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Background/Purpose: Solitary non-parasitic cysts of the liver are commonly asymptomatic and do not require treatment.
Rarely, however, the cysts become symptomatic and are then best treated surgically. The optimal surgical treatment is
debatable. The aim of this study was to evaluate the role of deroofing as a safe and effective approach in the management of
simple non-parasitic hepatic cysts.
Materials & Methods: From January 2002 to October 2008, 10 patients (8 females and 2 males) with histologically proven
non-parasitic, benign, simple hepatic cysts underwent deroofing at Tanta University Hospital. Deroofing was achieved by
open surgery in 3 cases and by laparoscopic surgery in 7 patients. The principle of both open and laparoscopic approaches
was to remove as much as possible of the cyst wall, destroy the endothelial lining and pack the residual cavity with
omentum.
Results: All of our patients had a solitary cyst with a mean diameter of 12.5 cm (range; 9-18 cm) and all were symptomatic.
The most common complaint was upper abdominal pain (n=7, 70%). Age ranged from 1 - 72 year with a median of 15 years.
Three patients (30%) were treated with open deroofing while 7 patients (70%) underwent laparoscopic deroofing. One out of
these 7 patients was converted to open surgery. Recurrence occurred in 2 patients but was asymptomatic and discovered on
follow up because of the small diameter of recurrent cysts (3-4 cm). The follow up period ranged between 12 – 72 months
(median 20 months).
Conclusion: with proper selection of patients, laparoscopic deroofing of symptomatic, benign, solitary, non-parasitic hepatic
cysts is safe, effective and offers all the advantages of minimally invasive surgery. Open deroofing should be reserved for cysts
inaccessible by laparoscopy, when the diagnosis is in doubt and for difficulties encountered at laparoscopy.
Index Word: hepatic cyst, laparoscopy.

INTRODUCTION

N

on-parasitic simple liver cysts are a relatively
common pathology which can affect up to 5% of
people 1, 2. The term hepatic cyst usually refers to
solitary non-parasitic cyst of the liver, also known as
simple cyst. However several other cystic lesions of

the liver, including multiple cysts arising in the
setting of polycystic liver disease, parasitic or hydatid
(echinococcal) cysts, cystic tumors and hepatic
abscesses which can be distinguished from simple
cysts on the basis of patient’s symptoms and the
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radiological appearance of the lesion 3.
The cause of simple liver cysts is not known, but they
are believed to be congenital in origin. As regard the
pathology, they are lined by a uniform cuboidal or
columnar epithelium resembling bile duct epithelium
and perhaps resulted from progressive dilatation of
biliary microhamartomas that fail to develop normal
connections with the biliary tree. They contain fluid
which mimics plasma and is continually secreted by
the epithelial lining of the cyst; which may explain
why needle aspirations are not curative 4.
The incidence of liver cysts rises with the age and they
are frequently an incidental finding on abdominal
ultrasound or CT scans. Although most cysts are
asymptomatic, significant symptoms can develop as
the result of
increasing in the size. The most
commonly presenting feature is pain which may arise
in the right upper quadrant or epigastrium. Other
symptoms are caused by pressure of the enlarging
liver cysts on adjacent structures. Symptoms develop
in approximately 15% of affected patients 5, 6.
Asymptomatic cysts are managed conservatively;
whereas different treatment modalities have been
used in symptomatic cysts, including percutaneous
aspiration and sclerotherapy, open deroofing,
laparoscopic deroofing radical cystectomy, or liver
resection 7, 8. Advances in minimally invasive surgical
technology have provided surgeons the chance to
manage hepatic cysts laparoscopically either by
resection or, in most cases, by deroofing or
fenestration 9.
The aim of this study was to evaluate the role of
deroofing of simple non-parasitic hepatic cysts either
by laparoscopic or open surgery.

PATIENTS AND METHODS
This study included 10 patients with solitary simple
hepatic cyst admitted to department of surgery, Tanta
University Hospital, Egypt, from January 2002 to
October 2008. Patient consent was obtained with
complete discussion about the risk/benefit ratio.
Our study included only patients with symptomatic
simple hepatic solitary cyst and excluded the patients
with polycystic liver disease and parasitic liver cyst.
All patients were subjected to thorough history taking
(from the patient or his/her guardian), full clinical
examination, routine laboratory investigations with
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serological screening to exclude hydatid disease. The
initial diagnosis for all patients was made first by
abdominal ultrasonography. (Fig. 1)
Abdominal
computer tomography scan (CT scan) was done in all
patients to give further information regarding the
extent of the cyst and its deep and superficial relations
to any vital structures within the liver. (Fig. 2).
Operative details:
Open surgery (Fig. 3) was done in 3 patients ( 2
patients were managed early before the laparoscopy
became our standard approach for the treatment of
non parasitic benign solitary hepatic cyst and the 3rd
one was recurrent cyst after a previous laparoscopic
trial). Seven patients underwent laparoscopic
deroofing but one of them was converted to open
surgery to control bleeding from the edge of the cyst.
The laparoscopic approach was done successfully in
the other 6 patients. (Fig. 4)
The principle of both laparoscopic and open
deroofing was the same, in both aspirations was done
first and then according to the size and extension of
the cyst:
1. Wide excision of the cyst wall was under taken
leading to wide opening of the cystic cavity
2. Excision or destruction by electro cauterization of
the endothelial lining of the cyst.
3. Omentoplasty was done in 7 cases to obliterate the
cavity and reduce the incidence of recurrence, in
these cases omentum was clipped or sutured to the
edge of the excision margin.
4. Careful hemostasis was done in all cases to control
bleeding either by electro cautery in most cases;
except 2 cases needed over running suture with
3/0vicryl
5. Intra-abdominal tube drain was placed in all cases
and was removed from 2-5 days after the operation.
6. In all cases the excised cystic wall and the
aspirated fluid were sent for pathological and
cytological analysis.
Follow up:
All patients were examined 2 weeks after discharge
and then every three months for the period of the
study. Postoperative ultrasonography was done for all
patients at 3 month post operatively
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RESULTS
Males were 20% (2/10) and females were 80% (8/10)
with female to male ratio 4:1 of the study group. Age
was ranged from 1 year to 72 year with a median of 15
years. Four cases were in the pediatric age.

and the cytological examination was negative for
either malignant or hydatid diseases.

Table 1: Symptoms and clinical presentation:

With respect to clinical presentation, 70% were
suffering from upper abdominal pain and discomfort,
while 30% complained mainly from right sided
abdominal swelling. The duration of the presenting
symptoms varied from 5 months to 18 months before
management. Three patients (30%) had a history of
recurrent cyst (one after laparoscopic deroofing and
the other two after repeated trials of aspiration and
alcohol injection). Table 1

Clinical presentation
Upper abdominal Pain
Abdominal Swelling
Recurrent cyst

All patients in our study presented with single cyst.
Right sided cysts were the commonest ( in 9 patients,
90%) and one patient had Left sided cyst. The
diameter of the cyst varied from 9-18 cm with median
of 12.5 cm on ultrasonography. Open surgery was
done only in 3 patients while 7 patients underwent
laparoscopic deroofing, but one of them was
converted to open surgery to control bleeding from
the edge of the cyst. The laparoscopic approach was
done successfully in the other 6 patients. Table 2

Site of cyst
RT side
LT side

The operative time ranged from 90min to 145 min
with (mean 110±14 min). The laparoscopic approach
was shorter in duration in comparison to open
surgery while the recurrent cysts and converted
operation were the longest. Hospital stay ranged from
3 to 10 days with shorter stay was reported in the
laparoscopic approach. The abdominal drain was left
for 2-5 days except one patient removed after10 days
due to prolonged drainage of serous discharge. Table3
As regard the early postoperative complications,
surgical site infection (SSI) was reported in 2patients
(20%) (One open and the other in the converted
operation) While prolonged drainage of serous
discharge was reported in one patient.
The follow up period was
(median 20 months).

between 12 - 72 months

Asymptomatic recurrence (n=2) was detected with
abdominal ultrasonography during the follow up
period (3, 4 cm in diameter) which didn’t need
further intervention.
Incisional hernia was reported in one patient with a
history of SSI. Table 4

N (%)
7 (70%)
3(30%)
3(30%)

Table 2: Operative results:
Operative data

N (%)

9(90%)
1(10%)

Size of cyst
Large (>10cm)
Small (<10cm)
Type of operations
Laparoscopic surgery
Open surgery
Converting operation

7(70%)
3(30%)
7(70%)
3(30%)
1(10%)

Table 3: Early postoperative data:

Operative time

90- 145 min (mean 110±14
min)

Hospital stay

3–10 days

Drain removal

2-5 days

Table 4: Early and late post-operative complications:

Complication

N (%)

Early
-Surgical site infection
-Partial wound disruption

2(20%)
1(10%)

Late
-Incisional hernia
-Recurrence cyst

1(10%)
2(20%)

In all patients, the histopathological examination (Fig.
5) revealed simple benign non parasitic hepatic cyst
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Fig. 1: Abdominal U/S of solitary simple hepatic cyst

Fig. 3. A: Rt. Side simple hepatic cyst

Fig. 3. C: Excision of the endothelial layer

Fig. 4.B: Complete deroofing of the cyst
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Fig. 2: Abdominal CT of huge simple hepatic cyst

Fig. 3. B: deroofing of the cyst

Fig. 4.A: Starting aspiration of the cystic fluid

Fig. 5: Histopathologically simple hepatic cyst is lined by
simple cuboidal epithelium
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DISCUSSION
The true incidence of benign hepatic non-parasitic
cysts is difficult to be estimated as it is usually
asymptomatic, however, recently some advocated
that the incidence range between 1 – 5% with
increasing of incidence with age and being slightly
more common in females 10. Although the age of
presentation is commonly late in life, a giant hepatic
cyst was diagnosed in utero and some cases had been
diagnosed and managed in newborns and infants 11,
12. Our study included 10 patients with simple nonparasitic hepatic cyst with age ranged from 1 year to
72 years, four of them were in the pediatric age and
they were diagnosed and managed early with
successful results and good long term follow up.
Simple hepatic non-parasitic cysts are often
asymptomatic and therefore don’t require treatment
while the symptomatic cases are usually related to the
size and location of the cyst and may be caused by
compression of nearby structures 13. Symptoms are
usually vague and may be in the form of abdominal
pain, nausea, vomiting, or dyspnea. There may be a
palpable abdominal mass. Although it is easy to
attribute symptoms to the presence of a large cyst, the
possibility of a coexisting pathology must be excluded
before intervention. In other words, conditions
associated with upper abdominal pain such as peptic
ulcer disease, cholecystolithiasis, intra abdominal
abscesses or tumors must be ruled out before
symptoms are attributed to hepatic cysts 14, 15. All of
our patients were symptomatic and the most common
complaint was upper abdominal pain in 70% which
was matched with the results of other studies. Three
patients presented with huge abdominal swelling. All
patients were subjected to full clinical examination to
exclude the coexisting pathology before dealing with
the simple hepatic cyst
Most previous studies on hepatic cysts considered
abdominal ultrasonography as the first diagnostic
method because it is noninvasive, readily available,
sensitive and cost-effective imaging technique, Also it
is helpful for defining the number and location of the
cysts as well as the internal structure of these cysts.
The specificity is in the range of 90-95% 12, 13, 16.
Others considered abdominal CT the diagnostic
method of choice as
it is more accurate than
ultrasonography and it provides more detailed
information about the location and the depth of the
cyst in the liver. 17 In our study, we considered CT as
the most reliable diagnostic method in the
management of the liver cyst as it was very accurate
in the detailed information about the exact location

and depth of the cyst and detected the relation to
nearby structures, so playing an important role in
planning the approach of surgery, especially the
laparoscopic approach. However, we performed
abdominal ultrasonography as a routine investigation
for all patients and were used for regular follow up to
aid in early detection of any recurrence.
As regard the histological and morphological study of
the cysts, all patients had a single cyst with a mean
diameter of 12.5 cm and 90% were located in the right
lobe of the liver. Also all cysts were benign in nature,
unilocular and all lined by simple cuboidal
epithelium. These results were matched with Garcea
et al and Giuliante et al in their series on the
management of simple hepatic cysts, they found that,
cysts were frequently non-parasitic, simple, solitary,
fluid-filled spaces within the liver and lined by
cuboidal epithelium. Ninety percent are unilocular
and most are in the anterior segment of the right lobe.
18, 19

Different treatment modalities have been used for
simple hepatic cysts. Simple aspiration of the cyst has
been abandoned as the recurrence rate is reported to
approach 100% within a short time. There are several
reports with different results using needle aspiration
in combination with sclerotherapy with alcohol,
minocycline/tetracycline hydrochloride or ethanol 2024. However, no published data exist regarding the
toxic effect of this type of treatment on the liver.
Nevertheless, treatment by needle aspiration and
sclerotherapy seems to be a valid alternative to
surgery, mainly in surgical risk patients. In our study,
two cases were presented as recurrent cysts after
repeated trials of needle aspiration, one of them with
alcohol injection and were managed successfully by
laparoscopic deroofing.
Surgical treatment of simple hepatic cysts consists of
deroofing or complete excision of the cyst. Excision is
associated with a higher morbidity rate than
deroofing, therefore, should be reserved for polycystic
liver disease or symptomatic recurrence after a
deroofing procedure 25. Deroofing is considered the
treatment of choice for benign non-parasitic hepatic
cysts as cysts requiring treatment are almost always
large and close to the surface of the liver, therefore
deroofing is technically easy. Also, deroofing results
in maximum sparing of the liver, as no liver tissue is
resected 26. In our study, deroofing either open or
laparoscopic was the standard approach , in both we
tried to make wide and well drained opening to keep
the cystic cavity open to avoid the recurrence .
Hansen et al found that the omentoplasty, as well as
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over sewing the margins of the cyst after deroofing,
reduced the incidence of recurrence 27. The omentum
is thought to reabsorb fluid which may be produced
by the residual endothelium, which may not be
completely removed 28. In our study, we made
omentoplasty in 7 cases. The omentum was used to
obliterate the cystic cavity to decrease the incidence of
recurrence.
As symptom relief and recurrence rate after
laparoscopic deroofing appear to be similar to the
open approach, but with less morbidity, earlier
recovery, and shorter hospital stay, the laparoscopic
approach is considered the gold standard for the
management of simple hepatic cysts 29-34. . Martin et
al emphasized at proper selection of truly
symptomatic patients with simple hepatic cysts for
surgical intervention and concluded that laparoscopic
deroofing gave the best results when used in its
appropriate place and that open deroofing should be
reserved for cysts that are inaccessible by laparoscopy
35.

Long term follow up after deroofing showed good
results and high patient satisfaction, even when
recurrence occurred as it remained asymptomatic in
most cases 36. Seven of our patients were treated by
laparoscopic deroofing and 3 were managed by open
deroofing with asymptomatic recurrence in 2 cases.

CONCLUSION
Simple, solitary, non-parasitic hepatic cysts are often
asymptomatic and therefore do not require treatment.
Surgical treatment is indicated for symptomatic cases
and in doubtful diagnosis. Laparoscopic deroofing of
simple hepatic cyst is the standard treatment with
minimal morbidity and good long term follow up.
Open deroofing is reserved for cysts inaccessible by
laparoscopy. Incomplete deroofing or presence of
multiple cysts is the main cause of recurrence .
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