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A rare case of accessory liver lobe torsion i

in a pediatric patient who showed recurrent
epigastralgia and who was treated by elective
laparoscopic resection
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Abstract

Background: Accessory liver lobe (ALL) is a rare liver malformation. An ALL develops due to malformation of the
endodermal caudal foregut and segmentation of the hepatic bud in the third week of gestation. Most ALLs are
asymptomatic and are detected incidentally during abdominal surgery. The incidence of ALL is< 1% in patients who
undergo abdominal surgery. However, some ALLs twist and cause acute abdomen. We experienced a pediatric case
of ALL torsion in a patient who underwent elective laparoscopic surgery.

Case presentation: The 5-year-old girl had a 3-month history of epigastralgia and vomiting, which occurred

every 2 weeks. Abdominal ultrasonography with color Doppler imaging revealed an 11.8 x 13.6 mm nonvascular
lesion with mixed echogenicity near the round ligament of the liver. Enhanced computed tomography confirmed

a 14 x 16 x 20 mm low-attenuation mass surrounded by a hyperdense line and disproportionate fat stranding on
the right side of the round ligament of the liver. There was no ascites or hemorrhage. These findings suggested an
abscess of the round ligament of the liver. Her symptoms improved with the administration of oral antibiotics; thus,
we planned to perform elective exploratory laparoscopy and subsequent resection. Two trocars (5 mm) were inserted
through a multichannel port device at the umbilicus and one trocar (3 mm) was inserted at the right lateral abdo-
men. Upon observation of the abdominal cavity, the omentum was observed adhering to the round ligament of the
liver. Macroscopic observation revealed no apparent mass lesions. We performed adhesiolysis of the omentum from
the round ligament of the liver using a vessel sealing system. We performed resection at the site at which adhesion
had formed between the round ligament of the liver with the surrounding tissue using a vessel sealing system and
the resected specimen was extracted through the umbilical wound. The postoperative course was uneventful. A
pathological examination revealed necrotic liver tissue. The resected tissue was founded to be an ALL with ischemic
change.

Conclusions: The recurrent abdominal pain was induced by torsion of the ALL. Pediatric surgeons should consider
ALL torsion as a differential diagnosis for epigastralgia of unknown etiology.
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Background

Accessory liver lobe (ALL) is a rare liver malformation.
An ALL develops as a result of the malformation of the
endodermal caudal foregut and segmentation of the
hepatic bud in the third week of gestation [1]. Most ALLs
are asymptomatic, with some detected incidentally dur-
ing abdominal surgery. The incidence of the ALL was
reported to be<1% in patients undergoing laparoscopic
surgery [2]. However, in some cases, torsion of the ALL
occurs, causing acute abdomen. Twenty-four pediat-
ric cases of ALL torsion have been reported [3—5]; most
were resected in an emergency operation. We herein
report a rare case of ALL torsion in a pediatric patient
who showed recurrent epigastralgia, and who was treated
by elective laparoscopic resection.

Case presentation

A 5-year-old girl with history of mackerel allergy, atopic
dermatitis and chronic constipation, had a 3-month
history of epigastralgia and vomiting, which occurred
repeatedly, every 2 weeks. A pediatrician performed
physical and laboratory examinations when she had no
symptoms; however, no abnormal findings were rec-
ognized. Four months later, she was transferred to our
institution for a detailed workup because of recurrent
epigastralgia.

On abdominal examination, a small palpable mass
was identified in the upper abdomen. A blood analysis
revealed the following: white blood cell count, 10,100 /pl;
hemoglobin, 13.2 g/dl; and C-reactive protein, 0.66 mg/
dl. The patient’s liver enzyme levels were within the nor-
mal ranges. On abdominal ultrasonography with color
Doppler imaging, an 11.8 x 13.6 mm nonvascular lesion
with mixed echogenicity was detected near the round
ligament of the liver (Fig. 1). Enhanced computed tomog-
raphy (CT) confirmed a 14 x 16 x20 mm mass with
low attenuation surrounded by a hyperdense line with
disproportionate fat stranding on the right side of the
round ligament of the liver (Fig. 2). There was no ascites
or hemorrhage in the abdominal cavity. These findings
suggested an abscess of the round ligament of the liver.
Her symptoms were improving; thus, we prescribed oral
antibiotics and planned to perform elective laparoscopic
exploration followed by resection. After her last admis-
sion to the hospital, she had no symptoms for approxi-
mately 2 months until she underwent surgery. The target
lesion was small and was detected preoperatively. We
therefore decided to perform two-site laparoscopic sur-

gery [6].
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Fig. 1 Abdominal ultrasonography with color Doppler imaging. A
nonvascular lesion of mixed echogenicity was recognized near the
round ligament of the liver
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Fig. 2 Enhanced computed tomography scan of the abdomen.
A low-attenuation mass surrounded by a hyperdense line and

disproportionate fat stranding on the right side of the round

ligament of the liver

Under general anesthesia, the patient was placed in the
broard base position. The umbilicus was opened through
a 1.5 cm longitudinal incision, and a wound retractor
(LAP PROTECTOR Mini-mini; Hakko Co. Ltd, Tokyo,
Japan) was applied. Two 5-mm trocars (scope and oper-
ator’s right hand, respectively) were inserted through
multichannel port device (E+Z access; Hakko Co. Ltd)
to attach to the wound retractor and pneumoperito-
neum was established (8 mm Hg, 5 L/min CO, insuffla-
tion). In addition, a 3-mm trocar (operator’s left hand)
was inserted at the right lateral abdomen under a lapa-
roscopic view (30° rigid scope, KARLSTORZ, Tuttlingen,
Germany). Observation of the abdominal cavity revealed
adhesion between the omentum and the round ligament
of the liver (Fig. 3a). Macroscopic observation revealed
no apparent mass lesions. We performed adhesiolysis of
the omentum from the round ligament of the liver using
a vessel sealing system (LigaSure” Maryland; Medtronic,
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Fig. 3 Operative findings. a The omentum was adherent to the round ligament of the liver. The arrow points the ALL. b Resecting adhesion from
around the round ligament of the liver. ¢ Ligation of the round ligament of the liver attached to the liver

Dublin, Ireland) (Fig. 3b). After ligation of the round liga-
ment of the liver attached to the liver site using a loop
suture (ENDOLOOP® Ligature; Johnson & Johnson, NJ,
USA) (Fig. 3c), we resected the round ligament of the
liver with the surrounding tissue using a vessel sealing
system (Additional file 1: Video). The resected specimen
was extracted through the umbilical wound. The postop-
erative course was uneventful. She was discharged from
hospital 3 days after surgery and remained asymptomatic
for approximately half a year.

The resected specimen is shown in Fig. 4a. Microscopi-
cally, 6 mm of granulomatous tissue was observed around
the round ligament. The collection of multinucleated
giant cells and histiocytes, hemosiderin deposition and
an area of coagulative necrosis with lymphocyte infiltra-
tion were also detected (Fig. 4b). Necrotic liver tissue in
the area of necrosis was detected by silver impregnation
staining (Fig. 4c). We concluded that the resected tissue
was an ALL with ischemic change.

Discussion

Liver malformations include ALL and ectopic liver. Dif-
ferent definitions and classifications are applied. The
most widely applied classifications categorize liver mal-
formation into four types: (1) large ALL (>30 g) attached
to the liver by a stalk; (2) small ALL (<30 g) attached
to the liver; (3) ectopic accessory liver without any con-
nection to the liver; and (4) microscopic ectopic liver

[3, 7]. Types 1 and 2 are classified as ALL, which has
the potential for torsion, while types 3 and 4 are classi-
fied as ectopic liver, which does not have the potential for
torsion.

An ALL may prevent fusion of the anterior abdominal
wall and is frequently associated with anterior abdomi-
nal wall defects [1]. Corbitt et al. reported that, 41 % of
22 children with ALL showed associated abdominal wall
defects, including omphalocele, Beckwith—Wiedemann
syndrome, umbilical hernia and cloacal exstrophy [3].

The exact cause of ALL torsion is often unknown, but
some studies reported that it might be caused by strenu-
ous exercise or trauma [8]. After torsion, ALL sometimes
shows spontaneous resolution. However ALL torsion has
the potential to cause infarct, rupture, fracture, bleeding,
hemangioma, biliary obstruction and gallbladder tor-
sion. They potentially cause symptoms, such as acute or
recurrent abdominal pain, nausea, vomiting, anorexia,
pallor or cyanosis due to hypovolemic shock, impairment
of the liver function or cholestasis [4, 9]. Most reported
cases follow an acute course. Few cases showed recurrent
symptoms and only one adult case was treated by elective
resection [10]. In our case, the patient’s 3-month history
of recurrent epigastralgia and vomiting suggested that
the ALL may have been repeatedly twisted and spontane-
ously resolved. Finally, the ALL was completely twisted;
however, her symptoms disappeared spontaneously. We
hypothesize that her symptoms disappeared because the
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Fig. 4 Pathological findings. a Surgical resection specimen. The arrow points to the ALL. b Hematoxylin—eosin staining. ¢ Silver impregnation

ALL was small and as a result, ALL became completely
necrotic.

Ultrasonography, non-contrasted or enhanced CT and
magnetic resonance imaging (MRI) are used for the diag-
nosis of ALL. However, most cases were not diagnosed
preoperatively [11, 12]. In our case, on ultrasonography
and CT, the twisted ALL appeared as an ischemic or
congested mass lesion. On enhanced CT, a low-attenua-
tion mass surrounded by a hyperdense line and dispro-
portionate fat stranding raised suspicion of an abscess;
however, the hyperdense line on non-enhanced CT sug-
gested hemorrhagic necrosis due to torsion of an ALL.
In addition, it was reported that in some cases, adjacent
fat stranding may occur in the presence of surrounding
inflammation due to torsion [3, 11]; thus, the dispropor-
tionate fat standing in our case might have been due to
torsion of the ALL. MRI is also reported to be more sen-
sitive than CT for obtaining a definitive diagnosis [12];
thus, it may be useful for a differential diagnosis in non-
emergent cases.

The surgical indications for asymptomatic ALL are
controversial. Generally, cases of asymptomatic ALL are
observed. However, torsion of a large ALL with strangu-
lation of the vascular supply to the liver may potentially
lead to severe hepatic ischemia. Ladurner et al. reported

a case of torsion of a large ALL in which liver transplan-
tation was required [13]. A large ALL with a stalk should
be resected before torsion occurs. However, torsion of
small ALLs has also reported [14]. The size of the ALL
might be not necessarily proportional to the ease of tor-
sion. In cases in which ALL torsion is suspected, prompt
management and emergency exploratory laparotomy or
laparoscopy should be recommended in order to avoid a
potentially life-treating condition. Additionally, there are
cases that was suspected tumor or abscess by imaging [1].
If we cannot rule out these possibilities, we consider that
we should perform surgery for diagnosis.

Laparoscopic resection of ALL torsion has been
reported in pediatric cases [3, 11]. There are no reports of
the resection of an ALL located near the round ligament
of the liver. The laparoscopic resection of an abscess of
the falciform ligament has been reported [15]. Accord-
ing to this report, a surgeon should use vessel clips or an
ultrasonically activated device to prevent hemorrhage
from the branches of the internal thoracic vein or the
inferior phrenic vein. After torsion is established, elective
surgery may be allowed depending on the general condi-
tion and symptoms of the patient. The performance of
2-site laparoscopic extirpation allows excellent cosmetic
outcomes. We previously reported that even trainee
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could perform a 2-site laparoscopic appendectomy safely
[6]. Our approach is also feasible for elective surgery of
ALL.

Conclusions

We successfully treated a pediatric patient with ALL
torsion. A definitive diagnosis of small ALL is difficult
to make before surgery. However, laparoscopic elec-
tive resection is acceptable for a pediatric patient with a
small ALL with no symptoms. Pediatric surgeons include
ALL torsion in the differential diagnosis epigastralgia of
unknown etiology.
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