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Abnormality of Cardiac Rhythm in Sudden Death at the Emergency Scene

Tadashi SATOH
The First Department of Internal Medicine,

Niigata University School of Medicine
(Director: Prof. Yoshifusa AIZAWA)

We investigated the cardiac rhythm disturbance of sudden death (SD) by pre-hospital
electrocardiograms recorded from 57 cases of SD by the attending emergency team in Niigata
City from 1990 through 1994. Of these cases, 48 (84.2 %) lost their vital signs before
they arrived at hospitals. The 48 cases were divided into three groups, namely, group
1 there was a witness and the arrival time of the emergency team was 10 minutes or
shorter from the onset (10 cases), group 2 there was a witness and the arrival time was
more than 10 minutes or uncertain (19 cases) and group 3 ; there was no witness (19 cases).
The percentage of the cases with severe bradyarrhythmia became significantly lower in
the above order of the three groups (50.0%, 26.3 %, and 10.59% , respectively, p<0.005)
in contrast to the cases with cardiac standstill (10.0%, 15.8 %, and 68.4, respectively,
p<0.01). The vital signs were confirmed lost before or at the arrival of the emergency
team in more than 80% of the cases with ventricular fibrillation. However, they were
confirmed lost in less than 40% of the cases with severe bradyarrhythmia, suggesting that
the bradyarhythmia was not always the final dysrhythmia seen just prior to death, but
severe bradyarrhythmias would be one of the main rhythm disturbances causing SD.
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Table 1 Profile of the cases

Sudden death Others Total
Number 57 174 231
Age (mean=+SD) 69+ 14%* 60+18 62-+17

Number of males (%)

35 (61.4 %)

126 (72.4%)

161 (69.7 %)

Number of cases for which
symptoms at the onset could
be confirmed

Symptoms
loss of consciousness

other symptoms

40

27 (67.5 %)**
13 (32.5 %)

166

16 ( 9.6 %)
150 (90.4 %)

206

43 (20.9 %)
163 (79.1 %)

** 1 p<0.01
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BITH - 1o, RAREFOFHERIIOL 4R TH D, 2
RIFELSOER & 0 FHHIRAETC (p<0.01) B
Th-te. FREEL S, BHECIRYEY S (FD.
A EWRIER L RE T & ERIC oV ToE T, Bk
% FMF T ERIEEF T 40BH278 (67.5%), =R
FELISFOFEFIT I 166 FiR1661 (9.6 %) iDL A,
ERFH THECLRETH - .
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B& L ANOHEE S RUEY & bY R CREB M
#920%, TERRHHI0% L IBERARTH -7 Ll
RARTELITIEF OMOLIMEREN 216 (36.8%) &
BETHH, 25166 (28.1%) HEHLALOZE
TH-To.

FEH PR L OBEROLREMELE 3 TRL
T BRFFICIIOMIE24.8%, LEMEN28.1%, &
Eflk (0HBU/DUT) 22.8% &0 ot Whd 5
FEREOHBRE Y 82.5 YOEACRDE. ChiexL
FERFELADEFIC B3 3 BAEOTERER, JERk
OEMEHO.6%, BERIK2.9%, 33.4%THy,
FRLOEEIERFB BV THECERTH -2
(p<0.01). —7, EZ|WIASBE, AR & OR
FEEENR & TFH TS L BRFE LS DEEFIRE TS < B9
bR,

2. INA G NY A BRI fo O ERERR R

BIRFEBC DT, A Y4 v OMEFEAE 1
WoR L. 57448 (84.1%) T, HWEIEEETO
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& - T 2B ad, EHCHBRBEFRIC 1 2031
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TORBAI05 LA OBE (group 1), 109582 5 h

Table 2 Clinical diagnosis of the cases

. : Sudden death Others

Diagnosis n (%) n (%)
Acute myocardial
infarction 11 (19.3) 24 (13.8)
Angina pectoris 0 (0.0 12 ( 6.9)
Arrhythmias 6 (10.5) 18 (10.3)
Other cardiovascular "
diseases 21 (36.8) 22 (12.6)
Cerebrovascular
diseases 2 (3.5 17.(9.8)
Other diseases 3 (5.3 40 (23.0)
Unknown 14 (24.6) 41 (23.6)
Total 57 (100.0) 174 (100.0)

D Only acute heart failure was written in 16 of
the 21 cases

Table 3 Comparison of cardiac rhythm between sudden death

cases and others

Cardiac rhythm Sudge?%d)eath St}(]%)s
Severe disturbance 47 (82.5)** 6 ( 3.4)
Cardiac standstill 17 (24.8)%* 0 (0.0)
Ventricular fibrillation 16 (28.1)** 0 (0.0
Ventricular tachycardia 1 (1.8 1(0.6)
Severe bradyarrythmias (heart rate<40/min) 13 (22.8)** 5 (2.9
Moderate to mild disturbances 7 (12.3) 96 (55.2)**
First or Second degree atrioventricular block 0 (0.0 3(1.7)
Atrial fibrillation 4 (7.0 30 (17.2)
Paroxysmal supraventricular tachycardia 1(1.8 5((2.9
Ventricular extrasystole 1 (1.8 12 ( 6.9)
Supraventricular extrasystole 0 (0.0) 20 (11.5)%*
Sinus tachycardia 1(1.8 26 (14.9)%*
Normal sinus rhythm 3 (5.3 72 (41.4)**
Total 57 (100.0) 174 (100.0)

** 1 5<0.01, *¥:p<0.05
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(p<0.05). M LEFEOEIAE, group 1 (10.0%),

When the patient was
first seen

10(17. 5%

gl
In the hospital

\1\||Hmunmmlmgﬂ

mergency team

Fig. 1 Distribution of the time and places when
and where the vital signs were confirmed
lost.

Of the 57 SD cases, 48 (84.2 %) had already
lost their vital signs before hospitalization.

group 2 (15.8 %), group 3 (68.4%) DIRERT
H - (p<0.01). LEMBOEGIIE, HEHIE
¥ TOFRAREICHE > —FEOEEITAED e - T, ok,
WREEBIB RIS N1 &A% 1 VL L BET, DEEN
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ODEAMEELEE T ey VL L A BERREY % < 14
FOBDLA, AR E LB LRERE S 7 H (77.8
%) TEHE LD

ok, BEAICERER LEERR, OERBTH-
E1EAEREAERD 1 AOLTSH ), BERIRK O
RSB b & OBAERI e b 5 T, Fh, RBIER
LT e\, SEEH 4 9 LIPS BB IS L6,
578 1 IO 2 TH - 1.

3. RATFOOMRIEREOAEFRR
EMRIESTHIR, FEBKE S RER 2 BT & 704061
ConT, BEAHRRIETRIE LI2TH &, T OMOLE
RCREE LI 13fo 2 BRic 0T, OFREFR Lok
fT-1- (& B). xORRE, BRMEARIFC L RIEH
TH, OB O (33.3%), (LEME L OEENY
Eh - EEARME IR 6 51 (22.2%), BEREK
AOF (33.3%) ThHH, BRIRMETSEIROMEE LR
HOFThEOEERTH T, & OEET BB %L
HWTRIE LICBEENTED Y sk o1, —H, 4R
A B EREARE LB LRERE N ERE R L S
REFCERTH 1o

Table 4 Comparison of cardiac rhythm for sudden death cases according to the state
of vital signs, the presence of witness and the time interval from the onset
until the arrival of emergency team

Vital signs (—) at hospitalization . ;

Cardiac rhythm group 1 : group 2 i group 3 Vl%‘xa(lsgxii?lsiz;t?o)n o
Cardiac standstill 1 (10.0) 3 (15.8) 13 ( 68.4)%* 0( 0.0)
Ventricular fibrillation 3 (30.0) 9 ( 47.4) 4 (21.1) 0( 0.0
Ventricular tachycardia 0 ( 0.0) 0 ( 0.0 0(C 0.0 1 (11.nH)"
Severe bradyarrhythmias 5 ( 50.0) 5 ( 26.3) 2 (10.5)%* 1 (1.1
Others# 1 (10.00V 2 (10.5) 0 C 0.0) 7 (77.8)
Total 10 (100.0) 19 (100.0) | 19 (100.0) 9 (100.0)

** . p<0.01, *:p<0.05 probability for the trend by Cochran—Armitage test.

D1 Resuscitated cases.

% : Normal sinus rhythm, sinus tachycardia, ventricular premature contraction, paroxysmal

atrial tachycardia, and atrial fibrillation.

Group 1 ; there was a witness, and emergency team arrived in 10 minutes or earlier after the
onset, group 2 ; there was a witness, but the emergency team arrived over 10 minutes or in
uncertain time after the onset, and group 3; there was no witness.



332 FREE M

F11%E E5%5 FHRIESA

Table 5 Comparison of cardiac rhythm by symptoms at the onset

Cardiac rhythm Loss of consciousness Other symptoms
Cardiac standstill 9 (33.3) 2 (15.4)
Ventricular fibrillation 6 (22.2) 10 7.7
Ventricular tachycardia 0(C 0.0) 1( 7.7
Severe bradyarrhythmias 9 (33.3) 3 (23.1)
Others# 3 (11.1) 6 ( 46.2)*
Total 27 (100.0) 13 (100.0)
*:p<0.05

# : Normal sinus rhythm, ventricular premature contraction, paroxysmal
atrial tachycardia, and atrial fibrillation.

Table 6

Comparison of the time and places when and where the vital signs were

confirmed lost between the cases of ventricular fibrillation and those of

severe bradyarrhythmia

When the At the time of
p?tient was arrival of m&g\}g:ﬁ ce l'}(l)’lsgi};il total
irst seen emergency team
Ventricular
fibrillation 4 (25.0) 10 (62.5) 2 (12.5) | 0(0.0) | 16 (100.0)
Severe
bradyarrhythmias 0 (0.0 5 (38.5) 7 (53.8) 1 (7.7) 13 (100.0)

Mann-Whitney U-test p<0.01
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