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esTaBlisH THe DiaGnOsis

Polycystic liver disease (PLD) is characterized by more 
than 20 fluid-filled biliary epithelial-lined cysts in the liver.1 
The majority of PLD cases occur as an extrarenal manifes-
tation of autosomal dominant polycystic kidney disease 
(ADPKD) caused by mutations in PKD1 and PKD2.2 A sepa-
rate condition, autosomal dominant polycystic liver disease 
(ADPLD), is caused by mutations in SEC63 and PRKCHS 
genes, among others, and manifests with cysts typically re-
stricted to the liver.2,3 Distinguishing ADPKD from ADPLD 
is crucial because the former can progress to end-stage 
renal disease (ESRD) and has extrarenal manifestations, 
which require extra vigilance and sometimes preemptive 
screening (e.g., intracranial aneurysms) (Table 1).

In all cases of PLD, acquisition of an accurate family history 
and a radiographic evaluation for the presence of renal cysts 
should be performed. Ultrasound is often used; however, 
computerized tomography and magnetic resonance imaging 
are more sensitive for detecting kidney or liver cysts.3

The diagnosis of ADPKD in the setting of liver cysts 
is based on a family history of polycystic kidneys with a 
requisite number of renal cysts for a given age (Table 2). 
Importantly, up to one-third of ADPLD patients have small 
numbers of renal cysts, but typically without renal expan-
sion, increased total kidney volume, or kidney dysfunc-
tion.4 Notably, liver cysts in ADPLD are often greater in 
quantity and size than those of ADPKD.

Rarely, after radiographic evaluation a causative diagnosis 
may be uncertain and genetic testing should be considered 
and may be required for access to certain therapies (e.g., 
tolvaptan for preventing the progression of renal dysfunc-
tion). Genetic testing can also be useful for prognostication. 
PKD1 mutations are found in 85% to 90% of patients with 
ADPKD; the remaining 10% to 15% have PKD2 mutations, 
which are often associated with a milder phenotype and 
later progression to ESRD.5,6 SEC63 and PRKCSH mutations, 
which result in abnormal trafficking of the PKD1 and PKD2 
proteins, cause more severe ADPLD. However, 70% of pa-
tients do not have identifiable mutations.

Abbreviations: ADPLD, autosomal dominant polycystic liver disease; AS, aspiration sclerotherapy; ESRD, end-stage renal disease; 

LT, liver transplantation; MELD, Model for End-Stage Liver Disease; PLD, polycystic liver disease; TLV, total liver volume.
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CHaraCTeriZe THe sYMPTOMs

One of five patients with PLD experience symptoms (from 
direct compression of nearby structures), with the most 
common being abdominal pain or distention, nausea, eme-
sis, esophageal reflux, early satiety, shortness of breath, and 
lower back pain.5 These symptoms should be monitored at 
routine office visits. Importantly, women are typically more 
severely affected with Polycystic Liver Disease Questionnaire 
than men. Two validated, disease-specific questionnaires, 
the PLD-Q and the Polycystic Liver Disease Complaint 
Specific Assessment can be used to systematically assess 
symptom burden and evaluate treatment efficacy.1

Patients can experience acute liver cyst complications as 
well. These include infection, rupture, torsion, and hemor-
rhage, which often manifest as acute, severe right upper 

quadrant abdominal pain and/or fevers. Furthermore, 
rarely, cyst compression of the biliary tree or hepatic vas-
culature can produce obstructive jaundice or portal vein 
thrombosis or complications from portal hypertension, re-
spectively.1 Importantly, despite massive liver cystic involve-
ment, parenchymal function is preserved in PLD; thus, if 
reduced serum albumin levels are observed, it is typically 
secondary to malnutrition. Thus, with massive hepatomeg-
aly, biannual assessment of functional status, muscle mass, 
and prealbumin and albumin should be considered.

CHaraCTeriZe THe CYsT BUrDen

The emergence of symptoms should prompt cross-sec-
tional imaging to characterize liver cyst burden and deter-
mine appropriate treatment; there is no role for routine 

TaBle 1. eXTrarenal ManiFesTaTiOns OF aDPKD2-4,10

Location Extrarenal Manifestations (Frequency) Additional Comments

Gastrointestinal Liver cysts (94% over the age of 35 years)
Diverticular disease (50%-83% in patients 

with ESRD)
Diverticular disease and abdominal hernias are not routinely screened for in patients with 

ADPKD; however, studies have shown an increased occurrence in patients with ESRD related 
to ADPKD

Hernias (45%)
Pancreatic cysts (9%-36%) Pancreatic cysts can clinically present as chronic pancreatitis because of compression of the 

pancreatic duct
Common bile duct dilation (40%)
Choledochal cysts (rare)
Splenic cysts (2.7%)

Nongastrointestinal Cardiac valve abnormalities (mitral valve 
prolapse: 25%)

Screening with echocardiography is not recommended unless a murmur is detected or cardio-
vascular symptoms arise3

Pericardial effusion (35%)
Arachnoid cysts (8%-12%) Patients with focal neurological deficits and headaches should be evaluated for arachnoid 

membrane cysts, but they are usually asymptomatic
Cerebral aneurysms (9%-12%) Patients with a family history of intracranial arterial aneurysms or hemorrhagic strokes, or who 

present with sudden severe headache should be screened and evaluated through magnetic 
resonance angiography. Asymptomatic patients without a family history who are older than 
30 years should be counseled on the risks and benefits of screening prior to proceeding.5 
No screening is recommended for extracranial aneurysms located in the aorta, coronary, or 
splenic arteries3

Spinal meningeal cysts (1.7%) Spinal cysts can rarely present with orthostatic headache, diplopia, hearing loss, and ataxia
Seminal vesicle cysts (40%)
Bronchiectasis (37%)
Thyroid cysts (not clearly defined)

TaBle 2. CriTeria FOr raDiOlOGiCal DiaGnOsis OF aDPlD anD aDPKD4,6

Family History ADPLD ADPKD

Positive Age < 40 years At least one hepatic cyst Age 15-39 years At least three unilateral or bilateral 
renal cysts

Age > 40 years At least four hepatic cysts Age 40-59 years At least two unilateral renal cysts
Age ≥ 60+ years At least four cysts in each kidney

Negative >20 liver cysts with no renal cysts; a small number of 
renal cysts may be present in 28%-35% of patients, 
but renal dysfunction is absent

Age < 30 years Five bilateral renal cysts

Age 30-60 years Five bilateral renal cysts
Age > 60 years Eight bilateral renal cysts



178  | CliniCal liver Disease, vOl 14, nO 5, nOveMBer 2019 An Official Learning Resource of AASLD

Practical Approach to PLD   Patel, Chapman, and Mikolajczykreview

surveillance of cysts with imaging. Several classification 
systems have been proposed, including the widely cited 
Gigot classification (Fig. 1) and the Schnelldorfer classifica-
tion system, which has been incorporated into the excep-
tion points criteria for liver transplantation (LT) (Table 3).

iniTiaTe TreaTMenT

Treatment is reserved for symptomatic patients. The 
goal is to minimize symptoms and improve quality of life 
by reducing the progressive increase in cyst size. High es-
trogen exposure through pregnancy, oral contraceptives, 
and estrogen-replacement therapy are associated with 
more severe PLD; therefore, avoidance of estrogen- and 
progesterone-containing oral contraceptives or intrauter-
ine devices in women with PLD is recommended.1

Current available medical treatment includes somatosta-
tin analogues (e.g., octreotide, lanreotide). These agents 
inhibit cyclic adenosine monophosphate production, which 

results in reduced epithelial proliferation, as well as a reduc-
tion in transepithelial chloride secretion of the cholangio-
cytes lining the hepatic cysts.1 Three randomized prospective 
clinical trials demonstrated a 2.9% to 4.9% decrease in 
total liver volume (TLV) at 6 to 12 months. Importantly, liver 
cyst infection was a noted complication in these trials, and 
further study is needed to determine the effects of long-
term treatment.2 Consideration for use should be restricted 
to symptomatic patients who demonstrate a large TLV (e.g., 
Schnelldorfer types C and D) and are unable to undergo 
surgical interventions (Fig. 2); there are no data to support 
preemptive use in asymptomatic individuals.2 However, it 
should be noted that the off-label use of these medications 
can make them difficult to obtain in the United States.

More invasive treatments include aspiration sclerotherapy 
(AS), liver cyst fenestration, hepatic resection, and LT. AS in-
volves percutaneous cyst fluid aspiration with injection of a 
sclerosing agent to destroy the epithelial lining and prevent 
future fluid secretion. AS is a safe and efficacious technique 
for patients who have one or a few large, dominant cysts 
with diameters greater than 5 cm.7 The majority of patients 
report an improvement (72%-100%) and complete reso-
lution of symptoms (56%-100%). Cyst volume reduction 
ranges from 76% to 100%.7 A common complication is 
postprocedural pain from peritoneal irritation.

Cyst fenestration combines aspiration and surgical 
deroofing of cysts. This surgical approach can treat more 
dominant cysts in one session than AS can, but complica-
tion and symptom recurrence rates are not negligible (23% 
and 22%-24%, respectively). A laparoscopic approach is 
preferred but is not feasible for cysts in posterior segments 
or near the dome of the liver.2

Partial or segmental hepatic resection can be per-
formed in patients with significant cyst burden in specific 

FIG 1 The Gigot classification for PLD. Type I is characterized by a liver that has <10 large (>10 cm) cysts. Type II is characterized by 
diffuse parenchymal involvement by multiple medium-sized cysts with large areas of noncystic parenchyma. Type III is characterized by 
large numbers of small- and medium-sized cysts spread diffusely throughout the parenchyma with only minimal, normal areas.5

TaBle 3. THe sCHnellDOrFer ClassiFiCaTiOn 
relaTes sYMPTOM BUrDen TO THe nUMBer OF 

liver seCTOrs invOlveD

Type

A B C D

Symptoms Absent or mild Moderate or 
severe

Severe Severe

Cyst findings Focal Focal Diffuse Diffuse
Normal hepatic 

segments
>3 >2 >1 <1

Portal vein/hepatic 
vein occlusion

No No No Yes

The liver sectors are left lateral sector, left medial sector, right anterior 
sector, and right posterior sector.

Adapted with permission from World Journal of Gastroenterology.5 
Copyright 2013, the authors. Published by Baishideng Publishing Group, 
Inc.



179  | CliniCal liver Disease, vOl 14, nO 5, nOveMBer 2019 An Official Learning Resource of AASLD

Practical Approach to PLD   Patel, Chapman, and Mikolajczykreview

liver segments. Hepatic resection has significant morbid-
ity (51%) and patient mortality (3%) associated with it. 
Furthermore, it complicates future LT because of the high 
occurrence of postsurgical adhesions.2

LT definitively cures PLD, but it is appropriate in only a 
small number of patients, including those with extensive 
TLV and therapeutically refractory complications. Because 
PLD patients have preserved synthetic liver function, they 
often have very low Model for End-Stage Liver Disease 
(MELD) scores, and exception points need to be obtained.8 
The guidance for application for MELD exception points 
proposed by United Network for Organ Sharing states that 
points may be granted to patients with Schnelldorfer types 
C (with prior resection/fenestration) and D with at least 
two of the following: hepatic decompensation, concurrent 
renal failure (on dialysis), and/or compensated comorbid-
ities. Historically, severe malnutrition was also taken into 
consideration when requesting exception points.1,5,9

COnClUsiOn

A practical approach to a patient with PLD includes clini-
cally distinguishing between ADPKD and ADPLD, determin-
ing the presence of symptoms, and characterization of cyst 
burden with TLV measurements. These steps are essential 
to determining the appropriate therapy for the patient.
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FIG 2 Algorithm for the medical and surgical management of PLD. Conservative management is indicated for patients who are 
asymptomatic; treatment is indicated only for patients with symptoms. Adapted with permission from Clinical Gastroenterology and 
Hepatology.2 Copyright 2017, Elsevier.
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