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Severe Intraperitoneal Hemorrhage from Pseudoaneurysm after a Large-volume
Paracentesis, Successfully Treated with Microcoil Embolization

Soo Hyung Ryu and Dong Il Kwon*

Division of Gastroenterology, Department of Internal Medicine, Seoul Paik Hospital, Inje University College of Medicine, Department of
Radiology and Research Institute of Radiology, Asan Medical Center, University of Ulsan College of Medicine®, Seoul, Korea

Large-volume paracentesis-induced intraperitoneal hemorrhage due to pseudoaneurysm formation is rarely reported. Here, we pres-
ent a 56-year-old man with alcoholic liver cirrhosis admitted for massive ascites. Large-volume paracentesis was performed. Three
days later, he became pale and complained of dyspnea and abdominal distention with hypotension. Percutaneous iliac angiography
revealed contrast media leakage from a branch of the left circumflex iliac artery with pseudoaneurysm. He was successfully treated
with microcoil embolization. Several days later, ascitic fluid increased and large-volume paracentesis was performed again. Two days
later, his hemoglobin level suddenly decreased. An abdominal computed tomography scan showed new active bleeding at the left
lower lateral peritoneal cavity, just anterior to the metalic coils. Percutaneous iliac angiography revealed contrast media extravasation
from a branch of the left inferior epigastric artery with formation of collateral vessel. Percutaneous embolization was successfully
performed again. After coil embolization, there were no further bleeding episodes. (Korean J Gastroenterol 2018;71:162-167)
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INTRODUCTION paracentesis, has rarely been reported to date.® Here, we

present highly unusual case with consecutive occurrence of

Ascites is a common complication of liver cirrhosis with intraperitoneal hemorrhage from pseudoaneurysms of cir-

portal hypertension. It has been known that a large-volume cumflex iliac and inferior epigastric arteries after a large-vol-

paracentesis is an effective and safe procedure for managing ume paracentesis in a patient with alcoholic liver cirrhosis,
massive and refractory ascites.” The reported incidence of which was successfully managed with coil embolization.

hemorrhagic complication of paracentesis is about 1%, and
severe hemorrhagic complication requiring transfusion is CASE REPORT
much less common."? Furthermore, intraperitoneal hemor-

rhage from pseudoaneurysm, occurring after a large-volume A 56-year-old man with alcoholic liver cirrhosis was admitted
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Fig. 1. The findings of abdominal CT and percutaneous iliac angiography. (A, B) CT shows active bleeding (arrow) on the left lower lateral
peritoneum. (C, D) Percutaneous iliac angiography shows leakage of contrast media (arrow) from the branch of left superficial circumflex
iliac artery. (E, F) After embolization with microcoils (arrow), no evidence of bleeding is seen the left iliac angiogram. CT, computed
tomography.
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Fig. 2. The findings of abdominal CT and percutaneous iliac angiography. (A, B) CT shows a new active bleeding focus (arrow) on the left lower
lateral peritoneal cavity anterior to metalic coils. (C) Extravasation of contrast media (arrow) from the branch of left inferior epigastric artery

was shown. (D) Microcoil embolization (arrow) was performed.

for abdominal distention and dyspnea due to massive ascites.
On presentation, laboratory data were remarkable: hemoglobin,
8.7 g/dL (normal range: 13.0-17.0 g/dL); hematocrit, 26% (39-52%);
white blood cell count, 11,42O/mm3 (4,000-10,000/m m3); pla-
telet, 101,000/mm?® (150,000-400,000/mm?); serum ala-
nine transaminase, 31 1U/L (0-41 IU/L); serum total protein,
6.2 mg/dL (6.7-8.3 mg/dL); serum albumin, 2.3 mg/dL
(3.8-5.3 mg/dL); total bilirubin, 8.2 mg/dL (0.2-1.0 mg/dL);
prothrombin time international normalized ratio, 2.26; blood
urea nitrogen, 17.0 mg/dL (7-22 mg/dL); and serum crea-
tinine, 0.9 mg/dL (0.5-1.3 mg/dL). A large-volume, ultra-
sound-guided paracentesis (4 L) was performed in the left
lower quadrant of the abdomen using a 16-gauge needle. He
tolerated the procedure well; his vital signs were stable.

Three days after the procedure, the patient became pale
with sudden onset of dyspnea and abdominal distention. His
blood pressure was 60/40 mmHg, with a pulse rate of 140
beats per minute and a respiration rate of 22 beats per minute.
The level of blood hemoglobin had fallen from 7.6 mg/dL to
3.0 mg/dL in a single day. The possibility of gastrointestinal
bleeding was excluded due to negative findings of a nasogas-
tric lavage and digital rectal examination. Subsequent diag-
nostic paracentesis showed grossly bloody ascitic fluid with
13% hematocrit and a red blood cell count of 1,260/mm3.
Computed tomography (CT) scan of the abdomen and pelvis
revealed acute bleeding in the left peritoneum and a large
amount of hemoperitoneum (Fig. 1A, B). Percutaneous iliac
angiography was performed immediately, revealing a leak-
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age in a branch of the left circumflex iliac artery with pseudoa-
neurysm (Fig. 1C, D). Percutaneous embolization was suc-
cessfully performed with 10 microcoils (Fig. 1E, F). After coil
embolization, there was no evidence of bleeding, and the lev-
el of hemoglobin increased to 9.6 mg/dL after a transfusion
of 12 units of packed red blood cells. Vital sighs remained sta-
ble without further blood transfusion. Sixteen days after the
first paracentesis, more than 3 L of ascitic fluid was removed
again due to abdominal distension, and there was no evi-
dence of newly developed bleeding. Two days later, there
were no changes in vital signs, but the hemoglobin level de-
creased to 4.9 mg/dL. CT scan of the abdomen and pelvis re-
vealed a new active bleeding at the left lower lateral peri-
toneal cavity, just anterior to metalic coils, and an increased
amount of ascites (Fig. 2A, B). Percutaneous iliac angiog-
raphy revealed a leak from a branch of the left inferior epi-
gastric artery with formation of collateral vessel originating
from the previous bleeding site (Fig. 2C). Percutaneous em-
bolization was successfully performed using 6 microcoils
(Fig. 2D). After coil embolization, there was no evidence of
bleeding. Thereafter, the serum creatinine level increased
and urine volume decreased continuously, suggesting clin-
ical and laboratory features of hepatorenal syndrome. Ten
days after the most recent procedure, he died of acute intra-
cerebral and intraventricular hemorrhage.

DISCUSSION

Pseudoaneurysm is a well-recognized complication after
surgery, arterial puncture, and trauma.*® However, pseudoa-
neurysm formation and life-threatening bleeding, following
abdominal paracentesis, is rare. Lam et al. reported, for the
firsttime, 2 cases of inferior epigastric artery pseudoaneur-
ysms following therapeutic paracentesis in ascitic patients.3
In their experience, these two patients were treated by percu-
taneous embolization accomplished by placing multiple
Gianturco coils in the inflow and outflow arteries. In the pres-
ent case, we experienced pseudoaneurysms of both the in-
ferior epigastric artery and circumflex iliac artery following a
large-volume paracentesis resulted in severe intraabdominal
hemorrhage and hypovolemic shock. To the best of our
knowledge, consecutive occurrence of pseudoaneurysms of
the circumflex iliac as well as the inferior epigastric arteries
after paracentesis has never been reported. Percutaneous

iliac angiography with microcoils immediately induced suc-
cessful hemostasis. Although the patient died 10 days after
the recent procedure, the cause of death was intracerebral
and intraventricular hemorrhage, and not a recurrence of
bleeding from pseudoaneurysms in the abdomen.

In case of hemorrhagic complications after abdominal par-
acentesis, symptoms and signs may include abdominal wall
hematoma, abdominal distension and pain, tenderness, pal-
pable nonpulsatile mass, dyspnea, and even hypovolemic
shock.

Various factors may contribute to bleeding during or after
paracentesis. When paracentesis is performed by an inex-
perienced operator, these complications may be more
frequent.6 However, Pache and Bilodeau reported that bleed-
ing may not related to the experience of the operator.7 Direct
puncture of the superficial abdominal wall vein, collateral
vein, or mesenteric varices may also bring abdominal wall
hematoma or intraperitoneal hemorrhage.s'10 In cases of
hemorrhage from mesenteric varices, sudden reduction in
intraperitoneal pressure after a large-volume paracentesis
increases the pressure gradient across the wall of mesen-
teric varices, resulting in a rupture and bleeding. In the pres-
ent case, a direct needle injury to the intraabdominal vessels
during paracentesis may have contributed to the develop-
ment of pesudoaneurysms, which provoked severe intra-
abdominal hemorrhage due to the pressure gradient across
the wall of pseudoaneurysm after paracentesis.

Prolonged prothrombin time or thrombocytopenia may in-
crease bleeding tendency. Recently, Lin et al. reported that
severe hemorrhagic complication may occur more frequently
in patients with liver disease than previously thought, and a
low fibrinogen level is an independent predictor of bleeding
events in patients with poor liver function.™ However, on re-
viewing the previous literatures and recent practice guide-
lines, mild coagulopathy does not seem to be a contra-

2,7,10-1. P
013 Paracentesis is not rec-

indication for paracentesis.
ommended in cases when there is clinically evident fi-
brinolysis, disseminated intravascular coagulation, and seri-
ous coagulopathy.l'2 The optimal levels of prothrombin time
and platelet count for safe paracentesis are still controversial
and routine prophylactic transfusion of fresh plasma or plate-

2,7,12,1.
3 Severe

let before paracentesis is not recommended.
liver failure with a high score of model for end stage liver dis-

ease or high Child-Pugh score and pre-existing renal dysfunction
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are often associated with these hemorrhagic complications.7

For detection of pseudoaneurysm, a high-resolution du-
plex color doppler sonography is recommended because it is
noninvasive, allows for the evaluation of turbulent flow within
the pseudoaneurysm dynamically, and does not necessitate
an administration of contrast media.>® Moreover, enhanced
CT scan and percutaneous angiography help identify local-
ization, size, and extent of pseudoaneurysm. However, much
attention should be paid to renal azotemia in patients with de-
creased renal function.*** A retrospective review recom-
mends that contrast medium-enhanced CT scan can be used
to make a diagnosis and percutaneous embolization can be an
effective treatment to control hemorrhage.14 Percutaneous
embolization has advantages, including minimal invasive-
ness and not needing contrast media; hence, it might be a
preferred modality in patients with underlying renal dysfunc-
tion and poor surgical condition.”

In our case, we identified the approximate site of intra-
peritoneal bleeding using an enhanced CT scan. We could
successfully treat it using percutaneous angiography.

The management of pseudoaneurysm include surgery for
cases with larger pseudoaneurysms and embolization for

cases with smaller lesions.>**®

For the first time, Lam et al.
reported that therapeutic paracentesis caused large pseu-
doaneurysm of the inferior epigastric artery, which was treat-
ed by a percutaneous coil embolization.? Ferrer et al. pro-
posed that a surgical method might be appropriate for larger
lesions and embolization for smaller lesions.* However, to
date, there is no definite indication on which mode of treat-
ment should be considered for pseudoaneurysm.

To avoid these hemorrhagic complications, including pseu-
doaneurysm, the following considerations should be noted.
The procedure should be performed by an experienced oper-
ator or at least under proper supervision. The lower quadrant
or avascular midline below the umbilicus should be preferred.
Surgical scar should be avoided because the bowel is likely to
adhere to the peritoneal wall beneath scar. Rectus muscle in
which superficial and inferior epigastric vessels run and visi-
ble collateral veins on the abdomen should be avoided. On
puncture, a small caliber needle should be preferred.i’16
Ultrasonography-guided paracentesis is safer than blind
puncture, especially in patients with tense ascites. Because
inferior epigastric artery is displaced more laterally, due to
distention and stretching of the abdominal wall, it is more li-

able to injury during paracentesis.’”*®

In conclusion, pseudoaneurysm following therapeutic par-
acentesis is a rare complication; nonetheless, it can be fatal
as it leads to massive bleeding. Here, we presented an un-
usual case of intraperitoneal hemorrhage from concurrent
pseudoaneurysms of both the circumflex iliac and inferior ep-
igastric arteries after a large-volume paracentesis in a pa-
tient with alcoholic liver cirrhosis, which was successfully
managed using coil embolization.
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