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Treatment of congenital liver cyst. A surgical technique tailored through a 35-year experience 

BACKGROUND: The most important aims of the treatment of CLC are long-term relief of symptomsand elimination of
cysts. Treatment of choice is yet debated.
METHODS: Data of patients treated for CLC during a 35-years experience were retrospectively analyzed. Variables ana-
lyzed were: age, sex, hepatic cyst location, cyst diameter, symptoms, surgical procedure, short and long-term outcomes.
RESULTS: We examined 49 consecutive patients treated for CLC (mean follow-up, 76 months). The study was divided
into two periods: 1975-1999 and 2000-2010. Procedures performed in the first period were needle aspiration and scle-
rotherapy (n= 6), hepatic resections (9), cystojejunostomy (4), open unroofing (10), and laparoscopic unroofing (8).
Omentopexy within the residual cystic cavity was associated with seven open and two laparoscopic unroofing cases. Rates
of morbidity and recurrence were 23.5% and 44.1%, respectively. One patient died in the peri-operative period. Procedures
performed in the second period were open unroofing (9), laparoscopic unroofing (5), and hepatic resection (1). Omentopexy
was associated with all open procedures and two laparoscopic procedures. Overall morbidity in this group was 16.6%,
and recurrence occurred in one patient (6.7%).
CONCLUSIONS: Cyst unroofing and omentopexy is a safe and highly effective procedure for the treatment of CLC.
Laparoscopy is confirmed as the procedure of choice except for cases in which the cysts are in the posterior right liver,
where a wide mobilization of the liver is necessary.
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Introduction

Congenital liver cyst (CLC) is a congenital benign mal-
formation. Determining the precise incidence of this con-
dition is difficult; reports range from 0.10% to 4.7%
according to autopsy, surgical, and ultrasonographic series
1,2 .These cysts are considered to arise from the aberrant

development of intrahepatic biliary radicals that due to
the loss of continuity with the biliary tree undergo pro-
gressive dilation 3. So, these cysts are not in continuity
with the biliary tract and do not contain bile.4 They are
lined by a single layer of cuboidal or columnar epithe-
lium resembling that of bile ducts 5,6. Intracystic secre-
tion from the epithelium lining is active and this explains
the possibility of gradual increase in cyst size.7 The nat-
ural history of CLC, even of large cysts, is usually silent
8-10 and cysts are detected incidentally on radiologic
imaging 3,11, and most of these patients do not require
any treatment 12. However in about 16% large cysts
become symptomatic because of complications such as
intracystic hemorrhage and bile spilling, rupture, torsion,
infection, or compression on adjacent structures 13,14.
Treatment in these cases is requested.10,15.
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Various forms of treatment have been proposed, includ-
ing conservative procedures such as percutaneous aspira-
tion, with or without alcohol injection 16,17 and surgery.
This commonly involves fenestration or unroofing of the
cyst 3,18. The rate of recurrence following this approach
has been reported to vary from 29% to 47% when using
the open and the laparoscopic approach respectively 8.
The location of the cyst, incomplete deroofing tech-
niques, and the persistence of secreting epithelium in the
residual cystic cavity have been considered predictors for
recurrence 14. The purpose of this study was to evalu-
ate the results of our series following different treatments.

Patients and Methods

Patients who required surgical treatment for various
hepatic lesions were identified by means of a computer-
based indexing system containing data for all patients
undergoing surgery for hepatic growths at the First
Department of Surgery, Sapienza Medical School of
Rome, Italy. 
Patients with histologically proven CLC were recruited
for this study and their medical records were analyzed
retrospectively. The details of procedures adopted were
abstracted from clinical charts of the original hospital
referral. Variables considered for analysis were age ,sex,
hepatic cyst location, diameter of cyst, symptoms, sur-
gical procedure, postoperative morbidity and mortality,
length of postoperative hospital stay, and long- term out-
comes. Current series has been divided into two groups:
Group A (January 1975-January 1999) and Group B
(January 2000- January 2010). Procedures adopted in
the first period are needle aspiration, marsupialization,
cystojejunectomy, cystectomy, open (OU) and laparo-
scopic (LU) unroofing with or without omentopexy, and
liver resection (LR). In the second period, OU and LU
with or without omentopexy, and LR were the approach-
es preferred. LU was always performed with harmonic
scalpel. A rubber or silicon tube drainage was positioned
in all surgically treated cases next the residual cavity. The
diagnosis of congenital cyst was routinely confirmed by
frozen and final pathological examinations. Patients
underwent a follow-up including clinical examination,
biochemical tests for liver function and cholestasis, and
radiological examinations, including ultrasound compu-
ted tomography or magnetic resonance when available.
The reappearance of fluid collection at the site of the
excised cyst was defined as recurrence. Asymptomatic
recurrences were followed whereas symptomatic patients
underwent secondary surgery. 

Results

From January 1975 to January 2010, 49 cases of symp-
tomatic congenital liver cysts that required surgical inter-
vention were observed at our Institution. During the

study period, 21 other patients treated for multicystic
liver disease were excluded from present study. All sur-
gical procedures were performed by the same surgeon
(A.T.) Patients data, site of lesion, procedures performed,
and recurrences rates in the two periods are listed in
Tables I-II-III. There was a female predominance (37 vs
12) and the mean age was 43 years (range, 16 - 67).
Upper quadrant abdominal pain was the most frequent
symptom at hospital entry. In two cases the specificity
of cyst-related abdominal pain, because doubtful, was
assessed with percutaneous cyst aspiration followed by
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TABLE I - Demographic and clinical data of Group A patients (1975-
1999).

Age (yr) 42.2±10.6 (16-61)

Gender
Male 8
Female 26

Cyst location
Right lobe 26
Left lobe 8

Cyst diameter (cm) 15±4.2 (7-28)
Symptoms

Abdominal pain 23
Fullness 12
Nausea 5
Vomiting 4
Early satiety 13
Fatigue 7
Dyspnea 3

Surgical procedures
Hepatic resections 9
Cystectomy 10
Cystojejunostomy 4
Open deroofing (omentopexy) 10(7)
Laparoscopic deroofing (omentopexy) 8(2)
Needle aspiration 6

Operative time (min)
Hepatic resection 172±17 (160-180)
Cystectomy 142±27 (115-180)
Cystojejunostomy 162±45 (10-220)
Open deroofing 89±21 (55-120)
Laparoscopic deroofing 78±20 (55-110)
Needle aspiration 71±20 (45-95)

Blood unit transfused 0.8±0.7 (0-2)
Morbidity 8 pts (23.5%)
Mortality 1 pt (2.9%)
Postoperative length of stay (days)

Open surgery 9.6±4 (8-21)
Laparoscopic surgery 6±5 (3-14)

Follow up (months) 50±16 (14-92)



resolution of pain. Ten patients had undergone previous
treatment for their cysts. All patients had a single cyst
located in the right (n=36) or in the left lobe (n=13).
The mean size of the cyst was 16 cm (range 7-31).
Preoperative liver work-up included ultrasonography and
computed tomography when available. Magnetic reso-
nance was performed in 21 patients. Omentopexy was
associated with cyst unroofing in 9 patients of Group
A, and in 12 patients of Group B. The mean postop-
erative stay was 9.1 days for patients undergoing open
procedures and 5.7 days in patients treated with a laparo-
scopic approach. Five patients underwent associated
cholecistectomy; three during open procedures and two
during a laparoscopic approach. One death occurred dur-
ing the hospital stay in group A. Sixteen patients expe-
rienced morbidity: 14 (41.1%) in group A and 2

(13.3%) in group B. Complete follow-up was achieved
in all patients. The mean clinical follow up period was
76 months (range 12-216). Recurrences occurred in
44.1% in Group A and in 0.6% in Group B.

Discussion

CLC are commonly encountered in clinical practice but
the large majority of them being asymptomatic do not
require any treatment 9,13. Possibly because of this low
number requiring treatment, uniform management of
CLC has not been clearly defined and a number of inter-
ventional and surgical options have been proposed also
depending on individual expertise in liver surgery and
on the evolution of technology. Current series refers to
a 35-year experience on the treatment of CLC of a sin-
gle surgeon (AT) developed at a single Institution. The
variability of surgical techniques adopted in the first part
of current experience reflects paucity of personal and
general experience in the treatment of CLC at that time.
Marsupialization, external drainage, total cystectomy and
cystojejunostomy were all attempts to borrow surgical
techniques which we used at that time in our Institution
for the treatment of parasitic cysts. All patients treated
with marsupialization and external drainage experienced
a troublesome postoperative course and short term recur-
rences. Three cystoenteric anastomoses were performed
in three patients with bile stained fluid complicated cysts,
previously treated with repeated percutaneous instillation
of sclerosing agents. Main complications, namely severe
recurrent cholangitis, described in literature occurred in
all cases 14,19. In one of these patient an hepatic resec-
tion was necessary one year after the cystoenteric anas-
tomosis, because of the development of a liver abscess.
Total cystectomy has been evidenced as the first choice
approach in the treatment of parasitic cyst.20. However,
the pericyst and the cleavage plane between the pericyst
and the hepatic parenchyma have been unquestionably
defined as the bases of feasibility of this procedure.21.
Which is not the case for uncomplicated congenital cysts
where there is no pericyst and no appreciable cleavage
plane distinguishes the ultrathin remnant cystic wall from
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TABLE II - Demographic and clinical data of Group B patients (2000-
2010).

Age (yr) 44.6±9.7 (21-67)

Gender
Male 4
Female 11

Cyst location
Right lobe 10
Left lobe 5

Cyst diameter (cm) 17±5.1 (8-31)
Symptoms

Abdominal pain 10
Fullness 5
Nausea 2
Vomiting 1
Early satiety 3
Fatigue 2
Dyspnea 1

Surgical procedures
Hepatic resections 1
Open deroofing (+ omentopexy) 9(9)
VLA deroofing (+ omentopexy) 5(3)

Operative time (min)
Hepatic resection 168±13 (152-186)
Open deroofing 92±19 (51-131)
Laparoscopic deroofing 84±16 (53-106)

Blood unit transfused 0.3±0.5 (0-2)
Morbidity 2 pts (16.%)
Mortality 0 pt (0.00%)

Postoperative length of stay (days)
Open surgery 8.6±3 (8-20)
Laparoscopic surgery 5±4 (3-12)

Follow up (months) 48±14 (12-90)

TABLE III - Recurrences.



the cyst-bearing liver tissue. Excision of a simple cyst
wall can be tedious and increase risk of biliary or vas-
cular injury and likely should be avoided. Among the
10 patients in our series who underwent total cystecto-
my, 6 procedures were performed on cysts where a con-
sistent cystic membrane had been induced by previous
repeated treatments with sclerosing agents. The presence
of this newly formed membrane eased the removal of
the residual cyst wall even if a tedious bleeding hindered
the procedure all the time. However, no recurrence was
observed in these patients. In the remnant 4 patients,
cystectomy was attempted as primary treatment and
recurrence occurred, even if delayed, in all cases. All these
surgical procedures tested in the first period of current
experience were abandoned because all of them proved
unsuitable for the effective treatment of CLC.
Development of imaging and its application to the ther-
apeutic field has led to the proposal of percutaneous
aspiration with or without instillation of sclerosing agents
as a procedure to treat CLC 22-24. Though effective in
immediate palliation of symptoms, percutaneous aspira-
tion has resulted in our experience, in agreement with
that of other Authors 24-26, associated with high rates of
recurrences even in cases where the procedure had been
associated with instillation of sclerosing agents.
Furthermore, instillation of sclerosing agents should be
looked at with due caution because it may lead to irre-
versible sclerosing cholangitis in case of the presence of
possible, undetected communication with the biliary sys-
tem 7,16. Ten LR were performed in the present series,
most of them in the first period: 2 as primary treatment
of very large cysts completely substituting the hepatic
parenchyma of the left lobe and 7 as secondary treat-
ment of recurring, complicated cysts. Only one LR was
performed in the second period in a patient with a giant
cyst substituting the right liver (Fig. 1). No atypical
resection was performed.
No recurrence was observed in these patients. However,
even if it has proven a safe procedure for benign cystic
disease 27, we consider LR too aggressive for the rou-
tinely treatment of CLC.
First described by Lin 28, a technique of fenestration of
the cyst wall rapidly grew in surgeons’ consideration 29-

31. However, downside of this approach such as intra-
operative bleeding and biliary fistula and high incidence
of recurrence have been reported 32,33. We have started
the use of cyst fenestration since the first period of our
experience. However when analyzing the results of this-
procedure, a high rate of recurrences were detected; most
of them following fenestration of cysts sited in the right
posterior lobe. Because of difficult access and poor visu-
alization, only a very limited, insufficient fenestration of
the cyst wall had been performed in these patients. We
postulate that the high recurrence rate may be due to
the early formation of adhesions between the diaphragm,
the anterior parietal wall and the limbs of the remnant
cystic wall, refilling the cyst. Paralleling the development

of liver surgery, simple fenestration was, progressively, set
aside in favor of a, however, wide unroofing of the cyst
wall extended at the parenchymal border, also in ill sit-
ed cysts, after extensive liver mobilization had been
achieved. To attempt the further improve of the effica-
cy of this procedure we begun, since the mid 80’s to
combine wide unroofing with an omental transposition
flap. This on the the assumption that the omentum acts
in keeping the cyst cavity open to the abdomen and is
competent itself to resorb fluid which is produced by
cystic endothelium 19,34,35. The greater omentum was pre-
pared from the transverse colon and inserted as an omen-
tal flap into the cyst cavity. The flap was secured at the
residual cystic border with several 2/0 absorbable suture.
Destruction of the endothelium of the cyst cavity by
ablation with the use of argon beam coagulation (ABC)
has been proposed 36,37. We have resort to ABC in few
cases, causing in one a severe bleeding from a major
branch of the right hepatic vein. Because there is no
available evidence that ABC will decrease recurrence rates
and because of potential risks connected with the uncer-
tain, variable depth of thermal injury 19,38, we have
stopped to treat the internal cyst wall with ABC.
Laparoscopic approach for the unroofing of hepatic cysts
has been first introduced in 1991 39-41 and then advo-
cated by many groups with the promise of an equiva-
lent symptom relief to open procedure, reduced postop-
erative morbidity, shorter hospital stay and quicker recov-
ery 42-47.
Since 1994 we have introduced this mini invasive
approach to treat CLC. However, since the adoption of
laparoscopy should not change the indications and tar-
gets of open surgery, minim invasive approach should be
renounced whenever it interferes with any of the steps
identified as fundamental for the successful outcome of
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Fig. 1: A giant cyst substituting the right hepatic liver.



the open procedure. Therefore, we have excluded from
the laparoscopic approach large or deep-sited cysts, cen-
trally or posteriorly located in the right part of the liv-
er. In agreement with other authors 13,34,38,44, we con-
sider small, superficial, peripheral cysts, located in the
segments II and III or in anterior part of segments IV,
V and VI the best indication for laparoscopy. A reduc-
tion in hospital stay and postoperative morbidity is seen
in the present selected series in favour of laparoscopic
procedure when compared to open procedures. Results
following LU with omentopexy do not differ from those
observed after OU whether adequate selection of
patients, on the basis of their cyst location, is performed.
Despite the safety and ease of LU, careful selection of
patients is necessary if acceptable long-term results are
to be obtained with this procedure. The most impor-
tant aim of the treatment of CLC is long-term success
with respect to relief of symptoms and elimination of
cysts. The association of extensive cyst unroofing and
omentopexy, has resulted dramatically effective in achiev-
ing all of these targets. A clear decrease of postoperative
complications and recurrences is observed in the second
group where OU and LU with omentopexy were the
procedures most exclusively adopted. Furthermore,
whether the negligible number of recurrences following
the unroofing procedure associated with omentopexy,
performed in the first period, were subtracted, the over-
all recurrence rate of group A would reach 60%.

Conclusion

The results of our study, even if referred to a small num-
ber of patients and thus in need of further confirma-
tion, indicate unroofing associated with omentopexy as
a safe and highly effective treatment of uncomplicated
CLC. Laparoscopy has confirmed a safe approach to turn
to, presently, only in case of favorable sited cysts where
the completeness of the procedures does not need exten-
sive liver mobilization. Technologic advances may over-
come present laparoscopic difficulties, such adequate liv-
er exposure and vascular control, and consequent con-
traindications to its use.

Riassunto

INTRODUZIONE: L’obiettivo principale del trattamento del-
le cisti congenite del fegato (CLC) è rappresentato dal-
la eradicazione delle cisti o quantomeno dalla risoluzio-
ne dei sintomi da esse derivati. Le modalità di tratta-
mento chirurgico attualmente proposte sono ancora
dibattute.
METODO: I dati relativi ai pazienti trattati per CLC
durante 35 anni di esperienza sono stati retrospettiva-
mente analizzati, suddividendo il periodo di studio in
due parti a partire dal 1975 al 1999 e dal 2000 al 2009,

rispettivamente. Tra i dati clinici analizzati sono stati con-
siderati l’età e il sesso dei pazienti, la localizzazione e
dimensione delle cisti, i sintomi correlati alla patologia,
le procedure chirurgiche eseguite ed i risultati a breve e
lungo termine.
RISULTATI: Sono stati esaminati 49 consecutivi casi di
pazienti trattati per CLC (follow-up medio di 76 mesi).
Le procedure eseguite durante il primo periodo hanno
compreso ago-spirazione con scleroterapia delle cisti (6),
resezioni epatiches (9), cistodigiunostomie (4), decapita-
zioni aperte (10) e laparoscopiche (8). In 9 dei pazien-
ti trattati mediante decapitazione delle cisti (7 aperte, 2
laparoscopiche) è stata eseguita l’omentoplastica della
cavità cistica residua. I ratei di morbilità e recidiva sono
risultati del 23.5% e 44.1%, rispettivamente. È stato
osservato un solo caso di mortalità peri-operatoria.
Le procedure eseguite durante il second periodo sono
state rappresentate da una resezione epatica e 14 deca-
pitazioni (9 aperte, 5 laparoscopiche). L’omentopessi è
stata eseguita in tutti i casi di decapitazione aperta e in
due casi di decapitazione laparoscopica. La morbilità è
risultata del 16.6% con evidenza di recidiva in un solo
paziente (6.7%).
CONCLUSIONI: La decapitazione delle cisti associate ad
omentoplastica del cavo residuo rappresenta un sicuro ed
efficace trattamento nel caso di CLC. L’approccio lapa-
roscopico rappresenta la metodica di scelta ad eccezione
dei casi in cui le cisti abbiano sede posteriore destra e
che richiedano ampie mobilizzazioni del fegato.
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