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Abstract
Background: Hepatic Cysts (HC) known as "simple cysts", are benign, frequent and most
often asymptomatic. They are present in about 2.5% to 4.7% of the population. They
are divided into congenital and acquired. Congenital cystic lesions include polycystic
liver disease, simple cysts, duct related and ciliated hepatic foregut cysts. Acquired
cystic lesions are divided into infectious represented by hydatid cyst, the amoebic
abscess, and the pyogenic abscess. The non-infectious represent the most frequently
reported differential diagnoses which are cystadenoma, cystadenocarcinoma. The
aim of this retrospective study is to report and evaluate the results of laparoscopic
fenestration of this kind of hepatic cysts.
Materials and methods: For 8 years, 12 patients underwent surgery for one or more
liver cysts. It was 10 women and 02 men. The mean age was 57.5 years (31-74 years)
with sex ratio=0.2. The site of the hepatic cyst, the associated complications were
determined using imaging techniques. The number the hepatic location of the cyst
and the short and long term therapeutic results were noted.
Results: All our patients were symptomatic and all were operated by laparoscopic
approach. The perfection of the technique and the arrival of laparoscopic surgery
now make it possible to consider fenestration as a good therapeutic way of the
symptomatic patient, the only indication to the latter. The postoperative period was
smooth in all cases.
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Conclusion: The liver cysts are common. Imaging tests allow characterizing and
discussing their differential diagnosis. The simplicity of accomplishment and the low
rate of complications made the laparoscopic fenestration as the treatment of choice
in patients with hepatic cysts.
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Introduction
Liver Cysts (LC) are benign, frequent, single or multiple lesions
and most often asymptomatic [1]. They are present in 2.5% to
4.7% of the population [2]. The term hepatic cyst generally refers
to solitary nonparasitic cysts of the liver also known as simple
cysts. Nevertheless more than a few other cystic lesions must
be distinguished from true simple cysts. The classification of
hepatic cysts includes congenital and acquired types. Among the
congenital, must be distinguished the simple or sporadic forms
and Polycystic Liver Disease (PCLD). It should be noted that the

congenital forms can be associated with renal cysts. The acquired
forms include cysts as an evolution of organized traumatic
hematomas, parasitic cysts (hydatid cysts), pyogenic cysts (abscess
cysts) neoplastic cysts (Cystoadenoma, Cystoadenocarcinoma),
and metastatic cysts [3]. These conditions can usually be
distinguished on the basis of the patient's symptoms, clinical
history, and the radiographic appearance of the lesion. Ductal
cysts, choledochal cysts, and Caroli disease are differentiated
from hepatic cysts by involvement of the bile ducts and they are
not studied in this work. The treatment of simple hepatic cysts
presents some relevant controversies [4].
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Patients and Methods
This is a retrospective study of 12 cases of liver cysts. These
patients were collected in the General Surgery Department of Tizi
Ouzou University Hospital, Algeria over a period of 08 years from
January 2010 to December 2017 divided between 10 women
and 2 men. The average age was 57.5 years (range 31-74 years).
The site of the liver cyst the associated complications were
determined using imaging techniques. Therapeutic methods and
short- and long-term results were noted. The surgical indication
and the choice of the type of surgical treatment, with possible
laparoscopic approach, on the basis of the immediate results and
the possibility of relapse of the disease, are also under discussion
(Tables 1 and 2).

Results
All our patients were symptomatic. The isolated or associated
clinical signs leading to the discovery of the hepatic cyst were
exclusively type of abdominal pain in the right hypochondrium
in nine patients and digestive nausea and vomiting in three
patients. The average period of onset of clinical symptomatology
compared to the finding of the liver cyst is 07 years with extremes
of 06 to 15 years. Abdominal Ultrasound (USE) was performed
in all our patients (Figure 1). This examination revealed a single
liver cyst in ten cases and multiple with two or more cysts in
two cases. In addition, gallbladder stones are associated with
the hepatic cyst in two cases. Abdominal computed tomography
CT scan (Figure 2) accomplished in all patients also, confirmed
the diagnosis of liver cyst in 9 cases and suspected cystadenoma
or hydatid cyst in 3 cases. For 3 patients, Magnetic Resonance
Table 1 Clinical finding in patients with liver cysts [5].
Patient case number.
1
2
3
4
5
6
7
8
9
10
11
12

Symptoms
Epigastric pain, gallbladder lithiasis
Epigastric pain, gallbladder lithiasis
Abdominal pain
Abdominal and right shoulder pain
Abdominal pain with nauseas and vomiting
Right shoulder pain
Epigastric pain with vomiting
Right shoulder pain
Epigastric pain
Abdominal pain with nauseas and vomiting
Abdominal and right shoulder pain
Abdominal pain

Table 2 Gigot’s classification for polycystic liver disease [5].

Type
I
II
III

6

Description
Presence of less than 10 large hepatic cysts measuring
more than 10 cm in maximum diameter
Diffuse involvement of liver parenchyma by multiple
cysts with remaining large areas of non-cystic liver
parenchyma
Presence of diffuse involvement of liver parenchyma
by small and medium-sized liver cysts with only a few
areas of normal liver parenchyma

Figure 1 USE showing simple hepatic cyst.

Imaging (MRI) showed extensive hepatic cystic formation
(Figure 3). The location of hepatic cysts was at segment III in
three cases (with 8, 10 and 15 cm in diameter, respectively),
at segment VI in two cases (with 18 and 20 cm in diameter,
respectively), at the segment VII in two cases (with 14 and 10.5
cm in diameter), at segment IV in one case (12 cm in diameter),
at segment V in one case (14 cm in diameter) and at segment II (8
cm in diameter). The other two patients with multiple cysts had
a variable diameter between 6 and 20 cm interesting two to four
segments. All patients furthered from a hydatid cyst serology.
It was negative in all cases. Tumor markers (CA19-9 levels and
ACE levels) also were negative in all cases. All our patients were
treated by laparoscopic fenestration. The fenestration began with
a careful puncture of the cyst, then all the fluid was aspirated and
the prominent dome was resected (Figure 4). The operative piece
was extracted in a bag and sent to histopathological examination.
Abdominal drainage was performed in 9 patients. There were no
conversions. The postoperative period was passed smoothly for
all our patients. We did not notice any recurrence. The histological
study result was benign in all cases (Table 3).

Discussion
First, it is useful to define the general clinical characteristics of this
pathology, to institute an appropriate and adequate therapeutic
program. In fact, there are three fundamental points:
1. This is a benign pathology,
2. Often asymptomatic or with few signs and symptoms (vague
abdominal pain, mild dyspnea, etc).
3. This is accompanied by normal hepatic function tests.
Then apart from the open or laparoscopic approach (as the
interventions can readily be overlapped), the surgical indication
in general must be recognized on the basis of the appearance
of the symptoms. Two elements of debate are in evidence:
the anatomical-clinical characteristics of the pathology and
the surgical indication. These are related to the presence of
hepatic cysts i.e., the presence of another disease such as
cholelithiasis [3]. The simple cystic liver usually affects women
(sex ratio=3/2), its prevalence is 1% to 2% in adults [5-7] and
increases with age (until the age of 40) [8]. It contains a serous
This article is available in: http://www.imedpub.com/general-surgery-reports/
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Figure 2 CT scan showing liver cyst of right and left lobes

Figure 3 (a) T1 hepatic axial MRI with single hepatic cyst (homogeneous hyposignal). (b) T2 hepatic axial MRI with single hepatic cyst
(homogeneous T2 hypersignal).

fluid. Histopathological examination describes LC as an abnormal
cavity separated from the healthy hepatic parenchyma by a
cuboid or cylindrical epithelial lining that does not communicate
with the bile ducts. Usually the described symptoms arise from
the effect of the volume of the cyst(s). Furthermore, about 15%
[9] of patients are asymptomatic, but the most common problem
is the sense of bulk and the mild pain in the upper abdominal
quadrants. Even though rare, infection of the cysts (more
frequent in polycystosis) and the presence of jaundice from
© Under License of Creative Commons Attribution 3.0 License

compression of the biliary tree can be found [10]. The increase
of pressure in the cysts can lead to inflammatory reaction, even
parietal erosion and bleeding (intra-cystic bleeding) or, if the
cyst is extra-hepatic it can occur exceptionally an intraperitoneal
rupture. It is also possible to observe infections of these cysts
either by the hematogenous or by the biliary way. The literature
reports no case of malignant degeneration [1] as is the case in our
series. Hepatic cysts grow slowly and are a long asymptomatic
[9] as in our patients who have never presented particular
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Figure 4 Intraoperative images showing in A: fenestration and aspiration of the cystic fluid and in B, C, D: deroofing of the liver cyst.

Table 3 Direct results with the laparoscopic approach.
Parameter
Mortality
Conversion
Mean operative time (min)
Hospital stay (days)
Ascites
Disappearance of the symptomatology
Histology of the removed wall

Hepatic cyst
No
No
52 (range 35–90)
7 (range 4–21)
No
Complete
Simple cyst

symptoms for, on average, 7 years duration, when they become
symptomatic (32%), the main manifestation (95%) is the pain.
Signs of digestive or thoracic compression such as dyspnea may
be observed, as well as cholestasis or portal hypertension. The
diagnosis can be easy on ultrasound, abdominal CT or MRI by
highlighting the rounded or oval appearance of the cyst with
a thin non calcified wall, associated with the absence of septa
and wall nodules and absence of peripheral enhancement to CT
and magnetic resonance imaging and finally homogeneity of the
content. Difficulty of differentiation between cystadenomas and
cystadenocarcinomas can be observed particularly in cases of
intra-cystic bleeding and infection [11,12]. Despite the progress
in imaging technology and increasing acknowledgement of
biliary Cystadenoma and Cystadenocarcinoma, preoperative
diagnosis is uncertain. Cystic neoplasms are estimated to be
about 5% of cystic liver lesions and 5% of them are malignant.
The overall incidence of malignant hepatic tumors is lower than
© Under License of Creative Commons Attribution 3.0 License

0.41% [13,14]. The histogenesis of CA remains unclear but either
a congenital origin or a reactive process to some focal injury is
supposed.
Most of the Cystadenomas stay quiet and are discovered
incidentally or they appear causing tumor compression
abdominal symptoms [13]. The rate of malignant transformation
is low (5%-10%), nevertheless all suspected Cystadenomas
must be and a liver resection with clear margins, open or
laparoscopically, protects from the possibility of synchronous
presence of Cystadenocarcinomas at the borders of the cyst
[15,16]. Veroux et al. [17] reported occasions of incidental
finding of biliary Cystadenoma after laparoscopic fenestration
of a cystic hepatic lesion. They stated that when a complete
laparoscopic enucleation of the cyst may be ensured, a strict
clinical, biochemical, and imaging follow-up evaluation should
be considered as the definitive treatment. In the period of less
invasive surgery, a laparoscopic biopsy of the cyst wall is possible
but frozen sections cannot certainly exclude or confirm the
diagnosis of Cystadenoma, especially of Cystadenocarcinoma. The
current treatment modality is open or laparoscopic liver resection
due to the risk of malignancy in all suspected Cystadenomas
[14,18]. In hepatic Cystadenocarcinoma there is no place for
laparoscopic methods, with formal hepatic resection being the
only suggested therapy. The distinction between cystadenomas
and cystadenocarcinomas still difficult, principally in cases with
infection and intra-cystic hemorrhage. Therefore, this difficulty
requires an echo-guided punction of the cyst for a cytological
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examination in search of tumor cells and an immunological
examination by the assay in the cystic fluid of CEA and CA 19-9. In
information, the increase in CEA and CA 19-9 in cyst fluid and the
increase in serum CA 19-9 are predictive of cystadenomas and
cystadenocarcinomas [19,20]. Sometimes the diagnosis is made
only after the histological examination of the operative specimen,
particularly the cystic wall. Immunolabeling demonstrates
epithelial cell expression of anti-CEA and anti-CA 19-9 antibodies.
In our series, the histological study of the cystic wall concludes
with a benign simple cyst. In addition, the clinical history leads
to the conclusion that a congenital cyst is present. On the other
hand in our country and in other endemic countries, the serology
of hydatidosis is systematically requested. Surgery for simple cyst
is indicated when they become symptomatic or compressive or
when associated with complications [20-26]. In our series, the
surgery was motivated by the pain and the large volume of the
cyst. Recent options are wide fenestration by laparoscopy or
drainage associated with a sclerosing agent (ethanol, minocycline
hydrochloride) [27]. This technic is followed by a high incidence of
relapse [28-30]. Drainage alone has also a high rate of recurrence
[31]. The treatment by fenestration and deroofing was suggested
and largely carried out by the laparoscopic attitude and it was
largely accepted as a safe and feasible method. Open deroofing
should be reserved for the treatment of inaccessible cysts by
laparoscopy. On the full, surgical therapy with fenestration
by deroofing of the cystic wall is considered as the therapy of
choice for the treatment of simple hepatic cysts because of
the low morbidity rates, the high level of effectiveness and the
very small relapse index [9,32-35]. The viability and safety of
the intervention of fenestration and deroofing of the cysts are
well established now, and this procedure can be executed with
the same results by laparoscopic and open approaches. The
fenestration and deroofing is not very different in the treatment
of both the hepatic polycystosis and the simple cysts, so the
relapse incidence is unimportant. Surgical indication requires
a careful selection of the patients, overlapping with simple
cysts, for which the laparoscopic fenestration and deroofing
are also safe and efficacious. The laparoscopic fenestration for
congenital liver cysts is feasible and effective, with superior shortterm outcomes as compared with the open fenestration, and
laparoscopic treatment of uncomplicated liver cysts is considered
as a “Gold standard” treatment [36]. Hepatic resection is
indicated as a second level choice, after a first deroofing but
with relapse of disease and/or complications [25]. In addition,
hepatic resection is the preferred treatment for patients with
multiple cysts or in PCLD and with a wide hepatic involvement
[24], but leaving a sufficient amount of hepatic parenchyma.
A further subdivision among the PCLD cases was suggested by
Gigot et al., which distinguishes type 1, with large cysts (>10 cm),
in limited number (<10); type 2 with multiple and widespread
cysts of moderate size, but with largely undamaged parenchyma;
type 3 with widespread small cysts, but with small amounts of
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undamaged residual parenchyma [37]. The therapeutic attitude
for polycystosis type 2 (Gigot's type 3) is much more complicated,
so the perspective of transplantation is very tangible. In certain,
patients with congenital hepatic fibrosis and with extensive
substitution of the parenchyma by the cysts (polycystosis type 2),
are candidates for hepatic transplantation. Temporarily, hepatic
transplantation is mostly indicated for cases of polycystosis with
severe hepatic failure and/or in case of relapse after previous
hepatic resections. In adding, some of these patients also suffer
from polycystic kidney and kidney failure, so combined kidney/
liver transplantation can be the appropriate therapeutic choice
for this kind of patients [38-41]. After fenestration, several
authors leave a drain in the cystic cavity [22,42], this is the
case of 9 of our patients, others fill the residual cavity by the
omentum realizing an omentoplasty, especially when the cyst is
more than 10 cm long [26]. Recurrences are difficult to assess
because the published series have few cases and often mix Liver
simple Cyst (LC) and polycystic [43]. Symptomatic relapses are
rare, about 5% [44] in patients with liver simple cyst (LC) but the
persistence of an asymptomatic LC often less voluminous than
before the fenestration, is represented by postoperative imaging
in nearly 30% of cases [45]. Finally concerning the injection of
alcohol in the LC the modalities are not yet consensual, but some
precautions must be taken. It is a painful procedure requiring
at least a local anesthesia associated with sedation, or even a
general anesthesia. The volume of alcohol (between 20 and
100 mL) depends on the size and the number of cysts to be
treated. The duration of contact should be at least 10 minutes
with patient mobilization so that the entire surface of the cyst
comes into contact with the alcohol. The alcohol content must
be at least 95%. Ultrasound monitoring at 6 months and then at
one year is recommended. Published results seem comparable
to fenestration for symptomatic and asymptomatic recurrence
(30%).

Conclusion
The diagnosis of simple hepatic cysts is usually easy facilitated
by the use of imaging techniques. Surgical indications arise
when they become symptomatic or have complications. The
treatment of choice is the fenestration of the cyst in view of the
good results as: reduction of postoperative pain, more comfort,
early mobilization, shorter hospital stay, considerable esthetic
advantage, but above all, the resolution of the symptomatology
and the low incidence of distant relapse of disease. Minimally
invasive techniques are possible and safe options to the
open approaches for treating LC. The most used techniques
are percutaneous drainage, laparoscopic fenestration, and
laparoscopic hepatectomy. But, the exact method that is favored
in each circumstance depends on the type of the cystic lesion,
its size and its location in the liver. More studies are needed in
order to well determine the exact indications and complications
of minimally invasive modalities when they are applied in LC.
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