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Abstract
Introduction ‒ Hepatocellular carcinoma (HCC) is the
sixth most common cancer. Spontaneous rupture of HCC is
an acute complication with a high mortality rate. The HCC
principally arises in the background of chronic liver disease
and cirrhosis of the liver. In the last few years, the rising
incidence of HCC in noncirrhotic liver suggests the presence
of other factors that may play a role in liver carcinogenesis.
Methods ‒ We reviewed all cases treated at the
University Surgical Department of Ospedali Riuniti of
Foggia from 2009 to 2018. Only a single case of
hemoperitoneum caused by spontaneous rupture of HCC
in noncirrhotic liver was found. An extensive search of the
relevant literature was carried out using MEDLINE, and a
total of 58 published studies were screened from the
sources listed.
Conclusions ‒ The management of this devastating
emergency should be carefully analyzed, with stabilization
of vital signs as soon as possible. Patient with ruptured
HCC and hemoperitoneum without a prior history of
cirrhosis and viral infections benefited from the role of
transcatheter arterial embolization (TAE) as the preli-
minary treatment in order to have a more precise
diagnosis and an optimal stabilization of the patient.
Delayed or staged hepatectomy after TAE represents the
definitive treatment.
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1 Introduction

Hemoperitoneum due to nontraumatic liver injury can be
caused by several different neoplastic and nonneoplastic
diseases. Hepatocellular carcinoma (HCC) represents 90%
of primary liver cancers, being the sixth most common
cancer, and it is the second leading cause of cancer-related
death [1,2]. Spontaneous rupture of HCC is an acute
complication with a high mortality rate. Its incidence
reached 8–26% in Asia and 3% in the United Kingdom. The
mean age of patients with rupture was 75–79 years [3]. The
HCC principally arises in the background of chronic liver
disease and cirrhosis of the liver [4]. Most important causes
for cirrhosis in patients with HCC are chronic hepatitis B,
chronic hepatitis C virus (HCV), and alcoholic liver disease.
Efficacious treatments for HCV have decreased the risk of
progression to cirrhosis and development of HCC secondary
to HCV but, in the last few years, the rising incidence of
HCC in noncirrhotic liver suggests the presence of other
factors that may play a role in liver carcinogenesis [5].

Actually, several treatments for the hemoperitoneum
associated with the rupture of HCC: emergent hepatic
resection, placation or packing, hepatic artery ligation,
and transcatheter arterial embolization (TAE) are re-
ported in the literature.

The aim of this study is to review the literature
focusing on various treatments of hemoperitoneum in
cases of spontaneous ruptured HCC on noncirrhotic liver
and to investigate the outcomes of treatment and factors
associated with prognosis considering different surgeons’s
personal experience.

2 Materials and methods

From January 2009 to December 2018, about 45 cases of
hemoperitoneum were performed at the University Surgical
Department of Ospedali Riuniti of Foggia. Cases undergoing
surgical treatment were spleen rupture, hemorrhagic diverti-
culitis, trauma from gunshot wounds or cutting weapons,
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bleeding neoplastic lesions, and treatments dealing with
traditional or minimally invasive techniques (laparoscopic or
robotic). We can report only a single case of hemoperitoneum
caused by spontaneous rupture of hepatocellular carcinoma
in noncirrhotic liver.

2.1 Literature review

An extensive search for relevant literature was carried out
using MEDLINE (PubMed). The keywords used for the
search were “spontaneous rupture of hepatocellular
carcinoma,” hemoperitoneum rupture of HCC. Exclusion
criteria were bleeding from metastasis, HCC on cirrhotic
liver, adenomas, angiomas, and HCC due to HCV or HBV
infection. Additional articles were identified by a manual
search of the references from the key articles. Languages
were restricted to English. We included articles from 1999.

Ethical approval: Not applicable.

Consent for publication: Written informed consent for
publication of clinical data and clinical images was
obtained from the patient.

3 Results

A total of 58 published studies were screened from the
sources listed. After an accurate examination of all titles
and text contents, 48 papers were excluded: 13 as not
relevant, in six studies because there isn’t a mention about
the presence of cirrhosis, six articles report only cases with
a cirrhotic liver, four with a history of HBV infection, and

two with HCV infection. Among the remaining, three
studies were in other languages and 14 were excluded, as
they were prior 1999.

Finally, 10 studies were included in the present
study (Table 1). We introduced our case in the analysis.
A total of 25 patients were analyzed.

3.1 Case report

A male patient, 75 years old, was urgently transported to
the Emergency Room, due to onset of abdominal pain
approximately 1 h before, associated with hypotension.

From the patient’s personal history: central obesity,
arterial hypertension, treated with olmesartan medoxomil,
diabetes mellitus 2, treated with repaglinide and glargine
insulin, and cardioaspirin for prevention. Previous surgical
interventions: open cholecystectomy at age 30, repair of
epigastric hernia, and open prostatectomy for adeno-
carcinoma.

At the entrance, the patient’s parameters were, blood
pressure 60/40mmHg, 115 bpm heart rate, conserved
diuresis, normochromic urine, and mild mental confusion
(Shock Class III) 12.2 Hb at the first blood count and 10.4
on the second examination after an hour. On physical
examination, the patient appeared pale and suffering. On
palpation of the abdomen, it causes pain to the upper
quadrants and the right lumbar.

An urgent ultrasonographic examination was per-
formed, which showed fluid in the peritoneal cavity and
an unidentified hepatic neoformation without other
relevant findings. After administration of fluids and two
units of leukodeplete blood cells, the vital parameters
normalized and the patient was stabilized. A chest
abdomen CT with contrast was required (Figure 1).

Table 1: Literature review and our case

Author Article type No. of total cases No. of noncirrhotic livers Treatment

Ozen et al. [6] Case report 01 01 Surgery
Yang et al. [7] Case series 162 09 NA (not applicable)
Park et al. [8] Case report 01 01 Surgery
Rossetto et al. [9] Case report 01 01 Surgery → TACE
Bassi [10] Case series 16 01 NA
Recordare et al. [11] Case series 11 01 NA
Marini et al. [12] Case series 13 03 NA
Vergara et al. [13] Case series 06 01 NA
Descottes et al. [14] Case series 22 05 Na
Kosaka et al. [15] Case report 01 01 Surgery

NA, not applicable; surgery (surgical resection); TACE, transarterial chemoembolization.
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The TC images showed an oval neoformation with
clear margins endowed with inhomogeneous enhance-
ment, partly exophytic, at the level of the IV hepatic
segment, with dimensions of 67 × 56 × 58mm. The finding
was not of unequivocal interpretation, therefore it had to
be correlated to the biohumoral and clinical panel.
Perihepatic and perisplenic blood effusion was also
reported, but in the absence of active contrast spills. The
liver appeared as enlarged as for chronic but not cirrhotic
epatopathy, with the caliber of the inferior vena cava
reduced. There are no other noteworthy findings.

The patient was therefore transferred to our Surgery
Department. Set the continuous monitoring of vital
parameters, the patient initially appeared stable, until
the reappearance of signs of anemization, for which a
new hemochromocytometric test was carried out, which
showed hemoglobin values equal to 7.5 g/dL. Further
transfusion of two units of red blood cells was carried
out, and an urgent angiographic examination was
required.

The angiographic examination was performed, with
right transfemoral arterial approach, and showed an
expansive lesion of the IV hepatic segment, a source of
active intra-abdominal bleeding (Figure 2).

The arterial afferents of this lesion are embolized
and metal microspirals are positioned, so that at the final
check the lesion appears to be very well devascularized
(Figure 3).

After angiography, the patient remained in stable
condition. At this point, it was possible to complete the
diagnostic and preoperative investigations in accordance
with the EASL guide for the management of the HCC.

The serum AFP levels were normal, and in the same
way all the other neoplastic markers. The patient was fully
active, able to perform all pre-illness benefits without
restrictions, therefore with a grade 0 of Performance
Status according to the scale developed by the Eastern
Cooperative Oncology Group. Child Pugh score was A5, as
there was no presence of jaundice, ascites, or hepatic
encephalopathy, while the albumin (3.8 g/dL) and PT
(1.15) levels were preserved.

In liver surgery, the therapeutic strategy requires a
careful preoperative staging, based on the BCLC staging

Figure 1: Neoformation of the IV hepatic segment.

Figure 2: Expansive lesion of the IV hepatic segment.
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system. In this case, the parameters we evaluated found
a stage A, so the patient was the candidate for surgical
resection of the tumor.

A laparotomy was performed because of pregress
abdominal surgery. It revealed about 500 cc hemoperito-
neum and a 6.5 cm diameter liver tumor, which was
exophytic, ulcerated, and hemorrhagic. The tumor occu-
pied the lower board of IV hepatic segment. The liver was
not cirrhotic and apparently slightly increased in volume. A
wedge resection of the IV hepatic segment was performed
and the tumor was completely removed. The parenchyma
was then controlled with bipolar forceps.

A subhepatic drain was placed. On the 2nd post-
operative day, peristalsis reappeared, and the patient
resumed feeding. No postoperative complications (ascites,
hepatic failure, and pleural effusion) were detected, and
on the 4th postoperative day the drain was removed and
on the fifth the patient was discharged in general health.

Histology revealed HCC and no presence of cirrhosis.

4 Discussion

Hemoperitoneum is a possible scenario resulting in
spontaneous HCC rupture. It has a prevalence of 1% in
Western countries [16,17], and it occurs more frequently
in cirrhotic liver [18,19].

Some conditions may increase the risk of intra-
abdominal hemorrhage, as in the case of an inappropriate
anti-aggregating or anticoagulant therapy, the presence
of coagulopathy and thrombocytopenia associated with
liver cirrhosis, or in the case of metastases and tumors

with a diameter greater than 5 cm, as in the case of our
study [20–22].

The main symptoms were abdominal tenderness,
acute blood loss, and shock. Other symptoms and signs
were distended abdomen, hypotension, abdominal tender-
ness, and tachycardia. It could happen that the tumor
ruptures in a biliary tract, so a characteristic picture
known as the Quincke triad in which there is hemobilia is
formed, which causes melena associated with jaundice
and abdominal pain.

All intra-abdominal bleeding cases represent a life-
threatening condition. For this reason, the first step is
certainly the stabilization of the patient and of his vital
parameters with a close monitoring of the hemodynamic
values [23,24].

Preoperative diagnosis of HCC rupture is difficult in
patients without a previous history of cirrhosis or HCC.
Abdominal sonography and CT scan are useful to demon-
strate the presence of hemoperitoneum and liver tumors.
An ultrasound examination should always be carried out,
especially in the case of hemodynamic instability. The
suspicion of hemoperitoneum can thus be confirmed and
a CT examination can be performed for a more precise
diagnosis [16].

Angiography is rarely performed for initial diagnosis
because CT angiography makes it much better (88% vs
18%) [25,26] and permits conception of the entire gastro-
intestinal arterial system at the same time. However, the
angiographic examination must always be evaluated, as it
offers a valid alternative to the treatment of hemorrhage,
thanks to the TAE [27,28], which can be a unique treat-
ment or allow to resolve active bleeding, stabilize the
patient, and bring him to the best conditions for surgery.
Most postoperative deaths after emergency liver surgery are
truly due to liver or hemodynamic failure [29,30], which is
not seen after elective surgery. Moreover, delaying surgery
gives time to achieve an etiologic workup and assess the
patient in order to choose the best procedure for the
individual patient.

TAE may reach successful hemostasis for ruptured
HCC in up to 99% of the cases and has largely replaced
other surgical hemostatic methods, such as ligation of the
hepatic artery, perihepatic packing, and plication [31,32].

While using TAE exclusively, ruptured HCC still gives
rise to the risk of peritoneal metastasis as a result of
dissemination of cancer cell debris [33]. The therapeutic
effect of the TAE is apparently inferior to hepatectomy and
(Li et al.) [31–34] suggested that staged hepatectomy
should follow the TAE in selected patients.

In the articles considered in our study, in almost all
cases the treatment was exclusively surgical. In only one

Figure 3: Metal microspirals and devascularizated lesion.
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case, the treatment was first surgical and then followed by
TACE due to local recurrence of the disease. Yang and
Marini also included TAE treatments among their cases
without mention of surgical retreatment. In this study, we
would like to focus on how important the precise
preoperative diagnosis and optimal patient stabilization
are. For this reason, it was decided to adopt a strategy of
‘staged hepatectomy,’ in order to take advantage of the
diagnostic therapeutic role of the angiographic examina-
tion with embolization. In fact, in this way it was possible
to obtain a second imaging evaluation, after the CT
examination, since it was a noncirrhotic liver, in a patient
who was HCV and HBV negative, and in whom the
diagnosis of HCC was more difficult. Furthermore, it was
possible to devascularize the lesion, in order to prevent
further bleeding and to allow an optimal preoperative
stabilization of the patient.

5 Conclusions

Patients with ruptured HCC always arrive in the
Emergency Room with an acute abdomen. With the
availability of imaging studies and laboratory analyses, a
rapid diagnosis is possible, but in some cases it is still a
challenge, as in the case of HCC on noncirrhotic liver. The
management of this devastating emergency should be
closely scrutinized, with stabilization of vital signs and
maintenance of hepatic perfusion as soon as possible.
From the present study, a patient with ruptured HCC and
hemoperitoneum without a prior history of cirrhosis and
viral infections benefited from the role of TAE as the
preliminary treatment in order to have a more precise
diagnosis and an optimal stabilization of the patient.
Delayed or staged hepatectomy after TAE represents the
definitive treatment and had the highest survival rate
(Shimada et al. and Miyamoto et al.) [4,25,34] and should
be the procedure of choice for treatment of a sponta-
neously ruptured HCC.
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TAE Transarterial embolization
HCV Hepatitis C virus
HBV Hepatitis B virus
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TACE Transarterial chemoembolization
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