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Summary
Effects of nitroglycerin (NTG) on segmental wall motion and pump function of the left ventricle

(LV) were studied in 19 patients with ischemic heart disease (IHD) and 10 normal controls by two-
dimensional echocardiography (2DE) and coronary arteriography (CAG). Short-axis cross-sectional
images of the LV at the mitral valve, papillary muscles and the apex were recorded and subdivided
into quadrants at each level. The center of gravity of the end-diastolic LV cavity and the axis
intersecting this point and the right side of the posterior end of the interventricular septum were used
as the reference point and line. The areas of whole sections and of each quadrant at end-diastole (Ad)
and end- systole (As) were measured by the computer. Regional contractility and pump function of
the LV were evaluated by (Ad-As) [ Ad and (Ad-As) of quadrants and sections.

The results were as follows: Blood pressure (BP), Ad and (Ad-As) of sections significantly de-
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creased after NTG administration. (Ad-As) /| Ad of the sections with normal wall motion showed no
significant change after NTG. (Ad-As) | Ad of the quadrants with hypokinetic segmental wall motion
showed a tendency to increase after NTG in contrast with the normal quadrants which showed no
significant change.

CAG findings and hemodynamic parameters in patients who showed a significant increase in
(Ad-As) | Ad of all sections after NTG (Gr. I) were compared with those in patients who showed a
decrease in (Ad-As) | Ad of all sections (Gr. II). There was no significant correlation between CAG
findings in Gr. I and Gr. II. The only difference between these two groups before NTG was that
mean Ad of sections in Gr. I was significantly greater than that of Gr. II. After NTG, Gr. I showed
a significant decrease of BP, but Gr. II did not show any significant change. (Ad-As) of sections in
Gr. I increased or showed no change after NTG, but those in Gr. II decreased.

In conclusion, NTG can reverse wall motion asynergy, especially in hypokinetic segments, and
produce favorable changes in pump function in patients with increased Ad before NT'G. The me-
chanism of NTG to improve wall motion and pump function is considered to be afterload and

preload reduction.
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bbb Fig. 2 o2k, REHASNEE EE
BMELELAHZEL TOEERL L, HRKH
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H B X O UNFEIRHEA 12 B8 1T B 4 segment DETH
Ad, As ZFHRIL, Wrim#EHE/ E (Ad-As)/Ad %
RO TESEBOfgE L L. (Ad-As)/Ad nIEX
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Fig. 1. End-diastolic and end-systolic short-axis images of the left ventricle (LV) at the
levels of the mitral valve, papillary muscles and the apex.
MV =mitral valve; PM=papillary muscle; AP =apical.

7o. EFEoMEL Y, 4% segment o (Ad-As)/Ad
Tt 2249% %, £ section » (Ad-As)/Ad iz
1580 ¥ REzfiH & L. CAG 3 NTG &4
Bi4% 1z Sones ¥EIZ THE{T L7z,

7B HE SR 1 t-test, Fisher exact probability
test Bk O % test {2 X o7z,

#* ES
1. NTG |z& % afterload, preload MOZF(L
x5 19 iz 7 5 afterload DIEE L L To
MEZE{L% Table 1 (274, NTG EFF#51C
X0 RGERUE R 126+18 mmHg 45 120+18

mmHg ~ L FEIRT Licn, iELIEE 82+
8mmHg »5 817 mmHg L HFEZxn T 7
Ihpinoln.

Effic preload DIFHE L L To4 section @
Ad 3 NTG icx v @b Mm% mL, =ofm
WL level It W THE THh - 7= (Table 2).

2. NTG |2k 2BEERH L DR Y THEDE(L

x5 19 oo NTG ETFHE IC B 2 MV,
PM, AP level T section o (Ad-As)/Ad #
Table 3 (2R3 2%, 2L LTREELR BILE
RE o, F T4 section » NTG &5
Ao (Ad-As)/Ad iz v NTG o4 3 KIS
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Fig. 2. Schema of end-diastolic LV cavity sub-
divided into four quadrants.

G is the center of gravity, A=area; S=septum;
AW =anterior wall; PW=posterior wall; L=lateral
wall.

Table 1. Blood pressure of 19 patients with
IHD before and after sublingual ad-
ministration of NTG (0.3 mg tablet)

Before NTG After NTG

Systolic BP  126.4+18.4 120.2+18.3 p<0.01
(mmHg)

Diastolic BP  81.7+8.0 80.8+7.3 NS

Table 2. End-diastolic area (Ad) of the short-
axis cross-section of the LV cavity
before and after NTG

Before NTG After NTG

Ad (cm?)
MYV section 14.85+4.27 14.24+4.10 NS
PM section 13.74+3.08 11.02+3.17 p<0.01

AP section 6.76+3.66 6.04+3.10 NS

Table 3. (Ad-As)/Ad of the short-axis cross-sec-
tions of the LV cavity before and after
NTG

Before NTG After NTG

(Ad-As) [ Ad
MYV section 0.40+0.10 0.39+0.10 NS
PM section 0.44+0.11 0.40+0.13 NS
AP section 0.49+0.14 0.54+0.21 NS

BhshErER5 L, Tabled 0 L fERY
B/le. T4bb, HE5HT (Ad-As)/Ad BIEF TH
-7z section i, NTG 5% iz (Ad-As)/Ad
DEEBERBILERELWANSE o, —F, #
Egific (Ad-As)/Ad 2MET L Twiz section T
&, #5%, (Ad-As)/Ad 2N, A%, WL
ZbORBOBOREREFED N, 2L LT
—EDHMEB D 2hr ol BEEBREOERE L
NTG #5#%OBLOBEREIKROZT L < Th -
7. +¥#bt NTG #5550 (Ad-As)/Ad 21E
WHlo mean—2S.D DA L% SR segment %
normal #, #hPUITF<O0L Lo oz hypoki-
netic f#, 0 DITF o % o % akinetic~dyskinetic #
L4y¥H, & 64z hypokinetic BEx HfET 2 4
L, ¥E o hypokinetic I, X (38 @ hypo-
kinetic IT L4338 L7z, NTG #5371 0EEES) R
WORE L, REBROBEEH OB BT 5 &,
Table § o= L < i/ 5. F7:bb, hypokinetic
I #m 609% i3 NTG izx v BEEShO e % 28
BizDizw L, normal T3 46% » NTG %
Hiek 2BEHOELE RS eh o, Ehicst
L CBRE o BEEBIRE %~ hypokinetic 1T ff
L akinetic ~ dyskinetic iz NTG EF#iz
—EDOHBOEILEB f2h o .

¥ Jz stroke volume migiE L L To (Ad-As)
12 NTG #5512 X v & section T L, 2o
iz PM level THE TH -7 (Table 6).

3. NTG ETRI%ROBRBIREL AR LB

NTG &TFaigo CAG okt ciz, NTG &
THICEBRES L CABIMITEROWKES L
BlicBBab i s, = ORRE L EEFER OBESI Lk
EOFIc—EPHRERDDI LI TE LD
Tz

4. BESNEHLELBOLE

NTG #5ick b +_To section ¢ (Ad-As)/
Ad 23N vy ULARE %55 L 7o 2 s8¢ (Group
I), +~To section CEPHWLAEER LR
#) & EALRE (Group II) &L, WRfE& gL 72,
Table 7 (cimgf o EBINRERLATR &R 3 45, Wigt
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Table 4. Responses of (Ad-As) | Ad of the short axis of the LV cavity before and after NTG

Changes in (Ad-As) | Ad

(Ad-As) | Ad of each section after NTG Total
before NTG °
T - 1
Normal 8 22* 9 39 p<0.01
Decreased 7 6 5 18 NS
Total 15 27 15 57

Normal: (Ad-As) /| Ad>(mean—2 S.D.) of (Ad-As) /| Ad of normal controls.
Decreased: (Ad-As) [ Ad<(mean—2 S.D.) of (Ad-As) | Ad of normal controls.
Significant change: 15.89% for a cross-section, 22.49% for a quadrant. These are the errors due to frequent

measurements of one sample (2 S.D./mean).

Table 5. Responses of (Ad-As) /| Ad of quadrants to NTG

Changes in (Ad-As) | Ad

after NTG

Motion of segment Total

before NTG 1 — l
Normal 42 78* 48 168 p<0.01
Hypokinetic (I) 25* 10 7 42 p<0.01
Hypokinetic (IT) 7 2 5 14} NS
Akinetic or dyskinetic 1 2 1 4
Total 75 92 61 228

Normal: (Ad-As) /| Ad>K, Hypokinetic (I): K>(Ad-As) | Ad>K/2, Hypokinetic (II): K/2>(Ad-As) | Ad>0,
Akinetic or dyskinetic: 0>(Ad-As) /| Ad, K=(mean—2 S.D.) of (Ad-As) /| Ad of normal controls.

Table 6. (Ad-As) of short-axis cross-sections
before and after NTG

Before NTG After NTG

Ad-As (cm?)
MV section 5.77+1.86 5.62+2.25 NS
PM section 5.96+1.64 4.44+1.92* p<0.01
AP section 3.23+1.82 3.08+1.84 NS

DRICEIRER, WBMTOHEE, Bruzhbd
» NTG £57i#% 0 BLECEFRLREIRD S
nighoizc.
ffEx Table 8 iz;r+zZ & <, Group I iz
INHEHAE, WEMEL DREE ICE T L 2 2,
Group Il TREEOVEILIZD LN ARDP T,
Preload o#5EtdH 5 Ad i Table 9 =R+

L, NTG #5437z MV level, PM level ©
Group I mig 5 4% Group Il X VY FEIZKTH
ofc. NTG #5112k 5 Ad oZLidmgt L b&
level i8NV THETRL, BHEOELTEDLA
oz,

Stroke volume #4232 &2 5h5 Ad-
As 13 Table 10 (25773 & < NTG #E5iIcix
HEcEEsZv Tnin. NTG 512k
Group I iz MV level © Ad-As o##hns R
B, Zofo level T ER &b o Ik
Group II x4 level itk T Ad-As o/
rBw. 2okE NTG #5440 Ad-As i3
MYV, PM o level iz T Group I %% Group
I ryFRIEKRE 2.

% section @ (Ad-As)/Ad »%{k % Table 11
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Table 7. CAG findings in Groups I and II

CAG findings

Changes in (Ad-As) /| Ad of C E—
ase
Number of

three sections after NT'G Collaterals
diseased vessels
A 2 (+)
All increased B 2 (+)
(Group I) C 2 (=)
D 1 (=)
E 0 (=)
F 0 (G
G 3 (+)
All decreased H 2 +)
(Group II) 1 2 (=)
J 1 (+)
K 1 (=)

Group I: (Ad-As) /| Ad shows a significant increase in at least one cross section and a decrease in no sections.
Group II: (Ad-As) / Ad shows a significant decrease in at least one cross section and an increase in no sections.

Table 8. Blood pressures of Groups I and II before and after NTG

Before NT'G After NTG

Group 1 129.3+15.5 b 122.3+4.9

Systolic BP NS p<0.05 NS
Group 11 123.2+11.5 — 113.6£17.4

NS

Group 1 84.7+7.5 fr— 80.0+6.9

Diastolic BP NS p<ool [ NS
Group 1II 79.2+10.9 p— 81.6+11.4

Table 9. Ad of LV short-axis cross-sections in Groups I and II before and after NTG

Before NTG After NT'G
Group I 16.77+4.78 +_—_’S 16.87+3.61
MYV section p<0.05 N p<0.05
Group II 11.42+3.67 <:s’ 11.18+4.06
N
Group 1 16.15+3.44 p— 13.42+2.87
Ad PM section p<0.05 NS NS
2
(cm?) Group 11 12.32+1.96 =  9.92+4.02
NS
Group I 8.10+5.82 p—3 6.97+4.27
AP section NS NS NS
Group 11 6.54+2.24 <——; 5.56+2.81
N
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Table 10. (Ad-As) of LV short-axis cross-sections in Groups I and II before and after NTG

Before NTG After NTG
Group 1 5.68+1.33 f— 6.72+1.06
MV section NS p<0.05 p<0.05
Group II 4.94+1.63 e 4.16+1.99
p<0.05
Group 1 6.43+1.56 fro— 5.75+1.79
Ad-As PM section NS NS p<0.01
2
(em?) Group 11 5.00+1.79 — 2.7041.39
p<0.005
Group 1 4.00+2.65 p— 3.83+1.88
NS
AP section NS NS
Group 11 2.98+1.56 — 2.06+1.65
p<0.005

Table 11. (Ad-As) / Ad of the LV short-axis cross-sections in Groups I and II before and

after NTG
Before NTG After NTG
Group 1 0.35+0.07 p— 0.41+0.06
P<0.005
MYV section NS NS
Group IT 0.43+0.11 — 0.37+0.13
p<0.05
Group 1 0.414+0.09 — 0.434+0.09
NS
(Ad-As)/Ad PM section NS p<0.05
Group 11 0.40+0.09 — 0.29+0.13
p<0.05
Group I 0.50+0.09 =S 0.61+0.18
N
AP section NS NS
Group 11 0.48+0.22 (:)S- 0.42+0.24
N

iR, NTG #E5aamgtkic g EEa@mn o
g oieid, NTGi#hEizx v Group I ©ix
MV level © (Ad-As)/Ad o# &% #MERD,
Group II i3 MV, PM o level THE %
WLERO. FoERE NTG #higo (Ad-
As)/Ad & PM level ¢ Group I 3 Group II
IV FREEWEEZRLE.

% ES

HEILIC & Y B S e E SKREEB) 2SO EIEHIS
W RERI B O IE RN T L7c b 19, NTG

BT kv %E 5 FEENY T reversible asyn-
ergy LLTMbIATW3S. I reversible asyn-
ergy OERMER I, BMI &6 IhiLFHo
viability Z;RL T35 Z & TH Y, A-C bypass
Ik W EFowELHFINS. Z 0 reversible
asynergy % ¢/ ZE 82T muscle loss 73 109% 3k
WThsdLoiREbLH 5. Reversible asynergy
PRHTAEEBEL LTREED 2HFE MO T
WwWa A, BRHEE NTG 2k 513 9 B EhL TN
HIEPEIR TR YD, Z2H0EmMLL L
BEXL LT NTG #5181 FbhTnag. OE
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HErR» 61 R BEAEEL, Q EAFEEL 2V
L BRBEBEERETHE LORELHBHMD, Q
WHRHFEELTW TS A-C bypass ic & ) BEEBD
HELEFLBESALTE D, Mg Q KM
41T R EXREHBE LA LEHLN TN RS,
A2 ST 513 CAG FR LEES O B8
TR E 220 EYLEDLNLS. BE
reversible asynergy & LVG 2k v FHlich 3
ONR—EMTHB?. LarL, LVG vEELE
ZEFEIRLNATR Y, REBEISEE EIHFEHR
HRREEICI W TITY & v ) REE & . 2DE @
HEVBRIFTHIE, EELE»L OFRBHEDL
h, BEIRELALAREPTRVATLVG I
5 HETHS.

2DE #EBe#B) o FHE IV 3 123 BEEEOE
BRI AL ETH D, BEIGER T OFHEIC AV
BafgEL LT, AEROE(, BiEEOELD
IO IO 2m5 b0, MREROELD X
S ICRFTOIGEIRER a5 b 0, EEEEMENLE
bk 5 EFELHELLHLREEZ KBTS b
D ENRDD. SENGEEBIE % FET 5 /o OfF
Br L THEEESEREAVWE. ChidE=ZED
ZMHEOEOLAHELBEBL TRET S Z LIER
AIRETH B d, HENRITIEL L7cETEHL
¥k bThHS.
EEELEIEEL T 3456, 2FliCET, IR
WoFRIGENLEbha b kohiE 2 bR
W, Fx BEHHEOLEEIHEIZF L pattern % L
%5 L{RE Lz £, asynergy iZX % JEREEILD
MR L/ &V LE 2 SN B IR OB
B % RS L LT, fixed external reference
system % W CASBBEEROFME{T- 2.
2L LTofEATik, NTGETIZL Y pre-
load, afterload, stroke volume /b p33E % &
N, ZhbiETciECBEShLBY T
3 B3O8 pemEhal et |G ejection fraction A3
BET S L OBWENDH MY, Raen (Ad-As)
Ad 2518 L LT RI-BEES) L ejection fraction
BRICEKER TS LEZTE .

NTG Ik 5 8580t X hypokinetic 7
WML < Aoh, BEEHMPER LHTEIHEY
FlLignwrHEER, FTik LVG Echm
BATHW3Y, SEOKEREIT ZNEERRETS
LD Thol. ErlESEOMEL KL T
% ¢E 2 5h 5% section » (Ad-As)/Ad izH>n
TY, IEF 7 section 3 NTG ik v £k
FiIZd Wz b ofz. MFEICE L T rever-
sible asynergy I iZIBMITR OFEENEETH
%5 L DRERD B 0, SEIOKRETIEIEHT
NTG ET#HEHIRS & 03 T2 d 5 WEIMLITE
DOYLEE R RlchS, SR LB oI Zh O
RO—EDHEMETRTERER D Mo,

NTG iz k v EEEB B2tk L L CHELT 58 L
WET IR T CHEBRHLEL 25, Wl
ficix, afterload, stroke volume, (Ad-As)/Ad
DEBICH O ERD ok, ki NTG #5
B OIREE T preload I A FERENIE D b
2. ZoFEEI NTG izl e &b 2 FH
DGR PEET I LERL TR LELD
iz,

B #

EZORFEESES L OLE L ST 5
=tus Y&y (LT NTG) oftflz, &F
WWiRE L~ = — Rk LREIRBIRE B IC X Y A~
o, WBEEMECRBBE 196, EFBHE
104|Ths. EEEHTEERZBIIESR, LEG,
DrR¥EB > 3 Wi CEESR L, FLRAHIA S Pl
EHELE RN, LEPREEMEE L EER
FRABSEEESL LT, EENEZ4HEIL
7o, SBIEEES X oS ORI T 3
WrmE R Ad B X CUGRERHIICIs T B AR As &
ayvbta—#—ICk VERIL. RFEESRES X
OLE v 7HEI: = h 2 (Ad-As)/Ad, (Ad-As)
RIGE L LCEME LTz,

ZORERE, ME, FEulliEmo Ad, Ad-As &
NTG #%EicX VY EERET L. NTG #5457
ICBEEB) S IEH T b - I iR <1k, NTG #
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E#%b (Ad-As)/Ad HEARBLERBD AL
7z. NTG #5581 {FTEESHMETL T
Ao (Ad-As)/Ad 1k, NTG i2x v8Em+3
ERER L. Zhick LBPBEES S IEHE 72
T, (Ad-As)/Ad KHEELREBH RO R0
-7z,

NTG #5izkx » +_XTolE T (Ad-As)/Ad
DR LRETh o728 (L B) &, Bdbin
LAETH -8 (11 ) o CAG FrR, Mmi7TH)
lerleiL. 182 1180 CAG FiRICEE
BERrERRw b o7, NTG BEFICH T
5 1ar Il 8 o2z Ad oFEsR I Boh
BICRKTHBZLORTH-Tz. NTG #hEick
) I BOREEOMERT & LR, 11 BT
BEELREL 2R 2 o . KEHEETEO
(Ad-As) i3, I BETRENLEWLARETH-72D
extL, I #cliBd L.

PLEX v, NTG 344z hypokinetic 7E4y iz
BOWCRFEESESHRE ZEEL, Ad oL
BFITLRY 7HEEEESHET I Z 3o hiz. &
7z NTG HBEES° LR v 7HiEE ET 58
FolorLT, RBIARR X CRAT OBL1RE
zbiiz.
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