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Another complication of cirrhosis

53-YEAR-OLD Native American woman

with a history of liver cirrhosis second-
ary to alcohol abuse presents to the emergency
department after 2 days of diffuse abdominal
pain and weakness. The pain was sudden in
onset and has progressed relentlessly over the
last day, reaching 9 on a scale of 10 in sever-
ity. Family members say that her oral intake
has been decreased for the last 2 days, but she
has had no fever, vomiting, change in bowel
habit, blood in stool, or black stool. She has
never undergone surgery, and has had one un-
complicated pregnancy.

Physical examination
Vital signs:
e Blood pressure 82/57 mm Hg
Heart rate 96 beats per minute
Temperature 37.3°C (99.1°F)
Respiratory rate 16 per minute
Oxygen saturation 92% while receiving
oxygen at 2 L/minute.
The patient is somnolent and has scleral
icterus. Her cardiopulmonary examination
is normal. Her abdomen is tense, distended,
and diffusely tender. She has bilateral +2 pit-
ting edema in her lower extremities. She is
oriented to person only and is noted to have
asterixis. Her baseline Model for End-stage
Liver Disease score is 18 points on a scale of 6
(less ill) to 40 (gravely ill).
Laboratory studies:
¢ Hemoglobin 9.8 g/dL (reference range
11.5-15.5)
Platelet count 100 x 10°/L (150-400)
White blood cell count 9.9 x 10°/L (3.7—
11.0)
Serum creatinine 1.06 mg/dL (0.58-0.96)
Bilirubin 6.3 mg/dL (0.2-1.3)
International normalized ratio of the pro-

thrombin time 2.15 (0.8-1.2)
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e Blood urea nitrogen 13 mg/dL (7-21)

e Serum albumin 2.7 g/dL (3.9-4.9).
Intravenous fluid resuscitation is initiated

but the patient remains hypotensive, and on

repeat laboratory testing 4 hours later her he-

moglobin level has dropped to 7.3 mg/dL.

I DIFFERENTIAL DIAGNOSIS

Which of the following are likely causes of
this patient’s presentation?

[ Splenic arterial aneurysm rupture
[] Spontaneous bacterial peritonitis
[ Variceal hemorrhage

(] Portal vein thrombosis

(] Abdominal aortic aneurysm rupture

Ruptured splenic artery aneurysm
Splenic artery aneurysms are the third most
common intra-abdominal aneurysm, after
those of the abdominal aorta and iliac artery.!
They are often asymptomatic and are being
detected more frequently because of increased
use of computed tomography (CT).? Symp-
tomatic splenic artery aneurysms may present
with abdominal pain and have the potential
to rupture, which can be life-threatening.>*
This patient may have a ruptured splenic
artery aneurysm, given her hemodynamic

shock.

Spontaneous bacterial peritonitis

Ten percent to 20% of hospitalized patients
with cirrhosis and ascites develop spontane-
ous bacterial peritonitis. Patients may present
with ascites and abdominal pain, tenderness
to palpation, fever, encephalopathy, or wors-
ening liver and renal function.

Diagnostic paracentesis is paramount to
delineate the cause of ascites; one should
calculate the serum-ascites albumin gradient
and obtain a cell count and culture of the as-
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FIGURE 1. Computed tomography of the abdomen demon-
strates splenic aneurysm (large arrow) with active extrava-
sation of contrast (small arrow).

10%-20% of
hospitalized
patients

with cirrhosis
and ascites
develop
spontaneous
bacterial
peritonitis
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citic fluid. The diagnosis of spontaneous bac-
terial peritonitis can be made if the ascitic
fluid polymorphonuclear cell count is 0.25 x
10°/L or higher, even if the ascitic fluid culture
is negative.”® Simultaneous blood cultures
should also be collected, as 50% of cases are
associated with bacteremia.

The in-hospital mortality rate of an epi-
sode of spontaneous bacterial peritonitis
has been reduced to 10% to 20% thanks to
prompt diagnosis and empiric treatment with
third-generation cephalosporins.”

Five percent of cases of infected ascites
fluid are due to secondary bacterial peritonitis
from a perforated viscus or a loculated abscess,
which cannot be differentiated clinically from
spontaneous bacterial peritonitis but can be
diagnosed with CT.8

This patient may be presenting with septic
shock secondary to either of these causes.

Variceal hemorrhage

Half of patients with cirrhosis have gastro-
esophageal varices due to portal hyperten-
sion. Endoscopic surveillance is warranted,
as the risk of hemorrhage is 12% to 15% per
year, and the mortality rate approaches 15%
to 20% with each episode. Prompt resusci-
tation, diagnosis, and control of bleeding is
paramount.
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Esophagogastroduodenoscopy is used for
both diagnosis and intervention. Short-term
prophylactic use of antibiotics improves sur-
vival by preventing infections in the event
bleeding recurs.”!!

Our patient may be presenting with he-
modynamic shock from bleeding esophageal
varices.

Portal vein thrombosis

Portal vein thrombosis is a common complica-
tion of cirrhosis, occurring in 5% to 28% of
patients. The risk increases with the severity
of liver disease and in association with hepa-
tocellular carcinoma.!? Forty-three percent of
cases are discovered incidentally in asymp-
tomatic patients during ultrasonography, 39%
present with upper gastrointestinal bleeding,
and 18% present with abdominal pain.">!*

Portal vein thrombosis is the complete
or partial obstruction of blood flow due to
a thrombus in the lumen of the portal vein.
Contrast ultrasonography and CT can be used
to establish the diagnosis."”

Anticoagulation is recommended in cases
of complete thrombosis in candidates for liv-
ing-donor liver transplant and for those at risk
of mesenteric ischemia because of the throm-
bus extending into the mesenteric veins. In
symptomatic patients, the decision to initiate
anticoagulation should be made on a case-
by-case basis after appropriate screening and
management of varices.!*!

Our patient’s thrombocytopenia reflects
the severity of portal hypertension and in-
creases her risk of portal vein thrombosis, but
this is unlikely to be the sole cause of the he-
modynamic compromise in this patient.

Ruptured abdominal aortic aneurysm
Rupture of an abdominal aortic aneurysm is
a medical emergency, with a mortality rate
approaching 90%. Risk factors for abdominal
aortic aneurysms are smoking, male sex, age
over 65, history of cardiovascular disease, hy-
pertension, and a family history of abdominal
aortic aneurysm, especially if a first-degree
relative is affected.!” Endovascular repair is as-
sociated with lower rates of death and compli-
cations compared with open repair.?°

The patient does not have any of those risk
factors, making this diagnosis less likely.
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I CASE CONTINUED:
RUPTURED SPLENIC ARTERY ANEURYSM

Emergency CT of the abdomen and pelvis
with contrast enhancement shows a large left
intraperitoneal hematoma with active extrav-
asation from a ruptured splenic artery aneu-
rysm (Figure 1). The patient receives packed
red blood cells and fresh-frozen plasma before
being transferred to our hospital.

Which of the following is false regarding
splenic artery aneurysms?

[] They are the most common type of
splanchnic arterial aneurysm

[] True aneurysms are more common than
pseudoaneurysms

[ ] Asymptomatic aneurysms are discovered
incidentally during assessment for other
radiographic indications

[] Splenic artery aneurysm in portal
hypertension is the result of athero-
sclerotic changes to the vascular

intima
Splenic artery aneurysm in portal hyperten-
sion is not the result of atherosclerotic change
to the vascular intima.

Splenic artery aneurysms are the most
common type of splanchnic artery aneurysm.!
True aneurysms involve all 3 layers of the ar-
terial wall, ie, intima, media, and adventitia.
Cirrhosis and portal hypertension are associ-
ated with true aneurysm formation. The pro-
posed mechanism of aneurysm formation is
increased splenic blood flow in response to
portal congestion with resultant hemodynam-
ic stress that disrupts arterial wall structure,
leading to aneurysmal dilation.?!

In earlier reports, the incidence of true
splenic artery aneurysm in portal hypertension
varied from 2.9% to 50%, the latter represent-
ing autopsy findings of small aneurysms that
were found in the splenic hilum of patients
with cirrhosis.?>> The incidence of clinically
significant aneurysms in cirrhosis is unknown
but incidental asymptomatic aneurysm is be-
ing detected more frequently on imaging stud-
ies pursued for screening purposes.*®

The risk of rupture is low, only 2% to 10%
in older studies and likely even lower now due
to increased incidental detection in asymp-
tomatic patients.”” However, emergent man-
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agement of rupture at a tertiary care facility is
paramount, as the mortality rate of ruptured
splenic artery aneurysm is 29% to 36%.!26:28

Splenic artery pseudoaneurysm is rarer and
has a different pathophysiologic process than
true aneurysm. It usually arises in the setting
of trauma, pancreatitis, or postsurgery.?>*
Pseudoaneurysm is more likely to rupture, ow-
ing to compromise in the vascular wall integ-
rity. #2128 As a result, treatment is indicated for
every pseudoaneurysm regardless of size.

B RISK FACTORS FOR SPLENIC ARTERY
ANEURYSM

Which of the following is true regarding our
patient’s risk of splenic artery aneurysm?

[ Liver cirrhosis and portal hypertension are
her greatest risk factors for it

[] Female sex and prior pregnancy are her
greatest risk factors for it

[] Being Native American makes it more
likely that the patient has splenic artery
aneurysm secondary to collagen vascular
disease

L] Her risk of rupture would diminish

after receiving a liver transplant
Liver cirrthosis and portal hypertension are
her greatest risk factors for splenic artery an-
eurysm.

Risk factors for true aneurysm include
hypertension, atherosclerosis, portal hyper-
tension with or without liver cirrhosis, liver
transplant, third trimester of pregnancy, and
multiparity.!*262831 Splenic artery aneurysm
is usually diagnosed in the sixth decade. It
may be 4 times as common in women, given a
hormonal influence.” Cirrhosis is also associ-
ated with massive splenic artery aneurysm (>
5 cm). Although rare, massive splenic artery
aneurysm is more frequent in men (the male-
to-female ratio is 1.78:1) and has a heightened
risk of rupture.?® The incidence of rupture in-
creases to around 3% to 4% after liver trans-
plant.*> Rare causes of true aneurysm include
fibrodysplasia, collagen vascular disease (eg,
Loeys-Dietz and type IV Ehler-Danlos syn-
dromes), vasculitis (eg, polyarteritis nodosa
due to amphetamine abuse), and mycotic an-
eurysms. 2252829

This patient’s age, sex, and history of cir-
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FIGURE 2. Angiography before treatment demonstrates
splenic aneurysm (large arrow) with extravasation (small

arrow).

Although
splenic artery
aneurysm
rupture is rare,
it has a high
mortality rate
and warrants
a high index
of suspicion
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rthosis puts her at increased risk of splenic ar-
tery aneurysm. The risk of rupture is highest
in the peripartum period and in patients with
cirrhosis who become pregnant. Although be-
ing Native American portends an increased
risk for collagen vascular disease, the latter is
unlikely to be a contributing factor.

B TREATMENT
OF SPLENIC ARTERY ANEURYSM

Which of the following is false regarding
treatment of splenic artery aneurysms?

[] Aneurysms larger than 2 cm and those
that are expanding require repair

[] Treatment should be offered if the patient
has symptoms attributable to the
aneurysm

[] Asymptomatic aneurysms in pregnant
women can be followed with watchful
waiting

(] Minimally invasive therapies such as
percutaneous embolization may be a good
option in poor operative candidates

Asymptomatic aneurysms in pregnant women

should not be followed with watchful wait-

ing—they should be repaired, as rupture car-

ries a maternal mortality rate of 75% and a

fetal mortality rate of 95%.%*
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Complications of splenic artery aneurysm
depend on the type of aneurysm and its pre-
disposing factors. Indications for treatment of
true aneurysms include:

e Symptoms attributable to the aneurysm
(hence, the second answer choice above is
true)

e Diameter 2 cm or greater or enlarging di-
ameter (hence, the first answer choice is
true)

e Women of childbearing age in anticipa-
tion of pregnancy

e Need for surgical intervention such as por-
tocaval shunt and liver transplant.
Conservative management is associated

with a late mortality risk of 4.9%.? Interven-

tional options include percutaneous emboliza-
tion or stenting; or laparotomy with splenic
artery ligation or excision with or without

splenectomy.! 83537
Endovascular and open surgical repair

have both been used to treat splenic artery

aneurysms. The method used depends on the
patient’s surgical history and aneurysm anat-
omy such as splenic artery tortuosity hinder-
ing passage of a catheter. Open surgery is as-
sociated with longer intraoperative time and

length of hospital stay and higher rates of 30-

day mortality and perioperative morbidity.”**

With endovascular repair, the complication

of persistent or recurrent flow occurs in 3% to

5% of cases by 30 days; hence, postprocedural

surveillance is recommended.** Endovascu-

lar repair has a higher reintervention rate but
may still be more cost-effective than open sut-
gical repair.

Because patients with cirrhosis have a
higher risk of surgical complications,* elec-
tive endovascular treatment may be an option
for patients with aneurysms at high risk of rup-
turing. Endovascular treatment of visceral an-
eurysms is associated with complications such
as postembolization syndrome (fever, abdomi-
nal pain, pleural effusion, and pancreatitis),
access site hematoma, splenic infarction, and
persistent abdominal pain.*

Patients with cirrhosis as the cause of splen-
ic artery aneurysm tend to need longer hospi-
talization after endovascular treatment, but
there is insufficient evidence to suggest that
they are at higher risk of other complications.’

SEPTEMBER 2017

Downloaded from www.ccjm.org on July 20, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

AYOUBIEH AND ALKHALILI

Il CASE CONTINUED:
SPLENIC ARTERY EMBOLIZATION

The patient undergoes emergency splenic ar-
tery embolization, performed by an interven-
tional radiology team (Figure 2 and Figure
3). Over the next few days, her mental status
improves and her abdominal pain resolves.
Her hemoglobin level remains stable after the
procedure.

She is discharged home on day 5 but comes
back 5 days later with recurrent abdominal
pain. CT of the abdomen and pelvis with con-
trast shows a hematoma and hemoperitoneum
with bleeding originating near the previously
embolized splenic artery aneurysm and splenic
infarction.

The surgical and interventional radiology
teams discuss the risk of repeat intervention
with the patient and her family, who prefer a
nonoperative approach. She is managed sup-
portively in the intensive care unit and is fi-
nally discharged home in stable condition and
is scheduled for outpatient follow-up.

I SUSPECT THIS FATAL CONDITION

The low prevalence of ruptured splenic artery
aneurysm may lead physicians to attribute sep-
tic shock to spontaneous bacterial peritonitis
or hemorrhagic shock from gastroesophageal
varices in patients with cirrhosis, but a high
index of suspicion and early recognition of
this rare disease can lead to timely diagnosis
and treatment of this highly fatal complica-
tion.

Il KEY POINTS

e Splenic artery aneurysm is a common com-
plication of cirrhosis, often diagnosed inci-

FIGURE 3. Angiography after embolization demonstrates
coils in the embolized aneurysm without extravasation.

e Elective embolization should be consid-
ered for asymptomatic splenic artery an-
eurysms larger than 2 cm in diameter,
clinically symptomatic aneurysms, women
of childbearing age, and patients who are
candidates for liver transplant.

e Although splenic artery aneurysm rupture
is rare, it has a high mortality rate and war-
rants a high index of suspicion to institute
prompt specialized intervention.

¢ We recommend that physicians consider
splenic artery aneurysm rupture in their
differential diagnoses in patients with liver
cirrhosis presenting with abdominal pain,
altered mental status, and hemodynamic

Flow persists
or recurs

in 3%-5%

of cases by
30 days after
endovascular
repair

dentally. shock. [ |
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