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[ Abstract ] Background and objective Pulmonary hypertension (PH) is characterized by rising pulmonary arte-
rial pressure, decreasing right ventricular (RV) function, and ultimately, RV failure. Therefore, it is important to monitor RV
function and pulmonary artery hemodynamics accurately and noninvasively. This study evaluates cardiac magnetic resonance
imaging (CMRI) in assessing RV function and pulmonary artery hemodynamics in patients with PH. Methods Cine-MRI
and phase-contrast MRI (PC-MRI) were performed in 25 PH patients and 30 healthy volunteers. Cine-MRI images were post-
processed on Report Card software and the following parameters were obtained: RV end-diastolic volume (EDV), end-systolic
volume (ESV), stroke volume (SV), ejection fraction (EF), and myocardial mass (MM). Except for EF, all of the above param-
eters were normalized to body surface area (BSA). PC-MRI images were post-processed on Report Card software, peak veloc-
ity and distensibility of main pulmonary artery (MPA) could also be obtained. Student ¢ test was employed for statistical as-
sessment.Results Compared with controls, RV EDV, ESV and MM index in PH patients were significantly increased (P<0.01),
EF was significantly impaired (P<0.01), peak velocity and distensibility of MPA were significantly lower (P<0.01). SV index
between the two groups had no significant difference (P>0.05). Conclusion Cardiac MRI is of great value in the assessment of
RV function and MPA hemodynamic parameters in patients with PH.

[ Key words ] Magnetic resonance imaging; Hypertension, pulmonary; Ventricular function; Right pulmonary ar-
tery; Hemodynamics
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Fig 1 Flow measurement in MPA by PC-MRI. The long-
axis image of MPA (B) was prescribed parallel to the
MPA long-axis in the axial image (A). An image plane
was positioned perpendicular to the long-axis image
of MPA, 1.5 cm-2 cm above the level of the pulmonary
valve, resulting in magnitude (C) and phase-map images
(D). Flow direction in MPA was the same with the velocity
encoding direction, flow in MPA (arrow) was displayed as
white.

2 FIESTARSOREAE LA, AAOERGRARE  BALE
FFIRAKH, EHRERHBIEAOEOHENOIMNER R
%

Fig 2 FIESTA short-axis images covering right and
left ventricles. A: RV end-systolic phase; B: RV end-
diastolic phase. The images showed RV endocardial and

epicardial contours.
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% 1 PHASXMBALRLINERMPAILKRI HFESHLE (Mean£SD)

Tab 1 Comparison of RV function and MPA hemodynamic parameters between PH and control group (Mean%SD)

Parameters Control group PH group t P
No. of patients (male/female) 30(7/23) 25(6/19)

EDV index (mL/m?) 74.0+8.5 112.2+30.6 6.06 <0.001
ESVindex (mL/m?) 31.6£5.0 70.4+25.0 7.63 <0.001
SVindex (mL/m?) 42.3%£6.9 41.3+9.3 0.46 0.730
MM index (g/m?) 24.4+37 40.0x7.6 9.37 <0.001
EF (%) 57.2%5.4 38.2*8.6 10.21 <0.001
MPA peak velocity (cm/s) 82.3+16.0 62.41+11.2 5.39 <0.001
MPA distensibility (%) 46.7%15.2 20.1£6.9 8.58 <0.001

EDV: end-diastolic volume; ESV: end-systolic volume; SV: stroke volume; MM: myocardial mass; EF: ejection fraction; MPA: main pulmonary artery.

gz, A PHRG (L5 T PAHRICTEPHB L1255
PHIZWrbRiE Ry i SRS T 240 O 8 DI 5 Y it sl k-1 1
225 mmHg" . PHEH A0 T GOmrin, 470 % i ih
piie S TN NI SPIN 7Y RN BY S A W1 9 W e SR N o
Wiy, ZRUEEUG2E. K, HER . JCRITEAL AL
PHEF AT DI REZ AR EE , XS RO AR IR T T 1
it R A A R RN TS AR

R 7 O Sl I PR A PHAR B FH R 2 i, (HiZ
tFAD R vk Ci RN Y NG v (Y ARG e g A s i A=)
i) 7 BRI T O IR,
EWUNGER SR, RO SR A O AR
Bt AR . A O ETISPHA bR, (HIT
BTG, JIF HAFE B RRAT . 32 =S i
WR2ERRAF R o PRI LA A 5 A S P A A e 7
MPHEE AT OINRERIBIAR T V4 . BEE 4525 A th ik g)
(' balanced steady-state free precession, bSSFP ) J 4] fit) i 3i
MoE, CMRUFEDE T &F 5 G b LR 21 A 55 o B
e, st , HEeRa B mER L, SitkFE
I, R R CMRIEMR R AR I [B] B B 4, 523K
Pty B AU ) IR 2 e, X (A CMRIBERL B i M
BTG R K SE 5T . W4y, CMRIEBHAKZIFH A
O S NRER PR T, BR 1 nT AR I & A0 %
AL SV, EF, MMAZHON, B RESL B M4 1) i i)
£y I |7 T8 95 7 o [

A PHE A7 .0 B ED VIR B 5 ESVIR BB E 4 1
K, REHOEMY K BELOEFRRARBLLL % Wi
REZ A0 s MMASECU] I 7R 38 O = JUREE I
JE . ARG T S — S T A RO AR,
PHEH, Nl kBE &l Ao 3 IRy Safr o, ik
A OB LR, HOE . LYK =R

R ESR WA IOER . AR TEREYY, WAL=
RES R RACEM AT TR, FEnT R A Ol 20
Wbt AR, PHYLAT LSV B IE % 41
TR 2R, FRAHPHEE A ORI R A O
B oK i T AR IR B4 . BARPHE B A O %
MBS R IhRE, (BZE0 S et 2 &A1k, GanZg!™
WA LRSS hRe A8 fb e o % B FFs i 2.0 = 7S
B, BRSO MR KuehneZE M WHFFT 611 Kk
Jiti 2y ik v P R B B, AR A O = T RE T B R
GRS, ZE B SRR TR, PHEE AL IIRR AL
FUEE A R e AR SR oY o

Jiti 50y B )37 4 E 0 Bk R 1 3 8 2 R 5 - L 2 4
FEE 2T HE e g o A 78 H PHZL MPA L 14 B AL F
EHA, 5HEKang W4 AR, HR AT BE 2
Jiti 3l ok e 0 v B LA RE Az A=, AT oK A i i 2 R D
D A REASARRAG N B 2 R o it st B 7 1 et
PH 835 i 50y ik R e AR 14 s ke J HEXT PPk 2828 il B9 4
i, AfFFi—Lu5E. HAh, ANZIPHE A MPAISAE Il
U ] AR TR S S, S Ley 2RS4l AR,
S B PH R 3t S0 Bk P9 I i BEL T B S s AR R RS,
HEA TG B3 B A%, MP AU {E I 375 388 B IR AIE . Sanz
2342 (fIPAHFR  HEFT T CMRIGAY, 45 5 B /R MPAI
{RL Y 5 It 2 JhkWsc 48 e L il i A REL O Fe B2 A OG, 32
FEAMI R4S, ok, MPABRESHW T e 2 B A
By M R B R R 2 —

CMRIJMFTE—SORE 2 A . BAERE 2, Kdrn
EIAEXT K, AR SRR G B & bR, R ANE
TIRIE R E B A MPARZMEAE | (R w1 4R
AV EE NG AL, 54, ZRIRESIED
oA B2 R i A

HERERERERERE
www.lungca.org



AP B 520 124FE8 H 154458 Chin J Lung Cancer, August 2012, Vol.15, No.8 < 475 -

L, CMRIBEHMERS L N I PRAE BEPHR A7 00 )
RE M TSl kL 8l 1+ 28 5 B, R e 2R PH
JIRHLR  WFFE RN E ARG TS BBV RO
I K e i R B 1 mp R AR A

2 % X W

1 Galié N, Hoeper MM, Humbert M, et al. Guidelines for the diagnosis and
treatment of pulmonary hypertension: the Task Force for the Diagnosis
and Treatment of Pulmonary Hypertension of the European Society of
Cardiology (ESC) and the European Respiratory Society (ERS), endorsed
by the International Society of Heart and Lung Transplantation (ISHLT).
Eur Heart J, 2009, 30(20): 2493-2537.

2 Weir EKME, Archer SL, Rubin L]. Pulmonary hypertension. 2nd ed.
Philadelphia, Pa: Churchill Livingstone, 2000: 1856-1884.

3 Lei YX, Zhang X, Cui Y, et al. Clinical analysis of 79 pulmonary arterial
hypertension cases from 1892 connective tissue disease patients. Zhonghua
Yi Xue Za Zhi, 2009, 89(41): 2934-2937. [ = 1%, 7K1, 4 I, 5. Z5 4541
ZURAR IS DK TR 79 B R 0 4. Th A BE 2444 AE, 2009, 89(41):
2934-2937.]

4 Grothues F, Moon JC, Bellenger NG, et al. Interstudy reproducibility of
right ventricular volumes, function, and mass with cardiovascular magnetic
resonance. Am Heart J, 2004, 147(2): 218-223.

S Tandri H, Daya SK, Nasir K, et al. Normal reference values for the adult
right ventricle by magnetic resonance imaging. Am J Cardiol, 2006, 98(12):
1660-1664.

6 Peacock AJ, Murphy NF, McMurray JJV, et al. An epidemiological study of
pulmonary arterial hypertension. Eur Respir J, 2007, 30(1): 104-109.

7 Badesch BD, Champion HC, Sanchez MA, et al. Diagnosis and assessment
of pulmonary arterial hypertension. ] Am Coll Cardiol, 2009, 54(1 Suppl):
§55-S66.

8  Hudsmith LE, Petersen SE, Francis JM, et al. Normal human left and right
ventricular and left atrial dimensions using steady state free precession
magnetic resonance imaging. J Cardiovasc Magn Reson, 2005, 7(5):

775-782.

9

10

11

12

13

14

15

16

17

Maceira AM, Prasad SK, Khan M, et al. Reference right ventricular systolic
and diastolic function normalized to age, gender and body surface area from
steady-state free precession cardiovascular magnetic resonance. Eur Heart J,
2006, 27(23): 2879-2888.

Sanz J, Dellegrottaglie S, Kariisa M, et al. Prevalence and correlates of septal
delayed contrast enhancement in patients with pulmonary hypertension.
Am  Cardiol, 2007, 100(4): 731-735.

Shehata ML, Lossnitzer D, Skrok J, et al. Myocardial delayed enhancement
in pulmonary hypertension: pulmonary hemodynamics, right ventricular
function, and remodeling. Am ] Roentgenol, 2011, 196(1): 87-94.
McLaughlin VV, Presberg KW, Doyle RL, et al. Prognosis of pulmonary
arterial hypertension: ACCP evidence-based clinical practice guidelines.
Chest, 2004, 126(1 suppl): 785-92.

Gan CT, Lankhaar JW, Marcus JT, et al. Impaired left ventricular filling
due to right-to-left ventricular interaction in patients with pulmonary
arterial hypertension. Am J Physiol Heart Circ Physiol, 2006, 290(4):
H1528-H1S533.

Kuehne T, Yilmaz S, Steendijk P, et al. Magnetic resonance imaging analysis
of right ventricular pressure-volume loops: in vivo validation and clinical
application in patients with pulmonary hypertension. Circulation, 2004,
110(14): 2010-2016.

Kang KW, Chang HJ, Kim Y], et al. Cardiac magnetic resonance imaging-
derived pulmonary artery distensibility index correlates with pulmonary
artery stiffness and predicts functional capacity in patients with pulmonary
arterial hypertension. Circ J, 2011, 75(9): 2244-2251.

Ley S, Mereles D, Puderbach M, et al. Value of MR phase-contrast flow
measurements for functional assessment of pulmonary arterial hypertension.
Eur Radiol, 2007, 17(7): 1892-1897.

Sanz J, Kuschnir P, Rius T, et al. Pulmonary arterial hypertension:
noninvasive detection with phase-contrast MR imaging. Radiology, 2007,
243(1): 70-79.

(Wsehg: 2012-06-20 f&[m]: 2012-07-31)
(ARSComiE THe)

HERERERERERE
www.lungca.org





