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ABSTRACT
A 28-year-old male with atraumatic abdominal pain and transient hypotension was assessed using
bedside emergency department (ED) ultrasonography and contrast enhanced helical computed to-
mography (CT). Both tests revealed free intraperitoneal fluid, but neither detected a splenic defect.
The patient subsequently underwent splenectomy for a ruptured spleen. His serology for typical vi-
ral causes was negative. This article discusses spontaneous splenic rupture, the role of imaging in
diagnosis, and the limitations of ED ultrasound and contrast enhanced helical CT. 

RÉSUMÉ
Un homme âgé de 28 ans souffrant d’une douleur abdominale traumatique et d’hypotension
transitoire subit à son chevet au département d’urgence une échographie et une tomodensito-
métrie hélicoïdale (TDM) avec injection d’un agent de contraste. Les deux épreuves révélèrent la
présence de liquide libre intrapéritonéal, mais ni l’une ni l’autre des techniques ne décela d’ano-
malie au niveau de la rate. Le patient subit ensuite une splénectomie pour rupture de la rate. Son
bilan sérologique pour des causes virales typiques était négatif. Le présent article discute de la
rupture spontanée de la rate, du rôle de l’imagerie dans le cadre du diagnostic et des limites de
l’échographie et de la TDM hélicoïdale avec injection d’un agent de contraste au département
d’urgence.
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Unusual case of acute onset abdominal pain:
uses and limitations of medical imaging
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Introduction

Patients frequently present to the emergency department
(ED) with abdominal pain. Although many cases of abdom-
inal pain are non-specific and defy timely diagnosis, emer-
gency physicians must rapidly recognize all potentially life-
threatening conditions.1,2 In recent years, medical imaging
modalities such as bedside ED ultrasonography and con-
trast enhanced helical computed tomography (CT) have as-
sumed a larger role in the ED diagnosis of abdominal

pain.3–5 Although these modalities often provide valuable in-
formation, it is important to recognize their limitations. The
following case illustrates an uncommon but important
cause of abdominal pain and highlights the limitations of
ED ultrasonography and contrast enhanced helical CT.

Case report

A 28-year-old male presented to an urban ED one hour af-
ter the onset of central abdominal pain. The pain began
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abruptly while he was putting on hockey equipment, and
was associated with a single episode of vomiting. He de-
nied trauma and had not yet begun to play hockey. He had
recently experienced episodes of fatigue and dizziness,
which had been diagnosed as an ear infection and treated
with amoxicillin. He denied fever, recent abdominal symp-
toms, or significant past medical history apart from a re-
mote episode of pneumonia.

His vital signs included a temperature of 36.2 oC, respi-
ratory rate of 16 breaths/min, oxygen saturation of 99% on
room air, blood pressures of 115/72 mm Hg lying and
100/69 mm Hg sitting, and a pulse of 100 beats/min lying
and 110 beats/min sitting. His chest examination was nor-
mal, but he had tenderness in the epigastrium and left up-
per quadrant without guarding, rebound or shake tender-
ness. He had a vague fullness in his left upper quadrant,
with no frank masses. Rectal examination was normal and
negative for occult blood.

Two large bore IVs were started, a 1-litre bolus of nor-
mal saline was given, and blood was crossmatched. Re-
sults of bedside ED ultrasonography revealed fluid in Mor-
rison’s pouch (Fig. 1) and in the splenorenal recess. His
initial blood cell results (all given as ×109/L with normal
values in parentheses) were as follows: white blood cells =
10.35 (4–11), polymorphonuclear lymphocytes = 0.62
(2.0–6.3), lymphocytes = 7.97 (1.0–3.2), eosinophils =
0.10 (0.04–0.4), basophils = 0.10 (0–0.1), metamyelocytes
0.10 (0) and atypical lymphocytes 1.45 (0). Other results
included a hemoglobin level of 114 (130–170) g/L, hemat-
ocrit of 0.33 (0.39–0.49), and a platelet count of 210
(150–450) ×109/L. Serum electrolyte levels (in mmol/L)
were as follows: sodium 134 (135–145), potassium 4.6
(3.5–5), chloride 98 (96–106), and carbon dioxide 30
(22–30). The anion gap was 6 (8–16) mmol/L, urea nitro-
gen was 2.1 (4–6) mmol/L urea and creatinine was 71
(60–120) μmol/L.

The patient’s vital signs improved after the initial fluid
challenge, and a surgical consult was obtained. The surgi-
cal resident and emergency physician felt the patient was
stable enough to undergo a contrast enhanced helical CT,
which revealed a moderately enlarged spleen, free fluid in
the abdomen and no focal hollow viscus or solid organ ab-
normality (Fig. 2). In view of the enlarged spleen and atyp-
ical lymphocytosis, a monospot was ordered. 

Because no bleeding source was apparent, the patient
was admitted to the general surgery service for close ob-
servation, including hourly vital signs, serial abdominal
examinations and blood work every 4 hours. Over a period
of hours the abdominal findings increased, and the hemo-
globin fell to 84 g/L. At noon the following day, approxi-
mately 16 hours after presentation, the patient became hy-
potensive, and 2 units of packed red cells were transfused.
He then underwent exploratory laparoscopy, laparotomy
and total splenectomy for a ruptured spleen. At surgery, the
spleen was large and spongy. A subsequent pathology re-
port suggested mononucleosis, but serology was negative
for Epstein–Barr virus on 2 occasions and negative for tox-
oplasmosis, HIV and cytomegalovirus (IgM and IgG). The
patient was given a pneumococcus vaccination, discharged
on postoperative day 10 and made an uneventful recovery.

Discussion

This case of spontaneous splenic rupture highlights 3 im-
portant principles: an approach to abdominal pain and hy-
potension, the consideration of spontaneous splenic rup-
ture, and imaging modalities for acute abdominal
pathology.
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Fig. 1. Bedside ultrasound of Morrison's pouch demonstrat-
ing free fluid (black arrows) between the kidney (white ar-
rows)) and liver (arrowheads).

Fig. 2. Contrast enhanced helical CT of abdomen showing
free fluid (black arrows) around the liver and enlarged, but
otherwise normal, spleen (white arrow).
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Acute onset abdominal pain

The approach to a patient demonstrating signs of hemo-
dynamic compromise and abdominal pain is generic. This
patient had a resting tachycardia and postural vital signs
that suggested volume depletion. Initial management in-
cludes large-bore reliable IV access, fluid administration,
preparation for blood transfusion, surgical consultation,
careful monitoring and a search for blood loss, which may
involve diagnostic imaging.4 A definitive diagnosis is not
required for these interventions. Physical examination of
the abdomen can be misleading because acute hemoperi-
toneum may not cause signs of peritonitis in the early
stages.6,7 Objective evidence of blood loss as the cause of
atraumatic shock should therefore be sought if possible.

Spontaneous splenic rupture
The diagnosis of spontaneous splenic rupture should be
entertained in young patients with acute atraumatic ab-
dominal pain who have symptoms suggesting a recent viral
syndrome.8,9 Spontaneous splenic rupture from infectious
causes has been described most often in association with
Epstein–Barr virus (EBV), cytomegalovirus, toxoplasmo-
sis and acute HIV infection. Other causes include lym-
phoma and lymphoproliferative diseases, solid neoplasms,
aneurysm, pancreatitis, dengue fever, Q fever, typhoid
fever and malaria.10–15 Although EBV is the most common
predisposing factor to spontaneous splenic rupture, this
complication occurs in less than 0.5% of cases of EBV in-
fection.16 The peak time for rupture is in the third week of
illness. Although most patients give a clear history of an-
tecedent viral syndrome, some present with splenic rupture
as the initial event.17 Up to 10% of adults exhibit a negative
monospot (anti-heterophilic antibody) test in spite of acute
EBV infection.18 Our patient had negative tests for all of
these infections (including repeat EBV serology), but did
have a positive antiviral capsid antigen test, indicating an
EBV exposure of uncertain timing. Based on the spleen
pathology report, antecedent malaise, and atypical lym-
phocytosis, the final (most likely) diagnosis in this case
was mononucleosis syndrome. 

Conservative (non-operative) therapy is widely accepted
for patients with traumatic splenic rupture who are stable,
but the literature is less clear in cases of spontaneous rup-
ture, where most surgeons still advocate splenectomy. Re-
ports of conservative therapy are becoming more
common;19–21 therefore, a trial of conservative management
was attempted in our patient. Again, it should be empha-
sized that in an unstable patient, the decision to proceed to
the operating room should be based on clinical suspicion
of active hemorrhage and, if available and appropriate,
demonstration of free fluid on ultrasound. Had our patient

demonstrated ongoing hemodynamic instability, immedi-
ate laparoscopy/laparotomy without the need for imaging
may have been warranted. Indeed, that is what happened
the following morning when his vital signs deteriorated. 

Imaging
Bedside ED ultrasound does not provide a comprehensive
evaluation of the abdomen; rather, it offers simple Yes or
No answers to specific questions.22 The common indica-
tions for ED ultrasonography include determining the pres-
ence or absence of the following: gallstones, abdominal
aortic aneurysm, intrauterine gestation, pericardial fluid
and intraperitoneal fluid, and hydronephrosis related to
urolithiasis.23–29 Bedside ED ultrasound is also used to iden-
tify ocular and soft tissue foreign bodies, locate veins for
vascular access and to assess cardiac function.30–33 Compre-
hensive overviews of ultrasound capabilities in emergency
medicine can be found elsewhere.34–39

Focused abdominal sonography looking for free in-
traperitoneal fluid is easily learned and mastered in the
trauma setting.25,40 It is a rapid test,4,41 it does not require
transporting the patient out of the ED,29 and it can be re-
peated serially to monitor changes and support difficult
management decisions, such as justifying transfer of a sta-
ble patient to another facility or to an intensive care setting.
In emergency physicians’ hands, rapid trauma ultrasound
for intraperitoneal fluid has up to 90% sensitivity, 99%
specificity and 96% negative predictive value.25,29,42 Because
all kinds of fluid look similar on ultrasound, and fluid dis-
tribution patterns within the peritoneal cavity are pre-
dictable, many programs use peritoneal dialysis patients or
patients with ascites for training purposes. Thus, there is
reason to believe that the techniques and interpretations for
traumatic and atraumatic abdominal fluid are transferable.
However, emergency physicians should recognize that ED
ultrasonography cannot identify the source and type of
fluid, may not detect volumes of less than 200cc to 500cc
of fluid (depending on operator expertise), and does not
detect retroperitoneal fluid.4,43,44 As with other diagnostic
tests and physical findings, ED ultrasonography results
must be interpreted in light of pretest probability. In situa-
tions where a strong clinical suspicion of a condition ex-
ists, clinicians should not rely on a negative ultrasound to
rule out the condition.

In the patient described, bedside ED ultrasonography
narrowed the initial differential diagnosis and prompted
the use of contrast enhanced helical CT to clarify the
source and severity of potential bleeding, and delineate op-
tions for conservative care. Had ultrasound not been avail-
able and the patient remained stable, further imaging may
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have been delayed until the morning. Conversely, had the
patient deteriorated, an urgent CT may not have then been
safe, and urgent exploratory laparotomy would have been
indicated.

Contrast enhanced helical CT is useful in the diagnosis
of many acute abdominal conditions, including ischemic
bowel, inflammatory bowel disease, intestinal obstruction,
diverticulitis, appendicitis, pancreatitis, vascular catastro-
phes and renal stones.45–53 It is most cost-effective when
used to answer focused questions that define the need for
specific interventions, but its utility in undifferentiated ab-
dominal pain remains unclear.3 Contrast enhanced helical
CT is approximately 95% sensitive for splenic injury and,
in many cases, CT will define the nature and severity of
parenchymal organ injuries.43 In our patient, it definitively
identified intraperitoneal fluid that had a density compati-
ble with blood, but it failed to identify the source of bleed-
ing. Problems with CT scanning include the need to move
the patient out of an acute care area, the time required to
complete the test, higher cost, limited availability, and poor
sensitivity for hollow viscus injuries and bowel perfora-
tion.

Conclusions

Spontaneous rupture of the spleen is an uncommon but im-
portant cause of acute atraumatic abdominal pain. Bedside
ED ultrasonography is a rapid and sensitive test for acute
hemoperitoneum, but rarely defines the source of bleeding.
Contrast enhanced helical CT can help determine the feasi-
bility of conservative therapy but may not be appropriate
for unstable patients, and a negative scan does not obviate
the need for close observation. Finally, with an unstable
patient and a suspicion of intraperitoneal bleeding, the de-
cision to operate is primarily clinical and should not be de-
layed while definitive investigations are completed.
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