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Abréviations 

 

 AINS   Anti-Inflammatoires Non Stéroïdiens 

 CBC  Complete Blood Count 

 CHU   Centre Hospitalo-Universitaire 

 CRMO Chronic Recurrent Multifocal Osteomyelitis 

 CRP   C-Reactive Protein 

 DMARDs Disease Modifying AntiRheumatic Drugs 

 ESR  Erythrocyte Sedimentation Rate 

 HLA-B27  Human Leukocyte Antigen B27 

 IBD  Inflammatory Bowel Disease 

 IL   Interleukine 

 IRM   Imagerie par Résonance Magnétique 

 MICI   Maladie Inflammatoire Chronique Intestinale 

 MRI  Magnetic Resonance Imaging 

 NFS  Numération Formule Sanguine 

 NSAIDs Non Steroidal Anti-Inflammatory Drugs 

 OCRM  Ostéomyélite Chronique Récurrente Multifocale 

 PPP  PalmoPlantar Pustulosis 

 SAPHO Synovitis, Acne, Pustulosis, Hyperostosis, and Osteitis 

 STIR  Short Tau Inversion Recovery 

 TDM   Tomodensitométrie 

 TNF  Tumor Necrosis Factor 

 VS   Vitesse de Sédimentation 
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Résumé 

Introduction : l'ostéomyélite chronique récurrente multifocale (OCRM) est une 

pathologie osseuse auto-inflammatoire, caractérisée par des lésions ostéolytiques 

stériles souvent multiples et évoluant en poussées. Elle peut être se compliquer de 

tassement vertébral et d'une diminution de la qualité de vie.  

L’objectif de notre travail était de comparer les patients ayant une atteinte vertébrale 

avec ceux n’en ayant pas dans le cadre d’une OCRM sur les caractéristiques 

démographiques, cliniques, radiologiques et thérapeutiques. 

 

Matériel et méthodes : une étude rétrospective était réalisée sur des enfants âgés de 

1 à 18 ans suivis au CHU de Lille entre 2012 et 2021 pour une OCRM. Les données 

étaient collectées au moment du diagnostic, à 2 ans et/ou à la dernière consultation 

de suivi. 

 

Résultats : trente-cinq patients étaient inclus, dont 24 filles (68,6%). Dix-sept patients 

(48,6%) présentaient une atteinte vertébrale au diagnostic, dont 4 avec tassement 

vertébral. Aucune différence significative n’était mise en évidence entre les patients 

avec atteinte vertébrale et les autres.   

L'âge médian des premiers symptômes était de 9,9 ans (espace interquartile 8,3 – 

10,8) avec un délai diagnostic médian de 12 mois (5 – 19,5). La durée de suivi 

médiane était de 44 mois (28 – 57,5). 

Au diagnostic, 34 patients (97%) présentaient une douleur osseuse. Douze patients 

(34%) avaient des signes inflammatoires locaux. Onze patients (31%) présentaient 

des signes généraux. L’atteinte vertébrale était cliniquement silencieuse chez la 

moitié des patients, y compris 2 patients avec tassement vertébral. 
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Deux cent huit lésions osseuses étaient répertoriées (1 à 18 par patient, médiane 5), 

principalement localisées aux membres inférieurs : 49 lésions autour du genou 

(23,5%), 48 lésions autour de la cheville (23,1%), ainsi que 32 au rachis (15,4%) et 

29 au bassin (13,9%). 

Une biopsie osseuse était réalisée chez 18 patients (51%). 

Trente-deux patients (91,4%) étaient traités par AINS ; 29 (82,9%) par des 

bisphosphonates. Treize patients (37,1%) recevaient un traitement de troisième ligne 

(anti-TNF n=9, méthotrexate n=4, azathioprine n=2). 

A la dernière consultation de suivi, 11 patients (31,4%) étaient en rémission 

complète ; 13 (37,1%) en rémission avec un traitement. Onze patients (31,4%) 

présentaient encore une maladie active. 

Les 4 patients avec tassement vertébral initial conservaient des séquelles 

radiologiques ; 2 d’entre eux étaient en rémission complète. 

 

Conclusion : l’OCRM peut entraîner des séquelles osseuses persistantes malgré un 

bon contrôle de la maladie. Un remodelage osseux peut entraîner une évolution 

favorable. Le diagnostic de l’atteinte vertébrale est un enjeu majeur pour favoriser la 

meilleure évolution structurale et fonctionnelle possible. 
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I. Introduction 

Caractéristiques générales 

L'ostéomyélite chronique récurrente multifocale (OCRM) est une maladie osseuse 

auto-inflammatoire caractérisée par des lésions osseuses stériles, souvent multiples 

et évoluant en poussées. Elle fait partie des ostéites non bactériennes et est décrite 

par certains auteurs comme sa forme la plus sévère (1, 2). Elle a été décrite pour la 

première fois en 1972 par Giedion et al (3). 

 

C'est une pathologie rare. Sa prévalence décrite est de 1 pour 1 million (4). Il est 

cependant admis que la prévalence réelle est sous-estimée du fait d'une 

méconnaissance de la pathologie et certains auteurs l'ont estimée à 1 pour 100 000 

(5). L’OCRM touche principalement les enfants et adolescents, avec un âge moyen 

au début des symptômes de 10 ans, et préférentiellement les filles (sexe ratio 2:1) (5, 

6). 

 

Physiopathologie 

Les lésions histologiques osseuses sont caractérisées par une absence d’agent 

infectieux et une inflammation non spécifique comportant : 

- une phase précoce avec prédominance de polynucléaires neutrophiles et 

plages d'ostéolyse, 

- une phase tardive avec prédominance de lymphocytes, ostéosclérose et 

ostéocondensation réactionnelle, 

Des lésions d'âges différents peuvent coexister au sein d'une même biopsie (7). 



7 
 

Des travaux récents ont mis en avant le rôle du dysfonctionnement des voies de 

régulation de l'interleukine-10 (IL-10) et IL-19 dans la physiopathologie de l'OCRM. 

Hoffman et son équipe ont observé dans les monocytes des patients atteints 

d'OCRM, une expression diminuée d'IL-10, régulateur de l'inflammation, entraînant 

une expression augmentée des cytokines pro-inflammatoires IL-1β, IL-6, TNF-α 

(Tumor Necrosis Factor-α) et IL-20 (7-10, Figure 1). Ce déséquilibre entraîne une 

infiltration osseuse par les cellules immunitaires, une différentiation en ostéoclastes 

et finalement une ostéolyse avec remodelage osseux. 

 
Figure 1 : physiopathologie de l’OCRM, reproduit de Chronic Nonbacterial 

Osteomyelitis: Pathophysiological Concepts and Current Treatment Strategies, 

Hoffman et al. 2016 (10). 

ASC : apoptosis-associated speck-like protein containing a CARD domain; Casp. 1 : 

caspase-1 ; CRMO : chronic recurrent multifocal osteomyelitis ; DAMP : danger-

associated molecular patterns ; ERK : extracellular signal-regulated kinase ; IL : 

interleukin ; JNK : Jun kinases ; MAPK : mitogen-activated protein kinases ; NF-ĸB : 

nuclear factor-κB ; NRLP3 : nucleotide-binding domain leucin-rich repeat and pyrin-

containing receptor 3 ; PAMP : pathogen-associated molecular patterns ; TLR : Toll-

like receptor ; TNF-α : tumor necrosis factor-α. 
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Certaines pathologies auto-inflammatoires d’origine génétique comme le DIRA 

(Deficiency of IL-1 Receptor Antagonist) et le syndrome de Majeed se présentent 

avec les mêmes caractéristiques osseuses que l’OCRM (5, 9, 11), suggérant une 

composante génétique qui n’est pas démontrée (8, 12). L'association à d'autres 

pathologies auto-immunes ou auto-inflammatoires (Maladie Inflammatoire Chronique 

Intestinale, psoriasis) est rare mais spécifique (13, 14). 

 

Clinique 

L'expression clinique de cette pathologie varie d'un patient à l'autre. Elle se 

caractérise par des douleurs osseuses, diurnes ou nocturnes, des signes 

inflammatoires locaux (rougeur, chaleur, œdème et sensibilité locale) ou généraux 

(fièvre, asthénie, anorexie, perte de poids) (1, 5, 6). 

 

L'atteinte osseuse peut concerner tout le squelette, avec une atteinte préférentielle 

pour la métaphyse des os longs, en particulier des membres inférieurs, le bassin, les 

vertèbres et dans une moindre mesure les clavicules et la mandibule (15, 16). Bien 

que l'atteinte multifocale (notamment bilatérale) soit un argument diagnostic fort, une 

atteinte unifocale est possible (1, 6, 8, 17). Une atteinte articulaire peut accompagner 

les lésions osseuses. 

 

L'atteinte vertébrale peut se compliquer de fractures, de tassements vertébraux 

(jusqu'à 22% des patients selon les séries) et de raideur ou déformation rachidienne 

séquellaire (15, 17, 18, 19, 20). Il n'existe à ce jour pas de facteur prédictif d'une 

atteinte vertébrale ou de ces complications. Certains auteurs ont décrit une 
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récupération en hauteur du corps vertébral en cas de tassement (18). 

 

Biologie 

Jusqu'à deux tiers des patients présentent un syndrome inflammatoire biologique 

non spécifique avec une vitesse de sédimentation (VS) et/ou protéine C-réactive 

(CRP) élevée(s). La numération-formule sanguine (NFS), utile pour le diagnostic 

différentiel, est fréquemment normale ou peut indiquer une anémie inflammatoire 

(17). La prévalence de l’antigène HLA-B27 (Human Leukocyte Antigen B27) n'est 

pas augmentée chez les patients, comparée à la population générale (13). 

 

Radiologie 

Les examens radiographiques standards peuvent être normaux en phase précoce, 

ou révéler les lésions suivantes : 

 - lésion ostéolytique (hyperclarté osseuse), principalement métaphysaire au 

contact du cartilage de croissance, de forme arrondie ou tubulaire ; 

 - lésion ostéocondensante (opacité osseuse) avec hyperostose, sur le pourtour 

d'une lésion ostéolytique ou isolée ; 

 - lésions mixtes (15, 16, 21). 

L'échographie peut révéler la présence d'un épanchement intra-articulaire en cas 

d'arthrite. 

 

L'Imagerie par Résonance Magnétique (IRM) corps entier est devenue l'examen de 

référence en raison de sa sensibilité notamment en phase précoce de la maladie, et 
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de son absence d’irradiation par rapport à la scintigraphie osseuse (21, 22). La 

cartographie complète du corps permet l'identification de lésions asymptomatiques 

en faveur du diagnostic d'OCRM. 

 

Les lésions suivantes peuvent être révélées par l'IRM : 

 - œdème de la moelle osseuse, image hypointense en pondération T1 et 

hyperintense en pondération T2 ; 

 - lésion inflammatoire osseuse, hypointense en pondération T1 et hyperintense 

en pondération T2 ; 

 - hyperostose apparaissant en hyposignal T1 et T2 ; 

 - lésion inflammatoire des tissus mous associée ; 

 - arthrite associée sous forme d'épanchement ou de pincement articulaire (16). 

 

L'utilisation de la séquence STIR (Short Tau Inversion Recovery), qui permet de 

supprimer le signal de la graisse en T1 ou en T2 est particulièrement utile pour 

l'étude du système squelettique, y compris dans l'OCRM (Figure 2). 
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Figure 2 : IRM en séquence T2 STIR des jambes, coupe frontale. Patiente de 10 ans 

présentant des lésions de l’extrémité proximale des 2 tibias apparaissant en hypersignal. 

 

Evolution 

L'évolution est chronique (>6 mois) et se fait par alternance de poussées aiguës et 

de phases de rémission clinique. L’évolution peut se faire vers des séquelles 

physiques invalidantes, incluant des douleurs chroniques ou des déformations 

osseuses (5, 13, 14). Wippf et son équipe ont proposé en 2015 trois phénotypes de 

sévérités différentes (17). Le sexe masculin, l'atteinte multifocale et la présence d'un 

syndrome inflammatoire biologique étaient associés au pronostic le plus sévère. 

L'atteinte rachidienne ainsi que ses complications n'étaient pas associées à un 

pronostic plus sombre. 

 

Difficultés diagnostiques 

Le diagnostic est difficile du fait de la grande variabilité clinique, de l'absence de 

signes spécifiques et de la rareté de la pathologie. Il repose en pratique sur un 

ensemble d'arguments cliniques, biologiques et radiologiques, et reste un diagnostic 

d'élimination. 
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Plusieurs pathologies peuvent comporter une atteinte osseuse de présentation 

clinique et radiologique similaire (Tableau 1) (23, 24). 

Pathologie Focalisation 
Localisation 
osseuse 

Aspect radiologique 
Atteinte des tissus 
mous 

OCRM 
Habituellement 
multifocale 

Métaphysaire 
Ostéolyse, ostéosclérose 
sur le pourtour 

Peu marquée 

Ostéomyélite 
bactérienne 

Habituellement 
unifocale 

Métaphysaire 
Tout aspect possible. 
Habituellement ostéolyse, 
et sclérose plus tardive 

Abcès ou inflammation 
des tissus mous 

Tuberculose 
osseuse 

Habituellement 
unifocale mais 
peut être 
multifocale 

Métaphysaire 
Tout aspect possible. 
Habituellement ostéolyse, 
et sclérose plus tardive 

Abcès ou inflammation 
des tissus mous. 
Possible pincement 
articulaire 

Leucémie 
Peut être 
multifocale 

Toute localisation 
possible 

Ostéolyse mouchetée. 
Pas de sclérose 

Rare 

Lymphome 
Peut être 
multifocale 

Diaphysaire ou 
méta diaphysaire 

Ostéolyse mouchetée. 
Pas de sclérose.  
Bandes métaphysaires 
radiotransparentes 

Adénopathies 
fréquentes 

Tumeur osseuse 
primitive 

Habituellement 
unifocale mais 
peut être 
multifocale 

Peut être 
métaphysaire 
(ostéosarcome) ou 
diaphysaire 
(sarcome d'Ewing) 

Réaction périostée 
agressive. Destruction 
corticale et médullaire 

Fréquente 

Histiocytose 
Langerhansienne 

Unifocale ou 
multifocale 

Souvent diaphysaire, 
toute localisation 
possible 

Ostéolyse à l'emporte 
pièce 

Inflammation sans 
abcès 

Tableau 1 : principaux diagnostics différentiels de l’OCRM et leur aspect radiologique, 

adapté d’Imaging mimics of chronic recurrent multifocal osteomyelitis: avoiding pitfalls in a 

diagnosis of exclusion, Sato et al. 2020 (23). 

Le délai diagnostique moyen est de 12 mois (6). L'apport de l'IRM du corps entier a 

permis de modifier la démarche diagnostique. 

Certains auteurs proposent des critères diagnostiques (13) afin de faciliter la 

démarche et d’harmoniser les pratiques. L’un des buts est d’éviter le recours à la 

biopsie osseuse, geste invasif, lorsque suffisamment d’arguments sont réunis pour 

permettre le diagnostic. 

La biopsie osseuse, qui devrait en théorie être réservée aux formes atypiques, garde 

une place importante en pratique clinique afin d’écarter un diagnostic différentiel 

potentiellement grave (23). 
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Traitement 

En l’absence d'étude randomisée contre placebo, le traitement repose sur un 

consensus.  

Les anti-inflammatoires non stéroïdiens (AINS) constituent la première ligne de 

traitement chez tous les auteurs, administrés au moment des poussées 

inflammatoires ou au long cours. L'efficacité varie de 39 à 57% selon les études (6, 

25, 26, 27). 

La corticothérapie orale est efficace et utilisée par certains auteurs (5-7, 25, 28), mais 

ses effets secondaires notamment sur la croissance en limitent l'usage en pratique 

clinique. 

 

Le traitement de seconde ligne repose sur les bisphosphonates (18, 29). 

En cas d'inefficacité des bisphosphonates, un traitement de troisième ligne est 

proposé, par biothérapie (anti-TNF α) ou Méthotrexate (5, 30). 

 

Le Centre Hospitalo-Universitaire (CHU) de Lille, en tant que Centre de compétences 

des maladies auto-inflammatoires et des amyloses (CeRéMAIA), assure le suivi de 

patients  provenant des départements Nord et Pas-de-Calais. L'équipe de 

rhumatologie pédiatrique suit une population de patients atteints d'OCRM dont 

l'effectif est comparable à celui de cohortes monocentriques publiées. 
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Objectifs de l’étude 

L’objectif principal de notre travail était de comparer les caractéristiques 

démographiques, cliniques, radiologiques et thérapeutiques des patients ayant une 

atteinte vertébrale avec celles des patients n’en ayant pas dans le cadre d’une 

OCRM. 

 

L’objectif secondaire était de décrire les caractéristiques démographiques, 

cliniques, biologiques, radiologiques, histologiques et thérapeutiques de la cohorte 

de patients pédiatriques suivis au CHU de Lille pour une OCRM. 
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II. Article 

A. Introduction 

Chronic recurrent multifocal osteomyelitis (CRMO) is a rare autoinflammatory bone 

disease characterized by sterile bone lesions, often multiple, with a relapsing and 

remitting evolution. It represents a severe form of non-bacterial osteitis (1, 2). It was 

first described in 1972 by Giedion et al (3). 

 

In literature, the prevalence is 1 per 1 million (4), which is probably underestimated. 

The real prevalence could be 1 per 100,000 according to some authors (5). CRMO 

mainly affects children and adolescents, with a mean age of 10 years at onset of 

symptoms, and a female predominance (sex ratio 2:1) (5, 6). 

 

Monocytes from patients with CRMO present a decreased expression of 

immunomodulatory cytokines IL-10 and IL-19, responsible for an increased 

expression of proinflammatory cytokines such as IL-1β, IL-6, TNF-α, and IL-20. This 

imbalance leads to bone infiltration by immune cells, differentiation into osteoclasts 

and ultimately to osteolysis (7-10). 

 

Some genetic pathologies such as DIRA (Deficiency of IL-R1 Antagonist) or Majeed 

syndrome share the same bone features, suggesting a genetic component which has 

not been demonstrated so far (5, 8, 9, 11, 12). Association with other autoimmune or 

autoinflammatory conditions (Inflammatory Bowel Disease, psoriasis) is rare but 

specific (13, 14). 
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The clinical presentation of CRMO varies greatly from patient to patient, and includes  

bone pain, local inflammatory symptoms (redness, warmth, edema and local 

tenderness) and general signs (fever, asthenia, anorexia, weight loss) (1, 5, 6). 

Lesions can be observed in the entire skeleton, with preferential involvement of the 

metaphysis of long bones (particularly of the lower limbs), the pelvis and the spine 

(15, 16). A unifocal lesion is possible (1, 6, 8, 17). Whole-body Magnetic Resonance 

Imaging (MRI) can detect asymptomatic lesions even at an early stage of the 

disease; it is now the gold-standard examination for diagnosis (21, 22).  

 

Bone biopsy should be reserved for atypical forms, but remains important in clinical 

practice to rule out a potentially serious differential diagnosis (including bacterial 

osteomyelitis, leukemia, lymphoma, or a primary bone tumor) (23, 24). 

 

Vertebral lesions may be complicated by fractures, vertebral collapse and spinal 

stiffness or deformity (5, 13, 14, 15, 17-20). There are currently no predictive factors 

for vertebral involvement or complications.  

 

B. Material and Methods 

Study design 

We concluded a retrospective, monocentric descriptive study on pediatric patients 

diagnosed with CRMO at the French pediatric University Hospital of Lille. 

 

The primary objective of the study was to compare demographic, clinical, 
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radiological and therapeutic characteristics of CRMO patients between those with 

and those without vertebral involvement. 

The secondary objective was to describe demographic, clinical, biological, 

radiological, histological and therapeutic characteristics of patients diagnosed with 

CRMO. 

 

Patients 

Inclusion criteria were onset before 18 years of age, diagnosis of CRMO based on 

the Jansson criteria established in 2007 (listed in Table 2) and diagnosis between 

2012 and 2020. 

 

Non-inclusion criteria were onset after 18 years of age, diagnosis after December 

31, 2020 and any differential diagnosis such as infectious osteomyelitis, malignant 

bone tumor or other inflammatory disease without bone involvement. 

Major diagnostic criteria Minor diagnostic criteria 

1. Radiologically proven osteolytic or 

sclerotic bone lesion 

A. Normal blood count and good general 

state of health 

2. Multifocal bone lesions B. CRP and ESR mildly-to-moderately 

elevated 

3. Palmoplantar pustulosis (PPP) or 

psoriasis 

C. Observation time > 6 months 

4. Sterile bone biopsy with signs of 

inflammation and/of fibrosis, sclerosis 

D. Hyperostosis 

 E. Associated with other autoimmune 

diseases apart from PPP or psoriasis 

 F. Grade I or II relatives with autoimmune or 

auto inflammatory disease 

Table 2 : Jansson criteria, from Classification of Non-Bacterial Osteitis Retrospective study 

of clinical, immunological and genetic aspects in 89 patients (13). 
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Patients with at least 2 major criteria or 1 major criterion combined with 3 minor 

criteria were diagnosed with CRMO. The major criteria were weighted by a factor of 4 

and the minor criteria by a factor of 1. A total score greater or equal to 7 indicated a 

diagnosis of CRMO. For patients with incomplete or unavailable biological data, 

Jansson minor criteria A and B were considered missing. 

 

Data collection 

Patients data were collected from their digital medical records on SILLAGE ® 

software used at the Lille University Hospital and anonymized. Biological data were 

extracted from CIRUS ® software when available or from SILLAGE ® software. 

Radiological data were collected via IntelliSpace PACS Enterprise 4.4 (PHILIPS) ® 

software or via radiologist reports. 

Data were collected at the time of diagnosis, at 2 years ± 6 months of follow-up if 

available and at the last follow-up visit. 

 

Demographic and anamnestic characteristics were collected: sex, age at first 

symptoms, age at diagnosis, time before diagnosis and follow-up time, defined as the 

time interval between diagnosis and last visit or transition to adult rheumatologists. 

Collected data also included personal and family history of autoimmune disease in 

first and second grade relatives. 

 

Clinical data included presence of bone pain, local inflammatory signs (such as joint 

swelling or effusion, warmth, redness), fever, asthenia, anorexia and weight loss. 
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When available, the following laboratory values were recorded: leukocytes, 

hemoglobin, platelets, ESR, CRP and presence of the HLA-B27 antigen. Biological 

signs of inflammation were defined as: hyperleukocytosis (leukocytes > 13500/mm3), 

leukopenia (leukocytes < 4500/mm3), anemia (hemoglobin < 11.5 g/dL), 

thrombocytosis (platelets > 400 G/L), thrombocytopenia (platelets <150 G/L), 

elevated ESR (>10 mm) and elevated CRP (> 10mg/L). 

 

Radiological data included presence of whole-body MRI at diagnosis, number and 

location of bone lesions consistent with the diagnosis. 

Production and results of bone biopsies were recorded. 

 

Treatment used during follow-up were recorded (NSAIDs, bisphosphonates, 

DMARDs), as well as clinical response. Remission with treatment included patients in 

clinical remission who received a treatment in the last 6 months as listed: occasional 

intake of NSAIDs, bisphosphonates therapy, any DMARDs treatment. Complete 

clinical remission was defined as the absence of symptoms for at least 6 months 

without treatment. 

 

Regulatory data 

During the follow-up, all patients and their parents had completed a consent form 

regarding the anonymous use of data for academic research. The information 

document was given in Annex 1. 

Since 01/01/2021, all patients had received an information note concerning their 

inclusion in the national database of rare diseases (BNDMR). 
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The database was declared to the data protection officer of the Lille University 

Hospital as research not involving the human being. 

 

Statistical analysis 

The quantitative variables were described using the mean and the standard deviation 

or the median and the interquartile range (IQR). The normality of the distributions 

was verified with the help of graphs and the Shapiro-Wilk test. The categorical 

variables were described using frequencies and percentages. 

 

Quantitative variables were compared between groups using Student’s T-Tests. In 

case of non-normality of data, non-parametric Wilcoxon’s tests were used. 

Categorical variables were compared between groups using Chi-Square tests. In 

case of theoretical counts < 5, Fisher’s exact tests were used. 

 

The threshold of significance was 0.05. The analyses were performed using R 

software version 3.4 (R Studio, Boston, USA). 

 

C. Results 

Thirty-seven patients were selected for the study. 

Two patients were excluded; one because of a differential diagnosis of juvenile 

idiopathic arthritis, the second did not meet the Jansson inclusion criteria (total score 

of 6). 

Thirty-five patients were included in the study; 24 were female (female: male ratio 

2.2:1). Characteristics of the population are given in Table 3. 
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Sex, n (%)  

Female 24 (68.6) 

Male 11 (31.4) 

Age at onset of symptoms, years, median (range) 9.9 (8.3 - 10.8) 

Time before diagnosis, months, median (range) 12 (5 - 19.5) 

Follow-up time, month, median (range) 44 (28 - 57.5) 

  

Personal history of autoimmune disease, n (%) 7 (20) 

IBD 2 

Psoriasis 2 

Thyroïditis 1 

Alopecia areata 1 

Vasculitis 1 

Family history of autoimmune disease, n (%) 13 (37.1) 

first degree 7 

second degree 9 

  

Number of clinical localizations per patient, median (range) 2 (2 - 3.5) 

Clinical unifocal form, n (%) 5 (14.3) 

Bone pain, n (%) 34 (97) 

Local inflammation, n (%) 12 (34.3) 

Swelling 12 

Heat 3 

Redness 2 

General inflammatory symptoms, n (%) 11 (31.4) 

Anorexia 8 

Asthenia 6 

Weight loss 5 

Fever 3 

  

Patients with whole body MRI at diagnosis, n (%) 31 (88.6) 

Number of radiological lesion per patient, median (range) 5 (3 - 7.5) 

  

Patients with bone biopsy, n (%) 18 (51.4) 

Table 3: baseline characteristics of the CRMO patients 

 

Patients were separated in two groups according to the presence or absence of 

spinal involvement at diagnosis (based on clinical and radiological evaluation). At 

diagnosis, 17 patients (48.6%) had spinal lesions; 13 of them had sacral lesions and 

8 had other vertebral localization, including 4 patients with vertebral collapse. 

Characteristics of both groups are given in Table 4. 
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 Spinal involvement at diagnosis  

 Yes No p 

 n=17 n=18 value 

Female, n (%) 12 (70.6) 12 (66.7) 0.8 

Age at onset of symptoms, years, median (range) 10 (8.7 - 11) 8.8 (8 - 10.5) 0.17 

Time before diagnosis, months, median (range) 12 (5 - 18) 11.5 (5.5 - 40.8) 0.71 

Follow-up time, month, median (range) 48 (39 - 55) 34.5 (16.3 - 57) 0.12 

    

Personal history of autoimmune disease, n (%) 3 (17.6) 4 (22.2) 1.00 

First degree family history of autoimmune disease, 
n (%) 

5 (29.4) 2 (11.1) 0.35 

    

Number of clinical localizations per patient, 
median (range) 

3 (2 - 3) 2 (1.3 - 3.8) 0.41 

Bone pain, n (%) 17 (100) 17 (94.4) N/A 

Local inflammation, n (%) 4 (23.5) 8 (44.4) 0.19 

General inflammatory symptoms, n (%) 7 (41.2) 4 (22.2) 0.23 

    

Number of radiological lesion per patient, median 
(range) 

6 (4 - 9) 4 (2.3 - 6.5) 0.073 

    

Patients with bone biopsy, n (%) 7 (41.2) 11 (61.1) 0.24 

    

Jansson score, median (range) 12 (10 - 13) 13 (10 - 15) 0.56 

Table 4: characteristics of patients according to spinal involvement. N/A: not applicable. 

Time before diagnosis was greater than 6 months (Jansson C criterion) for 25 

patients (71.4%), 12 patients in the spinal involvement group and 13 in the other. 

Seven patients (20%) had a family history of autoimmune disease in the first degree, 

including psoriasis for 5 patients and Crohn's disease for 2.  

Median follow-up time of the patients was 44 months from diagnosis (minimum 2 

months, maximum 99 months). 

 

Clinical features 

At diagnosis, the main symptom was bone pain. It was absent in one patient who 

presented a painless bone swelling of the clavicle. Thirty patients (85.7%) presented 

with multifocal bone pain. Patients presented with a median of 2 painful areas (range 
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2-3.5). Five patients (14.3%) presented with unifocal clinical localization, different for 

each one (including left knee, left hip, right clavicle, right ankle and mandible). 

Eight out of the 17 patients with spinal involvement had no pain related to their spinal 

lesions, including 2 patients with vertebral collapse. All 8 had symptoms related to 

other localizations of CRMO. The other 9 presented with spinal pain centered on a 

lesion; 2 had hip pain related to sacral involvement. 

 

Biological features 

Complete Blood Count (CBC) data at diagnosis were available in 26 patients. Seven 

had at least one marker of inflammation (thrombocytosis n=7, anemia n=4, 

leukocytosis n=3). No patient had leukopenia or thrombocytopenia. 

ESV and/or CRP values, available for 27 patients, were increased in 17 of them, 10 

in the spinal involvement group and 7 in the non spinal involvement group. 

HLA-B27 antigen was present in 1 of 16 patients. 

 

Radiological features 

Thirty-one patients (89%) had undergone whole-body MRI at diagnosis. Among the 4 

remaining patients, 3 had localized MRI and 1 had a whole-body scan. In these 4 

patients, several bone lesions compatible with the diagnosis of CRMO were found. 

Bone biopsy was performed in 3 of them. 

A total of 208 osteomyelitis lesions were identified, distributed as shown in Figure 3. 

Patients presented a median number of 5 radiological bone lesions (range 3-7.5). 

One patient had a monofocal lesion on imaging; bone biopsy was decisive in the 

diagnosis. Hyperostosis was present in 5 patients (14.3%). 
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Figure 3: distribution of 208 radiological bone lesions at diagnosis (Annex 2) 

 Red: bone lesions among patients with spinal involvement, n (%) (n=123); 

 Blue: bone lesions among patients without spinal involvement, n (%) (n=85).  

 

 

Histological features 

Bone biopsy was performed in 18 patients (51%). For 9 of them, biopsy was 

performed more than 6 months before diagnosis (Lower limb n=4, mandible n=3, 

upper limb n=1, spine n=1).  
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Histological analysis of the biopsies from 17 patients showed non-specific 

inflammation with polymorphic lymphoplasmacytic infiltrate, sometimes associated 

with foci of bone resorption and/or osteogenesis. 

The biopsy of one patient, taken from a clavicular bone callus, showed bone 

remodeling without inflammation. 

 

Therapeutic features 

Treatments used during follow-up in the 2 groups are presented in Table 5. 

Treatment associations are represented in Figure 4.  

 

 All patients Spinal involvement at diagnosis  

  Yes No p 

Treatment used during follow-up n=35 n=17 n=18 value 

NSAIDs, n (%) 32 (91.4) 16 (94.1) 16 (88.9) N/A 

Bisphosphonates, n (%) 29 (82.9) 13 (76.5) 16 (88.9) 0.60 

DMARDs, n (%) 13 (37.1) 8 (47.1) 5 (27.8) 0.24 

Etanercept 9 5 4  

Methotrexate 4 4 0  

Adalimumab 3 2 1  

Azathioprine 2 1 1  

Table 5: treatments received during follow-up. N/A: not applicable 
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Figure 4: number of patient receiving each treatment   

Three patients were not treated with NSAIDs for the following reasons: 

-  One patient was in complete clinical remission at the time of diagnosis and 

received no treatment during follow-up; 

-  One patient received anti-TNF α at diagnosis because of the severity of the 

clinical involvement; NSAIDs were not started in the event of an infectious 

etiology; 

-  One patient was already being followed for Crohn's disease, which 

contraindicated their use. 

 

Follow-up data 

Twenty-seven patients were followed for 2 years or more. At the 2-year follow-up 

visit, 3 patients were in complete remission, 12 patients were in remission with 

treatment (NSAIDs n=4, bisphosphonates n=4, Etanercept n=3, Methotrexate n=1) 

and 12 had an active disease. Whole-body MRI was realized in 18 out of 27 patients 

and localized MRI in 5 other patients. Two patients without spinal involvement at 
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diagnosis had developed spine lesions. 

 

Clinical status at last follow-up is given in Table 6. All 3 patients who were in 

complete remission at the 2-year follow-up were still in complete remission. 

 All patients Spinal involvement at diagnosis  

  Yes No p 

Clinical status at last follow-up n=35 n=17 n=18 value 

Complete remission, n (%) 11 (31.4) 6 (35.3) 5 (27.8) 0.63 

     

Remission with treatment, n (%) 13 (37.1) 6 (35.3) 7 (38.9) 0.83 

NSAIDs 6 4 2  

Bisphosphonates 3 0 3  

Etanercept 3 1 2  

Methotrexate 1 1 0  

     

     

Active disease, n (%) 11 (31.4) 5 (29.4) 6 (33.3) 0.80 

No treatment 5 3 2  

NSAIDs 1 0 1  

Bisphosphonates 1 0 1  

Azathioprine 1 0 1  

Adalimumab 1 0 1  

Etanercept + Methotrexate 1 1 0  

Infliximab 1 1 0  

Table 6: clinical status at last follow-up 

 

Last MRI evaluation was available for 29 patients. There was a median of 2 active 

inflammatory lesions (range 0 – 4). Eleven patients still presented sequelae bone 

lesions (median 0, range 0 – 1), 6 in the spinal involvement group and 5 in the other. 

Vertebral collapses remained stable, without height gain after treatment. 

 

All 4 patients with vertebral collapse were treated with NSAIDs and 

Bisphosphonates. At last follow-up:  

- One had an active disease without treatment;  
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- One was on remission with occasional intake of NSAIDs; 

- Two were in complete remission. 

 

Two patients presented a persisting painful syndrome at last follow-up. There were 

no inflammatory lesions at last MRI for both of them (localized MRI guided by clinic); 

one had persistent thoracic discopathy, the other had no radiological sequelae. 

 

We present the radiological profile of one patient with vertebral collapse in Figure 5. 

It was a female patient of 8.7 years at the onset of symptoms, complaining of 

arthralgia in both wrists, both ankles and right hip. She had a non-painful cyphosis. 

Diagnosis was made 10 months later, when the radiological evaluation was 

completed by spine MRI. As reported in the monograph, the initial spinal deformity 

was major. 

 

During the follow-up, she was treated with NSAIDs and Bisphosphonates. At last 

follow-up of 47 months, she was in complete remission for more than a year, 

although her whole-body MRI showed multiple inflammatory bone lesions (distal tibia 

n=2, proximal tibia n=1, sacrum n=1). Despite a persistent collapse of T4, T5 and T6 

vertebrae, bone remodeling allowed a favorable evolution of the deformity. 
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 Figure 5: monograph of an 8.7 years-old female patient with T5 and T6 vertebral 

collapse. Spine scan at diagnosis: a. frontal section; b. sagittal section. 

 Sagittal section of a spine MRI in T2 STIR sequence: c. at diagnosis; d. at   last 

follow-up (47 months). 
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D. Discussion 

Our study includes extensive clinical and radiological data from the population of 

pediatric patients with CRMO followed at the Lille University Hospital. Our population 

size is comparable to published monocentric series (5, 7, 25) or even to some 

multicentric studies (14, 15). 

Retrospective collection implies missing data. However, the field of rare diseases 

such as CRMO remains adapted for this method, and prospective studies on the 

subject are rare (5, 25). 

 

Comparison with literature 

Our study presents a good external consistency with French and European works. 

The demographic data are comparable to existing data for the female predominance 

of 2:1 (5, 7, 15, 17, 25, 31), the age at onset of symptoms of 9.9 years (5-7, 14, 17, 

31, 32) and the time before diagnosis of 12 months (5, 6, 32). 

 

None of our patients has palmoplantar pustulosis, which is described in several other 

pediatrics series up to 24% of patients (5, 7, 14, 17, 25).  

 

The main symptom in our population is bone pain, present in 97% of our patients, as 

described in the literature (14, 31, 32). Febrile presentation is under-represented in 

our cohort (14, 17). 

Biological inflammatory syndrome is under-represented in our population (17). The 

variability of the inflammatory syndrome over time, sometimes triggered by disease 

relapses, could explain these results. 

 



31 
 

The distribution of bone lesions is specific to CRMO, predominating in the extremities 

of long bones of the lower limbs, the spine and the pelvis (5, 15). Clavicular 

involvement is however under-represented in our cohort, although it is specific to 

CRMO (7, 15, 17, 32). 

 

Main results 

Vertebral involvement in CRMO is frequent, and often asymptomatic: half of the 

patients with vertebral localizations did not complain with back pain, including 2 

patients with confirmed vertebral collapse at diagnosis.  

Four patients in our study had vertebral collapse at diagnosis; all of these collapses 

persisted at the last follow-up, regardless of disease activity. This confirms the 

existence of possible sequelae, even in the case of inflammatory control of the 

disease (15, 18).  

 

In our cohort, the persistence of sequelae of vertebral collapse was not always 

associated with pain or functional loss. An initial severe deformity may evolve 

favorably through bone remodeling, as we stated in one of our patient (Figure 5). An 

improvement of vertebral height has already been described (18, 33), but does not 

seem to be the rule. Bisphosphonates treatment seems the most appropriate for 

patients with vertebral collapse (18, 33). 

 

In our cohort, physicians assessed disease activity but not patient quality of life. 

Precise evaluation with questionnaires could be the topic of other studies. 
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Other results 

Seventeen out of 18 patients who had a bone biopsy had a Jansson score high 

enough to establish the diagnosis without histological criteria. This suggests that 

some bone biopsies could be avoided. We should recall that the Jansson score was 

calculated retrospectively in our study and is not used in clinical practice in our 

center. Half biopsies were realized during the diagnosis errancy (more than 6 months 

prior to diagnosis). However, CRMO remains a diagnosis of elimination based on a 

set of arguments. Because of the severity of the differential diagnoses, any doubt 

should lead to bone biopsy. 

 

Correlation between radiological and clinical evolution is difficult to establish. Beck et 

al. showed in their prospective cohort that 67 % of patients with radiological relapse 

were clinically silent (25). Recent studies have proposed radiological tools to monitor 

disease activity; Capponi et al. showed in their retrospective study a significant 

correlation between their radiological activity index and physician’s assessment (31). 

This could be the topic of prospective studies about CRMO evaluation. 

 

The most commonly used therapeutic class was NSAIDs (91.4% of our patients), 

which is consistent with the literature (6, 7, 25). Our therapeutic practices diverge 

from the literature with the absence of corticosteroids use (6, 7, 25, 28) and the 

important use of bisphosphonates (82.9% of our patients) (6, 17). This may be 

related to a center effect and the local habit of the pediatricians. 

Patients treated by NSAIDs only were poorly represented. There is probably a 

selection bias related to the specialized nature of the Lille University Hospital. Less 

symptomatic forms (joint and/or bone pain) are treated by private physicians, and 
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sometimes escape diagnosis, the evolution being often favorable. 

 

In our population, the clinical evolution at last follow-up is favorable for the majority of 

patients with more than 30% of complete clinical remission and 37% of remission 

with treatment, which is more than other published series (14).  

The various therapeutic options allow the majority of patients to be treated effectively.  

Among the patients who were still symptomatic at the follow-up visit, half were not 

taking any treatment or were taking NSAIDs only. These patients could respond to a 

well-conducted treatment or a change of therapeutic class. 

 

Two patients presented a persisting painful syndrome at last follow-up, without any 

signs of inflammatory lesions at clinical and radiological evaluation. In the absence of 

somatic explanation, this could represent neuro-psychological complications of 

CRMO related to prolonged exposure to pain.  

 

Nine patients reached adulthood and continued follow-up with adult rheumatologists. 

It could be interesting to extend the follow-up work in these adult patients, to 

compare the clinical evolution with the pediatric evolution. 

 

E. Conclusion 

Our study confirms that CRMO can lead to persistent bone sequelae despite good 

disease control.  

Vertebral collapse in CRMO is not always the cause of pain or functional loss. Bone 

remodeling may result in a favorable outcome.  
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The diagnosis of vertebral involvement is therefore a major issue in order to promote 

the best possible structural and functional evolution. 
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III. Conclusion 

 

Notre étude confirme que l’OCRM peut entraîner des séquelles osseuses 

persistantes malgré un bon contrôle de la maladie.  

La présence de tassements vertébraux n’est pas toujours à l’origine de douleur ou 

d’impotence fonctionnelle. Un remodelage osseux peut entraîner une évolution 

favorable.  

Le diagnostic de l’atteinte vertébrale est donc un enjeu majeur pour favoriser la 

meilleure évolution structurale et fonctionnelle possible. 
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Annexes  

Annexe 1 : information du patient, banque nationale de données maladies rares. 
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Annexe 2 : schéma de squelette par macrovector / Freepik disponible sur la banque 

d’images libres de droit en ligne freepik.com 
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