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A Case of Cardiac Sarcoidosis

—— Significance of Ventricular Tachycardia
Originating From the Septum —

Yuichiro Kawamura, MD; Ayumi Yoshida, MD; Eri Toyoshima, MD;
Nobuyuki Sato, MD; Eiji Kawashima, MD; Naoyuki Hasebe, MD;
Kenjiro Kikuchi, MD; Hironobu Matsuhashi, MD*

A 65-ycar-old woman was admitted for asscssment of recurrent tachycardia. Cross-sectional echocardiography
showed that the anterobasal portion of the ventricular septum was thin and dyskinetic. An electrophysiologic
study revealed ventricular tachycardia, during which marked fragmented potentials could be obtained from
the anterior septal aspect of the right ventricle. The site of earliest activation was in the vicinity of the His
bundle. A diagnosis of cardiac sarcoidosis was made by based on endomyocardial biopsy combined with the
clinical manifcstations. Ventricular tachycardia originating from thc anterior septum may be an indicator of
underlying cardiac sarcoidosis. (Jpn Circ J 1998; 62: 458 —461)
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Fragmented potentials

cause that involves multiple organ systems, includ-

ing the heart. Associated ventricular tachycardia
(VT) is the leading cause of death in cardiac sarcoidosis! 2
Although several previous reports have described the
occurrence of cardiac sarcoidosis, its inducibility by
programmed electrical stimulation, and its treatment3-*
there has been little study of the site of the VT substrate,
which can be determined by electrophysiologic mapping?
We describe herc a paticnt with VT associated with
cardiac sarcoidosis in whom detailed electrophysiologic
study, including right endocardial catheter mapping, was
performed. In this case, the morphology of the elec-
trocardiogram (ECG) and the site of origin of the VT
reflected the location of focal dyskinesis.

S arcoidosis is a granulomatous disease of unknown

Case Report

A 65-year-old woman was admitted to the Takikawa
Municipal Hospital with scverc palpitations and light-
headedness. Seven years previously a diagnosis of sar-
coidosis had been made on account of bilateral hilar
lymphadenopathy and characteristic chorioretinitis with
sccondary glaucoma. On presentation at the emergency
room, the patient was found to have a wide QRS complex
tachycardia with a heart rate of 174 beats/min. In leads II
and V, of the tachycardic ECG (Fig 1), the final portion
of the QRS complex exhibited negative notches (a), giv-
ing the appcarancc of retrograde P waves. Intravenous
procainamide and disopyramide were ineffective in termi-
nating the tachycardia. The cardiac rhythm was converted
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to sinus rhythm by electrical cardioversion. The 12-lead
surface ECG during the sinus rhythm (Fig1) showed
a frontal axis of +10°, right bundle branch block mor-
phology, and a QRS duration of 150 msec, mimicking
the documented tachycardia. These findings misled the
attending physician into making a diagnosis of paroxysmal
supraventricular tachycardia. The patient was transferred
to our section in order to perform a detailed diagnosis,
assess total cardiac function, and control the recurrent
tachycardia.

Laboratory data on admission, including the serum
angiotensin-converting enzyme level, were completely
normal. Chest radiography exhibited characteristic
bilateral hilar lymphadenopathy. Gallium scintigraphy
revealed abnormal uptakes corrcsponding to the hila.
Cross-sectional echocardiographic images (Fig?2) showed
that the anterior basal portion of the ventricular septum
was thin and dyskinetic, whereas the other parts were
of normal thickness and only slightly hypokinetic. Left
ventriculography in the left anterior oblique projection
revealed poor contraction of the basal lateral portion,
which was not clearly detected by echocardiography, in
addition to the focal dyskinesis of the basal septal portion.

An electrophysiologic study was performed in the
absence of antiarrhythmic drug therapy. Sinus and
atrioventricular nodal function were normal. The interval
between the His-bundle electrogram and the ventricular
electrogram was prolonged by up to 100 msec and the
ventricular clectrogram was widely split. Tachycardia
was reproducibly induced with double extrastimuli from
the right ventricular apex. The morphology of the 12-lead
surface ECG during the induced tachycardia completely
coincided with the clinical tachycardia (Fig1) and the
intracardiac electrocardiogram revealed atrioventricular
(AV) dissociation (Fig 3), thereby proving that this tachy-
cardia was VT. A decapolar catheter to be used for
endocardial mapping was then inserted via the inferior
vena cava and advanced toward the right basal anterior
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Fig2. Cross-sectional echocardiographic images. Top: Short-axis
view at the level of the mitral valve. Bottom: Parasternal long-axis
view and M mode view at the level of the mitral valve. Note that
the anterior basal portion of the interventricular septum was thin
and dyskinetic (white arrows).
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Fig1l. Twelve-lead ECG record-
ings. Top: ECG recorded in the
emergency room showing a wide
QRS complex tachycardia. Note
the negative notches in the final
portion of the QRS complex in
leads 1T and Va (a). Bottom: ECG
during sinus rhythm in which the
QRS morphology mimicked that
of the tachycardia. VT, ventricular
tachycardia, NSR, normal sinus
rhythm.. *

septum, 2—3 cm distal to the electrode for rccording the
His-bundle electrogram (Fig4). During the VT marked
diastolic fragmented potentials, occupying 62% of the to-
tal cycle length, were obtained from the multiple bipolar
recordings from this catheter (Fig 5). The site of earliest
activation in this mapping was at electrodes 5—6, at which
the onset of the potential (thin arrow) preceded the onset
of the surface ECG (thick arrow) by 75 msec. The timing
of the potentials recorded from the right ventricular
inflow tract, apex, and outflow tract were later than the
onset of surface ECG by 50, 50, and 40 msec, respective-
ly, and no abnormal diastolic potentials were seen in these
areas. In the right ventricular endomyocardial biopsy,
findings of interstitial fibrosis and myocardial cellular
hypertrophy were demonstrated, although characteristic
non-caseating epithelial cell granulomata were not identi-
fied. Fatty degeneration was not observed. From these
histopathologic findings combined with the -above-
mentioned clinical manifestations, a diagnosis of cardiac
sarcoidosis was made.

Discussion

Left ventricular wall motion abnormalities of various
degrees are a common manifestation of cardiac sar-
coidosis®” Focal asynergy in the basal portion of the
interventricular septum in particular is postulated to be a
typical finding of this disease® The site of origin of the VT
must be closely related to the localization of the wall
motion abnormalities in cardiac sarcoidosis, as well as
in myocardial infarction or other myocardial disorders,
because both the substrates of the VT and asynergy may
be associated with myocardial granulomas or other path-
ologic changes?:¢ Jain et al® reported on a surgical case of
VT related to sarcoidosis showing the area of earliest
activation to be at the apical margin of the inferior left
ventricular aneurysm.

Other evidence, such as the late potential® or inducibil-
ity by the programmed extrastimulus?8 supports the
hypothesis that the mechanism of the VT related to sar-
coidosis is re-entry. In our case, clinical VT was induced
and detailed endocardial mapping of the VT was per-
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Fig3. Electrograms of the tachy-
cardia showing AV dissociation.
RA, right atrial potential; HBE,
His-bundle electrogram; prox.,
proximal; dist., distal; CS, coro-
nary sinus; RV, right ventricle; A,
atrial depolarization. In the HBE
prox. and HBE dist. recordings,
ventricular potentials were frag-
mented and therefore His potential
was unclear.

Fig4. Catheter positioning in the 30° right anteri-
or obliqgue view for recording the intracardiac
potentials shown in Fig5. A decapolar catheter
(DEC), whose electrodes were numbered in order
from the tip, was placed at the right basal anterior
septum. RV and HBE, catheters for recording
the right ventricular and His-bundle clectrograms,
respectively.
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Fig5. Electrograms of the tachycardia. Notc
a diastolic fragmented bipolar potential (thin

¢ i L C '
\/‘LHV**'—f - v‘-—«-”‘ﬁ/ L—~‘“.-«~ ot arrow) recorded from the decapolar catheter

i v (DEC). The earliest diastolic potential was
' ) f seen at the pair of the Sth and the 6th elec-
LVS\/ Lh/ trodes (5-6). RV, right ventricle; A, atrial

potential.
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formed during an electrophysiologic study. Abnormal
diastolic fragmented activation, indicating a slow conduc-
tion zone of a re-entrant tachycardia, was recorded in
the antcrior basal scptum, where focal dyskinesis was
detected by echocardiography and left ventriculography.
The site of earliest activation in our mapping was also
located in this area, near the electrode for His-bundie
electrogram recording. Kaltenbrunner et al® analyzed the
intraoperative maps for postinfarctional VT and reported
that VTs showing an epicardial breakthrough on the right
ventricle originated from the interventricular septum.
This activation pattern is similar to that for normal sinus
depolarization]® thereby indicating participation of the
His-Purkinje system in the VT process. In our case,
however, the depth of the site of origin of the VT is
unclear because left ventricular endocardial mapping was
not performed. There is a possibility that there is an
earlier activation site in the left septal site.

In summary, the septal localization of the VT substrate
in our case may account for the similarity in the ECG
morphology between the VT and the sinus rhythm. When
considering that a focal lesion in the basal septum is
specific for cardiac sarcoidosis§ it is proposed that a VT
originating from the septum and therefore showing a
similar ECG morphology to the sinus rhythm should be a
manifestation suggesting sarcoidosis as an underlying
disorder.
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