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(# ZE]BW X P70 ATRIT 1 3h Tk 548 K 1 (patent ductus arteriosus , PDA ) £ Ff 5 B Jili 2 ik /5 & (pulmonary artery
hypertension, PAH) £ 38 AR5 KR 5 L3 80 1 2% Bt IERE 75 F8 b L 5012208 83 b Jili (249 245 1l 12 EE (pulmonary to systemic flow
ratio, Qp/Qs) 54 ARG i sl ik J7 8O O BESS A IR AR ek e BOMANE . T3 3% « SEEBUAT A AEH IR PDA 5 JF PAH &
#3351, MR AR T Qp/Qs 434 Qp/Qs=2.5 41 (A 41) B Qp/Qs<2.5 41 (B41)  RAEARRI ARG 2 4100 45 K0 A 3R A5 19 10 3 ) 2%
SR, IR0 SR AT R 5 Bl T 59 2 M8 75 0 31 8] (transthoracic echocardiography , TTE ) 25 5, %F 2 20 #EA7 20 P9 K 2R 1A] %6 64347 o
53R : OARG 2 4118 its ) Jik 1 4 Ji (systolic pressure of pulmonary artery , sPAP) K Jifi fj ik - 3 Ji: (mean pressure of pulmonary
artery, mPAP) JC 2 5% , RJ5 BV Z] A 41 1#) sPAP JZ mPAP #4 ik F B4 . QA 41 220 E R A I P 4248 22 (left ventricular end
diastolic diameter index, LVEDDI) | 220> 5 N 4248 £ (eft atrial diameter index, LAL) \ili 31 ik PN 4248 %X (pulmonary artery diameter
index, PADTEARF 48 h AJF 145 H AR 340 A S BRRTFEAR , B L PAT.LVEDDIFEAR S 34 H BRI REAR s AR 2 218 470
EEP KA Wféj’a&ﬁ(right ventricular end diastolic diameter index, RVEDDI) G225 , KRG 3N H AT B . @5 FIA GBI Z]
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The study on the application of pulmonary systemic blood volume ratio
in transcatheter closure of patent ductus arteriosus patients

with severe pulmonary hypertension
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[ Abstract]Objective : To compare and analyze the hemodynamics and cardiac ultrasound indexes before and after operation in patients
with patent ductus arteriosus (PDA) complicated with severe pulmonary artery hypertension (PAH) who have undergone interventional
trealment, so as to explore the correlation of pulmonary to systemic flow ratio (Qp/Qs) with pulmonary artery pressure change and car-
diac structure recovery and predictive value of Qp/Qs after interventional treatment of such patients. Methods : A total of 33 PDA pa-
tients complicated with PAH who had undergone interventional occlusion were divided into group A (Qp/Qs>2.5) and group B(Qp/Qs<
2.5) according to the preoperative Qp/Qs. The hemodynamic parameters obtained by cardiac catheterization before and after the opera-
tion were collected, and the results of transthoracic echocardiography (TTE) before and after the operation were recorded. The two
groups were compared and analyzed. Results: (D There was no difference in systolic pressure of pulmonary artery (sPAP) and mean
pressure of pulmonary artery (mPAP) between the two groups before operation. Immediately after operation, the sSPAP and mPAP in

group A were lower than those in group B. @ The left ventricular end diastolic diameter index (LVEDDI) , left atrial diameter index

(LAI) and pulmonary artery diameter index (PAl) in group A were
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ES1EE - 21 BAR , Email  liuxq 6400@sina.com. after operation, while only PAI and LVEDDI in group B were lower

lower than those before operation at 48 hours, 1 month and 3 months

52 H4 BR - hitps://kns.cnki.net/kems2/detail/50.1046.1.20230508.1317.002.html than those before operation at 3 months after operation. There was

(2023-05-09) no difference in right ventricular end diastolic diameter index
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(RVEDDI) between the two groups before operation, and group A was lower than group B 3 months after operation. @ Five patients

with immediate residual severe PAH occurred in group B. Among them, targeted drug therapy was significantly effective in 1 patient.

Conclusion : DFor PDA patients with severe PAH , the greater the Qp/Qs ratio, the more obvious the recovery of pulmonary artery pres-

sure and cardiac structure after operation. 2Qp/Qs has a certain predictive value for the immediate residual severe PAH in these pa-

tients.

[Key Wordslpatent ductus arteriosus; severe pulmonary hypertension; pulmonary to systemic flow ratio; percutaneous interventional

occlusion

K S KA (patent ductus arteriosus, PDA ) &2
FE TR A R i DL ) — RSB A3 K, S
4 JF Bl 8 Bk =5 JE (pulmonary artery hypertension,
PAH) , Y4 if i o & B PAH B A A B35 AR i 3 51
PAH (P 57 (Bl )Pl BE ) JE i I AFok, 3C
Mk i 18 F5 22 04 ili 39 Jok BE 77 48 %X (pulmonary vascular
resistance index, PVRI) J& % T & B FE A &2, 1M
Jili 7R 4 24 1ML 18 H (pulmonary to systemic flow ratio,
Qp/Qs) VE R —A~ LAl , Hp T30k I T AR AU i, I 4
DRZERL/NN , A B A T4 R PAH AOME . AR
2010 47 R L B =7 2 SN e k0 B 4 B 4
FE™, Qp/Qs KT 1.5 7% 180 2l g U filf g Jie By BE 47
FARIGIT o VAR ST S AT ST 20 10 T Sl Ik 4
A P AH G fili 2l Bk &5 i (PAH associated with PDA,
PAH-PDA) W {53 B, 78 Qp/Qs KT 1.5 (i FE A |,
A #5 T 2 Bt 1 35 B ] B3 0 SR B RS A58
RAERREETE PAH RGO , H R 5 A AR
JIF L Qp/Qs 7E 5 B PAH-PDA ¥ 51l v 9 137 FH 38 75 F
— DS o ASHIFSERT I 2 S8 R T 3 R L A3 A
Tk, AN TA] Qp/Qs 1Y HLJE PAH-PDA & IfiL i
BN 1 bR A A K B O IERR S, B ERR SRR IR
BHE T Qp/Qs H A AR i 8 bk & 07 k% 0 ESE
RS2 ) AR A B A0 A AR LT (o

1 #RFTEE

L1 FRAZ

2015 4% 3 4 2 2019 4 10 A T & Be st AT /v AR
PDA & 3 T & PAH [ % 33 41, W 8 fiil , & 25 fl, 4F #%
(26.36 + 12.58) % , IR 5 (39.37 + 11.13) kg, H 15 (150.79 +
13.52) cm, £ % (90.09 + 16.52) ¥X/min, PDA H % (10.09 +
3.45) mm[(4.50~16.70) mm], N THF5E, LL2.5 Ry o3 5,
Qp/Qs=>2.5 4 A4, 2164, B 54, % 114 ; Qp/Qs<2.5°4 B
A, 31740, 5 34, 2 1445 . e 28 Mg 8 7 0 3l 8] (trans-

thoracic echocardiography, TTE) $& 75 2200 1 K% A 41 15
1, B 15 Bl

LL1 S9ABRME  JI0L PDA S 5 A5 O M i AR 3l ik
Wi He (systolic pressure of pulmonary artery,sPAP)>80 mmHg,
LA §i5 Jili 2l Bk 7 2 J& (mean pressure of pulmonary artery,
mPAP)>55 mmHg; TTE $ 7R 4 72 19 45 43 5% L A2 1) 45 43
N B 533 35 11153 (ejection fraction, EF)>50%.

112 HEBRARME  Qp/Qs<L.5; A IFA BRYLPh O R4, A
KA A R s B T 5 S PRI 3 Jhk s e A H Al 2 A
PAH ; AR HR FHAE 1 2590 3 AN, A5 IR 2
W (LB R TTE KT s RV

1.2 ERF RKMH

EEEH  [E 7 PDA BE AR 50 Amplatzer B35 45 ; TTE X
i : 92 [ GE Vivid E9(E95) Dimension F (5 2 3% ) 1 75 ()i
FRZWHAL, 1.7~5 MHz 048 s 5 0 i 3ESE L : SIEMENS 23
] Artis zeego Card & W&o
1.3 R T &

TSR TG R LB AR TTE £ 280, RATT 7105
G A 1 SR T B O 7 R I i A R A ELAACRR
TR Qp/Qs. ICFEARAT R ASG 48 h ARG 1AH RJE34MH
TTE 1 A9 A7 0 2 &7 5K AR A N 42 (right ventricular end diastolic
dimension, RVEDD) | 2.0 & &7 5% A 3] P 4% (left ventricular
end diastolic dimension, LVEDD) . Z£.0 i3 N 42 (left atrium end
diastolic dimension, LA) Jifi 5 ik N #8 ( pulmonary artery diam-
eter,PA),

ok AR A ST SEA A B a0t (Qp) AR A i
(Qs) .Qp/Qs A7 Lo 2 &7 7k A M 1248 £X (right ventricular end
diastolic dimension index, RVEDDI) .PAI.LVEDDI . LAI: {&%%
AL (m?)=0.006 1 x B (em)+0.012 8 x A (kg)-0.152 9
(Stevenson 243X ) ; Qp(L/min) =453 #E & (L/min ) /[ifi 3l Ik 5 i
K I 45T RE 2548 % 1.33 x Hb(g/dLL) x 1015 Qs(L/min)=%&
THAE fE (Limin) /LR 3l k-5 145 ik il 4000 0 8 22 0 x 1.33 x
Hb(g/dLL) x 101; Qp/Qs="14 3l ik 55 14 ik it %016 1 5 2 (/A
I -5 i s ik i 48060 0 2 22 (s RVEDDI (mm/m®) =RVEDD/
RFR M CHAR TTE S5 bR 48 B0+ ik 5 Z A0 )

131 —fBORMIEE  ICSE TR R PE ] AR B
PR SO AL L PDA BARSE .
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132 BEVTEE ARJE1.3.6.120 H R [ 5008 AR EE B
S TTE WA 45O RN A 1 04 I 3 B S I 400
ST BRI AL U 25 WA Ty BE AN I it 50 ik i e R 5
1.4 %hit®am

FA GERER YR « b 22 (R £ 5) FoR . IEASTERE
KRR, 5 AR IE 4345, SR A A ek, B
) R DA TS 1 23 A A SO 56 . AR5 R JF 2 417 k)
F14 BT R B 5 R R TC X ¢ K 56, 2 4L ) 3592850 L A3 SR FH A ST B AR
R , 2 20 FB AR [R) B B 1 0 FUE A 75 110 50405 3 >R 2 42
0. KK «=0.05,

2.1 RAT— A& R FA B AR K A S
A ABEEARN 2 4 B B — B R PRSI LR 1.
F1 AAEERG2E— BRI (x£s)

Eizt D A4l B4l i PfH
1 25881193 26.82+13.52 -0.213 0.833
Bt ii/em 148.13 £ 1649 153.29+9.83  -1.102 0.279
A5 2 kg 38.66+11.57 4047+1037 -0475 0.638
LR/ (K /min) 90.60 + 16.60  89.47+17.42  0.187 0.853
MLEMAN(L) 1346173  12.99+230  0.588 0.562
PDA E#/mm 929+282 1081396 -1235 0226

A AFE AT 240 RVEDDI . PAL . LVEDDI . LAI 4%, ¢
it % (P>0.05) , B4k L3 2,

R2 NAHER2ATTERSHLEK (x £ 5;mm/m?)

22 24ARKAHILE

22.1 OFESESEILE ARAT2 4 sPAP .mPAP 43 LA
ToGeit 2z 22 7 (P>0.05) s R BV ZI sPAP Fl mPAP ¥{R AR
A, B G222 5 (P<0.05) ; A AR5 BI %) sPAP .mPAP %
FBA, AL I#2E57(P<0.05) . HIEILES.

®3 2AMENBKEHNSHLLER (x +5;mmHg)

Ei2 A B4l i PIE
AR A sPAP 10563+ 19.14 110.12+19.81 -0.662 0.513
ARG I Z) sPAP 46.93 +13.42"° 6524 +20.03* -2.992 0.005
A mPAP 71.13£13.57  71.59+17.21 -0.086 0.932
RIGEIZImPAP  27.07£9.48"  43.76 + 14.84" -3.733 0.001

T a, 5ARHT AL, P<0.05

222 TTEASHELEE A4 PAT.LVEDDI Ml LAT#EAR 5
48 h ARG 1 H BRI 34 A B AR FAR, B St 2
5 (P<0.05), 34, B PAI.LVEDDUXAEAR G 3 HEA
H AR , A o324 22 5 (P<0.05) , LAT 5 AR J5 4% I BE 5 R
B RS, RS 22 5 (P>0.05) , WL 5, AB24HHAN
RVEDDI R J5 £ B} Bt 5 R ij L8, ¥ L4 15 22 F (P>
0.05), W44 K5,

RVEDDIMYAEAR G 34 B A4UIKF B4L, B G it2#
255 (P<0.05), W 6, HA TTE &5 bR AR BT A G 2 41 21 1]
LB TG4 2 5 (P>0.05)

23 A

AJF V20 R T PAH(mPAP>55 mmHg) 9 H2 3% 4 5451 .
PIRATEBYL, Horh Qp/Qs B/ 1,53, 5 KR 2.20, 54+
1 181 (Qp/Qs=1.50) 76 i A7 A A 2% AR S5 BRI Z1 IT i #8 ) 25
W1 B A= ) IBYT ARG 64 A I TTE I i3 sPAP R Z 1F 3 , R

Fbr Al B4l i P{H S5 134> F o JUE A% o0 5 PN AR S5 A T B A 4 /DN o IR R 2
RVEDDI 1398+3.05 1478243  -0.835 0410 AR OINREIEN o HARITHL I 2590677 1) 4 85
PAI 2578636 2293+496 1437  0.161 3IBET E ARG 34 A L TTEAR R sPAP REE R IEH . 14
LVEDDI 50.73+9.97 4471+837 1884  0.069 (Qp/Qs=1.57) BliiJi & A J5 4 4E% 114 A, TTE 4 11 sPAP 24
LAI 2079+ 680 27.64+694 0895 0378 08 mmHg, 470> 3 FepiE A

F4 ABARNTTESHLLE (x £5)
£zt ENill] RIF48 h ARIE1MH RJF34H F{E PE
RVEDDI 13.98 +3.05 13.19 + 1.60 13.78 +2.20 12.77 + 1.41 0.643 0.591
PAI 25.776 + 6.36 18.81 +5.51° 16.05 + 2.67" 20.10 % 5.92° 6.733 0.001
LVEDDI 50.73 £ 9.97 4152+ 6.20° 3853« 12.15" 38.59 = 8.30" 5.094 0.004
LAI 29.79 % 6.80 23.98 + 5.24° 20.92 + 4.25° 21.97 +7.93° 6.081 0.001

T :a, SARHETHAL, P<0.05

*5 BAARNTTESHILEK (x+s)
Bzt ENif] ARJ5 48 h ARJE 1A ARG 34MH FiH P{H
RVEDDI 14.78 + 2.44 13.68 +2.82 13.40 £ 2.31 14.43 +1.99 1.041 0.383
PAI 22.93+4.96 19.25 +3.74 18.15 + 4.93 17.44 + 524" 4018 0.012
LVEDDI 4471 £8.37 4128 +7.91 39.24+9.45 36.62 % 10.19° 2.802 0.049
LAI 27.64 + 6.94 2457 +8.43 23.16+7.34 2224+6.52 1.582 0.205

T a, 5ARHT UL, P<0.05
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%*6 2/HRVEDDIFREREHLEE (x£s)
Fisf ] A B4 8 P1H

AT 13.98+3.05 14.78+243  -0.835 0410

AJ548 h 13.19+1.60 13.68+282  -0.547  0.590

AJE14H 13.78£220  13.40 +2.31 0.440  0.663

P NEREO 1277+141  1460+1.86 -2.358  0.030
3 3t it

e AR - S5 DL %) 3 80 2 ) A 3 U 19 2 R A 0
95 43 i oy o () e kA =5[] B sk 43 S PDA X T
PDA 1M 5 (JUHAS KA PDA) , i T HAFIR 0 S5 4 K
L8 TR A i, A mE s K, an
AN KB 5T F AR, AR RS K A0 IR (A5
(RIIBLERIE)Y . REMEFRKIN I —LRIMA
WS4 ST BT ABHEERIAYT . PDAN ASIEAR
BN, IF AT D B )4, 38 AT 84T PAH PR
PRI, 2 I DR Ry B 3 AR A A B3 AR IF AN R
N E A PDA H& , 47 PDA & S HA A RT iRy
Ik R RGBT T A AIRYT -
3.1 PAH-PDA

PAH /& PDA f¢ 0 & UL —AIF KE , B
BB A A7 K FF o il sl ik s R 43 sl g 7
it 5 s B BHL 7 784 il 5 ., 0y o 28 il s e o A ]
BH 77 F9 i 25 FE R A AN AT 3, J5 3 DA I FAR . SR
A FR A R 280 25 VR R Bl ) B R R A T
BHEIRITE R BT ARJF IR K PAH (R 5 64
H -5 fiti 3 ik O 3058 T 25 mmHg™) |, H U 4
A il 2h ik e R B SERR TS 25 A AE 22, B
PAH-PDA B ETES A B HEARTTHEN PAH B4 5L
REE,
3.2 & JE PAH-PDA B 49 3) ¥ 7 i

X T HE PAH-PDA %, Bt 5t s %A
45— B br R I W B T, R YT AT B A PRk
PP, HATE IR R A B AR, B A 250
LR A 45 Flul S HR bR AR I8 R TG PAH AYPE R
B D SRR Qp/Qs . PVR  Pp/Ps Jiti 1 ik [
J15 , Hop Qp/Qs R d W E e bR 2 — 5 H I TE
8 A S B S 0 R I P ek e . ST
[l SR SRR P SIEIE B = e 2| RUINF W 4]
FAE A7 3 3 20 A BE M | B3 5 s 20 4 4
PR BRI I, HA 17 R s T A 4y Al
A, H AT AR R B ] A S i . b

7 AR5 2 BH s 55 A R AN T B, DR il i G B ) 2 40
HUBEAR 3 )= &6 199 42, AS BB FH Ok P-4k 5 % PAH-
PDA P 0 fili i 45755
3.3 Qp/Qs £ ¥ i & B PAH-PDA P& 49 52 )

H A [ 8T 35 PAH-PDA HB %/ AEHE AR
I, JLF- 32 5R I 50 B 45 34 i R b e
Horfr Qp/Qs JL L E B AR MEIE AL — . MG IF
FENT B AT EHE AR M TEJE PAH-PDA 3% &0 -1
6 A A I T , 16— I £EL (PR 7R A e B« % 4R
AR PVRUZME— 1) —FP A J5 PAH T 915
bro Qp/Qs 5 Z % YIAH & (PVRI=mPAP/QP x 1A 3%
T Wood U-m?*) , HLAE Ky FU AR, Gl 5 i, 25
SCHHE, Sy AME ISR, H B PAH-PDA B35
W 4 il 3l bk e oK 3R K, Qp/Qs ETBH (2 T
15, AR RIS 1 Qp/Qs K HE A A B AR W] 17
P, B TR IR IR TR, LAk Qp/Qs #E T 4F
# 2] /Y Treat—and—Repair % BE" th g8 45 N, 24
PAH B VEAG A AR B 1 BB, 45740 15 25 903R 7 O E
FE P VA S S AT AT A O KA SO B, v]
JE BT, HARE oA 14 B H AT 2 000 S
AT Qp/Qs S I PEAL , I T 5 R R IA 1 i
BH T ABHEAR

SR AF 2k , A B 5% 3 W] L 26 5 if PAH-PDA
B Qp/Qs BIRIB BB AR IE AT A FHEE A S5 Tl
Je IR, 25 R AR IR o 40 It s S i A L B[R]
T2 BE AR L 9 0E RO 5 AH ELAE AR 2 R 6 T
T A 1 AN MR AR [) A 43 AR I K, PAH
AT 30 X A% TR bR B PEAS HE TPk . SR A
WF5E 5B % T 8 PAH-PDA H 3%, Qp/Qs ik, A
Je IS 9 ok P 3o JUE 5 R S B
34 KT RBIRERGHH
341 KT Qp/QsZE S5 ARG PAHI LR  AHf
FEER B, PDA G IFEE PAH BB HAHT Qp/Qs
KT LS53R I, Bl F 3K, AR5 Il bk 7
T AR I I L D PR T B R R A sl Bk BEL A
Ko Jili Bl JKBE 7 v v AV B s W T Ml ot A s A
TR B, 7E B A0 B AR T 25 5530 B 22 oA M ot A9 722
LR R 2 |, e s B ™ ER I B U A 0 9
M4 R 2247 50 Tk, Qp/Qs BFEAIR (B 4H) , H:
A NG5 0 Bl 8l K R T B A SR 1A il ot A 5
PRI 0 g R (A LD .
342 KT QpQsBEARF LSRR &
WF5E s A 4O RESS A IR Z LT B 41, R Al
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AE 2 AR B A T 25 S AT HE T Qp/Qs R K, 220>
B %) 5k e s ) SR K, BB A A B R 5 40Tt
BT AR, 20 B it 0 Jok Ay o, 2 20 B 8, e 0
il 2y kR 3245 B HR B 5 Qp/Qs iR, il i 4 .
AT B /1N, 2 BBl I A5 9 7% AR X Ak T A R Y By
B, D RSB 5 w0 AN B B R PR R
Qp/Qs K, Ml sl ik e 77 F B B BRAR A7 O AR 2
T PR K118 KBS /)N

3.43 Qp/Qs 5ARJGRIZIFR A EE PAH A5 I
N, A LB E A ARG TG 15 B 20 5% B8 36 5 PAHL, 1)
BAHIA SO KA. ZMG IR REBHRERS
IASEI IR B AT ARG (R 04 AT Re C 28
BB R AR AR . T RE 8 A R F Y [E N
ARSCHR A, A2 111 615 IF B2 5 PAH (%) PDA f&
HT R RE R IR SR RTET Qp/Qs>1.5, AR J5 B
Z ¥ PAH & (mPAP>55 mmHg) (i 8.1%, [A] i % FHL
A5 RVZ0 0 =3 PAH 1 £B &, Bl 7 0 1) Al 8 ik e
TARLFEAR, B Sk s T (BT 1~84F) . I
AHIF G I D, 2 ) R 5 B R A 7 O 2295 1) e
SRR B HTHE PR IR RFFE

3.4.4  Qp/Qs 5K J5 BV ZI 5% B PAH /&8 W) 259 1+
T T ARG RIZI5% 8 B PAH (% PDA (5 R
S T A8 1) 227 ) 1 o R PN SRR i b sk i B A
3B 1 2 61 A S5 1] 2454 T PSR B R AT . A
9 161 (Qp/Qs A7 1.50) A Ji5 45 1 1] 25 4 T i A%
RAER IR, HEOEE A, 17 A
220 B A T RE PRI o ASHIF I 19 Ry BIR A B s
[l BB, TTE K2 R 28 [R]— A AE , ELRE 5[]
VTRV N LT 7/ Ry T

2 % X M
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