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Summary

One hundred and eight cases with ischemic heart disease except for acute myocardial infarction
were examined by cardiac computed tomography with ECG-gated scanning. The right ventricular
(RV) wall contractility was evaluated by the long-axial and short-axial CT images in terms of (a) con-
traction rate of the RV area, (b) shortening rate of the RV free wall and (c) changes in the thickness
of the RV free wall in cardiac cycle. These parameters were compaired to the findings of coronary
angiography and left ventriculography.

1. There was no difference of the contraction rate of the RV area between the cases with severe
(90-1009%) right coronary (RCA) stenosis and those with mild (0-75%) stenosis, while the contraction
rate of the RV area was markedly decreased in the former combined with the impaired contraction
of the ventricular septum. Consequently, it was assumed that RV function is hardly damaged by RCA
lesion alone, and that the contraction rate of the RV area is not a suitable parameter for the assessment
of the severity of RCA stenosis.

2. The shortening rate of the RV free wall in the long-axial image in cases with severe RCA
stenosis was significantly decreased (14.5+4.6%) compaired with that of mild stenosis (27.8+5.0%).
The changes in the thickness of the RV free wall were also impaired in severe RCA stenosis. Same
tendency was observed in the short-axial image, while the correlation between RCA stenosis and
impaired contraction of the RV free wall was much more evident in the long-axis image than in the
short-axis image. As the result, reduced RV contraction due to RCA ischemia seems to exist not only
in acute myocardial infarction but also in chronic stage of the ischemic heart.

3. CT method is suitable for the evaluation of RV ischemia due to RCA lesion because the con-
tractility of the RV free wall can be assessed independently of ventricular septal contraction. In cases
with reduction of the free wall shortening rate under 209 combined with poor change in the thickness
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of the RV free wall, severe stenosis of the RCA should be suspected.
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Cardiac computed tomography
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(a) (b)
Fig. 1. Slices for ECG-gated scanning.
(a) Long axial slices and images

(b) Short axial slices and images

Long axial images show ‘‘ 4-chamber ** pattern, while the RV attaches to the ring-like LV in the
short axial image.

ED =end-diastole; ES=end-systole; RV =right ventlicle; LLV=Ileft ventricle.
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Fig. 2. Coronary arterial supply to the RV wall.

(a) RV wall devided into five regions
(b) CT slices of the RV
(c) RV regions in the CT image

RV regions 1-5 correlate with 1) RCA segment 1 and conus branch, 2) RCA segment 2 and RV
branch, 3) RCA segment 3 and acute marginal branch, 4) RCA segment 4, and 5) left anterior de-

scending artery, respectively.

RCA=right coronary artery; LAD=left anterior descending artery.
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ED

Fig. 3. Mode of RV contraction.

ES

(a) Conventional right ventriculograms in the right anterior oblique view

(b) CT images

RV contraction in CT images is compound of 1) RV free wall shortening, 2) free wall retraction
to the RV cavity, 3) free wall thickness change and 4) septal thickness change.
PA=pulmonary artery; ED=end-diastale; ES=end-systele.
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1. Area contraction (a — a’): a—a’fa %

2. Free wall shortening (b - b’): b—b’/b %
3. Wall thickness change (c — c’): inspection

Fig. 4. Parameters for evaluation of the RV contractility.

a, a’=area of the RV cavity at end-diastole and end-systole. b, b’=length of RV free wall at end-
diastole and end-systole. ¢, ¢’=thickness of the RV free wall at end-diastole and end-systole.

‘“ Wall thickness change ”’ is assessed by only inspection.
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Fig. 5. A representative case showing ‘“ good ”’ RV contraction.

In this case, shortening and thickening of the RV free wall are well preserved in systole, and
reduction of the RV area is sufficient. Impaired contraction and wall thinning are seen at the LV
apex, indicating anterior myocardial infarction.
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Fig. 6. A representative case showing ‘‘ poor ”” RV contraction.
As compared with the previous case (Fig. 5), shortening and thickening of the RV free wall and
reduction of the RV area in systole are markedly impaired in this case, while the LV contraction is

almost normal.
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AREA CONTRACTION : short axis
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Fig. 7. Contraction rate of the RV area in the
long axial slice.

Contraction rate is significantly decreased in cases
with severe RCA stenosis combined with impaired
contraction of the interventricular septum.

IVS=interventricular septum; ¢-R=cases with
normal or reduced IVS contraction; N-D=cases with
impaired IVS contraction (a or dyskinesis)
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Fig. 8. Contraction rate of the RV area in the
short axial slice.

Same tendency as in the long axis is shown (cf.
Fig. 7).
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FREE WALL SHORTENING : long axis

x ! : |
50 ——t+— p:0.01 H T 1
1 1 1
] [} !
1 | i
[} [} 1
. 1 i i
i i |
i : : |
: : : |
® 1 1 |
o9 4 | ] 1t =40
® ] ] ]
020802, H H 1 14.5
11 o 1o .
20 |__ssee < 1w P e
H . ] 1 . |
SRR
FIEEAREE N
n=56 ; : KR : ° :
27.8 ° 1 ! !
x [l ° 1 |
5.0 i i i
0 + 1 + 1 . 1 s
CA SEG. 1 2 3
gTENOSIS 0~75% 90 ~ 100 %

Fig. 9. Shortening rate of the RV free wall in the long axial slice.

A markedly significant difference of the shortening rate is observed between the cases with mild
(0-75%) RCA stenosis and with severe (90-100%) RCA stenosis.

SEG. 1-3=cases with severe stenosis in segments 1-3 of RCA.
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Fig. 10. Shortening rate of the RV free wall in the short axial slice.
A significant difference is also observed between severe and mild RCA stenosis cases, but the
difference is not so obvious as in the long axis (¢f. Fig. 9).
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Table 1. Correlation between the thickness
change of the RV free wall in cardiac
cycle and RCA stenosis: segmental
analysis of the free wall in the long
axial slice

RCA stenosis (%)
Coefficient

. Wall . _ rate (%)
thickness change 0-75  90-100 ’
Ant Normal 34 19 57

Abnormal 24 23
Mid Normal 48 20 70
Abnormal 10 22
Post Normal 47 22 67
Abnormal 11 20
Total 65%

The RV free wall is devided into 3 segments, that
is, ‘“ anterior ”’ (Ant: anterior 1/3), ‘“ middle ” (Mid:
middle 1/3) and * posterior ” (Post: posterior 1/3).
‘“Abnormal ” thickness change means that the all or
some parts of the segment show poor or no thickening
in systole.

Table 2. Correlation between the thickness
change of the RV free wall and RCA
stenosis: segmental analysis of the
free wall in the short axial slice

RCA stenosis (%)
Coefficient

0-75 90-100 rate (%)

Wall
thickness change

Ant Nornal 20 13 56
Abnormal 12 12
Mid Normal 27 15 67
Abnormal 5 11
Post Normal 22 13 60
Abnormal 10 12
Total 61%
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Table 3. Correlation between thickness change
of the RV free wall and RCA stenosis:
total analysis of the free wall in the
long axial slice

RCA stenosis (%)

Reduced segment (%) 0-75 90-100
Under 50 23 16
50-99 4 5
100 2 5
Coefficient 60%

“ Reduced segment” means the proportion (%)
of the length showing reduced or no thickness change
to the whole length of the free wall. Coefficient is
assessed between reduced or no thickness change in
50-100% of the free wall and severe RCA stenosis
(90-100%).

Table 4. Correlation between thickness change
of the RV free wall and RCA stenosis:
total analysis of the free wall in the
short axial slice

RCA stenosis (%)

Reduced segment (%) 0-75 90-100
Under 50 40 21
50-99 3 9
100 4 12
Coefficient 71%

M E TOBERELHIET LT3 L, B
Wi (Table 3) CoOFEMO—FKRIE 71% TH -
oo FRICH REER CEELCARRAIT, Fiko
H BEEEREEN 20% LT 10 flcix, 24T
FEBRIC BRI H & hiz. ik (Table
4) © L RO A 4 & h e 23, 3 BB D 50% L
LR TORBEELRCRY L ATENR O BEEE P
EO—EFi 60% T, REflL V4> Tz
U Loz, A=EEHEOLEAH TOERD
B2 AEHIRAE LGS #5103, Bl
<» ECG-gate HEgxH\v, HHEEPRFTO
BEETLORE»EIEHESED 50% LI E

25 _



NI, ARFF, KHL,
DERTORKFIBELIZ20ON LN LETFL
Tk, Lnl, BZH< HEBREN K&V
W, BPRoBEHEROEREL VW IIEEER LR
Eixle <, FRBMEICLZ Lok

z -3

B ML DR BT 38 1 B A7 SBUHEIRBE 2 3T+ 2
WA, MEb-oTEoEFEL T2 23 £ FRET
H59. AFELBLLToOBELLT e —F7F
3L, DHITF—FNEREBZONESCLHLE S
EERBRTE, WEBERL LTRAERAME FICh
FERHZENTEMMOMEEL 252, ZhiZiFKo &
SHMEANDB. Thbb, FTHREORES
JWEED I, PERDLH T —F VAEEER G,
DEEEHICITESL LI FER 2010 Zhig
FoEdEH: LT & /- digital angiography »Fik#
FANWTHLRERRIL T, Z 0800 A2NEAER
HEEH Iz RI 7o o4k CT coZiim
ECG-gate ti 2 iV 3139 BN LW L Bbh 51719,
o5 — o0 RIRE AU A BRSNS R AR -5
BEOENT, DT a—Ro, R T2 5

L, DEDRINGEDR CEEU~RO LA ZENE
OB IZEBMLTHWENESIRAZ S Zhid
CT ToHIRLIZER->THY, HERENED
LZBREETH B ONEHORFMEET 3, 46
DH 4 DRFTTHBRY TiIE, FRIHEZAEAN
JERA T L, AEE BEE L PRROE O IHE
PETFLTHS THEBENPTIR LS LB DA
fz. LizhoT, AEEAFMDO/NEVHEEDEEH
REBHEHICETES 51T, BHELPRICE
i3 27 Y IR R UER R BER S, Zhp
18R o O THEBRHEBEMET LI W—
PRAELHAENS. Zhid ki, AERHEN
HRIRRLE 2 HET AEE L L TRAEY 42 2
LELEBRLTWD

—7, AEORFIFEREL M+ 5 bflix o
FErd s, HEEEES RL 7o oxrikiET
LB, BHES 2HE, CoUkICHD
NI LT LS HHEED IHED & bt

¥, FEKIC X > T DERRIGED 8L %1
5. JARETINERE & AEBIIRRE & DBE A A2 B I
ITAEE REGHE & ABEL T FEET 5 LEXD
D, ZoATIEHELMC CT Rz a—hy
OWEERIES LEDbLRB. CT WA HL
TORFTIE, %ﬁkLTEmWEO@ﬁ?&ﬁ
A LIa, AahiRe e Aeit <3 a I
$®ﬂ$#&b,ﬁﬁfm&ﬁ%abrtﬂﬁo
BB H BN, ZhROHEEAE oA

¥, BHHoBMoTY, AFBIRFEL O EL
PEBEOWHAREZELEETWBHI LERL
Tw5s. L LEHBENT, &56ICHSE 25K
BT BIERR OFEHE, Zh L AEBIREE
DR[EEE O 3R T, RECR T 5HE
BIEEE ORI R D by, F o3 WEE O RIS
BIUSHPB ThW e oD, SHORFEE
+5. ERAEBIEOFEOSA LRk, A%
PIBE DULFEHMRAL 2 IRt IR e T2 L b5
Z26h B, B0 X 21T, AFEIGHERITEHE
T, EEO L) nBflinzET v LTGERITE &
Wiee, SREEEEBLR» > 7 BAEIFET
iz ofrmEmxER, CT <z Efikm 2 e
Wi L ) bR o T, Z hidEshikimEic
BT IR L IR OB O Th o &5
THkbirb L.

#m, CT Lk, AXEHMBEROEHEEL 20%
LT ol T s A EBIAREE B TFET 5 " REtE
REETRET, BEEELORBREAMThIES
SizrorfEtErEnenwx s CT o kA
iz ECG-gate [Hifg DRsRIARIR S DB 2 & (50
5 100~200 msec), Wi DFREICHBEHBE N,
BICASEHREE O ETME LIS b ity
BhiFbhsd. LarLbhza—KizkLl TlimA
TORANRL, ABIEFRE 25 T3 EL
FhkeEZONE. SHOISHAMHGFEL 3.

L3 #

AAERL O & B < 108 45 o i i 4O R
iz ECG-gate #:ic k5.0 CT ##E% MifTL

— 26 —



Rl X O i coABsNmEEE, @ OF
HcoAENBEEEOIGEE, © AXEHHEE
DEMER, @ FAEHHBEOEROELD 3 Hh
B L, WEIIRER B X OEEEFFTR L3tk
L7

Lo A s PN R T AR ARG 3R 3 oA R SR 1 e A i
(90~100% Mese) & #RIE PR (0~T75% Wze) ©
AEEE 2L, [TEBRO PR IOLH DO
WHEARREE > T TIRTF L. oz L
BRENERBRELEO A TREES IV S
LB L, AENEEBEIER A EBIRY %
DEEEFMOEL LTARBEY TH B L &R
LT3,

2. Ry cofREmERERERE, AT
BIIREE AR Tix 14.5+4.6%, RESpZRE ©
1 278+£50% T, WEIC O nAR FEE KD
D, BHEEQDEZOE L BEREH TR T
b o 7c. [RCHRNT EEETHE T L 3B bz,
Rz EEH TR <, BRI O 72 » o
HIXREOS M- Tz, i ZofEEN S,
HERMICHIET B IEARE L, OFEEEMES
Blomrciznzl, BEMORMOTLEFEET S &
Ezbhie.

3. X # CT A= H BEEIHE & My LT
fliC& % mT, AEBIRRECES RSB
AHMECEE L TR Y, BHRERERER 20% LT
TEEEZL L AR OGAE, HEBIROSE ez
ETPHTREThD LR EN

X B

1) Wells DE, Befeler B: Dysfunction of the right
ventricle in coronary artery disease. Chest 66:
230-235, 1974

2) Park Y-D, Beppu S, Nagata S, Sakakibara H,
Nimura Y, Haze K, Nishimura T, Hiramori K:
Assessment of asynergy in right ventricular
infarction with real-time two-dimensional echo-
cardiography. Circulation 61-62: (Suppl. III)
111-329, 1980 (abstr)

3) Wackers FJ, Lie KI, Sokole EB, Res J, Van der
Schoot JB, Durrer 1): Prevalence of right ven-
tricular involvement in inferior wall infarction

CT (2 X il CoR B oD A S P 34l

assessed with myocardial imaging with thallium-
201 and technetium-99m pyrophosphate. Am J
Cardiol 42: 358-362, 1978

4) ErHEE, WEEE, WEFFR, MR, ok

K, HEERN, TiEE R AEEEOM

EEABEICET 3. —O R 7024, O

YU FORHRIC L B —. EEY 19: 745-755, 1982

TORHER, MIREE, PNEERE, MEET, Nk

Jh: DRI 7o U F 75 7 410 X BAFNFREED)

DFFM. FZEEee 18: 427439, 1981

Cohn JN, Guita NL, Limas CJ: Right ventri-

cular infarction: Clinical and hemodynamic

features. Am J Cardiol 23: 209-214, 1974

7) Rotman M, Ratliff NB, Hawley J: Right ventri-
cular infarction, Hemodynamic diagnosis. Br
Heart J 36: 941-944, 1974

8) Ahnve S, Erhardt LR, Lindvall K, Lundman T,
Sjogren A, Wahlberg I: Cardiac filling pressure
in acute inferior myocardial infarction with and

without right ventricular involvement. Eur J

Cardiol 7: 125, 1978

IEEIERE, WHRFET, GRS, IEEER, e

= IREME—, TEAET : AREEEE AL A

I, BEHIMITOIE, FRRRRE, ARG

i, AEZEBIUOAREEIRORM, L 12:

1258-1270, 1980

10) Berninger WH, Redington RW, Doherty P,
Lipton M]J, Carlsson E: Gated cardiac scanning,
Canine studies. J Comput Assist Tomography
3: 155-163, 1979

11) Lipton MJ, Higgins CB: Evaluation of ischemic
heart disease by computerized transmission tomo-
graphy. Radiol Clin N America 18: 557-576, 1980

12) RIS, AR & KRR, MEEIL BEE
K, /NEFREE, HEE %, SKHIEZ, Redington
RW: Computed tomography # i\ \/z/SHHEER
LU REZHT. ] Cardiography 12: 425-440, 1982

13) RIS, (DU, WREE, KEXE ERE
7, /NMEPESL . Computed tomography 2 & % #ifi
HRBOELEREME RO ] Cardiography
12: 371-385, 1982

14) 0 ¥, WKERS, HEBEK EMES BE
B, HEERE, FREXEH: OEFEY CT k3
LFHEZE O COEBNAEYT. ] Cardiography 11: 415-
423, 1981

15) iR B DM EEERIC L S ARARFIELASE
» performance FEAll. LM 9: 573-582, 1977

16) BWREA, JIEHE, & & JbAm—eg s
ORI, KE K, AKFST, BIRFEX
B, BREGUR: Dl &R X 5 A 0EFEE
2R84+ s kEt L 11: 163-170, 1979

17) R, PERMERE, PIREMIE, MEZT, Rk

5

Nl

6

=

9

~

— 27 _



HNEE, AH, KH, &>

BL, A H, FIFEE, LEsd, FEEE=E: D 18) fEAM—ER: SHTEmESLLERFSL X ## com-
RI 7o 04757 4 2 & 5 AEERHSEORE. puted tomography (CT) 0 EEERIGH B3 35F

(I). RVEF 0B L BEEASRICOVT. KE % APYEE 72: 761-771, 1983
% 18: 917-927, 1981

_ 928 —



