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Accuracy of pulmonary artery systolic pressure estimated
by transthoracic echocardiography

Zeng Yuwet,Yang Yuan,Liao Hui,Luo Suxin
(Department of Cardiology,The First Affiliated Hospital of Chongqing Medical University)

[ Abstract)Objective : To investigate the accuracy of pulmonary artery systolic pressure(PASP) estimated by transthoracic echocardiog—
raphy (TTE) using tricuspid regurgitation pressure gradient measurements. Methods: A cohort of 91 patients who were hospitalized in
the First Affiliated Hospital of Chongqing Medical University between October 2015 and December 2016 with suspected pulmonary
hypertension(PH) were enrolled in the retrospective study. All the patients underwent TTE and right heart catheterization(RHC) ex—
aminations. Setting the RHC results as the golden standard, the correlation between two examinations was evaluated using Pearson
analytic method. The receiver operating characteristic(ROC) curve was drawn in order to analyze the accuracy of TTE and clarified
its cut—off value for PH screening. Results . TTE confirmed 67 patients a diagnosis of PH with a diagnostic rate of 73.6%. The mean
estimated PASP by TTE and RHC were (73.63 +23.96) mmHg and (52.91 +3.07) mmHg, respectively. Pearson correlation analysis
showed that there was a moderate correlation between two methods (r=0.734,P=0.000). Area under the ROC curve was 0.812(P=
0.000) ,indicating the diagnosis accuracy was moderate. The cut—off value for diagnosis of PH was PASP=62.5 mmHg (sensitivity;
70% ,specificity: 83% ) which was higher than current international standard. Conclusion:The evaluation of PASP estimated by TTE
using tricuspid regurgitation pressure gradient measurements is inaccurate;it is more likely to overestimate the PASP.
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H o 2 B 75 .0 3 E] (transthoracic echocardiography
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2.1 AZarie

BTN AR BB 91 5], Horh PR 48 141)(52.7%)
Lok R 43 B (47.3%) , FHE 13~88 % T I4F 5 (56.71 =
17.14)% . iz PH B 67 A, B2 3 73.6% , Horh sl kB il
Bk R 17 B (18.7%) , 26 Ui AH I M il v e S 18
Hi(198%) , IR o A FBUOIG sk R R 15 41(16.5%)
PP IR FEME R S K R R R 5 10 41 (11.0% ), HLEIAS I 5
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Tab.1 Patient demographics and characteristics

Sz JELFHE (n=91)
R () 56.71 17.14
PRI (n, %)
Elg e 43(473)
ik 48(52.7)
PH #H (n,%) 67(73.6)
PH BE K (n, %)
Bl KEL Nk e 17(18.7)
A DB OGP = T 18(19.8)
it A S K it 8 ik s 15(16.5)
P A A 3k v 10(11.0)
BLTHIAS ] sl 22 ol R 3R I S0t 3 ik e He 7(7.7)
NYHA 0IIRES K (n, % )
I % 4(4.4)
%% 45(49.4)
11k 35(38.5)
V&g 7(7.7)

2.2 Pearson 48 % 57

TTE W) PASP 24 (73.63 +23.96) mmHg, £7.0- &7
1Y PASP 9(52.91 +3.07) mmHg, Pearson #3143 HT i
7N, 2 PO PRI (4 PASP AR FE AR 5E (7=0.734, P=0.000) (£
2) ., TTE Kl i HAZ 45 RHC il PASP .mPAPyc 5347
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Pearson AHICTEMT , S5 AU BTG4 A 72 = G2 U (E
5 RHC Tl PASP | mPAP,y. 516 1 456 (r=0.222.,0.243,
P=0.035.0.020) %% (r=0.230.0.276, P=0.028 ,0.008) , . % 3.,

%2 TTE 1 RHC Wil 541
Tab.2 Examination results of TTE and RHC

Iy i e S8 Farts 151 % SR
TTEA
PASP ( mmHg ) 91 73.626 +23.958
RATD ( mm ) 91 43.835 + 8.384
LAD (mm ) 91 33.692 + 8.653
RVD (mm ) 91 24.923 +6.213
LVD (mm) 91 46.461 +9.106
RVD/LVD 91 0.561 = 0.201
RHC £
PASP ( mmHg ) 91 52.912 +29.320
RAP ( mmHg ) 87 9.621 +7.093
mPAP ( mmHg ) 91 36.659 + 19.675
PVR (mmHg ) 87 6.288 = 6.208

% 3 TTE Frill3##0 PASPrc.MPAPq FIFE RS #T
Tab.3 Correlation analysis between TTE examination results
and PASP measured by RHC

%5 ROC #Z&H &V AHREE . 1- 214 Youden 158

Tab.5 The sensitivity, 1-specificity and Youde index of all the

pointcuts on the ROC curve

PASP;; RATD LAD  RVD LVD RVD/LVD

PASPy. rfH 0734 0129 -0.143 0222 -0.181 0.243
PE 0000 0223  0.175 0.035 0.085 0.020
mPAPy,. rf 0715 0.187 -0.154 0230 -0.191 0.276

P{E 0.000 0.076 0.144 0.028 0.070  0.008

T PASPye 64700 45 10l 31 KO AR T A s mPA Py 354700 35
B SF- Y57 il 0 ik HE DAL 5 PAS Py, 5 228 Ha 38 7 0> 50 PR 19 i sl Jok i 4 e
TAE

2.3 FEA4k ROC W& 547

DA TR AR AR b | DA R BUE AR BRI TTE fF
T PASP 9 ROC &k izt 2 T2 H 4L E (1), ROC
M T (AUC) K 0.812,95% BAZ X A K 72.2%~90.1%
(R 4), WABGITEE R 25 U500 RBUE R 552 15
Youden #6545, BV R BUE - (1-FER4E) , R KAl 0.56, #1k
£ Youden F5EUR KAEAL A I FL5i, W] PASP=64.5 mmHg
i PH I SHE X 1 R R 69% , Fi Pk R 87% (3%
5). ¥ TTE EZAEN PH A4 TH. 3 38 m R 5
7E PASP=62.5 mmHg M i S, %R 1) AR 70%,
RN 83%,

%z 4 TTE BTl PASP #J ROC B #7
Tab.4 ROC curve analysis of PASP by TTE

95% {5 X ]
AUC Frifei P&

TR R

0.812 0.046 0.000 0.722 0.901

TTEFMM PASP (mmHg ) R 1= Youdenf& %X
39.000 1.000 1.000 0.000
41.000 1.000 0.958 0.042
44.000 1.000 0.917 0.083
46.500 1.000 0.875 0.125
47.500 0.985 0.750 0.235
48.500 0.970 0.625 0.345
49.500 0.955 0.625 0.330
50.500 0.940 0.625 0.315
51.500 0.866 0.583 0.283
52.500 0.851 0.583 0.268
54.000 0.806 0.583 0.223
55.500 0.776 0.542 0.234
56.600 0.761 0.542 0.219
57.500 0.761 0.417 0.344
58.500 0.746 0.417 0.329
59.500 0.701 0.333 0.368
60.500 0.701 0.250 0.451
61.500 0.701 0.208 0.493
62.500 0.701 0.167 0.534
64.500 0.687 0.125 0.562
66.500 0.657 0.125 0.532
68.000 0.642 0.125 0.517
70.000 0.612 0.083 0.529
71.500 0.597 0.083 0.514
72.500 0.582 0.042 0.540
75.000 0.537 0.042 0.495
77.500 0.522 0.042 0.480
78.500 0.493 0.042 0.451
79.500 0.478 0.042 0.436
81.000 0.463 0.042 0.421
82.500 0.448 0.042 0.406
83.500 0.433 0.042 0.391
84.500 0.418 0.000 0.418
85.500 0.388 0.000 0.388
86.500 0.358 0.000 0.358
88.500 0.328 0.000 0.328
90.500 0.313 0.000 0.313
91.500 0.299 0.000 0.299
92.500 0.284 0.000 0.284
95.500 0.269 0.000 0.269
98.500 0.224 0.000 0.224
99.500 0.209 0.000 0.209
101.000 0.194 0.000 0.194
103.000 0.179 0.000 0.179
105.500 0.149 0.000 0.149
108.500 0.134 0.000 0.134
111.000 0.104 0.000 0.104
114.000 0.090 0.000 0.090
118.000 0.075 0.000 0.075
120.500 0.060 0.000 0.060
125.500 0.045 0.000 0.045
136.500 0.030 0.000 0.030
144.000 0.000 0.000 0.000
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Fig.1 ROC curve of PASP by TTE
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KPR 2 FhOr g BT PASP 5 rR EEAH SE (r=0.734 , P=
0.000) , 56 Z2 BUEAE Table 25 RIFFE 45 70 I Y
[l % B8 TTE Frill PASP 5 RHC Jrill mPAP 15
B (A e (7.=0.715, P=0.000) , {HEAAEAH SePETT
AN ATES —Fp O i I rERR 2 | A2 TROC il
2, ras R R AUC 4 0.812,5 0.5 #HELA SEit
A7 S, UL TTE £59 PASP A2 Wit (8, HERA 1
Sy dE ABHEFPEIF AN S . XK TTE fEZEARAR
sCE R AR AR, BTSSR TTE Bl PASP H9-F-
Y{H i T RHC, [7] B i %€ T PASP = 62.5 mmHg
ki TTE ffix PH (Wil FHE , 1B H§TE FRfEFETTESL
2 PH [(U45E N PASP=40 mmHg", A2 F , AHF
FERIG FLE R 22.5 mmHg, S AAFSE  TTE i)
B LA Al 3 S5 R A S R PR PE

T TTE Ak PASP B9 JE R Al BEA DL R LS .

TTE 5 RHC A4 JFHAS AR, 5428700 Rk i
(EDUT VAL 1 25 |, P 22380 DN Ay o KB ) 1 2 A
T, L =2 i R 22 ik v el T A A
A A EZE QARG T ) RAP 38 i U % 19745
{5 10 mmHg 3 {H RHC AOII{E S5 R & B, fEiT
50%M) RAP KikF) 10 mmHg, A WL, ANHERG ) RAP
FEE BT I EURE 1 PASP (8 Sl . R
i ] s 5 2 ol P 7 TR AR M e ik o 42 A 38
Be A AT B RO B = A HERf 1 . (B2 Pk Ar
Dy AR R B HEA T, FLAR v ] ) B e TR ek 1 ]
A B E BRSO R B3Ry 2R T4, vl e
2 ARSI T (Y 25 57, AN A3 ZE O B
FHICME PH B X SRR TR AR T 5 P T
RHC KiAr , 7549 PASP (B ] BERCHIIRAK . A5
o, 12 5 AE TTE F1 RHC A6 25 (8] 35 11 ARBE [ 24
Yy (g8 AR AR IRAE | DURTS =8 R 5 ) 16T,
{11 AR [ 25 W e A 2%, — e 2 12 RS VTl
JPE, 1 N A PASP Y I i A2

BRIz AN, LUR R Z Rl fER2 M TTE {5 PASP
mAERR M . DR 1LY Bernoulli J7 FEZ M4 T Bernoulli
75 R F LI S 8 3 R AR A A 2 X ) R 22, T
RESMNATA A E RN B . @BFN NERE,
it A= e 48 DR 2 5 | 7 R o o 2, sl — R IR
TN, TCIE AT 52 = A S AT ), 45
SEMIAE A R, DB Tt B Al A A ATt
PR RS RO ARE IR 7 AN AT, T A
BORET (Gt 20°) , 20 Al =20 S a3 . Mathai
SEWFI R I, R R RS RO AT 8] 22 [ 4 I £ 3k
1000, T S ARl 1.5%1", @546, BEE A
[t 253 B TTE M AR 2% . REAE P2 1 502 F
SEARE TTE &S5 PASP #ANMER , .5 T%4h PH
BHIY PASP, SARMI SR 45 AP E 2= 5%, SR R A
AT B 2 T 5 G A (0] B st ) AR [R] 45/ E AR TR LA
FA L RAP B A HER TS5 6

i T TEE £l PASP 5 RHC & 2 [A] f7 75 1%
# IR RN RE B SE TEE AUMHIELIZ T PH, AT
A S T Bh ik s AR S D B R R B, 2015
R RN OIS 22 2 PH 2 W 59697 f /T 48
MR B = SRR R R, DA R LA S 4 i
Bk e R 7 o B0 PR 3R (U Ay A 3 DA L A9
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