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Abstract

present two cases of ALL incidentally detected during LC.

Background Laparoscopic cholecystectomy (LC) is one of the most commonly undertaken procedures worldwide
for cholecystolithiasis and cholecystitis. Accessory liver lobe (ALL) is a developmental anomaly defined as an excessive
liver lobe composed of a normal liver parenchyma. Some ALL exist on the serosal side of the gallbladder. We herein

Case presentation The first case was a 69-year-old woman diagnosed with chronic cholecystitis. LC was performed.
ALL was observed anterior to the wall of the gallbladder and resected after clipping. Pathological findings revealed
liver tissue with Glisson’s capsule and a lobular structure in ALL. However, communication between the bile ducts

of ALL and the main liver was unclear due to surgical heat degeneration. The second case was a 56-year-old woman
diagnosed with acute cholecystitis. LC was performed approximately one month after the attack, and ALL attached
to the wall of gallbladder. ALL was clipped and completely resected. Pathological findings showed that the bile ducts
of ALL might be connected within the wall of gallbladder.

Conclusions We presented two cases of ALL attached to the gallbladder encountered during LC. Since ALL contains
a normal liver parenchyma, postoperative bleeding or bile leakage may occur if it is inefficiently resected. Therefore,

the complete resection of ALL is important to prevent these postoperative complications.
Keywords Laparoscopic cholecystectomy, Accessory liver lobe, Postoperative complications

Background

The prevalence of gallstones is as high as 10-15% in the
global adult population [1]. Cholecystolithiasis or chol-
ecystitis occurs in approximately 20% of patients with
gallstones, and cholecystectomy is recommended [2, 3].
Laparoscopic cholecystectomy (LC) is one of the most
commonly undertaken procedures worldwide [4]. Bile
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leakage or bleeding are well-known complications of LC,
and management is required for their prevention [5].
Accessory liver lobe (ALL) is a developmental anomaly
defined as an excessive liver lobe composed of a normal
liver parenchyma [6, 7]. Since most cases of ALL are
asymptomatic, treatment is not necessary. However, in
rare cases, pedunculated ALL occur on the serosal side
of the gallbladder [8—10]. Surgeons may encounter ALL
attached to the gallbladder during LC. Appropriate man-
agement for ALL is necessary to avoid postoperative
bleeding or bile leakage. We herein present two cases of
ALL encountered during LC with a literature review.
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Case presentation

The first case was a 69-year-old woman diagnosed with
chronic cholecystitis. She had a previous medical history
of appendectomy for acute appendicitis at 11 years and
hysterectomy for uterine fibroids at 32 years. ALL was
not detected by computed tomography (CT) or mag-
netic resonance imaging (MRI) before surgery. LC was
performed for chronic cholecystitis at our institution.
The port was inserted into the umbilicus and the gall-
bladder was observed (we performed LC using a single
port). Inflammatory adhesion of the omentum was noted
around the gallbladder. After its detachment, ALL was
observed at the anterior peritoneal side of the gallblad-
der. The location was on the fundus side. The size of ALL
was approximately 7 mm, and the cord-like substance
between the main liver and ALL was resected after clip-
ping. Cholecystectomy was routinely performed. The
surgical view and extracted gallbladder and gallstones are
shown in Fig. 1. There were no postoperative complica-
tions, and the patient was discharged on the third day
after surgery. Pathological findings revealed cholecys-
tolithiasis with cholesterosis and Rokitansky—Aschoff
sinuses. Liver tissue with Glisson’s capsule and a lobular
structure were observed in ALL. Bile ducts were con-
firmed in ALL; however, their communication with the
main liver was unclear due to surgical heat degeneration
(Fig. 2).

The second case was a 56-year-old woman diagnosed
with acute cholecystitis. Acute cholecystitis improved
with antibiotic treatment, and the patient was referred
for elective cholecystectomy. She had a previous his-
tory of surgical treatment for an ovarian cyst and uterine
fibroids. Similar to the first case, ALL was not detected
by CT or MRI before surgery. LC was performed approx-
imately one month after the attack. Inflammation of the
gallbladder was severe and wall thickening was observed.
ALL was observed at the peritoneal side of the gallblad-
der. The location was on the anterior, and fundus side. Its
size was 10 mm (Fig. 3). The cord-like substance between
the main liver and ALL was clipped and resected (Fig. 3).
Cholecystectomy was performed stereotypically. There
were no complications, and the patient was discharged
on the second day after surgery. Pathological findings
revealed cholecystolithiasis with fibrosis. Bile ducts in
ALL were connected within the gallbladder wall, sug-
gested the bile ducts in ALL opened into gallbladder
(Fig. 4).

Discussion

ALL is defined as a supernumerary liver lobe composed
of a normal liver parenchyma, including bile ducts and
blood vessels [6]. Previous studies reported that ALL was
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Fig. 1 Intraoperative findings of the first case. A ALL was observed
at the anterior peritoneal side of the gallbladder. The location

was on the fundus side. The size of ALL was approximately

7 mm. B The cord-like substance between the main liver and ALL

was resected after clipping. C A photo of the resected specimen.
ALL was completely resected. Cholesterol gallstones were present
in the gallbladder. ALL: accessory liver lobe

caused by embryological abnormalities [11] or acquired
trauma [12]. There are three types of ALL. Riedel’s lobe
is a tongue-like elongation of the right liver, an ectopic
lobe is completely independent of the liver parenchyma,
which may exist anywhere in the body, and a peduncu-
lated lobe is ALL that is continuous with the liver [6,
13]. The prevalence of Riedel’s lobe ranges between 3.3
and14.5% [14, 15] and is more frequent in women (4.5—
19.4%) than in men (2.1-6.1%) [6]. Most cases of ALL
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Fig. 2 Hematoxylin—eosin staining of ALL, the wall of gallbladder,
and cord-like substance (atx 20 and x 200 magnification,
respectively). Liver tissue with Glisson's capsule and a lobular
structure were observed in ALL. Bile ducts were confirmed in ALL;
however, communication with the main liver was unclear due
to the heat denaturation of the tissue. ALL: accessory liver lobe

are asymptomatic; however, torsion [16], bleeding [17],
or extrinsic compression of the stomach [18] have been
reported. A previous study showed that the incidence of
ALL (pedunculated lobe) was 0.7% [10]. We herein pre-
sented two cases of ALL attached to the gallbladder dur-
ing LC. ALL was classified as pedunculated lobes in both
of these cases.

The diagnosis of ALL during preoperative imaging
examinations may facilitate its treatment in surgery.
Ultrasonography, enhanced CT, and MRI may be use-
ful for its diagnosis before surgery [19]. However, in the
two present cases, ALL was not detected in preoperative
examinations. The size of ALL attached to the gallblad-
der was approximately 10 mm and it was compressed by
the liver in a supine position; therefore, it was difficult to
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Fig. 3 Intraoperative findings of the second case. A Similar to the first
case, ALL was observed at the peritoneal side of the gallbladder.

The location was on the anterior, and fundus side. The size

of ALL was approximately 10 mm. B The cord-like substance

between the main liver and ALL was clipped and resected. C

A photo of the resected specimen. ALL was on the serosal surface

of the gallbladder. ALL: accessory liver lobe

diagnose before surgery. Since ALL may be incidentally
encountered, it is necessary to always be prepared for its
treatment.

Pathological findings previously demonstrated that
ALL contains three major structures: a portal vein,
hepatic artery, and bile ducts [8, 9]. Vessels and bile
ducts in ALL (particularly pedunculated lobes) may



Furuke et al. Surgical Case Reports

(2024) 10:118

Fig. 4 Hematoxylin—eosin staining of ALL, the wall of gallbladder,
and cord-like substance (atx 20 and x 200 magnification,
respectively). ALL consisted of liver tissue with Glisson's capsule
and a lobular structure. Bile ducts in ALL were connected

within the gallbladder wall, suggested the bile ducts in ALL opened
into gallbladder. However, the connection between the main liver
was unclear due to the heat denaturation of the tissue. ALL: accessory
liver lobe

be connected to the main liver. Therefore, postopera-
tive bleeding or bile leakage may occur if ALL is not
completely resected. It is desirable to clip and resect
bile ducts that enter the gallbladder bed (for example, a
subvesical bile duct) in order to avoid postoperative bile
leakage [20]. We resected the cord between ALL and
the main liver using laparoscopic coagulation shears
after clipping, and both cases were discharged without
bile leakage after surgery. Due to surgical heat degen-
eration of the cord, communication between bile ducts
in ALL and the main liver was unclear. Instead, bile
ducts in ALL might be opened into the gallbladder in
the second case; therefore, the preservation of ALL may
also be a cause of bile leakage. It was very rare anat-
omy if the bile ducts in ALL opening directly into the
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gallbladder. However, there were bile ducts that com-
municate with the gallbladder other than cystic duct,
such as Luschka’s ducts or subvesical bile ducts [20].
It might be possible that the bile duct in ALL opening
into the gallbladder due to an embryological abnormal-
ity. For our suggestion, ALL attached to the gallbladder
needs to be completely resected along with the gall-
bladder in order to avoid bile leakage.

Since this was a retrospective observational study at a
single institution with a small number of patients, further
research on a larger number of patients is necessary.

Conclusion

We herein presented two cases of ALL attached to the
gallbladder that were encountered during LC. It is impor-
tant to always consider ALL attached to the wall of the
gallbladder when performing LC. To avoid postopera-
tive complications, ALL, particularly pedunculated lobes,
need to be completely resected after clipping the cord-
like substance.

Abbreviations

LC Laparoscopic cholecystectomy
ALL  Accessory liver lobe

CT  Computed tomography

MRl Magnetic resonance imaging

Acknowledgements
We thank all the authors who performed clinical treatment and were responsi-
ble for the management of patients.

Author contributions

HF wrote the manuscript. TT, HK, and KF contributed to the data collection,
analysis, and interpretation. TT performed the surgery. All authors conceived
of the study, and participated in its design and coordination. All authors
approved the final manuscript for publication.

Funding
The authors declare that this study had no funding.

Availability of data and materials
The data for this study will not be shared to ensure patient confidentiality.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
The present study was conducted in accordance with the principles of the
Declaration of Helsinki, and informed consent was obtained from all patients.

Competing interests

The authors declare that they have no competing interests.

Received: 31 March 2024 Accepted: 7 May 2024
Published online: 13 May 2024

References
1. Gibney EJ. Asymptomatic gallstones. Br J Surg. 1990,77(4):368-72.



Furuke et al. Surgical Case Reports (2024) 10:118

20.

Festi D, Reggiani ML, Attili AF, Loria P, Pazzi P, Scaioli E, Capodicasa S,
Romano F, Roda E, Colecchia A. Natural history of gallstone disease:
expectant management or active treatment? Results from a population-
based cohort study. J Gastroenterol Hepatol. 2010;25(4):719-24.
Sakorafas GH, Milingos D, Peros G. Asymptomatic cholelithiasis:

is cholecystectomy really needed? A critical reappraisal 15 years

after the introduction of laparoscopic cholecystectomy. Dig Dis Sci.
2007;52(5):1313-25.

Stinton LM, Shaffer EA. Epidemiology of gallbladder disease: cholelithiasis
and cancer. Gut Liver. 2012:6(2):172-87.

Alexander HC, Bartlett AS, Wells Cl, Hannam JA, Moore MR, Poole GH,
Merry AF. Reporting of complications after laparoscopic cholecystec-
tomy: a systematic review. HPB. 2018;20(9):786-94.

Glenisson M, Salloum C, Lim C, Lacaze L, Malek A, Enriquez A, Compag-
non P, Laurent A, Azoulay D. Accessory liver lobes: anatomical description
and clinical implications. J Visc Surg. 2014;151(6):451-5.

Khan AM, Hundal R, Manzoor K, Dhuper S, Korsten MA. Accessory liver
lobes: a diagnostic and therapeutic challenge of their torsions. Scand J
Gastroenterol. 2006;41(2):125-30.

Kundu N, Chattoraj AK. A rare case of gall bladder containing acces-

sory lobe of liver stuck to its wall: a case report. J Family Med Prim Care.
2022;11(1):363-5.

Park AH, Tran TA, Neychev V. Accessory liver lobe attached to the wall of
the gallbladder. Cureus. 2019;11(11): €6113.

Sato S, Watanabe M, Nagasawa S, Niigaki M, Sakai S, Akagi S. Laparoscopic
observations of congenital anomalies of the liver. Gastrointest Endosc.
1998;47(2):136-40.

. Carrabetta S, Piombo A, Podesta R, Auriati L. Torsion and infarction of

accessory liver lobe in young man. Surgery. 2009;145(4):448-9.
Koplewitz BZ, Manson DE, Ein SH. Posttraumatic torsion of accessory lobe
of the liver and the gallbladder. Pediatr Radiol. 1999,29(11):799-802.
Bilen S, Sezen CB, Aker C, Kocattirk C. A rare intrathoracic mass: accessory
liver lobe. Turk Gogus Kalp Damar Cerrahisi Derg. 2019;27(3):411-3.
Sham R, Sain A, Silver L. Hypertrophic Riedel's lobe of the liver. Clin Nucl
Med. 1978;3(3):79-81.

Mould RF. An investigation of the variations in normal liver shape. Br J
Radiol. 1972;45(536):586-90.

Lefaucher C, Dupuis E, Muller J, Laham A. Torsion of Riedel’s lobe: two
cases (author’s transl). J Chir. 1978;115(1):25-8.

Viykouril L. An uncommon cause of acute abdomen-hemorrhage into an
accessory hepatic lobe. Rozhl Chir. 1989;68(4):253-7.

Akbulut S, Cakabay B, Sevinc MM, Basak F. Gastric outlet obstruction
caused by Riedel’s lobe of the liver: a diagnostic and therapeutic chal-
lenge for surgeons. Hepatogastroenterology. 2011;58(106):589-92.

Ozaki K, Yoshikawa J, Yamamoto T. Morphometric analyses of small acces-
sory liver lobes using radiological imaging. Clin Imaging. 2018;51:43-9.
Carannante F, Mazzotta E, Miacci V, Bianco G, Masciana G, D’Agostino F,
Caricato M, Capolupo GT. Identification and management of subvesi-

cal bile duct leakage after laparoscopic cholecystectomy: a systematic
review. Asian J Surg. 2023;46(10):4161-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 5 of 5



	Laparoscopic cholecystectomy for patients with accessory liver lobe attached to the wall of the gallbladder: case reports
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


