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[HE] Y2588 MiEflE (pulmonary hypertension, PH ) $ 3 EMizhky ik, FMizhk ( main
pulmonary artery, MPA ) #24& M+ n] 9l AR FH T3P PH, AR5 B IO ML AE 36 HE ( cardiovascular magnetic
resonance, CMR ) it MPAR AL SEOTENMPHIIMME . F53E M O FEKE (right heart catheterization, RHC ) #ff
21835 PH R 5 S 4951 (i 5 J 2 CMRIEME AT 430, Mt A T3 Ml s k4% ( main pulmonary artery diameter,
D,.) . Dp 5T FshikkEF2 2 L ( the ratio of Dy, and ascending aorta diameter, D,,/D,, ) . fx K FH E4E ( max mean
diameter, MDmax ) . fix/NEYE A4S ( min mean diameter, MDmin ) | f{#275 k434 ( fraction transverse diameter, f{TD ) .
AL AL (fraction longitudinal diameter, fLD ) JXMPAJN . 455 PHZHAYD,, . Dpp/Daw MDmax, MDminf
A (P<0.001) , fTD. fLD . i PE 520G ( P<0.001) . XFHRZHfTD/NTFLD ( P<0.001) , {HPHAIM S
BOCH 225 (P=0.305) . MPARALASEI 5 filizh ik ( mean pulmonary arterial pressure, mPAP ) I ZAH%

(P<0.05) , LIDy /D, M (=0.534, P<0.001) i, ROCHIZE /M7 7B MDmin>28.4 mmFIMDmax>32.4 mmi
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[ Abstract ] Background and objective Pulmonary hypertension (PH) often leads to dilatation of main pulmonary
artery (MPA). MPA measurements can be used to predict PH. This aim of this study is to investigate power of MPA vessel indi-
ces, which are acquired from cardiovascular magnetic resonance, to evaluate PH. Methods Cardiovascular-magnetic-resonance-
determined parameters of MPA were acquired and calculated in 83 PH patients, whose diagnosis were confirmed with right
heart catheterization and 49 healthy volunteers; these parameters included MPA diameter (Dy,), ratio of D}, and ascending
aorta diameter (D,,/D,,), max mean diameter (MDmax), min mean diameter (MDmin), fraction transverse diameter (fTD),
fraction longitudinal diameter (fLD), and distensibility. Results Compared with control group, Dy, Dy /D,,, MDmax, and
MDmin were significantly higher in patients with PH (P<0.001); fTD, fLD, and distensibility significantly decreased (P<0.001).
fTD was lesser than fLD in control group (P<0.001), whereas difference was not observed in PH (P=0.305). MPA indices
were significantly correlated with mean pulmonary arterial pressure (mPAP) (P<0.0S), and strongest correlation was observed
for D;,,/D,, (r=0.534, P<0.001). By receiver operating characteristic analysis, MDmin>28.4 mm, and MDmax>32.4 mm (area
under the curve, AUC=0.979, 0.981) showed best performance in predicting PH, yielding highest specificity at 100%. Conclu-
sion Noninvasive cardiovascular-magnetic-resonance-derived MPA measurements provide excellent and practical reference in
clinical settings for detecting PH.

[ Key words ] Pulmonary hypertension; Pulmonary artery; Cardiovascular magnetic resonance
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M, K 5238 TAEFFE (receiver operating characteristic,
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2.1 — gk PHES3MY, Horh o736, 4F8% [ (43.7£14.2),
14-75] %/; mPAP}y [ (53.8+15.2), 22-94] mmHg; BSA [ (1.63
+0.20), 1.20-2.09] m*, XJFHRZH49%, ForhZe 394, 4F 1%

B 1 CMR. MPABI&RERZL&NEFE (A-DAR—PHE®X) . A:
CMREEH{LIE TIEFIESTARFFIMPARE R & KRR T, 435 E DpyF0
Dpoo B: HAEIBLFfTFMPAEITAEENM, FEFRVIRHEFMPAR
&, C. D: BABEFHzhEkE£71.5 cm-2 cm&EHEFMIR A BIESL,
®FMPAEBIEFast Cine PCFYI R ESRTHEER, TIEEELFF
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MPA#%4Z (TD) #1444 (LD) »

Fig 1 The measurement methods of CMR MPA diameters (A-D
from the same patient). A: Dy, and D,, were measured from CMR
non-gated FIESTA transversal image on the slice of the maximum
MPA diameter. B: RV outflow tract with longitudinal MPA was
acquired by localizing parallel to the direction of MPA in A. C,D:
An image plane was prescribed perpendicular to the MPA flow
direction and 1.5 cm-2 cm above the level of the pulmonary
valve, and a single slice multi-phase cross-section images of MPA
were obtained with Fast Cine PC sequence. Tracing the inner
edge of MPA manually on each amplitude image during cardiac
cycle was in order to measure the MPA TD and LD on the phases
with the maximum and minimun area. CMR: cardiovascular
magnetic resonance; MPA: main pulmonary artery; PH:
pulmonary hypertension; FIESTA: fast imaging employing
steady-state acquisition; Dpy: main pulmonary artery diameter;
D, ascending aorta diameter; RV: right ventricle; PC: phase
contrast; TD: transverse diameter; LD: longitudinal diameter.

B 2 PHASXRARBMPARLSHEILE ., PHAD,. MDmax.
MDmin¥Z2&FHE,

Fig 2 Comparison of MPA vessel diameters between PH and
control group. Dy,, MDmax and MDmin were significantly
increased in PH. MDmax: max mean diameter; MDmin: min mean

diameter.
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[(37.5£10.4),24-58 | %'; BSA [ (1.66£0.16),1.39-2.12 ] m’,,
2.2 PHAHS XA ECMR MPASK S8 K D,, /D, It
B P, PHALHID,, . Dpa/Dy,« MDmax, MDmind4H]
2 Fh i (P<0.001) ([&12), fTD . fLD S M B i B
(P<0.001) ; WA [H]D, JCH i 22 5 (P=0.225) (3R1) . X
HRZHFTD/INFFLD (P<0.001) , TiPHZ P2 5k 8] TCHH B 22 &
(P=0.3) (3).
2.3 PHZ{CMR MPAZ S 4 & D,,/D,, 5mPAP B #H 5P
Dy, Dyy/D,, . MDmax, MDmin%3 3] 5 mPAP S IFAH X, H
FD,, /D, FHFEE R R (r=0.534, P<0.001) , FLYX yMDmin
(r=0.362, P=0.001) , D,, SmPAPAHNEE: FiRFHZSH0RY
55 (r=0.326, P=0.003) , MDmax 2 FAH X1 4555 (r=0.315,
P=0.004) . Jlipi 14, fLD | fTD4 5] SmPAP R FiAH ¢, X
W AHZE R BEARIR M-0.298 (P=0.007) . -0.290 ( P=0.009)
F1-0.273 (P=0.014) ([&l4) .
2.4 CMR MPAZZHUFMPHAYREE CMR MPAK S
BT HrPHASREFIROCHIZR /3 45 SR W2 | KIS,

>N

P<0.001 CIfTD %
p | WD %

25.0%

20.0%

15.0%
P=0.305

10.0%

5.0%

0.0%
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%= 1 PHASXIHBZACMR MPA. Ao B S HILLE

I:FTMDmin>28.4 mmAMDmax>32.4 mmE’JYoudeni’E‘%f(
(0.952, 0.904) F1AUC (0.979, 0.981) fcf51, HIANE AR
B (specificity) ¥174£100% . D,,>30.5 mmFJAUC K S
(sensitivity) ¥ 5MDmin>28.4 mmAH[F], {5 HAF FEEFEAL
(0.959) o MU PE<26.9% | Dps/Dpo>1 IFFHPHAR A Y fiE
HAXT 5, HLAUCHM 5240940, 0.932,

3 it

CMRAE R —Fls G | JGH B FR 5 R R 15 A6 A
ik, W20 AR 18 . 2RI F HIE 3R] TR i b
b MR B 2 B8 S DR A B R 2 A8k . I sh kit T
A2 HA B K EAT )y IR IZ, i R R AR R
MPAF I AR H BRI 42, TR A 06 BEXT MPARRE
BRI 4 S PHAYSE R TR, FEHRITCMRINEEMPA
AR PH I R EL

JERT RIS R D, 1D, /D,y GmPAP I HAT AR

B 3 PHARXTREAXBfTDSILDELL, Xt FBAfTD/MFFLD (P<0.001) ,
PHAHSHEILTEEEESR (P=0.305),

Fig 3 Comparison between the fTD and fLD. FTD was smaller than fLD
in control group, whereas there was no significant difference in PH. fTD:

fraction transverse diameter; fLD: fraction longitudinal diameter.

Tab 1 Comparation of parameters of MPA and Ao between PH and control group

Parameters Control group (n=49) PH group (n=83) Pvalue
D, (mm) 25.8%3.3 37.7+55 <0.001
D,,(mm) 26.8%3.2 28.3%5.0 0.225

D,,/D,, 1.0%0.1 1.4%0.3 <0.001
MDmax (mm) 271£2.5 37.7%55 <0.001
MDmin (mm) 23.2%24 35.7%+6.2 <0.001
fTD (%) 14.1.£8.8 6.816.5 <0.001
fLD (%) 21.3£11.9 7.5£6.9 <0.001
Distensibility (%) 48.4%+14.1 19.7£11.5 <0.001

Ao: ascending aorta; D,,,/D, : ratio of the D,, and D, ..
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4 PHEAMPAESHSmPAPEIRIHH X EAIB S E ., Dpac Dpa/Daoe
MDmax. MDmin%3 3 5SmPAP2 EEIEFRR, HEHDp/Dy fAXERE;
IRz, fLD. fTD4 5 5SmPAPE X%,

Fig 4 Scatterplots showed the relationships between MPA indices
and mPAP. Dp,, Dpa/Dy., MDmax, and MDmin were positively
correlated with mPAP respectively, and the strongest was found for
Dpa/Dy, (r=0.534, P<0.001). Disitensibility, fLD, and fTD had negative
correlation with mPAP. MPA: main pulmonary artery; mPAP: mean
pulmonary artery pressure.
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% 2 MPASSHTUNPHAY S A8
Tab 2 Diagnostic performance of MPA parameters for predicting PH

Parameter AUC (SE) Cut-off value Sensitivity Specificity Youden index
D, (mm) 0.979 (0.010) 30.5 0.952 0.959 0.911
D,,/D,, 0.932 (0.022) 1.1 0.892 0.837 0.728
MDmax (mm) 0.981(0.010) 324 0.904 1.000 0.904
MDmin (mm) 0.979 (0.013) 28.4 0.952 1.000 0.952
Distensibility (%) 0.940(0.019) 26.9 0.795 0.980 0.775
AUC: area under the curve; SE: standard error.
1.07 —
— — DPA
F — DPA/DM
08 -1 = MDmax
: ] = MDmin
i Distensibility
= 0.6
2
E Fl 5 ROCHI% ZRMPASSMHAPHEIMAE. MDmin>
9047 28.4 mm#AMDmax>32.4 mm¥iMPH s R EAth S B E
= (AUC=0.979,0.981) ,
0. Fig 5 ROC curve showed the ability of MPA indices to
| predict PH. MDmin>28.4 mm and MDmax>32.4 mm
performed relative better than others in predicting
0.0 T T T T T PH (AUC=0.979, 0.981, respectively). ROC: Receiver-
0.0 02 0.4 0.6 0.8 1.0 i o
operating characteristic.
1 - Specificity

Dy, (r=0.326, P=0.003) 3%, FUMPHIGFHE 1.1, 1Y
MRIFFEHA K L, Do/ Do FmPAP (mPAP=3.7+24
xD,,/D,.; r=0.7, P<0.01) FvD,, %" % iff Karakus2: "y
WAL Dy /Dy I MPARS AR L B HABRVIE S22 8K
FHLG, SmPAPFHOCPER 4T SR MR, HoWARFRR
TSGR RIS MR A B AE DR 2 AR T2 T ]
Dy D, Dy /Dy RELE—EREEE A BMAIEIR 24N

[15]

R o

AW K IMDmin>28.4 mmfIMDmax>32.4 mm il
DIPHAY AL RE e 55, MDmax, MDminJp 5l 5z B 1 046 199 |
EF 5K I MPA LS AT 1P AR, T R A R
FRIEIRITE, PR3 E AR BEAT R0/ NMPAAR 20 2 i
% BurmanZ5 i iof XHE R AMPAR K, i/ NEH B S
AR . BSAFIME R IR BI R 4307, & BUET ik 13 B AR
DA 5 1 R PR 28 22 [ AH S Hse 4 A s RS (RP(E BT
), BERTEZ N Z B P MDminv] B8 X 2EA% il sl ik R
16 K= R

Xf BRZH MPARE R IET A 8 . AR AE AR EE (FTDAIFLD)

JFdE—2L, fTDEYE/NFFLD (P<0.001) , X $E /R IEH A
MPAFE ARG\ [ AR (LR B 5t ) A s, L)t P9 vl B 2 MPA
B AT gk, mA AT O A AR SR 2 SR
OB K . PHALAYETD | FLDIA 4 IE 5 A BE 2 P A%
(P<0.001), HPHIMZESABE (P=0.305), AJgEHE/R
TR B 2R A R A A S BPA R A, AR
FIREAR O S, Rk T S E— A5 A 4 4 R R A B2
52, PHARH ETD LD S mPAPE FAH G, HALKI A HE
5T MPAIG P FEARAT 56 o Mz A2k Pl g Aok 1t 5 B ) Bl sl B
HFEAL S mPAPTH A G, PARERE A L3 1 il 45 )
Fhwn, BEASERERE L34 N, JEMPASEShIEE R R, ¥ 5kZ
BRUC HSRETD | FLDAIG N+ 5 mPAPHI S, {HATH
A 5 mPAP [ 5 R FCH N AR (&4) , AT REd T4
T b B — AR 2 B R S WA I A A A o ASE Y S
JIGE P < 26.99 Fil N PH A AEURR S S4179.5% . 5 8 S 98% .
CreuzeZ5 IBFFE A5 th (R I 17 42k B {1 <20% , B 14 25 57
ARESREAR 22 A 6
5 b, H A CMRIE4D,,>30.5 mm ., D,,/
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