
INTRODUCTION 

The congenital absence of the pericardium is a rare condi-
tion. Patients with congenital pericardial defects may present
with chest pain. The exact mechanism of this chest pain has
not been well-defined, but angina-like symptoms may occur
when the edge of the pericardial defect compromises blood
flow by impinging on the coronary arteries (1). Establishing
a proper diagnosis and management strategy can be difficult,
particularly for those patients who have concomitant athero-
sclerotic coronary artery disease. The course of the left phrenic
nerve tends to run along the antero-medial free rim of the
defect. Our case exemplifies the extremely rare finding of a
phrenic nerve that runs along the postero-lateral aspect of
the defect.

CASE REPORT 

A 71-yr-old male hypertensive patient was admitted to
the Department of Orthopedic Surgery for spondylolisthe-
sis. The preoperative echocardiogram showed an anterior wall
motion abnormality. A coronary angiogram was performed,
which demonstrated 95% stenosis of the middle left anterior
descending coronary artery (LAD), 95% stenosis of the prox-
imal left circumflex artery (LCX), and 90% stenosis of the
right coronary artery (Fig. 1). The chest radiography was nor-
mal. An electrocardiogram showed a nonspecific ST-T abnor-
mality. 

We then performed coronary artery bypass grafting. The
patient was found to have a large pericardial defect measur-
ing approximately 18 cm in circumference at the apex of the
heart. The stenotic areas along the coronary arteries were locat-
ed directly beneath the rim of the pericardial defect. The heart
was tethered in place by adhesions along its anterior surface
(Fig. 2). Once these adhesions were lysed, the heart easily her-
niated approximately two-thirds of its mass through the peri-
cardial defect. The left phrenic nerve descended via the dor-
sal boundary of the pericardial defect. Coronary artery bypass
graft was performed; left internal thoracic artery (LITA) to
LAD and composite Y saphenous graft to distal LCX and
posterior descending artery.

Following coronary artery bypass graft, the pericardial
defect was repaired with a polytetrafluorethylene patch. The
patient had an uncomplicated postoperative course, and he
is currently pain-free at his 3-month follow-up. 

DISCUSSION 

Congenital pericardial defects are rare, with fewer than 200
cases reported in the literature. Two types of congenital peri-
cardial defects exist: a complete form and a partial form. These
defects occur more commonly on the left side of the pericardi-
um (1).

With regard to etiology, it is widely held that this disor-
der represents the persistence of the embryonic pleuro-peri-
cardial foramen (2). Its persistence may be due to inadequate
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blood supply following premature atrophy of the left com-
mon cardinal vein (the duct of Cuvier), which is an event that
could account for both the defect and its tendency to occur
on the left side (2). A recent article suggests that some defects
may be due to a tear in the pleuro-pericardial membrane rather

than failure of the pleuro-pericardial foramen to close (3).
The most common symptom reported by patients with

congenital pericardial defects is chest pain. The mechanism
of this chest pain is postulated to be due to 1) impingement
of the fibrous pericardial rim on the coronary arteries, caus-
ing myocardial ischemia; 2) torsion of the great vessels; 3)
lack of a cushioning effect of the pericardium; and 4) tension
on the pleuropericardial adhesions (4). 

The diagnosis of a congenital pericardial defect may be dif-
ficult to establish. In some cases, chest radiography can show
a prominence in the hilar region, but it has been reported that
magnetic resonance imaging and direct intraoperative find-
ings are more reliable for making an exact diagnosis (5). It
can be particularly difficult to establish a proper diagnosis
and management strategy, including surgical intervention,
in patients with concomitant atherosclerotic coronary artery
disease (1). Coronary angiography may demonstrate dynam-
ic migratory obstructions that are suggestive of a pericardial
defect (6).

Complete pericardial defects require no intervention unless
complications occur. For example, patients with debilitating
symptoms may benefit from pericardioplasty (7). Extension
of the defect by pericardiectomy or pericardioplasty may be
performed when a partial defect shows evidence of herniation
or is at risk of herniating. Excision of the left atrial appendage
may be necessary if it herniates (8). Postoperative adhesions
may also help stabilize the heart. As reported in the literature,
while the course of the left phrenic nerve varies with the loca-
tion and size of the foramen, it tends to run along the antero-
medial free rim of the defect. It has rarely been reported that
the left phrenic nerve runs behind it (9, 10). Kaneko and asso-
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Fig. 1. (A) Antero-posterior view of coronary angiography showing compression of the mid-left anterior descending artery (arrow). (B) Right
antero-oblique view of coronary angiography showing stenosis of the proximal left circumflex artery (arrow).
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Fig. 2. Schematic drawing depicting the intra-operative findings.
As the heart herniated into the left pleural cavity, it was strangu-
lated by the margins of the remaining pericardium, resulting in a
bridle stricture of both the right and left margins of the heart, with
subsequent narrowing of the ventricle in this area.
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ciates (3) report a patient with a complete left pericardial defect
whose phrenic nerve, split into two portions, passes both ven-
tral and dorsal to the defect. Our case is an example where
the phrenic nerve runs behind the defect. 
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