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Constrictive pericarditis diagnosed following liver transplantation
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ABSTRACT

Constrictive pericarditis is frequently diagnosed during evaluation of the patients for hepatosplenomegaly and easily missed if not
considered in differential diagnosis. Herein, we present a patient diagnosed with constrictive pericarditis during his investigation for
impaired liver functions and right heart failure one year after liver transplantation.

A thirteen-year-old boy presented with abdominal distention, dyspnea and fatigue. He had undergone liver transplantation due to
liver failure in the previous year, and the symptoms had recurred in the last three months. Physical examination revealed normal
heart sounds. Abdominal distention and ascites were present. Cardiothoracic index and pulmonary vascular markings were normal
on chest X-ray. Echocardiography showed biatrial dilatation. Thickening of the pericardium with calcifications was demonstrated by
thorax computerised tomography. High pulmonary wedge pressure and equalization of end-diastolic pressures were found during
catheter-angiography. Pericardiectomy was performed, histopathology was compatible with chronic fibrinous pericarditis. The
patient improved dramatically after surgery, the right heart failure findings resolved, and the liver graft functions turned to be normal.
Constrictive pericarditis must be considered in differential diagnosis of hepatosplenomegaly, liver dysfunction and right heart failure

since surgical treatment is possible and lifesaving.
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1. INTRODUCTION

Constrictive pericarditis (CP) is a disease presenting with
manifestations of right heart failure and hepatosplenomegaly.
Hepatosplenomegaly is thickening, fibrosis, adhesion and
rigidity of pericardial membranes and causes impaired diastolic
filling of the ventricles [1,2]. Patients with CP are usually
diagnosed during the investigation of hepatosplenomegaly
and liver disease. Diagnosis may be easily missed if CP is not
considered in a differential diagnosis. Right heart failure
together with massive ascites after liver transplantation (LT)
is a rare condition, the causes of which may include bacterial
peritonitis, obstruction of portal or hepatic veins, graft rejection,
and renal or cardiac dysfunction. Identification and correction
of the underlying cause is crucial [3]. It is important to consider
CP in the etiology of liver failure, since it can be easily treated
with surgical intervention. To the best of our knowledge, there
has been no previous report of right heart failure accompanying
massive ascites developing after LT due to CP in children. We
report a case diagnosed with CP suggesting liver dysfunction

with findings of right heart failure and massive ascites one year
after LT due to diagnosis of chronic liver disease in our clinic.

2. CASE REPORT

A thirteen-year-old boy presented to our clinic with abdominal
swelling, shortness of breath, and early fatigue. The patient
had undergone LT with a diagnosis of chronic liver disease
in the previous year and the pre-transplantation symptoms
had recurred over in the last three months. He was referred
to our clinic for evaluation for re-transplantation. In physical
examination arterial blood pressure was 110/70 mmHg in
both arms, and heart rate was 86/min; his skin was pale,
bilateral pretibial pitting edema was present. Cardiovascular
system examination revealed normal rhythmic heart sounds,
additional sounds or murmurs were not audible. Abdominal
distension and ascite was found. Other system examinations
were unremarkable.
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In biochemical evaluation; complete blood count was normal;
aspartate transaminase 284 IU/l, alanine aminotransferase 452
IU/l, gamma glutamyl transpeptidase 128 IU/, total protein 6.2
g/dl, and albumin 3.2 g/dl, and mild bilirubin elevation were
found. Acute phase reactants were negative. Cardiothoracic
ratio and pulmonary vascular markings were normal on
chest X-ray. Electrocardiography showed bi-atrial dilatation.
Echocardiography revealed normal left ventricular dimensions
and systolic functions; both left and right atria were enlarged
(Figure 1). Mitral inflow velocities varied significantly with
respiration (mitral E flow velocity at inspiration 0.64 m/sec,
mitral E in expiration 1.02 m/sec). Tissue Doppler mitral E” was
normal (0.98 m/sec). Constrictive and restrictive cardiomyopathy
was considered in differential diagnosis. Thoracic computed
tomography (CT) and diagnostic catheter angiography were
scheduled. Pericardial thickness had increased 2.8 mm and
foci of pericardial calcifications were present on thorax CT
(Figure 2). Catheter angiography revealed increased right
atrial and pulmonary wedge pressures with equalization of end
diastolic pressures. The following measurements were obtained:
pulmonary artery wedge 18 mmHg, pulmonary artery pressure
30/20 mmHg, right ventricular pressure 31/17 mmHg, right atrial
pressure 16 mmHg, left ventricular pressure 80/20 mmHg, and
aortic pressure 79/50 mmHg . Pericardiectomy was performed.
Histologic examination of the pericardial tissue was compatible
with chronic fibrinous pericarditis. Since, tuberculosis is one of
the leading causes of CP, and prevelant in Turkey, Quantiferon
test was performed and resulted negative. The patients clinical
state improved dramatically after surgery, and the findings of
right heart failure resolved entirely at two-year follow-up. Liver
graft functions returned to normal levels, and the transplanted
graft was saved. Thus, re-transplantation was not performed. The
child had no signs of liver or heart failure. A written consent was
obtained from the patient’s parents for the publication of this case
report and any accompanying images.

Figure 1. Biatrial dilatation in 4-chamber view on 2 D echocardiograpy.

Figure 2. Computed tomography revealed pericardial thickening and
microcalcifications.

3. DISCUSSION

Constrictive pericarditis is a clinical syndrome occurring due to
chronic inflammation causing fibrotic thickening, calcification
and adhesion of the pericardial layers which causes impaired
diastolic filling of the ventricles. Tuberculosis, radiation,
uremia, connective tissue diseases, trauma, heart surgery, and
malignancy may be found as the underlying etiology; however,
the majority of cases are idiopathic [4,5]. Liver transplantation
related constrictive pericarditis is reported in only one adult
patient previously [6]. Constrictive pericarditis may present
with sign and symptoms of chronic renal disease, hepatomegaly
and ascite may develop due to right heart failure. Other causes
of graft dysfunction following liver transplantation may be
bacterial or fungal peritonitis, obstruction of hepatic and portal
veins or graft rejection [3,7-9]. On the other hand, several adult
cases with CP has been reported following renal transplantation
resulting graft dysfunction [10]. Absence of infectious causes
and venous obstruction and dramatic improvement after
pericardiectomy suggests constrictive pericarditis as the cause of
liver dysfunction in our patient. It is difficult to understand if the
initial liver dysfunction leading to liver transplantation was also
related to constrictive pericarditis or constrictive pericarditis
has developed as a consequence of the first transplantation in
our patient retropectively since the cardiac evaluation before the
first operation has been performed in another center and data at
hand is inadequate. However, to our knowledge this is the first
pediatric case with CP following liver transplantation.

As the pericardium becomes rigid in CP, ventricular filling is
restricted, cardiac compliance decreases, systemic, hepatic,
and pulmonary venous congestion occurs due to diastolic
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dysfunction. Compromised blood flow results in equalization
of diastolic pressures in the right and left ventricles and the
pressure in the splanchnic system raises [2]. In the subsequent
stages, hepatic congestion may progress to fibrosis and then to
cirrhosis, resulting in organ loss.

The clinical findings of CP can be highly variable, usually patients
with CP present with weakness, easy fatigue, dyspnea, cough,
weight loss, and chest pain. Jugular vein distension, ascites,
hepatosplenomegaly, pretibial edema, muffled heart sounds and
pericardial knock may be found in physical examination [11].
Our patient also had early fatigue and shortness of breath, and
physical examination revealed the abdominal distension and
pretibial edema.

Transthoracic echocardiography is helpful in the differential
diagnosis of right heart failure. Decreased pericardial
movement and increased pericardial echogenicity can be seen
on echocardiography in patients with CP. Enlargement of the
atria and vena cava superior and inferior, and attenuation
of respiratory movements of the vena cava inferior may be
detected [2,12]. Enlargement of both atria was present on
echocardiography in our case which may suggest either CP or
restrictive cardiomyopathy (RCMP). Doppler echocardiography
is a useful method for differentiating CP and RCMP. A marked
change occurs in CP, with respiration in the early ventricular
diastolic volume rates, with tricuspid velocity increasing with
inspiration and mitral flow velocity decreasing. A change
exceeding 25% in mitral flow velocity with respiration is
suggestive of CP. This finding is extremely uncommon in RKMP
[12]. A marked change in mitral inflow was observed with
respiration in the present case.

Differential diagnosis of CP and RCMP is a challenge in
cardiology, which was also the case in our patient since some
infiltrative diseases may cause both liver disease and restrictive
cardiomyopathy. Diastolic dysfunction causes similar clinical
and hemodynamic features in CP and RCMP. Atrial dilatation
is more marked and ventricular systolic dysfunction may be
present in RCMP. Presence of pericardial thickening, septal
bouncing, prominent respiratory velocity changes in diastole
suggests CP. Tissue Doppler velocity of lateral mitral annulus in
diastole is normal or increased in CP while decreased in RCMP.
E/E’ decreases in CP.

Computed tomography and magnetic resonance imaging are
useful non-invasive diagnostic tools with excellent sensitivity
(88%) and specificity (100%) permitting direct visualization
of pericardial thickening and calcifications [13]. Thoracal CT
revealed pericardial thickening and calcifications in our patient.

Catheter angiography demonstrated elevated and equalized end-
diastolic pressures of both ventricles and elevated pulmonary
artery wedge pressure in our case that also supported the
diagnosis of CP.

Pericardiectomy is the treatment of choice for symptomatic
and severe CP, with surgical mortality rates of 6% and seven-
year survival of approximately 88% [14]. Our case was referred
for surgery and pericardiectomy and pericardial biopsy was
performed at the same time. Diagnosis was confirmed when

chronic fibrinous pericarditis was reported in histologic
examination of pericardial tissue. Clinical condition of our
patient improved dramatically after surgery, and the liver graft
was saved.

Constrictive pericarditis must be considered and searched for
in patients with symptoms of liver failure either before and after
liver transplantation since it is a treatable condition by surgery.
Our case is the first reported case of CP following LT.
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