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Abstract

This study assessed the effect of sublingual nitroglycerin administered before rest imaging in the tech-
netium-99 m (*™Tc) tetrofosmin exercise and rest same day protocols to determine whether the use of
nitroglycerin improved the detection of fill-in in the rest single photon emission computed tomography
(SPECT)images 3 hours after peak exercise. Twenty-one patients with old myocardial infarction under-
went repeated *™Tc-tetrofosmin exercise/rest same day protocols with and without the administration of
sublingual nitroglycerin (0.3mg) 5 min before the second injection of ®™Tc-tetrofosmin for rest SPECT
imaging. Twelve of these patients also underwent ordinary exercise/redistribution **T] SPECT imaging.

The control study protocol images showed decreased uptake of ®™Tc-tetrofosmin on exercise in 157 of
420 segments and the presence of fill-in at rest in 58 segments. Images obtained with administration of
nitroglycerin showed decreased uptake of *™Tc-tetrofosmin on exercise in 163 of 420 segments and fill-in
in 74 segments at rest. The frequency of fill-in was greater in the nitroglycerin protocol than in the control
protocol (p < 0.05). The segments were scored as different grades according to *™Tc-tetrofosmin uptake
between 2 protocols. Fill-in was only present or more remarkable in 31 segments in the nitroglycerin pro-
tocol than in the control protocol. Fill-in was only present or more remarkable in 10 segments in the con-
trol protocol than in the nitroglycerin protocol. In the nitroglycerin protocol, the mean defect score of the
exercise images, calculated from the bull’s eye image automatically, was higher than that of the rest images
(121 40 vs 94 + 53, p < 0.01) . The mean severity score of the exercise images, also calculated from the
bull’s eye image automatically, was likewise higher than that of the rest images (691 =+ 382 vs 524 & 431,
p<0.01), whereas the mean severity score of the stress images and rest images in the control protocol was
not significantly different. Moreover, the mean defect score and severity score of the rest images from the
nitroglycerin protocol were significantly lower than those obtained from the control protocol (p < 0.05).

Sublingual nitroglycerin administration before the injection of *™Tc-tetrofosmin at the rest study in the
one day exercise/rest studies enhanced fill-in, so may enhance the detection of viable myocardium, allow-
ing more informed decisions regarding cardiac revascularization in patients with chronic coronary artery
disease.

J Cardiol 1999; 33(3): 135—143

MTREEHEE F=PWF: T570-0096 KERFFFOHS ST 5-55

The Third Department of Internal Medicine, Matsushita Memorial Hospital, Osaka

Address for reprints: MIYANAGA H, MD, The Third Department of Internal Medicine, Matsushita Memorial Hospital, Sotoshima-
cho 5—55, Moriguchi, Osaka 570—0096

Manuscript received January 16, 1998 ; revised May 27 and December 9, 1998 ; accepted December 10, 1998

135



136 Bk - Bk - ANE 3

Key Words
B Radionuclide imaging (**Tc-tetrofosmin)
W Nitroglycerin

i U & (C

B technetium-99 m (**™Tc) tetrofosmin" % **™Tc-
methoxy isobutyl isonitrile (*"Tc-sestamibi)? 7% &, Tc
#1%] % F v» 7.0 % single photon emission computed
tomography (SPECT) %% H ¥ ER R CER S h 5 A
LTWwWa., ThH0TeBANTLHBIDS BT,
Ny 2759 FD2) 77 Ab#EL, thallium-
201 (O'T) ICH LBSEHBROZANVF —EVLD
SPECTEMENT WA L &N 53, TcHH % AT
RN 2R 525681, BOMERORVED
BEHERMTE L 2EBEL 2TNE R 620, £
DOFEE LT, 1)EBEF L SPECT & TR LA
SPECT % JI® HIZ1T 9, 2)F—HICK#ER L
SPECT, E&)&# (5 SPECT DJEF T2EFTH, 3)
F— B (2 EB & -0 SPECT, Z##ks/(: 5 SPECT D
JEFFTIT9, D3BYOFEPEZLNS. WFhD
FHiEdD BERFZEOREEEICB VW THL 2R ER RV
Vb TENS?, L72d 2005 RMOZBEREE
2017105 SPECT O BB B /B A MEICE L2 EW
bRTWBEYW, L2 LBGERIICB W TEEEXRE
HEVEESNRTBEN?, LFAEFFE (viability) O3l T
EOTLOAFSPECT & V4% L OE L RH 551012,
FICOHEMNORBENKEZBHELT=ba S
NE) VERAWEREESRESRTE), * Tc-
sestamibi % *™Tc-teboroxine L: i SPECT T= b T J'1)
) YOFETHSVEFTRL OHOREEESICL
Tm DBHEN D B,

4K 41X, ®"Tc-tetrofosmin /L4 SPECT By & i/
THEERH 2BEEICBWTY, FENEERNO= O
7)) YETHSIEEEOCHEEEICRETHE
HFEURER OHORLEEEZHEL ) 2 PHEET L.

MREFE

MR FEEZey BULEEBAL, 261 AUA
WZBROREDFER BB AR V21 FlO R ELLAHIEERE
(BH196l, K26, FHEEST.9+ 697 ; Table1)
Ll BBEREIZZZONEOHN - FEIIDOWT

H Myocardial infarction

H Coronary artery disease
H Myocardial viability

FHHELZ) A CEMOREZR.

1. *™Tc-tetrofosmin /> SPECT E &) & /K HIF R
A 2 [l (Fig. 1)

FEEDN SO b o)V BEIEERMES RIEEE
HEHEEL) I X — 7 —BBAFRRLZIT, EHE
T 1498112 ®"Tc-tetrofosmin 259MBq = BHE L,
305 & D EBNEM SPECT I L 2 fE 2 BB L 72, 3
B 1 7% ™ Tc-tetrofosmin 777MBq 2 BHE L, 3041 &
) ZEEESPECT I X 2|2 1T o7z, TRTOKRE
W 12BRRILL B IR L, ®"Tc-tetrofosmin BHER I E
rRHET.

—ruryk) yESEOTO N EEOTS
O raNVERBETDH B, LR "Tc-tetrofosmin
TTTIMBqEHES BRIIC= 7)) Y 03mg 2 FET
&5 L7z, ME, RiAE=trar) ) Y#&E5HIET
PELZ., Tho2200RESTEERELDORIK 18
PIRICHITL, 2 12810EFIcDWTiZ6» AL
P ' T SPECT GEBY B /B A 1) & MifT L 7-.
IS DB HREATICER 2\,

2. F—2DOFEW & BB

SPECT i3 A RIFHMZ30° & ) EBRML60°E T6°F 2
325, 15H50msec T, TRAVF—DY 4 v F—
13 140keV Z HLMZ £ 20% IZERE L CHRE L, R
EZTHT, EEEROFMLEL L T Butter-worth 7
ANy —% BV, BONASPECT & ) EERH,
KEESE, S#Mo3oDOMBEEEER L, Fig. 217
T &9, LEERRTHETREE, OEPIREEEEE
D200 EIER, EERMBIEEG, KFREME
BO2ODERHKEGR L VEE 22058 L. &5
H 13 ®"Tc-tetrofosmin DERBEFEICL D 0: IEF, 1:
BERT, 2: PEEET, 3: BEETO4ERREICH
EHICHE L7, Fill-in 3 REEETAIT7TH1UE
BAO LB EICHFET S EHELL., - G0EN
PHAEDEDLZEIZE Y TNVAT A EE/ERL, #
FEOEBMWRBTFHMA Y Y N TuT4 -V —21F
BREEOEETRS 074 —VEBREOFNE % B

J Cardiol 1999; 33: 135-143



( 99mTc-tetrofosmin SPECD

b)Y CETICLAAlinOHE 137

Control group 99mTc 259MBq v

99mTe 777MBqiv

4 3 13
| Bicycte ergometer | 30min [ SPECT]|  3hr 30min | SPECT
99 ; 99 :
Nitroglycerin group MTc 259MBqiv ™ Tc 777MBqiv
4 3 33
" ; i in [sPECT
LBlcycIe ergometerl 30min lSPECTI 3hr R Smin, 30min
(Nitroglycerin 0.3mg)

2011 spECT 201 7] 111MBq iv
13

IBicycIe ergometerJ Smin [SPECT l 3hr

Fig. 1 Diagrams of the 3 single photon emission computed tomography (SPECT) pro-

tocols

9mTc = technetium-99 m tetrofosmin ; ©'T1 = thallium-201 ; iv = intravenous infusion.

Table 1 Patient characteristics

Sex (male/female) 192
Age (yr) 57.91+6.9
Location of myocardial infarction
Anterior 8
Inferior, posterior 11
Lateral 2
Coronary angiography
No significant stenosis 1
Single-vessel disease 12
Two-vessel disease 8
Collaterals
Grade 0 9
Grade 1
Grade I, 8
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Fig. 2 Diagrams of 20 segments derived from the 2
long-axis (vertical and horizontal) and short-axis
tomograms
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Table 2 Fill-in observed by the exercise/rest *™Tc-
tetrofosmin SPECT control protocol (control)
and nitroglycerin protocol (nitroglycerin)

Control group Nitroglycerin group
Fill-in(+) 58 74*
Fill-in(—) 99 89
Total 157 163

Fill-in was observed in more segments in the nitroglycerin
protocol than in the controls.

*p<0.05.

Abbreviation as in Fig. 1.
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Table 3 Comparison of the results of the 2 protocols

9mTc uptake (after exercise)

Fill-in (at rest) No. of segments

Class Control group Nitroglycerin group
A* R R Nitroglycerin >>Control 31
B N R Nitroglycerin >Control 11
C R R Nitroglycerin < Control 10
D R N Nitroglycerin < Control 6
E Others 362

Segments were classified into 5 classes (A—E) according to the ™Tc-tetrofosmin uptake on the exercise images
and fill-in on the rest images. The number of segments in class A was greater than that in class C.

*p<0.05.

Nitroglycerin >control indicates fill-in was greater by the nitroglycerin protocol than by the control protocol.
Control > nitroglycerin indicates fill-in was greater by the control protocol than by the nitroglycerin protocol.
R=reduced uptake ; N=normal uptake. Other abbreviation as in Fig. 1.
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(Mean+sp) Fig.3 Comparison of mean defect and
severity scores measured by the 2
$9mTc-tetrofosmin protocols
*p<0.05, **p<0.0l.
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Table 4 Comparison of the results of the Tl and *™Tec-tetrofosmin nitroglycerin protocols

RI uptake (after exercise)

Fill-in (at rest) No. of segments

Class 2017 9mTc (nitroglycerin)
A* R R 99mTc (nitroglycerin) >20'T1 9
B N R 9mTc (nitroglycerin) >20'Tl 14
C R R 9mTc (nitroglycerin) <20'Tl 7
D R N 9mTe (nitroglycerin) <20'T1 21
E Others 189

Segments were classified into 5 classes (A—E)according to the thallium and *"Tc-tetrofosmin uptake on the

exercise images and fill-in (redistribution) on the rest images.

99mTc (nitroglycerin) : %™Tc-tetrofosmin SPECT nitroglycerin protocol, 2°'T1: 20'T] exercise/redistribution SPECT.
99mTc (nitroglycerin) >2°!'Tl indicates fill-in was greater by the *™Tc-tetrofosmin nitroglycerin protocol than by the
20IT] protocol. 2'T1 >%™Tc (nitroglycerin) indicates fill-in was greater by the control protocol than by the ®™Tc-

tetrofosmin nitroglycerin protocol.

RI=radioactive isotope. Other abbreviations as in Fig. 1, Table 3.
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