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, Abstract—Background: Most pediatric patients with
lymphoma do not have classic symptoms of fever, night
sweats, and weight loss. Lymphoma can present as vague
symptoms and may mimic common pediatric abdominal
emergencies. In this case report, we present a child who pre-
sented with abdominal pain and who was initially misdiag-
nosed as having a surgical emergency. Case Report: An
11-year-old previously healthy male was referred to the pe-
diatric emergency department after he presented to an
outside hospital with 3 days of right lower quadrant pain
and 1 episode of diarrhea. The initial concern was appendi-
citis. He had a computed tomography scan of the abdomen
and pelvis that showed thickening of the bowel wall, perito-
neal thickening, and a right pleural effusion. His laboratory
assessments were only notable for a mildly elevated lactate
dehydrogenase level of 506 units/L. He had a colonoscopy,
and biopsy specimens obtained from the terminal ileum
and cecum were negative. He developed worsening
symptoms, and subsequently underwent laparoscopic bi-
opsy procedures of the omentum and terminal ileum, which
were consistent with Burkitt lymphoma. Why Should An
Emergency Physician be Aware of This?: We discuss the
important oncologic findings of pediatric lymphoma,
including oncologic emergencies and important laboratory
and imaging tests that providers should consider while in
the emergency department. This case highlights how
pediatric lymphoma can mimic common pediatric pathol-
t available from the authors.
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INTRODUCTION

Lymphoma is a common neoplastic disease of childhood.
Although some children can have the classic symptoms of
fevers, night sweats, and weight loss, patients often pre-
sent to the emergency department (ED) with vague symp-
toms. Subsequently, patients are at risk of misdiagnosis,
which can have consequences in a diagnosis that requires
prompt treatment that can be facilitated in the ED. We
present a case of a pediatric patient who presented with
initial concern for appendicitis. His abdominal computed
tomography (CT) scan showed terminal ileitis and he was
admitted for surgical management. He did not respond to
usual therapy and his condition worsened. Ultimately, a
biopsy specimen was obtained and the results were
consistent with Burkitt lymphoma.

CASE REPORT

An 11-year-old previously healthy male was referred to
the ED for an abnormal abdominal CT scan. He had a
bruary 2019;
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Figure 1. Contrast-enhanced coronal computed tomography
image through the upper abdomen showing a right pleural
effusion (open arrow) and one of the two well circumscribed,
hypodense intrahepatic lesions (closed arrow). In addition,
there is a delayed nephrogramon the right, with the right kid-
ney enhancement being slightly behind the left kidney. There
is mild right hydronephrosis caused by the right lower quad-
rant changes described in the computed tomography report.

Figure 2. Contrast-enhanced axial computed tomography
image through the mid-abdomen showing a thick-walled
bowel loop with slight aneurysmal dilatation of the lumen.
There is mild mucosal hyperenhancement of this loop. There
is oral contrast in the proximal small bowel loops without
dilatation or findings of obstruction.
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3-day history of intermittent right lower quadrant pain
and 1 episode of non-bloody diarrhea. He did not have
anorexia, nausea, or vomiting. He denied weight loss.
He did not have any significant medical or surgical his-
tory. His immunizations were up to date. He did not
have any allergies. He was evaluated at an outside adult
hospital with an initial concern for appendicitis. He had
a CT scan of his abdomen and pelvis that was concerning
for thickened bowel wall with adjacent peritoneal thick-
ening and a right pleural effusion. The decision was
made to transfer the patient to a pediatric ED for further
evaluation.

His vital signs on arrival to the pediatric ED were tem-
perature 37.2�C, pulse 78 beats/min, respiratory rate 20
breaths/min, blood pressure 125/65 mm Hg, and oxygen
saturation 98% on room air. On physical examination, he
was noted to be well appearing. He had a normal respira-
tory effort with clear breath sounds. His heart sounds
were normal, with regular rate and rhythm. His abdomen
was soft and not distended. There was no hepatospleno-
megaly. He had tenderness in the right lower quadrant,
without rebound or guarding. He had a normal genitouri-
nary examination. Laboratory results, including a com-
plete blood cell count, C-reactive protein, erythrocyte
sedimentation rate, renal profile, hepatic profile, amylase,
and lipase were within normal limits. Stool studies were
sent. His abdominal CT images were sent to radiology
(Figures 1 and 2). The CT scan was concerning for
terminal ileitis, liver lesions, and right pleural effusion.

Surgery, gastroenterology, and oncology services were
consulted. He was placed on intravenous fluids and
started on intravenous piperacillin-tazobactam before
admission to the surgery service. He had a normal uric
acid level and his lactate dehydrogenase (LDH) was
mildly elevated at 506 unit/L (normal 100–325 unit/L).
His chest radiograph did not show a mediastinal mass.
A colonoscopy was performed on hospital day 3, and bi-
opsy specimens of the terminal ileum and cecumwere ob-
tained and were normal. He developed a worsening right
pleural effusion that required intermittent oxygen support
and diuresis. On hospital day 6, he was taken to the oper-
ating room for a diagnostic laparoscopy and he was found
to have diffuse thickening of the omentum with a mesen-
teric mass at the terminal ileum. He underwent biopsy
procedures of the omentum and terminal ileum as well
as a thoracentesis of the pleural fluid. The cytology of
his pleural fluid was found to have malignant cells,
consistent with lymphoma. His pathology reports
confirmed Burkitt lymphoma. He was transferred to the
oncology service, and hewas started on induction chemo-
therapy. His hospital course was complicated by oral mu-
cositis, febrile neutropenia, and a brief period of total
parenteral nutrition. He was discharged home after
1 month in good condition.
DISCUSSION

Lymphoma is the third most common childhood malig-
nancy after leukemia and central nervous system tumors.
It accounts for approximately 15% of all childhood ma-
lignancies. Most cases of pediatric lymphoma have an
excellent prognosis, with a long-term event-free survival
>85%. Lymphomas are categorized as either Hodgkin’s
lymphoma or non-Hodgkin’s lymphoma (NHL), which
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is based on histopathologic features. Young patients in the
United States with Hodgkin’s lymphoma typically pre-
sent in adolescence through young adulthood (1). The
risk of NHL increases with age. Aggressive NHL pre-
dominates in the pediatric population whereas indolent
NHL is most common in older adults. Lymphomas can
arise from primary lymphoid tissues or various secondary
lymphoid tissues (tissues other than lymph nodes) like the
spleen, mucosa-associated lymphoid tissue, or nonlym-
phoid organs, such as the skin, bone, or the lungs (2).
Given the various locations that can be involved, lym-
phoma can present with many different symptoms.
Only one-third of patients have the classic ‘‘B-symp-
toms,’’ including fever, night sweats, and weight loss
(2). Patients may present with vague symptoms that
imitate other pathology. While the rate of pediatric pa-
tients who have their diagnosis revealed in the ED has
not been directly studied, adult patients are commonly
screened by their primary physician and sent to the ED
for additional testing and revelation of the diagnosis
(3). However, some literature suggests that between
10% and 40% of children with oncological processes pre-
sent primarily to the ED (4–6). Therefore, emergency
providers need to have a heightened awareness about
lymphoma regardless of clinical presentation. Many of
these children are initially evaluated in community or
adult EDs as opposed to dedicated pediatric EDs. As a
result, it is vital for adult emergency providers to
recognize the symptoms of pediatric lymphoma (7).

Complications of lymphoma are often severe. Compli-
cations may be caused by tumor compression or invasion
to the surrounding structures, including superior vena
cava syndrome, airway or abdominal obstruction, or spi-
nal cord compression (2,8–10). Pericardial effusion and
acute tamponade have also been reported as initial
presentations of lymphoma (11). The presence of primary
or metastatic central nervous system lymphoma can man-
ifest with a life-threating raised intracranial pressure. Tu-
mor lysis syndrome (TLS) is a potentially fatal
complication that is usually associated with the initiation
of chemotherapy. However, TLS can present before the
initial diagnosis and consists of hyperuricemia, hyperka-
lemia, hyperphosphatemia, and hypocalcemia. Patients
may have asymptomatic TLS, which only consists of lab-
oratory abnormalities. Symptomatic TLS includes labo-
ratory abnormalities plus signs of end-organ damage,
such as anasarca from renal failure. Patients with Burkitt
lymphoma have a high risk of developing TLS because of
its rapid cell turnover (2,12).

Although it is known in the oncology literature that
lymphoma can have a variety of different presentations,
patients are still at risk of being misdiagnosed in the
ED. While most patients present with painless lymphade-
nopathy, like a painless supraclavicular or inguinal lymph
node, there have been reports of lymphoma presenting as
acute upper extremity swelling (13,14). Abdominal cases
of lymphoma may mimic different abdominal
pathologies, such as acute appendicitis, Crohn’s
disease, or benign, reactive conditions (15–17). In
addition, lymphoma can cause serious abdominal
complications, such as obstruction, volvulus, bowel
ischemia, or perforation (2,18). The ileum and the
cecum can be sites of primary lymphoma and the
malignancy can also extend to the appendix, which is
why primary appendicitis should always be sent for
pathology review; however, cases of pediatric
lymphoma presenting as terminal ileitis are rare in the
emergency medicine literature (18). In this case, the pa-
tient was initially thought to have appendicitis, then the
patient was thought to have a severe presentation of in-
flammatory bowel disease because of involvement of
the terminal ileum. It was not until a biopsy of the intes-
tinal mucosa was obtained and analysis of samples of the
pleural effusion were completed that NHL was
confirmed.

If emergency providers are thinking of pediatric lym-
phoma as a potential diagnosis, there are several interven-
tions that can be beneficial if started in the ED. For
instance, all patients are theoretically at risk for TLS
and require close monitoring and aggressive hydration,
which should be started as soon as possible. In any patient
where lymphoma is suspected, an initial laboratory eval-
uation should include a complete blood cell count with
differential, a complete metabolic panel, and phosphate,
uric acid, and lactate dehydrogenase measurements. Im-
aging studies should be guided by the patient’s primary
complaint, including a chest radiograph to rule out a
mediastinal mass when the patient presents with respira-
tory symptoms or when a supraclavicular lymph node is
discovered. Given the risk of TLS, unless otherwise con-
traindicated, patients should be started on aggressive fluid
hydration, such as one and a half or twice maintenance
intravenous fluids, ensuring that potassium, phosphate,
and calcium are not added to the intravenous fluids until
it is proven that the child is not in danger of TLS. Electro-
lyte imbalances associated with TLS can be life-
threatening; therefore, electrolytes need to be monitored
every 4 to 6 hours. Another essential rule of therapy for
TLS is using drug agents to prevent or manage high levels
of uric acid to prevent development of uric acid nephrop-
athy. Allopurinol inhibits the enzyme xanthine oxidase,
which in turn inhibits the formation of uric acid. Howev-
er, allopurinol does not reduce the level of uric acid devel-
oped before its initiation. In patients presenting with
elevated uric acid levels, intervention with rasburicase
may be a better approach. After discussion with a pediat-
ric oncologist, patients can also receive the first dose of
rasburicase or allopurinol while in the ED. The primary
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contraindication to administering rasburicase is a patient
known to have glucose-6-phosphate dehydrogenase defi-
ciency because there is an increased risk of hemolysis or
development of methemoglobinemia (19). This condition
occurs in approximately 5% of the population and is high-
est among males of African, Asian, and Hispanic descent
(20,21). Therefore, if suspected or in patients with high
risk, a glucose-6-phosphate dehydrogenase assay should
be sent in the ED to help facilitate the use of rasburicase
after admission if the results are negative.

WHY SHOULDAN EMERGENCY PHYSICIAN BE
AWARE OF THIS?

Emergency providers should be aware that lymphoma,
particularly in children, can mimic several other diseases
and present with unexpected and nonclassic constella-
tions of symptoms. Most children, especially in rural
communities, are evaluated in community and adult
EDs, and if the evaluating provider does not have a
high level of suspicion for this treatable malignancy
with a favorable prognosis, delays in care can result in un-
fortunate complications and worsened prognosis. In
particular, abdominal lymphomas in children can mimic
different pathologies, including intussusception, obstruc-
tion, volvulus, and, as in this case, terminal ileitis. If
emergency providers have lymphoma as a potential diag-
nosis, therapies can be initiated in the ED that are benefi-
cial to the patient that improve outcome after admission.
In addition to initiating prompt diagnostic and interven-
tional medical care, emergency physicians are in a unique
position to assist patients and their families when dealing
with a new diagnosis of a potentially catastrophic illness.
Being knowledgeable about the generally favorable out-
comes in pediatric lymphomas can help provide cautious
optimism to families. It is important for emergency pro-
viders to be aware of the various presentations of pediat-
ric lymphoma as well as the prognosis for this patient
population.
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