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heart was referred to a cardiac pathologist for complete cardiac
examination. Toxicology was negative.ABSTRACT: Sarcoidosis is a multi-systemic granulomatous dis-

The heart weighed 620 g after fixation. Two findings of congeni-ease of unknown cause. It commonly involves lymph nodes, lungs,
eyes, and skin. Cardiac sarcoid may be isolated, or associated with tal heart disease were noted. There was a left sided superior vena
systemic involvement. Cardiac involvement is found in 20–50% cava which drained into the coronary sinus causing dilatation of
of autopsied patients with sarcoidosis. However, it only gives rise it. There was no evidence of an unroofed coronary sinus or corto clinical manifestations in about 5% of patients. Cardiac involve-

triatriatum.ment by sarcoid has been reported to manifest as complete heart
block, papillary muscle dysfunction, congestive heart failure, peri- In addition, the tricuspid valve septal leaflet was firmly adherent
carditis and/or effusion, conduction abnormality or arrhythmia, to the area of the membranous septum. The aortic valve had had
chest pain, and sudden death. a Trusler plication whereby the right and non-coronary cusps wereThe most common site of involvement is the interventricular

re-suspended by a suture. There changes were indicative of a mem-septum base, which when involved may lead to heart block or
arrhythmia. We report a case of sudden death in a 33-year-old male branous ventricular septal defect (VSD) closure with a Trusler
with a history of surgically repaired congenital heart disease. plication due to aortic valve incompetence from prolapse of the
Although his congenital heart disease was originally postulated to

cusps into the VSD.be important in his death, autopsy examination revealed cardiac
By microscopic examination there were scattered foci of granu-sarcoid with prominent involvement of the conduction system.

lomatous inflammation with epitheloid giant cells and foci of myo-
cyte necrosis. The granulomata were most marked at the base ofKEYWORDS: forensic science, heart, myocardium, sarcoid, sar-

coidosis, sudden death, conduction system the inferior wall of the left ventricle. Special stains, including silver
stain for fungi and stain for acid fast bacilli, were negative.

An abbreviated conduction system examination was undertaken
This 33-year-old male patient had previously surgically cor-

with sections of the sinoatrial (SA) and atrioventricular (AV) nodesrected congenital heart disease, that he was told would not limit
sampled. Granulomatous inflammation in the region of the SA andhis life span. From sleep one night, he awoke with dyspnea, palpat-
AV nodes was noted (Figs. 2–3). The inflammation was also notedations and nausea and suddenly collapsed. Resuscitation was
in the myocardium just superior to the AV node in the lowerunsuccessful and included intubation and electrical defibrillation
interatrial septum, and in the myocardium in the upper portion offor ventricular tachycardia and fibrillation. He had no known medi-
the interventricular septum just after the bifurcation into the Bundlecal problems aside from his heart disease, and was thought to be
branches.in excellent health prior to his sudden and unexpected demise.

Microscopy confirmed that the mediastinal lymphadenopathy
Pathological Findings at Autopsy was due to sarcoidosis with considerable fibrosis. Sarcoid also

involved the lung parenchyma, liver, and spleen, although theseWhen the chest was opened for observation, the most prominent
areas of involvement were not as marked as the involvement offinding was pulmonary edema and marked lymphadenopathy of
the heart myocardium and the lymph nodes.the mediastinal and hilar lymph nodes (Fig. 1). Grossly this was

thought to be a neoplastic process, likely lymphoma, and the provi-
Commentsional cause of death was reported to be respiratory insufficiency

related to extrinsic bronchial compression by the mediastinal Sarcoidosis is a multisystem granulomatous disease of unknown
etiology. It commonly involves the mediastinal lymph nodes,1Assistant professor of Pathology, Anatomical Pathology, Department
lungs, liver, eyes, and skin. Patients classically present with lungof Laboratory Medicine, and The University of Ottawa Heart Institute at

the Ottawa Civic Hospital, Ottawa, Ontario, Canada. disease and hilar lymphadenopathy. Cardiac sarcoid may occur in
2Assistant professor, The Ottawa General Hospital, Eastern Ontario isolation, or more commonly, be part of wider disease involvement

Forensic Pathology Unit; and, Department of Pathology and Laboratory in other organ systems. Some studies have found an inverse rela-Medicine, University of Ottawa, Ottawa, Ontario, Canada.
tionship between cardiac and extracardiac involvement (1,2).Received 15 Sept. 1997; and in revised form 9 Oct. 1997; accepted 10

Oct. 1997. In autopsy studies, up to 20% to 50% of autopsied patients with
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sarcoid have cardiac involvement (3–7). The bias of the population
is obvious, as sudden death is a common manifestation of cardiac
involvement, thus favoring autopsy of those patients with cardiac
involvement. Clinical manifestations of sarcoidosis are much less
common; occurring in about 5% of cases (6,7). The clinical presen-
tation depends upon the degree of involvement, and equally upon
the location of the lesions.

The most common manifestations include complete heart block,
papillary muscle dysfunction, congestive heart failure, pericarditis,
pericardial effusion, conduction abnormalities, chest pain, and var-
ious arrhythmias (2,5,6,8–11). When the hemodynamics are stud-
ied, restrictive cardiac dysfunction may be present. This vast array
of symptoms parallels the most common sites of involvement—the
interventricular septum base (conduction abnormalities, heart

FIG. 1—Cut surface of the lung demonstrates marked lymphadenopa-
thy. The nodes were fleshy to palpation and were thought to be involved FIG. 3—Photomicrograph of the left ventricular myocardium near the
by lymphoma. approach to the atrioventricular node (AV node). Granulomatous inflam-

mation is evident. A small artery is also present.

FIG. 2—Photomicrograph of the sinoatrial node (SA node). The node consists of a conglomerate of small specialized myocytes (central), the SA
node artery (lower right corner) and nerve bundles (mid right). Mononuclear and giant cell infiltration is evident, as seen in the upper left corner of
the photomicrograph.
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block), the left ventricular free wall (aneurysms, heart failure, aneurysm formation may lead to ventricular arrhythmias and sudden
death. Automatic implantable defibrillator devices have been usedarrhythmias) and the papillary muscles (heart failure) (10).
in patients with ventricular arrhythmias, with some success (12).The major causes of death in patients with cardiac sarcoid are

In the present case, the patient’s congenital heart disease andarrhythmias or conduction block, and congestive heart failure
the sequelae of repair were initially thought to be important contrib-(8,12). Death may also occur due to respiratory failure from pro-
uting factors in the patient’s death. Instead the congenital heartgressive severe pulmonary fibrosis or from right heart failure (cor
disease was likely incidental, whereas involvement of the conduc-pulmonale).
tion system and myocardium by sarcoid was probably the etiologyUnfortunately sudden death is not uncommon (8,13), and this
of his lethal arrhythmia. Cardiac sarcoidosis certainly deservespredilection has been recognized for some time (14–17). Sudden
mention as an infrequent, but important cause of sudden unex-death was the initial presentation of the disease in 17–25% of
pected death.patients in some series (1,2). In another series of 38 autopsy

patients with sarcoid (4), there was a high incidence of cardiac
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