Received: 11 May 2025 | Accepted: 3 November 2025

DOI: 10.1002/msp2.70025

CASE REPORT

ividiiyisdansv y

YpPUUL il

A case report: Complications of trans arterial
embolization in managing ruptured hemorrhage of
hepatocellular carcinoma
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Abstract

Background: Hepatocellular carcinoma (HCC) rupture and hemorrhage is
one of the critical emergencies in HCC, with a high mortality rate upon
occurrence. The mortality rate after rupture and hemorrhage is nearly 25%,
while the recurrence rate of bleeding is approximately 20%, with a mortality
rate exceeding 50%. Even after bleeding cessation, related complications
pose significant challenges for treatment.

Case Presentation: Here, we report a case of multi-vessel rupture and
hemorrhage in HCC, where initial hemostasis was successfully achieved via
trans arterial embolization (TAE), but another vessel ruptured and bled
again within 48 h. The total blood loss in this case was about 3300 mL,
accompanied by severe complications such as infection, liver function
deterioration, hepatic encephalopathy, and malnutrition. Additionally, we
conducted a literature review on the mechanisms and treatment of HCC
rupture and hemorrhage, aiming to provide insights and lessons for its
diagnosis and management.

Conclusion: (1) After TAE for ruptured hepatocellular carcinoma with
hemorrhage, it is still necessary to be vigilant against the possibility of
secondary hemorrhage. During the TAE procedure, precise embolization
should be achieved as much as possible to reduce liver function damage.
(2) After ruptured hepatocellular carcinoma with hemorrhage, complications
such as abdominal infection, hepatic encephalopathy, malnutrition, and
deterioration of liver function need to be watched out for. Early identification
and active intervention can help patients achieve better prognosis.
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bleeding. The primary treatment options for HCC rup-
ture and hemorrhage include emergency surgery, TAE,

The recurrence rate of hepatocellular carcinoma (HCC)
rupture and hemorrhage is relatively low, around 20%.
Combined with the thorough embolization in the initial
trans arterial embolization (TAE) procedure, this may
subjectively lead to reduced vigilance against recurrent

and conservative medical management. According to
literature, TAE and surgical treatment yield similar
therapeutic outcomes. However, except for tumors
located at the liver periphery, ruptured and bleeding
tumors are often large, and patients typically have poor
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liver function reserve, making most unsuitable for sur-
gery and leading them to opt for TAE instead [1].
Although the probability of secondary bleeding is low,
once it occurs, the risk of death is extremely high.
Moreover, repeated massive hemorrhage can lead to
severe complications [2]. In this case, multiple vessel
ruptures and hemorrhage occurred, and recurrent
bleeding after initial TAE posed significant challenges
for the second TAE procedure. Following massive
hemorrhage, complications such as shock, anemia,
infection, hepatic encephalopathy, and malnutrition
also required intensive management. Fortunately, this
patient responded well to active treatment and
achieved a favorable prognosis. The detailed case is
reported below:

CASE INFORMATION

The patient is a 72-year-old male. In February 2021, he
visited our hospital due to pain in the liver area. An
abdominal computed tomography (CT) scan revealed
multiple space-occupying lesions in the liver, with the
largest measuring approximately 3.7 cm x2.8cm x 2.0
cm. Alpha-fetoprotein (AFP) was 13.73ng/mL, and
hepatitis B serology showed “small three positives
pattern” (HBsAg, anti-HBe, and anti-HBc positive). A
liver biopsy performed on February 11, 2021, indicated
chronic hepatitis B with cirrhosis and well-differentiated
hepatocellular carcinoma (Figure 1a—c).

The patient underwent transcatheter arterial che-
moembolization (TACE) on February 26, 2021. After-
ward, he did not seek further medical attention. On
December 11, 2024, the patient returned to the hospital
due to recurrent liver pain. An enhanced abdominal CT
scan upon admission showed an increase in the
number and size of liver lesions, with the largest
located in the left lobe, measuring approximately
10.3cmx8.6cmx6.9cm (Figure 2a), along with a
small amount of ascites (about 300 mL). The hepatitis
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FIGURE 1

B virus DNA level was 2.134 x 10° IU/mL, and anti-HBV
therapy was planned for 1 week before another TACE
procedure. On December 15, 2024, the patient sud-
denly experienced severe right upper abdominal pain
accompanied by transient loss of consciousness. An
emergency abdominal CT scan indicated ruptured
hepatocellular carcinoma with hemorrhage (Figure 2b).
Hemoglobin dropped from 98g/L at admission to
78 g/L. Immediate femoral vein catheterization was
performed for fluid resuscitation, and hemostatic
agents were administered. Emergency hepatic artery
catheterization was conducted, with angiography of the
hepatic artery, superior mesenteric artery, left gastric
artery, and inferior phrenic artery. Two bleeding foci
were identified in the left and right lobes of the liver
(Figure 2c¢,d), which were embolized using 350-560 pm
gelatin sponge particles. Postembolization angiography
of the proper hepatic artery revealed another new
bleeding focus in the right lobe (Figure 2e), which was
similarly embolized. The procedure was completed
successfully, and the patient returned to the ward in
stable condition, reporting reduced liver pain. On
December 17, 2024, at around 10:00 a.m., the patient's
liver pain worsened, accompanied by an elevated heart
rate (122 bpm) and fever (38.5°C). Laboratory tests
showed a white blood cell count of 16.4 x 10°/L and
hemoglobin of 58 g/L. Abdominal ultrasound indicated
massive hemoperitoneum, suggesting active bleeding.
A peritoneal drainage catheter was placed, releasing a
large amount of dark red blood. A repeat enhanced
abdominal CT scan confirmed possible active bleeding
from the tumor (Figure 2f), and hemoglobin further
dropped to 52 g/L (from 58 g/L 4 h earlier). The patient
was immediately transfused with 3 units (600 mL) of
leukocyte-depleted suspended red blood cells, and
emergency repeat TAE was performed. During the
procedure, contrast agent extravasation was observed
from the right inferior phrenic artery (Figure 2g). The
bleeding was successfully stopped after sequential
embolization with two 2mm x5 mm fibered platinum

iy : "’:\'; 3 50  Peatcan
o ' = = SR AN M Ao -
< ~ ! < '..— { "_\‘\ ’
s PO ot o
R TG &
A - \f"\ .—
200pm SN s . 900um
~ -

(a) Hematoxylin-eosin staining (H&E, 100x); HE staining is the abbreviation of hematoxylin-eosin staining. It can display the

basic morphological structures of cells and tissues and can be used to determine whether cells are benign or malignant. (b) CD34 (rich in small
blood vessels) (CD34 x100); CD34 is not expressed or only weakly expressed in the sinusoidal endothelial cells of the liver. Its diffuse positivity
is a strong evidence supporting the diagnosis of HCC. (c) GPC-3(+)(GPC-3 x 100); GPC-3 is not expressed or has extremely low expression in
normal adult hepatocytes, but it is highly expressed in the vast majority (about 70%—-90%) of HCCs. It is currently one of the well-recognized
immunohistochemical markers with high specificity for the diagnosis of HCC. HCC, hepatocellular carcinoma.
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FIGURE 2 (a) An enhanced abdominal CT scan at admission revealed a large hepatic tumor lesion (indicated by the arrow). The lesion was
close to the liver edge, with rich blood supply to the tumor. There were no signs of perhepatic hematoma or effusion. (b) During the first rupture
of the hepatic tumor lesion, CT showed subcapsular hematoma of the liver (indicated by the arrow). (c) The first DSA angiography showed

bleeding focus 1 in the right lobe of the liver (indicated by the arrow). (d) The first DSA angiography showed bleeding focus 2 in the right lobe of
the liver (indicated by the arrow). (e) The first DSA angiography showed a bleeding focus in the left lobe of the liver (indicated by the arrow).
(f) During the second hepatic rupture and bleeding, the subcapsular hematoma of the liver increased (indicated by the arrow). (g) The second
DSA angiography showed a bleeding focus in the branch of the right phrenic artery (indicated by the arrow). (h) A re-examination 1 month after
TAE treatment showed that the subcapsular hematoma had been absorbed (indicated by the arrow). CT, computed tomography; TAE, trans

arterial embolization.

microcoils (M0013120210) and 560-710 um gelatin
sponge particles. Subsequent angiography of the
proper hepatic artery, left gastric artery, and left phrenic
artery revealed no obvious bleeding foci, and the pro-
cedure was concluded. A total of 3600 mL of dark red
blood (including approximately 300 mL of ascites) was
drained from the patient. The patient suffered from
severe anemia and received another 2U of leukocyte-
depleted suspended red blood cells during the opera-
tion (a total of 5U was transfused before and after the
operation, totaling 1000 mL). From December 17 to 19,
2024, the patient was treated with antibiotics for
cephalosporin-piperacillin sodium infection, compound
glycyrrhizin and reduced glutathione injection to protect
the liver, entecavir dispersible tablets to prevent hep-
atitis B virus, and human albumin infusion to supple-
ment albumin. On December 19, the patient exhibited
incoherent speech, sleep disorder, and loss of calcu-
lation ability. On December 20, the blood ammonia
level was 89 pmol/L (0—72 pmol/L), suggesting hepatic
encephalopathy. The patient was treated with vinegar
enema, arginine injection, ornithine aspartate injection,
and branched-chain amino acid injection. After
several days, the patient's consciousness returned to
normal. After 1 month of TAE treatment, a re-
examination was conducted. No bleeding was
observed in the liver, and the subcapsular hematoma
under the original capsule had absorbed; iodized oil
deposition was visible in some parts of the tumor,

accompanied by necrosis of some tumor lesions
(Figure 2h).

DISCUSSION

Hepatic rupture and hemorrhage represent a severe
complication of HCC, characterized by acute onset,
critical condition, and high mortality risk. Clinically, the
incidence of tumor rupture and bleeding ranges from
12% to 14%, though its underlying mechanisms remain
incompletely understood. The generally accepted view
is that larger tumors, or those closer to the liver edge or
protruding from the liver, are more prone to rupture.
This may be attributed to either tearing of the surface
fibrous membrane due to tumor expansion or rupture of
parasitic tumor vessels causing hemorrhage [3].
Hermann et al. observed that in some patients, the
rupture did not occur in the tumor itself, but rather in the
normal liver tissue covering the tumor due to pressure
from tumor growth [4]. Meanwhile, Chearanai et al.
proposed that in certain patients, bleeding might origi-
nate from the rupture of internal vessels, leading to a
sudden increase in tumor surface pressure and sub-
sequent rupture [5]. Under physiological conditions,
blood vessels exhibit high tensile strength and
rupture resistance. What etiological mechanisms un-
derlie pathological elevations in vascular fragility?
Dedicated scientific inquiries have been undertaken to
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characterize this phenomenon. The study by Pu [6].
found that in patients with ruptured hepatocellular car-
cinoma, increased collagenase production around
tumor blood vessels enhances the degradation of type
IV collagen. This vascular dysfunction renders the
vessels rigid and fragile. When blood pressure rises or
minor mechanical damage increases vascular load, the
vessels become more prone to rupture. Additionally, in
patients with ruptured HCC, impaired phagocytic
function of macrophages leads to the accumulation of
immune complexes (IC, composed of hepatitis B virus
e antigen [HBeAg], immunoglobulins, and complement
C1q) that deposit on the elastic membranes of small
arterial walls. At sites of IC deposition, damage to the
small arterial walls is observed, making them more
susceptible to rupture and hemorrhage [7]. Ruptured
HCC with hemorrhage typically manifests as sudden
severe pain in the right upper abdomen, and some
patients may experience transient loss of conscious-
ness or shock. The condition can be confirmed through
color Doppler ultrasound or abdominal CT examination
[8]. Although rupture and bleeding of HCC are not
common, the fatality rate is very high. A study by
Schwarz et al. showed that the mortality rate after
rupture was 24%, and the related mortality rate was
52%. Most patients cannot tolerate surgical treatment
and choose TAE instead [9]. TAE has the advantages
of minimal invasive treatment, hemostatic effect com-
parable to that of emergency surgery, and the ability to
be repeated in case of recurrent bleeding in a short
period. The probability of rebleeding after TAE treat-
ment for HCC rupture and bleeding is approximately
22%. Short-term bleeding after TAE treatment may be
related to factors such as possible recanalization of
blood vessels, possible absorption or displacement of
embolic materials, and a sudden increase in intra-
abdominal pressure. Recurrence after a relatively long
time of TAE treatment may be related to the rapid
proliferation of the tumor invading surrounding blood
vessels, leading to fragility and necrosis of the vessel
wall and subsequent rupture [9, 10]. Lipiodol and gel-
atin sponge are the conventional embolic agents used
for HCC rupture and bleeding. Lipiodol has tumor-
targeting properties and selectively deposits in tumor
blood vessels. It can carry chemotherapeutic drugs for
local chemotherapy. Meanwhile, the degree of tumor
necrosis can be indirectly evaluated according to the
lipiodol deposition pattern during later CT follow-up. Its
main drawback is that its mechanical occlusion effect
on the rupture of large blood vessels is weaker than
that of gelatin sponge. Additionally, excessive emboli-
zation may cause nontarget liver parenchymal dam-
age. Gelatin sponge particles have a very significant
mechanical hemostatic effect by occlusion. Their
absorbability reduces the risk of liver ischemia. How-
ever, they lack the drug-carrying function and have a
weaker inhibitory effect on the tumor itself compared to

lipiodol. In recent years, there has been a new
preparation-a super-stable homogeneous lipiodol-
indocyanine green preparation. It can not only be
effectively used for emergency embolization hemosta-
sis in patients with HCC rupture and bleeding but also
clearly and accurately show the entire area and
boundaries of the tumor, providing precise fluores-
cence navigation for liver resection [11]. TAE offers
several advantages, including minimal invasiveness,
hemostatic efficacy comparable to emergency sur-
gery, and repeatability for early rebleeding episodes.
In this case, the patient's condition initially improved
after the first embolization but recurrent hemorrhage
occurred within 48 h. This underscores the necessity
for close patient monitoring following initial TAE to
enable early detection of secondary rupture. During
the primary embolization procedure, comprehensive
angiography should be performed to thoroughly
evaluate all potential bleeding vessels. When it is
impossible to ensure that a single interventional
surgery can achieve radical embolization of the tumor
lesion, we only perform precise embolization of the
bleeding lesion and do not embolize the tumor lesion.
That is to say, this surgery only addresses the issue
of bleeding, and the tumor embolization treatment
will be carried out when the patient's body condition
recovers (this waiting period may be 1-3 weeks or
longer). The purpose is to leave sufficient space for
a second embolization in case of recurrence of
bleeding.

Substantial hemoperitoneum significantly predis-
poses patients to intra-abdominal infection. Following
such infection, bacterial toxins readily undergo perito-
neal absorption into circulation, potentially inducing
sepsis. Consequently, early peritoneal catheter drain-
age and prompt antibiotic administration should be
implemented post-hemorrhage to mitigate severe
infectious complications.

The combination of hemoperitoneum, intra-abdominal
infection, repeated TAE procedures, and pre-existing liver
dysfunction following HCC rupture significantly increases
the risk of hepatic encephalopathy. Clinical manifesta-
tions such as confusion, sleep-wake cycle reversal, and
impaired calculation ability should raise suspicion for
hepatic encephalopathy, even in the absence of elevated
blood ammonia levels. In this case, the patient developed
mental status changes on posthemorrhage day 4 while
maintaining normal ammonia levels, with hyper-
ammonemia only becoming apparent by day 5. After a
5-day treatment regimen including acetic acid enemas,
arginine, L-ornithine-L-aspartate, and branched-chain
amino acids, both mental status and ammonia levels
gradually normalized.

In summary, approximately one-fifth of patients with
ruptured hepatocellular carcinoma experience recur-
rent hemorrhage after treatment, with high associated
mortality. TAE serves as an effective hemostatic
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approach that can be repeated when needed. Precise
embolization during TAE helps minimize significant Ii-
ver function damage while preserving the possibility of
repeat embolization should rebleeding occur. Hemo-
peritoneum readily leads to infection, necessitating
prompt and adequate drainage after bleeding. Massive
hemorrhage following hepatocellular carcinoma
rupture frequently precipitates hepatic encephalopathy,
necessitating intensive clinical monitoring and prompt
therapeutic intervention.
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