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Abstract. - OBJECTIVE: Liver cysts are di-
vided into congenital and acquired. Congenital
cystic lesions include polycystic liver disease,
simple cysts, duct related and ciliated hepatic
foregut cysts. Acquired cystic lesions are divid-
ed into infectious and non-infectious. The infec-
tious cysts are the hydatid cyst, the amoebic ab-
scess, and the pyogenic abscess, whereas the
non-infectious cysts are neoplastic cysts and
false cysts. While modern medicine provides
a lot of minimally invasive therapeutic modali-
ties, there has emerged a pressing need for un-
derstanding the various types of liver cysts, the
possible minimal therapeutic options along with
their indications and complications. We aim is to
clarify the role of minimally invasive techniques
in the management of hepatic cysts.

MATERIALS AND METHODS: A literature re-
view was performed using the MEDLINE data-
base. The search terms were: liver cyst, min-
imally invasive, laparoscopic, percutaneous,
drainage and fenestration. We reviewed 82 En-
glish language publications articles, published
until October 2017.

RESULTS: Minimally invasive management
of liver LC is an emerging field including ma-
ny therapeutic modalities ranging from the per-
cutaneous aspiration of pyogenic abscesses to
laparoscopic hepatectomy for hepatic cystade-
nomas. The most used techniques are percuta-
neous drainage, laparoscopic fenestration, and
laparoscopic hepatectomy.

CONCLUSIONS: The application of the vari-
ous minimally invasive approaches, as well as
their indication and complications, depend on
the type of the cystic lesion, its size and its posi-
tion in the liver. Percutaneous drainage is most-
ly used in simple cysts, hydatid cysts, pyogenic
abscesses and bilomas. Laparoscopic fenestra-
tion is mostly used in simple cysts and polycys-
tic liver disease. Finally, laparoscopic hepatec-
tomy is mostly used in polycystic liver disease,
hydatid cysts, and cystadenomas.
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Introduction

Nowadays, technological advances, lower cost,
and increasing medical experience have led to a
widespread use of imaging modalities, especial-
ly of ultrasonography. Not only are they used
for abdominal symptoms screening but also for
preventive and follow up purposes. As a result,
cystic lesions of the liver are diagnosed more fre-
quently and inevitably, posing questions about
their differential diagnosis and their appropriate
management. Moreover, in the setting of modern
medicine where minimally invasive technics are
evolving, the choice of the most effective manage-
ment is much more in question. Liver cysts (LC)
consist of a heterogeneous group of disorders dif-
fering in etiology, prevalence, management and
clinical manifestations. Yet, a consensus has not
been achieved on the definition and classification
of hepatic cystic lesions, and considerable contro-
versy exists concerning the best treatment.

Hepatic cystic lesions are divided into two
main categories: congenital and acquired. Conge-
nital cystic lesions of the liver include Polycystic
Liver Disease (PCLD), simple cysts, duct related
and ciliated hepatic foregut cysts. Acquired he-
patic cysts are further divided into infectious and
non-infectious. There are two kinds of infectious
cysts, the parasitic ones (hydatid cysts and amo-
ebic abscesses) and non-parasitic, in other words,
pyogenic liver abscesses. The non-infectious
group consists of neoplastic (primary and secon-
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dary) cysts and false cysts. Cystadenoma (CA)
and cystadenocarcinoma (CAC) are classified into
primary neoplastic cysts. The overall hepatic cy-
stic lesion classification can be seen in Figure 1.

Congenital Cysts

Simple Hepatic Cysts

Ultrasound and computed tomography reveal
LC in 2.5% to 5% of the population. Only 15% of
these cysts are symptomatic when they are predo-
minantly large (>4 cm). They are usually found in
the right lobe and are more common in women and
older patients (Figure 2). Asymptomatic simple
cysts do not require any treatment or follow-up.
Large cysts bigger than 4 cm are advised to be se-
rially checked with imaging modalities and ensu-
re stability. Enlarging cysts become symptomatic
due to mass effect, infection, rupture or hemor-
rhage. In some occasions, there may be more than
one cyst, called several solitary cysts. Symptoma-
tic or enlarging cysts require excluding of other
diagnoses, especially malignancies. Simple hepa-
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tic cysts are treated minimally with laparoscopic
unroofing or percutaneous sclerotherapy. Both of
these treatments are demonstrated to be equally
effective, although percutaneous therapy presents
the lower occurrence of complications'.

Better results can be achieved with a wide exci-
sion of the cystic wall and use of argon beam co-
agulation®®, Recurrence is estimated from 0% to
20% with morbidity in 0% to 25%?>7. Good candi-
dates for laparoscopic fenestration are thought to
be patients without previous open surgical inter-
vention in the abdomen and have large, sympto-
matic, superficial, anteriorly seated cysts®. Wound
infection, bile leak, chest infection, subphrenic
hematoma and prolonged drainage have all been
reported as post laparoscopic complications’.

In selected cases, before the laparoscopy, aspi-
ration under US or CT guidance can be performed
in order to assess whether symptoms are really
referred to the cyst. Sclerosis is less invasive and
associated with lower rates of complications, but
first, it is crucial to exclude biliary communication
to avoid irreversible sclerosing cholangitis'®'. On
the other hand, laparoscopy is effective and provi-
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Figure 1. Categorization of hepatic cystic lesions.
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Figure 2. Computed tomography (CT) describing a large
simple hepatic cyst of a 64-year-old woman.

des the opportunity to directly examine the interior
of the cyst, thus ruling out other etiologies"'%.

Polycystic Liver Disease

The polycystic liver disease is an inherited
autosomal dominant disease. Most patients are
asymptomatic. Symptomatic PCLD patients
should be offered a tailored surgical therapy in
relation with the extent of disease (laparoscopic
or open fenestration, hepatic resection or ortho-
topic liver transplantation). Interventional therapy
aims to reduce the volume of the polycystic liver
offering a long-term relief of symptoms without
compromising hepatic function. Gigot et al'* have
suggested a classification system for polycystic li-
ver disease (Table I) based on pre-operative CT
imaging offering a good platform to decide the
appropriate therapy. Que et al'"* and Chen et al®®
reported the symptoms and complications that
are the indications for interventional therapy.

These indications include early satiety, abdo-
minal distention and pain, supine dyspnea, fati-
gue, infected cysts, bile duct obstruction, ascites,
dialysis hypotension and uterine prolapse. Ba-
rahona-Garrido et al'® support that occurrence of
symptoms is not associated to the cyst diameter
but to the number of cysts and the liver volume
occupied by them. After studying liver function
variables, they observed a significant correlation
between elevated ALP (>132 mg/dL) and require-
ment of intervention.

Reports of laparoscopic fenestration of PCLD
steadily increase in number demonstrating that
when applied in the appropriate population, it
has about the same mortality and morbidity as
the open fenestration*'*!*2, According to Morino
et al”, polycystic livers, with a relatively limited
number of large cysts seated in the anterior seg-
ments and in the left lobe, are ideal for laparo-
scopic fenestration. Occasions with difficulties
in the adequate fenestration of all cysts, such as
deeply seated cysts or cysts in segments VI, VII,

Table I. Gigot’s classification for polycystic liver disease.

Type Description

I Presence of less than 10 large hepatic cysts
measuring more than 10cm in maximum
diameter

II Diffuse involvement of liver parenchyma

by multiple cysts with remaining large areas
of non- cystic liver parenchyma

111 Presence of diffuse involvement of liver
parenchyma by small and medium- sized
liver cysts with only a few areas of normal
liver parenchyma

Figure 3. The laparoscopic approach for managing a liver cyst. A-B, Laparoscopic pericystectomy for a 10 cm simple hepatic cyst

of a 41-year-old woman.
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and VIII, tend to have a higher recurrence rate
after laparoscopic fenestration'*?*?2, Koperna
et al"® concluded that laparoscopic fenestration
could safely replace open fenestration given that
in the appropriate PCLD patients it has similar
rates of success along with similar overall recur-
rence (open vs. lap: 13% and 11%, respectively),
similar morbidity and mortality rates. The most
common morbidity was post-operative ascites. In
other case series recurrence rates were reported
from 0% to 71%'%172033-25 and morbidity from 0%
to 54%!'%. Percutaneous aspiration and sclerosis
of cysts is a wise option in high-risk patients with
a large dominant cyst. However, it is associated
with higher recurrence rates and probably does
not provide definitive therapy®*?.

Duct Related Cysts

Caroli disease is a rare disorder with multiple
segmental intrahepatic cystic dilatations whi-
ch communicate with the biliary tree. Recurrent
cholangitis, intrahepatic lithiasis, and cholelithia-
sis are common clinical presentations. Peribiliary
cysts are located along common bile duct or wi-
thin portal tracts. They arise from cystic enlarge-
ment of peribiliary glands, and they are usually
small and asymptomatic.

Ciliated hepatic foregut cysts come from the
foregut since the embryonic period. For all these
diseases, no minimally invasive therapy has been
reported.

Acquired Cysts
Infectious Cysts

Parasitic cysts
HYDATID cysTs

Laparoscopic approach. The laparoscopic ap-
proach for managing Liver Hydatid Cysts (LHC)
was first reported in 1992%°. Since then, laparo-
scopy has been combined with different surgical
techniques, such as partial cystectomy, cystec-
tomy, marsupialization, puncture with evacuation
and hepatectomy. Some of these techniques are
thought to be radical and the rest conservative.

Radical treatment refers to pericystectomy and
liver resection. Reduced occurrence of local or
distal recurrence, no need of protoscolicidals po-
stoperatively, better management of cystobiliary
communications and cavity-related complica-
tions are the advantages of radical laparoscopic
methods. Among these, total pericystectomy re-
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mains the treatment of choice due to the fact that
there is no hepatic tissue resection to compromi-
se the liver function. Laparoscopic hepatectomy
requires a highly experienced team, and cysts
bigger than 5 cm are not technically suitable®.
Moreover, increased morbidity and mortality are
related with radical methods, and their use is que-
stionable in a benign disease’*.

Conservative techniques, including simple
drainage and laparoscopic partial pericystectomy
with evacuation, sterilization or omentoplasty, are
suitable for almost every LHC?**. These procedu-
res are technically less demanding but require the
use of drug therapy along with protoscolicidals.

The laparoscopic approach is indicated for all
LHC except patients with deep intraparenchymal
cysts, dense adhesions covering the cyst, inacces-
sible posterior cyst, more than three cysts, disease
insulting other organs, calcified irremovable cyst,
secondary hydatidosis and huge Gharbi 11, I'V, and
V cysts (Table 11)*¢. LHC located anteriorly bear
the best indication for laparoscopic evacuation or
radical excision, usually without complications.

Difficult location of the cyst and bleeding were
the main reasons for converting laparoscopy to
open surgery. Conversion percentages range from
0-66.66% (4.92% is the percentage of all conver-
sions totally). The main cause of conversion to
open was inaccessible locations/anatomical limi-
tations (35.56% of conversions, 1.75% of all pa-
tients). Other reported causes included hemorrha-
ge, adhesions, inappropriate cystic stage, inability
to identify the cyst, inadequate evacuation, close
proximity to the major vessels, risk of rupture,
iatrogenic liver injury or hematoma. The com-
plication rate is referred between 0 to 16%°™*. A
recurrence rate of 3.6% was reported by Khoury
et al*® after performing marsupialization. Surgical
complications include port-site infection, hernia,
subphrenic abscess and small bowel perforation.
General complications include fever of undeter-
mined origin, subcutaneous hematoma, pneu-
monia, pleural effusion/empyema, atelectasis,

Table II. Classification by Gharbi et al for hydatid cysts.

Type Description

I Pure fluid collection (similar to simple liver cyst)

11 Fluid collection with a detached membrane

111 Fluid collection with multiple septa and/or
daughter cysts

v Hyperechoic with internal echoes

\Y Cyst with reflecting, calcified, thick wall
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Table Ill. Minimal interventions.

Cyst Possible minimal intervention

Simple cyst Laparoscopic fenestration,

percutaneous sclerotherapy

Hydatid cyst
Amebic abscess
Non-parasitic
Infectious cyst

US/CT guided aspiration

drainage
False cyst Percuataneous drainage
Cystadenoma Laparoscopic liver resection
Cystadenocarcinoma  No option
Cystic metastases No option

Polycystic

Liver Disease Laparoscopic fenestration, percutaneous
sclerotherapy

Duct related cyst No option

Laparoscopic partial cystectomy, cystectomy, marsupialization, evacuation, hepatectomy, PAIR

Percutaneous needle aspiration, percutaneous catheter, laparoscopic drainage, ERCP guided

PAIR: percutaneous aspiration, injection, reaspiration; US: ultrasound; CT: computed tomography; ERCP: endoscopic

retrograde cholangiopancreatography.

drug-induced fever. Complications happen more
frequently after laparoscopic cystectomy compa-
red to radical liver resections and pericystectomy.

The most troublesome complication is intrabi-
liary rupture**®, and the reported occurrence of
CBCs varies from 2.6% to 28.6%*%. Most cases
of postoperative bile leakage healed spontaneously,
and the rest were further managed with endobiliary
stenting and sphincterotomy*®*. When infection
of residual cystic cavity or abscess was reported, it
was mainly managed with percutaneous drainage
and/or antibiotics and rarely with laparotomy?*®>°,

So far, perioperative mortality after laparosco-
pic treatment is almost 0%. Shorter hospital stay
along with lower incidence of wound infection
and less postoperative pain are the advantages
of laparoscopic approach over open surgery. The
disadvantages are limitations in accessing cysts
in difficult locations, an increased risk of spillage
into the peritoneal cavity with cyst content and
difficulty in aspirating the viscous cystic conten-
ts>.. Unfortunately, there is no randomized study
to evaluate the laparoscopic treatment of LHC
while most of the published studies are non-com-
parative. The most important studies concerning
laparoscopy of LHC conclude that a laparoscopic
approach is safe*', with proven low conversion ra-
tes and no mortality.

Percutaneous aspiration, injection, re-aspi-
ration. Mueller et al** first described the mini-
mally invasive method of percutaneous aspiration,
injection, re-aspiration (PAIR). Candidates for this
technique include patients with hypoechoic, not
calcified and with no biliary communication hepa-

tic cysts in order to avoid sclerosing cholangitis and
anaphylaxis®. Percutaneous treatment is indicated
for cysts type I and I, some groups of type I1I with
drainable solid content, subtypes of type [V (Table
1), suspected fluid collections and infected hydatid
cysts. Percutaneous treatment should also be sug-
gested to patients at high surgical risk, pregnant
patients, and patients with multiple or dissemina-
ted cysts. The World Health Organization Informal
Working Group on Echinococcosis reported a large
multicenter study demonstrating that the method
is very effective. 765 patients were primarily sub-
mitted for PAIR with a complication rate of 14.7%
while the recurrence rate was 1.57% (54). The pe-
rioperative mortality varies from 0% to 0.9%°%.
Two non-comparative prospective studies®™’ of
34 and 87 patients percutaneously drained showed
that the treatment is safe and effective and that can
be used in occasions with contraindications to sur-
gery and for types I-111, according to Gharbi et al*®.
PAIR is a promising treatment but more sufficient
evidence derived from well-designed clinical trials
are needed to support its use as a standard proce-
dure for uncomplicated cysts*.

AMEBIC ABSCESS

An amebic liver abscess is the most common
extraintestinal manifestation of amebiasis, an in-
fection caused by the protozoan Entamoeba hi-
stolytica. In developed countries, it is presented
mainly on travelers returning from an endemic
area who complaint for upper quadrant pain, ab-
dominal symptoms, and fever. Basically, amebic
liver abscess is managed with antibiotics, a tissue
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agent, and a luminal agent. US or CT guided aspi-
ration is not routinely required but it can be used
at high risk of rupture (particularly in the left
lobe), in cases with no response to empiric the-
rapy and for therapeutic or diagnostic purposes®.

Non Parasitic Infectious Cysts

A pyogenic liver abscess is a potentially lethal
disease. The main therapy is the intravenous ad-
ministration of antimicrobial drugs. When the di-
sease resists a four-weeks treatment or the abscess
is bigger than 5cm, then a kind of drainage is re-
quired. Drainage can be done via percutaneous
needle aspiration, percutaneous catheter, open or
laparoscopic approach.

Percutaneous needle aspiration allows smaller
and multiple lesions to be sampled for culture and
avoids the catheter placement under circumstan-
ces with difficulties. Percutaneous Catheter Drai-
nage (PCD) offers controlled drainage of large
abscesses over a period of time with minimal he-
modynamic and physiological stress to the patient.
It has been established as the first line drainage
modality due to being safe, tolerable, and succes-
sful. In addition, there is less morbidity and have
comparable results (mortality rates) with surgical
drainage®-*. Reported complications include ina-
dvertent injuries of intraabdominal organs and
surrounding vascular structures, intraperitoneal
bleeding, hepatovenous fistula, and needle tract
infection®®. Unfortunately, the failure of PCD can
lead to uncontrolled sepsis. Size and multilocula-
tion seem to be predictors for failure of PCD. In
such cases and those associated with concomitant
biliary pathology, laparoscopic drainage may be
useful, not to mention that offers the advantages
of minimal stress. Reported complications were
associated with general anesthesia (myocardial
infarctions) and bile leakage®’.

An alternative technique, endoscopic retrogra-
de cholangiopancreatography-guided drainage of
hepatic abscesses has been proposed by Dull et
al®®. The method is technically challenging and
only suitable where there is possible communica-
tion of the abscess with the biliary tree. Failure of
antibiotic therapy or PCD approach and translu-
minal accessibility are indications for the method.
The left lobe of liver (segments II and III) and
the caudate lobe usually lie in close proximity to
the stomach or duodenum. No procedure-related
complications or failure have been reported, pro-
bably due to the fact that when a new procedure is
attempted, only technically and clinically succes-
sful cases are published.
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Non-Infectious Cysts

False Cysts

False cysts (traumatic intrahepatic hemorrhage,
intrahepatic infarction, intrahepatic biloma) are
benign lesions without epithelium. Liver infar-
ction is a rare complication because of its double
blood perfusion by the hepatic artery and the por-
tal vein. There is no a widely accepted therapeutic
strategy of hepatic infarction. Since hepatic infar-
ction becomes infected, percutaneous or surgical
drainage is considered necessary®. Stewart et al”
reported that 11 of 12 patients (92%) with infected
hepatic infarctions responded well to percutane-
ous drainage and survived.

Bile, blood or pus may rupture into or extend
to the hepatic subcapsular space. The prevalen-
ce of subcapsular collections increases not only
due to blunt liver traumas, but also to the incre-
asing use of invasive diagnostic or therapeutic
techniques. Such of them are endoscopic retro-
grade cholangiopancreatography (ERCP), hepa-
tic artery infusion of chemotherapy, microwave
coagulation, and high-frequency radioablation
of hepatic tumors. Nonsurgical care in stable pa-
tients with a limited subcapsular fluid collection
is the first option. Invasive measures are indi-
cated in case of fluid expansion or uncontrolled
infection’!. For bilomas, percutaneous drainage
is the treatment of choice.

Injury to the biliary tract with biloma forma-
tion is unusual in blunt abdominal trauma. Deep
parenchymal lacerations resulting in intrahepatic
bile duct injury and biloma formation can be dealt
with CT-guided percutaneous drainage following
hepatorrhaphy. Provided that there is no extrahe-
patic bile duct obstruction, bile leakage stops
spontaneously without further surgery’?. Alterna-
tively, in a few reported cases”™™, patients with
blunt abdominal trauma and bile duct injuries un-
derwent endobiliary stenting.

Finally, cases reporting hemorrhage within a he-
patic cyst have been published”. The therapeutic
options, except simple observation, include per-
cutaneous transhepatic drainage (with or without
sclerosing agent), open/laparoscopic unroofing
(marsupialization), cyst enucleation, and hepatic
resection. Laparoscopic unroofing is getting more
widely accepted as it provides a tissue sample for
biopsy, relief of symptoms, minimal morbidity, a
short hospital stay and low recurrence rates™.

Certainly, there is need for further clinical stu-
dies so as indications and complications of invasi-
ve treatments to be established.
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Neoplastic Cysts

Primary Cysts. Cystadenoma and
Cystadenocarcinoma

Despite the progress in imaging technology
and increasing recognition of biliary CA and
CAC, preoperative diagnosis is doubtful. 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 0.41%""8. The histogenesis of CA re-
mains undefined but either a congenital origin or a
reactive process to some focal injury is assumed.

Pathological characteristics of CA include stra-
tified or pseudo stratified non-ciliated columnar
or cuboidal epithelium with mucous-producing
cells, papillary infolding, hypercellular mesen-
chyme and often ovarian like cells. The pre-ma-
lignant progression of CA is characterized histo-
logically by the presence of intestinal metaplasia
and numerous goblet cells. CAC can be recogni-
zed when epithelial nuclear stratification is lost,
and a tubulo-papillary architecture, nuclear ple-
omorphism, and atypia prevail. Invasion of the
stroma confirms the diagnosis of CAC.

Most of the CA remain silent and are disco-
vered incidentally or they appear causing tumor
compression abdominal symptoms’”. The rate of
malignant transformation is low (5%-10%), ne-
vertheless all suspected CA must be excised and
a liver resection with clear margins, open or la-
paroscopically, protects from the possibility of
synchronous presence of CAC at the borders of
the cyst™. Veroux et al® reported occasions of
incidental finding of biliary CA 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, bioche-
mical, and imaging follow-up evaluation should
be considered as the definitive treatment.

In the era of less invasive surgery, a laparosco-
pic biopsy of the cyst wall is feasible but frozen
sections cannot surely exclude or confirm the
diagnosis of CA, especially of CAC. The current
treatment modality is open or laparoscopic liver
resection due to the risk of malignancy in all su-
spected CA”#2, In hepatic CAC there is no place
for laparoscopic methods, with formal hepatic re-
section being the only suggested therapy.

Secondary Cysts: Cystic Metastases

Many kinds of malignant tumors may metasta-
size to the liver. The list is long including tumors
from ovaries, pancreas, colon, kidneys, Gastroin-

testinal Stromal Tumor (GIST), etc. Metastatic
lesions from sarcomas, melanomas or neuroendo-
crine tumors are rapidly growing hypervascular
tumors and appear cystic because of necrosis and
degeneration. There is no place for minimally in-
vasive methods in such cases.

Discussion

As we have mentioned before, LC is divided
into congenital and acquired. Congenital cystic
lesions include PCLD, simple cysts, duct related
and ciliated hepatic foregut cysts, while acquired
cystic lesion is divided into infectious and non-in-
fectious. The infectious cysts are the LHC, the
amoebic abscess, and the pyogenic abscess, whe-
reas the non-infectious cysts are neoplastic cysts
and false cysts. Minimally invasive management
of LC is an emerging field including many thera-
peutic modalities ranging from the percutaneous
aspiration of pyogenic abscesses to laparoscopic
hepatectomy for hepatic CA (Table III). The ap-
plication of the various minimally invasive appro-
aches depends on the type of the cystic lesion, its
size and its position in the liver.

Concerning congenital LC, minimally invasi-
ve techniques have been applied mostly in cases
of simple cysts and PCLD. Simple liver LC are
treated when they are enlarged and symptomatic.
The preferred methods are the laparoscopic unroo-
fing and the percutaneous sclerotherapy, which are
equally effective, but percutaneous sclerotherapy
has fewer complications'. Cysts that are large, su-
perficial and anteriorly seated are the best candi-
dates for laparoscopic fenestration®. Laparoscopic
unroofing has also been applied in cases of PCLD,
particular in cases of few large cysts located in the
anterior segments of the liver"”. Percutaneous aspi-
ration and sclerotherapy have also been applied in
high-risk patients with PCLD and a large dominant
cyst, but with high recurrence rates*%.

Regarding acquired LC, many studies have
been conducted on the application of minimally
invasive techniques to hydatid cysts. There is a
wide range of treatment modalities. Laparoscopic
hepatectomy and pericystectomy are more radical
forms of treatment, but are applied usually for cy-
sts larger than 5 cm in diameter®’.

Conservative approaches, such as simple drai-
nage and laparoscopic partial pericystectomy can
be applied in almost all hydatid LC*. However,
laparoscopic operations are associated with an in-
creased risk of spillage of cyst content into the peri-
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toneal cavity. PAIR is another promising treatment
for hydatid cysts that is applied in cysts without
calcifications or biliary communications™. In re-
gard to other acquired LC, percutaneous drainage
is the treatment of choice for pyogenic liver absces-
ses that are larger than 5 cm in diameter or resistant
to antimicrobial drugs®-®® and for bilomas”?. On
the other hand, laparoscopic or open hepatectomy
is preferred in all suspected CA™%,

Conclusions

Minimally invasive techniques are feasible and
safe alternatives to the open approaches for trea-
ting LC. The most used techniques are percutane-
ous drainage, laparoscopic fenestration, and lapa-
roscopic hepatectomy. However, the exact method
that is preferred in each occasion depends on the
type of the cystic lesion, its size and its position
in the liver. More studies are needed in order to
better determine the exact indications and com-
plications of minimally invasive modalities when
they are applied in LC.
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