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, Abstract—Background: Children who present to the
emergency department (ED) with complaint of fever and
new-onset joint or extremity pain can be a diagnostic
dilemma for many emergency and consulting physicians.
Objectives: The purpose of our study was to identify the eti-
ologies of pediatric fever and extremity pain presenting to a
tertiary care pediatric ED and to define factors that were
associated with advanced imaging, admission, and surgical
intervention. Methods: The electronic medical records of
children presenting to our institution’s pediatric ED with fe-
ver and extremity pain were retrospectively reviewed. Data
collected included demographic characteristics, laboratory
studies, diagnostic imaging, need for admission, and surgical
procedures. Results: The initial ED diagnosis was consistent
with the definitive diagnosis 42% of the time. Children with
the inability to bear weight on the affected limb were more
likely to have a bacterial infection, such as osteomyelitis,
septic arthritis, or intramuscular abscess (p = 0.016). An
erythrocyte sedimentation rate >36 mm/hour and C-reac-
tive protein levels >60 mg/L were found in children with
osteomyelitis or septic arthritis (p = 0.043 and <0.001,
respectively). Magnetic resonance imaging was ordered in
63% of children with multiple visits compared to 34% of
children with a single visit (p = 0.05). Conclusions: In addi-
tion to a thorough history and physical examination, a com-
plete set of laboratory studies and diagnostic imaging is
necessary to reach an accurate diagnosis. The inability to
bear weight, elevated C-reactive protein levels, and an
elevated erythrocyte sedimentation rate are associated
with bacterial infection. Magnetic resonance imaging is a

useful imaging modality in determining an accurate diag-
nosis. � 2017 Elsevier Inc. All rights reserved.
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INTRODUCTION

Fever is one of the most common presenting symptoms to
pediatric emergency departments (EDs). Nearly one-third
of children present with a chief complaint of fever, and a
smaller portion of those children also present with pain in
$1 extremity (1–3). Children who present to the ED with
a complaint of fever and new-onset joint or extremity pain
can be a diagnostic dilemma for many emergency and
consulting physicians. Certain conditions, such as osteo-
myelitis and septic arthritis, warrant admission, whereas
other children with more benign conditions can be safely
discharged home. Given the limited time and resources
and the large differential in diagnoses for a child present-
ing with fever and extremity pain, the decision to perform
additional studies in the ED, admit, or discharge home is a
difficult one. Also, the final diagnosis sometimes does
not become evident until months or even years later.
Despite the high volume of children who present with
this complaint, few series exist documenting the differ-
ence in laboratory studies, diagnostic imaging, and clin-
ical findings that are seen in this population. The

RECEIVED: 21 January 2017; FINAL SUBMISSION RECEIVED: 6 May 2017;
ACCEPTED: 30 May 2017

306

The Journal of Emergency Medicine, Vol. 53, No. 3, pp. 306–312, 2017
� 2017 Elsevier Inc. All rights reserved.

0736-4679/$ - see front matter

http://dx.doi.org/10.1016/j.jemermed.2017.05.030

Delta:1_given name
Delta:1_surname
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jemermed.2017.05.030&domain=pdf
http://dx.doi.org/10.1016/j.jemermed.2017.05.030


purpose of our study was to identify the etiologies of pe-
diatric fever and extremity pain presenting to a tertiary
care pediatric ED and to define factors that were associ-
ated with advanced imaging, admission, and surgical
intervention.

METHODS

After obtaining approval from the institutional review
board at our hospital, the electronic medical records of
children presenting to our institution’s pediatric ED be-
tween April 1, 2013 and April 1, 2014 with International
Classification of Diseases, 9th revision codes 719.4 (pain
in joint, arthralgias), 729.5 (pain in limb), and 780.6 (fe-
ver and other physiologic disturbances of temperature
regulation excludes: effects of reduced environmental
temperature (991.0–991.9) effects of heat and light
(992.0–992.9) fever, chills, or hypothermia associated
with confirmed infection) were retrospectively reviewed.
Our search yielded 294 children. Of those children, 48
met our inclusion criteria of age <18 years presenting
directly to our ED with a documented parental fever at
home or a documented fever in the ED, a complaint of ex-
tremity pain, follow-up until definitive diagnosis was
made or symptoms resolved, and with a complete chart
(Figure 1). Chief complaints and discharge or admission
diagnoses were reviewed and were recorded along with
demographic data, including age and sex. Individuals un-
derwent a full chart review by a single observer, a senior
orthopedic surgery resident, to determine the etiology of
the complaint.

The presence of either a measured fever in the ED or
documented parental fever and the number of presenta-
tions to any outpatient clinic or ED were all recorded. Fe-
ver was defined as axillary, rectal, or oral temperature
>38�C.

The ability to bear weight, extremity involved, and
if multiple extremities were involved were also docu-
mented. Inability to bear weight was defined as refusal
to bear any weight on the affected limb. Limping
was not defined as an inability to bear weight in our
study.

Radiographic and advanced imaging was also re-
corded when obtained for each child. All imaging was re-
viewed by a radiologist, and their impression determined
whether a study had ‘‘positive’’ findings. The specific
type of advanced imaging was also investigated, as was
the diagnostic result. Laboratory data were documented
for each child, including serum white blood cell count
(WBC), erythrocyte sedimentation rate (ESR), and
C-reactive protein (CRP) level. Lastly, if a child was
admitted to the hospital and whether a surgical procedure
was performed in the operating room was recorded. De-
tails of each procedure were also reviewed.

Categorical data were analyzed using the chi-squared
test or the alternative Fisher’s exact test if the assump-
tions of the chi-square were violated. Interval data (i.e.,
CRP, WBC, and ESR) were analyzed using analysis of
variance. Interval data were checked for normality and
homogeneity of variances before application of para-
metric statistics. Alpha was set at p < 0.05, and SPSS soft-
ware (version 12; SPSS, Inc., Chicago, IL) was used for
all analyses.

RESULTS

The average age of children presenting to the ED with fe-
ver and extremity painwas 6.8 years (range 0.3–17 years).
There were 21 females and 27 males. Twenty of the 48
children (42%) had a measured fever in the ED.

The initial ED diagnosis was consistent with the defin-
itive diagnosis 42% of the time. The most common diag-
noses were osteomyelitis (10 children), oncological/
chemotherapy-induced (7 children), rheumatologic (7
children), and septic arthritis (4 children). The complete
list of diagnoses is shown in Table 1.

Multiple ED visits ($2) were seen in 19 of 48 children
(40%). Children with multiple visits did not show a statis-
tically significant increase in the number of radiographs,
computed tomography, ultrasound, or bone scans ordered
(p = 0.725, 0.372, 0.074, and 0.512, respectively). Mag-
netic resonance imaging (MRI), on the other hand, was
ordered in 63% of children with multiple visits compared
to 34% of children with a single visit (p = 0.05).

Documented parental fever versus measured fever in
the ED showed no statistical difference in admission rates
(p = 0.342) or with a diagnosis of bacterial infection
(p = 0.766).

Children who presented with the inability to bear
weight on the affected limb were more likely to have a
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• 92 excluded for no fever 
recorded
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children

• 56 excluded for direct transfer to 
hospital floor from outside hospital 
without presen�ng through our 
emergency department

146 
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• 71 excluded for no 
outpa�ent follow up or 
no defini�ve diagnosis 
made during admission

75 
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• 27 excluded 
for age >18

48 
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Figure 1. Patients included for final analysis in study.
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