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SUMMARY It is not unusual for an individual without
a life threatening arrhythmia. This report describes

recognisable clinical heart disease to have
the results of endomyocardial biopsy in
twelve patients who presented with life threatening arrhythmias and normal or near normal
cardiac function. The eight men and four women (mean age 35) presented with ventricular
tachycardia or fibrillation (nine cases), high grade heart block with inadequate ventricular escape
(two cases), and dangerous ventricular extrasystoles (Lown grade 4, one case). In ten of the twelve
patients symptoms had been present for < 6 -nontIs at presentation. No patient had a normal
electrocardiogram. Electrophysiological testing confirmed the clinical arrhythmia in all but three
patients. Endomyocardial biopsy demonstrated lymphocytic myocarditis in two patients, granulomatous myocarditis in two patients, small vessel vasculitis in one patient, and cardiomyopathic
changes in six patients. In one patient the biopsy specimen was normal.
Endomyocardial biopsy is a valuable diagnostic tool in patients with unexplained life threatening arrhythmias. In this study half the patients had a treatable form of heart muscle disease.

Several studies have suggested that patients with
sustained ventricular arrhythmias (tachycardia or
fibrillation) and no obvious structural cardiac disease have a better prognosis than patients with the
same arrhythmia associated with ischaemic, valvar,
or myopathic heart disease.`6 The possibility of
occult myocardial disease in patients with otherwise
unexplained arrhythmias has been considered.7
This possibility was supported by two series of
patients with unexplained sustained ventricular
arrhythmias who underwent endomyocardial biopsy
as part of their cardiac evaluation. In both of these
studies most (90%) of the patients had abnormal
myocardial histology.8 9 It may be that the presence
of absence of myocardial pathology is an important
factor in the prognosis of such patients.
In our hospital endomyocardial biopsy is performed in patients with life threatening arrhythmias
and otherwise normal or near normal cardiac function to determine whether they have occult poten-

tially treatable myocardial disease. The results in the
first twelve patients suggest that unrecognised disease is common.

Patients and methods

From August 1983 to September 1985, 12 patients
underwent endomyocardial biopsy at the Oregon
Health Sciences University to investigate a life
threatening arrhythmia without an obvious cardiac
cause. Before biopsy a history was taken, physical
examination, and haematological and biochemical
screens were performed, and an electrocardiogram
and chest x ray were obtained. Six patients had left
and right heart catheterisations (cases 1, 3, 7, 8, 10,
and 12), five patients had left heart catheterisation
alone (cases 2, 4, 6, 9, and 11), and one patient had
only a right heart study (case 5). All except patient 5
(a boy of 15) had left ventricular contrast and coronary angiography. Six patients had M mode and
cross sectional echocardiographic examinations.
Eleven of the 12 patients had electrophysiological
testing. A tripolar electrode was positioned across
the tricuspid valve to record a His potential. A hexapolar electrode was positioned at the right ventricu-
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lar apex (and later the right ventricular outflow
tract) for stimulation and recording. The proximal
four electrodes were used to pace the right atrium
and record a high atrial potential. Baseline AH and
HV intervals were recorded, and AV conduction was
evaluated by means of a single extrastimulus at two
cycle lengths. Programmed ventricular stimulation
was then performed at both intrinsic heart rate and a
cycle length of 545 ms with a stimulus of 5 mA and
a pulse width of 2 ms. The first extrastimulus was
started 400 ms after the last QRS complex and it was
brought progressively closer by 10 ms intervals until
the absolute refractory period was reached. It was
then given 30 ms outside the refractory period and a
second extrastimulus was introduced 300 ms beyond
the first and brought in again by 10 ms intervals.
The third and fourth extrastimuli were used in a
similar manner. The end point of the study was
either the development of a sustained ventricular
arrhythmia or completion of the protocol.

Endomyocardial biopsy was performed via the
right internal jugular vein by standard techniques.10
Between three and seven biopsy specimens were
obtained from each patient. Specimens were fixed in
formalin, mounted in paraffin wax, and stained by
standard light microscopy tissue stains (haematoxylin and eosin, Mason's trichrome, periodic
acid Schiff, Congo red, Jone's reticulin). Other special stains were used when necessary. Specimens
were interpreted independently by two experienced
observers.
Results
Table 1 summarises clinical findings in the 12
patients (eight men and four women, mean age 35
years, range 15-64 years). The clinical arrhythmia
was ventricular tachycardia or fibrillation in nine
patients, dangerous ventricular extrasystoles (triplets, multiform) in one patient, and high degree

Table 1 Clinical characteristics and the results of electrophysiological testing
Case no

Age/sex

Presenting
symptoms

28/M
35/M
42/M
44/M
15/M
64/M
26/M
48/F
30/F

SD, CHF
SD
CHF
Fatigue
Palpitation
SD
Syncope
Near syncope
Syncope

Clinical rhythm

Symptom duration
(mnth)

EPS results

NSVT, prolonged HV
0
VT, SB
1
VT
VF
3
CHB
SEB, prolonged AH
0
2AVB
42
NSVT
VT
1
VF
VT, prolonged HV
VT
36
VT, DAVP
VT
VT
0
VT (torsades de
0
Normal
pointes)
3
NSVT
PVCs (Lown 4)
Palpitation
10
29/M
11
RVR
6
NSVT
Palpitation
44/F
VT
VT
0
12
SD
19/F
SD, sudden death; CHF, congestive heart failure; VT, ventricular tachycardia; SB, sinus bradycardia; CHB, complete heart block;
2AVB, second degree atrioventricular block; VF, ventricular fibrillation; PVCs, premature ventricular contractions; NSVT,
non-sustained ventricular tachycardia; RVR, repetitive ventricular response; DAVP, dual atrioventricular nodal pathways; EPS,
electrophysiological study; SEB, sinus exit block.
1
2
3
4
5
6
7
8
9

Table 2 Haemodynamic, angiographic, and biopsy data
Case no

L VEDP (mm Hg) CI (I/lm7inlm2)

1
2
3
4
5

10
18
20
12

6t

13
10
5
5
6
18
8

7t

8
9
10
11
12

9*

EDVI (ml/m2)

EF

Biopsy findings

0-76

Vasculitis
Granulomatous myocarditis

-

94
91
151
102

29

-

-

-

3-8

178
131
52
109
100
148

3-8
-

2-8

-

3-6
-

-

0-64
0-55
0 49
0 53
0-60
0 44
0-55
0-46
0-73
0-73

Cardiomyopathy
Granulomatous myocarditis
Cardiomyopathy
Myocarditis
Cardiomyopathy
Myocarditis
Cardiomyopathy
Cardiomyopathy
Normal

Cardiomyopathy

LVEDP, left ventricular end diastolic pressure; CI, cardiac index; EDVI, end diastolic volume index; EF, ejection fraction.
*LVEDP not obtained; value represents pulmonary wedge pressure.
t4O0 stenosis of left anterior descending coronary artery.

tMitral valve prolapse.
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atrioventricular heart block with inadequate ventricular escape in two patients. Nine patients had had
symptoms for < 3 months. Electrocardiograms (not
listed in table 1) demonstrated atrioventricular block
in two patients (cases 3 and 4), intraventricular conduction abnormalities in four patients (cases 1, 2, 6,
and 7), non-specific ST-T wave changes in four
patients (cases 7, 8, 9, and 10), sinus bradycardia
with intermittent junctional rhythm in one patient
(case 12), and frequent ventricular extrasystoles in
two patients (cases 5 and 11). Electrophysiological
testing confirmed the clinical rhythm in eight of the
11 patients tested. In one (case 10) it suggested a
more serious rhythm disturbance and in cases 9 and
11 no abnormalities could be elicited despite clinical
ventricular tachycardia (torsades de pointes) in case
9.
Table 2 shows the left ventricular filling pressures, cardiac outputs, and angiographic and biopsy
findings. All but four patients had normal filling
pressures. Patient 3 underwent catheterisation after
being in complete heart block for > 3 months
(assessed by symptoms), shortly after pacemaker
placement. End diastolic volumes were measured in
10 patients and were normal in eight. Left ventricular ejection fraction was normal in eight of the 11
patients in whom it was measured and near normal
in the remaining three. Left ventriculography was
not performed in patient 5, but echocardiography
showed normal left ventricular chamber size and
wall motion. Valve disease was excluded in 11
patients, and one had mitral valve prolapse. There
was no evidence of obstructive coronary disease in
the 11 patients in whom coronary angiography was
performed.
Histological findings were abnormal in the endomyocardial biopsy specimens from 11 of the 12
patients. In two patients (cases 6 and 8) the number
of interstitial lymphocytes was increased and there
was necrosis or myocyte degeneration. These cases
satisfied the criteria suggested by Edwards et al" for
the diagnosis of chronic lymphocytic myocarditis.
Figure 1 is a biopsy specimen from patient 8, which
shows an increase in interstitial round cells
infiltrating the myocardium and minimal fibrosis.
Two patients (cases 2 and 4) had findings consistent with granulomatous myocarditis with granulomas, giant cells, and caseating necrosis. Special
stains and cultures did not demonstrate an infectious
organism. Neither patient had evidence of the
involvement of other organs including the lung,
lymph nodes, or skin. Figure 2 shows a biopsy specimen from patient 4 in which there is a giant cell and
granuloma surrounded by normal myocardium.
The biopsy specimen from patient 1 showed
findings consistent with a small vessel (venule) vas-
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culitis (Fig. 3). This patient had a normal erythrocyte sedimentation rate and no other evidence of systemic vasculitis.
Of the remaining seven patients, six had hypertrophy, interstitial fibrosis, and nuclear atypia consistent with cardiomyopathy. 2 -14 Myocardial tissue from patient 3 showed extensive interstitital
fibrosis and variation in cell size consistent with
hypertrophy (Fig. 4).

Discussion
There is evidence that patients with ventricular
arrhythmias in the absence of overt heart disease
have a good prognosis.`6 Nevertheless, 5-10% of
these patients, many of whom are young, suffer sudden cardiac death.3" Kennedy et al demonstrated
cardiac dysfunction in patients with unexplained
ventricular extrasystoles,7 which suggests the presence of covert myocardial disease in such cases. As
endomyocardial biopsy has become more widely
used, histological evidence to support this premise
has grown.89 Many of the patients in these two
studies8 9 had treatable disease (myocarditis), and
five of the 12 patients in our study had had some
form of myocardial inflammation.
A study by Mason et al that demonstrated lymphocytic myocarditis by endomyocardial biopsy
in a group of patients who on clinical grounds
were believed to have idiopathic dilated
cardiomyopathy" has prompted several other
uncontrolled studies that not only established the
histopathology findings in such cases, but also
showed an improvement in cardiac function with
immunosuppresive treatment. " 16-19 In general
only patients with severe left ventricular dysfunction were treated. The importance of this histological finding in the presence of ventricular
arrhythmias or conduction disease alone without left
ventricular dysfunction is unclear.
Myocardial granulomas and giant cells in the
absence of infecting organisms have been reported
in cases of sarcoidosis,20 21 as has the less common
entity of granulomatous or giant cell myocarditis.22-25 The absence of involvement of other
organs and the presence of caseating necrosis in
patients 2 and 4 suggest that they have granulomatous myocarditis. To date there are fewer than
30 reported cases of granulomatous myocarditis. In
all the diagnosis was established at necropsy.22-25
The outcome in such cases is poor, with 50% of
patients dying suddenly. The fact that two of our 12
patients probably had this disease suggests that it
may be more common than previously appreciated
in patients with unexplained ventricular arrhythmias or heart block.
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Fig. 2 Endomyocardial biopsy specimen from case 4 demonstrating granuloma formnation within the myocardium. A large
multinucleated giant cell is present (arrow) . Special stains for acid fast orgamsnis and fungi were negative
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Fig. 1 Endomyocardial biopsy specimen from case 8 demonstrating moderate lymphocytic inflltration within the interstitium
of the myocardium (solid arrows). There is a minimal increase in interstitial collagen (open arrows).
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Fig. 4 Endomyocardial biopsy specimen from case 3 demonstrating findings typical of a cardiomyopathy with extensive
interstitialfibrosis (arrows) and variation in the size of the myofibres and nuclei.
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Fig. 3 Endomyocardial biopsy specimen from case 1 demonstrating an intense lymphocytic infiltrate surrounding a small
venule (arrow). There was no evidence of myocardial interstitial inflammation.

Six patients had histological evidence of a cardiomyopathy with myocyte hypertrophy, nuclear
atypia, and variable amounts of interstitial fibrosis,
in the absence of overt cardiac dysfunction.
Although the histological findings are characteristic
of cardiomyopathy, they are none the less nonspecific.12-14 These findings are, however, consistent with findings reported by Strain et al and Sugrue et al who found that 56% and 75% respectively
of patients with unexplained sustained ventricular
arrhythmias had similar histopathological abnormalities.89 A ventricular arrhythmia may therefore
be the earliest cardiovascular manifestation of a
myopathic process.
Electrophysiological testing in patients with
sustained ventricular arrhythmias has been helpful
both in prognosis and in directing antiarrhythmic
treatment in patients with coronary artery disease.26-28 Its usefulness in the absence of coronary
disease, although suggested by some workers,29 30
has been less vigorously investigated. The clinical
arrhythmia was reproduced by electrophysiological
testing in eight of the 11 patients studied in this
series and in a somewhat lower proportion in the
series reported by Sugrue et al.9 These results support the test's usefulness in diagnosis. Follow up
data, however, are insufficient to assess its prognostic ability. Furthermore, the specific pathology is
likely to influence the usefulness of electrophysiological testing.
CLINICAL IMPLICATIONS

In this and two earlier series8 9 myocardial histological abnormalities were common in patients with
unexplained life threatening arrhythmias and otherwise normal or near normal cardiac function. In this
study most patients had symptoms for < 6 months.
Diagnostic and therapeutic approaches to these
patients may be highly dependent on their specific
histopathological abnormalities. Although there is
currently no established treatment for myocardial
disease it may be forthcoming.5 -19 We recommend
that endomyocardial biopsy be performed in
patients with unexplained life threatening arrhythmias to improve our understanding of the disease
process. A better definition of this patient population will in time allow specific treatment.
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