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Orthopedic consultation :
- Main complaint : left coxalgia for several months
- Systemic anamnesis : normal ✔
- Pelvic X-ray : normal ✔
- Initial diagnosis : trochanteritis
- Suggested treatment : physiotherapy + painkiller

Who ?
- Female : 53 years old
- Medical history: hypothyroidism and diverticulosis
- Lifestyle : nurse, no smoking, no drinking
- Medication : L-thyroxine, Pantoprazole 

CLINICAL CASE

NO RESPONSE

PELVIC MRI



Multifocal bone lesions with T2 hypersignal

PELVIC MRI

18FDG-PET/CT
NEOPLASTIC ? OTHER ?



18FDG-PET/CT

Intensely hypermetabolic bone lesions

Nonbacterial Osteomyelitis (CNO)’ was considered and a more appropriate treatment was 
started. 
 
Chronic Nonbacterial Osteomyelitis (CNO) or Chronic Recurrent Multifocal Osteomyelitis 
(CRMO) is a rare disease that mainly affects children and adolescents. This disease is 
characterized by chronic inflammation of the bones, alternating between periods of 
remission and relapse. Clinical features include severe daytime bone pain and mild fevers in 
some cases. Currently, MRI is the most commonly used imaging method to diagnose the 
disease, but several studies have shown that positron emission tomography combined with 
computed tomography (PET/CT) is also useful for evaluating disease activity. 
 
In conclusion, this case highlights the difficult diagnosis of a rare disease, which simulates 
neoplastic or infectious bone involvement and has rarely been imaged by concomitant FDG-
PET/CT and MRI during the two distinct phases. It underscores the fluctuating nature of the 
disease and the value of molecular imaging for monitoring and demonstrating the activity of 
the disease. 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 

Pelvic lesions D5 & left trochanter 



Positives bones lesions

BONE SCAN 

Pelvic lesions D5 & left trochanter 



1/ Metastases from solid neoplasia : breast, lung, kidney, melanoma
2/ Hematological diseases : multiple myeloma, lymphoma
3/ Systemic diseases : sarcoidosis, histiocytosis, Paget
4/ Infectious diseases :  tuberculosis, infectious osteomyelitis

Clinical examination :
- Parameters : ✔
- C-P : ✔
- Abdo : ✔
- Locomotor : ✔
- Teguments : ✔
- Senological : ✔
- Lymph node areas : ✔

Blood test :
- Tumor markers (CA 15-3, CEA) : ✔
- Hemato (Protein electrophoresis, K/Lambda and 

urinary Bence Jones) : ✔
- Systemic disease (CRP, ESR, calcium and phosphorus, 

VIT D, PTH, ALP, ACE) : ✔
- Infectious disease (CRP,IDR) : ✔

Anapath & Microbio :
- Non-specific inflammatory infiltrate
- Neoplastic cells : no✔
- Granuloma : no✔
- Direct examination : neg✔
- Cultures : neg✔
- Ziehl and Grocott staining : neg✔

INVESTIGATIONS 

Imaging follow-up



FOLLOW-UP PELVIC MRI 

Stable T2 hypersignal multifocal bone lesions

3 Month F-U

Baseline



FOLLOW-UP 18FDG-PET/CT
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CHRONIC NON-BACTERIAL 
OSTEOMYELITIS (CNO)

DIAGNOSIS

INTERNAL MEDICINE CONSULTATION

1/ Metastasis from solid neoplasia : breast, lung, kidney, melanoma
2/ Hematological diseases : multiple myeloma, lymphoma
3/ Systemic diseases : sarcoidosis, histiocytosis, Paget
4/ Infectious diseases :  tuberculosis, infectious osteomyelitis

Vanishing hypermetabolic bone lesions 



Definition :
- First described in 1972
- A chronic, sterile, auto-inflammatory multifocal bone disorder
- Also known as chronic recurrent multifocal osteomyelitis (CRMO) 
- More a pediatric disease

Physiopathology : 
- Auto-inflammatory with decreased expression of anti- inflammatory

cytokines and increased expression of proinflammatory cytokines.
- Infectious trigger ? 
- Genetic predisposition ?

Epidemiology :
- Rare condition :  4/1M 
- Underdiagnosed and underreported

• Auto-inflammation theory
• Dysregulation of cytokine expression profiles in innate immune cells

• Increased expression of inflammatory interleukin IL-1β, IL-6 and TNF-α 
• Reduced expression of immune regulatory IL-10 and IL-19

• Constitutive activation of the immune system
• Chronic tissue inflammation, osteoclast activation, bone destruction, and in some

cases hyperostosis and sclerosis of bone
CHRONIC NON-BACTERIAL OSTEOMYELITIS (CNO)

German incidence surveillance study, 2011



Number & Distribution of the lesions:
- Mean number of 4 lesions at diagnosis
- Metaphyseal > Pelvic > Vertebral > 

Epiphyseal > Clavicle > Diaphyseal > Cranial > 
Carpal

Clinical aspects :
- 100% Musculoskeletal problems, 19% mucocutaneous

manifestations, 8% gastrointestinal manifestations, 3% lymphoid 2% 
ocular manifestations, 1% cardiac manifestations) 

Blood test :
- Inflammatory parameters, normal or elevated (50%ESR , 60%CRP, 15%WBC)

techniques were MRI 4.1, scintigraphy 3.5 and X-ray 1.9
lesions per person (S.D. 4.12, 3.2 and 1.3, respectively).
Thus MRI revealed more lesions per person than the
other two modalities (Fig. 3). Overall, 37% of patients dis-
played metaphyseal, 23% epiphyseal, 15% diaphyseal,
25% pelvic, 23% vertebral, 10% chest, 15% tarsal, 3%
carpal, 3% cranial and 19% clavicle lesions.

Histologic and microbial analysis of bone biopsies

A total of 281 single bone biopsies were reported (60% of
467 patients). Histologic results were categorized as pre-
dominantly lymphocytic [n = 88 (31%)], granulocytic
[n = 40 (14%)], a mixture of both [n = 89 (32%)] and scler-
otic [n = 64 (23%)], in addition to inconclusive results
[n = 58 (21%)]. Microbial analysis was done in 215 of 281
biopsies (77%); however, results were not reported in the
registry. Mycobacterial analysis was done in 112 biopsies
(40%). Eubacterial PCR amplifying ribosomal RNA of
eubacteria was done in 90 probes (32%) and specific
mycobacterial PCR (Mycoplasma hominis) was reported
in 40 patients (14%).

Arthritis

Based on clinical and/or imaging studies, arthritis was
described as monoarthritis in 72 patients (15%), oligoar-
thritis (two to four joints affected) in 54 patients (12%) and
polyarthritis (five or more joints affected) in 10 patients
(2%). Data on the regional relation of arthritis to the
bone lesion were not available. Overall, 29% of patients
were reported to be affected by arthritis (Fig. 2).

Efficacy of therapy

Since there is no established definition of response to
therapy in CNO, it was up to the reporting physician to
categorize the patients’ therapeutic response as remis-
sion, partial response, no response and worsening of dis-
ease. It was not possible to define the particular effect of
therapy with regards to concomitant or parallel medica-
tion, duration and intensity of medication. The Eurofever
working group is well aware of this particular limitation of
the registry, thus a follow-up registry addressing these
questions has recently been implemented. Overall no wor-
sening of disease was reported. Of 486 patients, 74%
(n = 361) received NSAIDs, 23% (n = 112) glucocorticoids,
9.6% (n = 47) SSZ, 12% (n = 58) MTX, 0.8% (n = 4) ana-
kinra, 1.8% (n = 9) infliximab, 3.5% (n = 17) etanercept,
1.6% (n = 8) adalimumab and 12.5% (n = 61) bisphospho-
nates. Response to CNO-relevant mediation is summar-
ized in Fig. 4.

Thirty-nine percent of patients treated with NSAIDs dis-
played a remission under medication, 52% displayed a
partial response and 9% were classified as non-
responders.

Among second-line treatments, a complete response
was found in 37% of patients in the glucocorticoid
group, 38% in the SSZ group, 22% in the MTX group,
41% in the etanercept group and 51% in the bisphospho-
nate group. Partial response was noted in 54% of patients
in the glucocorticoid group, 49% in the SSZ group, 50% in
the MTX group, 29% in the etanercept group and 46% in
the bisphosphonate group. No response was noted in 8%
of patients in the glucocorticoid group, 13% in the SSZ
group, 28% in the MTX group, 29% in the etanercept
group and 3% in the bisphosphonate group.

In the remission group a significant difference
was noted when comparing glucocorticoids with MTX
(P = 0.046, !2 test), and bisphosphonates with MTX
(P = 0.0013, !2 test), suggesting a lesser therapeutic
effect of MTX compared with the glucocorticoid and
bisphosphonate treatment regimen. No other significant
difference was noted between the groups. In the no-re-
sponse group, when tested against MTX, glucocorticoids
(P = 0.0006, !2 test) and bisphosphonates (P = 0.0002, !2

test), no response was reported to be significantly lower,
again suggesting a lesser therapeutic effect of MTX when
compared with glucocorticoids, etanercept and bispho-
sphonates. When tested against bisphosphonates,
only etanercept and MTX were reported to be less effect-
ive statistically (P = 0.0008 and P = 0.0002, respectively,
!2 test). Of four anakinra-treated patients, two were
noted to reach remission, one had a partial response
and one had no response. For infliximab (n = 9), the num-
bers were three, four and two, respectively. For adalimu-
mab, out of eight treated patients, four were noted to
reach remission and four had a partial response.

Characteristics of adult patients

The analysis included 31 adult patients. The description of
symptoms included more mucocutaneous manifestations
than in children (41 vs 19%). This was mainly due to

FIG. 2 Inflammatory musculoskeletal manifestations
associated with chronic non-bacterial osteomyelitis

Musculoskeletal manifestations were reported in 486 pa-
tients. Relative frequencies of (A) clinical and (B) imaging
features of patients are given.

4 https://academic.oup.com/rheumatology

Hermann Girschick et al.

Downloaded from https://academic.oup.com/rheumatology/advance-article-abstract/doi/10.1093/rheumatology/key058/4955393
by University of New England user
on 16 April 2018

• Among the 486 patients from the Eurofever database:
• All patients reported musculoskeletal problems
• 19% mucocutaneous manifestations (acne, psoriasis, 

palmoplantar pustulosis, papulopustular or maculopapular
lesions, urticaria, aphtous stomatitis) 

• 8% gastrointestinal manifestations
• 3% lymphoid (hepatosplenomegaly, enlargement of lymph nodes)
• 2% ocular manifestations
• 1% cardiac manifestations (pericarditis)

• Inflammatory musculoskeletal manifestations :

Coxalgies

CNO : FEATURES

Girschik et al, 2018

Histopathology :
- Non specific (coexistance of acute & chronic inflammation, fibrosis and bone sclerosis)



MRI : 
- Hypersignal T2 -> Marrow edema

more palmoplantar pustulosis cases (22 vs 5%).
Musculoskeletal manifestations were comparable. Solely
lytic bone lesions were more common in adult patients (89
vs 22%; P = 7.10!15, !2 test). Therapeutic efficacy does
seem to be less effective in adults than in children. Only
22% of adults were categorized as complete response (vs
37% in children; P = 0.07, !2 test) using NSAIDs. Using
glucocorticoids, 15% of patients reached complete re-
sponse (39% in children; P = 0.02, !2 test). However,
using bisphosphonates, the same efficacy was noted in

adults (62 vs 51%; P = 0.5, !2 test). The other medications
were only noted in a few patients, thus no further analysis
was done.

Discussion

The present analysis of the CNO cohort in the Eurofever
registry constitutes a detailed description of the clinical
phenotype and the therapeutic response of the largest
reported cohort of CNO patients. Predominantly the

FIG. 3 Number of bone lesions detected by different imaging modalities

Bone lesions were reported in 486 patients. Absolute numbers of lesions detected in patients are depicted. MRI has been
shown to depict more CNO lesions than conventional X-rays or technetium bone scan.

FIG. 4 Response categories by different therapeutic modalities

Response criteria were reported in 486 patients. Remission, partial response and no response are depicted in absolute
numbers of patients with regards to different treatment modalities. The percentage of patients who reached the different
efficacies is given in parentheses.
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CNO : IMAGING 

• Imaging features (MRI, bone scan, X ray)

Study N = 486 cases (Euro fever international registry)

Girschik et al, 2018

- 18FDG-PET/CT was not included in the study
- Only a few cases reported with 18FDG-PET/CT
- First case with 2 concomitant MRI & PET-CT during

two different phases

bone inflammation/bone erosion/hyperostosis

18FDG-PET/CT : 
- Hypermetabolism in active phase

BONE SCAN : 
- Bone remodeling

- 18FDG-PET/CT was not included in the study
- Only a few cases reported with 18FDG-PET/CT
- First case with 2 concomitant MRI & PET-CT during

two different phases



Treatments :
- First line : NSAIDs
- Second line : Corticosteroid, DMARDs (methotrexate, sulfasalazine), 

TNFα inhibitor, biphosphonates

In our case : NSAIDs was not tolerated à Biphosphonates
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CNO : DIAGNOSIS & TREATMENT

Challenging diagnosis
- Non specific symptoms/biomarker/imaging features/histopathology data.
- Mean time from symptoms onset to diagnosis : 1 year
- A diagnosis of exclusion which associates clinical/imaging/histopathological

parameters • Imaging features (MRI, bone scan, X ray)

Girschik et al, 2018



TAKE HOME MESSAGES

CNO : Chronic Non Bacterial osteomyelitis
- Rare auto-inflammatory disease affecting bones
- Children more than adults
- Can be very debilitating without treatment

This case 
- Underscores the fluctuating nature of the disease and the value of molecular

imaging for demonstrating the inflammatory activity

In the end 
- We may have a role to play using bone scan and 18FDG-PET/CT
- To make this hard and challenging diagnosis faster



THANK YOU

Hugues Azema


