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INTRODUCTION
Sudden onset of abdominal pain and ascites usually signify critical illness often requiring urgent intervention.
We describe a patient with such presentation where investigations led to an unanticipated diagnosis of autosomal dominant polycystic kidney disease (ADPKD), a hereditary disease characterized by adult onset progressive
development and enlargement of cysts in the kidneys
and other organs including the liver. It has been known
that clinical presenting features and manifestations at the
early stages of ADPKD are mostly insidious[1,2]. Acute
abdomen with ascites as a presenting feature of ADPKD has not been previously described.

Abstract
We describe a patient with sudden onset of abdominal
pain and ascites, leading to the diagnosis of autosomal
dominant polycystic kidney disease (ADPKD). Her presentation was consistent with acute liver cyst rupture
as the cause of her acute illness. A review of literature
on polycystic liver disease in patients with ADPKD and
current management strategies are presented. This
case alerts physicians that ADPKD could occasionally
present as an acute abdomen; cyst rupture related to
ADPKD may be considered in the differential diagnoses
of acute abdomen.

CASE REPORT
A 45-year-old female presented to a local emergency
department (ED) with complaints of acute onset upper
abdominal pain and distension associated with nausea
and vomiting.
Her medical history included well-controlled hypertension, hyperlipidemia and hypothyroidism for approximately two years. Her medications included daily enalapril 10 mg, rosuvastatin 10 mg, levothyroxine 50 mg and
vitamin D supplement. She worked full-time as a physician and was mother to five children (ages 5 to 14 years)
with the last two children being twins. Her pregnancies
were uneventful except for the last pregnancy (with the
twins) about six years ago; she had transient thrombocytopenia and mild liver enzyme elevation prior to
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ase 26 U/L, alanine aminotransferase 45 U/L, alkaline
phosphatase 66 U/L, bilirubin 0.6 mg/dL, blood urea
nitrogen 19 mg/dL, creatinine 1.1 mg/dL, and urinalysis
was unremarkable. Her serum amylase and lipase were
normal. Ultrasonography of the abdomen revealed perihepatic ascites, multiple cysts throughout the liver with
the largest cyst being 1.7 cm in diameter, and numerous
cysts in the kidneys. Contrast-enhanced abdominal computed tomography (CT) confirmed perihepatic ascites
and the benign-appearing cysts in the liver and kidneys
(Figure 1, left). She was hospitalized for monitoring and
treated with intravenous fluids and antiemetics (ondansetron). The following day, an esophago-gastro-duodenoscopy with random biopsy was performed which was
without abnormality. Her pain, nausea and vomiting
subsided, and she was discharged. A week later, she underwent an elective laparoscopic cholecystectomy. Intraoperative inspection showed no abnormality except for
the visible fluid-filled hepatic cysts. The pathology of
the gallbladder was normal.
Five months later, she presented to our institution for
a second opinion. She was asymptomatic and physical
examination was unremarkable. Her medications were
unchanged. An abdominal CT scan showed both liver
cysts and bilateral kidney cysts (Figure 1, right), consistent with ADPKD. In retrospect, her acute abdomen
and ascites were consistent with hepatic cyst rupture.

5 mo later

DISCUSSION
In this patient, the acute abdomen with ascites was the
presenting feature of what turned out to be ADPKD.
ADPKD in her was diagnosed based on the findings of
numerous fluid-filled cysts in bilateral kidneys and liver,
and the absence of features to suggest any alternative diagnosis. She did not have a positive family history which
could be consistent with the general observation of de
novo PKD gene mutations in a minority of ADPKD patients (5%-10%)[3]. Gene based diagnostic study is not required as the clinical presentation and radiographic findings are the gold standard for establishing a diagnosis[4].
Although all ADPKD patients develop kidney cysts,
at the early stages of the disease (when the size of the
affected organs are not significantly enlarged), the majority of the patients are asymptomatic or symptoms are so
mild that often go unnoticed, such as reduction in urine
concentration capacity. In a case series of 171 ADPKD
patients, symptoms that led to investigation and ultimate
diagnosis only accounted for 37.4% of the patients[5].
The most common symptoms were back pain (17.4%),
gross hematuria (16.4%) and non-specific abdominal
pain (16.4%). Although known to occur rarely in ADPKD patients with late stage cystic disease and kidney
failure[6,7], liver cyst rupture leading to acute abdomen
and ascites as initial symptoms of ADPKD has not been
previously described.
Polycystic liver disease (PLD) is the most frequent
extra-renal manifestation in ADPKD, yet, it is clinically

Figure 1 Contrast-enhanced abdominal computed tomography. Left panel:
Serial images from an axial computed tomography (CT) scan at the time of the
patient’s presentation to the local emergency department, showing perihepatic
ascites and multiple liver and kidney cysts; Right panel: Repeat abdominal CT
scan five months following the acute presentation, showing corresponding images of multiple liver and kidney cysts without perihepatic ascites.

the delivery which resolved promptly after the delivery.
Reports of ultrasound examinations during her pregnancies did not indicate presence of hepatic or renal cysts.
She had been on hormonal contraceptives intermittently
with a cumulative duration of about 20 years. She denied
a known family history of ADPKD.
On the day of her presentation to the local ED, while
at work, she developed a sudden-onset sharp upper abdominal pain, associated with shortness of breath and
a feeling of abdominal fullness. She felt nauseated and
vomited several times. She was rushed to the ED, where
her vital signs were found to be normal. Her abdomen
was mildly distended and tender on palpation in the upper quadrants with some guarding. Laboratory studies
showed hemoglobin 12.9 mg/dL, leukocytes 7.3 × 109
cells/mL, albumin 4.2 mg/dL, aspartate aminotransfer-
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silent in majority of cases and only infrequently medical
attention is needed. The following is an overview on its
natural history, complication, pathogenesis, and treatment strategies.

had also been on hormonal contraceptive for many
years. It is tempting to speculate that her estrogen exposure over the years might have contributed to her cystic
liver disease and her dramatic presentation.

Natural history and complications of PLD
Liver cysts usually start to appear after ADPKD patients
reach puberty; by age 30 years, up to 94% of affected
individuals have detectable PLD by imaging studies[8,9].
With age, almost all ADPKD patients have varying
degrees of PLD. Significant variations can occur, even
among affected individuals from the same family. However, for each patient, liver cysts grow steadily over time
in both number and size. Although liver cysts may be innumerable, majority (approximately 80%) of the patients
remain asymptomatic[10]. A minority of patients with a
few large dominant cysts or with severe cystic liver enlargement develop symptoms, including pain from cyst
growth, cyst hemorrhage, cyst infection and symptoms
of compression to adjacent organs due to mass effects
from cystic liver. It has been observed that ADPKD patients on dialysis or following transplantation are more
likely to develop symptoms resulting from the mass effect or from cyst-related complications such as rupture,
hemorrhage, or infection[8]. Spontaneous cyst rupture
into the peritoneal cavity is extremely rare.

Diagnosis of PLD
PLD is diagnosed by imaging studies, including ultrasound, CT, and magnetic resonance imaging (MRI). Serum biochemical profile is typically normal and synthetic
functions of the liver are preserved in virtually all cases.
The only laboratory abnormalities seen in severe PLD
are mild elevations of γ-glutamyltransferase and alkaline phosphatase. Among imaging studies, ultrasound is
preferred because of its low cost and lack of radiation.
However, CT and MRI are more sensitive and accurate
in detecting the number and size of liver cysts.
PLD should be differentiated from simple liver cysts,
which often occur in normal individuals with age (up to
four cysts at age 60 years)[15]. PLD should also be differentiated from occasional cysts associated with autosomal
recessive polycystic kidney disease (ARPKD). ARPKD
is a rare (1:20 000) disease with congenital hepatic fibrosis as its major hepatic manifestation. Occasionally,
liver cysts in PLD may also be confused with cystadenomas[20], especially when cysts contain hemorrhagic fluids.
In such cases, further investigation and close follow-up
are necessary. In our patient, there were no clinical or
imaging evidences of these conditions.

Pathogenesis of PLD
Although ADPKD gene mutations are well known to
cause cystic liver phenotype, the precise pathogenesis
for the development and enlargement of liver cysts has
not been fully elucidated. Morphological studies of individual liver cysts reveal that cysts originate from biliary
microhamartomas (also termed Von Meyenburg’s complexes that arise from proliferation of biliary ductules)[11]
and from peribiliary glands[12]. Liver cysts are lined with
epithelium of biliary origin [13] and, with progressive
growth, cysts become detached from their origins. It
is believed that the liver cyst growth is attributable to
concerted effects of proliferation in cyst-lining epithelia,
solute and fluid secretion into the cysts, remodeling of
cyst-surrounding matrix and neovascularization[14].
Estrogen has been shown to influence the development and progression of liver cysts[15]. Biliary epithelia
(cholangiocytes) and cyst-lining cells in ADPKD, in contrast to normal liver parenchymal cells, express estrogen
receptors aberrantly[16]. Estrogen is able to act directly
through estrogen receptors and indirectly by potentiating
the effects of growth factors to promote cholangiocyte
proliferation and secretion[17]. Moreover, through potentiating the effects of vascular endothelial growth factor,
estrogen promotes adaptive angiogenesis, vital for cyst
growth[18]. Estrogen therefore affects multiple aspects in
promotion of cyst growth. Consistent with these data,
severe degree of cystic liver enlargement occurs mostly
in female patients, especially in multiparous women and
women on oral contraceptive or estrogen replacement
therapy[15,19]. Our patient had multiple pregnancies and
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Treatment of PLD
Most cases of PLD require no treatment. Symptomatic
PLD requires interventions to reduce cyst volume and
liver size. To date, apart from avoidance of estrogen, no
specific medical regimen has been established to halt the
PLD development or to retard PLD progression. Invasive management strategies including percutaneous cyst
aspiration with or without sclerosis, laparoscopic cyst
fenestration, combined liver resection and cyst fenestration, and rarely, liver transplant have been the treatment
modalities, aimed to palliate symptoms[21].
Percutaneous cyst aspiration and sclerosis under ultrasound or CT guidance is an effective modality to treat
large dominant cysts that are not numerous. Cyst aspiration alone is often carried out diagnostically to determine
whether there is a direct correlation between the cysts
and the patient’s symptoms. Without the sclerosing therapy, however, cysts often re-expand in weeks to months
following the procedure. Sclerosing therapy reduces
the possibility of cyst re-expansion. Sclerosing therapy
constitutes injection of an appropriate volume (approximately 25% of the aspirated cyst fluid volume) of
95%-99% ethanol or acidic solutions of tetracycline or
minocycline into the cyst following cyst fluid aspiration.
The patient then assumes different physical positions to
ensure a maximum contact between the sclerosing solution and cyst-lining epithelia. The sclerosing fluid is then
aspirated. This method carries approximately 70%-90%
success rate of cyst obliteration[22]. For cysts with a di-
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ameter > 10 cm, repeat aspiration and sclerosis may be
necessary for a sustained cyst obliteration[23].
More invasive surgical interventions are reserved for
patients with severely symptomatic hepatomegaly due to
PLD. Schnelldorfer et al[21] retrospectively studied 141 patients with PLD who underwent partial hepatic resection
with remnant cyst aspiration, cyst fenestration alone, or
orthotopic liver transplantation for symptoms or complications related to PLD at Mayo Clinic Rochester. Based
on the experience, they propose to devise treatment
plans for PLD patients on the basis of their clinical and
radiographic features. They have classified PLD patients
into four types, types A to D. Patients with no clinical symptoms or mild symptoms are classified as type
A and no surgical treatment is indicated. Patients with
moderate to severe symptoms with large-sized dominant
cysts and preservation of at least two sectors of normal liver parenchyma are classified as type B and they
should be considered for cyst fenestration. Those with
severe symptoms associated with enlarged liver but having more than one sector of normal liver parenchyma
are classified as type C for whom partial liver resection
with remnant cyst fenestration may be considered. Patients with severely enlarged liver and with little normal
liver parenchyma are classified as type D and the only
treatment option for these patients is liver transplant.
Although these operative treatments offer sustained
improvement in performance and health status, they are
technically demanding and perioperative complications
are substantial. For instance, liver resection with remnant
cyst fenestration carries overall morbidity of 60%-70%,
including biliary leak and ascites. For liver transplant,
survival rate seems lower than in non-PLD patients with
liver transplant. Thus, for individual patients, treatment
choices depend on local expertise, which is one of the
most critical factors that predict success. Referral to a
tertiary center with adequate expertise would more likely
result in an optimal treatment outcome.
In summary, although typically asymptomatic, a subset of patients with PLD related to ADPKD may present
with abdominal discomfort. The degree of symptoms
depends on the extent and rapidity of liver cyst growth.
As shown in this case, sudden rupture of hepatic cyst
can occur and be an initial presenting feature of PLD.
Though not previously described, such an occurrence is
not entirely surprising, as rupture can conceivably occur
in expanding superficial cysts. Thus, PLD and ADPKD
should be considered as one of the differential diagnoses
in patients with such a presentation. Conservative management, at least in this case, seemed to have sufficed.
Whether such rupture would recur is uncertain and warrants ongoing follow up.
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