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Pulmonary Hypertension in a Child with Juvenile-Type Autosomal
Recessive Polycystic Kidney Disease

in an asymptomatic patient with juvenile-type ARPKD.

INTRODUCTION

Autosomal recessive polycystic kidney disease (ARPK-
D) is a rare, hereditary cystic disease of the liver and
kidney. Its clinical spectrum vaties widely, with most
cases presenting in infancy. Blyth and Ockenden assumed
that ARPKD could be divided into four different sub-
types, distinguished by clinical symptoms and pathologi-
cal finding (1). Juvenile groups who present the disease
in childhood ot adolescence tend to have predominantly
hepatic findings and less obvious kidney manifestations.
The progression of congenital hepatic fibrosis has been
reported to result in biliary stasis, pottal hypertension,
hypersplenism and esophageal varices though hepatic fail-
ute has not been teported (2). The gene for autosomal
recessive polycystic kidney disease has been localized by
linkage analysis to chromosome 6p2l-cen (3).

Pulmonaty hypertension has been reported in cases of
chronic liver disease and portal hypertension, and its
prognosis is poot (4). Pulmonary hypertension appeared
to be linked to portosystemic shunting by a cause-and-
effect relationship. Though several putative mechanisms
have been proposed for the incteased pulmonary resis-
tance in patients with portal and pulmonaty hyperten-
sion, its mechanism is not cleatly defined. Recently gen-
etic locus for familial primary pulmonary hypertension
has been repotted to be mapped on chromosome 2q31-

An 11 year-old girl, whose condition was diagnosed as juvenile-type autosomal
recessive polycystic kidney disease (ARPKD) at five years of age, presented
with chest pain and dyspnea that had developed suddenly two months pre-
viously. Two-dimensional echocardiography, Doppler study and cardiac cath-
eterization confirmed pulmonary hypertension. The underlying mechanism of
the diagnosis was not defined. Two and a half months after the onset of symp-
toms, the patient died of pulmonary hypertensive crisis. Careful regular checks
of cardiopulmonary status using two-dimensional echocardiography and Doppler
should be considered for the early detection of pulmonary hypertension even
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g32, which may conttibute to reveal the precise path-
ogenesis of primary pulmonary hypertension (5).

We describe hete a case of juvenile-type ARPKD in
which the patient died of pulmonary hypertension.

CASE REPORT

An 11 yeat-old gitl visited Seoul National University
Children’s Hospital due to chest pain and syncope that
wetre brought on by exercise.

At five years of age, abdominal distension with hepa-
tosplenomegaly was noted. The results of a liver function
test were normal, and blood utrea nitrogen and serum
creatinine were in the normal range. Microscopic hema-
tutia was noted. Abdominal sonography revealed poly-
cystic lesions in both kidneys and dilated bile duct within
the liver (Fig. 1). Liver biopsy disclosed hepatic fibrosis
including portal widening fibrosis, bile duct proliferation,
scatteted bile plugging the bile duct and inflammatoty
cell infileration (Fig. 2). Renal and liver function were in
the normal range, and there was no histoty of cholestasis.
Autosomal recessive polycystic kidney disease was diag-
nosed and the patient was followed up. At seven years
and eight months of age, she presented with hematem-
esis. Gastrofiberscopy demonstrated hemorthagic gastritis
and varices of grade I with no evidence of recent bleed-
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Fig. 1. Kidney sonongraphy demonstrated increased echo-
genicity of renal parenchyme with multiple small cysts in the
right kidney.

ing. After then, hematemesis and/or melena developed at
eight years one month and eight years eight months of
age, but there was no evidence of variceal bleeding. She
was then not followed up for two years. She was not
taking otiental hetb or other medication.

Two months prior to admission, while at school, the
patient developed a syncopal attack of brief duration but
soon recovered completely. Subsequently, however, she
complained of palpitation and dizziness about twice a
week, and her general condition gradually wotsened.

Physical examination on admission indicated a blood
pressute of 90/60 mmHg, a pulse rate of 128 beats per
min, and a respiration rate of 24 per min. Her height
was 134 cm (10-25 petcentile), and weight was 27.5 kg
(10-25 percentile). The conjunctiva was anemic, but the
sclera was not icteric. Chest expansion was symumettic
without retractions, and breathing sound was slightly
coarse without rales. The heartbeat was regular with
grade II ejection systolic murmur and grade I eatly dias-
tolic murmur on the left upper stetnal border. Increased
P2 component of second heart sound was detected.
Precordium was hyperactive. Her liver span was one fin-
get’ breadth below the right midclavicular margin, and
het spleen span was two fingers” breadth below the left
midclavicular margin. Her kidneys, however, were not
enlarged. The results of physical examination were other-
wise completely normal.

Chest X-ray showed an acute tapering pattern of pul-
monaty artety vasculature indicating pulmonary artetial
hypertension. Hemoglobin was 7.5 g/dL; MCV, 74.7 {l;

Fig. 2. Liver biopsy disclosed hepatic fibrosis including portal
widening fibrosis, bile duct proliferation, scattered bile plugging
in the bile duct and inflammatory cell infiltration (H&E, > 100).

MCH, 234 pg; WBC, 9,200/uL; and platelet, 26,000/
pL, results which indicated anemia and thrombocyto-
penia due to hypersplenism. The results of liver function
test were normal. Serum creatinine concentration was 1.0
mg/dL, and urinalysis showed microscopic hematutia.
Serum bicatbonate concentration decreased to 13 mmol/L
and arterial CO, was 26 mmHg; results that were com-
patible with metabolic acidosis with tespiratory compen-
sation. Abdominal ultrasound demonstrated polycystic
kidneys and a heterogenous echogenic liver. Two-dimen-
sional echocardiography and Doppler study tevealed a
mild degree of tricuspid regurgitation at a velocity of 4.6
m/sec, mild pulmonary regurgitation with 4 m/sec; right
ventticle, main pulmonary artery and its branches were
large (Fig. 3). Lung perfusion scan with *"Tc-MAA
showed no evidence of intrapulmonary shunt. Electro-
encephalography revealed no noticeable abnormalities.
Magnetic resonance imaging demonstrated mild brain
atrophy. Catdiac catheterization demonstrated severe pul-
monaty hypertension (tight ventricle systolic and end
diastolic pressure 100/5 mmHg; left pulmonary artety
systolic, diastolic, mean 105/55/76 mmHg; left ventricle,
116/3 mmHg) and slight reduction of pulmonaty artety
ptessute to 82/48/61 mmHg after the administration of
high flow oxygen. No cardiac ot pulmonary vascular
anomalies were noted on pulmonaty angiography. Idio-
pathic pulmonary hypertension with autosomal recessive
polycystic kidney disease was eventually diagnosed and
the patient was discharged without medication.

After dischatge, she suffered from frequent attacks of
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Fig. 3. Color and continuous wave Doppler study demon-
strated a mild degree of pumonary regurgitation at a velocity
of 4 m/sec, indicating high pulmonary arterial pressure.

palpitation lasting 2-3 min, and these were followed by
dyspnea, tachypnea and perspiration. She developed
severe chest pain with dyspnea, followed by rigidity of
the extremities, abdominal pain, and eyeball deviation
and became unconscious. She died of pulmonaty hypet-
tensive ctisis two and half months after the onset of
symptoms. An autopsy was not petformed.

DISCUSSION

Autosomal recessive polycystic kidney disease is chat-
actetized by bilateral enlargement of kidneys caused by
genetalized dilation of the collecting tubules. The disease
is invatiably associated with congenital hepatic fibrosis
(6). Symptoms may develop at any time between birth
and late adolescence. In patients whose disease develops
at birth or during the neonatal period, renal disease is
mote comumon than liver involvement; in patients whose
disease develops in childhood ot adolescence, findings are
mainly hepatic and less obvious kidney manifestations.
The latter group tequires medical attention because of
complications atising from hepatic fibrosis. The liver is
firm and splenomegaly is apparent. Hematemesis from
bleeding esophageal varices is a frequent and distressing
symptom as well as growth retardation. Anemia, leuko-
penia, and thrombocytopenia ate frequent complications
of hypersplenism (7). The prognosis of ARPKD is diffi-
cult to assess given the low incidence rate of the disorder
and the variability in ptesentation.

In this case, the five-year-old patient presented with
hepatic symptoms, and according to the classification of
Blyth and Ockenden, her condition was juvenile-type
ARPKD (1). During follow-up, there were three episodes
of GI bleeding which were probably due to hemorrhagic
gastritis, tather than esophageal varices. Erosive hemot-
thagic gastritis on gastrofiberscopic examination was less
compatible with pottal hypertensive gastropathy, al-
though not precluded. The results of gastrofiberscopic
examination showed that esophageal vatices secondaty to
portal hypertension was mild (grade I) and had not pro-
gressed. Nevertheless, pulmonary hypertension occurred
suddenly three years and four months after detecting
mild pottal hypertension. It was thought that pottal
hypertension need not be surgically treated. Because cat-
diopulmonary complications such as pulmonary hyperten-
sion had not been considered to be clinically important
duting follow-up, cardiac status was not evaluated.

The first of possible mechanisms is portal hyperten-
sion. This, citthosis and acute liver failure may lead to
complex changes in the pulmonaty arterial bed, and these
resulted in at least two clinically important and very dis-
tinct pulmonaty vascular consequences; hepatopulmonaty
syndrome, and portopulmonary hypertension (4, 8). The
latter may be the cause of pulmonary hypertension. The
reasons of pulmonaty hypertension in advanced liver
disease are at least threefold; 1) a high flow phenomenon
because of hyperdynamic circulation; 2) a volume pheno-
menon associated with possible cardiac manifestations of
cirrhosis; and 3) vasoconstriction because of a spectrum
of medial hypertrophy, intimal fibrosis, and classic plexo-
genic arteriopathy with ot without thrombotic change.
Only the third description should truly be considered
portopulmonary hypertension and its frequency ranges
from 1% to 4% of patients with advanced liver disease
(9). Thete are several hypotheses to explain the associa-
tion of pulmonary hypettension and portal hypertension:
1) thromboembolism through potto-systemic channels
(10), 2) vasoactive substances normally metabolized by
the liver, which enter the lungs through potto-systemic
ot portopulmonary channels (11), and 3) autoimmunity
(12). The pulmonary vascular pathology in portopulmo-
naty hypertension is consideted indistinguishable from
that seen in the primaty pulmonary hypertension and
right heart catheterization is essential for an accurate
hemodynamic diagnosis (9). The time lag between the
detection of portal hypertension and the manifestation of
pulmonaty hypettension varties from six months to 14
years (13). The risk of pulmonary hypertension has been
shown to increase with increasing duration of portal
hypertension (14). A repott of three children with non-
cirthotic extrahepatic portal hypettension desctibed that
progtessive pulmonary hypertension developed despite
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portal to systemic decompressive shunt (11). Also it was
reported that a 25 years old female with noncirthotic
portal fibrosis who had underwent a splenotenal shunt
presented with pulmonary hypertension ten years later
(15). Sutgical ot spontaneous porto-systemic shunting in
portal hypertension is an important risk factor for the
development of pulmonary hypertension (14). Portal hy-
pettension does not always lead to pulmonary hyperten-
sion but may cause hepatopulmonaty syndrome (16). In
a view of the relatively low incidence of pulmonary vas-
cular disease among patients with portal hypertension, an
addidional factor of increased individual susceptibility of
the pulmonary bed to a vasoconstrictor substance would
seem to be required. Hepatic fibrosis in ARPKD finally
results in portal hypertension that may cause not only
esophageal variceal bleeding but also pulmonary hypet-
tension. In this case, portal hypertension should be firstly
considered a culptit for pulmonary hypertension. The
difference between pottal and vaticeal ptessure varies
widely, and there is not a close correlation between
variceal and portal pressures. This makes it difficult, and
even hazardous, to estimate portal pressure from endo-
scopic measurements of variceal pressure, especially in
patients without previous variceal hemorthage (17). So,
mild degree of esophageal varices in this patient could
not indicate that portal hypertension is mild and temain
stationaty. It is impossible in this case to accurately
differentiate the etiologic mechanism. The pathogenetic
mechanism  of autosomal recessive polycystic kidney
disease may be an additional susceptible factor. To our
knowledge, there are no reports on clinical experience of
ARPKD with pulmonary hypertension as well as molec-
ular genetic data of it. Further molecular genetic study
may help to disclose the mechanism of pulmonary hypet-
tension in juvenile-type ARPKD.

Pulmonary hypertension in juvenile-type ARPKD is a
rare complication, but because it is potentially fatal, eatly
detection is essential. Cardiopulmonary status should be
regulatly assessed by two-dimensional echocardiography
and Doppler study, if necessaty, by cardiac cathetetiza-
tion even in an asymptomatic patient. Aggressive assess-
ment of this kind could lead to treatment including
surgety such as liver transplantation, and medical treat-
ment for pulmonary hypertension.
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