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Abstract

Focal nodular hyperplasia is a benign liver lesion incidentally discovered with increasing
frequency because of the proliferation of imaging studies. Radiographic characterization

can diagnose this pathologic lesion and nonoperative therapy is the standard of care.
However, surgical resection may be required for diagnostic reasons or symptomatic patients.
Depending on the anatomic location of the lesion, biopsy and/or resection can be performed
laparoscopically. We herein report the case of a 26-year-old Japanese woman with a hepatic
tumor who required a medical examination. Her medical history was negative for alcohol
abuse, oral contraceptive administration and trauma. Clinical examination showed no
significant symptoms. Ultrasonography, computed tomography and magnetic resonance
imaging showed a mass located in the left lateral segment of the liver with a diameter of
about 40 mm. It was difficult to diagnose the tumor definitively from these imaging studies,
so we performed laparoscopic partial hepatectomy with successive firing of endoscopic
staplers. The histopathological diagnosis was focal nodular hyperplasia. Surgical procedures
and postoperative course were uneventful and the patient was discharged from the hospital
on postoperative day 5.

Introduction

Focal nodular hyperplasia (FNH) is the second most common benign tumor of the
liver, following hemangioma [1]. The definition was developed by Edmonson, who
described it first in 1958 [2]. The pathogenesis of the disease is unknown [3]. However,
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it is thought to involve altered blood flow due to vascular malformation [4]. The
prevalence of FNH is approximately 1% in the general population, and it is more
frequent in women of reproductive age than in men (8:1) [5, 6]. Clinically, FNH is
asymptomatic and discovered incidentally in 80% of cases [2]. The remaining 20% of
patients with FNH have concurrent symptoms [3]. Occasionally, patients complain of
chronic abdominal pain. Rarely, patients present with jaundice or nausea and vomiting.
A palpable abdominal mass is present only 4% of the time [6]. FNH is discovered most
often as an incidental finding on imaging studies or during abdominal surgery [3].

Differentiation of FNH and other hypervascular liver lesions, such as hepatocellular
carcinoma (HCC), metastases and hepatocellular adenoma (HCA), is important
because of the drastically different therapeutic approaches [7, 8]. HCC and metastases
are always treated surgically as long as the general and local conditions do not
contraindicate an operation, but HCA usually requires surgical removal because of the
associated risk of hemorrhage or malignant transformation [2]. In contrast, FNH does
not require treatment if it does not show associated symptoms, rapid increase in size or
intralesional hemorrhage, which are considered indications for resection together with
unclear radiologic aspect [9], which actually is the most frequent indication for surgery.

However, FNH can be well distinguished from other hypervascular lesions only if it
shows a typical aspect. In contrast, in case of atypical FNH, imaging findings are not
specific enough to provide a secure diagnosis and histologic verification of the lesion is
required [2]. Here we report the case of a patient with a FNH resected laparoscopically.

Case Report

A 26-year-old Japanese woman required a medical examination and presented to our hospital.
Her medical history was negative for alcohol abuse, oral contraceptive (OC) administration and
trauma. Clinical examination showed no significant symptoms. Her complete blood counts including
normal hemoglobin and platelet levels and the following: white blood cell count 4,100/pl, red blood
cell count 376 x 104/pl, hemoglobin 11.2 g/dl, and platelets 20.4 x 104/pl. Laboratory studies
showed normal albumin and liver enzymes, and negative hepatitis B surface antigen and antibodies
to hepatitis C; prothrombin time was also unremarkable. Tumor markers including carcinoembryonic
antigen (CEA), carbohydrate antigen 19-9 (CA19-9), a-fetoprotein (AFP), and PIVKA-II were within
normal limits and as follows: CEA 1.0 ng/ml, CA19-9 <2.0 U/ml, AFP 2.3 ng/ml, and PIVKA-II 16 mAU.
Ultrasonography documented a low-echoic mass with a diameter of 39 x 21 mm between the left lobe
of the liver and the stomach. Computed tomography (fig. 1) showed a mass without a capsule located
in the left lateral segment with a diameter of 39 x 37 mm. The mass was consistent with a solid,
exophytic tumor. The tumor was highly hyperdense during the arterial phase, with no contrast
enhancement in the late phase. No central scar was seen inside the lesion. Magnetic resonance
imaging (fig. 2) detected a focal area about 40 x 34 mm in diameter, hypointense on T2-weighted
images, isointense on T1-weighted images and hypointense on diffusion-weighted images. Since we
could not diagnose it definitively as FNH from the results of imaging studies and taking into
consideration its small size and superficial localization, and the patient being young and in a good
general condition, laparoscopic resection of the lateral segment of the liver was planned.

After the induction of general anesthesia, in the lithotomy position, a 10 mm trocar was introduced
through a small incision of the umbilical scar (open method) and laparoscopy was performed under
carbon dioxide pneumoperitoneum, with abdominal pressure maintained below 10 mm Hg. A trocar
of 12 mm was introduced in the right lateral quadrant and three other trocars of 5 mm were
introduced in the right upper quadrant, the left lateral quadrant, and the epigastric region. The tumor
was located in the peripheral left lateral segment of the liver without invasion to the stomach and
spleen. We resected the tumor with firing of endoscopic staplers two times. After the resection was
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complete, the specimen was placed into a plastic bag and its extraction was performed through the
slightly enlarged umbilical trocar incision. Operating time was 118 min with limited blood loss.

The 48 g specimen (fig. 3) measured 4 x 4 x 5 cm and was composed of mature hepatocytes,
ductular reaction and abnormal vessels, so it was FNH histologically, without a central scar. This
tumor was hard to diagnose as HCA, there being ductular reaction and no inflammation. These
hepatocytes were mature and the background liver was normal, so this tumor was also hard to
diagnose as dysplastic nodule and HCC. Surgical procedure and postoperative course were uneventful
and the patient was discharged from the hospital on postoperative day 5.

Discussion

FNH is the second most common benign tumor of the liver, following hemangioma
[1]. The pathogenesis of the disease is unknown [3]. FNH is more frequent in women
of reproductive age than in men (8:1) [5, 6]. Although widely investigated, the
relationship of OCs to FNH is not well characterized [3]. Recent studies have indicated
that there is no association between FNH and the use of OCs [3]. However, OCs may
promote FNH progression because patients taking OCs tend to have larger lesions
and are more likely to be symptomatic [10]. FNH is often discovered incidentally on
imaging studies or during abdominal surgery [3]. In our case, the patient was a young
woman, but she had not taken OCs before. She was also asymptomatic and just
underwent a general medical examination.

When we find FNH incidentally, we have to distinguish the tumor from other solid
liver tumors. The examination of a resected specimen remains the gold standard
when radiographic studies cannot clarify the diagnosis [11]. Once confirmed, FNH is
usually treated conservatively [2]. Indications for surgery include progressive disease,
increasing pain and a lesion for which malignancy cannot be ruled out [9].

Laparoscopic surgery has benefits for many traditional open procedures including
appendectomy, cholecystectomy, nephrectomy and splenectomy [12-15]. Recently,
minimally invasive resection of solid liver tumors has been documented in the
literature [3]. However, laparoscopic surgery for liver resection is a highly specialized
procedure because the liver, given its unique anatomical features, presents technical
difficulties for surgery such as the control of bleeding and bile leakage from the
intrahepatic vessels. However, important technological developments and improved
endoscopic procedures are being established. Equipment modifications, such as
intraoperative ultrasonography, ultrasonic dissection, microwave coagulators and
argon laser beam coagulators, have all been recognized for their efficacy in liver
surgery, as has the introduction of endoscopic linear staplers and laparoscopic
coagulation shears. Thus, laparoscopic partial hepatectomy has recently been
performed more often [16]. There have been reports of laparoscopic right and left
lobectomy [17, 18], and laparoscopic surgery has also been applied to left lateral
segmentectomy for living donor liver for transplantation [19]. The anatomical location
of the lesion is the most important determinant of laparoscopic resectability [3].
Anterolateral lesions, Couinaud segments II-VI, are most amenable to the laparoscopic
approach [20]. In our case, we thought the tumor might be FNH from the imaging
studies, but we could not diagnose it as FNH definitively. In addition, the tumor was
located in the peripheral left lateral segment of the liver, so we performed not a
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laparotomy but laparoscopic surgery safely, which is considered less invasive and more
cosmetic.

In conclusion, whenever clinicians, radiologists and surgeons are faced with
difficulty, we have to make a complete diagnosis. The importance of differentiating
these diseases should not be underestimated simply because of their benignity.
Moreover, surgical resection should not be considered as a failure of the preoperative
diagnostic attempt, but as the mainstay for definitive diagnosis [2]. We suggest that
laparoscopic surgery is a good alternative to open surgery for minor liver resection in
selected patients. Further studies with a large number of cases, a longer follow-up
period and prospective randomization are needed for better definition of the role of
laparoscopic hepatectomy.

Disclosure Statement

The authors declare that they have no conflicts of interest.

Fig. 1. Abdominal dynamic computed tomography showed a mass in the left lateral segment of
the liver (arrow), which was highly hyperdense during the arterial phase (a), with no contrast
enhancement in the late phase (b). The mass was 39 x 37 mm in diameter and consistent with a
solid, exophytic tumor without central scar inside the lesion.
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Fig. 2. Magnetic resonance imaging showed a focal area of about 40 x 34 mm in diameter in the
left lateral segment of the liver (arrow), hypointense on T2-weighted images (a), isointense on
T1-weighted images (b) and hypointense on diffusion-weighted images (c).

Fig. 3. The macroscopic specimen showed a nonencapsulated solitary mass in the left lateral segment
of the liver, which was 48 g and 4 x 3.5 cm in diameter (a, b). Microscopic examination showed this
tumor to be composed of mature hepatocytes, ductular reaction and abnormal vessels, and revealed
FNH without a central scar.
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