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Assessment of Rapid Atrial Pacing in the Diagnosis of
Coronary Artery Disease

Jae Gu Lee M.D,, Dae Seok Sim M.D., Gun Ho Kim M.D,,
Keun Hong Lee M.D., Sung Ho Kim M.D.*, Moon Hong Doh M.D,,
Bong Gwan Seo M.D., Jin Hak Choi M.D.

Department of Internal Medicine, Thoracic Surgery*, College of Medicine
Gyeongsang National University

The sensitivity and specificity of ST segment change on ECG for detection of coronary

artery disease(CAD) by pacing stress test were assessed. Among 28 cases with chest pain

(mean age 52, M/F : 21/7), 10 patients had normal coronary angiographic finding{Group

), and 18 had coronary artery disease(Group II). Pacing stress test showed high specificity
(100%), but low sensitivity(61%) for the diagnosis of CAD. Especially in patients with
1 vessel disease, the sensitivity was only 50%, and positive results were not attained unless

there was at least 90% or more stenosis in any of the major branches (LAD, RCA or

LCX). But in patients with multivessel disease, the sensitivity was much higher(83% ). Lateral

(V4-6) or inferior leads(2, 3, aVF) showed ischemic ST segment depression most commonly.

Therefore one of the inferior lead and VS may be a minimum requirement for monitoring

pacing-induced ST segment changes. Time constant during isovolumic relaxation showed

statistically significant prolongation after pacing only in CAD patient group, suggesting

pacing-induced impairment of early left ventricular relaxation.

KEY WORDS : Pacing stress test * ST segment change - Hemodynamic change.
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B39 1(20% VS.80%), Robson 52 e
Eolx & R uEg ) 32 g 1984d Heller 82
EE UHE94%)9% 501=(83%) S L HF A
AT A AR e ATFEY, wall stress, A4t
59 37kA F837 AAE o3 AHHL &F
il AAx Arbe 7R oA/ ES BT F
ANAN Ao BEE RaEg FAT SN
2§ PaAe Ausg 274 42
2528 F/HAE F UAE WY ol BAAH
F Ae 84 % U} o= £ A intracardiac vo-
lume 72y, myocardial shortening ZH4, ¥4
29 2#3ta 2 wall stress7} 7443817 &6
ol TAZ Y & HAAle ol&FoE ¢
F5-3 At vl SEA X sressE E T
Ak olEF AW & FI AAY] AEH
ZHo A AZte o Heller 59 Bie U3 Er}
U £ Zo] opdrt o4 sttt old Az F&
F5S F422 WA 289y FRE Yo
S g 2 HMx AstE #FEo @
AeA A Iy NUAE Y So|2 g golr i,
ZEAF g984 wsles gEsuz & 94+ E
A8 3t ot

1o &t

7B 19913 19 %2E 19919 8Y 7HA §FE5 &
F42 734dst 3Y W3 E BEste A8y
o]l JAHE BE #2E Yoz g, B4R
FAF, A2 ANF, AZAT o, A5 &4,
71eb AW 7143 wWdol gle B(HHAG A
A8, BgA%A) 5 2 A7l A9tk

) o 3} 289 T 129 FEE L9 Y
o] UAL 169 ot2HAAA o FHAF
FEL Bg&stn ot EL &1 e
FAEL HALE A7) AT 12470 B
48 FasA

2. A7

7H 2 di¥ 59 2 A9 Seldinger techni-
que o] &3t P& Z sheathg T3t %=
A= & 2H(bipolar electrode catheter) & 4o 3o
7 %o HERA AAANIE B HF &

Ae A9 A E Ayt 28 7] (temporary pace-
maker) &} AZ3}H}h £33 pig-tail T 2}(fluid-fil-
led catheter) & E 9 sheath® F& o 44
A2 A AT

W) Adz& A “Electronic for Medicine A}2)
VR-12 Physiologic Monitoring System” & ©o]-§3}<
base-line left ventricular pressureZ 7]1E3Jx,
% 7)Ao ¥2ZH electronic differentiatore]] 2] 3
left ventricular pressure®] 1x} v]# %] 2] peak dp
/dtE T3t 71EET. B¢ BE 12§ % AA
=g 7S

o) ojH] 2&AY

7) 5mAS MFE 7|8 AuteEt 203 =
w2 A 28 AR 52 A0 2 2034 &8
age-predicted maximal heart rate®] 85% 7}A] %
&o] 7He A #lsdt.

L) BAAE FejFo] EANAE otERH
I~2mgg Fo FAF AAxge APt

2 AA=E

7)) 718 ARt Rt 203 w2 A A Zste of
28 7tHdo 2 2034 g
CEESE Y7 BE2AY BE 28 AR
£ Ao} ST £A3E 913l J-pointd] 0.08%
o] & 4] Imm ] 2] ST ¥4 9] horizontal or dow-
nward depression©] &<l =W Z-&-& Yo} 9o}
pacing blipe] ST Ao &A= = =
24%9 JAUE We dAse B

L) AF A F50] frdEe Ao AAxE
7289k

o) ASA A2 FA e B % age-
predicted maximal heart rate®} 85%7}%] =& &
83 vl 28F W 2~3% A RE AAE, left
ventricular pressure, dp/dtE A3 G0

uh) Aizgol EdF AF A4H4xds, o
TH 29EE A3t 29 o] o] #ER o3
S ENHo g AFAE #5339 50%013 &
Hol Fobd A& e HHo 2 UNHF3A
o}.

H}l) AlZF A4 (Time constant)E Weiss me-
thodQl computed-TE &%k

3. BAEH
D g F 28 BAEY 29€d 93
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A4A9Q F(Group 1), BAAFHAAS] e ¥
(Group INo.2 FE3IYT 2 & W =& A-
F o] ¥tz WEL SPSS programg o] &3 wil-
coxon signed-rank test2 A& P31, & T
EA A g+ Student’s t-testE o] &3t}

Z of

1) % 8= 28902 da 219(75%) S
78(25% )11, §Are] FF vhol& 52.64 Aot
(89 32~734).

2) AATo] 10802 357%5 AANAL
(Group I) #435 AZFFo] 18HOZ 64.3% K
tH(Group II). Group 115 3 7] EAHA S HQI
AxpFo] 12802 7MY Bk (Table 1), 5 7
TE A 7l 3 ABG 7R Fo] 69 (Table 2)
o2 vt
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3 59 Fage gl
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FE 2YEolM FFAHY £2HE B 109
o RN AAE Wsl7 BF 402 YE
Wy g A g AR} 129004 6ol &4, 6
ol Ao 7 Y I E 50% S Bt dA
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Table 1. Patients with 1 vessel disease(n=12)

274E& EQ digse #xoA 90% ol F

72 HHg Hel W S§A4AEE B #x
AR X 80% o]te] Fopxl o] AUt

Azl Wste AR (2, 8, avF) & FHFH
fFEdA 7HF Z #F=EAG F A =22 A A
3 28 63 A 58] FHoE YEh A
HHo2 7 L NUHRE(83%)E RAL, A
3 fx, F2 FEAZAOAM HAAx9 HEl
Z BESHAYG 2EFHoE AFHS JdE7]
A% A 28 BIHANY WUREE 61%, &
OEE 100% 2AH ol gL i 9w}
R Fe AFE HAFArH(Table 3).

5) ZEHANF 98 Ao £44, #2793
(Group 1: 29, Group I1 . 593) 9l A] dp/dt, left ve-
ntricular pressure 59| 7]Eo] BRI Y
A BAMOA AU BAFFH 2HFEAA
AL2AE B §42(Group DA EH8HH
H3l= Table 49} 2t} &, 28 F peak positive
¢} negative dp/de= 2Ju| A F7Hetg 2 (p<o.
05), N EFE 2&F ZAade S 2oy
FAA fFY4L AJd BFFH 2dEAA
W el ld 47 (Group 1) ¥ H8HA W3le
Table 59} &7 & B YY) peak positive L negative
dp/dt& Group I3} H] 23} A] A A2 {9 3HA
F7H R a2 (p<0.05), Al F = Group 13}

Pacing stress test

Patient No. Age/Sex CAG
Result (+)Leads

1. 63/M - — 2nd DG(85%)
2. 53/M - - LAD(60%)
3. AWM - - LAD(80%)
4. 39/M - - LAD(60%)
5. 52/M - - LAD(80%)
6. 72/M - LAD(80%)
7. 68/M + 2,3,aVF,V4-6 RCA(95%)
8. 60/F + V3-6 LCX(95%)
9. 73/M + 2,3,aVF RCA(100%)

10. 42/F + 2,3,aVF,V3-5 LCX(50%)

11. 68/F + 1,avVL,v2-5 RCA(99%)

12. 54/M + 2,3,avVF LAD(99%)

*Abbreviations are ; CAG= coronary angiography, 2nd DG=second diagonal branch artery, LAD=left
anterior descending artery, RCA=right coronary artery, LCX=left circumflex artery
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Table 2. Patients with 2 or 3 vessel disease(n=6)

Pacing stress test

Patient No. Age/Sex CAG
Result (+)Leads

60/M - - IDG( 50%),10M(80%)

32/M + V5—6 LAD( 75%),LCX(50%)

58/M + 1,v3—-6 RCA(100%),LAD(90%)
LCX( 60%)

4. 52/M + V3—6 RCA( 99%),LCX(80%)
LAD( 50%)

5. 54/M + V5—6 LAD( 95%),RCA(90%)
LCX( 80%)

6. 63/M + 2,3,avVF RCA(100% ),LCX(70%)
LAD( 50%)

*Abbreviations are ; 1 DG=first diagonal branch, 1 OM = first obtuse marginal branch, LAD =left anterior
descending artery, LCX=left circumflex artery, RCA=right coronary artery, CAG= coronary angiogra-

phy

Table 3. Sensitivity and specificity of ST segment
change on ECG for detection of coronary
artery disease

Table 5. Hemodynamic finding before and imme-
diately after pacing in group II(patients
with coronary artery lesions)

Pacing (=) (+) Total Pre-pacing Post-pacing
CAG Peak(+) dP/dt 1117+ 196 1438+ 334~
(=) 10 0 10 (mmHg/sec)
) 7 1 13 Peak(—) dP/dt 11811161 1351+ 282*
Total 17 11 28 (mmHg/sec)
Sensitivity=61%, Specificity =100 % Time constant  21.71% 8.0 80.16+ 11**
] ) ‘ (msec)
Table 4. Hemodynamic finding before and imme- * p<0.05.** : p<0.01 Compared with Pre-pacing

diately after pacing in group I (no coro-
nary artery disease)

Pre-pacing Post-pacing
Peak(+) dP/dt 1093+ 132 1468+ 396*
(mmHg/sec)
Peak(—) dP/dt 1126+ 153 1349+ 203*
(mmHg/sec)
Time constant 30.7£ 9.7 26.3+ 9.7

(msec)

* . p<0.05 Compared with Pre-pacing (Wilcoxon sig-
ned rank test)

Aars A oride 71 2P th(p<0.01).
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witz 520 A2 FTEHAPRY 37}, 2§
EHo] ST 2 AWl St ST EH3ES 2
Py

¢ 4 0] AAE Wste) B4 oldon 3
3l th. William Grossman®& A AT wsle] &
Mol @& AAH Z1Eoz “AA, P A
o A A8 HFE 12 5 AHAEE o] &3}
Holx Imm ©]4<] horizontal or downsloping
ST 838730l #&sojolstn 4, A4dzge
maximal age-predicted heart rate] 85% oA &
WAY JGA 71x7F Qe AAEe) W 2 F
Tol A&w FA%G MA, PR HHo] A3t
Zolx dedodle 283%F AL 5 bea7}A ST
Aol Qlojor AXE Wslel FAdoe Pk
ot T FANAG B A7y A7, de
Adx(62%) % ¥& 5o]%(100%) & JeRAA L,
AT 3 N dRAFE 1A Bxlo) u 3
FAEE AN B AN gL ULEES
B 2 A3 2@ 2Aurd o Heller 9 Gross-
man?| WP} ¥ 587 W] QREel Fo
= e Aojztr] Bobe A a7 FHYa,
BAEY 2499 AAE BN SU4F B4
g ezFol ddes AyztE) £ L5}
AL A ST ¥4 Wsgre n8A #4435y 2
ol Ao Mo WAL (55~70%) ¥ Eolx
(85~95%)Ye & A7 ZAFe 58 ol
A3, Wackers S26) 9] ¥FAF A £ 9] 9] A (thallium
201) & o] &3 AFEH Ao A9 wIzt
T(89%), B5ol=(95%)8 B AT A} HluA
E dFoA ve UAEE HYAT ) £
A JE B8 B2 v a Ao vk3 A9E
Bch mebx #GEd AE oA 4
Z&o T AAx HIle d4d FEE7H ¢
20 FZEY FFold BT o B A
77 8% Aoz AyztETh

Atz o g FHA4H4Y o7 VTS ¢ F Uv
¥9std A EXEZE maximum negative dp/dt, A
¢4 (time constant) o] & JYeH1727),
197613 Weiss 5292 left ventricular pressure:
maximum negative dp/dto}A] RE] £ 2 Huto)
dele= 7|17 7kA 9 isovolumic relaxation A} 7]
T AFLFE gz Fasdn 7R plo)
=poe—tTE HA & & lom, o] WA 2o

3% BF Adu A2 @4std In p=—-1/TX
t+ln pog F& F U3 974 In pe 7]&7]
—UTE 7HAE 9] AYS & F Ak H71A
T7F AZY ol tt. Aol A Auzge 3¢
AlZE %4, maximum negative dp/dte) ¥3le ¢l
ou w4 9 AFFAME A B9 FUL
maximum negative dp/dt 74 Fo] #adEdn
4728 H 3 AT E o A peak negative dp/deE
g, AnEF, Aued 59 JAAE 9
Fg wol AR AHRE el £ata, Azt
44~& peak left ventricular pressureo]] B]9] &3
oln Atz ol HAo JFL W] R F
A olg7] 7IsE & & e WUHd AE=
geixd Ao B 47 AgoME ZAETH
HEY AT vuwA, BT AFTFAA
A 28 F o ARSI ARA FUkske A
< dEEA = o] pacingo 2 FH4 49 o] g7
715l Fol & ;T 2& AJAF3T} &4 A9 peak
negative dp/dte] #3o M= FATI BAAEY
AT A A% 2&F 25 F71 e o
219 AutEe, At e, 89t 59 Wl 9
FE wol &7 ozt AEt BF 2 AP
%% micromanometer tipped catheterE A&
&x] Z3&a fluid filled catheterE o] £8P =)
o]zl 0. & <13} overshoot =+ undershootd]] o
pressure tracing®] A Lol 97t EA7 9
o g A7 #AH-l ALEHY, B dFA
T3+ 3712 8 8A W4 E overshoot 3-& unde-
rshooto]] 2 J3-g ¥ gy YA &A=
Rolez B A Ajole 9o gL Re=
Atg )

F< =

TS F42 Y 2899 FAE oz
A 2o T BFEAAS] Ao A 4
Az Wste) 23 2 984 wste o3 #oh

1) %284 ] gl A BN 29& 27 10
ol BelA 18] Hde A

2) $AY 28l W& AT W= v$
ES 50]=(100%)9} F e UAE(61%)E
vetdc 53 & s d# A s1A 1299
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A oM 50% 9 MAEE BYN FEH Hol
90% o]’d H&o] yetd i 7tA = AAE vt
HF=A) gk A F N we Al ) ¥
A#E 713 A e vnF & 9UHE(83
%)8 EAL, HYRFE(2, 3, avF), FFHAE
A ST £H 3ol 714 2 #FHJUY. ole
A 2SN AAE | E AFT B {4
FHFEFY sty AFHFFEF 3l Vo7t
49 Aoz Hzdr

8) A g ¥ A WA
Aol vl BFE Aol oA F7}
A (p<0.01). ol AW Z&o g3 x7)
HAH9 o] Felrt 2T A& AAIEIH
ojgt7] 71w WS AHEAN KLt E2A
o] ol d 7} At Et}. &R T peak negative dp/dte
AT B AFLAAN 25 F7Hstd
ol &ate] ek, Aute, AurE % Fof wsle)
FEFE 4A 2] "ozt AAdEh

oj3e Az 4L & HIHHAM g
AAE ST BEWStE #4359 Ao zdo)
e F8&3 ARtk

tlo
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