o
e

7174149 A1z 49

EEE M OEEA T HE
F2W CEEA € HBELE EHEWMOEES HBSF
FEKEY BRAR NS
X B OB -#% B =%

=Abpstract=
Study on the Electrocardiographic Exercise Test

2. Comparative Analysis of Electrocardiographic Exercise Test in Normal and Diseases

Hee Sung Song, M.D. and Soon Kyu Suh, M.D.

Department of Internal Medicine, College of Medicine, Woo Sok University

Authers analysed the electrocardiographic exercise test of 195 cases of normal and 150 cases of
~arious diseases according to the Minnesota Code, Master’s criteria and Lepeschkin’s criteria and
following results were obtained.

1. In normal cases, Lepeschkin’s method of analysis of single Master’s exercise test revealed less
frequent false positive case (7.7%) than those of Master’s (12.1%) and Minnesota Code.’ (12. 6%)

2. ST-segment changes by the Minnesota Code in the postexercise electrocardiogram were
obtained 12. 6% of nomal cases, 63.9% of the cases of anginal symptoms, 31.5% of hypertension
and 15.4% of diabetes mellitus.

3. Positive excercise test by the Master’s criteria in the postexercise electrocardiogram were
obtained 12. 1% of normal cases, 63.9% of the cases of anginal symptoms, 31. 5% of hypertension
and 15. 4% of diabetes mellitus.

4. Positive exercise test by the Lepeschkin’s criteria in the postexercise electrocardiogram were
obtained 7.7% of normal cases, 50% of the cases of anginal symptoms, 18.4% of hypertension
and 15, 4% of diabetes mellitus,
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TEstA 24€ WEste LEEE WEss mEgs)t
vh. 22} 22 Lepeschkin 4192 o2 3t Stk FlE
ErEstyl B4 STHI TR BNk (absolute
ROz EE HH7ikd OX/QT Hzse)
50% L‘J\J:El HE BEoR plEstddeh

EHEL EFA, HOESER d€ 6, BhkE
FEIRAE, OHBUHEAEA A Master o] EHEHRBR S K
173t Minnesota Code 3, 43¥Fell A1 2] ST #19] (LA

duration)-2-

R, Master ®] $UBf3L#E, Lepeschkin o] #gitigo 2
EEEHOEEE st §EstE ubol el

I. Rk ® A&

BRE KRKRER BRIRE MERREAA
2] single exercise test & JE{78 305 fﬂ(IEn%)\ 182 {7l
BUIEREINER 36 0, WHiis 54 ¢7l, BEFRRIE 13 4, O
BRI EE 20 F) <) single test & LQ“‘O] fFlrpel] 4 dou-
ble exercise test & FE{78F 41 GICEHE A 14,
SEEHEIRTE 841, wimEE 10 B,
i 29D et

T#TF -2 Minnesota Code ] EIFETLERES] &
¥k, Master 2] 4p¥rEkel ST #i°] 0.5mm L T
¥t 138, Lepeschkin @] J5ikql 0-J g 0.5 mm LJ _E,
QX/QT 7t 50% LiEkQ =2 shgch

Master

BRIR 7, DRI

Code for Postexercise Records of Minnesota Code.

Col. Punch

X Ezercise test

Category

No exercise test made
2 Exercise test stopped
Exercise test completed
XI S-T items postexercise
1 Change from no coded S-T item at rest
to S-T item type IV, 1 postexercise

[

Change from no coded S-T item at rest

to S-T item type IV, 2 postexercise

3 Change from 7o coded S-T item at rest
to S-T item type IV, 3 postexercise

4 Change from one coded S-T item at rest
to a lower numerical S-T item post-

3 to type IV, 1, etc.)

5 Change from one coded S-T item at

exercise IV,

rest to a higher numerical item post-
exercise (IV, 1 to type IV, 3, etc.)
6 No change from resting coded S-T item

XIr

X111

X1v

[3v)
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Change from any coded S-T item at
rest to no reportable S-T item postexe-
rcise

Questionable S-T depression postexercise
due to technical considerations

T items postexercise

Change from 7o coded T item at rest
to T item type V, 1 postexercise
Change from no coded T item at rest
to T item type V, 2 postexercise
Change from no coded T item at rest
to T item type V, 3 postexercise
Change from one coded T item at rest
to a lower numerical T item postexer-
cise (V, 3 to type V, 2, etc.)

Change from one coded T item at rest
to a higher numerical T item post-
exercise (V, 2 to type V, 3, etc.)

No change from resting coded T item
Change from eny coded T item at rest
to no reportable T item postexercise
Questionable T item postexercise due to
technical considerations

A-V conduction, postexercise

Change from 7o coded A-V conduction
item at rest to complete A-V block post-
ercise

Change from 7no coded A-V conduction
item at rest to partial A-V block post-
exercise

Change from 7zo coded A-V coduction
item at rest to P-R interval more than
0. 21sec. postexercise

Change from 7o coded A-V codeduction
item at rest to accelerated conduction
Change from one coded A-V conduction
item at rest (VI, 1—4) to another A-V
conduction item postexercise

No change from resting coded A-V con-
duction item

Change from any A-V conduction itemr
at rest to no A-V conduction item pos-
texercise

Ventricular conduction, postexercise



—H.S. Song, et al.: Study on the Electrocardiographic Exercise Test— 51
1 Change from 7zo coded ventricular con- mia
duction item at rest to left bundle 4  Change from any arrhythmia at rest to
branch block (LBBB) no arrhythmia postexercise
2 Change from 7no coded ventricular con- XvrI Miscellaneous, postexercise
duction item at rest to complete right 1 Change postexercise to any item not
bundle branch block (RBBB) mentioned above
3 Change from no coded ventricular con- 0. g &
duction item at rest to incomplete right
bundle branch block A. Single Master’s exercise test.
4 Change from no coded ventricular con- 1. Minnesota Codedl]l (k% EBHEWOTBEDOH
duction item at rest to intraventricular (Minnesota Code XI~XVI)
block EFHAN @ KZEEBEWS single Master's exercise
5 Change from one coded ventricular con- test %] LEE ST giELpi RS 81,2 4] v
duction item at rest (VII, 1—4) to an- vlo} zro] T gtk v}& ##L wrl ST &9 &bst
other ventricular conduction item post- 7t wiskerw k| A% ST #io] 0. 5mm~1mm L)
exercise L TR B Kifaelgivh. ST figb: F# A
6 No change from resting coded ventri- Al BT 11.3%el HaA &FQ 17.1%84 ST
cular conduction item giel #EE v LTl o] wos s ST &)
7 Change from any ventricular conduction <] geine] E %2RE oot 40U EA 0%
item at rest (VII, 1—4) to no ventricular LIFell A wel ST gisfbe] HE7T =0 \mne 29
conduction item postexercise ol SEBEHLOERY ST gk TEH A 12 6%
Xv Arrhythmias, postexercise A Bikedd KA ﬁélbﬁiﬁﬁﬁﬁ*} 63.9%, SImEE
(exclude VIII, 7-8, sinus tachycardia 2] 31.5%, PERKRS 15.4%24 & BEHzEs xdg
and bradycardia) o DR AR 10%24 FEE A A Blx
1 Change from no coded arrhythmia at 7F glgleh
rest to any reportable arrhythmia pos- EEHEMOERANA T 8ty FOERSERR
exercise o] 14 A EBEAR flat T @rt EHHBEME TF
2 Change from one coded arrhythmia at THE= sgoer EiE BT 3f0AE 22 RS
rest to another arrhythmia postexercise gt BmE 4F 164 E¥ Tz EHEn
3 No change from coded resting arrhyth- # flat THE=2 =9k
Table 1. Postexercise ST-segment changes of single Master’s exercise test in normal cases
(Minnesota Code )
Age Male Female Total
(r) | Total |y 1 -2 -3%-4 17 Total(%) 102 -1 M-2Total%) 1ot -1/ -2 -2 -3 X-4|X 7| Total(5s)
10~192—~-~_§—; — | == 2 |—|=|—=|—|—
20~20| 17 | — 1|—|— 12018 3 | —|— |- 20 |— | 1]—|—] 1{200.0
30~39 | 31 1] 1) 1]|—{— , 37D 15 | — | 2|2018.3)| 46 1 31 11— |—15(0.9
40~49 | 57 | — | 7|—| 1 — 814D 12 |— 22067 6 | —| 9| — | 1| — 100145
50~59 | 28 | — | 2|— —g—%ﬂ(u) 9 | 3/ —13(3833) 37 | 3| 2|—|—|— 50135
60~69 | 6 |— | 1|—|— | — 167D 2 |— —|— § | —| 1| —|—|—11125
70~ — === e el el e el el e e R
Toal |11 | 1]12) 1] 1] 1h6qL®| 41 | 3| 4 7a7.D[182 | 4]16] 1 | 1] 1lsaze
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Table 4. Positive single Master's exercise test by the Master’s criteria in the normal and diseases

Male Female l Total

Disease ‘,, ; I |
Talist o 1 | a | stan| 1] a |Tlisten| T A

] ]
Normal 141 | 150.7) ; @] a | ry| — |1 ] 8|2 — 1O
Anginal symptoms 24 | 15(62. 5) 12 | 8G6.7 |1 36 | 23(63.9) | 1 -
Hypert ension 40 | 10(25.0) | 1(2) 1 14 7600 | | 5417315 |13 | 1D
Diabetes mellitus | 13 | 205.4 | — | — | — - - - 13| 205 4)l - -
Cardiac neurosis | 10| 1(10.0) [1 | 10 | 100 — | — | 20| 2000 |1 -
Total | 228 | 43018.9) 22 |1 | 77 | 23(20.8) | 1) | 1(2) | 305 ] 66(21.6) | 3(3) | 20

SRR e ST 84td] @&sl 7)3%}.

T: T-wave change

A: Arrhythmia ST: ST change

Table 5. Postive single Masteis exercise test by the Lepeschkin’s criteria in the normal and diseases

Male Female Total

Disease ﬁTotal oX/ | Total o%] Total| 7 OX/ .

| | o1 [ or Total @9 1o oy 9% Totat (9| 19! 07 | piTotal (%)

Normal 1] 81 8GD] 4 i “ [ 6 | eare | 12| 1| 14 1407
Anginalsymptoms 24 4 | 10 | 10(41.6) | 12 | 2 * 8 | 86| 35| 6 | 18 |18(50.0)
Hypertension | 40 1 | 4  4(10.0) | 14 | — 1 6 | 6(42.5) | 54| 1 | 10 |10(18.
Diabetes mellitus | 13, — | 2 | 2(15.4) | — ‘ — | - — 13 — | 2| 2059
Cardiac neurosis =~ 10 — | — | — 0] — | 1] 10 20— | 1160
Total 28| 6 | 240 (24009 | 77 | 2| 21 |2 | 05| 8| 45 |4504D
SEBAMRY BT LEHERAES 2 ol A& Brotshd HTe 7.1% A Bl KT
ol& fltv dlglon EMEAMES THRBEHEE 5 AL Bkl dgoerr oz 17.1%9.05 28
¥l A nE wkel o] EHAS 3.3%4 & 4 91 o 9.3%7t Btkelgivh. vhE HEHAA L olHd B

sl HeiA BRORERHRERES] 2.8%, HmES 3.7
%RA BRI Q93 TEIRS MEs: LEEN
S UkAR, DB GE S vk
2. Master o] $ilgdkis] K3 EHETOBE ST
WA Y BREEBIFS single Master’s exercise test

%] LRl A 2] Master o] FlEHde] Kk Bk

2 FARAA R upe}l o] EEAANA BT 10.7
%S9 A Fe 17. 1% 24 ZFo o et

FAA EBYEARONEIRT Rel Master 8] sEsiis
BBikzso] 12 1% wvll KA BOEEEREE 63.9
%, wimBES] 31.5%, WERMS 15 4%2A vt B&
P nglont DBIMSHECA £ 1024 EFA
ol Aok BRIt gk dolel SERRRHRS] BHL
skl EEEAE 1R fMEEE DA
Master o] FaE#iE o 2 [Bifo]l 1 2 5 RIS Vs, Vol
AE B SIS SE%eE Bkl EBHEARE 2
TRANR Vs, Ve 7R E (B0 2 5] = 5B B
#o g dul WA BT 56103 6%) 7 Skl o

A_'ﬁ_‘

e flE B 4 ggdernm o] FHike] BIES B
et B o R FEsh dvkn 4ss gk

3. Lepeschkin o] #lg#ite] (K3t FEE)EHLTEM
5H

EHA 9 KEEBRKY single Master's exercise
test #9] (L] Lepeschkin o] $IFEHEES %3 B
R F5RAA 2 vlol o] OF Bifge) 0.5mm
Lkdl fle PEH TEstgdes KkEmael i
BERHAA £ 5+ g OF Bilgel 0.5mmb - o
A QX/QT k7t 50% LLFQ #le o=z Lep-
eschkin o] 2isE##Eq) OX/QT K 50% Ll ko= OF il
BB 0.5mmpBlEel fi7 23 @&= et | EHAA
FTF4 5.7% A Lepeschkin 9] #igEie e = [Bika]
Al Heske P9 14. 62524 Tl ol ke Eur
Aol A B EATOFERT Rel Lepeschkin &) 4yt ys
L2 BtkERo] 7.7%<w A HOEEERES 50
%, IMEES] 18.4%, BERS] 15 4%=2A 2rh 2o
BiERE ngloa} LS A 5%24 E#HA
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ol Aot BIZER gisleh Q7ldl EHERKS HHEE
st BHARNE 1A #Ese 1A
Lepeschkin 9] #E#iE o = kol o 2 HAstel] 5T
5 Vs, Vool A & Bl AT BEtker it
2 RN RS Vs, Vet AT Btko 2 s
BT ARt = W EWA BT 26 4207 B
Biko 2 o] A2 Bastelw BT 4.3%A HBikeld
T ZFAAE BBEel dglens adWE 14.5%%
o] 2pEe] 6.6%7F BBikelgivh HhE EERAAE
olzl gt BBk FIE ¥ + AKTh
B. Double Master’s exercise test

E# A A single exercise test 2 ST i} #{L7t o
B UHA@GET 116, T 3#DAA double exercise
test & MEITEE #ER 3 HUC2L 4%)4 4 ST g9
ngles Tiu ohd REMES £ 4 ddich dou
ble exercise test #% Master &] #E#Ec 2 3 FI(21. 4
95, Lepeschkin &] #liEhee 2 2 H1(14. 3%)7F [k
o iapns] o] single exercise test Pid:fFel &= IE
AL 13.7%A A ST fie] #kE xn3len Master
o] $IEHREEC S 13.7%, Lepeschkin o] #EiiEo =
8.7% A Bkl sleh (35 6 7

PeOFEREREETEN A single exercise test 2 ST %
b7t e 80 (BT 507, T 3P4 double exe-
rcise test & MEIT3T #EE 4 HI(G0%) A ST &9 #ik
£, 100(12.5%)9 4 T #ge] 8#{bE 23l o= double
exercise test % Master o] FEsktEo & 3 #(37.5%),
Lepeschkin ¢] #iE#iEe R 141(12.5%)7F =] o
single exercise test JEihFISF &2 = FOSEETERRESY
72.2%N A ST #i¢] #{tE ng o Master ] HE
JL#E S 2 72 295, Lepeschkin @] $lElk#Ec 2 52.7%

#E

Table 6. Single and double Master’s exercise test
in appearently healthy persons

,

‘ .
Master’s | Lepeschkin’s

i

1, No. 1, 1971—

Sex Tests

single(141 cases)| 15(10.7%) | 8(5.7%)
Male | double(11 cases)| 3 2

total 18(12.7%> | 10(7.125)

single(41 cases) | 7(17.1%) | 6(14.125)
Female | double(3 cases) | — e

total 717.1%) | 6(14.1%)

single(182cases)| 22(12.1%) | 14(7.7%)
Total | double(14 cases)| 3 2

Total 25(13.7%) | 16(8.7%)

Table 7. Single and double Master’s exercise test
in cases of anginal symptoms
Sex Tests Master’s’ llLepeschkin’s
single(24cases) 15(62.5%) | 10(41.6%)
Male | double(5cases) 3 1
total 18(75.0%) | 11(45.8%)
single(12cases) 8(66.7%) | 8(65.7%
Female | double(3cases) — —
total 8(66.7%) | 8(66.7%)
single(35cases) 23(63.9%) | 18(50.0%)
Total | double(8cases) 3 1
total 26(72.2%) | 19(52.7%)
Table 8. Single and double Master’s exercise test
in male cases of hypertension
Tests ’ Maste’s l Lepeschkins
single(d0cases) | 10(25.0%) |  4(10.0%)
double(10caseses) E 6 ! 4
total { 16(40.0%) | 8(20.0%)

Table 9. Single and double Master’s exercise test
in male cases of diabetes mellitus

Tests ’ Master’s Lepeschkiin’s
single(13 cases) | 2(15.4%) 2(15. 4%)
double(7cases) E 1 1
total | 8(23.12) 3(23.1%)

oA BEfdkel ol el (8 7 59

HIMEEE & A single exercise test = ST §iy &
E7F 8= BT 10 ol 4] double exercise test & /T
R 6 (B0 A ST @ie] ##kE mgoes T
vk R BEAIRS £ 4 gtk
test # Master o] #EiL#E 0 7 6 71(60%), Lepeschkin
o PlEHHEL = 44(40%) 7} Bhn=] o] single exercise
test (i GIor G311 PTFHMEEES 40%d4 ST
giiel PlEsLtEe 2 40%,
Lepeschkin & #ijg#tig e 2 20%el A kel dek (&
8%

FER i & 4] single exercise test & ST §i2] 1k
7 & BT 70l A double exercise test B fGfTaF
FER 101(18.7%)0 A ST gl #4k, Master & i7E
##e 9 Lepeschkin o] #5EE#E0 2 PEiko] o) o o sin-
gle exercise test[Bt&fie} Axw BTFERFHRKY

double exercise

#LE B9lo s Master 9
i

_..54_._



—H.8. Song, et al.: Study on the Electrocardiographic Exercise Test— 55

23.1%91 4 ST §ie] #{L, Master o] I 3 Lep-
eschkin ¢] #I7E##E 2 [tke] ek (5 9 %)

% 3

EBAMOEES] SHdl A ST g8 #ufl
& 7B BEI EE el fto EHER K
WERe] #hneh® Bl Ta kel 8%, QT MRS S
2 2= UETITHSY 8% EFHEHOER ST
A BB R o2 MBSl e fivt AR gLom ik
BRI R N3 ST &6 Fieale] 282 BRI
ABE PrgEst AA askrh ST ¢ T #Es
0.5mm Bot Imm~2mm Ll ko2 3l& #eo] Frlm
TR ol Alell w2 (BRako] #ingteh. Lepeschkin
1o ST EI TR HHMe 2402 319 5
GIEPRE wel A o dela stgod oA
1L X5l | RN A 254 ThEsHA
w5kl WEESkel ol 1ol Lepeschkin Z519.0. Bk 4%
HiEs OX/QT Kb 50% Loz gEsbad Mgy
HHEIR BEE oA g3 SB% fIE el Bt
& olvba stden 92 ekl E v W
= vl sbdel HE 2 fllAE SEEGS EE
Pz w ek 2619] 0 1) Lepeschkin @] Fi:0] Master
o] kel olel gt B4 Eo BES B £ olgit)

FHES Gl A E# Al A= Minnesota Code of] A
¢ ST @8] k7l 12.6%, Master ] #I5EstiEo g
12.1%, Lepeschkin ¢] #jE#tio g 7.7%24 Lepe-
schkin ¢] F£ito 2 WA LEES 2IEY S {5
Bigzse] 7bak gkl o] Lepeschkin 4192] #}
Hob AR BEVE WMEA EERANAY Master
#4502 16%, LepeschkinZE#e 0 2 6%0l A kg
WiEskA s el o Master ) Mo 2 £V
¢l 30%, Davis#:199] 20 6%%nrct 29tm STETF
B 1mm kg [Biko= 39S « Chaing 4172
P 6. 4% Wikskgi ek
FHEEY HOFEEER dE flol A SEREHOT
Minnesota Code % Maste 2ii0 &
63.9%¢ll 41, Lepeschkin &] #£i#o 2 50%0) A SihEs
& 23107 Lepeschkin 9] #ito 2 2S¢ ol [5
Aol bk wgto vk 5Bl AR e, (S
el Hhnsl = FolAle MEESIA @rvh BOEEE
el e EBel SEBAROERAA STEHTRS 1
mm A ES & $}91-8 o Unterman 292 48 3%, Datey
HEIDL 41,99, BEYVL 5% WEY L BHEVS
UGS 83%el A EEARTOTEEST Bk - st

3

A

o

et

Lepeschkin 2192 ST gig# b7t 24 Lk #s =
BT Btho = sl {BMHtke] wol Bstsleta sl
o olgAl ST gi{ke] ML FEshd FEre
il 4 Master #0587 1%, LepeschkinZi#go 2
6. 6% A Bfkol gl o BA%DS] Master 0 2 6%,
Lepeschkin Z#0 2 499} HZdtsl om) BOIESA
Bl A= ST gkt 2 4Rl HEE fils doish
olo} zro] REHBHMRE EEshd EBHAWOUEES B
BiES Bibshe £ Hikeluhx stk

EmEEEY] EHAMOERAA FEE A
= Minnesota Code 3 Master Zi#80 & 31.5%, Lep-
eschkin JE# 0 2 18 4%l A FBiEEE-E 29 o Daty
%P2 Master 210 2 40%0l| 4] Bkl Sl MRS &
3 7ol & 23.9%1 4 Fitkel sleta shglem ST
TS 1mm ko 3% w Wong 492 38%,
BEO2 6.9%C A kol deban shed etk

VERRBEES EEAMUEERCA A EEEY] A
= Minnesota Code, Master 3! Lepeschkin#i#io &
15. 4% A Bikelglor STEHITES 1mmblho®
IS W EBEYL 14 4% A Bellet 4192 15 490

A Bikeleba dhgieh.

= ]

w0 THARE BROAE MEBFAA Mt
EHEAN 2 KEEEEY 36fe EHAMOEESE
Minnesota Code, Master 0] #5Ekk#, Lepeschkin €]
e = Sl hask 28 Wl 2otk

1. IEE A9 single Master’s exercise test ol 4] {55
#:732- Minnesota Code & 12. 6%, Master &] JE##E
©.% 12,195, Lepeschkin 8] $#Ei#Eo 2 7.7%9 S
Lepesckin o] $iE#kdEo & [BEEe] 7Ha &% &
+ et

2 Minnesota Codeodl] {&s}sl TEH AL 12.6%,
OIEEEREERES) 63.9%, MMMEES] 31.5%, MRS
15. 4% A EBEAFOEE] ST el #E 23
W T oh 8 BES ofF A%k

3. Master &] #jEstiel] (kabd ILLHAS 12.1%,
BoUAEEEERRES] 63.9%, MiMMEES] 31.5%, BRI
15. 4%l A SEEYARTOTEE ZF kel ol ek

4. Lepechskin & $isEfEite] Kalw IEH AL 7.7%,
BOOEBHERRES 50%, MmEEe] 18.4%, K
15. 4%l A SEETRBLUEZT Bkel sk
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