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Abstract

AIM: To evaluate the factors that influence outcome of
both non-invasive and invasive treatment of polycystic
liver disease.

METHODS: Analysis of clinical files of patients with
complete follow-up from July 1986 to June 2006.
RESULTS: Forty-one patients (male, 7; female, 34),
47.8 £ 11.9 years age, and 5.7 £ 6.7 years follow-up,
were studied. Alkaline phosphatase (AP) elevation (15%
of patients) was associated with the requirement of
invasive treatment (IT, 2 = 0.005). IT rate was higher
in symptomatic than non-symptomatic patients (65.4%
vs 14.3%, P = 0.002), and in women taking hormonal
replacement therapy (HRT) (P = 0.001). Cysts
complications (CC) were more frequent (22%) in the
symptomatic patients group (P = 0.023). Patients with
body mass index (BMI) > 25 (59%) had a trend to
complications after IT (P = 0.075). Abdominal pain was
the most common symptom (56%) and indication for
IT (78%). Nineteen patients (46%) required a first IT:
12 open fenestration (OF), 4 laparoscopic fenestration
(LF) and 3 fenestration with hepatic resection (FHR).
Three required a second IT, and one required a third
procedure. Complications due to first IT were found
in 32% (OF 16.7%, LF 25%, FHR 66.7%), and in the

second IT in 66.7% (OF 100%). Follow-up mortality
rate was 0.

CONCLUSION: Presence of symptoms, elevated
AP, and CC are associated with IT requirement. HRT
is associated with presence of symptoms and IT
requirement. Patients with BMI > 25 have a trend be
susceptible to IT complications. The proportions of
complications are higher in FHR and second IT groups.
RS is more frequent after OF.
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INTRODUCTION

Polycystic liver disease (PLD) is an autosomic dominant
disease related to chromosome 19 alterations in patients
with hepatic involvement alone and in chromosomes
4 and 16 in those with renal cysts'l, At autopsy,
the prevalence appears to be 0.13%-0.6%, and the
association to renal cysts about 30%* Y. PLD is generally
asymptomatic and incidentally diagnosed. Abdominal
pain, distension, early satiety, nausea and vomiting
are common and hepatic function is rarely affected.
Ultrasound (US) and computed tomography (CT) are
common diagnostic methods. PLD is considered when
more than 5 cysts are observed in the liver that typically
appear anechoic, round and smooth-walled with distal
echo enhancement in the USY (Figure 1A); and in CT
with homogeneous fluid density and without wall or
content enhancement after contrast administration!
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(Figure 1B). Invasive treatment (I'T) such as cyst
aspiration with sclerotherapy, open fenestration (OF),
laparoscopic fenestration (LF), fenestration plus hepatic
resection (FHR), and hepatic transplantation in selected
cases are preferred ™", Symptoms are controlled
with surgical liver volume reduction"". In a Mexican
population, surgery for PLD has shown to modify
quality of life"”. We report a descriptive analysis of 41
patients with clinical and imaging diagnosis of PLD
that have a complete follow-up during July 1986 to June
2006, making special emphasis on factors that influence
outcome of both non-invasive and invasive treatment.

MATERIALS AND METHODS

Materials

This is a descriptive study of all patients diagnosed
with PLD diagnosis from July 1986 to June 2006 at the
National Institute of Health Sciences and Nutrition
“Salvador Zubiran”. Forty-nine clinical records with
PLD diagnosis were reviewed; however, 8 patients were
excluded from the analysis because the follow-up was
not completed.

Methods

Variables as gender, age at diagnosis, time of diagnosis
delay, BMI, symptoms, diagnosis method, cyst diametet,
cyst complications (CC), liver function tests (LFT:
bilirubin, transaminases, AP, lactic dehydrogenase, gamma
glutamyl transpeptidase, albumin, prothrombin time,
glucose and complete blood count at diagnosis, 1 and 6
months, and at 1, 5, 10, 15 and 20 years), comorbidity,
extrahepatic cysts, hormonal replacement therapy (HRT)
intake, I'T requirement, I'T complications, recurrence of
symptoms (RS), and follow up procedures and outcome
were analyzed.

Statistical analysis

Statistical data are expressed as mean * SD. Numerical
variables were analyzed by #test and the categorical
with XZ test or Fishet’s exact test. A P value < 0.05 was
accepted as being statistically significant. The SPSS 13.0
software (SPSS Inc., Chicago, Illinois, 2004) statistical
program was used for the analysis.

RESULTS

Demographical data

A total of 49 patients with PLD were evaluated in our
institution. Eight patients lost follow-up and were not
included for the analysis. Forty-one (male 7, female 34)
complete patients files were included (Figure 2). The
mean age at diagnosis was 47.8 £ 11.9 years (range 27-82)
and the mean follow-up time was 5.7 years. Eighteen (44%)
patients had familiar history of PLD. Demographical data
is shown in Table 1.

Hormonal replacement therapy is associated with
symptoms occurrence
We found that 23.8% of postmenopausal women
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Figure 1 US
(A) and CT (B)
images show-
ing numerous
hepatic cysts in
a 47-year-old
asymptomatic
male patient.

49 patients
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Figure 2 Clinical course and interventions of 49 PLD patients (July 1986-June
2006).

were taking HRT. In those patients the prevalence of
symptoms at diagnosis was significantly higher than
those without HRT (100% »s 43.8%, P = 0.039; OR =
2.2806; 95% CI, 1.311-3.984). The requirement of IT also
was higher in the HRT group than in non-HRT (80% »s
6.3%, P = 0.001; OR = 20; 95% CI, 35-115). The size of
the major cyst was not associated with HRT (P > 0.05).
The oral contraceptive intake was not associated with
occurrence of symptoms (P > 0.05).

Symptoms, diagnosis, and PLD complications

Based on the initial symptoms the mean time of diagnosis
delay was 2.8 (range 0-9) years. We found that 65.4%
of the symptomatic versus 14.3% of non-symptomatic
patients at diagnosis required I'T (P = 0.002, OR = 11.333,
95% CI, 2.068-62.105). The symptoms described were
abdominal pain 56%, eatly satiety 42%, increase of the
abdominal perimeter 34%, and nausea 12%. Two patients
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N (Male/Female) 41 (7/34)
Age at diagnosis (range, yr) 47.8 £11.9 (27-82)
Mean diagnosis retard time (range, yr) 2.8 (0-9)
Mean follow up time (yr) 5.7
Familiar history of PLD 44%
Body mass index at diagnosis
<25 41%
>25-< 30 44%
> 30 15%
Largest cyst diameter (range, cm) 8.2+4.9 (2-25)
Extrahepatic cysts
Renal cysts 68%
Pancreatic cysts 15%
Spleen cysts 8%
Ovary cysts 2%
Comorbidity
Arterial hypertension 46%
Chronic renal insufficiency 24%
Dyslipidemia 15%
Hypothyroidism 7%
Type 2 diabetes 5%
Gastroesophageal reflux 5%

(4.9%) had portal hypertension manifested by esophageal
varices and splenomegaly, and none of them was found
with ascites or encephalopathy.

During the follow up time, symptomatic patients at
diagnosis developed more CC than non-symptomatic
(29.6% »s 0, P = 0.023). At this time, nine (22%) patients
had CC: cyst infection 5 (55.6%), cyst bleeding 3 (33.3%),
and cholangitis 1 (11.1%), at a mean time of 4 months
(range 0-9, Table 2). In this group of patients, four
(44.4%) had a complication at the time of diagnosis (cyst
infection 2, cyst bleeding 2).

Renal cysts were present in 68% of PLD patients
(Table 1). Liver CC were seen in 25% of patients with
renal cysts, and in 7.7% of patients without them (P > 0.05).

At diagnosis, overweight (BMI > 25 but < 30),
was found in 44%; and obesity (BMI > 30), in 15%.
Patients with BMI > 25 had a trend to develop surgical
complications (P = 0.075) such as abdominal pain,
bleeding or infection (Table 1), and no significant
association was found with the presence of symptoms,
largest cyst diameter, CC, ot IT requirement (P > 0.05).

Diagnosis was achieved by US in 78% and by CT' in
22%. The largest cyst mean diameter was 8.2 £ 4.9 cm
(range 2-25) and no association to symptoms or require-
ment of IT (P> 0.05) were found. The largest cyst mean
diameter was 12.3 = 8.8 cm in postmenopausal women
taking HRT »5 8.3 £ 3.9 cm in those without HRT
(P> 0.05).

Elevated alkaline phosphatase at diagnosis is
associated with IT requirement

No significant alterations in bilirubin, transaminases,
lactic dehydrogenase, gamma glutamyl transpeptidase,
albumin, prothrombin time, glucose, and in complete
blood count, were found at diagnosis or during follow

up.

Symptomatic patients at diagnosis 27 (66%)
Abdominal pain

Early satiety

Increase of abdominal perimeter

Nausea

=
o N Ul

Complications during follow up (22%)
Cyst infection
Cyst hemorrhage

Cholangitis

=

Invasive treatment patients
Open fenestration
Laparoscopic fenestration
Fenestration + hepatic resection

Opverall symptoms recurrence
Open fenestration
Laparoscopic fenestration
Fenestration + hepatic resection

Surgery complications
Bleeding
Infection
Pain

(46%)

=
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17%)
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Because we considered IT requirement as an end
point in PLD patients, we studied its association with
elevated levels of LFT at diagnosis, finding that AP
was elevated (= 132 IU/mL) in 15.5% of patients.
During follow-up, 100% of patients in the elevated AP
group required IT zersus 35.5% in the normal AP group
(P =0.005, OR = 2.818, 95% CI, 1.753-4.530).

Invasive treatment and complications

Abdominal pain was the most common indication for
surgery (78%). Other indications were satiety (10%), cyst
hemorrhage (5%), and cyst infection (5%).

Nineteen patients (46%) required IT (OF 12, LF 4,
FHR 3) to control symptoms (Figure 2), at a mean time
of 19 months (range 0-85) after PLD diagnosis. Mean
age for the first I'T was 47 & 10 years.

Because of RS, 3 patients required a second IT at a
mean time of 19 months (range 8-24): 2 (16.7%) in the
OF group (cyst aspiration 1, OF 1) and 1 (33.3%) in the
FHR group (OF 1). The last patient required a third IT
(aspiration + sclerotherapy) 6 months later. None of the
patients in the LI group showed RS.

Complications due to the first I'T were found in 6 (32%)
patients. Three (16.7%) patients had complications in the
OF group (bleeding 3), 1 (25%) in the LF group (severe
abdominal pain 1), and 2 (66.7%) in the FHR group
(bleeding 1, infection 1; Table 2). No significant difference
in complications between OF and LF was found.

Two (66.7%) patients after a second I'T (OF 2)
developed important complications (hemorrhage 1,
pleural effusion 1), and the one who required a third IT
had severe abdominal pain. Follow up mortality rate was 0.

DISCUSSION

This is one of the largest series published to date and
includes a large follow-up time in both symptomatic and
non-symptomatic patients with a detailed description
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and associations to anthropometric and biochemical
data, HRT intake, CC, IT requirement, I'T complications,
and outcome.

As in other case seties™", female gender predominated
(83%), suggesting a possible role of estrogens in the
development of liver cysts.

Data shows selective increase in liver cyst and
parenchymal volume in female patients receiving
postmenopausal estrogen therapym], but it is not clear
if it correlates with symptoms and IT requirement.
The association found between HRT, the presence of
symptoms and IT requirement supports that HRT has
an important role in the development of symptoms
and so in the requirement of IT in PLD patients.
Interestingly HRT was not associated to the size of the
major cyst, suggesting that symptoms are not due to the
size of cysts but maybe to the number of cysts or the
liver volume occupied by them. As in other liver diseases,
PLD may contraindicate HRT. Further and prospective
studies are recommended to confirm such associations.

As others centers that inform that the diagnosis is
more common during the fourth and the fifth decade of
life™", in Mexican patients seems to be equal.

No other series report the time evolution of PLD
patients. We found a diagnosis delay time near to 3 years.
This data may indicate that symptoms at the beginning of
the disease are absent or mild and appear or increase as
time advances, so patients search for medical attention.

Symptoms predicted IT requirement and were
associated to a higher incidence of CC (bleeding,
infection, ez). Most of the series report that the majority
of patients are asymptomatic at diagnosism, but we
found a high prevalence of symptoms (66%) in Mexican
patients. We found a higher prevalence of abdominal
pain (56%) than reported in other studies (36.5%)".

Hepatic failure in PLD patients is rare and few
cases have been reported"™'". We found 2 (4.9%)
cases of portal hypertension and none with ascites or
encephalopathy. The cause of portal hypertension in
these patients is not clear, but might be due to the mass
effect that comprises vessels of the portal circulation. A
reported rate of 2.5% for portal hypertension has been
described”. Despite hepatomegaly, portal hypertension
and its complications (ascites, variceal bleeding, ez)

. . 1
remain quite rare[ ]

, interestingly; we report a higher rate
of portal hypertension in our patients, maybe due to a
longer follow-up time.

In our knowledge this is one of the largest follow-up
in a PLD case series (5.7 years). Bistritz ef al” reported
that in 40 patients with a follow-up time of 4.69 years,
22.5% had cyst bleeding, 12.5% cyst rupture, 12.5%
cyst infection, and 2.5% developed portal hypertension.
During follow-up symptomatic patients of our study
developed similar incidence of CC. We found a
significant association between prevalence of symptoms
and the development of CC during follow-up (P = 0.023).
It suggests that symptomatic patients have increased risk
factors that predispose CC. The presence of renal cysts
did not significantly increase the incidence of liver CC

(P> 0.05).
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The association between anthropometric data and
symptoms in PLD has not been studied. We found a
trend to surgical complications in patients with BMI
> 25 (P = 0.075), and no significant association with
symptoms, largest cyst diameter, CC, or I'T requirement.
The BMI is not a reliable data because it is influenced
by the large amount of hepatic weight in PLD patients,
so other anthropometric measurement must be achieved
in future studies, especially to quantify fat tissue. It is
known that fat tissue is a hormonal-active tissue, though
may influence the clinical presentation and outcome of
PLD patients, as happens with HRT.

By far, US is reported as the most used method for
diagnosism. Our finding supports that US is a good and
reliable method to achieve PLD diagnosis and brings
important data such as number of cysts, cyst diameter
and cyst complications. It is unclear if the cyst diameter is
associated to symptoms or I'T requirement. We found that
despite a large cyst diameter, symptoms or requirement of
IT are not related to it. It suggests that what determines
the occurrence of symptoms or indicates surgical
therapy is not the cyst diameter, but the number of cysts
or the liver volume occupied by them. Further studies
are necessary to determine the clinical value of these
measures, including measure of liver volume.

The LFT in our patients usually were normal and
were not associated to symptoms or outcome. We did
not find significant alterations at diagnosis or during
follow up. In his review, Arnold" desctibed that LFT ate
often normal, but in symptomatic patients, AP levels may
be elevated in 30%-47%, GGT in 60%-70%, aspartate
aminotransferase in up to 27%, and bilirubin in 17%.
We studied those variables, and only the elevation of AP
(= 132 mg/dL) at diagnosis was significantly associated
with requirement of IT. This association suggests that
elevated AP may be an important serological marker
of disease activity and could be used to indicate IT to
control symptoms.

Symptoms and complications are reported indications
for I'T. According to Chen and Que ez /' these
indications include abdominal distention, abdominal
pain, carly satiety, fatigue, supine dyspnea, infected cysts,
dialysis hypotension, bile duct obstruction, severe ascites
and uterine prolapse. We found similar indications in our
patients, being pain the most frequent.

RS is frequent with the majority of IT modalities.
The reported rate of RS for cyst aspiration is up to 100%
and probably does not provide definitive therapy''”. The
RS for OF is less common. One of the largest series is
the one reported by Koperna ez a/"” who described a
RS rate of 21%, but also rates between 11%-33% had
been reported[ﬂm]. For LF, a recent case series of 6 PLLD
patients reported by Garcea ¢ al* showed 16% of RS,
but also has been reported in up to 4.5%-71%>*). In
our patients, the RS after a first I'T was low (16.7% for
OF, 0% for LE, and 33.3% for FHR). The RS rate for
OF and for FHR was as expected, interestingly the non-
RS after LF is much lower than reported®***), We think
those findings may be due to patient selection criteria.

For OF the reported morbidity rate is 0%-56%""",
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for LF 0%-54%""* and for FHR varies from 20%
to 100%”**". The higher rate of complications in the
LF group compared to the OF group may be due to
procedure selection criteria. The rate of complications
after FHR was high but as expected. Randomized studies
are necessary to know the real rate of complications and
RS with each procedure, but as the prevalence of the
disease is low, studies are difficult to perform.

In summary, the presence of symptoms at diagnosis,
and CC during follow-up time is associated with I'T
requirement. The HRT is associated to the presence
of symptoms and IT requirement. The prevalence of
symptoms in PLD patients is high and abdominal pain is
the most common. Patients with BMI > 25 have a trend
to suffer from complications after IT. Cyst diameter
is not associated with the presence of symptoms or
need for IT. The AP elevation was associated with IT
requirement, suggesting that AP may be a marker of
disease severity. In near half of the patients, a first I'T
is performed and complications are frequent, especially
in the FHR group, but the proportion of complications
due to the second IT is higher. The RS is more frequent
after OF, but this fact may be due to patient selection
bias.

COMMENTS

Background

Polycystic liver disease (PLD) is generally asymptomatic and incidentally
diagnosed. For symptomatic patients invasive treatment (IT) such as cyst
aspiration with sclerotherapy, fenestration with or without hepatic resection, and
hepatic transplant are options of treatment. There are no known associations
that could help clinicians to determine the outcome of invasive or non-invasive
treatment.

Research frontiers

Larger and prospective studies are required in order to find other variables
that may affect outcome. It is important to evaluate the physiological basis of
the impact of hormonal replacement therapy (HRT) on the outcome of PLD
patients.

Innovations and breakthroughs

Knowledge of factors associated with IT requirement, complications, and
recurrence of symptoms.

Applications

Helpful to determine outcome in both invasive and non-invasive treatment of
PLD patients.
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This is a retrospective study investigating the association for invasive or
noninvasive treatment of polycystic liver disease and biochemical abnormalities.
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