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Abstract

A 72-year-old man, with a history of coronary artery bypass graft-
ing (CABG) undergone19 years previously and end-stage renal 
disease (ESRD) on hemodialysis since 1 year before, was admit-
ted for evaluation of dropping arterial pressure down 1 hour after 
starting hemodialysis. On a computed tomography on chest scan, 
markedly calcified pericardium on the posterior and diaphragmatic 
sides of the heart was revealed. Pericardium was mostly not calci-
fied 2 years before admission, pre-initiation of hemodialysis, and 
the thickness of calcified pericardium was obviously increased after 
initiation of hemodialysis. Constrictive pericarditis (CP) was diag-
nosed and subsequent pericardiectomy was underwent, and drop-
ping atrial pressure down during hemodialysis disappeared. The 
main cause of CP was not cardiac surgery undergone previously 
(postoperative CP). It is probable that secondary hyperparathyroid-
ism in ESRD provoked dystrophic calcification of pericardium, 
which was injured by past CABG, subsequent rigid and thickness 
of pericardium, and constrictive physiology became obvious.
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Introduction

Cardiac surgery is one of the three most common identifiable 
causes of constrictive pericarditis (CP) in the modern era [1]. 

Therefore, it is natural to diagnose postoperative CP in a pa-
tient who underwent past cardiac surgery in daily practice.

We report a case of CP in a patient who underwent coro-
nary artery bypass grafting (CABG) 19 years previously. We 
considered the cause of CP was past cardiac surgery until in-
formation of past computed tomography was obtained. Cal-
cification of pericardium was rapidly progressed after initia-
tion of hemodialysis for end-stage renal disease (ESRD), so 
we consider the cause of CP is associated with hemodialysis.

 
Case Report

A 72-year-old man was admitted for evaluation of dropping 
arterial pressure down 1 h after starting hemodialysis. He 
had a history of hypertension, diabetes mellitus, angina for 
which he underwent CABG 19 years previously and ESRD 
on hemodialysis since 1 year before. Since 4 months before 
admission, paroxysmal atrial fibrillation during hemodialy-
sis emerged and the frequency was gradually increased.

On admission, physical examination revealed no abnor-
mality except for ejection systolic murmur (Levein II/IV) 
at second left intercostal space at the sternal border. Labo-
ratory findings were as follows: Hb 10.0 g/dL, Hct 31.0%, 
WBC 7,900/μL, platelets 68,000/μL, C-reactive protein 0.37 
mg/dL (normal 0.00 - 0.03), AST 19 IU/L, ALT 22 IU/L, 
LDH 300 IU/L (normal 106 - 220), ALP 262 IU/L, γ-GTP 61 
IU/L, BUN 57.7 mg/dL, creatinine 4.63 mg/dL, natrium 134 
mEq/L, potassium 4.1 mEq/L, total protein 7.2 g/dL, albu-
min 3.6 g/dL, total cholesterol 142 mg/dL, glucose 162 mg/
dL, calcium 7.9 mg/dL (normal 8.2 - 10.8), phosphate 4.3 
mg/dL (normal 2.6 - 4.5), and parathyroid hormone (PTH) 
179 pg/mL (normal 10 - 65). The other laboratory findings 
were in normal ranges. Electrocardiography showed normal 
sinus rhythm with inverted T in I, II, III, aVL, aVf, V3-6 
leads (Fig. 1). Chest radiography showed calcification on 
the posterior and inferior parts of the cardiac silhouette, 
with four wires fixing the sternum (Fig. 2). On a computed 
tomography on chest scan, markedly calcified pericardium 
on the posterior and diaphragmatic sides of the heart was 
revealed, and it was notable that the thickness of calcified 
pericardium was increased to approximately twice compared 
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to 1 year before admission, 2 months later after initiation 
of hemodialysis for ESRD. Furthermore, pericardium was 
mostly not calcified 2 years before admission (Fig. 3).

An echocardiography showed that the size and systolic 
function of left ventricle were normal, although the left and 
right atriums were dilated. The transmitral inflow pattern 
was abnormal with the short deceleration time of early di-
astole wave. The respiratory early diastolic velocity change 
of the transmitral inflow was 27% and of the tricuspid inflow 
was 43%. Coronary angiogram revealed severe stenosis of 
the proximal left anterior descending artery and mild steno-
sis of the mid left circumflex artery, although the left inter-
nal thoracic artery to the left anterior descending artery by-
pass grafting was patent. The hemodynamic measurements 
showed near equalization of diastolic pressure in all cham-
bers and an early dip and plateau were seen in the pressure 
tracings of both ventricles (Table 1).

These findings were compatible with chronic CP and 

pericardiectomy was undergone. The pericardium had thick-
ened and tightly adhered to pleura. The diaphragmatic side 
of pericardium was especially severely calcified and the 
pericardial space was occupied muddy-necrotizing material 
which bacterial, acid-fast bacillus cultures or polymerase 
chain reaction were negative and pathological evaluation 
was no evidence of caseous necrosis or epithelioid granu-
loma. Large portions of the adhered pericardium and pleura 
were resected except for surrounding the LITA-LAD graft-
ing and too rigid posterior part of left atrium.

The postoperative course was uneventful and dropping 
atrial pressure down during hemodialysis disappeared. Pres-
sure data obtained from cardiac catheterization at 3 weeks 
after pericardiectomy revealed hemodynamical improve-
ment (Table 1).

Discussion
  
The present case was CP which was successfully treated with 
partial pericardiectomy. CP is characterized by a thickened, 
rigid and adherent pericardium which causes restriction of 
diastolic ventricular filling. The most cases of CP are thought 
to follow an episode of acute pericarditis [2, 3]. The interest-
ing point of the present case was pericardium was mostly not 
calcified until initiation of hemodialysis, to wit, calcification 
of pericardium was confirmed after initiation of hemodialy-
sis, and the thickness of calcified pericardium was obviously 
increased (approximately twice) in a brief period of 1 year. 
Hence, here we discuss about the cause of CP of the present 
case.

In the modern era, the three most common identifiable 
causes of CP were cardiac surgery (postoperative CP), peri-
carditis and mediastinal irradiation. Tuberculosis which was 
once recognized as the most common cause of CP was de-
clined. Other causes, although less common, were connec-
tive tissue disorders, fungal infections, malignancy, trauma, 
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Figure 1. Electrocardiography shows normal sinus rhythm with inverted T in I, II, III, aVL, aVf, V3-6 leads.

Figure 2. Chest radiography shows calcification on the pos-
terior and inferior parts of the cardiac silhouette (arrow), with 
four wires fixing the sternum.
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asbestosis, drug-induced causes and ESRD in hemodialysis 
[1, 4]. In the present case, past CABG and ESRD on hemo-
dialysis were probable causes of CP.

Postoperative CP was first reported in 1972 after CABG. 
The incidence of postoperative CP is about 2-3%, and the 
time interval between cardiac surgery and symptoms of CP 

varies from 1 to 204 months after cardiac surgery. The causes 
of postoperative CP are not well known, although several 
possibilities such as direct trauma to pericardium, pooling of 
blood, release of proinflammatory cytokines, release of an-
giogenic growth factors and bacterial contamination induced 
acute exudative pericarditis, and if not completely resolu-

Figure 3. Computed tomography on chest scan (axial view of posterior (upper) and diaphragmatic (lower) sides). Upper row: 
2 years before admission (before initiation of hemodialysis) (left). One year before admission (2 months later after initiation 
of hemodialysis) (middle). At the time of admission (1 year later after initiation of hemodialysis) (right). Lower row: Pericar-
dium was mostly not calcified 2 years before admission (left). Markedly calcified pericardium on the posterior (arrows) and 
diaphragmatic (arrow-heads) sides of the heart was revealed at the time of admission (right). It was notable the thickness of 
calcified pericardium was increased to approximately twice compared to 1 year before admission, 2 months later after initiation 
of hemodialysis (middle).

RA: right atrium; RV: right ventricle; PA: pulmonary artery; PCW: pulmonary capillary wedge; LV: left ventricle; Ao: aorta; 
a: a wave; v: v wave; m: mean pressure; s: systolic pressure; d: diastomic pressure; ed: end diastolic pressure. The pre-
operative hemodynamic measurements showed near equalization of diastolic pressure in all chambers and an early dip 
and plateau were seen in the pressure tracings of both ventricles. Pressure data obtained from cardiac catheterization at 
3 weeks after pericardiectomy revealed hemodynamical improvement.

Table 1. Data of Cardiac Catheterization Pre- and Post-Pericardiectomy

Pressure (mm Hg) Pre Post

RA (a/v/m) 18/16/15 4/2/1

RV (s/d/ed) 59/12/20 36/0/4

PA (s/d/m) 56/23/24 46/15/26

PCW (a/v/m) 36/20/25 18/19/15

LV (s/d/ed) 147/11/22 Not done

Ao (s/d/m) 144/60/95 Not done
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tion, ongoing chronic tissue injury following postoperative 
CP was developed [5]. In the present case, significant change 
of pericardium was confirmed after initiation of hemodialy-
sis in the last few years, hence CABG undergone 19 years 
before was unlikely the main cause of CP.

Pericardial involvement in ESRD is commonly mani-
fested as acute pericarditis (uremic or dialysis pericarditis) 
and less frequently as chronic CP. Most cases of uremic 
or dialysis pericarditis was identified of fibrinous or fibro-
fibrinous pericarditis. It is likely that prolonged adhensive 
pericarditis with hemorrhage predisposes to subacute con-
strictive pericarditis, and subsequent fibrosis over a period 
of years might lead to chronic CP [6]. In the present case, 
neither symptom (e.g., thoracic pain, cough) or pericardi-
al effusion, which were suspected to be acute pericarditis, 
had not occurred before or after initiation of hemodialysis. 
Hence, the possibility of uremic or dialysis pericarditis as a 
first step of CP was unlikely.

In ESRD, secondary hyperparathyroidism is a common 
complication, and is characterized by elevated levels of se-
rum PTH. Secondary hyperparathyroidism, hyperphospha-
temia, and elevated serum calcium-phosphate product levels 
lead to extraskeletal calcification and born disease, although 
their roles remain unexplained [7, 8]. In reported cases of ex-
traskeletal calcification due to secondary hyperparathyroid-
ism in ESRD with renal replacement therapy, the level of 
serum PTH values was markedly elevated greater than 1,000 
pg/dL, whereas serum phosphate values, calcium-phosphate 
product were variable: in normal range to elevated range [2, 
3, 9, 10]. In the present case, however either serum phos-
phate and calcium-phosphate product was well controlled 
and serum parathyroid hormone was not markedly elevated; 
we considered that calcification of pericardium was strongly 
associated with hemodialysis because it started after initia-
tion of hemodialysis.

Calcification is classified into dystrophic and metastatic 
calcification. Whereas metastatic calcification occurs in nor-
mal tissue with abnormal calcium-phosphate metabolism, 
dystrophic calcification occurs in abnormal tissue with nor-
mal calcium-phosphate metabolism [10, 11]. We considered 
secondary hyperparathyroidism promoted dystrophic calci-
fication of pericardium which was injured by past CABG.

In conclusion, the main cause of CP was neither cardiac 
surgery undergone previously (postoperative CP) nor dialy-
sis pericarditis following CP. It is probable that secondary 
hyperparathyroidism in ESRD provoked dystrophic calcifi-
cation of pericardium, which was injured by past CABG, 
subsequent rigid and thickness of pericardium, and constric-

tive physiology became obvious.
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