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7» L, CMR ( cardiovascular magnetic
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HEEE T O V) IR AHREEOE - #
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Wriga WA Z L7 BLU “AEAMBIILE
AR CFARICEOND L, £, AERE
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HEWOMBERAD S, £/, KEEHiG -2
FEEG T, R LMEICLSHEL LULER
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SNTED, WIS X A EERHEOREICH &
ICEF W ESNTWAY . BEECid, Bk
RO DLE T\ e B BIC T E R BERT T %
175 TWAHH, FEZEEEME T =RACMEIIR
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1. x4

LEREOMEZRE TERRZNLEON, AUIZED
MEXHAL, AEOBON/IBERT VT ¢
T 4% [TXTHEM27+2 %, BSA  (body
surface area) : 1.77+0.11] % #EH & L7-.
2. (HEFBER & R4t

B ff 13 GE -8 Signa HDxt1.5T ¢, 8ch
body array coil (upper) Z{HEMH L 7-. #E /0

F—7—k

RV long-axis view

cardiovascular magnetic resonance (CMR), right ventricular ejection fraction (RVEF), cine MRI,
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FaVFLTDO LD Ths. 2D FIESTA
(fast imaging employing steady-state acquisi-
tion) #, TR /TE 3.8/1.2ms, FA 60°, FOV
36 X 36 cm, scan matrix 224 x 224, slice thick-
ness 10 mm (gapless), Cardiac Gating, # of
Card. Phase of Reconstruct 20, view per seg-
ment 16, ZIP512. f##7> 7 i Report CARD
(Advantage Windows Workstation) % i\ 7z.

3. Hk
FEREGL, ERBRIC W TE5F B
L LR TS A CHRE L 72BN AT 7 Wi &
H L0 (ZLRFE IUMBIIRFICH L TE
BT FE)  (Fig. 1).
W—F VBRETRBINLEERMG - £F
Fhg - kg, AERE A N2z 4
Wi C Cine MRI 88 L, &Nz H

Fig. 1. Coronal images of chest. (a) RV long-axis view is defined as the line via upper of the
tricuspid valve and apex. (b) The line (—) is reference line of RV long-axis view on the tricuspid
valve. The line (---) is reference line of RV long-axis view on the pulmonary valve. (c¢) The im-
age is RV long-axis view on the tricuspid valve.
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WT 54 (BUHBZKFEIE 14 - 2B
Hlfi44) TR AEBERT AT -7, &
LIS, KD LB REG & ek G s &
FIZL, EEEWMEY I V—AT5H5LET, A
ERBERTHI A 1T - /= (method a). KIZ, A=
IR T F U — 2T BB, ARG L upE
WrIB BT N 2 THER#ME 2 EICH W THSE
PERERTAM 2 1T - 7. BARIICIE, fRERRHA - X
RO FERE G FIC B/ EROY 7 7
VAGAVEFRRL, FEEEMEBETON L —R
HPZIET S (method b). HERME LT

DERFpRESE (Fig. 2) B XU, EET
DO+ V—AFExErd (Fig.3). oD hiE
TRDIAERE, FHES L OBRERZEIZ OV
THEHE L. HEMERG S L ToHEE
i, RVEDV (HFZEJLERLIARE), RVESV
(GRIMFERIA®E), RVSV (A% —E#HH
#), RVEF (FZRHEK) L L7

] R
ek DIk (method a) & AERME LS

Fig. 2. RV long-axis views. (a) The end-diastolic image. (b) The reference lines on the end-
diastolic image. (c) The end-systolic image. (d) The reference lines on the end-systolic image.
Tricuspid valve exists on 4th or 6th reference line.



HmEERE #35% 145 (2015)

0" =
» R b

Fig. 3. LV short-axis views. The volume of RV is traced on these images.
(a) end-diastolic images (b) end-systolic images

WL 727 (methodb) ICETFAENFND
#ER%Rd (Table).

(1) RVEDV
FERDTTEITH LT, SFHEICE L LD e
7% (0.93~1.04 %), SD (FEHE(FE) IT>OWT
3L ToORRE TR L7z (0.563~0.74 £%).
(2) RVESV
WRDOFHEICHL T, FHMETIE 0.79~
0.93 f%, SD Ti3 0.39~063 5 &% 0, &T
DFEPEA L 7-.

(3) RVSV
WROFHEICHL T, FHMETIE 111~
124 f5 LKL, SDIX 0.23~1.18 f% & 7% »
7z

(4) RVEF
fEROFFITR LT, FHEIE 1.12~1.23
fE LA L, SD i 0.34~0.82 £z & i L7z

% £

F P4 %5 RVEDV ¥ L U RVESV I 5\
T, & TOWEE T SD NREREIC N TEY
L. BRELT, V—FVBREDARIC LS
B CII R T - 7o =4 - Mi#RF, A

ERMBRAERT 52 & THIRETE, HEH
FOMENPBEIE L Iz e BhEZLNDS. K
FERENG T, FRGEIPAIC =918 LUHE
RS % Rtk d 5 C LI TE R\, PUiERE R T
(TR P IED IR LR T & s, =
RAPHEHT A LIFTES. LrL, =L
125 L TR G 2 HE T\ oo, ZRIF0
(g% EREICHUE S A EDEEL o o, /HE
FHili O cine MRI (2 =R 3 L OB IRF %
AT E, HICHRRRY - BRI OB i
EZEMBOV 7y VVASA VEFERT DT

ET, BIFDEERMGEOM AT A ABITHFTE
LTCWABPMAEZENTE. THhICED, £
BER CTHZERM A L — AT AT LIS
MOFBERENBH I - 7=, iz, BHIC
ool ETHITER TONT DX LTS
tolcbEZBNA.

RVESV A &fEFIT/hIWE LD, SV I
JORVEF B EFLAEREL T, kD IEHE
ICLEBMTOOLEORPMBIENTE/EE X
5+ 4. SCMR imaging protocol IZ T,
I B EMG TR A AT O BIC PR IO 4 =
BR)P OLEREBEEOEY RN NETH 5"
ERENTWED, WERETEIABEEENE
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Table. EDV, ESV, RVSV and RVEF : comparison between method a and b

Average (95% Confidence Interval) SD
Subject P value
Method a Method b Method a Method b

A 161(157, 165) 149(147, 152) 0.014 4.84 2.56

B 172(168, 175) 172(170, 175) 0.220 3.44 2.56

EDV C 148(142, 154) 154 (150, 158) 0.225 6.55 4.45
D 160(149, 171) 163(157, 169) 0.014 12.36 6.60

A-D Average 160(156, 164) 160(156, 165) 0.274 11.23 9.80

A 89.1(82.8, 95.4) 70.8(68.3, 73.3) 0.071 7.14 2.81

B 94.1(90.2, 98.0) 76.5(74.1, 78.9) 0.329 4.50 2.72

ESV C 77.2(73.1, 81.3) 71.8(69.2, 74.4) 0.226 4.67 2.95
D 77.7(71.4, 84.0) 66.3(63.0, 69.6) 0.158 7.19 3.74

A-D Average 84.5(80.4, 88.6) 71.4(69.3, 73.5) 0.004 9.45 4.76

A 70.9(67.1, 74.7) 78.6(74.2, 83.0) 0.146 4.30 5.06

B 77.4(71.5, 83.3) 95.8(94.4, 97.2) 0.033 6.74 1.58

RVSV C 71.0(66.6, 75.4) 82.5(79.2, 85.8) 0.169 4.98 3.79
D 82.3(73.7, 90.9) 96.8(89.9, 104) 0.079 9.77 7.91

A-D Average 75.8(72.1, 80.0) 88.4(84.2, 92.6) 0.270 8.46 9.50

A 44.1(41.4, 46.8) 52.6(50.4, 54.8) 0.145 3.09 2.55

B 45.1(42.3, 47.9) 55.6(54.6, 56.6) 0.036 3.23 1.09

RVEF C 47.9(45.8, 50.0) 53.4(51.9, 54.9) 0.188 2.40 1.66
D 51.3(48.0, 54.6) 59.3(56.8, 61.8) 0.221 3.78 2.89

A-D Average 47.4(45.5, 49.3) 55.2(53.7, 56.7) 0.234 4.28 3.37

Method a : Measured by using 3 directions. Method b : Measured by using 4 directions including RV long axis

view.

FNTWIARRELE 2 b5, B EETO
P U—ZATRETRE S BRa 5 803, BiERMO
DIETOHFARETH D, IERIICHTH
BEEROBERAP BB L L DT oV K
FEHERE 7 2l 5 B2 Gold standard (3 fiBhk
NTF—FIWVRETH A5, BHEK L L TEHED
F—& L HETTE R, 2012 FICEEE O R
HNOER - YR - BSA IZE DS W HERE
FMAME SN TS, 20 RO EFEI
RVEDV :142.4ml (95% CI 138, 171ml),
RVESV :80ml (71,90 ml), RVSV : 74 ml (64,

84 ml), RVEF 48% (45, 51%) t7z- T
AW, SEOPFFEIC I\ T RVEDV : 160 ml

(156, 164 ml) 75 160ml (156, 165ml),
RVESV : 84.5ml (80.4, 88.6 ml) 7»5 71.4 ml

(69.3, 73.5ml), RVSV:75.8ml (72.1, 80.0
ml) 75 88.4ml (84.2, 92.6 ml), RVEF 47.4
9% (45.5, 49.3%) » 5 55.2% (53.7, 56.7%)
EWSE LT Jo. PERETHEON/(EIT £ T
FATHIROIEFRPEN TH - 7. T, #k
ERETHIE LB CFETHENTL T b d
Ezbhb. GERMERETCELNL
RVESV, RVSV ¥ & U RVEF 3 %&170F %20
IEWHEIF & Ba b0 fMem iz, AERIESE
B OIS E IR IE RIS 28 5 T gEM: 25
BV, [HxHET LB, BOFRICEET
NETH 5.

FERHES HICH2 0, FHEIKTE OEIR
FEORBAOHEE, 7x0—7 v /IR %M
—DHEORERIZBWTIE, »2TEIDEdbh
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TWAHR, KFRICETATFEIC LD Eix AR
OB EXEDS. Lo, AT AE
H1I0mm THAHILICED, AFGAALAS
A 2O =43 8 L UTEIIRA A3 4 0]
WA L. F7o, EZEHEEMBICS L TERHS
P TEWEELHFETS. COLDEHAEIC
3, RO NRS OEIFREL AR, KD
RAEEZOLNS.

HR<TiE, CMR BMTi3e<, AOLhT—
TR LOBEERES, MOTXY T 4
EIBERNC A THK T 2B RB L EE 2 BN
. Fiz, SENHERS VT 1« 7 TOREET
Bole, SRIIEME. & OFRER TCOR
APNEEBPbhns.

] S

CMRIZB\WT, EEHENHRICTHERED
BT AT OB, AEREMG A ENREST 52 &
T, ZRF I LUTHBIIRSF OB I & 7
D, #BYREREROPRNTE, FIHERO
HERMEOR EICOR 5.

kB, AMOEFIIE 41 B HARKIEEE
Foks (fEETH) ICTBWTREL .
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Improved Reproducibility in the Evaluation of RV Function using the LV
Short-axis and RV Long-axis Views in Cardiac MR Imaging

Keigo MATSUYOSHI!, Masaki TERADA!, Eiji YAMADA!,
Shu YOSHIHARAZ, Masanori Q0suGI!, Kenichi OOTSUBO!,
Yukina ANZAWA!, Yuhei ToMITA!

Departments of LDiagnostic Radiological Technology and 2Diagnostic Radiology, Iwata City Hospital
512-3 Ookubo, Iwata-shi, Shizuoka 438-8550

Magnetic resonance (MR) imaging is widely used to evaluate right ventricular (RV) function, but
it is difficult to measure RV volume. Standardized cardiovascular MR (SCMR) imaging protocols for
2013 recommend the use of axial or left ventricular (LV) short-axis views to measure RV volume.
We analyze the measurement of RV volume using the LV short-axis view, which requires no addition-
al images, and add the RV long-axis view as a reference of measurement. We have compared RV end
diastolic volume (EDV), end systolic volume (ESV), stroke volume (SV), and ejection fraction
(EF) by measurement with and without the use of RV long-axis view.

In the measurement with the RV long-axis view, we can clearly recognize the tricuspid and pulmo-
nary valves and appropriately remove the right atrial volume. Exact measurement of RV volume us-
ing the RV long-axis view improves the reproducibility of evaluation of RV function.



