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ABSTRACT
Objective: Chronic nonbacterial osteomyelitis (CNO) is a rare autoinflammatory bone disorder characterized by sterile osteitis. This study aimed to evaluate 
the clinical, radiological, and therapeutic characteristics of pediatric patients with CNO and to analyze the evolving diagnostic and management strategies in 
a tertiary referral center.

Materials and Methods: This retrospective single-center cohort study included 33 children diagnosed with CNO between 2018 and 2024. Demographic charac-
teristics, clinical presentation, laboratory markers, magnetic resonance imaging (MRI) findings, treatment modalities, and outcomes were analyzed.

Results: The cohort showed a slight male predominance (54.5%). The median age at symptom onset was 9 years (IQR 5.5–11.5), with a median diagnostic delay 
of 24 months. Multifocal involvement was observed in 81.3% of patients, with the femur (51.6%) and vertebrae (29.0%) being the most frequently affected sites. 
Whole-body MRI was used in 69.6% of cases, facilitating a relatively low bone biopsy rate (21.2%). Regarding treatment, although nonsteroidal anti-inflamma-
tory drugs were used as initial therapy, 93.5% of patients required conventional disease-modifying antirheumatic drugs. Notably, 48.5% required escalation to 
anti-tumor necrosis factor agents due to disease recalcitrance or relapse. The relapse rate was 36.3% during a median follow-up of 37 months.

Conclusion: Pediatric CNO presents with a heterogeneous phenotype. Our findings highlight a regional male predominance and a paradigm shift toward MRI-
based diagnosis, reducing the need for invasive biopsies. The high utilization of biologic therapies underscores the refractory nature of the disease in tertiary 
care settings and supports a proactive, stepwise therapeutic approach to achieve sustained remission.
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INTRODUCTION
Chronic nonbacterial osteomyelitis (CNO) is a rare auto-
inflammatory disorder first described by Giedion and col-
leagues in 1972. It is characterized by persistent, sterile, 
noninfectious inflammation affecting one or more skeletal 
sites, leading to chronic, recurrent bone lesions.[1] Although 
CNO may occur in various skeletal locations, the metaph-
yseal regions of long bones, clavicles, and vertebrae are 
most commonly involved, leading to a characteristic pre-
sentation of chronic or relapsing bone pain.[2–5] CNO pre-
dominantly occurs in childhood, with a peak onset around 
10 years of age, and has been reported to show a female 
predominance in most cohorts.[6]

The pathogenesis of CNO is thought to involve dysregulation 
of innate immune responses, characterized by the overpro-
duction of proinflammatory cytokines, such as IL-1β, IL-6, 
and TNF-α, and a relative deficiency of anti-inflammatory 
cytokines, including IL-10 and IL-18.[7,8] This proinflammatory 
state enhances osteoclast activity, contributing to the devel-
opment of characteristic bone lesions. Familial clustering 
observed in a subset of patients further suggests a potential 
genetic contribution to disease susceptibility.[9]

Due to its nonspecific clinical presentation, CNO remains fre-
quently underdiagnosed, particularly in the early stages of 
the disease. The insidious onset of symptoms, such as chron-
ic bone pain, morning stiffness, and fatigue, often mimics 
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other musculoskeletal disorders. Magnetic resonance im-
aging (MRI), particularly whole-body MRI, has become a 
cornerstone in diagnosis by enabling the detection of both 
clinically apparent and silent lesions. The diagnosis of CNO 
is primarily based on clinical history, physical examination, 
and characteristic imaging findings. Nevertheless, in atyp-
ical or unifocal cases, bone biopsy may still be required to 
exclude infection or malignancy.[2,4]

Nonsteroidal anti-inflammatory drugs (NSAIDs) are the pri-
mary treatment approach and have shown efficacy, particu-
larly in peripheral CNO.[5,10–12] However, sustained remission 
is achieved in only approximately 50% of cases, and relapse 
remains a common challenge. In refractory cases, or if bone 
pain or systemic inflammation persists despite NSAID ther-
apy, transition to conventional disease-modifying antirheu-
matic drugs (cDMARDs) such as leflunomide and methotrex-
ate, biologic disease-modifying antirheumatic drugs such 
as TNF-alpha, IL-6, and IL-1 blockers, and bisphosphonate 
therapy may be considered.[13] These agents target persistent 
osteoinflammatory activity and systemic cytokine dysregu-
lation to prevent disease progression.

Although CNO is increasingly recognized as an autoinflam-
matory bone disorder, it remains frequently underdiagnosed 
due to its nonspecific clinical presentation and the complex-
ity of its underlying immunopathogenesis. The present study 
aims to address these diagnostic and therapeutic challenges 
by analyzing the clinical, radiological, and laboratory fea-
tures of pediatric patients with CNO from a single-center 
cohort. Examination of disease characteristics in a Turkish 
pediatric population may provide valuable insights into fa-
cilitating earlier diagnosis and guiding more effective man-
agement strategies.

MATERIALS and METHODS
Study Design and Patient Selection 
This single-center, retrospective cohort study was conduct-
ed at a tertiary care pediatric rheumatology clinic and in-
cluded pediatric patients diagnosed with CNO between Jan-
uary 2018 and December 2024. Patients diagnosed based 
on clinical, radiological, and histopathological findings 
were included in the study.

The inclusion criteria were as follows: (1) diagnosis of CNO 
confirmed by a pediatric rheumatologist, (2) availability of 
complete medical records and regular follow-up, and (3) a 
minimum follow-up duration of 6 months. Patients with ev-
idence of infectious osteomyelitis, malignancy, or other in-
flammatory or metabolic bone diseases were excluded.

Data Collection
The collected data included demographic characteristics, 
age and sex, current symptoms and their duration, the num-
ber and location of bone lesions, the presence of systemic 
symptoms, family history, and concomitant rheumatologic 
or nonrheumatic conditions.

Laboratory parameters recorded at diagnosis and during 
follow-up included complete blood count, erythrocyte sedi-
mentation rate (ESR, mm/h), C-reactive protein (CRP, mg/L), 
and relevant immunologic tests when available.

Imaging and Histopathology
Radiological assessments included regional or whole-body 
magnetic resonance imaging (MRI) and, when performed, 
bone scintigraphy or PET/CT. Imaging studies were reviewed 
to evaluate the extent, distribution, and characteristics of 
bone involvement. Histopathological findings from bone bi-
opsies performed in selected cases with atypical or unifocal 
presentations were recorded when available.

Treatment and Outcome Assessment
Treatment modalities, including NSAIDs, corticosteroids, cD-
MARDs, and biologic disease-modifying antirheumatic drugs 
(bDMARDs), were recorded, along with treatment response 
and the overall disease course. NSAID failure was defined as 
persistent bone pain, ongoing MRI activity, or elevated inflam-
matory markers despite at least 4 weeks of adequate NSAID 
therapy, or earlier escalation in cases with high disease sever-
ity, such as vertebral involvement or multifocal disease.

Given the lack of universally accepted outcome measures in 
CNO, disease activity and treatment outcomes were assessed 
clinically. Complete remission was defined as the absence of 
both subjective symptoms, such as bone pain, and objective 
findings, such as local swelling, warmth, or limited motion, ac-
companied by normalization of inflammatory markers, includ-
ing CRP and ESR, and, when available, radiological resolution 
of previous bone lesions, maintained for at least 6 months.

Remission on medication referred to a state in which remis-
sion was achieved while the patient continued treatment, 
whereas remission off medication indicated that remission 
was maintained for at least 6 months after discontinuation 
of all CNO-related medications.

Partial remission referred to a state of partial improvement 
characterized by reduced symptoms and normalization or 
improvement of inflammatory parameters, although some 
residual clinical or imaging findings persisted. Relapse was 
defined as the recurrence of clinical symptoms and/or the 
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appearance of new or previously resolved bone lesions on 
imaging after a documented period of remission. Treatment 
nonresponse was defined as the absence of meaningful clin-
ical, laboratory, or radiological improvement, or as disease 
progression requiring modification or escalation of therapy.[14]

Statistical Analysis
All statistical analyses were performed using IBM Statisti-
cal Package for the Social Sciences (SPSS) Statistics version 
26.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics 
were used to summarize demographic, clinical, laboratory, 
and imaging data. Continuous variables were expressed as 
mean±standard deviation (SD) for normally distributed data 
or median with interquartile range (IQR) for non-normally 
distributed data. Categorical variables were presented as 
frequencies and percentages. Comparisons between groups, 
such as remission versus nonremission, were performed us-
ing the chi-square test or Fisher’s exact test for categorical 
variables and the independent-samples t-test or Mann–
Whitney U test for continuous variables, depending on data 
distribution. Spearman’s correlation analysis was used to 
assess relationships between continuous variables, such as 
inflammatory markers and disease activity parameters. A 
p-value<0.05 was considered statistically significant.

Ethical Considerations
This study was conducted in accordance with the principles 
stated in the Declaration of Helsinki and was approved by 
the local ethics committee (Date: 10.11.2025/No: 3707020). 
Before participation, written informed consent was obtained 
from all patients and their parents or legal guardians. The 
confidentiality of all participants’ personal information was 
maintained throughout the study.

RESULTS
A total of 33 patients with CNO were included in the study, 
of whom 18 (54.5%) were male. The median age at the last 
follow-up was 14 years (IQR 11–15.5), the median age at 
symptom onset was 9 years (IQR 5.5–11.5), and the median 
age at diagnosis was 11 years (IQR 8–14) (Table 1). Two pa-
tients (6.1%) had concomitant rheumatologic disorders: one 
patient had juvenile idiopathic arthritis, and one had familial 
Mediterranean fever.

Clinical Characteristics
All patients reported bone pain at presentation. Morning 
stiffness was present in 26 patients (78.8%), and fever was 
observed in 1 patient (3%). Cutaneous manifestations were 
observed in 6 patients (18.2%) (Table 1).

Table 1. Demographic, clinical, and laboratory 
characteristics of patients with CNO

Sex (Male/Female), n (%) 18 (54.5)/
15 (45.5)

Age at last visit (years), median (IQR 25–75) 14 (11–15.5)
Age at symptom onset (years),
median (IQR25-75)

9 (5.5–11.5)

Age at diagnosis (years),
median (IQR 25-75)

11 (8–14)

Family history of rheumatic disease, n (%) 1 (3)
Parental consanguinity, n (%) 5 (15.2)
Symptoms, n (%) 

Bone pain 
Morning stiffness 
Fatigue 
Swelling 
Arthralgia 

33 (100) 
26 (78.8)
16 (48.5)
11 (33.3)
9 (27.3)

Arthritis, n (%) 3 (9.1) 
Enthesitis, n (%) 6 (18.2) 
Cutaneous manifestations Acne fulminans 

(n=3)
Pustular lesions 

(n=3)
Laboratory parameters

ESR (mm/h), median (IQR 25–75)
CRP (mg/L), median (IQR 25–75)
WBC (×10³/µL), median (IQR 25–75)
Neutrophils (×10³/µL), median (IQR 25–75)
Lymphocytes (×10³/µL), median (IQR 25–75)
Hemoglobin (g/dL), median (IQR 25–75)
Platelets (×10³/µL), median (IQR 25–75)
ANA positivity, n (%)
RF positivity, n (%)
HLA-B27 positivity, n (%)

16 (9–40)
3.1 (1–27.8)

9.17 (7.7–11.39)
6.5 (4.6–7.8)

2.16 (1.74–2.8)
12.3 (11.8–13.0)
367 (286–450)

4
2
2

Affected Bones., n (%) 
Femur
Tarsal 
Clavicle
Vertebrae
Ilium
Sacrum
Sacroiliac joint
Tibia
Mandible
Costa
Fibula
Ischium
Metacarpals / Phalanges
Humerus
Ulna
Scapula
Sternum
Cranial bones

16 (51.6)
10 (31.2)
9 (27.3)
9 (29.0)
8 (25.8)
7 (22.6)
6 (18.2)
6 (19.4)
4 (12.9)
3 (9.7)
2 (6.5)
2 (6.5)
2 (6.3)
1 (3.2)
1 (3.2)
1 (3.0)
1 (3.0)

0
CNO: Chronic nonbacterial osteomyelitis; IQR: Interquartile range; ESR: 
Erythrocyte sedimentation rate; CRP: C-reactive protein; WBC: White blood 
count; ANA: Antinuclear antibodies; RF: Rheumatoid factor; HLA-B27: Human 
leukocyte antigen B27
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Laboratory Findings
At diagnosis, the median ESR was 16 mm/h (IQR 9–40), and 
the median CRP level was 3.1 mg/L (IQR 1–27.8). The median 
white blood cell count was 9,170/µL (IQR 7,700–11,390), with 
median neutrophil and lymphocyte counts of 6,500/µL (IQR 
4,600–7,800) and 2,160/µL (IQR 1,740–2,800), respectively. 
ANA positivity was detected in 4 patients, RF positivity in 2, 
and HLA-B27 positivity in 2 (Table 1).

Radiological Characteristics
Whole-body MRI was performed in 69.6% of patients. The 
median follow-up duration was 37 months. Imaging data, in-
cluding MRI, whole-body MRI, and PET/CT, were available for 
33 patients. Bone lesions most frequently involved the long 
bones of the lower extremities, with femoral involvement in 
16 patients (51.6%), including 9 with bilateral lesions; tibial 
involvement in 6 (19.4%), including 3 with bilateral lesions; 
and fibular involvement in 2.

Upper extremity involvement included clavicular lesions in 9 
patients (27.3%; 7 unilateral and 2 bilateral), while humeral 
and ulnar lesions were each detected in 1 patient, and meta-
carpal or phalangeal involvement was present in 2 patients. 
Tarsal involvement was identified in 10 patients (31.2%), af-
fecting the metatarsal, tarsal, and calcaneal bones. Axial 
skeletal involvement included vertebral lesions in 9 patients 
(29.0%), affecting the thoracic, lumbar, and lumbosacral ver-
tebral bodies. Sacroiliac joint involvement was observed in 6 
patients (18.1%), including 5 with bilateral and 1 with unilat-
eral involvement, while sacral and iliac lesions were identified 

in 7 (22.6%) and 8 (25.8%), respectively. Ischial involvement 
occurred in 2 patients (6.5%), mandibular lesions in 4 (12.9%), 
and costal involvement in 3 (9.7%). No cranial bone lesions 
were identified. Among 32 patients with available data, 26 
(81.3%) exhibited multifocal bone involvement. Asymmetric 
lesion distribution was documented in 23 patients (69.7%).

MRI most commonly demonstrated bone marrow ede-
ma, identified in 31 patients (93.9%). Periosteal reaction 
was present in 12 patients (36.4%), cortical expansion in 8 
(24.2%), sclerotic changes in 7 (21.2%), osteitis in 9 (27.3%), 
adjacent soft-tissue edema in 5 (15.2%), and enthesitis, bur-
sitis, or synovitis in 2 (6.1%) (Table 1) (Fig. 1). PET/CT imaging 
was performed in 9 patients at the initial evaluation due to 
atypical presentation or to exclude malignancy or infectious 
osteomyelitis. Among the 9 patients who underwent PET/CT, 
increased metabolic activity was observed in clinically and/
or MRI-identified bone lesions, without findings suggestive 
of malignancy or infection.

Histopathological Findings
Bone biopsy was performed in 7 patients. In 1 patient, his-
topathology demonstrated fibrosis without inflammation, 
whereas 6 patients exhibited both inflammatory cell infiltra-
tion and fibrosis, consistent with chronic osteomyelitis. De-
tailed biopsy findings are summarized in Appendix 1.

Treatment Characteristics
NSAIDs were used in 30 patients (96.8%), methotrexate in 
29 (93.5%), sulfasalazine in 4 (12.9%), and corticosteroids in 
12 (38.7%). Among 16 patients receiving anti-tumor necro-

Figure 1. Magnetic resonance imaging of chronic nonbacterial osteomyelitis patients. Hyperintense signal changes are observed 
in T2-weighted sequences. (a) 15-year-old male demonstrates a marked hyperintense signal involving both femoral shafts and 
the right greater trochanter. (b) 2-year-old girl demonstrates a marked hyperintense signal within the calcaneus, predominantly 
involving its posterior and inferior aspects, consistent with bone marrow edema. (c) 11-year-old male patient demonstrates a 
hyperintense signal within the clavicle, predominantly involving the mid-to-distal segment, accompanied by mild medullary 
expansion, mild adjacent soft-tissue signal increase

a b c
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sis factor (anti-TNF) therapy, 15 received etanercept, and 1 
received adalimumab. The median treatment duration was 
1 month (IQR 1–2) for NSAIDs, 16 months (IQR 8–26) for 
methotrexate, 4 months (IQR 2.5–5.5) for sulfasalazine, and 
1 month (IQR 1–2) for corticosteroids. Among patients re-
ceiving biologics, the median duration of anti-TNF treatment 
was 14.5 months (IQR 9.25–25.5).

Outcomes and Relapse
Relapse occurred in 12 patients (36.3%), each experiencing 
a single relapse episode during follow-up. At the time of re-
lapse, all patients reported bone pain, whereas local swell-
ing accompanied symptoms in only 6. The median time from 
diagnosis to relapse was 12 months (IQR 8.5–24). Laboratory 
markers at relapse showed a median ESR of 21 mm/h (IQR 
7–32) and CRP of 10 mg/L (IQR 3.15–32).

Regarding lesion distribution, 5 patients had unifocal disease, 
and all relapsed in the same bone initially affected. Addition-
ally, 1 patient with multifocal involvement relapsed within 
previously involved regions, whereas the remaining 3 pa-
tients experienced relapse in different anatomical locations.

Therapeutic adjustments following relapse varied: 1 patient 
continued the existing regimen; 1 patient receiving sulfasal-
azine plus anti-TNF therapy was switched to methotrexate 
plus anti-TNF therapy; and the remaining 7 patients escalat-
ed from methotrexate to anti-TNF therapy (Table 2).

DISCUSSION
In this single-center cohort study, we characterized the clin-
ical, radiological, and therapeutic profile of 33 pediatric pa-
tients with CNO. Our findings corroborate the heterogeneous 
nature of the disease while highlighting distinctive regional 
demographics, a significant shift in diagnostic algorithms 
toward MRI-based evaluation, and a proactive therapeutic 
approach in a tertiary care setting.

Interestingly, our cohort showed a slight male predominance 
(54.5%), a finding that contrasts with the female preponder-
ance, approximately 2:1, typically observed in large interna-
tional registries such as Eurofever.[2] However, our data align 
with other Turkish cohorts; Ulu et al.[15] reported a 56.3% male 
ratio, and Açarı et al.[16] similarly noted a male predominance 
(64.3%).Such differences in sex distribution across popula-
tions highlight the possibility that genetic background or 
environmental exposures may modify disease susceptibility.

The age distribution in our cohort, with a median onset at 
9 years (IQR 5.5–11.5) and diagnosis at 11 years (IQR 8–14), 
is consistent with the preadolescent peak repeatedly docu-

mented.[4,16–18] However, diagnostic delay remains a persistent 
challenge. The diagnostic delay observed in our cohort is 
likewise consistent with previously reported intervals of 6.5–
9.9 months (IQR 3–24)[16] and with those reported in a larg-
er multicenter cohort.[15] Comparable delays have also been 
noted in international studies, where the time from symptom 
onset to diagnosis commonly spans 6–12 months, and nota-
bly longer delays have been observed, such as the median 
of 23 months reported by Sağ et al.[17] This recurring pattern 
across independent cohorts underscores CNO’s inherent di-
agnostic difficulty, driven by its nonspecific musculoskeletal 
complaints and frequent clinical overlap with infectious os-
teomyelitis or malignancy.

Clinically, bone pain was universal in our cohort, and high 
rates of morning stiffness and fatigue were observed. This 
aligns with numerous pediatric series in which pain is the 
defining feature of the disease.[17,19] Cutaneous manifesta-
tions were present in 18.2% of our patients, most common-
ly acne and pustular lesions, within the range reported in 
other studies.[2,4,17] Similar dermatologic associations have 
been noted internationally, supporting the increasingly rec-
ognized link between CNO and neutrophilic skin disorders. 
This relationship is further supported by studies examining 
the SAPHO spectrum, which propose shared immunologic 
pathways between bone and skin inflammation.[20,21]

Laboratory abnormalities in our cohort were mild, with a 
median ESR of 16 mm/h and CRP of 3.1 mg/L, consistent with 
the limited sensitivity of inflammatory markers across co-

Table 2. Clinical and laboratory characteristics of patients 
with relapse

Variable n (%) / Median (IQR)

Number of patients 12 (36.3)

Number of relapse episodes per patient 1

Median time to relapse (months) 12 (8.5–24)

Bone pain 12 

Local swelling 6 

Lesion pattern at baseline
Unifocal
Multifocal 

5 (41.7)
7 (58.3)

ESR (mm/h) 21 (7–32)

CRP (mg/L) 10 (3.15–32)

WBC (×10³/µL) 9.2 (6.4–11.8)

Hb (g/dL) 11.9 (10.55–13.0)

Platelets (×10³/µL) 317 (279.5–449.5)
IQR: Interquartile range; ESR: Erythrocyte sedimentation rate; CRP: C-reactive 
protein; WBC: White blood count.



248

Compreh Med 2026;18(3):243-250

horts. Previous studies have repeatedly emphasized this vari-
ability: ESR elevation in 60.9% and CRP elevation in 44.8%,[15] 
frequent normal markers,[16] and heterogeneous results with-
out consistent correlation with severity.[17] International evi-
dence similarly highlights that inflammatory indices neither 
confirm nor exclude CNO.[19,21] The low rate of autoantibody 
positivity in our cohort corroborates findings from multiple 
pediatric studies, supporting the view that CNO reflects an 
autoinflammatory rather than autoimmune pathology.

Radiological evaluation revealed multifocal involvement in 
81.3% of cases, which closely aligns with the 86.2% reported 
by Ulu et al.[15] and is consistent with the multifocal predom-
inance observed in other pediatric cohorts. Femoral lesions 
were frequent, paralleling the high rates reported by Açarı 
et al.[16] (67.9%) and Sağ et al.[17] (66.7%).Vertebral involve-
ment occurred in 29% of our patients, a frequency interme-
diate between previously published values but firmly within 
the established spectrum of spinal osteitis in CNO. Clavicu-
lar involvement (27.3%) similarly aligns with both regional 
and international observations and reinforces the clavicle’s 
long-recognized diagnostic relevance.[4,15,17] From an imaging 
perspective, our findings align with the broader literature, 
including the imaging-centered review by Schaal et al.,[22] 
which consistently emphasizes the diagnostic superiority of 
whole-body MRI for identifying clinically silent lesions and 
improving diagnostic confidence.[19]

A defining characteristic of our study is the relatively 
low rate of bone biopsy (21.2%) compared with historical 
norms, which have ranged from 40% to 75% in earlier se-
ries.[19,23] This reflects a modern paradigm shift facilitated 
by the widespread availability of WB-MRI and increasing 
confidence in clinical diagnostic criteria. As noted by Aden 
et al.,[18] biopsy rates have progressively declined from 75% 
to 52% over the last decade due to improved imaging tech-
niques. Recent multicenter and imaging-focused studies 
strongly advocate reserving biopsy for cases with unifocal, 
atypical, or radiologically aggressive lesions, an approach 
mirrored in our clinical practice.

Regarding management, our cohort demonstrated a distinct-
ly proactive therapeutic approach, driven mainly by the re-
fractory nature of cases typically referred to tertiary centers. 
Although NSAIDs were used in almost all patients, mono-
therapy rarely achieved sustained remission, paralleling the 
low NSAID response rates previously reported, such as 13.3% 
in the cohort by Ulu et al.[15] Similar limitations of NSAID 
monotherapy have also been demonstrated in international 
studies, including the multicenter European cohort by Kaiser 

et al.,[24] which documented heterogeneous and often incom-
plete clinical responses. Consequently, 93.5% of our patients 
required escalation to conventional DMARDs, most common-
ly methotrexate, reflecting a widespread shift toward early 
initiation of steroid-sparing agents for persistent disease. The 
short median duration of NSAID therapy reflects early refer-
ral of severe cases rather than premature escalation.

Notably, 48.5% of our cohort required escalation to anti-TNF 
therapy. This relatively high percentage should be interpret-
ed within the context of our specific cohort dynamics. First, 
escalation was clinically driven by disease recalcitrance; 
specifically, most patients who experienced relapse under 
cDMARDs required a class switch to biologics to regain dis-
ease control. Second, given our cohort size of 33 patients, 
treatment decisions for this subset of refractory cases natu-
rally resulted in a high proportion. This rate aligns with oth-
er tertiary center data on complex cases, such as the 46.6% 
reported by Sağ et al.[17] and the 78.6% reported by Öksüz 
Aydın et al.[20] in patients with comorbidities. Furthermore, 
this stepwise pattern reflects the increasing recognition that 
a significant subset of CNO exhibits a cytokine-driven in-
flammatory profile that responds more favorably to targeted 
biologic blockade than to cDMARDs alone.

Relapse occurred in 36.3% of our cohort, a rate compara-
ble to previously published pediatric series, including the 
33.3% reported by Ulu et al.[15] and the 26.6% described by 
Sağ et al.[17] The median time to relapse in our study was 
12 months (IQR 8.5–24), reflecting the fluctuating, episod-
ic course characteristic of CNO across cohorts. Although 
our data did not identify specific predictors of recurrence, 
previous studies have suggested that certain features, such 
as vertebral involvement, mandibular lesions, or elevated 
inflammatory markers, may be associated with a higher 
relapse risk in some populations.[15,17] Furthermore, recent 
long-term imaging studies, including the work by Voit et 
al.,[25] demonstrate that MRI abnormalities may persist 
even in clinically improved children, emphasizing the im-
portance of ongoing imaging-based surveillance to detect 
subclinical activity and guide long-term management.[26] 
Together, these findings highlight the need for structured 
follow-up strategies and the integration of clinical and ra-
diological assessments to monitor disease activity.

This study has several limitations. Its retrospective design 
may have led to incomplete clinical and imaging data, and the 
modest sample size limits the generalizability of the findings. 
MRI protocols were not fully standardized, potentially lead-
ing to the under-recognition of subclinical lesions. In addi-
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tion, variations in treatment approaches over time introduce 
heterogeneity in therapeutic responses. Despite these con-
straints, the study offers meaningful insights into the clinical 
characteristics and management patterns of pediatric CNO.

CONCLUSION
This study provides a comprehensive characterization of 
chronic nonbacterial osteomyelitis in a pediatric cohort, 
highlighting key diagnostic, radiological, and therapeutic 
features that align with the broader literature. The findings 
reinforce the predominance of multifocal long-bone involve-
ment, the limited diagnostic utility of inflammatory markers, 
and the essential role of MRI in detecting both symptomatic 
and silent lesions. Despite initial management with NSAIDs, 
most patients required escalation to disease-modifying or bi-
ologic therapies, illustrating the importance of a structured, 
stepwise treatment approach. Relapse remained frequent, 
particularly among patients with vertebral involvement or 
elevated inflammatory markers, indicating the need for vig-
ilant long-term surveillance. Overall, the study emphasizes 
the challenges of diagnosing and managing CNO and un-
derscores the importance of early recognition, standardized 
imaging protocols, and individualized therapeutic strategies. 
Continued prospective and multicenter research will be crit-
ical to refining risk stratification and improving long-term 
outcomes for affected children.
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Appendix 1. Characteristics and histopathological findings of patients who underwent bone biopsy

Patient 
no

Biopsy 
site

MRI findings Histopathological findings Fever Localize 
swelling

CRP 
(mg/L)

ESR 
(mm/h)

Inflammation Fibrosis

1 Mandible Unifocal mandibular lesion with 
sclerosis and linear periosteal 
enhancement; no abscess.

– + – – 15 4

2 Fibula Multifocal expansile lesions in 3rd 
metacarpal, 3rd metatarsal, and 
distal fibula with cortical breach 
and periosteal reaction

+ + – – 16 0

3 Femur Medial clavicle STIR hyperintensity 
with medullary expansion; mini-
mal marrow edema in left femoral 
neck metaphysis

+ + – – 19 2

4 Femur Bilateral distal femoral marrow 
edema with periosteal reaction on 
the left and surrounding soft-tis-
sue edema; features suggest 
osteomyelitis vs. Ewing sarcoma

+ + – + 31 40

5 Sacrum Bilateral sacroiliitis compatible 
with osteitis

+ + – – 14 1

6 Tibia Vertebral T1-hypointense lesions, 
an expansile rib lesion with peri-
osteal reaction, and a tubular STIR 
hyperintense signal in the tibial 
metaphysis

+ + – – 40 51

7 Iliac Bilateral sacroiliitis compatible 
with osteitis

+ + – – 4 1

CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate.


