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Abstract Chronic relapsing multifocal osteomyelitis

(CRMO) is a rare condition. It commonly affects the

clavicle and pelvis. Rarely it can affect the spine. Spinal

deformity due to CRMO is rare. We report a case of acute

scoliosis due to CRMO. A 10-year-old girl with CRMO

presented with acute painful scoliosis of her spine. She was

neurologically intact. Imaging suggested a neoplastic pro-

cess involving T10, L2 and L3. Further imaging and

subsequent biopsy was performed and a diagnosis of

CRMO was established. Spinal involvement with defor-

mity is uncommon. It is commonly misdiagnosed as

infection or a neoplasm and unnecessary aggressive sur-

gical and antibiotic therapy instituted. A high index of

suspicion is needed to diagnose this disease and thus

manage it appropriately. This patient with a previously

normal spine had a long right sided thoracic scoliosis. We

think that the particular pattern of scoliosis was a protective

mechanism to offload the right sided T10 vertebral pedicle.

Prognosis is generally good although the disease can

relapse and remit over many years. At 9 months follow up,

the lesions were resolving and the deformity had resolved.

CRMO presenting as acute scoliosis is rare and to our

knowledge this is the second recognised case in the

reported world literature.
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Introduction

Chronic relapsing multifocal osteomyelitis (CRMO) was

first described by Giedion in 1972 as ‘‘sub acute and

chronic symmetrical osteomyelitis’’ [13]. Gamble and

Rinsky [12] described it as CRMO.

It is a non-pyogenic inflammatory bone disease of

unknown aetiology with an unpredictable course. It is

characterised by exacerbations and spontaneous remissions

[17]. It predominantly occurs during childhood and ado-

lescence. The various etiological hypotheses postulated

are: genetic [6], infectious, and autoimmunity [19].

The skeletal manifestations of CROM are most often

seen in tubular bones, the clavicle, and less frequently the

spine and pelvic bones [16]. It has been known to cause

skeletal features of sclerosis, premature epiphyseal fusion,

long bone deformity, growth arrest and progressive

kyphosis [19]. CRMO presenting as acute onset scoliosis is

a rare thing and only one such case has been reported

before [30].

We present a case of a young girl presenting with acute

onset scoliosis with mild backache. On investigation it

turned out to be a case of CRMO involving multiple

vertebrae.

Case report

A 10-year-old girl presented to the Accident and Emer-

gency Department with complaint of sudden onset

backache and stiffness over the last 2 weeks. Over the last

1 week her parents noticed progressive deformity of her

back in the thoracic region. She did not have any history of

trauma. Her sleep was not disturbed. Her appetite and

weight were normal. There was no history of fever. She
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had not travelled abroad recently and neither did she have

any other skeletal or joint complaints. She was systemically

well. She was a full term normally delivered baby who had

normal milestones. She did not suffer from any major

medical problems apart from mild eczema, which was well

controlled. She had no allergies. There was no family

history of skeletal problems.

Examination showed normal vital signs. Respiratory,

cardiovascular and abdominal examination was normal.

Nervous system examination revealed normal higher

functions, cranial nerves and cerebellar functions. She had

full power and sensations in all her limbs and trunk.

Reflexes were all present and normal.

Examination of her back and spine revealed a marked

thoracic scoliosis with convexity to the right. There was

mild bony midline tenderness over the T9 and T10 verte-

brae. She had significantly restricted rotation and flexion/

extension of her thoracic spine. Cervical and lumbosacral

spine was clinically normal.

Full blood count, all inflammatory markers including

CRP were normal (CRP 4). Blood cultures were negative

for pyogenic organisms, mycobacteria and fungi.

X-ray of her spine revealed slight collapse of the body of

T10 with a little sclerosis. There was a right convex sco-

liosis with the apex of the curve at the level of T10. The

curve was 22� as measured by the Cobb angle method.

Ultrasound examination of the abdomen and pelvis was

normal.

Urgent MRI revealed abnormal marrow signal (low

signal on T1, high on T2 and STIR) in T10, L2 and L3

vertebral bodies, with some compression of T10 body and

extension into the right pedicle. The discs were of normal

appearance. There was no intra-spinal or extra-osseous

component. The spinal cord was normal. There was no

para-aortic lymphadenopathy and liver, spleen and kidneys

looked normal.

Isotope bone scan revealed increased uptake on the late

films in C2, C3, T10, L2 and L3 vertebrae.

CT scan revealed lytic lesions of the right side of body

and right pedicle of T10, bodies of L2 and L3.

CT guided trans-pedicular biopsy of T10 and X-ray

guided trans-pedicular biopsy of her L2 vertebra provided

tissue which did not grow any organism on culture. Histo-

pathological examination revealed ‘‘loose textured fibrous

tissue with a prominent plasma cell population’’ which was

highly suggestive of CRMO. There was no evidence of

neoplasia.

The patient was not started on any antibiotics as there

were no obvious clinical signs suggestive of infection,

inflammatory markers were normal and no organism could

be cultures from blood or the biopsy material. She needed

only minimal analgesics in the form of NSAIDs and para-

cetamol for pain relief. The patient is being monitored

clinically and radiologically to detect any worsening of the

scoliosis and potential cord compromise at the earliest. The

lesions have not progressed and the patient is symptoma-

tically improving at a follow up of 10 months. The

scoliosis has improved uneventfully.

Discussion

CRMO is a rare entity. Its incidence is 2–5% of all osteo-

myelitis cases. It primarily affects young girls, with a

female/male ratio of 5:1 [7]. The median age of onset is

10 years with a reported range of 4–14 years [15]. It affects

all races equally [31]. There are still many unsolved

questions about the aetiology. Infectious and autoimmune

theories have been put forth, but none has been proven

[19]. There have been suggestions of a genetic link, but no

definite evidence exists for this [6].

CRMO has been associated with various other over-

lapping disease entities. Palmoplantar pustulosis has been

described with CRMO [4, 11, 25, 31]. Psoriasis has also

been described with CRMO [25]. CRMO is now consid-

ered as part of the synovitis, acne, palmoplantar pustulosis,

hyperostosis, and osteitis (SAPHO) syndrome [27]. Diffuse

sclerosing osteomyelitis of Garre may be a limited pre-

sentation of CRMO [29]. SAPHO syndrome and CRMO

are considered types of seronegative spondyloarthropathies

[3, 18, 19, 24, 28].

In contrast to haematogenous osteomyelitis, the onset of

CRMO is rarely abrupt, high fever is unusual and the

isolation of a responsible infectious agent is unsuccessful.

Various diagnostic criteria for CRMO have been

suggested.

King et al. [19] suggest the following criteria:

• Multifocal, i.e. two or more bony lesions: clinically or

radiographically diagnosed.

• A prolonged course over 6 months characterized by

varying activity of disease and with most patients being

healthy between recurrent episodes of pain, swelling

and tenderness.

• Lack of response to antimicrobial therapy given for at

least 1 month.

Manson et al. [22] suggested the following diagnostic

criteria:

• Two radiographically confirmed bone lesions.

• At least 6 months of remissions and exacerbations of

signs and symptoms.

• Radiographic and bone scan evidence of osteomyelitis.

• Lack of response to antimicrobial therapy at least

1 month in duration.

• Lack of an identifiable cause.
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Essentially, it is a diagnosis of exclusion. The presentation,

radiographic, and nuclear scintigraphic findings can mimic

acute haematogenous osteomyelitis, neoplasia, eosinophilic

granuloma, osteoblastoma, and osteoid osteoma. It is

common to see a delay in diagnosis and appropriate

treatment. Patients usually are treated with systemic

antibiotics at initial presentation; however, cultures of

bone are typically negative [19, 28].

Plain radiographs usually reveal non-specific features

suggestive of osteomyelitis, such as osteolysis, sclerosis

and new bone formation. X-ray changes are quite subtle

initially and often missed [5, 9].

Radioisotope bone scans assist in establishing the

diagnosis and in identifying initially silent lesions [21].

Magnetic resonance imaging scans are highly sensitive.

They can provide data on the involvement of adjacent

joints and soft tissue and are helpful in disease monitoring

[10, 14, 17, 20, 23]. MRI appearance of CRMO lesions in

tubular bones and the spine is often rather characteristic

showing high signal on T2 and low signal on T1 images.

With quiescence, T2 images show decreased intensity [16].

Biopsy is done mainly to exclude neoplasia. Histologi-

cally, early lesions show acute and chronic inflammatory

infiltrate i.e. polymorphonuclear cells. Later lymphocytes

and plasma cells predominate. Some multinucleated giant

cells and non-caseating granulomata can also be seen.

Fig. 1 Old X-ray spine showing no evidence of scoliosis

Fig. 2 AP thoracic spine showing right convex scoliosis with Cobb’s

angle of 22� with apex AT T10

Fig. 3 Lat thoracic spine showing sclerosis and height loss of T10

Fig. 4 Bone scan showing hot spots IN C2 and T10
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Older lesions reveal necrosis, fibrosis and new bone for-

mation [19, 28].

There have been no controlled trials on this condition

and all the treatments tried are empirical.

CRMO is characterised by its refractory nature despite

treatment with extended regimens of anti-inflammatory and

antibiotic medications. Hence prompt diagnosis of CRMO

will allow patients to avoid the risks associated with

lengthy courses of antibiotic therapy and repeat bone

biopsies [7]. Intermittent treatment of acute relapses is as

effective as long-term therapy [8]. Antimicrobial agents

have been shown to be ineffective and indeed this has

suggested to be used as a criterion for diagnosis [2, 12, 28].

Some studies have found oral corticosteroids beneficial [2,

19].

Bony complications include sclerosis, premature

epiphyseal fusion, long bone deformity, growth arrest and

progressive kyphosis [5, 19]. Spinal involvement has been

reported from the mid-cervical spine to the sacrum. This

occurs in the form of ‘‘migratory spondylitis’’ or ‘‘saltatory

spondylitis’’ [26]. X-ray picture is predominantly of the

chronic sclerosing type. Vertebral deformity due to com-

pression and total collapse (vertebra plana) is rare [26].

Spondylodiscitis only develops as secondary destruction

following the spondylitis, thus helping in differentiating

from the spondyloarthropathies. Spinal cord compression is

extremely rare and till date only one case of severe

kyphosis, due to CRMO has been reported which needed

anterior decompression and fusion [1]. Vertebra plana has

been described as a complication of CRMO [32]. Scoliosis

is commonly seen in female patients of the adolescent age

group. In case of acute painful onset, the possibility of

Fig. 5 Axial CT scan: T10 vertebra showing involvement of right

half of body and right pedicle

Fig. 6 Stir sagittal MRI showing high signal in T10 and T12;

minimal height loss of T10

Fig. 7 Stir axial MRI : T10 showing high signal in T10 body and

right pedicle

Fig. 8 AP spine X-ray showing partial correction of scoliosis
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CRMO needs to be kept in mind. Our patient (who had a

previous chest X-ray prior to this episode with no evidence

of scoliosis; Fig. 1) had a long C-shaped thoracic scoliosis

which was convex to the right. The apex of the curve was

at T10 and the magnitude of the curve was 22� as measured

by the Cobb angle method. We think that the particular

pattern of scoliosis was a protective mechanism to offload

the right sided T10 vertebral pedicle. Prognosis is generally

good, most lesions healing with sclerosis, although the

disease can relapse and remit over many years [2, 9, 12, 19]

(Figs. 2–8).

CRMO is a diagnosis of exclusion. It needs appropriate

treatment and support for the patient and his/her family.

Spinal involvement is silent in many cases hence true

incidence is unknown.

Conflict of interest statement None of the authors has any
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