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Abstract
Liver cysts are common, affecting 5%-10% of the pop-
ulation. Most are asymptomatic, however 5% of pa-
tients develop symptoms, sometimes due to complica-
tions and will require intervention. There is no consen-
sus on their management because complications are 
so uncommon. The aim of this study was to perform a 
collected review of how a series of complications were 
managed at our institutions. Six different patients pre-
senting with rare complications of liver cysts were ob-
tained from Hepatobiliary Units in the United Kingdom 
and The Netherlands. History and radiological imaging 
were obtained from case notes and computerised radi-
ology. As a result, 1 patient admitted with inferior vena 

cava obstruction was managed by cyst aspiration and 
lanreotide; 1 patient with common bile duct obstruc-
tion was first managed by endoscopic retrograde chol-
angiopancreatography and stenting, followed by open 
fenestration; 1 patient with ruptured cysts and signifi-
cant medical co-morbidities was managed by percu-
taneous drainage; 1 patient with portal vein occlusion 
and varices was managed by open liver resection; 1 
patient with infected cysts was treated with intrave-
nous antibiotics and is awaiting liver transplantation. 
The final patient with a simple liver cyst mimicking a 
hydatid was managed by open liver resection. In con-
clusion, complications of cystic liver disease are rare, 
and we have demonstrated in this series that both op-
erative and non-operative strategies have defined roles 
in management. The mainstays of treatment are either 
aspiration/sclerotherapy or, alternatively laparoscopic 
fenestration. Medical management with somatostatin 
analogues is a potentially new and exciting treatment 
option but requires further study.
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INTRODUCTION
Liver cysts can be single, multiple or diffuse, as in poly-
cystic liver disease[1,2]. Simple cysts have a prevalence 
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of  5%-10% with a sharp rise in incidence with age[3]. 
Polycystic liver disease is an autosomal dominant condi-
tion caused by germline mutations of  the PRKCSH and 
SEC63 genes, which encode the β-subunit of  glucosidase 
Ⅱ and Sec63 respectively[4]. Both proteins are components 
of  the molecular machinery involved in the translocation, 
folding and quality control of  newly synthesized glycopro-
teins in the endoplasmic reticulum[1]. Neoplastic cysts such 
as benign biliary cystadenomas and biliary cystadenocarci-
nomas are acquired, but the cause is unknown. Traumatic 
cysts are also acquired and result from bile leakage from 
an injured intrahepatic bile duct after trauma.  

The majority of  liver cysts are asymptomatic. They can 
occasionally be felt as a mass during physical examination. 
However most are found incidentally during abdominal 
imaging, especially on ultrasound. About 5% of  patients 
are symptomatic and present with vague symptoms such 
as pain, nausea, early satiety, vomiting or heartburn[3]. Once 
found, there is a need to distinguish a simple cyst from 
other cystic lesions of  the liver including hydatid cysts and 
cystic neoplasms. Previously reported complications of  
liver cysts include: intracystic haemorrhage[5], torsion[6], bili-
ary fistula, rupture[7], infection[8], obstructive jaundice[9,10], 
malignancy[11], portal vein occlusion and varices[12], portal 
hypertension[13,14] and Budd-Chiari Syndrome[12].

Although complications of  liver cysts are rare, they 
are often serious and sometimes life-threatening. There 
is no consensus on their management because complica-
tions are so uncommon. The aim of  this study was to 
perform a collected review of  how a series of  complica-
tions were managed at our institutions.

Case Report
Patient 1
A 75-year-old female patient presented with jaundice and 
abdominal pain. Liver function tests revealed obstructive 
jaundice and an ultrasound scan of  the abdomen showed 
a 19 cm unilocular liver cyst and dilated intrahepatic 
biliary ducts. An endoscopic retrograde cholangiopan-
creatography (ERCP) was performed which confirmed 
blockage of  the ductal system, a long stricture in the 
common bile duct and a stent was inserted to temporar-
ily relieve the jaundice.  

The computed tomography (CT) showed a large un-
complicated cyst occupying segments Ⅳ, Ⅴ, Ⅵ and Ⅷ. 
This was compressing the common bile duct causing ob-
struction with dilation of  the intrahepatic bile ducts (Figure 
1A). The magnetic resonance imaging (MRI) confirmed 
that the liver lesion was homogenous, suggestive of  a 
simple liver cyst (Figure 2).

The patient underwent fenestration (deroofing) of  
the cyst occupying segments Ⅳ, Ⅴ, Ⅵ and Ⅷ and cho-
lecystectomy. Three litres of  clear fluid was drained, the 
roof  of  the cyst was excised and the cyst lining ablated 
with Argon Plasma Coagulation diathermy. She was re-
viewed in the out-patient clinic six weeks later where she 
reported no further pain, her jaundice had settled and 

the biliary stent was then removed at ERCP 1 wk later.

Patient 2
A 91-year-old female was admitted with right upper 
quadrant abdominal pain radiating to the right shoulder 
tip. She had a past medical history of  simple liver cysts, 
ischaemic heart disease and chronic obstructive pulmo-
nary disease with a poor exercise tolerance. On examina-
tion she had tender hepatomegaly. A CT scan showed 
free fluid in the abdomen and a large residual cyst in seg-
ments Ⅴ and Ⅵ (Figure 1B).

Due to her age, medical co-morbidity, and the fact 
that the cyst had already ruptured it was decided to opt 
for percutaneous drainage alone. Two drains were insert-
ed; one into the cyst remnant, and another into the sub-
phrenic collection. Apart from a right basal pneumonia, 
the patient made a full recovery and remains clinically 
well at 1 year.

Patient 3
An 82-year-old female was admitted with a three week 
history of  indigestion and epigastric abdominal pain. Her 
past medical history was of  hypertension, left ventricular 
heart failure and diverticular disease. On examination 
there was a large mass in the right iliac fossa. An ultra-
sound scan of  the abdomen showed an 8 cm cyst aris-
ing from the liver and extending to the right iliac fossa. 
A MRI of  the liver showed a complex exophytic lesion 
arising from segments Ⅴ and Ⅵ, with apparent internal 
membranes and fluid levels (Figure 3). Due to the inde-
terminate nature of  the pathology and, despite negative 
hydatid serology, the patient underwent a liver resection, 
where a large cystic lesion, containing chocolate-like ma-
terial was found, arising from segments Ⅴ and Ⅵ. This 
extended to the right iliac fossa, was attached to the colon 
and eroding into the small bowel. There were also mul-
tiple smaller liver cysts noted. The liver cyst was resected 
along with a loop of  small bowel (Figure 4). Histology 
confirmed a haemorrhagic simple cyst. The patient made 
an uncomplicated recovery.

Patient 4
An 80-year-old patient presented with a two week his-
tory of  abdominal pain and deranged liver function tests. 
An ultrasound of  the abdomen showed a large liver cyst. 
A CT scan of  the abdomen confirmed a large liver cyst 
occupying segments Ⅱ and Ⅲ compressing the portal 
vein leading to portal hypertension and splenic varices 
(Figure 1C and D).

The patient had a left hepatectomy. A large simple 
cyst was found causing portal vein obstruction with 
splenic varices. He had no post-operative complications.

Patient 5
A 44-year-old female with autosomal dominant poly-
cystic liver disease was admitted because of  massive 
oedema of  her lower extremities extending to her ab-
dominal wall. Her weight had increased by 15 kg. These 
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symptoms were precipitated by laparoscopic fenestration 
of  multiple liver cysts. CT scanning revealed the pres-
ence of  ascites in the lower abdomen, while the upper 
abdomen was completely occupied by the polycystic liver 
(Figure 5). CT showed compression of  the inferior vena 
cava. In order to relieve the caval pressure, 3 strategically 
located cysts were aspirated, the ascites was drained and 
diuretics and somatostatin analogues were started. She 
subsequently made a good recovery.  

Patient 6
A 47-year-old female with autosomal dominant polycystic 
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Figure 1  Computed tomography. A: The liver cyst causing common bile duct compression and dilation of the intrahepatic bile ducts; B: Multiple liver cysts with free 
fluid around the liver; C: The cyst compressing the portal vein; D: The splenic varices from the resulting portal hypertension.
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Figure 2  A cross-sectional magnetic resonance imaging scan confirming 
the homogenous appearance of the cysts suggestive of a simple liver cyst.

Figure 3  Coronal magnetic resonance image showing the liver lesion with 
apparent internal membranes extending from segments Ⅴ and Ⅵ of the 
liver to the right iliac fossa.

Small bowel
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Figure 4  The resected liver cyst of patient 3 with attached small bowel.
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liver and kidney disease, was admitted because of  pneu-
monia and multiple liver cyst infection with Klebsiella pneu-
moniae, diagnosed by blood culture. The liver was grossly 
enlarged because of  numerous cysts. The liver volume 
was 4.5 L. The infection was successfully treated with 
ciprofloxacin. Two years later, the liver cysts recurred 
and blood culture grew Klebsiella pneumoniae, which was 
treated with oral ciprofloxacin 1 g/d for one year. One 
year later, she was again admitted because of  recurrent 
infectious liver cysts, this time with an Escherichia coli (E. 
coli) infection. This was treated with cefuroxime 3 × 1.5 g 
iv and a single dose of  gentamicin. The positron emission 

tomography CT (PET-CT) scan showed fluorodeoxyglu-
cose (FDG) accumulation at the rim of  the cyst. After 
antibiotic treatment, these FDG-accumulations disap-
peared (Figure 6). She subsequently developed multiple 
recurrences of  infected liver cysts, most recently with an 
extended spectrum beta-lactamase-positive E. coli. 

Because of  the multiple recurrences, the resistant 
organisms and the fact that the infected liver cysts were 
spread throughout the liver, the patient is currently wait-
ing for a liver transplantation.

Discussion
Therapeutic intervention is warranted in the management 
of  symptomatic liver cysts or when complications oc-
cur. For symptomatic cases, procedures available include: 
percutaneous aspiration with ethanol sclerotherapy, lapa-
roscopic or open cyst fenestration (deroofing), hepatic 
resection and liver transplantation. The somatostatin 
analogue, lanreotide, reduces the volume of  polycystic 
livers but has a modest clinical effect[15]. Complications 
of  cystic liver disease are rare, and we have demonstrated 
in this series that both operative and non-operative strat-
egies have defined roles in management.

Biliary obstruction can initially be relieved with ERCP 
and stent insertion but definitive treatment is required. In 
this series, definitive treatment was with liver cyst fenes-
tration. Laparoscopic fenestration has largely superseded 
the open approach for symptomatic liver cysts. This 
treatment is particularly suited to solitary liver cysts, par-
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Figure 5  A transverse section of the abdomen on computed tomography scanning. The left 4 panels represent cranio-caudal sections of the abdomen while the 
right 4 panels represent magnifications. Panel 4 shows the normal inferior vena cava (CV) and aorta (A), but the CV becomes compressed as can be seen in panel 1-3.   
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Figure 6  A positron emission tomography-computed tomography scan 
during the infection (A) and after treatment (B). Picture A shows appear-
ances consistent with multiple infectious cysts, with a medium intense, circular 
fluorodeoxyglucose-accumulation in the middle of the right liver.
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ticularly if  more anteriorly located. With careful selection, 
good operative technique and, in a high-volume centre, 
good results can be obtained. A recent series of  51 pa-
tients reported complete relief  of  symptoms at a median 
follow-up of  13 mo, nine minor perioperative complica-
tions and a median hospital stay of  2 d[16]. Symptomatic 
relief  and a median volume reduction of  12.5% has been 
achieved in patients with polycystic liver disease[17]. Per-
cutaneous aspiration with ethanol sclerotherapy would be 
an acceptable alternative strategy[18], as although the cysts 
will not disappear, they will reduce in size and this may be 
sufficient to relieve the extrinsic compression by the cyst 
on the bile duct.

Liver cyst rupture was managed conservatively with 
percutaneous drainage in the second patient in this se-
ries, due to the patient’s multiple medical co-morbidities 
and age. Although simple percutaneous drainage of  liver 
cysts is almost inevitably associated with recurrence[19], 
it was used in this case because the cyst had already rup-
tured and surgery was not an appropriate option for this 
patient. Sclerotherapy was not performed because the 
cyst had already ruptured.

Diagnostic uncertainty often results in surgical resec-
tion, in order not to miss a neoplastic condition, such as 
cystadenoma or cystadenocarcinoma or where the cyst 
has features of  hydatid disease. The latter consideration, 
coupled with symptoms, led to the decision to undertake 
open resection of  the cyst, with an adjacent segment 
of  small bowel in patient 3. The bowel was intimately 
adhered to the cyst wall, presumably as a result of  a cyst 
rupture, which the bowel had contained. Hydatid serol-
ogy was negative in this case but a negative result is not 
completely reliable and immunodiagnosis plays a minor 
role in the definitive diagnosis of  hydatid disease[20].

Portal vein occlusion, associated with splenic varices 
occurred as a complication in patient 4. Although segment 
Ⅱ and Ⅲ liver resection is now commonly performed 
laparoscopically, the presence of  portal hypertension and 
varices indicated that the patient was at high risk of  haem-
orrhage so open resection of  the cyst was performed. 
Experience with liver resection for cystic liver disease is 
limited; the largest series published to date reported on 
124 patients with polycystic liver disease undergoing par-
tial hepatectomy with cyst fenestration, over a 21-year pe-
riod[21]. Although good symptom relief  were obtained, this 
was at a cost of  a 63% in-hospital complication rate and 
a 3% mortality rate. This operation is technically demand-
ing, as the polycystic liver is large and rigid with decreased 
mobility and reduced access to vascular inflow and out-
flow. Hepatic transection is complicated by displacement 
of  hepatic veins and bile ducts from their normal ana-
tomical positions. Liver resection is not, therefore, a first-
line treatment for liver cysts but has a particular role when 
doubt as to the nature of  the cyst exists[22].

The fifth patient presented with ascites and obstruc-
tion of  the inferior vena cava. This was treated by a com-
bination of  cyst aspiration, diuretics and somatostatin 
analogues. The rationale for somatostatin analogue ther-

apy is its inhibitory effect on cholangiocyte proliferation 
and cyst fluid secretion[23]. The clinical effect of  this has 
recently been evaluated in a randomised double-blind, 
placebo-controlled trial with the somatostatin analogue, 
lanreotide in patients with polycystic liver disease[15]. Al-
though an effect on the natural course of  the disease was 
confirmed, this only amounted to a 2.9% reduction of  
liver volume. Further clinical trials are required before 
this treatment can be recommended for adoption into 
practice.

Finally, we demonstrate the utility of  PET-CT imag-
ing in demonstrating complete resolution of  infected 
liver cysts with appropriate antibiotic therapy. Multiple 
proven recurrences have led to this patient with polycys-
tic liver disease being referred for liver transplantation. 
Liver transplantation remains the only curative option for 
the minority of  patients with severe polycystic liver dis-
ease who have disabling symptoms and poor quality of  
life. Recent results of  liver transplantation are encourag-
ing. In a large cohort of  58 patients with isolated polycys-
tic liver disease the 5-year patient survival was 92% and 
in the cohort with 121 patients with polycystic kidney 
and liver disease this survival rate was 89%[24]. The collec-
tive experience on 218 patients from the European Liver 
Transplant Registry indicated a 5-year survival of  80%[25].

The current series has demonstrated several rare com-
plications of  simple liver cysts and polycystic liver dis-
ease. As these are rare, there are no consensus treatment 
strategies, but we highlight the role of  tailored individual 
treatment, taking into account, cyst site and size, possibil-
ity of  malignancy, medical co-morbidities and technical 
feasibility. We have shown that a role for liver resection 
remains, especially when there is diagnostic uncertainty. 
The mainstays of  treatment are either aspiration/sclero-
therapy or, alternatively laparoscopic fenestration. Medi-
cal management with somatostatin analogues is a po-
tentially new and exciting treatment option but requires 
further study.
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