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Protein-losing enteropathy (PLE) is a clinical disorder in which an excessive amount of

serum protein is lost into the gastrointestinal tract, resulting in hypoproteinemia and

malnutrition. PLE is associated with a wide range of gastrointestinal disorders and the

rare complication of constrictive pericarditis. We report a case in which pericardiectomy

achieved marked improvement of extremely severe hypoalbuminemia caused by PLE

associated with tuberculosis-related constrictive pericarditis. The formation of diarrhea

and edema was aggravated by PLE, resulting in hypoalbuminemia. Cardiac computed

tomography showed a calcified pericardium. Echocardiography showed decreased

cardiac function underlying PLE. Functional imaging with technetium-99m serum albumin

identified the region of protein leakage as the intestine. After pericardiectomy, the diarrhea

ceased completely. Serum albumin concentrations were increased (3.3–3.7 g/dL), which

indicated resolution of the PLE.

Keywords: protein-losing enteropathy, hypoalbuminemia, intestinal lymphangiectasia, hematuria, constrictive
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CASE REPORT

A 14-year-old boy was admitted to our hospital because of diarrhea, hypoalbuminemia, and gross
hematuria. He had been well until 5 years earlier, when he developed edema in the eyelid and
lower extremities. At that time, he had a serum albumin concentration of 2.63 g/dL and 24-h
urinary protein quantitation of 4,400mg. Stool cultures were sterile, and a stool examination
showed no ova or parasites. A tuberculin skin test (purified protein derivative, 5 TU) was strongly
positive at the 72-h timepoint. The TSPOT.TB assay qualitative results were positive. A patchy
shadow was present in a computed tomography (CT) scan of the chest. The clinical diagnosis was
pulmonary tuberculosis. The patient was treated with a combination of isoniazid, rifampin, and
pyrazinamide for 6 months. However, his serum albumin concentration remained at 2.5–3.6 g/dL
after the therapy.
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FIGURE 1 | Cardiac computed tomography shows bilateral pleural effusion

and a calcified pericardium (red arrows).

Two years before the present admission, he developed
diarrhea with watery stools, but had no fever or vomiting. A
physical examination showed hepatic and splenic enlargement.
Laboratory tests showed that his serum albumin concentration
was low at 1.75 g/dL. The qualitative results of the TSPOT.TB
assay were positive. A dense consolidation was present in the
right lobe with enlarged mediastinal lymph nodes, ascites, and
pleural and pericardial effusions on chest CT. Cardiac CT showed
a calcified cardiac base and pericardium. Echocardiography
showed moderate right ventricular and auricular dilatation with
pulmonary arterial hypertension. The clinical diagnoses were
pulmonary tuberculosis, hypoproteinemia, and diarrhea. The
patient was treated with a combination of isoniazid, rifampin,
ethambutol, and pyrazinamide for 8 months. Albumin infusions
were also administered. However, the albumin infusions had
only short-term effects and could be used only as a bridging
intervention. Serum albumin concentrations remained at 1.5–2.5
g/dL. The diarrhea was still present.

Four months before the present admission, the patient
visited a local hospital because of hematuria. Persistent
splenomegaly and hepatomegaly were found. The serum albumin
concentration was 2.17 g/dL. Urinalysis showed a protein
concentration of 220 mg/24 h and a red cell count of 8,634/µL.
Cardiac CT showed a calcified pericardium. Chest CT showed
right-lobe pneumonia with pleural effusion. The patient began
treatment with captopril (an angiotensin-converting enzyme
inhibitor) and dipyridamole. The diarrhea persisted.

On admission to our hospital, the patient had a normal
temperature, pulse rate, respiratory rate, and blood pressure.
A physical examination showed eyelid edema and jugular
vein engorgement. The lungs were clear. The heart sounds
were slightly weak without murmurs. Palpable splenomegaly
and hepatomegaly were found. The urine was positive for
protein (+), with a protein concentration of 160 mg/24 h.

The sediment contained 100–200 red cells/high-powered
field. The patient had pulmonary tuberculosis. Cardiac CT
showed a calcified pericardium (Figure 1). Echocardiography
showed decreased cardiac function underlying protein-
losing enteropathy (PLE; Figure 2). The inferior vena cava
was widened. Ultrasonographic examination findings of
the urinary tract were normal. Functional imaging with
technetium-99m serum albumin identified the region of
protein leakage as the intestine (Figure 3). A biopsy of
the liver showed fibrotic changes. On the basis of these
findings, the patient was diagnosed with tuberculosis-related
constrictive pericarditis, which was considered to have caused
the PLE. Pericardiectomy was then performed. A pathological
examination of the pericardium showed hyaline degeneration
(Figure 4).

The diarrhea ceased completely soon after the
pericardiectomy. The patient’s cardiac condition then improved.
During a 2-year follow-up, the patient reported no symptoms,
edema of the extremities, or pleural effusion. His serum albumin
concentrations were increased (3.3–3.7 g/dL), which indicated
resolution of the PLE (Figure 5).

DISCUSSION

PLE is a rare, but well-known, complication of constrictive
pericarditis (1). Considerable intestinal loss of protein leads
to hypoalbuminemia, which aggravates the extravascular fluid
overload. The exact pathophysiological relationship between
constrictive pericarditis and PLE remains obscure. In the present
case, pulmonary tuberculosis led to constrictive pericarditis. A
high venous pressure has been hypothesized to increase the
hydrostatic pressure in the thoracic duct and presumably leads
to diminished lymphatic drainage in the intestine. Notably,
however, most patients with elevated venous pressure do not
develop PLE (2). Most reports describe the resolution of PLE
after pericardiectomy (1, 3). However, more research is required
to determine the relationship between constrictive pericarditis
and PLE.

Previous case reports have described postoperative
improvements in the serum albumin concentration (4).
However, the decision to operate requires a risk/benefit analysis
regarding the expected outcome of pericardiectomy in the
presence of hypoalbuminemia. This analysis is required because
hypoalbuminemia has also been identified as an independent
predictor of mortality after pericardiectomy (5). Although
our patient had extremely severe hypoalbuminemia (1.75
g/dL) compared with previously reported cases, his serum
albumin concentration increased to almost the normal range
after pericardiectomy. Our results and previous data suggest
that patients with constrictive pericarditis can be successfully
treated with pericardiectomy, even if PLE has caused extremely
severe hypoalbuminemia.

Besides the loss of serum protein into the gastrointestinal
tract, other mechanisms that induce hypoalbuminemia should
be considered. These mechanisms include hemodilution, liver
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FIGURE 2 | Ultrasonography shows decreased cardiac function underlying protein-losing enteropathy. (A) M-mode ultrasonography shows thickening of the posterior

pericardium of the posterior wall of the left ventricle and signs of a septal notch. The left ventricular ejection fraction is 77%. (B) The posterior pericardium of the

posterior wall of the left ventricle is thickened (thickness, 7mm). (C) Pulse Doppler shows limited ventricular diastolic activity. The high peak E and low peak A result in

an E/A of >2. (D) A four-chamber view of the heart shows marked thickening of the pericardium and atrial enlargement. (E) The inferior vena cava is greatly widened

(width, 26mm). (F) Myocardial relaxation is normal.

FIGURE 3 | Anterior plane abdominal scintigraphy at 10min and 1, 2, 3, 6, and 24 h after intravenous administration of technetium-99m-labeled human serum

albumin. Tracer accumulation in large vessels, heart blood pool, liver, and kidney is present at 10min and 1 h. Tracer accumulation in the abdomen is not present at

10min and 1 h. Tracer accumulation in the lower abdomen is vaguely observed at 2 and 3 h (red circles). A large amount of tracer accumulation is present in the right

lower abdomen at 6 h, and the radionuclide shows the bowel. Clear colonic tracer accumulation is present at 24 h.
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FIGURE 4 | Pathological examination of the pericardium shows hyaline

degeneration (red arrow).

FIGURE 5 | Clinical course of the patient. Serum albumin concentrations are

improved after pericardiectomy.

dysfunction (liver cirrhosis), inflammation, malnutrition, and
cachexia resulting from heart failure or non-heart failure-related
illness. Pericardiectomy is effective in patients with constrictive
pericarditis complicated by severe hypoalbuminemia because
of PLE. However, the ultimate decision to operate should be
made cautiously by the whole healthcare team comprising
gastroenterologists, hepatologists, and cardiovascular surgeons.
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