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ABSTRACT

Introduction: Spontaneous rupture of liver tumors, such as hepatocellular adenoma (HCA) and carcinoma (HCC), is rare,
but may be life threatening, as unspecific symptoms can be misleading. Immediate diagnosis, angiographic intervention
and surgery is needed to stop the bleeding.

Case Description: We present a case of a ruptured HCA, which was addressed by a 2-step interventional and
laparoscopic approach. A female 53-year-old patient was admitted to the hospital with unspecific epigastric pain for the
past 3 days. Acute coronary syndrome was initially suggested because of a history of hypertension, but could be ruled out
in further investigation. Ultrasonography and a subsequent contrast-enhanced computed tomographic (CT) scan of the
abdomen showed a massive deterioration of the left-lateral section, with active bleeding from a ruptured liver tumor and
free-floating blood in the peritoneal cavity. Successful emergency angiographic embolization was accomplished with
gelatin foam powder (Gelita-Spon, Gelita Medical, Germany) in the hemodynamically stable patient. Subsequent magnetic
imaging (MRI) with the hepatospecific contrast agent gadoxetate sodium (Gd-EOB or Primovist/Eovist; Bayer, Leverkusen,
Germany) revealed the most likely diagnosis of an HCA, which had been ruptured. Two additional adenomas �3 cm in
diameter in liver segments 4 and 6 were diagnosed without the need for further treatment. We performed a single-incision
laparoscopy to evacuate the hematoma and to address the ruptured liver tumor. Anatomic left lateral sectionectomy was
performed with a harmonic scalpel and a vascular stapler. The resected liver lobe was removed through the umbilical
single-port incision. The postoperative course was uneventful, and the patient was discharged on postoperative day 5.

Discussion: This case emphasizes the importance of interdisciplinary management of ruptured liver tumors and
highlights advantages of single-incision laparoscopy over laparotomy in the management of emergency liver resection.
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INTRODUCTION

Spontaneous liver bleeding occurs as a relatively rare but
typical complication of hypervascularized benign and ma-
lignant tumors in the liver or can be caused by anticoag-
ulation.1–3 The cause of active bleeding varies, depending
on the regional prevalence of hepatocellular adenoma
(HCA) and carcinoma (HCC). Although, HCA is the third

most common benign tumor of the liver, after liver hem-
angioma and focal-nodular hyperplasia,4 HCA is respon-
sible for �40% of all such cases.1,2

HCA is more common in women than in men, and the
incidence in women of child-bearing age is 3 to 4 per
100,000.5 The occurrence is related to the use of contra-
ceptive pills, and accordingly, the incidence has been
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increasing since the 1960s.6,7 HCA can be divided into 4
subgroups: (1) HNF1a-positive adenoma, which fre-
quently occurs in women with adenomatosis, associated
with a relatively low risk of malignant transformation and
bleeding; (2) inflammatory type adenoma, which occurs
mostly in obese women and is characterized by a high risk
of bleeding; (3) �-catenin-activated adenoma, which oc-
curs mostly in men and is associated with the highest risk
of malignancy among these 4 subgroups; and (4) nonspe-
cific, histologically unclassifiable liver adenoma.7

Risk of spontaneous rupture with active bleeding varies
between 30 and 50% for lesions with a diameter of more
than 5 cm.8–10 Nonspecific symptoms of tumor bleeding
make diagnosis difficult, so interdisciplinary cooperation
is especially important, to be able to start the necessary
treatment quickly.11 Arterial bleeding may be treated min-
imally invasively by angiographic embolization, followed
by surgical intervention to evacuate the hematoma and
remove the ruptured liver tumor.12

Herein, we report on a patient with a ruptured and ac-
tively bleeding HCA located in the left-lateral liver. This
case highlights the importance of interdisciplinary man-
agement of ruptured liver tumors and advantages of sin-
gle-incision laparoscopy over laparotomy in the manage-
ment of emergency liver resection.

Case Description

A 53-year-old woman presented with severe pain in the
epigastric region for the past 3 days. Because of her
medical history of hypertension, acute coronary syndrome
was suspected, and 5000 IU heparin and 500 mg aspirin
were administered. Electrocardiogram and troponin levels
were found to be normal, but hemoglobin level had de-
creased to 7.7 mg/dL. A sonogram and subsequent com-
puted tomographic (CT) scan of the abdomen showed
free abdominal fluid and active bleeding from a lesion in
the left lateral liver section. The patient immediately re-
ceived 1 g tranexamic acid, 16 �g desmopressin, 4 g
fibrinogen, 2 units of erythrocyte concentrate, and 4 units
of fresh frozen plasma and was referred to our hospital for
further treatment.

The initial hemoglobin levels at admission were 7.3 g/dL.
Emergency angiography was indicated to address the ac-
tive arterial bleeding and was performed by means of
temporary embolization with gelatin foam powder
(Gelita-Spon; Gelita Medical) of 2 accessory segmental
arteries from the left gastric artery (Figure 1). Platelets
were transfused to address decreased thrombocyte counts
of 86/nL. A postinterventional CT showed an extensive

intraperitoneal hematoma, as well as a successfully per-
formed embolization of the tumorous lesion. The patient
was transferred to the surgical intensive care unit, where
her hemoglobin levels remained stable.

The entity of the ruptured lesion in the left-lateral section
could not be discerned from the multiphasic preinterven-
tional CT. In addition, 2 small hypervascularized lesions
were suspected in liver segments 4 and 6. For further
characterization of liver lesions in a now hemodynami-
cally stable patient, an MRI of the abdomen was per-
formed with gadoxetate (Gd-EOB; Bayer) used as hepa-
tocyte specific contrast agent.13 MRI raised a suspicion of
HCA as the most likely diagnosis in the absence of venous
contrast washout and the absence of intracellular late
enhancement with a diameter of 12.5 in the left-lateral sec-
tion. Other tumors in segments 4b, 5, and 8 were also
diagnosed as HCA by MRI with tumors of a diameter �3 cm
and no further surgical intervention needed (Figure 2). A

Figure 1. Angiographic embolization. A, 1, 2: bleeding segment
of artery. B, 1: left accessory liver artery; 2, 3: segment artery
embolization with gelatin.
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laparoscopic exploration was planned to evacuate the he-
matoma and to perform an anatomic left-lateral sectionec-
tomy to remove the ruptured HCA.

We made a single incision at the umbilicus to insert a
wound retractor (Alexis O; Applied Medical, Middletown,
New York, USA). In addition, a size 12 trocar (Kii Optical;
Applied Medical) was installed at the left epigastrium,
which was later used for wound drainage. A capnoperi-
toneum and camera (Olympus, Hauppauge, New York,
USA) were inserted (Figure 3).

In the abdomen, a large amount of partially coagulated
blood was found, which was removed by suction. The
round and falciform ligaments were intersected, and the
left triangular ligament was released centrally. The lesser
omentum was not opened. Superficial transection was
performed along the falciform ligament with a harmonic
scalpel (Harmonic Ace; Ethicon, Somerville, New Jersey,
USA), and bipolar coagulation was performed repeatedly.
Transection of deeper tissue and central structures was
performed with 3 magazines staple cartridges of a vascular

Figure 2. Preoperative MRI. A, 1: Adenoma with diameters of 12.5 and 9.5 cm; 2: free abdominal fluid. B, 1: Adenoma with a diameter
of 1.8 cm in segment 4. C, 1, adenoma with a diameter of 2.5 cm in segment 5.
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Echelon Endopath stapler (Ethicon). Finally, the left trian-
gular ligament was completely released. The resected
specimen was retrieved transumbilically by means of an
Espiner Master E-Sac 1800 mL (Espiner Medical Limited,
Clevedon, United Kingdom) (Figure 4).

Again, bipolar and infrared coagulation was performed.
The operation was performed in 148 minutes.

The postoperative course of the patient was uneventful.
The patient was transferred to the surgical ward on post-
operative day (POD) 1. Stepwise transition to a normal
diet, mobilization, and wound healing were unremarkable
at all times. The wound drain was removed on POD 4 and
the patient was released on POD 5. Histopathologic ex-
amination confirmed a ruptured HCA without any evi-
dence of malignant transformation (Figure 5). The patient
was seen in our outpatient clinic 1 week after discharge to
discuss further management. We recommended that the
remaining HCAs in the right lobe of the liver be followed
up in 3 months with diagnostic imaging. The oral contra-
ceptive medication had been stopped by the patient on
the first day of the symptoms, and we recommended that
it not be reinstituted.

DISCUSSION

In case of suspected active arterial bleeding in the CT
scan, emergency angiography and angioembolization is
considered to be the initial therapy of choice.14,15 Al-
though, laparoscopy is associated with well-known ben-
efits (eg, decreased blood loss, less operative trauma, and
a shorter hospital stay),16 laparotomy and open liver sur-
gery remain the standard approach at most institutions in
emergency settings.17

We report on a patient, who was referred to our hospital
with an actively bleeding adenoma in the left-lateral liver
section. We performed a 2-stage procedure with angio-
embolization of segmental left-lateral arteries and subse-
quent single-incision laparoscopic left lateral sectionec-

Figure 3. Pattern of incisions. Umbilical incision 1: wound
retractor; 2 12-mm trocar.

Figure 4. Single port and resected segments 2 and 3.
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tomy with evacuation of the intraperitoneal hematoma.
The postoperative course was uneventful, and the patient
was discharged at POD 5.

The 2-step minimally invasive surgical approach became
possible because of efficient embolization that stabilized
the patient, and stopped the bleeding and prevented a
recurrence. Even if embolization was not effective, the
necessary operation would be started laparoscopically, as
it allows a good overview of the intraabdominal situation,
and if necessary, more invasive approaches can be
planned appropriately.

Laparoscopy made it safe to use the most reliable nonin-
vasive diagnostic modality, MRI with hepatocyte-specific
contrast, to be more secure about the entity of the lesion
responsible for the bleeding.18,19 With the high probability
of a benign lesion to be resected at the site of rupture and
the additional lesions without an immediate indication for
surgical removal, it was safe to perform the resection
laparoscopically instead of an open resection.

In our opinion, the benefits of routine laparoscopic liver
surgery, which should also be taken into account in emer-
gency settings, are:

For left-lateral sectionectomy, this approach provides
a very good view and ideal angle of instruments for the
region in question.

Laparoscopic surgery gives a better overview when the
location of the bleeding is not obvious.

The incision can be easily extended when needed for
further exploration, or a hand port can be inserted.

The approach also allows good access to other locations
such as the sigmoid or appendix.

The operation time is an important factor especially in an
emergency situation. This approach allows a quicker ex-
ploration, and an additional incision to recover the re-
sected lobe from the abdomen is not needed.

Smaller abdominal trauma leads to reduction of postop-
erative pain and quicker mobilization and thus a shorter
hospital stay.20–22

A report of reduced intraoperative blood loss, a better
cosmetic result, and reduced recovery time in the hospital
for patients with a single-port approach have recently
been published.23

One limitation of single-port laparoscopy is the limited
access to the hepatocaval confluence, and this drawback
can be a problem when extended liver surgery is needed.
However, in case of limited triangulation, additional tro-
cars can be inserted.
Single-incision laparoscopic left-lateral sectionectomy is
technically feasible and safe, even in emergency settings.
Prospective studies are urgently needed to investigate
whether patients benefit more from single-incision lapa-
roscopic left lateral sectionectomy, when compared to
multiport approaches.
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