 
did not allow for a final, unambiguous diagnosis. How-
ever, due to the presence of several pathological lesions 
in the bones in the full-body MRI scan, chronic recurrent 
multifocal osteitis (CRMO) was diagnosed. In addition 
to antibiotics and NSAIDs, sulfasalazine was included, 
which led to general and local improvement. Currently, 
the boy is under constant care of the CMHI. Disease re-
currences with pain and oedema of the left cheek in the 
region of the mandibular angle with periodical trismus 
are observed every 3-6 months. The patient regularly 
receives sulfasalazine and NSAIDs (ibuprofen), vitamin D 
and B6, as well as antibiotic therapy (clindamycin) dur-
ing exacerbations. In July 2016, a follow-up full-body MRI 
scan was performed during the boy’s stay in the CMHI. 
The presence of persistent inflammatory lesion in the 
left mandibular branch with no other pathological osse-
ous or articular foci was confirmed. The treatment was 
maintained. A follow-up blood testing (blood cell count, 
CRP, ESR) is performed every 2 months. From November 
2016 to the present (October 2017), the child’s condition 
is stable with no disease recurrence.

Discussion
The diagnosis of chronic recurrent multifocal ostei-

tis (CRMO) is difficult and ambiguous. According to the 
literature (17), the diagnosis should be based on the fol-
lowing diagnostic criteria: the presence of 2 or more bone 
focal lesions with clinical manifestations, radiological con-
firmation of the lesions, symptoms persisting for at least 
6 months, lack of improvement after antibiotic therapy 
and the lack of other explanatory causes of the lesions. In 
our case report, the diagnosis of CRMO was based on the 
following clinical manifestations and investigations: 3 fo-
cal lesions (mandible, tibial bones and the left elbow), as 
confirmed by a whole-body MRI, facial CT and panoramic 
radiograph. Three years have passed since the onset of 
first symptoms. Antibiotic therapy did not bring any sig-
nificant improvement in the general or local condition. 
Neoplastic diseases were excluded based on pathological 
examination of the lesion. In most cases, the primary fo-
cal lesion of CRMO is found in upper extremities, followed 
by the pelvis and, rarely, the clavicle (3). Mandibular le-
sions observed in our patient are rarely described as the 
primary focal lesion of CRMO in the literature. Due to 
similar initial clinical manifestations, recurrent mandibu-
lar inflammation is often misdiagnosed as parotid gland 
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manifestations, laboratory and radiology findings, biopsy 
of the inflammatory lesions and following the exclusion 
of infectious and neoplastic aetiology. Early diagnosis 
allows for early treatment onset, which is of key impor-
tance for the course of treatment, the comfort of the 
patient’s life and prevention of possible complications. 
According to literature data, the disease resolves spon-
taneously, and the active phase of disease typically lasts 
more than 5 years.

During the inactive phase, patient’s general condi-
tion is monitored. During the active phase, pharmaco-
therapy is necessary due to severe pain and acute in-
flammation. 

therapy, particularly in cases of multiple focal lesions (16). 
If pharmacotherapy is impossible, surgical treatment is 
implemented. The diagnosis of chronic recurrent multifo-
cal osteitis requires an interdisciplinary approach and the 
exclusion of a number of other diseases producing similar 
symptoms. During the diagnostic process, our patient was 
consulted with paediatricians, oncologists, rheumatolo-
gists, otolaryngologists, maxillofacial and dental surgeons 
from different healthcare centres.

Conclusions
The described case shows that the diagnosis of CRMO 

is very difficult. Final diagnosis was based on the clinical 
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