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ABSTRACT
BACKGROUND: Juvenile idiopathic arthritis is the most common chronic inflammatory musculoskeletal disease in children. 
Its most prevalent clinical subtype is oligoarthritis. Pigmented villonodular synovitis, also known as tenosynovial giant cell 
tumor, is a rare benign synovial disorder, which may clinically resemble oligoarthritis. Differential diagnosis between juvenile 
idiopathic arthritis and pigmented villonodular synovitis is challenging. Intra-articular steroids used in juvenile idiopathic 
arthritis therapy may induce negative effects in patients with pigmented villonodular synovitis. Orthopedic and surgical proce-
dures used to rule out pigmented villonodular synovitis are burdensome for children. Magnetic resonance imaging may yield 
similar findings for both conditions at early stages. Several studies revealed that serum calprotectin is a promising biomarker 
for juvenile idiopathic arthritis.
AIM: To assess synovial fluid calprotectin concentrations in children with oligoarthritis and pigmented villonodular synovitis.
METHODS: The synovial fluid concentrations of calprotectin, interleukin-6, and tumor necrosis factor-alpha in 42 children 
with oligoarthritis and 12 children with diffuse pigmented villonodular synovitis of the knee joint were obtained by enzyme-
linked immunosorbent assay. In patients with juvenile idiopathic arthritis, cytokine levels were determined at disease onset, 
and prior to therapeutic and diagnostic arthroscopy in those with pigmented villonodular synovitis.
RESULTS: Synovial calprotectin significantly increased in children with oligoarthritis (108 [28.2; 237] μg/mL) compared 
to those with pigmented villonodular synovitis (1.53 [1.26; 1.69] μg/mL; p < 0.001). No statistically significant differences were 
found in synovial tumor necrosis factor-alpha and interleukin-6 concentrations between patients with juvenile idiopathic ar-
thritis and those with pigmented villonodular synovitis. ROC analysis showed a synovial calprotectin threshold of >2.9 μg/mL 
for the diagnosis of juvenile idiopathic arthritis (AUC = 0.996 ± 0.00479; 95% CI: 0.926–1.000).
CONCLUSION: In children, the differential diagnosis of oligoarthritis is often complicated by clinically similar nonrheumatic 
joint disorders. The main synovial proinflammatory markers cannot be used for the differential diagnosis of juvenile idio-
pathic arthritis and pigmented villonodular synovitis. Synovial calprotectin concentration is a promising biomarker of juvenile 
idiopathic arthritis.
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Информативность определения содержания 
кальпротектина в синовиальной жидкости 
(S100A8/A9) при дифференциальной диагностике 
ювенильного идиопатического артрита и пигментного 
виллонодулярного синовита у детей (предварительные 
результаты моноцентрового исследования)
А.Н. Кожевников, Е.А. Деркач, А.А. Порохова, С.А. Лукьянов
Национальный медицинский исследовательский центр детской травматологии и ортопедии имени Г.И. Турнера, Санкт-Петербург, Россия

АННОТАЦИЯ
Обоснование. Ювенильный идиопатический артрит — наиболее частое хроническое воспалительное заболевание кост-
но-суставной системы у детей. Олигоартрит — самый частый клинический субтип ювенильного идиопатического артрита. 
Пигментный виллонодулярный синовит — это редкое доброкачественное заболевание синовиальной оболочки группы 
теносиновиальных гигантоклеточных опухолей, которое может напоминать течение олигоартрита. Дифференциальная 
диагностика ювенильного идиопатического артрита и пигментного виллонодулярного синовита часто сопряжена с трудно-
стями. Внутрисуставные стероиды, применяемые при ювенильном идиопатическом артрите, могут негативно влиять на пиг-
ментный виллонодулярный синовит. Ортопедо-хирургические манипуляции, используемые для исключения пигментного 
виллонодулярного синовита, часто обременительны для детей. Картина этих двух патологий при магнитно-резонансном 
иссле довании на начальных стадиях нередко идентична. В ряде исследований продемонстрировано значение сывороточ-
ного кальпротектина в качестве многообещающего специфического биомаркера ювенильного идио патического артрита.
Цель — изучить концентрации кальпротектина в синовиальной жидкости у пациентов с олигоартритом и пигментным 
виллонодулярным синовитом.
Материалы и методы. Методом иммуноферментного анализа в синовиальной жидкости была исследована кон-
центрация кальпротектина, интерлейкина-6 и фактор некроза опухоли альфа у 42 детей с олигоартритом и 12 детей 
с диффузной формой пигментного виллонодулярного синовита коленного сустава. Концентрации провоспалительных 
цитокинов у всех детей с ювенильным идиопатическим артритом определяли на момент дебюта заболевания, у детей 
с пигментным виллонодулярным синовитом — перед лечебно-диагностической артроскопией.
Результаты. Выявлено достоверное многократное увеличение уровня кальпротектина в синовиальной жидкости 
у детей с олигоартритом — 108 [28,2; 237] мкг/мл, по сравнению с детьми с пигментным виллонодулярным синови-
том — 1,53 [1,26; 1,69] мкг/мл (р <0,001). Статистически значимых различий в концентрации фактора некроза опухоли 
альфа и интерлейкина-6 в синовиальной жидкости у пациентов с ювенильным идиопатическим артри том и пигмент-
ным виллонодулярным синовитом не обнаружено. В результате ROC-анализа получено пороговое значение для юве-
нильного идиопатического артрита — концентрация кальпротектина в синовиальной жидкости более 2,9 мкг/мл 
(AUC 0,996±0,00479; 95% ДИ 0,926–1,000). 
Заключение. Диагностика олигоартрита у детей нередко сопряжена с некоторыми трудностями, что связано с нали-
чием клинически похожих неревматических заболеваний суставов у детей. Основные провоспалительные маркеры, 
определяемые в синовиальной жидкости, не могут быть учтены при дифференциальной диагностике ювенильного 
идиопатического артрита и пигментного виллонодулярного синовита. Количественное значение кальпротектина в си-
новиальной жидкости может быть одним из биомаркеров, указывающих на ювенильный идиопатический артрит.

Ключевые слова: ювенильный идиопатический артрит; олигоартрит; пигментный виллонодулярный синовит; показа-
тель кальпротектина в синовиальной жидкости. 
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BACKGROUND
Juvenile idiopathic arthritis (JIA) is the most common 

chronic inflammatory musculoskeletal disease affecting 
children [1]. Although the exact causes of JIA remain un-
known, it is known to have a duration of more than 6 weeks 
and affects children aged under 16 years [2]. There are sev-
eral clinical subtypes of this disease, including oligoarticu-
lar JIA (or oligoarthritis), which is the most prevalent clinical 
subtype among white European populations [3]. The hall-
mark of persistent oligoarthritis in children is the involve-
ment of one or two larger joints, most often a knee and/or 
ankle, but without a known progression to a new body part 
over time [4]. Arthritis is typically associated with exudation 
and proliferation processes and may progress without any 
underlying hematological abnormalities [5]. JIA is a diagnosis 
of exclusion that must be established according to the In-
ternational League of Associations for Rheumatology (ILAR) 
classification criteria (ILAR 1997; 2001; Edmonton revi-
sion 2004) [6].

Pigmented villonodular synovitis (PVNS) is a rare te-
nosynovial giant cell tumor, which may clinically resemble 
oligoarthritis [7]. This disease is caused by the nodular 
or unrestrained proliferation of the synovial villi associated 

with the overexpression of colony-stimulating factor 1 (CSF1), 
which is characterized by the massive accumulation of hemo-
siderin [8]. PVNS typically affects one joint, and the associ-
ated lesions may be either localized or diffuse.

Differential diagnosis between JIA and PVNS is chal-
lenging [9]. Intra-articular steroids used in JIA therapy may 
induce negative effects in patients with PVNS. Orthope-
dic surgical procedures performed to diagnose and treat 
PVNS are extremely aggressive and stressful for chil-
dren (Fig. 1) [10].

The routine laboratory investigations do not provide 
useful data and hence do not precisely diagnose these dis-
eases. Magnetic resonance imaging may yield similar find-
ings for both conditions at the early stages (Fig. 2) [11]. 
However, the assessment of specific laboratory biomarkers 
in the synovial fluid of children diagnosed with unspeci-
fied monoarthritis can suggest a rheumatic etiology, which 
would eliminate the need for repeated, unjustified invasive 
procedures. The identification of a laboratory biomarker 
in cases of undifferentiated monoarthritis, which is indica-
tive of the course of JIA, is therefore of critical importance. 
To achieve the aforementioned objectives, we undertook 
a specific approach to the diagnosis and treatment of mono-
arthritis in children at a single medical center.

Fig. 1. a, capsulectomy of the knee in a child with pigmented villonodular synovitis; b, synovial biopsy of an elbow in a child 
with undifferentiated arthritis.

a b

Fig. 2. Knee and elbow magnetic resonance imaging with short tau inversion recovery in pediatric patients (Source: Author’s archive). 
a, pigmented villonodular synovitis of the elbow, heterogeneous total synovial proliferation with extensive capsular distension; b, juvenile 
idiopathic arthritis of the elbow, subtotal synovial proliferation with nodular degeneration; c, pigmented villonodular synovitis of the knee, 
heterogeneous nodular synovial proliferation; d, juvenile idiopathic arthritis of the knee, heterogeneous total synovial proliferation 
with capsular distension.

a b c d
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Among the numerous biochemical assays available 
presently, calprotectin has high potential as a biomarker 
for immune-mediated inflammatory diseases. Calprotectin 
is a heterodimer that belongs to the S100 family of calcium-
binding inflammatory leukocyte proteins and consists 
of two protein molecules, S100A8 and S100A9 (S100A8/
S100A9; MRP8/14). S100A8/A9 is the primary intracellular 
protein of neutrophils, monocytes, and macrophages, 
and it acts as one of the mediators of inflammation 
and immune response [12, 13]. Calprotectin can be classified 
as an effector protein of innate immunity that is activated 
via inflammation or microbial invasion. Through the Toll-like 
receptor 4 (TLR4) system of macrophages and endothelial 
cells, calprotectin stimulates the inflammatory cascade, 
attracts formed elements to the inflammation site, promotes 
cell degranulation, and activates phagocytosis [14]. 
The overexpression of synovial calprotectin in patients 
with rheumatoid arthritis (RA) and JIA can be attributed 
to the involvement of the innate immune system 
in the pathogenetic self-reactive immune mechanisms 
of the disease [15]. In patients with RA, high synovial calprotectin 
is associated with protein overexpression by activated 
synovial macrophages and fibroblasts. The synergistic 
interaction of calprotectin with metalloproteinases may 
be responsible for inducing erosive changes in patients 
with RA [16, 17]. Several studies have suggested serum 
calprotectin as a promising biomarker for tracking the activity 
and aggressive course of RA and JIA [18, 19]. However, 
the potential of synovial fluid calprotectin as a specific 
biomarker for JIA in cases of undifferentiated monoarthritis 
in children warrants further exploration.

The present study aimed to assess the synovial fluid 
calprotectin concentrations in patients with oligoarthritis 
and PVNS.

METHODS
Enzyme immunoassay (ELISA) was performed to deter-

mine the levels of synovial fluid calprotectin in 42 children 
with oligoarticular JIA (all girls, mean age 4.2 ± 2.6 years) 
and 12 children with PVNS (66.7% were girls, mean age 

14.2 ± 2.6 years) who were treated at the H. Turner National 
Medical Research Center for Children’s Orthopedics and Trau-
ma Surgery during 2018–2023. All children with JIA had knee 
monoarthritis at the time of enrollment and none had re-
ceived any prior disease-modifying antirheumatic drugs. 
PVNS in all children was diagnosed as a diffuse monoarticu-
lar form with knee involvement, as confirmed by diagnostic 
arthroscopy and biopsy (Fig. 3).

The levels of synovial fluid calprotectin were measured 
at the time of onset in all children with JIA (at the active 
phase of the disease) or before therapeutic and diagnostic 
arthroscopy in children with PVNS. The synovial fluid was 
sampled by arthrocentesis. The immunological study was 
conducted at the clinical diagnostic laboratory of the H. Turner 
National Medical Research Center for Children’s Orthopedics 
and Trauma Surgery. In patients with PVNS, synovial fluid 
samples were analyzed after 10-min EBA 20S centrifugation 
at 2000 rpm. The assay of human calprotectin in the serum 
and synovial fluid samples was performed using the DRG 
ELISA EIA-5111 Kit (Germany). Furthermore, serum and sy-
novial fluid analyses were supported by the determination 
of tumor necrosis factor-alpha (TNF-α) by alpha-TNFA-Best 
solid-phase ELISA (Vector-Best CJSC, Russia) and interleu-
kin-6 (IL-6) by Cobas e411 electrochemiluminescence assay 
(Roche, Switzerland). The results were statistically processed 
using standard software, including the Microsoft Excel pack-
age. The distribution of the quantitative variables was pre-
sented as the median [5th; 95th percentiles]. The graphs were 
generated using the MedCalc program.

RESULTS
In the present study, we analyzed the correlation among 

calprotectin, TNF-α, and IL-6 levels in the groups of children 
with JIA and PVNS. The primary laboratory markers 
of inflammation (erythrocyte sedimentation rate [ESR], 
C-reactive protein [CRP], platelets, and white blood cells) 
did not differ significantly between children from the two 
groups at the time of diagnosis. There were no significant 
differences in the serum TNF-α, IL-6, and calprotectin levels 
between children with PVNS and those with oligoarthritis 
(Table 1). The antinuclear antibody (ANA) test yielded 
a positive result in 33.3% (n = 4) of children with PVNS (all 
girls), with a titer of ≤1/320 (AC-2.4), exhibiting a nuclear 
granular fluorescence pattern (as determined through 
duplicate analysis with a 3-month interval). In the JIA 
group, 80.1% (n = 34) of the girls showed an elevated ANA 
titer, including 55.2% (n = 22) with an ANA titer of ≥1/1280 
and a comparable fluorescence pattern. However, because 
of the significant hemorrhagic component, synovial fluid 
cytology was not performed in children with PVNS.

No significant differences were noted in the mean 
values of synovial fluid IL-6 between the oligoarthritis 

Fig. 3. Knee joint in a patient with a, juvenile idiopathic arthritis, 
b, pigmented villonodular synovitis.

a b
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Table 1. Clinical and laboratory characteristics of the study groups of children at the time of diagnoses.

Parameters
Value and frequency 

Significance level, p oligoarthritis
(n = 42)

pigmented villonodular synovitis 
(n = 12)

Girls, n (%) 42 (100%) 8 (66.7%) >0.05

Age at disease onset, years 4.2 [2; 7] 14.2 [12; 16] <0.01

ESR, mm/h 14 [6; 28] 17 [10; 25] >0.05

CRP, mg/L 2.7 [1.3; 4.5] 2.2 [1.8; 3.3] >0.05

Hemoglobin, g/L 114 [110; 128] 112 [108; 124] >0.05

White blood cells, 109/L 8.0 [6.8; 10.6] 7.4 [6.2; 10.8] >0.05

Platelets, 109/L 442 [416; 476] 438 [408; 466] >0.05

Serum IL-6, pg/mL 4.1 [2.5; 6.75] 5.6 [3.2; 12.6] >0.05

Serum TNF-α, pg/mL 0.65 [0.2; 0.85] 0.8 [0.2; 1.3] >0.05

Serum calprotectin, µg/mL 2.61 [1.25; 3.95] 1.26 [0.78; 2.35] >0.05

SF IL-6, pg/mL 4200 [330; 14400] 4300 [1612; 6580] >0.05

SF TNF-α, pg/mL 2.14 [0.68; 4.22] 1.96 [0.34; 3.18] >0.05

SF calprotectin, µg/mL 108 [28.2; 237] 1.53 [1.26; 1.69] <0.01

ANA ≥1/160, n (%) 34 (80.1%) 4 (33.3%) >0.05

ANAs ≥1/1280, n (%) 22 (52.3%) 0 (0.0%) –

Note. ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; TNF-α, tumor necrosis factor-alpha; ANAs, antinuclear antibodies; PVNS, pig-
mented villonodular synovitis; SF, synovial fluid.

Fig. 4. Distribution of a, synovial fluid calprotectin and b, synovial fluid interleukin-6 levels in patients with oligoarthritis and pigmented 
villonodular synovitis (PVNS).
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Table 2. Correlational model for the significance of synovial fluid cytokine levels in the differential diagnosis of oligoarthritis and pigmented 
villonodular synovitis.

Parameter The correlation 
coefficient, r T-test Odds ratio 95% CI for odds ratio Significance level, р

SF IL-6 –0.134 –0.240 0.9970 –0.388 to 0.138 0.3325
SF TNF-α –0.139 0.306 0.0307 –0.392 to 0.134 0.3161
SF CP 0.721 2.815 20.1371 0.561–0.828 <0.01

Note. SF IL-6, synovial fluid interleukin-6; SF TNF-α, synovial fluid tumor necrosis factor-alpha; SF CP, synovial fluid calprotectin. 
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and PVNS groups, with values of 4,200 [330; 14,400] pg/mL 
and 4,300 [1,612; 6,580] pg/mL, respectively. In addition, there 
were no statistically significant differences in the synovial 
fluid TNF-α levels, that is, 2.14 [0.68; 4.22] pg/mL in patients 
with oligoarthritis and 1.96 [0.34; 3.18] pg/mL in patients 
with PVNS (p > 0.05). The synovial fluid calprotectin levels 
were significantly higher in children with oligoarthritis, 
at 108 [28.2; 237] µg/mL when compared to 1.53 [1.26; 1.69] µg/mL 
in the PVNS group (p < 0.01, Fig. 4). Correlation analysis 
demonstrated a direct positive strong correlation (r = 0.721, 
odds ratio 20.1371, 95% confidence interval 0.561–0.828, 
p < 0.01) between the synovial fluid calprotectin levels 
and oligoarthritis (Table 2). Table 3 and Figure 5 shows 
the significant characteristics of the synovial fluid 
calprotectin, TNF-α, and IL-6 levels in the differential 
diagnosis of oligoarthritis and PVNS based on the ROC curve 
analysis. The calculated data suggested that calprotectin 
has the greatest predictive value in the differential diagnosis 
of oligoarthritis and PVNS (AUC 0.996, 95% confidence 
interval 0.26–1,000). Based on these criteria, a synovial 
fluid calprotectin level of >2.9 µg/mL should be considered 

as a threshold value for oligoarthritis. As such, the test 
sensitivity and specificity is >95%.

DISCUSSION
We determined the synovial fluid levels of TNF-α, IL-6, 

and calprotectin levels in patients with JIA and PVNS as 
well as analyzed these parameters in the blood serum. 
The study findings demonstrated a significant multiple 
increase in the synovial fluid calprotectin levels 
in children with oligoarthritis when compared to those 
with PVNS. No statistically significant differences were 
noted in the synovial fluid levels of TNF-α and IL-6 between 
patients with JIA and those with PVNS.

PVNS is a rare disease that remains difficult to diagnose. 
This aspect can be attributed to nonspecific clinical 
signs of PVNS and the low level of awareness among 
physicians [20]. Pediatric rheumatologists and orthopedic 
surgeons are well aware of situations wherein clinical 
and instrumental findings have been misinterpreted, 
sometimes resulting in unjustified aggressive orthopedic 
and surgical procedures in patients with JIA [21]. 
Arthroscopic partial synovectomy is considered the standard 
of care for the nodular form of PVNS, while subtotal 
capsulectomy is reserved for the diffuse form. Radiotherapy 
is not recommended in children because of the high risk 
of radiation-induced sarcoma [22]. CSF1 receptor inhibitors 
are not approved for pediatric use [23]. Therefore, diagnostic 
errors may result in the discontinuation of anti-inflammatory 
therapy, unjustified synovectomy, and early osteoarthritis.

National clinical and methodological guidelines suggest that 
the diagnosis of JIA should be based on the ILAR classification 
criteria. Laboratory inflammation markers, such as CRP 
and ESR, which are widely applied in clinical practice, show 
poor specificity for the diagnosis of the disease. Furthermore, 
the rheumatoid factor is not a diagnostic marker for children 
with oligoarthritis [24]. The diagnostic value of ANA titers 
in the HEp-2 cell line is undisputed, although their frequency 
is not higher than 50%–70% [25]. In contrast to the CRP 
synthesized by hepatocytes, calprotectin is released locally 
at the inflammation site and can therefore serve as a good 
marker of the chronic inflammatory process [26]. However, 
calprotectin is not included in the guidelines for the diagnosis 
of JIA. Rheumatologists are well aware of this protein from 

Table 3. ROC analysis for the significance of synovial fluid cytokine levels in the differential diagnosis of oligoarthritis and pigmented 
villonodular synovitis.

Parameter Threshold value AUC Standard error AUC (95% CI) Sensitivity, % Specificity, %

SF IL-6 >3200 pg/mL 0.564 0.0979 0.423–0.699 56.2 66.7

SF TNF-α >0.46 pg/mL 0.552 0.103 0.410–0.687 55.1 50

SF CP >2.9 µg/mL 0.996 0.00479 0.926–1.000 99.8 91.7

Note. SF IL-6, synovial fluid interleukin-6; SF TNF-α, synovial fluid tumor necrosis factor-alpha; SF CP, synovial fluid calprotectin.
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Fig. 5. ROC curve for assessing the significance of synovial 
fluid calprotectin, tumor necrosis factor-alpha, and interleukin-6 
levels in the differential diagnosis of oligoarthritis and pigmented 
villonodular synovitis.
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gastroenterology, wherein fecal calprotectin is used as 
a biomarker for suspected inflammatory bowel disease, such 
as Crohn’s disease in children [27].

Numerous multicenter studies have demonstrated 
a correlation between serum calprotectin levels and the activity 
and severity of RA, JIA, and psoriatic arthritis [28]. Some 
papers have suggested that serum calprotectin may serve 
as a “precursor marker” of exacerbation in the non-systemic 
forms of JIA [29, 30]. Notably, the potential of serum 
calprotectin is not limited to these applications. In several 
studies, calprotectin has been successfully used as 
an inflammation marker in the differential diagnosis of early-
stage osteoarthritis and RA in adults [31, 32].

This study aimed to identify a laboratory biomarker 
in the synovial fluid to differentiate between oligoarthritis 
and PVNS in children. Therefore, a group of JIA patients 
with knee monoarthritis and low laboratory activity was 
selected, which is usually associated with difficulties 
in pathological verification. No significant differences were 
noted in the synovial fluid TNF-α levels between children 
with oligoarthritis and those with PVNS. Despite the different 
pathogenetic mechanisms, the synovial fluid IL-6 levels were 
comparable between the two groups of children. It is widely 
acknowledged that IL-6 serves as a primary inflammation 
mediator and is one of the pivotal cytokines in the pathogenesis 
of JIA. This finding is consistent with the basic principles 
of targeted therapy for JIA, which includes IL-6 inhibitors [33]. 
However, despite its association with synovitis and elevated 
IL-6 levels, the efficacy of immunosuppressive drugs has 
been limited in PVNS [34].

Similar findings of synovial fluid IL-6 overexpression 
in patients with PVNS have been reported in other 
studies [35]. This nonspecific phenomenon may be attributed 
to the hyperactivity of mononuclear cells, histiocytes, 
and synovial fibroblasts in the PVNS [36]. Furthermore, 
several studies have demonstrated elevated synovial levels 
of all three major proinflammatory cytokines (TNF-α, IL-6, 
and IL-1β) in patients with PVNS [37, 38].

In the present study, the synovial fluid TNF-α level 
was not elevated in patients with PVNS, and the synovial 
fluid IL-1β level was not assessed. The synovial fluid 
calprotectin level demonstrated a higher diagnostic 
sensitivity. Specifically, all children with diffuse PVNS 
exhibited significantly lower synovial fluid calprotectin 
levels when compared with the oligoarthritis group. 
Meanwhile, the serum calprotectin levels in patients 
with PVNS and oligoarthritis were within the reference 
ranges or only minimally elevated (the normal value being 
<2.9 mg/mL). These findings are consistent with the data 
published by other studies suggesting a correlation between 
the level of JIA activity and serum calprotectin [39]. The low 
serum calprotectin levels were expected in all children 
with PVNS. The calculated threshold value for synovial fluid 

calprotectin of >2.9 mg/mL, as detected in the ROC analysis 
in the differential diagnosis of PVNS and oligoarthritis, which 
corresponds to a similar normal value of serum calprotectin, 
is likely to be a coincidence and warrants further analysis.

The preliminary results so far suggested that 
the measurement of synovial fluid calprotectin may help 
in the differential diagnosis of JIA and PVNS. However, 
further research involving a larger sample size with PVNS 
is necessary to obtain more reliable data.

Study Limitations: The authors consider the major 
limitations of this study to be the small number of patients 
with PVNS, the deliberate inclusion of JIA patients with knee 
monoarthritis, the low laboratory activity, the variable duration 
of monoarthritis from the onset to the enrollment in patients 
of different groups, as well as the lack of comparative study 
with the literature data. Furthermore, the findings may be 
confounded by the hemorrhagic component of the synovial 
fluid in patients with PVNS and the need for additional 
sample processing.

CONCLUSION
The preliminary findings suggest the potential use 

of the synovial fluid calprotectin assay in the differential 
diagnosis of JIA and PVNS. However, the small number 
of patients with PVNS and the lack of data from other 
studies warrant further research and a detailed analysis 
of the present findings.
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