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Ruptured abdominal aortic aneurysm diagnosed
through non-contrast MRI
Priyank S Chatra

ABSTRACT

Rupture of an aneurysm is a rare complication
although it is considered a common cause of death.
Some of these patients present with the classic triad
of symptoms such as abdominal pain, pulsatile
abdominal mass and shock. Most symptoms are
misleading and will only present as vague abdominal
pain. Here we describe one such patient with an
unusual presentation of a misleading abdominal mass
which was eventually diagnosed as a ruptured
abdominal aortic aneurysm after an emergency MRI.
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INTRODUCTION
Aneurysm is defined as an abnormal dilatation or
bulge in the wall of a vessel. Aneurysms are classified
as fusiform or saccular type based on the morphology.
An aneurysm that extends from the thoracic aorta
into the abdominal aorta is called thoraco-abdominal
aneurysm.(1) Rupture is a dreaded complication of
abdominal aortic aneurysms with a mortality rate of
90%. 40% of the mortality is seen before admission to
hospital and another 40-50% in the perioperative
period or 30 days post-surgery.(2)

CASE REPORT
A 70-year-old female Filipino patient arrived at the
emergency department with severe abdominal pain.
On general physical examination, the patient was
obese and was restless and irritated. Her abdomen
was tender on palpation and a vague abdominal mass
was felt. Tenderness could be elicited from all
quadrants of the abdomen. On clinical examination
her pulse rate was 80/min and her blood pressure was
130/80 mm Hg.
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A previous blood examination report read: blood
hemoglobin: 9.6 g/dl; total cell count 13.4k/mL with
70% neutrophils, platelet count 150k/mL; blood uric
acid 4.8 mg/dl and serum creatinine 2.6 mg/dl.

Repeat blood examination was ordered. The clinician
suspected an underlying cardiac condition and a
troponin T test was ordered. Liver and renal function
tests were also done in suspicion of renal failure.

In view of the presence of the vague abdominal mass,
the patient was referred for abdominal ultrasono-
graphy (USG) pending the blood investigations.
Abdominal USG revealed the presence of a collection
in the midline abdomen and also fluid collection in
bilateral paracolic gutters.

Following this, results of the blood investigations
came back and were are as follows: hemoglobin:
7.6 g/dl; total cell count 14.5k/mL with 60%
neutrophils, platelet count 150k/mL; blood uric acid
5.3 mg/dl and serum creatinine was 1.5 mg/dl. Trop T
was negative. Both renal and liver function tests were
within normal limits.

The clinician observed that there was a significant drop
in the hemoglobin count compared to the previous
count. Meanwhile, the patient's condition deteriorated
with a fall in pulse and a BP of 110/80 mm Hg. The
clinician came to the conclusion thatwas a loss of blood
somewhere in the abdomen which was leading to the
patient's drop in hemoglobin, as well as her general
physical state. The patient was put on ionotrops and
her BP was maintained at 120/80 mm Hg.

Clinical diagnosis of a vague abdominal mass with
possible intra-abdominal bleeding was made and then
the patient was sent for MRI for further evaluation
and to look for the bleeding abdominal mass. CTof the
abdomen was not in the line of investigation as the
clinician was not considering a ruptured abdominal
aortic aneurysm a cause of the symptoms.

On MRI, to complete surprise, an enlarged and
tortuous abdominal aortic and aneurysm that was
bleeding through a rupture was found. Abdominal
aortic aneurysm was not picked up on USG let alone a
ruptured abdominal aortic aneurysm.

There was proximal extension of the aneurysm into
the thoracic aorta. The aneurysm was fusiform type
with a distal extension into both the iliac arteries. The
right iliac artery was also showing another saccular
dilatation (Figure 1). The true lumen was significantly
compressed in both the iliac arteries. In addition, there
was a focal defect seen in the right iliac artery

aneurysm signifying rupture (Figure 2). A large
hyperacute hematoma was seen in the retroperito-
neum. There was extension of this hematoma into
bilateral paracolic gutters and also into the pelvis.

A radiological diagnosis of ruptured abdominal aorta
aneurysm was made and the patient was rapidly
returned to emergency for further management.

Following MRI, all the findings made sense. Hemo-
globin was reduced due to blood loss and only vague
complaints were given as the patient was in shock.
Meanwhile, the patient's condition deteriorated
further with a significant drop in pulse and blood
pressure. One pint of blood was transfused in order
to compensate for the lost blood in the ruptured
aneurysm. The vascular surgeon was called in with a
view to open repair of the ruptured aneurysm. The
patient was then transferred to the operating theatre
for emergency surgery, upon this, the patient died.
An attempt to revive the patient was made, however,
was unsuccessful.

DISCUSSION
Abdominal aortic aneurysms (AAA) by definition are
more than 3 cm in diameter. AAA was thought to be
an advancement of atherosclerosis, but now is

Figure 1. T2W axial image showing hyperintense (arrows)
retroperitoneal hematoma. Saccular aneurysm is also seen
in the right iliac artery with a focal defect in the intima
(thick arrow) signifying site of rupture.
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described as focal representation of a systemic
vascular disease. It was also thought to be a
complication of atherosclerosis, and rupture was
thought to be a simple mechanical process where the
wall of the aneurysm gives way due to increased
hemodynamic stress.(3) Pathophysiology of AAA is
now presumed to be secondary to inflammation and
excessive extracellular matrix breakdown leading to
aortic expansion and formation of aneurysm.

Formation of AAA is attributed to the presence of
excessive elastolysis which degrades the wall of the
aorta. The degraded wall is then acted upon by
inflammatory cytokins and proteases which lead
to further expansion resulting in focal rupture.(4)

Predisposing factors for abdominal aortic aneurysm
are males, positive family history, concurrent coronary
artery disease, peripheral vascular disease and
smoking. The majority of abdominal aortic aneurysms
are seen to arise below the origin of renal arteries
and may or may not extend into the iliac arteries.(5)

The predisposing factor for rupture is a large
cross-sectional diameter of the aneurysm. Aneurysms
which are more than 7 cm in diameter have a 32.5%
increased chance of rupture.(6) Other high risk factors
for rupture are, expansion rate .0.6 cm/year,

females, history of smoking and COPD, poorly
controlled hypertension, family history of AAA
and high wall stress (.45N/cm2).(7) Common sites
of rupture include intraperitoneal rupture and
retroperitoneal rupture. Rare sites include aorta
caval fistula and aortoduodenal fistula.(2)

Classic clinical presentation of these patients is with a
triad of symptoms namely, abdomen pain or backache,
hypotension and a pulsatile abdominal mass. However,
this presentation is seen only in 25–50% of patients.
The remainder may present with vague abdominal pain
or shock.(5) Rare presentations of ruptured AAA
include inguinal hernia,(8) buttock pain,(9)

appendicitis(10) and testicular pain.(11) Almost half of
all ruptured AAA are likely to be misdiagnosed. The
most common misdiagnosis includes renal colic,
diverticulitis and gastrointestinal hemorrhage. The
most common initial physical findings in misdiagnosed
patients includes abdominal pain, shock and back pain.
Our patient was also initially misdiagnosed with
gastrointestinal bleeding as she presented with
abdominal pain.

Imaging diagnosis relys on the demonstration of
dilatation of the abdominal aorta and leakage of blood
from the rupture. CTabdomen is the imaging modality
of choice for a suspected ruptured abdominal aortic
aneurysm. CTabdomen was not done in our patient
because the initial clinical diagnosis was that of a
bleeding abdominal mass. Nevertheless, CT findings of
ruptured aortic aneurysms include focal discontinuity
in the intimal calcification with or without extra-
vasation of contrast from the lumen. Retroperitoneal
hematoma appears as focal area of hyperdensity in
the retroperitoneal space surrounding the aorta.
Intraperitoneal hematoma appears as hyperdense fluid
collection in the respective peritoneal compartment.

CT is also useful in the follow-up of known cases of
abdominal aortic aneurysms where signs of impending
rupture can be looked for. CT can also be used for
pre-operative assessment for endovascular aneurysm
repair (EVAR).(11) USG abdomen is the first and
foremost imaging modality feasible in an emergency
setting. USG can show the presence of hyperechoic
collection in the retroperitoneal space and also in the
intraperitoneal spaces. USG also shows the proximal
and distal extent of the aneurysm which helps in
planning of further imaging.(12)

MRI is not the imaging modality in acute settings as it
is primarily time consuming and may waste valuable
time required for emergency surgery. MRI findings

Figure 2. T2W coronal image showing dilated tortuous
abdominal aortic aneurysm (arrowheads) with a focal
saccular aneurysm in the right iliac artery (arrows) and
intraperitoneal extension of the hematoma (thick arrows)
into the paracolic gutters and into the pelvis.
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of ruptured AAA include loss of continuity of full
thickness of enlarged tortuous aorta at the site of
rupture. Secondary signs of rupture include presence
of intraperitoneal and retroperitoneal hematoma.
Other findings include loss of continuity of intimal
calcification appreciated on GRE images.(13) The
retroperitoneal hematoma is seen as a collection
surrounding the retroperitoneal organs. In a hyper-
acute stage, the collection appears hypointense on
T1, and hyperintense on T2 with shortening on
GRE images. The intraperitoneal hematoma can be
differentiated from retroperitoneal hematoma by
the extension of the collection into the supra and
infra mesocolic spaces and extension into the
paracolic gutters.(14)

Perioperative mortality is increased in patients with
increased age (.80 yrs), in females, poor physical
activity and also presence of comorbidities such as
cardiac disease, poor renal and liver functions.(15)

Mortality rate was not found to be significantly
different in misdiagnosed patients as compared to
correctly diagnosed patients.(16) Our patient was
70 years old which put her in a moderate risk
category and although her serum creatinine level
was normal at the time of rupture, an old report
suggesting high creatinine level would probably
suggest that she had abnormal renal function. Others
factors such as poor physical activity, large amounts
of blood loss and loss of time in correcting the
misdiagnosis and use of MRI and lastly being female
might have contributed to her fatality.

According to The Society for Vascular Surgery
Practice Guidelines for surveillance of AAA, it is
recommended that men greater than 65 years should
undergo one-time ultrasound screening. Screening
should start as early as 55 years for all men with
family history of AAA. One-time USG screening is also
recommended for women greater than 65 years and
with a family history of AAA or who have smoked.
Screening of AAA is not recommended for patients
65 years and over if aortic diameter is less than
2.6 cm. Surveillance imaging is recommended for
patients with an aortic diameter from 3.5 to 4.4 cm at
12 month intervals. Six monthly surveillance imaging

is recommended for patients with an aortic diameter
of 4.5 to 5.5 cm. Three yearly follow-up imaging is
recommended for those patients with AAA of 3.0 to
3.4 cm and five yearly follow-up is recommended for
patients with AAA of 2.6 to 2.9 cm.(17)

Current surgical practice insists all patients with AAA
.5.5 cm to have surgery if they are surgically fit and
to follow-up with 6 monthly USG for all patients with
AAA,5.5 cm. The small aneurysms are then referred
back to surgery if expansion rate exceeds.1 cm/year
or the diameter exceeds .5.5 cm.(18)

Management of ruptured abdominal aortic aneurysms
can be done either by open surgery or endovascular
aneurysm repair. EVAR is increasingly preferred over
open repair due to the lack of operative risk. However,
EVAR is advocated for patients with impending
rupture and who are hemodynamically stable. Open
surgery is the treatment of choice in patients with
ruptured aneurysms who are hemodynamically
unstable and in the emergency setting.(19) Multiple
randomized control trials were conducted across the
globe pitching EVAR vs. open repair.(20,21,22) Most of
the trials have come to a consistent conclusion that
perioperative mortality and morbidity is significantly
lower in EVAR as compared to open repair. However,
rates of graft related complications and reintervention
rates are higher in EVAR. Long term survival rates are
similar in both groups. It is emphasized that careful
selection of devices and patients are essential for a
good long term outcome for EVAR.(23)

CONCLUSION
Ruptured abdominal aortic aneurysms are a surgical
emergency with very high mortality rates. Clinicians
should be aware of unusual presentations that are
associated with this condition. Early diagnosis and
prompt treatment can be life saving for the patient.
CT is the imaging modality of choice in suspected
cases of ruptured abdominal aortic aneurysms. EVAR
is the preferred treatment in hemodynamically stable
patients with impending rupture. Open surgery is the
treatment of choice in acute settings.
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