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Summary

Sinus node function was evaluated according to spontaneous premature atrial contractions (APC).
In 33 patients, who showed evidence of more than 10 APCs in 24-hour Holter ECG, sinoatrial con-
duction times (SACT) were measured by the Strauss’ method. Time difference between the interval
preceding PP, the APC and return cycle following APC was expressed as RC-SC. Patients were
categorized in three groups; CSRT <500 and 2SACT < 180 msec (A), 500<CSRT < 1000 and/or 180<
2SACT <250 msec (B), and CSRT 21000 and/or 2SACT =250 msec (C).

There was significant correlation between the mean RC-SC and 2SACT (r=0.69). Mean RC-SC
was greater than 2SACT in all seven patients whose CSRTSs exceeded 2000 msec. The mean RC-SC
was 0.15+0.03 in group A, 0.20+0.02 in group B and 0.25+0.06 (sec; mean+SD) in group C. The
max RC-SC was 0.20+0.03 in group A, 0.28+0.03 in group B and 0.36+0.07 sec in group C. The
mean RC-SC and max RC-SC differed significantly among the three groups (p<0.05). The standard
deviation in distribution of the RC-SC was 0.033+0.008 in group A, 0.044+0.007 in group B and
0.052+0.017 sec in group C. RC-SCs equal to or longer than 0.24 sec were observed in 1%, in group
A, 269, in group B and 589%, in group C, and that equal to or longer than 0.30 sec was found in 0,
3 and 289, in groups A, B and C, respectively.

The RC-SC reflects not only SACT but sinus node automaticity, and provides more simple detec-
tion of sinus dysfunction. Sinus dysfunction may exist when the RC-SC is greater than 0.30 sec.
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Fig. 1. Examples of atrial premature contractions.

Patient 6 has normal sinus function and patient 26 is diagnosed as sick sinus syndrome by electrophy-
siological study. RC-SC (@-®) is 0.14 sec in the former and 0.34 sec in the latter.

@ pre-preceding PP interval; @ preceding PP interval; ® coupling interval; @ return cycle.
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Fig. 2. Distribution of RC-SC in the healthy
young subjects,

RC-SC belongs to the range of 0.07~0.21 sec (p<
0.05).
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Table 1. Clinical data and RC-SC in 33 patients

) . Sinus EPS (msec) RC-SC (sec)
Symptom Diagnosis function

SACTx2 CSRT N Mean SD  Max
Group A 1 M None 2 AVB Normal 130 340 6 0.14 0.037 0.18
2 F Palpitation PSVT Normal 80 220 7 0.15 0.040 0.22
3 M Palpitation WPW Normal 140 220 5 0.12 0.038 0.18
4 F Palpitation PVT Normal 140 190 7 0.18 0.017 0.20
5 F Palpitation PVT Normal 120 220 12 0.17 0.026 0.22
6 F Palpitation PVT Normal 130 280 S5 0.12 0.030 0.16
7 F Palpitation PVT Normal 150 230 5 0.8 0.026 0.22
8 F Syncope 1 AVB Normal 170 350 21 0.16 0.040 0.22
9 M Chest discomfort PAF Normal 120 300 43 0.26 0.045 0.34
Group B 10 M Palpitation PAF Normal 120 570 52 0.18 0.034 0.26
11 F None BND, PVT SB 200 580 8 0.22 0.042 0.30
12 M Chest discomfort SSS SAB 220 440 6 0.22 0.050 0.28
13 M Palpitation PAF Normal 150 510 47 0.22 0.050 0.30
14 M Palpitation PAF Normal 200 280 33 0.20 0.034 0.26
15 M Chest oppression PAF Normal 220 560 13 0.19 0.044 0.24
16 F Chest oppression SSS SB 220 500 22 0.20 0.055 0.34
17 M Syncope PVC Normal 180 320 53 0.19 0.040 0.28
18 M Chest discomfort PAF Normal 180 400 9 0.18 0.047 0.28
Group C 19 M Palpitation PAF Normal 250 560 49 0.24 0.060 0.38
20 M Palpitation PSVT Normal 250 460 8 0.24 0.041 0.30
21 F Syncope SSS SA 100 2920 55 0.16 0.053 0.28
22 F Dizziness SSS SB, SA 230 2160 56 0.24 0.075 0.36
23 F Syncope SSS SB, SA, SAB 200 6140 68 0.28 0.068 0.44
24 F  Dizziness SSS SA 150 3640 66 0.20 0.029 0.26
25 M Chest oppression SSS SB 250 4300 13 0.30 0.036 0.34
26 M Dizziness PAF Normal 250 3000 20 0.36 0.042 0.46
27 M Dyspnea 2 AVB Normal 250 560 40 0.18 0.050 0.32
28 M Dizziness WPW Normal 300 320 42 0.23 0.049 0.36
29 M Syncope SSS, PVT SB 300 460 63 0.23 0.080 0.40
30 M Chest discomfort PVST Normal 260 420 12 0.21 0.038 0.30
31 M Syncope SSS SA 290 320 66 0.29 0.047 0.40
32 F Dizziness SSS SB, SAB 320 2840 9 0.36 0.080 0.52
33 M Chest oppression PAF Normal 300 420 29 0.27 0.035 0.32

AVB=atrio-ventricular block; PSVF =paroxysmal supraventricular tachycardia; PVT =paroxysmal ventricular
tachycardia; PAF =paroxysmal atrial fibrillation; BND =binodal disease; SSS =sick sinus syndrome; PVC=pre-
mature ventricular contraction; SB=sinus bradycardia; SAB=sino-atrial block; SA=sinus arrest; EPS=electro-
physiological study.
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BEILL, 0B 4.0sec DREIEAHIE L 7241
Tha. ZOFTE, KSRLEZESIZ, mean
RC-SC 2% 2SACT X v 140msec ELTW

CSRT

msec ®Pat.9

4000

2000

DFEHBSMZHED return cycle s b /- T

400

3
o
[
3
- 300
9}
1
w
o
=]
a 200
e
y=0.61x+93
100 r - r=0.69
et p«0.01
n ;1"v i . ]
0 100 200 300 400
2SACT (msec)

Fig. 3. Significant correlation between 2SACT
and mean RC-SC.
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Fig. 5 ic A, B, C 0&RHAlic#7 2SACT,
CSRT #5RrL7. 2SACT i A @< 133426,
B # 188435, C BTt 247459 (mean+SD)
msec & KHHICHEZE (p<0.01) 238w, CSRT

* . . . @

50 100 150
mean RC-SC minus 2SACT

Fig. 4. Correlation between CSRT and mean RC-SC minus 2SACT.
In every case whose CSRT exceeds 2000 msec, mean RC-SC is longer than 2SACT. In patient
9 (double circle), sinus arrest of 4.0 sec was observed after the injection of diltiazem.
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Fig. 5. Comparion of 2SACT and CSRT among three groups.
mean Jax SD pz0.01
Re-sc (—P40:01  pg0.05 RC-SC p£0.01 _ pg0.01 sec r .
(sec) (sec) . 0.10
05 05 p£0.01 NS
T 1 ]
0.08 -
04 04 - .
e . N
- 0.0 .
03 . 0.3 - - . .
. : : : . ;
- . . ® . { °
- : - E] - : :
“ H I : 0 . { : [ i :
] -{ 0.2080.02 2 0%0-06 0.36+0.07 00 0.0520.017
. .2010. . 0.2840.03 : .
0.15£0.03 ’ 0.2040.03 * 0.044+0.007
0.033£0.008
{ meantsp
0 0 0
A B c A B c A B c

Fig. 6. Comparisons of mean RC-SC, max RC-SC and standard deviation (SD) of RC-SC
among three groups.
Data of patient 9 (double circle) are excluded from statistical analysis.
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Fig. 7. Distributions of RC-SC in three groups.

0.40 sec

RC-S3 0.24 sec is observed in 1% in group A, 26% in group B and 58% in group C. RC-SC

greater than 0.30 sec is observed in 0, 3 and 28% in

A # 0.033+0.008, B # 0.044+0.007, C 2%
0.052+0.017sec &, B,C ¢ A I v KkTh
-7z (p<0.01).

FEFIZBWTHRE LT _TH RC-SC »
¥#% 100 & L, RC-SC n&EoNHE % Tk
», Thi&HHlickuggL 7= (Fig. 7). A g#cix
RC-SC 78 0.22sec L FThH-o7zdb DA 9% %
59, Y 1% ond 024sec Tho/z. B g
Tix 0.22 sec LATF 48 74%, 0.24~0.28 sec »% 23%,
%Y 3% » 030sec PLEThotz. —F, C &
Tix 0.22sec LTS 42%, 0.24~0.28 sec 30%,
0.30sec LLED L DA 28% % HEwi-.

R 9 3R D AFTRER L. ZoflizER
AFEMRE FISIRERENSIER T b - 7243, mean
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LRICERLTRY, MEBICA—&%E » 1
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TAEIE S B Ui 2 &3 O IR REREE 255
THIRTH Y, RC-SC M RiERE S
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TeD RSN RS 2 reset LiclEX D
NiebDTHY, 0 return cycle i ZiFER+a
LBESNS. Z0 a 2 RC-SC L#RULLE
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TS ERAEE DEM AR £ T OEEER ; LENEG
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Bonke & 131913 & 4 ¥ % F v e EBR T O EMES
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LT ERY. REHID R LE VI LEE
HIMAE D focus TH BHE, LENCERREI
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SACT #o5wtic CSRT o FEEEIRE
Fu3 2 ¥ ST RAY, ER L BEOERR
PRETLILRRELEIORS. 2 THRA
R EBEERR (A), MBERE EDL
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b, BatT 030sec LA EZRTZ L 3FEFICEN
Thot. znz kv RC-SC 23 0.24sec LA
EohhFIRATRLEE Y, 030sec PLEAR IR
TeLHcEs LiFRahk.
DEMESGET LE LEHBRT 2 RERTDH
D, EELRBELMERTEXLIEXOND Z &
BEW. #E, ZOREREENLEERERSL
TRWARD» - R, ABES M5 o OFEREE
BRELDLLTHBHEITRETH D L Ebh
7.

=

DEE#MGEE» return cycle 7 5%1T PP
RIREZ2E L3l vwicf (RC-SC) # v TifiEx
SR L 7z

1. Mean RC-SC ¢ 2SACT oficizaE
2AHE (r=0.69) »FEw L hi.

2. CSRT #% 2000msec LLEo 7 5 &<
mean RC-SC 25 2SACT kv kThot.

3. RC-SC »% 024sec L EHGITAALE
v, 030sec bt ERRATELBHLEL.

PbkXxv, RC-SC RiREEED H# bFRE
BIRE L RIT % L E XL b h, RBEREE OB
LLTERHTH .

E 2

3 #

BARFAE LoD EHESMGHE 2 F W CiRgE L
Y 5 = & xR4T w5 24 BERT Holter .
BRI THISMAEZ 10 ELLEFR, Strauss ki
X 5iAEEERE (SACT) PRIERETH -2
334 OO EMHASMNGE © return cycle A5 4E4T
PP BfEx# L3 2fE% RC-SC r &R L,
SACT, &EREERR (CSRT) & RC-8C &
DERICOWTHRE L. Sbicktsse 38; A
# CSRT<500 s> 2SACT<180 msec, B &
500=CSRT<1000 % L < % 180<2SACT <250
msec, C g CSRT=1000 ¢ L<ix 2SACT=
250 msec; /AL, KEHT RC-SC % ik
L.

DEMWISHHED return cycle 7» b 7 IFERHRE

Mean RC-SC r 2SACT oficixEERHH
BMEE» bz (7=0.69). CSRT 2% 2000 msec
LLETH -7z CEEF o 7 54 <, mean RC-SC
7 25ACT XY KThot.

Mean RC-SC 1 A, B, C #c% 0.15+0.03,
0.20+0.02, 0.25+0.06 (mean+SD) sec, max RC-
SC 1% 0.20+0.03, 0.28+0.03, 0.36+0.07sec T
by, MELLCERBTHEEE EOLLL (P
<0.05). RC-SC 47 %Rz A #0.033+
0.008, B g 0.044+0.007, C #f 0.052+0.017 sec
ThY, B,CHTABIVKTDH >k (p<0.01).

RC-SC o43#i % 100 4= TR &, 0.24seckL
EChorboi A, B, C BTEL 1, 26, 58%
<bH Y, 030sec Phlix 0, 3, 28% TH -7z

RC-SC RiAEMED » 7% & +iFHBhEE b Kkt
L, ML HECmsHFEEEx bR, 20
fEA 024sec LhEs 5 FRALEEY, 0.30sec
UETRAREL2ZH L x 7.

X #k
1) Mandel WJ, Hayakawa H, Danzig R, Marcus MS:
Evaluation of sino-atrial node function in man
by overdrive suppression. Circulation 44: 59-66,
1971
2) Narula OS, Samet P, Javier RP: Significance of
the sinus-node recovery time. Circulation 45:
140-158, 1972
3) Jordan JL, Yamaguchi I, Mandel WJ: The sick
sinus syndrome: Pathophysiology, significance and
treatment. Cardiol Digest 123: 11, 1977
Strauss HC, Saroff AL, Bigger JT Jr, Giardina
EV: Premature atrial stimulation as a key to the
understanding of sinoatrial conduction in man.
Circulation 47: 86-93, 1973
Narula OS, Shantha N, Vasquez M, Towne WD,
Linhart JW: A new method for measurement of
sinoatrial conduction time. Circulation 58: 706-
714, 1978
Reiffel JA, Gang E, Gliklich J, Weiss MB, Davis
JC, Patton JN, Bigger JT: The human sinus node
electrogram: A transvenous catheter technique
and a comparison of directly measured and in-
directly estimated sinoatrial conduction time in
adults. Circulation 62: 1324-1334, 1980
7) Gomes JAC, Kang PS, EL-Sherif N: The sinus

4

~

5

~

6

~



_'cti‘ﬂfl, E*y 7, 1ED

8)

9

10

11

12

=

~

~

node electrogram in patients with and without sick
sinus syndrome: Techniques and correlation be-
tween directly measured and indirectly estimated
sinoatrial conduction time. Circulation 66: 864-
873, 1982

Strauss HC, Bigger JT, Saroff AL, Giardina
EGYV: Electrophysiologic evaluation of sinus node
function in patients with sinus node dysfunction.
Circulation 53: 763-776, 1976

Dhingra RC, Leon FA, Wyndham C, Deedwania
PC, Wu D, Denes P, Rosen KM: Clinical signifi-
cance of prolonged sinoatrial conduction time.
Circulation 55: 8-15, 1977

Breithardt G, Seipel L, Loogen F: Sinus node
recovery time and calculated sinoatrial conduction
time in normal subjects and patients with sinus
node dysfunction. Circulation 56: 43-50, 1977
Brodsky M, Wu D, Denes P: Arrhythmias docu-
mented by 24 hour continuous electrocardiogra-
phic monitoring in 50 male medical students
without apparent heart disease. Am J Cardiol 39:
390-395, 1977

Sobotka PA, Mayer JH, Bauernfeind RA Kanakis
C Jr, Rosen KM: Arrhythmias documented by
24-hour continuous ambulatory electrocardio-

graphic monitoring in young women without ap-

parent heart disease. Am Heart J 101: 753-758,

1981

Bonke FIM, Bouman LN, van Rijn HE: Change

of cardiac rhythm in rabbit after an atrial prema-

ture beat. Circ Res 24: 533-544, 1969

Bonke FIM, Bouman LN, Schopman FJT: Effect

of an early atrial premature beat on activity of the

sinoatrial node and atrial rhythm in the rabbit.

Circ Res 29: 704-715, 1971

Klein HO, Singer DH, Hoffman BF: Effects of

atrial premature systoles on sinus rhythm in the

rabbit. Circ Res 32: 480-490, 1973

16) Breithardt G, Seipel L: The effect of premature
atrial depolarization on sinus node automaticity
in man. Circulation 53: 920-925, 1976

17) Steinbeck G, Luderritz B: Comparative study of
sinoatrial conduction time and sinus node recovery
time. Br Heart J 37: 956-962, 1975

18) Massini G, Dianda R, Graziina A: Analysis of
sino-atrial conduction in man using premature
atrial stimulation. Cardiovasc Res 9: 498-508, 1975

19) Engel TR, Bond RC, Schaal SF: First degree
sinoatrial heart block: Sinoatrial block in the sick
sinus syndrome. Am Heart J 91: 303-310, 1976

13)

14)

15)

— 286 —



