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Sudden death in patients awaiting coronary
artery surgery

B. S. LEWIS and M. S. GOTSMAN
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Lewis, B. S. and Gotsman, M. S. (1974). Thorax, 29, 209-214. Sudden death in patients
awaiting coronary artery surgery. Six patients with coronary artery disease are described
who died suddenly while awaiting an operation to revascularize the myocardium. Each
patient had recent onset of severe angina pectoris and this was caused by critical
narrowing(s) of 90, or more of a major coronary artery(ies) supplying a large portion of
the left ventricular myocardium. The syndrome can be diagnosed only by cardiac
catheterization and high quality coronary arteriography.

Patients in whom the myocardial blood supply is critically compromised must be
recognized. These patients are liable to sudden death and require urgent myocardial

revascularization.

Selective coronary arteriography permits pre-
cise anatomical diagnosis of the morphology,
distribution, and severity of coronary artery
disease. Prognosis is closely related to the number
of major vessels involved, to the severity of
obstruction, and to the rate of progression of
disease (Friesinger, Page, and Ross, 1970; Bemis,
Gorlin, Kemp, and Herman, 1973; Bruschke,
Proudfit, and Sones, 1973a, b). Narrowing of the
left main or left anterior descending coronary
artery carries a sinister prognosis, and patients
with this lesion are liable to sudden death
(Herrick, 1912; Cohen, Cohn, Herman, and
Gorlin, 1972; Gotsman, Lewis, and Bakst, 1973).

This report describes the syndrome of sudden
death in six patients who had critical obstruction
of a major coronary artery and emphasizes the
precarious state of these patients. Urgent myo-
cardial revascularization must be undertaken
when a major coronary artery is critically
narrowed.

CASE REPORTS

The clinical, electrocardiographic, haemodyna-
mic, and angiographic data are summarized in
the Table.

PATIENT 1 A 54-year-old company director gave a
four-year history of angina pectoris which had be-
come severe during the month preceding admission;
the pain was relieved by rest.

Physical examination was normal. Blood pressure

was 128/80 mmHg. The electrocardiogram showed
old diaphragmatic infarction with anterolateral
ischaemia and the chest radiograph was normal.

Cardiac  catheterization and cineangiocardio-
graphy were performed. The left ventricular pressure
was 100/5-15 mmHg and the end-diastolic pressure
did not increase after angiography. Left ventriculo-
graphy showed a small area of diaphragmatic
asynergy (Gorlin, Klein, and Sullivan, 1967) and
good overall ventricular function with an ejection
fraction of 62%. Coronary arteriography showed a
small circumflex artery and complete occlusion of
the right coronary artery. Myocardial perfusion de-
pended on the ramus medianus (a large branch of
the circumflex artery) and there was critical narrow-
ing (90%) at its origin (Table) (Fig. 1).

LCA
RCA

100% OBSTRUCTION
"~ 90% NARROWING

.7

~
D T

FIG. 1. Patient 1. Diagrammatic representation of
the coronary arteriogram. There is complete obstruc-
tion of the proximal right coronary artery with
late collateral filling of the distal vessel from a large
branch of the circumflex artery. There is a 90%
narrowing of this branch at its origin.

ANTERIOR
DESCENDING

LATERAL BRANCH

OF
CIRCUMFLEX

209

ybuAdoo Aq paroslold 1senb Aq 20z ‘0T Iy uo /woo"(wg xeloyy/:dny woly pspeojumod v/6T YoIe T U0 602°2'62 XUY9ETT 0T Se paysiiand 1s1i :xeloy |


http://thorax.bmj.com/

Thorax: first published as 10.1136/thx.29.2.209 on 1 March 1974. Downloaded from http://thorax.bmj.com/ on April 10, 2024 by guest. Protected by copyright.

B. S. Lewis and M. S. Gotsman

210

" +2101sAs aInjewdId JRNOMIUIA = SJA (($96]) UONEOIYISSE[O UOHEBINOSSY 1EBIH YI0OX MON =VHAN ‘Wniie 139[=y1

BIWRRYIST
AydonsadAy A1 Jeldsejoldiue
{sisasupye ‘uonorejur
L L9 €19 8s1 14814 001 06 08 snewseiydelp [eseq snewserydelp plo 14 W 8 9
sissurye snewserydeip —+ V7 ¢ erwasyost
[eisip pue [eside ‘uonoejul
€ - v1-9 144! 8971 001 S6 001 ‘[e1de[oIuR [eISIQ snewseryderp pio 14 W 9¢ S
eIISRYOSI
onewseryderp
o1 <8 Lv €€l 0091 <6 S6 001 [ewIoON pue [elojgjoluy v W 9 14
1103 I131Je BIWIDRYDSI
SISoIoUAse Jeldjejoidue
S LL €I-L LT 0091 08 09 S6 fjem JoLue-pIN £1531 38 [BWION 14 W 143 €
SdA ‘eruoryost
[e1oejolUe
(youeaq SISaIouAse {uonoejul
Jeuoseip) onewseryderp jeseq onewseryderp
08+ fsisaunye [eoide pue PJo {uonoejur
0ot oS 6+ <8 906 001 06 001 [el13jejoldue [eIsiq Jeidasorajue piO € L LS T
eIuRYOSt
(youeaq [eloejoIUe
[12E314)) sisaurye ‘uonorejur
9 9 y1-9 001 0181 001 06 snewserydeip feseg snewserydelp piO € W 143 I
(sAep)
yiea( pue A1e walg (VHAN) (5)
Aydeis -uoI10d) X3y  Suipuddsd UIBN | weiS0[ndLIudA o1 weidoIpIreson’|g ewiSuy | xa§ | 98y | wuaneq
-o18uy olojsel  d1j0IsAS (39 W3y  -wnda) Jouduy 3]
A1euoio) ) [BHww)
u9M12q | uondesq (BHww) wp/dp AT (uononnsqo %)
JeAiyu] uonaafg saInssald A1 Jead Aydergoiduy K1euoio)d _

V1Vd DIHdVIDOIONV ANV ‘OINVNAJOWIVH ‘OIHdVIDOIdYVIOULOTITd “IVOINITO

d4T4dV.L


http://thorax.bmj.com/

Sudden death in patients awaiting coronary artery surgery 211

The patient was scheduled for the operation of
double aortocoronary bypass grafting and was dis-
charged for two weeks’ bedrest while awaiting
surgery: he died suddenly 12 hours after discharge
from hospital.

PATIENT 2 A 57-year-old hospital matron gave a
10-day history of angina pectoris. Five years previously
she had had one episode of myocardial infarction
and since then had been asymptomatic.

On physical examination the blood pressure was
130/80 mmHg, the apical impulse was normal, and
there was a fourth heart sound on auscultation. The
electrocardiogram showed old anteroseptal and dia-
phragmatic infarction, anterolateral ischaemia, and
several ventricular premature systoles. The chest
radiograph was normal.

At cardiac catheterization the left ventricular pres-
sure was 104/2-5 mmHg and the end-diastolic
pressure increased to 21 mmHg after angiography.
The left ventriculogram showed an enlarged left
ventricle with impaired function: there was antero-
lateral and apical akinesis and additional asyneresis
(diminished wall motion) of the basal diaphragmatic
surface (Gorlin et al., 1967). The ejection fraction
was 50%. The right coronary artery and the anterior
descending branch of the left were completely
occluded. There was 90% segmental narrowing of
the circumflex artery and 80% obstruction of the
first diagonal branch of the anterior descending
artery: these were large arteries which supplied
collateral vessels to the distal anterior descending and
the right coronary arteries (Fig. 2).

The severity of angina pectoris decreased during the
period in hospital. The patient was discharged and
was to return for elective myocardial revasculariza-
tion and left ventricular aneurysmectomy: she died
suddenly at home.
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FIG. 2. Patient 2. Schematic representation of the
coronary arteriogram. There is complete obstruction
of the anterior descending and right coronary arteries
with filling of the distal segments via collateral
vessels. There is 809 narrowing of the main diagonal
branch of the anterior descending artery and a 90%
narrowing of the circumflex artery, the vessels from
which collaterals arise.

PATIENT 3 A 54-year-old police captain had had
angina pectoris for six months. His exercise tolerance
decreased for a month before admission to hospital
until angina was precipitated by climbing a few
stairs.

On physical examination the blood pressure was
160/90 mmHg. A soft fourth heart sound was present
at the apex. The resting electrocardiogram was
normal but after effort there was pathological ST
segment depression in the anterolateral leads. The
chest radiograph was normal.

At cardiac catheterization the left ventricular pres-
sure was 121/9-14 mmHg with a peak dp/dt of
1902 mmHg/sec. The left ventriculogram was almost
normal with a small segment of asyneresis involving
the mid-anterior wall in late systole. The ejection
fraction was 77%. Selective coronary angiography
showed a 957% obstruction of the main stem of the
left coronary artery. There was also narrowing of
the anterior descending branch (60%) and of the
circumflex artery (80%). The distal vessels were
normal. The right coronary artery was the seat of
mild non-occlusive atheroma (Fig. 3).
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Diagrammatic representation of

Patient 3.
the coronary arteriogram. There is a 95% narrowing
of the main stem of the left coronary artery and
additional narrowing of the anterior descending and
circumflex branches.

FIG. 3.

The patient remained in hospital on strict bed-
rest. Coronary artery bypass surgery was scheduled.
Five days after cardiac catheterization he developed
severe chest pain, became hypotensive, and died
within 10 minutes in ventricular fibrillation. Three
doctors were in the ward precinct and nursing staff
were in attendance to apply immediate external
cardiac massage, ventilation, and intravenous therapy
but the blood pressure remained unrecordable and
resuscitation was abandoned after 30 minutes
(Gotsman et al., 1973).

PATIENT 4 A 56-year-old business executive had had
moderate angina pectoris for three years after an
episode of acute myocardial infarction. For three
months before admission to hospital the pain had
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become progressively more severe: he was grade 4
disabled, unable to climb steps, walk uphill or walk
more than 30 yards on the flat. He also had nocturnal
angina and episodes of pain at rest.

Physical examination revealed a normal blood
pressure and a normal apical impulse. The electro-
cardiogram showed anterolateral and diaphragmatic
ischaemia; the chest radiograph was normal.

Cardiac catheterization and cineangiography were
performed. The left ventricular pressure was
133/4-7 mmHg and peak dp/dt 1600 mmHg/sec. The
left ventriculogram was normal: ejection fraction
was 80%. Selective coronary angiography showed
complete obstruction of the anterior descending
artery, additional 95% narrowing of the circumflex
artery, a large vessel, and also 95% narrowing of the
right coronary artery. The distal vessels were well
visualized and were normal (Fig. 4).
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FIG. 4. Patient 4. Diagrammatic representation of
the coronary arteriogram. The anterior descending
artery is completely occluded and there is 95%
narrowing of the circumflex artery before its main
anterolateral branch. There is also 95% narrowing of
the right coronary artery.

The operation of aortocoronary bypass grafting
was scheduled. The patient requested to be allowed
home for a weekend while awaiting surgery: he
collapsed and died 48 hours after discharge from
hospital.

PATIENT 5 A 36-year-old businessman complained of
chest pain for one year and this had increased in
severity for four to five months. Three days before
admission to hospital he experienced repeated
episodes of angina pectoris at rest and after minor
exertion.

Physical examination was normal. The electro-
cardiogram showed old diaphragmatic infarction and
anterolateral ischaemia; the chest radiograph was
normal. Biochemical analysis showed a normal
serum creatine phosphokinase (CPK), serum aspartate
aminotransferase (SGOT), and lactic dehydrogenase
(LDH) on repeated estimations. Serum cholesterol was
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increased (300 mg/100 ml) and triglycerides were &

high (473 mg/100 ml). g
Cardiac catheterization showed that the left g
ventricular end-diastolic pressure was elevated &

(LV 119/4-14 mmHg). Peak LV dp/dt was nurmalg
(1268 mmHg/sec). The left ventriculogram showed
akinesis of the apex and distai diaphragmatic surface i
of the left ventricle. Selective coronary arteriography 5
showed complete occlusion of two coronary arterlesn—\
(right and anterior descending). There was a critical &
narrowing (95%) of the circumflex artery just before;
the origin of a large lateral branch (Fig. 5).
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FIG. 5. Patient 5. Diagrammatic representation of8
the coronary arteriogram. There is complete obstruc-%
tion of the right and anterior descending coronaryo.
arteries, with 95% narrowing of the circumflex artery—<
before its major ventricular branch.
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An operation to revascularize the myocardlum was
planned. The patient developed chest pain and dled:'
suddenly three days after cardiac catheterization. S
Serum enzyme analysis is performed as a routine in-x
vestigation for three successive days after coronary™
angiography: the enzymes were normal and deatlL
was not related to investigation.
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PATIENT 6 A 58-year-old man had chest pain forg
five months and this was followed by an episode of
acute myocardial infarction. He was hospitalized forS
six weeks but the pain recurred throughout the period=
in hospital without a further change in the electro-o
cardiogram or serum enzymes. N
On physical examination he was mildly hyperten-Q
sive (blood pressure 140/100 mmHg), there was a»
small ‘a’ wave in the jugular venous pressure, and anZ
apical fourth heart sound. The electrocardiogramo
showed left ventricular hypertrophy, old diaphrag-5
matic infarction, and anterolateral ischaemia. On&
the plain chest radiograph the left ventricle and aorta-U
were enlarged. o
Cardiac catheterization was performed. The mean®
aortic pressure was 120 mmHg and the left ventricular%
pressure 158/6-13 mmHg with an increased peako
LVdp/dt (2114 mmHg/sec). The left ventriculogramZ
showed a hypertrophied ventricle with good overallg
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function and ejection fraction of 67%: there was
akinesis of the basal half of the diaphragmatic sur-
face. The coronary arteriogram showed triple vessel
disease with complete right coronary obstruction, and
90% circumflex and 80% anterior descending artery
narrowing. The distal vessels were normal (Fig. 6).
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FIG. 6. Patient 6. Diagrammatic representation of
the coronary arteriogram, showing complete obstruc-
tion of the right coronary artery, 80% narrowing of
the anterior descending artery, and 90% narrowing
of the circumflex artery.

A triple aortocoronary bypass operation was
scheduled. A week after catheterization the patient
collapsed and died suddenly while resting in bed:
attempts at resuscitation were unsuccessful.

DISCUSSION

Direct myocardial revascularization may relieve
angina pectoris and prevent impending infarction
(Proudfit et al., 1969; Effler, 1971; Effler,
Favaloro, and Groves, 1971a; Effler, Favaloro,
Groves, and Loop, 1971b; Rogers et al., 1972;
Miller et al., 1973). Chronic angina, unrespon-
sive to medical treatment, is an indication for
operation, while the role of surgery in patients
with unstable angina (preinfarction syndrome) is
being studied. It has been suggested that opera-
tion should be undertaken in patients with
severe proximal narrowing of a major coronary
artery in the presence of moderate angina pectoris
since the blood supply to a large area of myo-
cardium is jeopardized and sudden death may
occur (Favaloro et al., 1970).

We have described six patients with coronary
artery disease who died suddenly. Each patient
had critical narrowing of the major vessel supply-
ing the left ventricular myocardium, either be-
cause of the underlying coronary anatomy or
following complete obstruction of the other major
coronary arteries. Overall left ventricular function
was good in all the patients. In two patients left

ventriculography showed no regional asynergy,
in two asynergy was localized, while in the re-
maining two the extent of myocardial damage was
greater. In each patient distal vessels suitable for
myocardial revascularization were demonstrated.
An operation date had been planned for each
patient: three patients were discharged because
of ‘waiting list delay’ and the other three were kept
in hospital on strict bedrest after our initial ex-
perience. All three died suddenly in a fully
equipped cardiac unit with highly trained nursing
and medical staff in attendance. Immediate at-
tempts at resuscitation failed because the entire
left ventricular myocardium was ischaemic:
pump failure or ventricular fibrillation, unrespon-
sive to drugs or to electrical cardioversion, was
inevitable.

The precise event causing myocardial infarction
in a patient with coronary arterial disease is un-
certain (Roberts, 1972). Patients with severe sub-
total arterial narrowing are in a state of pre-
carious balance and it is conceivable that a small
change in myocardial oxygen supply or demand
may be critical. Death occurred after cardiac
catheterization and coronary angiography but
each procedure was uneventful, the electro-
cardiogram was unchanged, and serial enzyme
studies after the investigation were normal. More-
over, the time interval between investigation and
sudden death suggested that the two events were
not causally related.

Selective coronary angiography is an essential
investigation in patients with severe angina
pectoris. Patients with an acutely threatened
myocardium must be recognized and operated on
as soon as the diagnosis is made: the logistics of
the problem seem overwhelming but delay may
prove fatal.
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