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Abstract

Objectives: Limping is a frequent reason for visits to emergency departments. The causes of limping in
children are various, ranging from benign musculoskeletal problems to serious etiologies, such as
malignancy and infections.

Methods: In this recent cross-sectional study, we evaluated the causes of limps in children referred to the pediatric
rheumatology ward in northeast Iran. We collected clinical characteristics and demo-graphic data of patients with
musculoskeletal limping and documented laboratory tests and other para-clinical findings. Statistical analysis was
performed in SPSS software (version 23). A P-value < 0.05 was concluded to be statistically significant.

Results: Our study investigated 95 pediatric patients with limping referred to the rheumatology department, the
majority of whom exhibited acute-onset limping (<2 days). The most common reason for hospitalization in the
rheumatology ward was transient synovitis (43.1%), followed by other causes of reactive arthritis (15.7%). Acute
lymphocytic leukemia (ALL) accounted for limping in 6% of the patients, while benign and malignant bone tumors,
including osteoid osteoma, osteosarcoma, and Ewing sarcoma, contributed to limping in 4.2% of cases.

Conclusion: While the cause of limping in children is mostly benign, it is crucial to recognize that the causes may
not solely stem from musculoskeletal problems. In instances where the musculoskeletal sys-tem is involved,
infections of the joints and bones should also be considered.

Level of evidence: IV
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Introduction
P Limping is one of the most common causes of
pediatric emergencies. A limp is a change in the
normal gait pattern for the child's age. The causes of
limping in children are various, ranging from benign
musculoskeletal problems to serious etiologies, such as
malignancy and infections. A lot of children limp as a result
of pain or chronic deformity. Trauma and infection are
among the most prevalent causes of painful limping. A
history of fever or trauma helps to determine the etiology
of the limp.13 Limping can result from musculoskeletal
issues. However, non-musculoskeletal factors, including
abdominal pathologies and neurological diseases, should
be ruled out in any child presenting with limping.# The
most important causes of limping in the rheumatology
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department are joint swelling and limitation in the normal
range of motion. Limping is one of the common
musculoskeletal symptoms in pediatric rheumatology
wards.5 Our study aims to evaluate the causes of limping in
the department of pediatric rheumatology in a specific
geographical area (Northeast of Iran). Understanding the
causes of this prevalent complaint in children aids in
enhancing diagnostic and therapeutic approaches.

Materials and Methods

In this cross-sectional study, we investigated the causes of
limping in children admitted to the Department of Pediatric
Rheumatology at Akbar Hospital in Mashhad during the
years 2017- 2019. This study included all children under 16
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who were referred to Akbar Hospital with complaints of
limping and were admitted to the Department of
Rheumatology.

Clinical characteristics and demographic factors, such as
gender, medical history, and place of living, were evaluated
[Table 1]. Para-clinical assessments, including laboratory
tests, were also recorded according to patients' files and the
hospital information system. The exclusion criteria were: 1.
The Kocher criteria score of 3 or 4 for septic arthritis and C-
reactive protein level of > 20 mg/L, 2. Non-musculoskeletal
causes of limping, and 3. the patient's unwillingness to
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complete the diagnostic tests. Data were analyzed by using
SPSS software (version 23). A P-value of < 0.05 was
concluded to be statistically significant. Patient data were
documented on the checklist designed for this research. Data
sets were compared using a T-test (dependent quantitative
variables), a Chi-square test, and Fisher's exact test
(categorical variables). All patients were visited in the
Pediatric Emergency Department by a pediatrician's
assistant. This study was approved by the Ethics Committee
of Mashhad University of Medical Sciences
(IRMUMS.fm.REC.1396.349).

Table 1. Demographic data and other characteristics of patients

Variable
Gender
Male
Female
Past Medical History of:
Trauma
Upper respiratory tract infections
Gastrointestinal tract infection
Exposure to tuberculosis(TB)
Consumption of Unpasteurized Dairy Products
Positive family history for rheumatic diseases
Parents with consanguineous marriages
Location
Urban
Rural
Duration of symptoms
<2 days(Acute onset)

>2 days

Frequency(N) Percent (%)
57 60
38 40

7 7.4
30 31.6
16 16.8

1 1
12 12.6
6 6.3
17 17.9
93 98
2 2
67 70.5
28 29.5

Results

In this study, we evaluated 95 pediatric patients who
were referred for limping to the Rheumatology Ward. The
mean age of patients was 5.7+3.2 years, with 40% (n=38)
being female and 60% (n=57) male. The mean duration of
hospital admission was 5.5+3.8 days [Table 1]. The findings
of joint examination and frequency of jointinvolvement were
also reported [Tables 2, 3]. Primary laboratory tests were
evaluated on the first day of the hospital admission [Table 4].
Additional laboratory tests were examined according to the
patient's condition [Table 5, 6].

Table 2. Joint examination findings in patients

Variable Frequency(N) Percent (%)
Swelling 32 33.7
Limitation of motion 84 88.4
Tenderness(and pain) 82 86.3
warmth 9 9.5
erythema 4 4.2

The majority (n=67, 70.5%) of patients reported acute onset
of symptoms < 2 days [Table 1]. A refusal to bear weight was
observed in 94.7% of patients (n=90). Low-grade fever was
a presenting feature in 42.1% of children (n=40).
Ultrasonography reported a joint effusion in 51.6% of
patients (n=49). Joint radiography showed evidence of joint
effusion in only 6.3% (n=6) of children. Only one patient had
a positive result of the tuberculin skin test [Table 5].

Table 3. Frequency of joint involvement in patients

Variable Frequency(N) Percent (%)
Hip 59 62.1
Knee 24 25.2
Ankle 8 8.4
Wrist 3 3.1
Elbow 1 1.05
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Table 4. Laboratory findings in patients

Variable
White Blood Cell /ml
Hb g/dl
Platelets /MCL
Erythrocyte Sedimentation Rate (ESR) mm/hr

C-Reactive Protein mg/dl

Mean SD maximum minimum

10500 3700 23000 1000
11.8 1.2 15 7.4

352700 115900 929000 170000
36 27.5 130 2
15.7 25.4 136 0

Table 5. Tuberculin skin test findings in patients

Variable

>10mm

Induration(mm)

<10mm

10 mm

Frequency(N) Percent (%)
1 11
0 0
94 98.9

Positive result: Induration=10

Table 6. Wright and 2ME titer in patients*

Variable Titer Frequency(N) Percent (%)
<1/80 89 93.7
Wright 1/80 1 11
>1/80 5 5.3
<1/40 90 94.7
ZME 1/40 2 21
>1/40 3 3.2

*Wright test: tube agglutination test, 2ME test: 2-mercaptoethanol agglutination test Positive serology for

brucellosis: wright test 21/80 and 2ME 21/40.

Five patients tested positive for brucellosis via serology
tests (Wright test=1/80) (Northeast Iran is an endemic area
for brucellosis) [Table 6]. Only 2 (2.1%) patients had
elevated antistreptolysin O titer. Out of 41 patients with
transient synovitis, synovial fluid was analyzed in 48.7%
(n=20), with 70% of these patients having inflammatory
synovial fluid (white blood cell count: 10000-25000/mm?3)
[Table 7]. Synovial fluid culture in patients was negative in
all studied patients except two patients with septic arthritis.
Polymerase chain reaction analysis of synovial fluid was not
performed in patients due to high cost. Other results of the
study are summarized in the tables at the end of the article
[Table 8].

Discussion

A thorough history and physical examination play a critical
role in identifying the causes of limping in children. While
most studies have focused on identifying these causes in the
emergency department,3 our research examined common
causes of limping in pediatric rheumatology wards. A notable
aspect of our study is its focus on the causes of limping within
a specific geographic region and population.

The most prevalent cause of limping among patients was
transient synovitis or another form of reactive arthritis.
Previous studies on musculoskeletal limping also identified
transient synovitis as a common factor.}3 Therefore, the
leading causes of limping in the rheumatology ward were
benign (self-limiting) conditions.1?2 Nevertheless, in

emergency centers, septic arthritis should be investigated as
one of the critical causes of the limp.# About 6% of patients
with acute limping were diagnosed with acute lymphocytic
leukemia (ALL). The result of this study highlights that
hematologic malignancies, such as ALL, should be recognized
as potential life-threatening causes of acute limping in
children.s

There was no child with neuroblastoma or lymphoma in this
study, which was consistent with the results of other studies.
Neuroblastoma is one of the rare causes of atypical
claudication in children. In rare cases, the initial clinical
manifestation of lymphoma can be limping.®” Among our
patients, 4.2% had benign and malignant bone tumors, such
as Ewing sarcoma and osteoid osteoma. Osteoid osteoma is a
small bone tumor in children, which may involve the hip or
other joints. Clinical manifestations include night bone pain
and limping.8°

Our study highlights the significant role of bone tumors as a
cause of limping in children. Northeast Iran is an endemic
area for brucellosis. Especially in our country, Brucella
arthritis and osteomyelitis are common causes of
musculoskeletal complaints and limps in children.10-13
However, a small percentage of our patients had Brucella
septic arthritis. These results could be attributed to our study
population, which consisted of patients hospitalized in the
Department of Rheumatology. Although 60% of patients
exhibited cloudy fluid, only 2% were found to have septic
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arthritis. This suggests that the appearance of synovial fluid
may not be a reliable indicator of septic conditions.

It was revealed that 88.4% of patients experienced limited
joint movements, which is a significant finding in the
examination. Even patients without joint effusion have a
limited range of motion. Ultrasonography reported joint
effusion in 51.6% of patients; however, evidence of arthritis
on joint X-ray was present in only 6.3% of patients,
highlighting that ultrasound is the most effective and readily
available imaging method for confirming joint effusion.1415
None of the patients were diagnosed with Tuberculosis (TB)
arthritis. Tuberculosis monoarthritis is an uncommon
manifestation of TB, wusually occurring as chronic
monoarthritis, and TB arthritis is considered an
exceptionally uncommon cause of acute arthritis in
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children.’617 Juvenile idiopathic arthritis (JIA) is one
potential cause of lameness in children; those with JIA may
arrive at the emergency department with a sudden onset of
this condition. The history of morning stiffness, the absence
of clinical manifestations (e.g., erythema of the joint), and
severe joint pain help physicians differentiate JIA from
infectious causes.8 In our study, 6.3% of patients were finally
diagnosed with one of the subgroups of JIA.

A small percentage of patients (1%) had orthopedic
problems, including Legg-Calve-Perthes disease. Due to mild
symptoms and the absence of systemic symptoms, such as
fever, these patients usually do not need hospitalization. The
results of this study is consistent with those reported by
similar studies.1920

Table 7. Synovial fluid analysis in patients with Transient synovitis

Variable Frequency(N) Percent (%)
Clear 4 20
Semi-Clear 12 60
The appearance of joint fluid Cloudy 3 15
Pussy 1
Bloody 0
Less than 10000/mm3 2 10
10000-25000/mm3 14 70
The synovial fluid white blood cell count 25000-5000/mm3 3 15
Greater than 50000/mm3 1 5

Variable

Final Diagnosis
Transient synovitis
Reactive arthritis
serum sickness-like reaction
brucellosis arthritis
juvenile idiopathic arthritis
Acute lymphocytic leukemia
Bone tumors
Viral myositis
Septic arthritis
Henoch-Schonlein purpura

Legg-Calve-Perthes disease

acute rheumatic fever

Percent (%)
41 43.1
14 14.7
9.4
6.3
6.3
6.3
4.2
3.1
2.1
2.1
1.0
1.0

P PR NN W S OO

Conclusion

The most common causes of musculoskeletal limping in
children are usually benign; nevertheless, identification
and attention to serious illnesses, such as infections and
malignancies, should also be taken into account.
Hematologic malignancies, such as ALL and bone tumors,
were considered causes of acute limping in children, which
is a predictor of significant morbidity and mortality.
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