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TREHIEE I & 2RIk % RTETSEMRRE (sick sinus syndrome, SSS) 2 B¢, FEHICHT
5 HEERROBEERIUC OV THRE Lz, 56 AN SSSOBE L 34Da>to—LE LTOEER
Fu7s/a—-n0.2mg/kg L 7 buEr0.04mg/ke 12 & 3 SEWE B BEMEIEN (pharmacologic
autonomic blocking, PAB) %17\, EAFEHA (basic cycle length, BCL) & LEX LD P-PHERO L
TOEERICHT B KIE, PAB#O P-PFE (intrinsic cycle length, ICL) #X%k® 72, F7:, ERS,
Valsalva FRE LU Y 707/ — VEARBRBRET, 25 OFE & BEMERORBEICNT 24
S L RHMRET L, & 51z, BRRER, (U overdrive test 12 & 2 W EBIAEEERSE (sinus node
recovery time, SNRT) IZDWTHEIL, SSSOEFEERHET 2 & & LIEMEERITH, _—A A —
A —HEZAABEIEDEE L FRICOVWTRE LI, 7075 ) u—1i2 k- T P-P R 0%XBEOEE
EimL, 357 tuEricdk ) P-PHES 20%UAEOEEEERL, 2> b u—VEErRURG®R
L7:28%% ABf, 7habt it k3 P-PREN20%BRMOEHEELR L 2882% BREL L. BRI
gpsurs/o—nick ) P-PHEBEN 208U EER L2 6 0% BIEE (2845 124), 20%FKiE% T
Li:b D% BILEE 28816 %) LML, ABTIRERS & Valsalva Iz & 3 BEmERIB0C
HIBRIEBLIVA Y 7uF v/ — V)T 2 RGE, wiIhbay bo— LB LEHBOERE2T L.
AL T Bl B L U BIETIE, WIFNORIGH 2 bo— VBB L TABC SXTEBZET
LTw#, BCLICEH 3HBETEREOER A oW o7h8, ABRICL 5~TBI#, BIETI, ICL &
SNRT BTN b HEECEREZRL, BI#L B HORBHOBES I L VEETH o7, #LTBIEE
BII BEQERERIER I, ABICS 6T X D ED o 7o, BLEDORHE & 0 RS EREE SR DR, W
T2HEBMEROFERGER TH 2, FAHHEENEITT 2 &, REEICNT 2 BEMEZDESHER
BEEOZNEIERLZZ bOEEz N, FHEBICOVWTADZ L, BHAZDBENC—A X~ —
MAAABLETHY, BELTERPEEL DI, A B2 EM—AX—h —DHENL L, @Bk
RWELL, BEMEROBEERAS» 5 A7 SSS OEE, MBEHOBERE B & U SSS BEO TR FH
TH5ECHRREBER TS LBbR.
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ER ORI, TS EEE O #IMAE RS & R FRICEDEZEEI T2 LENTWEYY, Zhicxt
BEERS Lo s c BT 2 WWEERC L D RE LT, WT2EREE (sick sinus syndrome, SSS) 14,
B, MERO L TR LEEL b O3 B MR TAFSEIREEDE T IO <RIk 5 VI MELD o
ROBETH 00D, BRI KHS C O BRSO FRERE 2T 2ERBETHL2 EENTWVEM, 20

Abbreviations : BCL, basic cycle length ; ICL, intrinsic cycle length ; ITHR, intrinsic heart
rate; Max. R-R, maximum R-R interval ; PAB, pharmacologic autonomic blocking ; PM,
pacemaker ; SNRT, sinus node recovery time ; SSS, sick sinus syndrome.
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WHEE, 3) WHEHOEENH D, »oBEREMER
DIEAMBIEE LR ->TWwWAHETH S,

Zh £ T Mandel 5213 SSSBERXO>WCT el
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L, &5 Valsalva FHEB & USHEBIIRIFR S
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WHREBRICRT.BUOMFELIRLIDSTFEIORZ
TRERAZEE INBICABRL, W, Kk eD
AR R B 5 V3B, HIERIRREEE S £ Ol
HEREE L, LENLE 155/ 50 BIT ORMERIR, T
B7ay7bbniEEERRAD o BENAY
L Ui, WRIZB 34 R, X248, £ 15F»
5 83 F, 5816 F (FHy+iEHE(RE) Th -7z, SSS
D WriE Ferrer”, Rubenstein SYDEM¥ER 2T 1
D& LI, SSS564D 3 bEREDLERILHLE=
$ —{LEBRR & T, AERIRO 20 b D 17 4, \HER
RcRET oy 7 2u LRI 25T b0 20 &, 5k
FIRERBEOHB LD 9B/ TH oz, iz, LRED

HOEEE13A, (R, Bo®, 44, F45p
Fe 75, FH56+11F) 2av b T—VEEL |
THRE LA, UTlN2HRER TR R,
ZOREOREEBTITo 1.

2. Fik

1) e 8RR T

BEEEROFBE~OBSEHER % 45 Bty
B B AR ERT (pharmacologic autonomic blocking
PAB) 22y b u—VBEEDTRNIT- 19, ¢
¥, PABHIOEAFAR (basic cycle length, BCL)
PRI, 7077/ o—0.2mg/kg ® 10 /T
BRNES L, 5 10 M5 P-PRIBERIEL %,
7reEr0.04mg/kg % 35 TEAL, BT54%
@ P-P [Hif@# intrinsic cycle length (ICL) & L7z,
P-PRIE, o7/ 0-LABLUT7 bubrigs
B, BEEHBEROTN S 20.LIHOFHE LY
msec TEREL?, Furs ./ 0—1i2k 3 PPHE
DEARIEFESHE TR T, £27 oy
Yizk s P-PHEROENRER, 7077 ) u-LK5
%O P-P RN 2% TRLU M, ICL GOl
BL, chzZ70foIHR L, EEEOIHRR
Jose 5WDBEIC L B &, ENE L L ICERNCET
T5Eeah, 4 OFFE IHR=118.1— (0.57%
FEH)DORTREN, 20 F TD BREERAIT £14%,
60 FTIREI8RTHZDT, ZOEERAUTOHE
PREELL,

SSS 56 & 21 Zic DWW TIE, PAB MfT 32 KM
FiRBL 72480 0 BFICE U PAB %17\, PAB ICi
% P-P IR GO HRMEEMET L 72,

2)4 vV FaFL ) —NiEA, Valsalva FRELU

Table 1. Subjects and electrocardiographic classifi-
cation of the patients with sick sinus syndrome

Sick sinus syndrome

No. of Sinus brady- SA block or Atrial tachy-
cases cardia sinus arrest arrhythmia

17 -
20 + +
19 + + +

Total 56; Age, 58+16 years; Male, 34; Female, 2

Control

Total 13; Age, 56+11 years; Male, 9; Female, 4

SA block, sino-atrial block. + means that the elec-
trocardiograms with sick sinus patients showed the
arrhythmias of the table.

The age data are presented as meanz+SD.
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FHAMEW TN O EYEEREREERL, BEE
ORTEICIE Student t #E, chi-square RE% B\,
pEC.OS UTFOHEEEEEDL D EHE LT,
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7% OFEALERR 20%KMBTHole, ThieLT7
be iy > T P-PHEREEBIEEL, 20% 2 Lo
FEERRLE (K1),

2) SSSTo P-P k&

SSS56 & 28 LTRSS Ju—L kT bt
YiIZk 3 PPHIBOELERRZZNFN 20%KM &,
%L EERL, chidar b o—AEEEEHEOEE
THD, IhEABLLR WXEYD228EF 124
TiR7u 77/ o—ni2 & RN 0% EE R
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ZRL, CheEBIfELL, g7 rT7/ u—n
BIU7but¥ricks PPHEBOELLERZNZ
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21.3%T, WINOETLRAKCEEE R4 E
o, LeLELDEMCOVWTHTLS L, BIE
T3 26%2 5 7%, BILEETIZ 8 %» & 55% %R L7z
Eflmszhzh 1flaenz(&2, LB, Zhiext
LT7 bOE Y X2P-PHIBOFHR 4B LR O
HTOEFER, ABTCRZAZN28.6£6.1%,
30.14+9.9%, Bl B£11.4+6.3%, 11.3+4.3%, BII &
7.7£11.6%,8.1£7.2% £ WTFNOEL LI B W
TEEERAbNLE o0, AR 1H1IZ 20.5%0
5 12%DEAEERR L (K2, TH).
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Fig.1. Effects of propranolol (top) and atropine (bottom) on P-P interval in normal control,

group A, BI and BIL
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Valsalva FH Ik 2 PPHBOZE{IC D0 TR
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7=V 7Y i & B FERO baroreflex slope
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DL ABLOMICREEERa2 oo,
ZHUCHTL T, BI B & U BII #0 baroreflex slope

}_
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Fig.2. Effects of propranolol (top) and atropine (bottom) on P-P interval during waking (4
p.m.) and sleeping (0 a.m.) hours in group A, Bl and BIl. Vertical bars represent meanzxt
SD. NS, statistically not significant. (paired Student’s t test)
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Fig. 3. Effects of isoproterenol on P-P interval in normal control, group A, BI and BIL
Vertical bars represent mean+SD. %%, p<0.01; NS, statistically not significant.

(unpaired Student’s t test)

Valsalva maneuver

Baroreflex slopes

Phenylephrine Amyl nitrite

* * * % * *
* * *
P — NS b *
NS e * NS—1 " NS .
% —I—NS msec/mmHg o msec/mmHg “—NS
° 15 st
(o]
[¢] ¢
100 8 l ]
s o| e
: ol ¢ 1o+ ° 1oy
= ] H 2
A 8 s ot s
U Ll 7y o
=9 ° ” o ” °
= o o o]
- ) r T ° g o
& sor ° 5 ° . 5 o o
a o ° 5 [} el o E o (]
S < st st 8]
» o o
°
. ° ° 4 ° :
° . H °
o H
: H ° °
o . R . " o L A . o . , . o
Control A Bl =11 Control A 8! 8l Control A 8l B1

Fig. 4. Response to Valsalva maneuver and baroreflex slopes in normal control, group A,
BI and BIL. Vertical bars represent mean®=SD. %, p<0.05; %%, p<0.01; NS, statisti-
cally not significant. (unpaired Student’s t test)
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msec/mmHg THY, 3 bo—VEBLUTARD
LTI L T ERECEERZRLL (Wi p<
0.01), L L%A»5, BIE: BURMICEEEEZIA
shkh Tz,

TRSE 7 S V2 X B ETERED baroreflex slope IZ
SnTAHTAHSE (M4, B), 2> bo—LE6.9%
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msec/mmHg, BI##1.9%1.0 msec/mmHg, BII &
1.6+1.1msec/mmHg TH-o72, 2> bo— gL
ABBICREEEZERA AR L5, oY bo— L
BEXUAEE Y Z O baroreflex slope 1& BI #, BII
BOLTHICHNLTHERBIEEER LD (v b
o—L B e BI#, BIIFEp<0.01, AFEE BIE, Bl
#p<0.05), BIBFL BIBEEFICIEEEZ I oo
fz.

3. SSS BBETORKATR

SSS Bl TDERATRIZOW TR S IIRT, 2035 5
EACELTIE, ABESLIE17F, BIEE64+11 oF, BII
6610 F T, FHESIT A B CIE BIES XU BII
B oRTHEEIE 2 7228(p<0.01), BI £, BII
HEICREEERA N, T, EHOBEEIZ DL
Tik, ABTIE 2889 444(14.3%), BIBTIZ 124
184 (67%), BIIBE16 & 104 (63%) &, AR
2 BT, BIEE, BIIEETERBICEEETH - 72 (0
Ty p<0.01), UL»L, BLEE Bl B ClIEEE
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DFEEE, AFFBETTE (25%), BIgE124%5
% (42%), BIIEE16 2 74 (44%) &, BIEE BII
HTHBERNEMER 2R, SHETEEERA
Sz ot & 517, IHR NEHREELT O b 01,
AFE28 B9 104 (36%), BIEE 124 94 (75%),
BIIF# 16 4F 14 £(83%)THD, A B 5xT BI
BB LU BILEOXMADOH T IHR BEE2REL, A
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4 . SSS RO BER EBFEHIRE

B 6«2 SSS 3 D% 4T o BCL, ICL, SNRT
BIU Max.RR #R¥, £F¥BCLIZDWTHB L,
A B¥ 1143+ 218 msec, BI 1077286 msec, BII g
1260+500 msec &, 3 MM CEEZZ Aok ho
7o, ZHEXFL T, ICL & A ¥ 834178 msec, BI
12004300 msec, BII #1227 +526 msec TH D, A F
W H5NTBIEE, BUBEOWTAD ICL 4 BEICA
BERLEZ(WFRS p<0.01), LerLiuss, BIEE
E BB OMIKIZEEASNE -7z, Wiz SNRT
WOWTAHDBE, AB2.14+1.26 %, BIFE3.52+
2.20 %, BII#3.37+1.16% &, BIBf L BUFHO LT
NOSNRT b ABHIC SRTEHEBCERL T s

(#hZFh p<0.05, p<0.01), BIE &BIIEERIZIX
HEZW o, Max, RRICHEL T, AR
2.33+0.98 izl ¢, BI#£4.06+2.28 %, BII B
3.52+1.70 % &, BI#, Bl #OWFhd AL b
FEOERE:RRLL (WFhb p<0.05), Li»L BI
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Fig.5. Clinical profiles in group A, BI and BII. The age data are presented as mean=SD.,

Figures in each column indicate number of cases. Age was analyzed by unpaired Student’s

t test.

Incidence of syncope, tachyarrhythmia and abnormal intrinsic heart rate were

analyzed by the chi-square method. %, p<0.01; NS, statistically not significant.
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Fig. 6. Basic cycle length, intrinsic cycle length, SNRT and Max. R-R interval in group A,
Bl and BII. SNRT, sinus node recovery time; Max. R-R interval, maximum R-R
interval. Max. R-R interval means maximum cardiac pause observed by monitor
electrocardiograms. Vertical bars represent mean+SD. ¥, p<0.05; %%, p<0.01; NS,
statistically not significant. (unpaired Student’s t test)

’T\ A

PM(— +1 PM(+) PM— (V— PM+

L7 ] f 2|
U W D D.P
Fig.7. Prognosis of the group A and B (BI and BII) patients with or without permanent
pacemaker. Figures indicate number of cases. PM(+), with permanent pacing ; PM(—),
without permanent pacing ; PM(—)— PM(+), with permanent pacemaker implantation
during follow up period. I, U, W and D represent respectively clinically improved

unchanged, worsened and died during follow up. D, P means a patient whose prognosis is
unknown.
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Fig.8. Clinical features of the group A and B (BI and BII) patients with or without
permanent pacemaker. PM(+), with permanent pacing ; PM(—), without permanent

pacing.
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Clinical Significance of the Classification of the Sick Sinus Syndrome Based on Autonomic
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Abstract

Sinus node responsiviness to autonomic activity was studied in 56 patients with the sick sinus

syndrome and 13 normal controls, using autonomic blockade (AB) with propranolol 0.2 mg/kg

(P) followed by atropine 0.04mg/kg (A), LV.. Autonomic stimulations with isoproterenol

infusion, baroreflex tests and the performance of the Valsalva maneuver were examined. Electro-

physiological parameters including sinus cycle length (ICL) after AB and sinus node recovery
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time (SNRT) were assessed. Twenty eigth patients out of 56 responded normally to A, P and
autonomic stimulations. These patients were thought to have reduced automaticity of sinys
node with normal autonomic regulation (group A). The other 28 patients did not normally
respond to A and autonomic stimulations (group B). Group B patients were further divided into
two groups; one was ]2 patients in whom lengthening of P-P interval by P was more than 20%
(group BI), the other was 16 patients with lengthening of P-Pinterval by P less than 20% (group
BII). Sinus node function could be abnormal in the group B patients with sympathetic compen-
sation in the BI and autonomic denervation in the BII. Clinical symptoms were severer, and ICL
and SNRT were significantly longer in group B than in group A. As for clinical features during
the follow up study, 22 of group A patients were uneventful without pacemaker implantation,
On the contrary, in 21 of group B pacemaker implantation was needed, resulting in symptomatic
improvement in 13 patients.

These results indicate that heterogenous participations of autonomic nerve system may exist
in the sick sinus syndrome, and that therefore, the classification by autonomic blockade is
valuable in clinical assessment of the sick sinus syndrome.




