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Abstract Hepatocellular adenomas (HCAs) are benign

liver lesions which may be complicated by spontaneous

intratumoral bleeding, with or without rupture into the

abdominal cavity, or malignant degeneration. Recent ad-

vances in radiological interventional techniques now offer

selective transcatheter arterial embolization (TAE) as an

alternative approach to surgery as the initial treatment to

stop the bleeding or as an elective treatment to reduce the

tumor mass of the HCA. Herein, we report our initial

experience using TAE in the management of HCA. Five

female patients and one male patient presented with

spontaneous hemorrhage of HCA. Four patients were ini-

tially treated with selective TAE to stop the bleeding. In

two patients in whom the bleeding stopped spontaneously,

TAE was electively undertaken 1 year after presentation to

reduce the tumor mass of HCAs >5 cm. Selective TAE as

initial treatment in patients with spontaneous bleeding of

HCA with or without rupture is effective and will change

the need for urgent laparotomy to control bleeding.

Selective TAE may also be used as an elective treatment to

reduce the tumor mass of larger HCAs.
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Introduction

Hepatocellular adenomas (HCAs) are uncommon benign

liver tumors [1, 2] which usually affect woman between 15

and 45 years of age. These lesions may present with

complications such as spontaneous intratumoral bleeding

with or without hemiperitoneum [3], which can be life-

threatening due to massive bleeding [4]. Another compli-

cation is the risk of malignant transformation in HCAs,

which has led to the advice to resect lesions >5 cm [5, 6].

Several authors have suggested immediate partial liver

resection or perihepatic packing as initial treatment in cases

of spontaneous bleeding. However, it is known that

emergency liver resection is associated with a high mor-

bidity and mortality [3, 7]. In recent years, selective

transcatheter arterial embolization (TAE) has been applied

as initial treatment in patients presenting with acute

bleeding due to trauma or ruptured liver tumors. Selective

TAE has also been described as an elective treatment for

large HCAs in an attempt to reduce the tumor mass [8].

In this report, we describe six patients who presented

with bleeding HCA. The liver bleed was successively

treated by selective TEA in four patients. In two patients,

who responded to conservative treatment, TAE was used to

reduce the tumor mass of HCAs >5 cm.

Case Report

Case 1

A 35-year-old woman presented at a hospital elsewhere

with acute onset of right upper abdominal pain combined

with abdominal distension, nausea, and vomiting. No

abdominal trauma had occurred. She had a history of oral
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contraceptive (OCC) use for 18 years. The patient was pale

and painful, with a blood pressure of 110/70 mm Hg and a

pulse rate of 120 beats/min. Hemoglobin (Hb) and

hematocrit values were 5.2 mmol/L and 0.24, respectively.

Liver function tests showed elevated plasma levels (AST,

11,480 U/L; ALT, 3209 U/L; AF, 202 U/L; LDH, 3191 U/

L). Contrast-enhanced computed tomography (CT) showed

an inhomogeneous mass with mixed densities in segments

2 and 3 of the liver in conjunction with free fluid with a

high density consistent with blood in the abdomen. A

presumptive diagnosis of HCA with spontaneous hemor-

rhage and rupture into the free peritoneal cavity was made.

The patient was referred to our institution for further

diagnosis and treatment after transfusion of 4 U of red

blood cells. Because the patient did not respond to infusion

and became hemodynamically instable, TAE was decided

on.

TAE was performed under local anesthesia using a

femoral approach. Selective diagnostic angiography of the

superior mesenteric artery and celiac axis was performed

using standard visceral catheters. Multiple vessels supply-

ing the HCA were visualized, originating from the proper

hepatic artery as well as the left gastric artery. These

branches were subsequently selectively catheterized using

a coaxial microcatheter system and the supplying arteries

were embolized using platinum embolization coils. Care

was taken to preserve gastric vascularisation. A completion

angiogram showed complete cessation of blood flow to the

HCA.

Liver function tests after TAE improved. Follow-up CT

8 months after embolization showed a mass of 10.4 cm,

composed of an organized haematoma in a solid lesion,

most likely residual HCA. Because of the persisting mass,

the lesion was removed 1 year after initial presentation by

resection of segments 2 and 3. Histopathological exami-

nation showed a lesion of 6 cm with fragments of HCA

with old and recent areas of necrotic liver parenchymal

tissue. No complications were encountered postoperatively.

Case 2

A 42-year-old woman presented with acute onset of

abdominal pain in the right upper abdomen and nausea.

The patient was known to have used OCC for 20 years.

During physical examination, the patient had pain with

diffuse tenderness in the right upper abdomen. Laboratory

values showed the following abnormalities: Hb, 6.3 mmol/

L; AST, 608 U/L; ALT, 1163 U/L; AF, 121 U/L; and GGT,

211 U/L. Abdominal ultrasound (US) showed diffuse fatty

changes of the liver and two echogenic lesions in the left

liver lobe as well as a subcapsular hematoma in the right

liver lobe. Contrast-enhanced CT of the liver showed a

hyperdense lesion in segment 6 surrounded by a subcap-

sular hematoma with hypodense and hyperdense foci. The

largest lesion, 5.2 cm, was located in segment 2 with the

characteristic enhancement pattern of a HCA (Fig. 1).

Because the patient was stable, she was treated conserva-

tively. Follow-up CT 1 year after presentation revealed

resorption of the hematoma, but the size of the lesion in the

left liver lobe remained unchanged despite cessation of

OCC use. In an attempt to reduce the tumor mass of the

HCA in the left liver lobe, selective TAE was performed.

The HCA was visualized and the supplying branches were

selectively catheterized and subsequently embolized using

polyvinyl alcohol particles (Ivalon; 300–500 lm) (Figs. 2

and 3). Follow-up CT, 6 months after embolization,

showed regression of the lesion in the left liver lobe to 3.7

cm. All other lesions were smaller in size and could be left

untreated.

Case 3

A 29-year-old woman was admitted to a hospital elsewhere

because of acute right upper abdominal pain and nausea.

The patient was known to use oral contraceptives. She had

pain during physical examination, with diffuse tenderness

in the right upper quadrant (blood pressure, 160/90 mmHg;

pulse rate, 96 beats/min). Laboratory values were within

normal range. CT showed an inhomogeneous mass of 8 cm

localized in segment 4 of the liver, with hyperdense areas

corresponding with recent hemorrhage. Under the pre-

sumptive diagnosis of a bleeding HCA, the patient was

referred to our hospital for further treatment. Selective

angiography showed a large hypervacular lesion in the left

liver lobe. Embolization of the lesion was performed using

Gelfoam and platinum embolization coils. Liver function

test remained within normal range after the TAE proce-

Fig. 1 Contrast-enhanced CT of the liver in patient 2 shows a 7-cm

enhancing lesion cranially in the right lobe, containing a hypodense

area of hemorrhage. A large subcapsular hematoma is seen adjacent

to the lesion. In addition, another enhancing mass with a diameter of 5

cm is seen in segment 2 of the left liver lobe
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dure. A control CT 3 months after presentation showed

cystic degeneration at the site of the lesion, with a cystic

component of 4.4 cm and a lesion compatible with an HCA

of 1.8 cm. As there were no complaints, the patient was

observed further.

Case 4

A 44-year-old woman presented elsewhere with a 1-day

history of abdominal pain in the right upper abdomen. She

had a history of OCC use. During physical examination,

she was pale and had pain with diffuse tenderness in her

right upper abdomen. US showed a large subcapsular

hematoma, 18 cm, in the right liver lobe, without signs of

rupture to the peritoneal cavity. The patient was referred to

our hospital for further diagnosis and management. Besides

the subcapsular hematoma in the right liver, multiple int-

rahepatic hypodense areas were also seen on CT (Fig. 4).

An anomalous cluster of blood vessels was detected cra-

nially in the right liver lobe. One vessel ended in a

spherical structure showing enhancement during the arte-

rial and venous phase, suggesting contrast extravasation

(Fig. 5). The imaging findings were suggestive of hemor-

rhage of a HCA. Because of decreasing hemoglobin level

and an increase in pain, TAE was successfully performed.

Follow-up CT 3 months after embolization showed a large

hypodense subcapsular fluid collection, 13.5 · 7.7 cm, in

the right liver lobe. During the portal phase an inhomo-

geneous enhancement was seen in segments 5 and 6 and

subcapsularly in segment 7. The latter findings were

compatible with fragments of HCA. Five months after

selective TAE, a right hemihepatectomy was undertaken.

On histopathological examination, no certain diagnosis was

made because the site of the bleeding only revealed

necrosis and fibrosis (Fig. 6).

Case 5

A 45-year-old woman presented elsewhere with a 1-day

history of acute abdominal pain in the right upper abdomen

radiating to the right shoulder. She had a history of OCC

use for a period of 23 years. The patient had pain during

physical examination, with diffuse tenderness in the right

upper quadrant (blood pressure, 130/77 mmHg;, pulse rate,

76 beats/min). Abdominal US demonstrated a solid mass in

segments 5 and 6 of the liver, with hyperdense and hypo-

dense areas, and free peritoneal fluid around the liver. CT

showed an inhomogeneous mass of 5.5 cm with hyper-

dense areas corresponding with hemorrhage. The imaging

findings were suggestive of hemorrhage of HCA with

rupture to the peritoneal cavity. The patient was referred to

our hospital for further management. Because the patient

Fig. 2 The same patient as in Fig. 1. Selective angiogram with the

angiographic catheter positioned in the celiac axis. A microcatheter is

advanced through the angiographic catheter into the segment 2 branch

of the left hepatic artery. Contrast injection through the microcatheter

shows pathological branches and tumor staining of the HCA in the

left liver lobe

Fig. 3 Selective angiogram of the common hepatic artery in patient 2

shows a large adenoma in the right liver lobe. Pathological branches

and splaying of normal branches by the adenoma are observed

Fig. 4 Contrast-enhanced CT scan of the liver in patient 4 shows a

large area of hemorrhage in the right liver lobe as well as a

subcapsular hematoma. Posterior to the area of hemorrhage in the

liver a hypodense mass is seen, which represents an HCA
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was hemodynamically stable, she was treated conserva-

tively. Follow-up CT 6 months after presentation showed a

cluster of hyperdense HCA lesions with inhomogeneous

enhancement during the arterial and portal phase located in

the right liver lobe. One of these lesions, from which the

bleeding originated, showed regression to 3.1 cm. Fur-

thermore, two hypervascular lesions, 1.3 and 5.1 cm,

respectively, were seen in the left liver lobe. TAE was

performed under local anesthesia using the right femoral

approach. Selective diagnostic angiography of the hepatic

artery was performed using standard visceral catheters. The

left hepatic artery was subsequently selectively catheter-

ized using a coaxial microcatheter system. The HCA in the

left liver lobe was embolized using 300- to 500-lm poly-

vinyl alcohol particles (Ivalon) A completion angiogram

showed complete cessation of blood flow to the HCA.

The procedure was uneventful and the patient was dis-

charged from hospital the same day. Follow-up CT 3

months after TAE showed total regression of the lesion in

the left liver lobe.

Case 6

A 47-year-old male presented elsewhere with acute

abdominal pain in the right upper abdomen radiating to the

right shoulder after a fall on his right side. He had a history

of anabolic steroid use. Laboratory values showed abnor-

mal liver function tests (AST, 161 U/L; ALT, 242 U/L).

Contrast-enhanced CT showed a large subcapsular hema-

toma in the right liver lobe with free peritoneal fluid around

the liver. On arterial images, a small hyperdense area was

seen centrally in the liver, probably corresponding with a

contrast blush. Also, two large hyperdense areas were seen

cranial of the liver. No lesion specific for HCA could be

identified because of the extensive bleeding. However, the

findings on imaging studies in combination with a history

of anabolic steroid use were suggestive for the diagnosis of

hemorrhage of HCA with rupture to the peritoneal cavity.

The patient was hemodynamically unstable and was

therefore referred to our hospital for further management.

Selective angiography of the hepatic artery was per-

formed showing multiple small areas of contrast extravasa-

tion in the periphery of the liver, probably the result of

disruption of the liver capsule by the large subcapsular

hemorrhage. One larger arterial branch showed extravasa-

tion more centrally in the right liver lobe and this branch was

selectively catheterized with a microcatheter. Subsequently,

embolization was performed using four platinum microcoils

with a diameter of 3 mm. Postembolization angiography

showed cessation of contrast extravasation. Control of the

bleed was achieved by supplying coagulation factors and red

cell transfusions. Laparotomy was subsequently undertaken

for removal of the large, intra-abdominal hematoma. Follow-

up CT 4 months after embolization showed a decrease in and

organization of the subcapsular hematoma. In segment 8, an

inhomogeneous lesion with hypodense and hyperdense areas

was seen, presumably a necrotic area at the previous bleeding

site. No complications were encountered and the patient was

discharged from hospital.

Discussion

In this report, we describe six patients with spontaneous

bleeding of focal liver lesions that were highly suspicious

of HCA (Table 1) [1, 3, 9–11]. These patients were diag-

Fig. 5 Selective angiography showed contrast extravasation at the

bleeding focus

Fig. 6 Macroscopic cut sections of the resection specimen of patient

4 were inconclusive because of necrosis and fibrosis at the site of the

hematoma (arrows)
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nosed by a hepatobiliary consultation group consisting of

experienced hepatopancreaticobiliary (HPB) surgeons, a

hepatologist, and HPB radiologists according to certain

criteria: typical findings on imaging studies in combination

with young age, lack of underlying parenchymal liver

disease, and a history of longstanding use of OCC or

anabolic steroids. The precise incidence of HCA is un-

known but considered very low. The risk of bleeding

complications is also difficult to estimate [12]. Remark-

ably, approximately 65% of patients with HCA who use

OCC present with bleeding and rupture, compared to 25%

of patients without OCC use [3]. Especially, patients with

lesions >5 cm or multiple lesions have a high risk of

developing spontaneous bleeding with or without rupture

[6]. Another complication described for HCA is the pos-

sibility of malignant degeneration to hepatocellular carci-

noma (HCC) [5]. It is crucial to differentiate HCA from

other liver lesions which may present with hemorrhage,

especially HCC. In contrast to patients with bleeding liver

tumors in the Western world, bleeding from HCC is the

most common cause of fatal hemoperitoneum in the Far

East. Patients with bleeding due to HCC usually have a

medical history of hepatitis, presence of underlying cir-

rhosis, and/or elevated plasma levels of AFP [13]. Another

benign liver lesion often found in young women is focal

nodular hyperplasia (FNH). However, there are few reports

of spontaneous bleeding and rupture in FNH [14]. Spon-

taneous bleeding may also occur in patients with other rare

conditions such as giant liver hemangiomas [15], liver

metastases [16], and HELLP syndrome, or amyloidosis.

In patients with extensive intrahepatic bleeding or rup-

ture of HCA to the peritoneal cavity, hemodynamic sta-

bilisation and rapid accurate diagnosis are mandatory

because of the life-threatening condition. The most rapid

imaging method to detect intrahepatic bleeding in liver

tumors is abdominal US. HCA appears as a hyperecho-

genic lesion. It is also useful to visualize free fluid in the

peritoneal cavity as a sign of spontaneous rupture of HCA

[17]. However, contrast-enhanced CT is more reliable for

imaging with which the hematoma is clearly visualized,

and the diagnosis of a bleeding tumor is suggested by the

presence of hyperdense parts inside a solid lesion that are

connected with a subcapsular hematoma [18]. In the case

of active bleeding a contrast blush may be seen. According

to a recent analysis of patients presenting with spontaneous

bleeding of HCA, most patients (41%) are in stable con-

dition on admission and therefore only require observation

with intravenous fluid supplementation and, occasionally,

red cell transfusion [19, 20]. Some authors have suggested

acute partial liver resection as initial treatment in patients

with a bleeding HCA. However, this procedure is associ-

ated with the high mortality rate of 10% [3]. Another

possibility is laparotomy and packing of the ruptured liver

or even ligation of the right or left hepatic artery,

depending on the location of the bleeding lesion [21].

Owing to advances in radiological interventional tech-

niques, selective arterial embolization has emerged as an

alternative approach in patients presenting with bleeding

due to HCA [19]. Experience has accumulated with TAE

for bleeding caused by liver trauma [22], spontaneous

ruptured hepatocellular carcinomas [23], and other bleed-

ing liver tumors [24]. A prerequisite for successful, selec-

tive embolization is visualization of the focus of the

bleeding or the vessels supplying the lesion [25].

Overall, selective TAE is a safe procedure owing to its

minimal invasiveness compared to exploration and surgical

Table 1 Clinical and lesion features of six patients who presented with acute hemorrhage and/or rupture of HCA

Case

No.

Age (yr),

gender

Clinical presentation Size of

bleeding

HCA

Location of HCA

or hematoma

Indication(s) for TAE Surgical resection

1 35, F Acute bleeding with

hemoperitoneum, unstable

11.4 cm Segments 2 & 3 Initial treatment to stop

bleeding

Bisegmentectomy

1 yr after TAE

2 42, F Acute bleeding without

hemoperitoneum, stable

7 cm Segments 6 & 7 Elective treatment to reduce

size (5.2 cm; left liver lobe)

No

3 29, F Acute bleeding without

hemoperitoneum, unstable

8 cm Segment 4 Initial treatment to stop

bleeding

No

4 44, F Acute bleeding without

hemoperitoneum, unstable

—c Right liver lobe

(segments 5–7)

Initial treatment to stop

bleeding

Right hemihepatectomy

5 mo after TAE

5 45, F Acute bleeding with

hemoperitoneum, stable

5.5 cm Segments 5 & 6 Elective treatment to reduce

size (5.1 cm; left liver lobe)a
No

6 47, Mb Acute bleeding with

hemoperitoneum, unstable

—c Right liver lobes Initial treatment to stop

bleeding

No

a Follow-up CT 3 months after TAE showed total regression of HCA in the left liver lobe
b Anabolic steroid use
c No specific HCA could be identified because of the extensive bleeding
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treatment. The development of microcatheters has provided

useful tools for selective embolization of small supplying

arteries. The risk of concomitant ischemic damage of liver

parenchyma remains low because of the portal vein tribu-

taries accounting for 70% of the total blood supply to the

liver. Preprocedural, elevated liver function tests usually

show a return to normal values after TAE, as seen in our

patients. Caution is necessary, however, not to compromise

branches of the major liver arteries, to avoid unnecessary

liver damage. The materials for embolization should be easy

to use and capable of occluding the supplying vessel without

compromising the flow of the main liver arteries. Materials

available for embolization are Gelfoam, steel coils, and

polyvinyl alcohol particles. At our institution, Ivalon parti-

cles and coils are preferred because of their capacity to oc-

clude small supplying arteries. It is also important to correct

any disturbed coagulation of patients prior to TAE for an

optimal occluding effect of the embolization particles.

Complications of TAE are rare and mostly consist of com-

plications of the angiographic procedure, use of contrast

medium, and postembolization syndrome. The latter syn-

drome consists of pain, nausea, and fever [26] which hardly

requires intervention because of its self-limiting character.

In the case of HCAs >5 cm, surgical resection is advised

because of the increased risk of intratumoral bleeding and

malignant transformation [5, 6]. However, before consid-

ering surgical resection the use of OCC should be dis-

continued in an attempt to reduce the size or to induce

complete regression of the lesion [27].

The advice to discontinue OCC use should also be given to

all patients who present with a bleeding complication of

HCA, even after successful treatment with TAE to stop the

bleeding. Observation and regular radiological follow-up are

justified in the case of HCA <5 cm. Surgical resection of

these lesions is advised when growth progression is noted.

Several reports have focused on the elective use of TAE

for HCAs >5 cm with the aim of obliterating the tumor

mass by complete cessation of the arterial blood flow [6,

28]. When reduction of size to <5 cm is achieved after

embolization, regular observation is justified. We have

performed selective TAE within 1 year after presentation in

two patients on an elective basis, to accomplish a reduction

of tumor size. This approach proved successful in these two

patients (nos. 2 and 5). The effectiveness of TAE, however,

as elective treatment of large HCAs should be confirmed in

larger clinical series.

In conclusion, selective TAE as the initial treatment in

unstable patients with spontaneous bleeding of HCA with

or without intra-abdominal rupture may reduce the need for

urgent laparotomy to control bleeding. This method may

also be used electively to reduce the tumor mass of larger

HCAs.
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