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A case of constrictive pericarditis presenting with
protein-losing enteropathy
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Constrictive pericarditis represents a rare cause of protein-losing enteropathy in children. Reported is
an 1l-year-old girl with protein-losing enteropathy (PLE) as the principal manifestations of constric-
tive pericarditis. After total pericardiectomy, symptoms and signs of PLE disappeared. Doppler echo-
cardiography including tissue Doppler imaging is a useful noninvasive initial diagnostic tool for dif-
ferential diagnosis of diastolic heart failure. (Korean ] Pediatr 2006;49:898-901)
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Introduction

Protein losing enteropathy (PLE), uncommon in children,
can be primary or result from various disease states as a
consequence of either abnormal protein leakage across the
gut mucosa or diminished protein uptake by intestinal lym-
phatics. Constrictive pericarditis (CP) is also rare in chil-
dren and represents the end stage of an inflammatory proc-
ess involving the pericardium caused by idiopathic cause,
infection, post-surgery or radiation injury. The end result
is a fibrotic, thickened, and adherent pericardium, which re-
stricts diastolic filling of the heart.

Since Davidson et al." first identified the association of
PLE with heart disease in 1961, other authors have re-
ported enteric protein loss in patients with structural heart

and cardiomyopathy}m.

disease, constrictive pericarditis,
However, PLE as the principal manifestations of CP is rare
in children. Here, we described a patient with PLE and CP,
and discussed the diagnostic issues of CP in comparison to

restrictive cardiomyopathy.
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Case Report

An 11-year-old girl was transferred to our hospital from
China. She had been suffering from dyspnea on exertion,
generalized edema, abdominal distension, and chronic diar-
rhea for 4 years. She was diagnosed as having pulmonary
tuberculosis and took anti-tuberculous medications four
years ago. Then a few months after the diagnosis of tu-
berculosis, generalized edema and dyspnea developed. With-
out definitive diagnosis in China, diuretics were added to
the treatment regimen, but the symptoms aggravated.

On admission, she looked chronically ill and could not
walk well. Her blood pressure was 100/70 mmHg with a
pulse rate of 90 beats/min. Jugular veins were distended
and were pulsating. The chest examination showed mild
intercostal retraction and intermittent crackles in the both
lower lung fields. Heart beats were regular without signif-
icant murmur. Her abdomen was severely distended and
showed fluid wave and shifting dullness. Pitting edema
was noticed in both lower extremities.

The chest radiograph showed bilateral pleural effusion
and bilaterally elevated diaphragm but normal heart contour
without pericardial calcification. An electrocardiogram re-
vealed generalized low voltages in the limb leads and non-
specific T-wave changes. Laboratory findings indicated re-
markable hypoproteinemia (total serum protein 3.7 g/dL,

serum albumin 2.1 g/dL). The peripheral blood white blood
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cell count was 7,540/mm2 with a significant lymphocyto-
penia (9.8%). Stool alpha-1-antitrypsin concentration was
236 mg/dL (normal range <54 mg/dL), suggesting PLE.
Transthoracic echocardiogram demonstrated no intracar-
diac structural abnormalities, except for mild dilatations of
both atria. Both ventricular systolic functions were within
normal limits. The inferior vena cava and hepatic veins
were dilated. Pericardial thickening was not definite. Trans-
mitral Doppler echocardiography demonstrated an increased
ratio of early (E) to late (A) filling velocities (E/A 2.43)
with exaggerated normal respiratory variation patterns (>25
%) of E wave velocities; a significant decrease in the peak
velocity of E wave during inspiration (0.98 m/sec during
expiration to 0.64 m/s during inspiration) (Fig. 1). The
peak diastolic flow velocity of the pulmonary veins also
decreased during inspiration. Also we could find a recipro-

cal change of respiratory variation in the peak velocity of

Fig. 1. Transmitral pulsed Doppler indicating short early fill-
ing (E) deceleration time and increased ratio of early to late
filling (A) velocities with exaggerated respiratory variability.
The INS and EXP indicate inspiration and expiration, respec-
tively.

Fig. 2. Tissue Doppler velocities obtained from the lateral
wall of the left ventricle. Early diastolic myocardial velocity
(E') is normal (30 cm/s). The S’ and A’ indicate systolic and
late diastolic myocardial velocity, respectively.
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early filling of tricuspid inflow, and expiratory augmenta-
tion of diastolic flow reversal in the hepatic vein flow
pattern. The tissue Doppler echocardiography showed nor-
mal mitral annular velocity patterns (Fig. 2).

Computed tomography showed suspicious pericardial
thickening without calcification, minimal pericardial effusion,
and pleural effusion.

On cardiac catheterization, the right atrial pressure was
28/22 mmHg, right ventricular pressure 37/24 mmllg, pul-
monary capillary wedge pressure 38/28 mmHg, and left
ventricular pressure 91/28 mmlIlg. The aortic pressure trac-
ing showed a typical paradoxic pulse pattern. The charac-
teristic dip and plateau pattern in the ventricular pressure
curves was noticed.

The patient underwent surgical exploration and radical
pericardiectomy. Intraoperative findings demonstrated thick-
ened and inflamed pericardium. The pathologic finding
showed dense fibrosis with fibrin deposition but no evi-
dence of granuloma. The staining and culture for acid-fast
bacilli was negative. After pericardiectomy, all symptoms
disappeared. Total protein and albumin, and lymphocyte
fractions were normalized. She was discharged from hos-
pital without any complications on the 12™ post-operative
day. Follow-up echocardiography done 3 months after the

operation showed normal systolic and diastolic functions.
Discussion

PLE is a syndrome characterized by hypoproteinemia,
hypoalbuminemia, systemic edema, and diarrhea, caused by
excessive loss of serum protein from the gastrointestinal
tract, and leads to chronic malabsorption and immuno-
deficiency. PLE can be primary or secondary to other dis-
orders causing obstruction of lymphatic drainage, such as
congestive heart failure and retroperitoneal fibrosis. Suppor-
tive treatment has been the major therapy of choice, such
as dietary modification, although few therapeutic trials with
limited success have been reported5).

The association of PLE with heart diseases has been re-
portedH). Recently, PLE in patients with Fontan type pal-
liation for complex congenital heart diseases with signifi-
cant morbidity and mortality has drawn the attention of
many clinicians”. The exact mechanism of the development
of PLE in heart disease is controversial. It has been pos-
tulated that increased venous pressure may inhibit thoracic

and intestinal lymphatic drainage and produce small bowel
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changes such as lymphangiectasia, resulting in the loss of
protein-rich lymph and immunoglobulin into the gastro-

e Although CP represents a rare cause of

intestinal tract
PLE and is rare in children, clinical suspicion is crucial
because it can be cured surgically.

However, as in this case, the diagnosis of CP remains
difficult in the absence of definite pericardial thickening or
calcification, which has been considered an essential diag-
nostic feature of CP, on chest radiography or computed
around 20% of patients with CP

have normal pericardial thickness in computed tomography

tomography. Actually,

and pathologic examination® '. Moreover it is often mim-
icked by or can co-exist with restrictive cardiomyopathy,
in which no curative treatment exists.

Invasive cardiac catheterization has been used to yield
findings that are classic for CP in comparison to restrictive
cardiomypathy. The traditional hemodynamic criteria for
constrictive pericarditis differentiated from restrictive car-
diomyopathy have included that left ventricular end-dias-
tolic pressure usually does not exceed right ventricular
end-diastolic pressure by more than 5 mmHg, right ven-
tricular systolic pressure usually does not exceed 50 mmHg
and right ventricular diastolic pressure is more than one-
third of right ventricular systolic pressure in constrictive
pericarditisg’ W Vaitkus et al' found that, of the 70 pa-
tients meeting all three criteria, 91% had constrictive peri-
carditis rather than restrictive cardiomyopathy.

Doppler echocardiographic findings in the flow through
the atrioventricular valves, and systemic and pulmonary
veins may help to differentiate CP from restrictive cardio-
myopathy. Exaggerated normal respiratory variation of the
mitral early filling velocity and the reciprocal change of tri-
cuspid early filling Velocitym), augmented diastolic flow re-
versal (=25% of forward flow) in the central venous flow
Velocitiesm, and the pulmonary venous systolic/diastolic
flow velocity ratio <0.65 and the peak diastolic flow veloc-
ity fall =40% during inspirationm are useful signs in dis-
tinguishing CP from restrictive cardiomyopathy. However,
these techniques may have limitations in the presence of
lung disease and altered loading conditions that may mask
these ﬁndingsm’ 16,

Recently, a new echocardiographic modality called Dopp-
ler tissue imaging allows direct assessment of instantane-
ous changes in myocardial velocities throughout the cardiac
cycle. Because the rate of left ventricular relaxation is

affected by primary myocardial disease but not by CP, di-

rect determination of myocardial wall expansion velocities
may be useful in differentiating restrictive cardiomyopathy
from CP. Several studies showed that early diastolic mitral
annular velocities recorded by tissue doppler echocardiog-
raphy decreased in patients with restrictive cardiomyopathy,
but were relatively normal or even accentuated in those
who had constrictive pericarditis'” .

Therefore, a single approach to diagnose CP is not
enough. After fully understanding the pathophysiology of
this disease, judicious application of non-invasive and inva-
sive methods would be more helpful in diagnosis of this
disease. Tissue Doppler imaging is a useful noninvasive in-
itial diagnostic tool for differential diagnosis of diastolic
heart failure. Moreover, when clinical, echocardiographic, or
invasive hemodynamic features indicate constriction in pa-
tients with heart failure, pericardiectomy should not be
denied on the basis of normal thickness as demonstrated

by noninvasive imaging.
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