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Abstract

Background Limping is a common clinical symptom in childhood; different clinical conditions may lead to limping
and the diagnosis of the underlying cause may often be a challenge for the pediatrician.

Case presentation We describe the clinical manifestations, radiological pictures and disease course of other causes
of limping in childhood, through a case series of seven cases and a brief discussion of each disease.

Conclusions although trauma is the most common cause of acute limping, when there is no history of traumatic
events and the limping has a chronic course, Juvenile Idiopathic Arthritis is usually the most likely clinical diagnosis.
However, other some rare conditions should be taken into account if JIA is not confirmed or if it presents with atypical

clinical picture.

Keywords Limping child, Non-traumatic limping, JIA, Differential diagnosis, Chronic nonbacterial osteomyelitis, COPA
syndrome, CACP syndrome, Neuroblastoma, Pigmented villonodular synovitis, Lyme arthritis

Background

Limping in childhood and adolescence is a common
clinical problem and it has been estimated that from 1.5
to 3.6 children out of 1000 experiment limping at least
once in life [1]. In a limping lasts more than 6 weeks,
associated with morning stiffness and joint swelling on
physical examination, Juvenile Idiopathic Arthritis (JIA)
should be suspected [2]. The prevalence of JIA in Europe
ranges from 3.8 to 400/100,000 and differential diagno-
sis involves a broad spectrum of diseases. It’s estimated
that, over 25% of patients suspected with JIA turns out to
be diagnosed with other clinical conditions [3]. A prompt
recognition may prevent the patient to unnecessary and
ineffective therapies. Since a wide range of differential
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diagnoses of JIA is reported in the literature, we believe
that it’s important to discuss some less frequent causes of
limping that could mimic JIA.

Case presentation

Case 1

A 2-year-old girl was admitted for a 6-months history of
right intermittent limping and arthralgia. She was a pre-
term, born at 27 weeks, with mild bronchopulmonary
dysplasia and bilateral renal dysplasia. Her family history
was positive for a mother with adult-onset Still’s disease
and a father with end- stage renal failure. The physical
examination was unremarkable, except for limitation of
motion of right hip and both wrists. Blood tests showed a
normal cell blood count (CBC), with an increase in eryth-
rocyte sedimentation rate (ESR) and hypergammaglobu-
linemia (IgG: 1430 mg/dl; IgA: 450 mg/dl; IgM: 214 mg/
dL). Her renal function was normal (creatinine 0.46 mg/
dl, urea 30 mg/dl), and urinalysis was negative for pro-
teinuria and hematuria. Autoimmunity markers showed
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Fig. 1 Longitudinal scan showing effusion in the capsule of the left coxo-
femoral joint (blue arrow) with synovial thickening (orange arrow)

Fig. 2 Chest X-ray with diffuse interstitial thickening (a); pulmonary
CT with diffuse marked thickening of the pulmonary interstitium with
ground-glass areas especially at the lower lobes. At the subpleural level,
bilaterally, tiny cystic formations associated with bronchiolectasias (b)

positivity to Anti-Nuclear Antibody (ANA) 1:160. Wrists
and hips X- rays were normal; the osteo-articular ultra-
sound (US) showed an effusion of both radiocarpal joints
with synovial thickening (Fig. 1). The abdominal US per-
formed was unremarkable. To better understand her past
medical condition, a chest X-Ray first, and a pulmonary
computerized tomography (CT) were performed, which
revealed ground glass opacities with diffuse interstitial
thickening (Fig. 2). Secondary analysis showed positivity
to Anti- cyclic citrullinated peptide (CCP)>340 U/mL
and Rheumatoid Factor (RF): 574 Ul/mL, while Extract-
able Nuclear Antigen Antibodies (ENA), Anti-native
DNA Antibodies (nDNA) and Antineutrophil Cytoplas-
mic Antibodies (ANCA) were negative. Mantoux test
and QuantiFERON test were negative, ruling out tuber-
culosis. The Neuron-specific enolase (NSE) resulted in a
positive value (56.7mcg/L); however, urinary homovanil-
lic and vanillylmandelic acids were negative. The clini-
cal picture, characterized by early-onset polyarthritis,
ANA and FR positivity and pulmonary involvement,
was strongly suggestive of Coatomer Protein Subunit
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Alpha (COPA) syndrome, that was confirmed by genetic
analysis (mutation in heterozygous COPA gene, variant
c.841 C>T p. Arg281Trp) and a treatment with Jak inhib-
itor was started.

COPA syndrome

COPA syndrome is a rare autosomal dominant disorder
(prevalence of <1 / 1000 000), with variable penetrance,
caused by mutation in the gene encoding COPa protein,
which is part of the coatomer protein complex I (COPI).
In healthy person, coatomer helps to mediate retrograde
movement of vesicles from the Golgi apparatus to the
endoplasmic reticulum (ER), but when mutated it induces
an increasing in ER protein synthesis, a pronounced ER
stress response and the activation of inflammatory cas-
cade. Recent hypotheses have emerged regarding the fact
that COPA syndrome may also involve the STING path-
way, which would lead to an enhancement of type I-IFN
signaling. This would be in line with the clinical similarity
between COPA syndrome and STING-associated vascu-
lopathy with onset in infancy [4]. The majority of patients
have an early onset disease, usually before 5 years of age
with pulmonary disease always present, although clinical
severity may vary a lot among patients; lung involvement
develops during time, with worsening pneumopathy and
tendency to develop alveolar hemorrhages or cystic for-
mations. Renal involvement can also be severe and it’s
due to immune-mediated glomerulonephritis or also
tubulopathy [5]. Musculoskeletal manifestations are a
common feature; approximately 86% of the patients have
polyarticular arthritis affecting the knees and the inter-
phalangeal joints of the hands. A descriptive cohort
study of 14 patients with COPA syndrome showed that
35% out of 14 subjects were initially diagnosed with JIA
[6]. Inflammatory markers are elevated, including CRP,
ESR and immunoglobulins. Additional elements, sug-
gesting an immune dysregulation, include positive ANA
as well as RF and anti-CCP. It has also been described
as a diffuse interstitial-pulmonary neuroendocrine cell
hyperplasia which is responsible for NSE elevation [7].
However, no single autoantibody may be considered as
marker of disease. Genetic analysis allows to identify the
mutation responsible for the disease. Regarding therapy,
management is based on systemic corticosteroids dur-
ing the exacerbations of diseases and immunosuppressive
drugs for the maintenance therapies. Recently, barici-
tinib, an inhibitor of JAK-1 and JAK-2, has been proven
to improve the disease course, since the patients have an
increased type 1 interferon pathway [6].

Case 2

A previously healthy 2-year-old boy was evaluated for a
2- month history of persistent right limping. His medical
and his family history were unremarkable. The physical
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examination was unremarkable, except for a mild swell-
ing of his right ankle and a painful range of motion
(ROM) limitation. The laboratory exams including CBC,
ESR, CPR, renal and hepatic function were normal. The
ankle X-Ray was normal, while US showed a mild intraar-
ticular fluid collection. Oligoarticular JIA was suspected
and naproxen was started. One month later, since no
improvement was reported, the child underwent a new
ankle X-Ray which revealed a small lytic bone lesion.
Slight anemia (Hb 11 g/dl) and a high ESR (60 mm/h)
were found on laboratory exams. The NSE and 24 h urine
vanillylmandelic acid were increased (respectively 70.01
ng/mL and 50 pmol/24 h). A diagnostic bone marrow
aspiration demonstrated histological features consistent
with neuroblastoma and lytic bone lesion was consistent
with metastases. The CT scan found the primary lesion
in the left adrenal gland and the patient was referred to
the oncologist department to start the proper treatment.

Neuroblastoma

Neuroblastoma is the most common extracranial solid
tumor in childhood originating from neural crest cell
with a prevalence of 1-5/10,000. Several genomic altera-
tions are responsible of the neuroblastoma, for example
amplification of MYC-N, mutations of ALK or chromo-
somic deletions. About 65% occur in the abdomen, often
from the adrenal gland (46% of cases) [8]. Its classical
presentation is an abdominal painful palpable mass and
other symptoms depending on primary tumor size and
metastatic sites. The most common areas of metasta-
sis are bones, bone marrow and liver and about 25% of
clinical presentations are secondary to bone localization.
However, limping is a rare symptom and often is misdi-
agnosed as arthritis [9]. Chu et al. reported two cases of
neuroblastoma with bone involvement, previously diag-
nosed as JIA or septic arthritis [10]. The patients with
neuroblastoma have usually lot of pain but very mild clin-
ical signs [11]. Diagnosis is based on imaging, although
tissue histology is generally necessary to confirm. Skeletal
lesions may be osteolytic or may present as pathological

Fig. 3 CT cone beam: inhomogeneous bone thickening of the branch
and of the right mandibular angle associated with erosive areoles (a); left
ankle X-Ray with osteolytic lesion of the tibial metaphysis (b)
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fracture. However, X-Ray abnormalities are rarely present
at onset, and also laboratory exams could be normal. The
overall outcomes depend on prompt diagnosis and the
treatment consists of chemotherapy, sometimes adrenal-
ectomy and post-consolidation therapy.

Case3

A 10-year-old girl presented with a 3-month long last-
ing history of left limping and painful ankle without
any other significant clinical complain. Her past medi-
cal history and her family history were unremarkable.
The physical examination was unremarkable except for a
swollen left ankle with a limitation of ROM. Laboratory
exams showed an increase in ESR (48 mm/h) with nor-
mal CRP, CBC, liver and renal function and a positive for
ANA 1:160. Oligoarticular JIA was suspected and clini-
cal remission after intra-articular corticosteroid injection
was achieved. Two years later, the patient developed sig-
nificant painful swollen on the right side of the jaw. The
ESR was elevated (60 mm/h). On US edema of masseter
muscle was found with no sign of temporomandibular
joint effusion. She was treated for myositis with nonste-
roidal anti- inflammatory drugs (NSAIDS), with benefit
until its suspension. A magnetic resonance (MRI) of the
jaw was performed, showing edema of the right masse-
ter muscle, small areas of hypointensity and hypertro-
phy of right mandibular ramus and enhancement of the
endosteal signal. Mandibular bone involvement was also
confirmed by CT (Fig. 3a) while an X-Ray showed a bone
osteolytic lesion on the ankle (Fig. 3b). An ankle bone
biopsy was performed, which showed a sterile inflamma-
tory infiltrate with neutrophils and plasmacells, without
neoplastic cells. Immunochemistry was negative for the
presence of S100 and CD1, excluding therefore a histio-
cytosis. Clinical history, physical examination and histo-
pathological pattern were highly suggestive of Chronic
Nonbacterial Osteomyelitis (CNO). A full-body MRI
was performed but no other lesions were found. A ther-
apy with NSAIDs was started in association with TNF-a
blockers with clinical improvement.

Chronic nonbacterial osteomyelitis

CNO is a rare auto-inflammatory disorder with a prev-
alence of 1-9/1,000,000. It is characterized by single or
multiple bone lesions which cause CNO insidious recur-
rent bone pain in the morning and during the night.
Moreover, an association with other inflammatory con-
ditions such as inflammatory bowel disease or psoriasis
is reported in the literature [12]. Pain can be associated
with warmth and/or localized swelling and loss of func-
tion, because in 30% of cases CNO involves the adjacent
joint. Any site of the skeleton could be involved, but
long bones are the most frequent sites. Jaw osteomyeli-
tis is very suggestive of CNO, as well as the localization
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in the sternum, clavicle, while skull is more frequent in
histiocytosis [13]. The median age at diagnosis in pedi-
atric patients is 10 years, with a female-to-male ratio of
2:1. Diagnostic delay is common in pediatric CNO, with a
mean interval of 12 months between symptom onset and
diagnosis in most pediatric studies, and this is related
to the absence of pathognomonic laboratory markers.
JIA, infective osteomyelitis, malignancy and vitamin C
deficiency could be differential diagnoses [14]. CNO
is a diagnosis of exclusion based on imaging (such as
x- rays, bone scan or MRI), bone biopsy, and laboratory
blood tests, although these exams may be normal in most
patients, or can show non- specific elevated markers of
inflammation (ESR, CRP). NSAIDs are the first-choice
treatment. Corticosteroids, methotrexate, bisphospho-
nates, TNFa-inhibitors and IL-1 blockers have also been
used with some benefits and the choice of the second line
treatment depends on bone lesions localizations, pres-
ence of systemic features and patients’ clinical conditions
[13].

Case 4

A 12-year-old boy presented a 3-months history of right
limping and painful right knee. His past medical his-
tory and familiar history were unremarkable. The physi-
cal examination was unremarkable except for a swallen
right knee. Laboratory tests, including CBC, CRP, ESR,
renal, hepatic function and autoimmunity markers, were
normal. The US showed an effusion in the suprapatellar
capsule of the left knee. An oligoarticular JIA was sus-
pected and after intra-articular corticosteroid injection
oral therapy with NSAIDs was started. Two months later,
the right knee effusion worsened with limited ROM. The
knee X-Ray performed, revealed multiple radiopaque,
round, loose bodies within the joint (Fig. 4a) consistent
with a diagnosis of synovial chondromatosis, confirmed
by histological findings after arthroscopic synovectomy
that showed mature hyaline cartilage with fibrosis and
microscopically chondrocytes (Fig. 4b).

Fig. 4 X-Ray of the right knee: multiple radiopaque, round, loose bod-
ies within the joint (a). Arthroscopy during synovectomy: multiple white,
shiny loose bodies were within the articular space (b)
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Synovial chondromatosis

Synovial chondromatosis is a benign condition charac-
terized by metaplasia of synovial cells forming cartilagi-
nous bodies and intra-articular loose subsynovial tissue
bodies especially in large joints (knees, hips and shoul-
ders). It’s rare in childhood (prevalence of 1/100,000) in
which may mimic oligoarticular JIA [15]. It’s considered
as a benign tumor and retrospective studies from adults
describe a low risk of developing in chondrosarcoma.
Plain radiography and MRI imaging are considered the
gold standard for diagnosis; however, they can be initially
negative because of the same signal intensity between
fluid and non-mineralized synovium [16]. The response
to NSAIDs is reported only in the early phases, while sur-
gical arthroscopy remains the best treatment available
with good clinical outcome.

Case5

A previously healthy 3-year-old child was evaluated for
a 3-month history of asthenia, left limping and bilateral
knees effusion, more evident on the left. A progressive
increase in child’s abdominal circumference was also
reported. Her family history was remarkable for Hodg-
kin lymphoma in her mother and cardiomyopathy in
her first cousin. On physical examination, a mild tachy-
cardia (heart rate 135-140 bpm) was detected. Heart
and lung examination were unremarkable; the abdomen
was distended, not painful, with palpable liver and broad
tympany on percussion. Swelling of the knees without
other inflammatory signs and bilateral congenital trigger
fingers of the hands were reported. Blood tests showed
neutrophilic leukocytosis and thrombocytosis (WBC
12.520/mmc, PLT 500.000/mmc) with mild increase
in gamma- glutamyl transferase. All other laboratory
exams, including coagulation, electrolytes, CRP, ESR, and
renal function were normal. The abdominal US showed
an intrabdominal effusion and the chest X-Ray reveled
an increase in cardiothoracic ratio (Fig. 5). For this rea-
son, an echocardiography was performed and restrictive
cardiomyopathy due to pericardial effusion was found.
The complexity of the clinical picture led to perform
genetic analysis, that reveled a mutation in the PRG4
gene and diagnosis of Camptodactyly- arthropathy-coxa
vara-pericarditis (CACP) syndrome was made. A mild
bilateral coxa vara was highlighted by a pelvis and lower
limbs X-Ray, performed after the outcome of the genetic
investigations. The patient was therefore referred to the
cardiology department and ibuprofen was prescribed in
associations with intensive physiotherapy.

CACP syndrome

CACP syndrome is a rare recessive disorder (prevalence
of <1/1,000,000) caused by a mutation in the PRG4 gene
coding for a lubricating proteoglycan of the surface of
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Fig. 5 Chest x-ray: flask appearance of the cardiac shadow due to peri-
cardial effusion

articular cartilage. The loss of function mutation causes
progressive joints deformity due to a hyperplasic process
of the synoviocytes, responsible for the typical features
(camptodactyly, arthropathy and coxa vara). In about
20% of cases, in addition to joint involvement, pericar-
dial involvement is described, suggesting that CACP
syndrome may also be due to a regulatory dysfunction
in the proliferation of serosal cells [17]. This condition is
likely underdiagnosed and sometimes misdiagnosed as
polyarticular or systemic JIA when pericardial involve-
ment is present. However, in contrast to JIA, there is no
joint inflammation, and therefore, there is little response
to anti-inflammatory therapy; In addition, MRI allows
to find the typical acetabular cysts [18]. The therapeu-
tic management is only symptomatic in association with
physiotherapy and multidisciplinary approach [19].

Case 6

A previously healthy 16-year-old boy was evaluated for
6-month history of left limping with recurrent left knee
arthritis treated with intra-articular corticosteroid injec-
tion with transient benefit but, afterwards, swelling
recurrence. His past medical history and familiar history
were unremarkable. He was evaluated at our Institute
during the third episode of swollen knee, 2 months after
the first episode. Despite the swelling, he did not report
morning stiffness or joint pain. The physical examina-
tion was unremarkable except for a warm, swallen right
knee with limited ROM. CBC, ESR, CRP and autoanti-
body profiles (ANA and anti-DNA) were normal. Knee
US showed significant intra-articular effusion and syno-
vial thickening, with no positivity to color-doppler signal.
Oligoarticular JIA was suspected and a knee arthrocen-
tesis was performed with 270 ml of bloody fluid drained
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Fig. 6 270 cc of blood serum from knee arthrocentesis performed after 2
months of limping

(Fig. 6). Synovial fluid analysis showed a mild increase
in WBC count (20.267cells/uL), with negative bacterial
culture. One month after arthrocentesis, the joint pic-
ture appeared to have improved; however, slight intra-
articular effusion persisted on US. Based on the pattern
of recurrent arthritis, although the boy denied any travel
to endemic areas or tick bites, second level analysis were
performed that showed seropositivity for Borrelia Burg-
dorferi, confirmed by positive immuno-blot; diagnosis of
Lyme arthritis (LA) was made and antibiotic therapy with
Amoxicillin 50 mg / kg/ day for 28 days was started.

Lyme arthritis

LA is a manifestation of infection with Borrelia burg-
dorferi spirochete. It’s widespread in North America,
but it’s infrequent in Europe, although an increase in its
incidence has also been recorded, ranging from 0.14 to
1.4 cases/1000 habitants/year, due to the greater diffu-
sion of the vector [20]. Lyme disease usually begins with
an expanding skin lesion, known as erythema migrant
(stage 1) that, if untreated, can be followed within days
to weeks, by early disseminated infection, responsible
for neurological and cardiac involvement (stage 2). Late
infection occurs after months and it’s characterized by
arthritis or acrodermatitis chronica atrophicans (stage 3).
However, LA may be not associated with a history of tick
bite and / or erythema migrant, so arthritis can be the
first manifestation. At the onset, LA usually affects large
joints with recurrent swelling often associated with lim-
ited ROM but little or no pain and the knee is the most
affected joint. The ankle is the second one and the picture
may mimic an oligoarticular JIA [21]. Serological test-
ing is the only available method to support a diagnosis
of Lyme borreliosis and it’s based on a 2- step test using
serological screening and confirmation with immunoblot
or Polymerase Chain Reaction. Although a course of oral
antibiotics leads to resolution in over 70% of cases, in a
smaller proportion of patients, an immunological mecha-
nism leads to chronic arthritis, indistinguishable from
JIA [22].
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Case?7

A 14-year-old boy was referred to our Service for a 3-year
history of swollen right knee unresponsive to intra-artic-
ular corticosteroid injections. His past medical history
and his family history were unremarkable. The physical
examination was unremarkable except for swelling of the
right knee. The laboratory tests revealed always normal
CBC and negative inflammatory markers and secondary
analysis showed RF, ANA, HLA- B27 and Lyme disease,
negative results. A knee MRI showed a large effusion
and hyperplasia of the synovium, with no bone erosions
or lytic lesions (Fig. 7). The arthrocentesis performed
resulted in aspiration of a small quantity of bloody fluid.
The presence of a monoarticular arthritis, unresponsive
to therapy, with no bone erosions despite the long his-
tory, led us to perform an arthroscopy with synovectomy.
On histological examination, proliferation of mononu-
clear cells, multinucleated giant cells and macrophages
overloaded with hemosiderin were noted and diagnosis
of Pigmented Villonodular Synovitis (PVS) was made.

Pigmented Villonodular Synovitis

PVS is a synovial proliferative lesion rare in children
but more frequent in young adults with a prevalence of
1.8/1,000,000, in which there is often a monoarticular
knee involvement with a marked swelling without pain
or inflammation. Pathogenesis is unknown, but it results
in a synovial hyperplasia and accumulation in the syno-
via of histiocytes, multinucleated giant cells, and macro-
phages overloaded with hemosiderin. This accumulation
gives a typical picture on MRI, which represents the gold
standard for the diagnosis showing focal irregular high

Fig. 7 MRI of the right knee with proton density-weighted axial view
showing hyperplasia of the synovium and low signal intensity indicating
hemosiderin (arrow)
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signal intensity lesions on T2-weighed images [23]. How-
ever, the slow growth and low intensity of pain at early-
stage may lead to a delayed diagnosis or a misdiagnosis
with JIA or other rheumatologic disorders [24]. Diagnos-
tic confirmation is by histology after total synovectomy,
which represents the main treatment [25].

Case 8

A 2-year-old girl presented with a right limping. Her
past medical history and her family history were unre-
markable. The physical examination was unremarkable
except for a swollen, painful right knee with a limitation
of ROM. Laboratory exams showed an increase in ESR
(40 mm/h) with normal CRP, CBC, liver and renal func-
tion and a positive for ANA 1:1280. Oligoarticular JIA
was suspected and clinical remission after intra-articular
corticosteroid injection was achieved. However, the child
presented a relapse of arthritis in the following months,
in her left ankle and left knee for which medicated
arthrocentesis was performed and therapy with metho-
trexate was started with subsequent clinical remission.

JIA

JIA is the most common rheumatologic disease in chil-
dren, with a prevalence ranging from 3.8 to 400/100,000
[3]. Limping could be a symptom of JIA in children, espe-
cially in females. The most frequently affected joints are
the knees and ankles with swelling, local warmth, and a
limited ROM on physical examination [26]. Diagnosis
is clinical, and laboratory tests are usually normal. ANA
may be normal and they are used for uveitis risk strati-
fication. NSAIDs and corticosteroid joint injections are
the main treatment for JIA. Second level drugs such as
DMARD:s or biologic agents for example anti-TNF drugs,
are indicated in children that have severe or progressive
arthritis [27].

Discussion and conclusions

In this article, we described some important causes of
chronic limping, that, although rare, clinicians must sus-
pect in presence of specific symptoms and signs (Table 1)
and a more common case, the JIA. However, a persistent
limping is not necessarily a sign of JIA, and the differ-
ential diagnosis involves a broad spectrum of rheumatic
and non-rheumatic diseases (Table 2). An early onset
arthritis with systemic involvement and a positive fam-
ily history could be secondary to genetic conditions
(case 1 and case 5), while a history of recurrent mono-
articular arthritis should arouse suspicion of LA (case
6), even in the absence of tick bite history. Except in
the systemic onset, laboratory tests including blood cell
counts and inflammatory markers are usually normal
in JIA. An alteration in laboratory tests, such as anemia
can be found in presence of malignancy. It’s imperative
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Table 2 Causes of limping in children by etiology
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More common causes of limping

Less common causes of limping

Infectious Septic Arthritis
Sacroiliitis
Osteomyelitis
Inflammatory Transient Synovitis
JIA

Reactive arthritis
Neoplastics Leukemia
Neuroblastoma
Osteoid osteoma

Degenerative-Mechanics Fractures

Developmental Dysplasia of the Hip
Slipped capital femoral epiphysis

Osteochondrosis
Legg-Calvé-Perthes Disease

Lyme arthritis

Tuberculosis

Discitis

Psoitis

COPA syndrome

Chronic nonbacterial osteomyelitis
Rheumatic fever

Osteosarcoma

Ewing’s sarcoma

Synovial chondromatosis
Pigmented villonodular synovitis
CACP syndrome

Vitamin C Deficiency
Hypervitaminosis A
Psuedorheumatoid-arthropathy of childhood
Mucopolysaccharidosis type |

to remember that tumors may have bone involvement,
as in the case of neuroblastoma metastases (case 2) and
that the lesions may initially not be evident and blood
tests may be normal. Additional testing, such as Lyme
serology or tumor markers may be considered, based
on the potential differential diagnosis. Furthermore, the
diagnostic approach on a limping child often include
plain inferior limb X-Rays and joint US for the detec-
tion of focal anomalies or articular effusion respectively.
Sometimes, repeating an X-Ray is mandatory in frequent
relapse (case 3). However, if there is discrepancy between
important symptoms and mild clinical signs of arthritis
considers malignancy even if X-Ray is negative and, in
that case, consider MRI (case 2). MRI plays a major role
for diagnosis of potential underlying etiologies (cases 3
and 4). Finally, the arthrocentesis is a procedure that may
be necessary for some conditions thanks to its diagnos-
tic and therapeutic value. Macroscopically, synovial fluid
analysis can provide information in terms of quantity, the
possible presence of hemarthrosis and its viscosity (cases
6 and 7). Moreover, an analysis of cellularity is useful to
investigate an inflammatory condition and also a histo-
logical analysis of synovial tissue may help to orientate
in specific diagnosis (case 7). In conclusion, we suggest
thinking about alternative diagnoses, although rare, when
you are in presence of persistent limping and atypical JIA.

List of abbreviations
JIA Juvenile Idiopathic Arthritis

ESR Erythrocyte Sedimentation Rate

NSE Neuron Specific Enolase

ANA Anti Nuclear Antibody

V) Ultrasound

Cccp Anti Cyclic Citrullinated Peptide

RF Rheumatoid Factor

ENA Extractable Nuclear Antigen Antibodies
nDNA Anti Native DNA Antibodies

ANCA Antineutrophil Cytoplasmic Antibodies

cT Computerized Tomography

COPA Coatomer Protein Subunit Alpha

ER Endoplasmic Reticulum

CRP C Reactive Protein

ROM Range Of Motion

NSAIDS  Nonsteroidal Anti Inflammatory Drugs
MRI Magnetic Resonance Imaging

CNO Chronic Nonbacterial Osteomyelitis
WBC White Blood Cells

PLT Platelets

CACP Camptodactyly Arthropathy-Coxa Vara-Pericarditis
LA Lyme Arthritis

PVS Pigmented Villonodular Synovitis
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