TR KRR 2019 4F 9 55 40 555 9 1 http: //www.ajsmmu.cn
* 1036 - Academic Journal of Second Military Medical University, Sep. 2019, Vol. 40, No. 9

DOI:10.16781/5.0258-879x.2019.09.1036 ° %i;%%% °

HERTHRERE. ISEMXENILFRSERANTHAMZEMHE

IEE, EE, IR, EgH, Tuk
Hira NRERE/NLAEE, 20 730000

[fEE] a6 FHHFESERE, WEREMmX G ILE kS E R (PDA) E3EIEIT A% et B3
Fok R 2008 4F 1 A % 2018 4F | A T HIMNA NREREATHIEIRI TR PDA £JL 300 f4, il 6 MHE3 X,
Heorm X 123 F, WK 177 6, R PEEaras oSN EMsikE, R4 PDA B A B8 B A &
EAS WA R I sk R B LA TR, A - M sh ks e U LA T I BERY Y . R 1L 3. 6 A
FEDTIH TR O S B, JARYE A D E R s I I s K ARk . 8 % 300 5l PDA AR JLEHEERTRIZ i
ERER RN, SRR 1~10 (4.54+2.8) mm. HHE)E 293 Bl ILTCERAR /M. 299 FilLEHETF AR KD,
b 97 fF: rh— 25 Rl 20k s He A A L3IA 7 R e At o R v AU I LI AN B <<95% 19 21 il LAT I B bR
7. 235 B IR PDA SHEG#HEATE S, 53 BIfUN Ik S8 R HEE PFM BT 4RI A4 7 1) Duct-Occlud 5%
R, 11 o LR SR A Rl b Bt i ae o 1 01 3 % s LR B 20 Al st kol e e i, R IR G Rt — 23R 97 o
ARJE 6 A~ H 299 B8 LA KIS . SEXIGEh IR A FERRE IS 44 BRI HN A SR W
JEHL X BL4) )L, PDA RN 5 ISR TR — b S e ™ S il B ks e IR W R R s R AR A Lk
PR AE M BHE AR IR BE IS R AT I RACR
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Efficacy and safety of occlusion therapy for patent ductus arteriosus infants in plateau and sub-plateau of
Gansu Province, China
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[Abstract] Objective To evaluate the safety and efficacy of occlusion therapy for patent ductus arteriosus (PDA)
infants in Gansu plateau and sub-plateau of China. Methods A total of 300 PDA infants treated in Gansu Provincial People’s
Hospital between Jan. 2008 and Jan. 2018, including 123 patients from plateau area and 177 patients from sub-plateau
area, were enrolled in this study. Their ages ranged from 6 months to 3 years. Anterior right heart catheter was blocked for
measuring pulmonary artery pressure before occlusion during surgery. Different occlusion devices were selected according
to the characteristics of PDA during the operation. Occlusion treatment for PDA patients with mild pulmonary hypertension
was processed and testing occlusion was given to patients with moderate to severe pulmonary hypertension. After 1, 3, and
6 months follow-up, electrocardiogram, echocardiography and other data were examined, and changes in pulmonary artery
pressure were evaluated based on the rate of tricuspid regurgitation. Results A total of 300 patients receiving angiography
showed defects, with the defect diameter being 1-10 (4.5+2.8) mm before operation. After occlusion, 293 infants had
no residual shunt. Totally 299 patients were successfully operated, and 97 patients with moderate to severe pulmonary
hypertension were tested for hyperoxia and 21 infants with oxygen saturation <<95% were given testing occlusion operation.
And 235 patients were successfully blocked with PDA occlude, 53 micro-arterial catheters were occluded with German
PFM Duct-Occlud, and 11 treated with ventricular septal defect occlude. One case aged 3 years old gave up treatment due to
elevation of pulmonary artery pressure immediately after occlusion. Pulmonary systolic pressure and mean pulmonary artery

pressure decreased in 299 patients 6 months after operation. Conclusion Occlusion therapy is a reliable method for PDA
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infants in plateau and sub-plateau areas of Gansu Province, China, with definite curative effect and high success rate. Testing

occlusion is a reliable method for identifying severe pulmonary hypertension, and choosing an appropriate occlusion device

according to the individual conditions can achieve promising clinical outcomes.

[Key words] patent ductus arteriosus; infant; child; plateau and sub-plateau areas; Gansu Province; occluder;

pulmonary hypertension

Bk F45 K] (patent ductus arteriosus, PDA)
SR DL N LA R OMENRS, 2005 e RO
() 10%". PDA 75 CFYIEE R 3 000 m) |
B IX. CEEER A 1 000~2 500 m) AR I
R TR 4R <500 m) , 249,524 b5 Rt
BRI 50%°, H it TR R vEIL i, W8 1 000~
3600 m, J& TR S X Ul b IX TR
B E SBZ X PDA B ish ke &k 4R
FL s, & JRHGE ., PDA — B2 G T
FARIRIT, BN BB AR /NERE BT IO S
S R T R R A b I s ks R
IR IX R, Padb X PDA H LG R R HL O
HLIE R X o3 R R, Forp 2 1/3 8L
HL AT X 2Rt X038 A SRl v IR e ™
HHEIGITE PDA HBJLEEAIAIT B, Rmx T8
i e R I PDA UL, JEIEXT PDA 224h L=
FRAN RPN (1) B 48 e A 1E AR D7 iR H i
WA TEANRGE . AT RS T 300 45 R S I
R X AT EF 35 1A)T PDA BRI R ZORE, PEAG &
BRI A U R A

1 #RIFE

1.1 Arxt % BEFE 2008 4F 1 H % 2018 4F 1 /]
HEOA T H M AR E BRI TEEEYT Y 300 4
PDA fBJL, i 6 MHZE 3 X, Hrihfilias
JEHIX 123 461 HR W X 177 B JRYT AR
e 2% i AR DB AR YT i % 3t
W= Sk FE R AIRIT ) Wik T PDA
HRIT s XA IR sh ke R UL, A 30k
JE<<2/3 Skl 4e F s i i 45 BH 77 <2/3 (R IABH
TR T USERTY 1 9%ErE, C ki) , %
Jfis bk R >2/3 Sl kol i s i AE B >2/3 1A
PEFRRH 7 H DA ZE 1) A 43R L T A0 o /4
EER LA I FEfE (ratio of pulmonary blood flow to
systemic blood flow, Qp/Qs) >1.5 MFrikEEin
57 (la 93fERE, C Gkl ) , WS I A8 S
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PESL ABRSE @ HR A N R B R A P 5 4
FL (2019-146)

1.2 FAREW HEERICIZE SR RA F
A1) PDA B . BB RIFEEP (ventricular
septal defect, VSD) 58 M AEE PFM R4 A
A2 771 Duct-Occlud 35 B £ 45 .

1.3 FRF & A BJLYR 4 SRR, 2]
JRESh KRN K , A O SR A I S 1l 3 B0 ) 22 4R
b, VEAGR SRR . AR-RE R A . WG A I
WS, RIGTTRE RSk AN 5, LMk
LIS B A e B A2 i AT B Bh ik =5 B 1 5
MR ARRETEHE B8 PDA, WK A B0 2 854
JE (45°~75°) . XT 5 F A ESHEIL,
Ve RN 71, K il 22 5 A8 22 I e ks
MNEW, WAL R G EEREAALE, RE
PR sk EEd PDA. RUE S IR S 20
WA . AERE RS IKNFT B ER e AT, R A
<= 1T 58 4 FT T 5 [0 B 3 28 £ e 458 1y S50 32 30
KEE . ZJ5HE PDA P REHCE S AR IR, s3]
HIEWIPRA B RS ASIE , UL EHE AR
Bif . BRI AT MLAS 1 A A B AL
R, HHH BRI, BRSSP
7. W RAF, N5 R 3 ) ik 5 e il 3l ik i
Wi, WIATRECEERS . M TSREF AR . 4F
kMt A 5 F G454t PDA WIMERY &L, #STK
Shlk-F¢ Eshk-PDA-Bli s fk—F D E-f L B-F
e B k- IRE R K EGE o X RUNSk R (AR
1~2 mm) RHAREIL (5 F SRR ) , %
FHEAR 0.035 oAy S22, & Eshk-F%
Shk-PDA-lish kil , 76 Eshkm#EelE, w
S P A AR T

1.4 REABEME AR08l 14 im
JEAHL 6 h, FHATUEEILTEN 12 h, A IEMGshlkeE
FEEILARGBREIES 1~3 ~H. AE 1. 3, 6 4
HeWbayi, SaroshE, JHRIEA B EmR
T BE TAS T 3l ik R i AR A
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2.1 EAFHSRAHENL A PDA L 300
i, 55 168 i, 2 132 fl. % h 6 TH=E 3 %, 1k
BN 7.5~20.0 (12.2+4.6) kg, 300 #il# LR
bR 2 B S B Pk vk R kG A s B, B B4R
g 1~10 (4.5+2.8) mm. 299 fi] PDA HIJL/A
HIETF AR, ARFA LT8R il 3h k4
J£K 32.7~80.3 (56.5+23.8) mmHg (1 mmHg=
0.133 kPa) , ffizhfk/EH 32.7~67.9 (50.3+17.6)
mmHg; G 293 FITCARI . 299 Bl TR
BN EILT, 97 BiItEA rh-E R sh ke s,
Sm RPZ i sh ke 4 50.1~80.3 (65.1+15.2)
mmHg, HHFTW R, % 97 HlEILT,

21 I e AU I AR AN B T AN R (<<95%)

ITREGYY, BIEEIEERIZI & 10, 20, 30 min
A3 )0 fili Sl K US4 T . 299 9 EE % TR sl Y
BILH, 235 Bl HUR A PDA EHEgRiE 7 EHE,

FARWH; 53 FlHE/Nk R IEIR A&, R

s F REARRIRE S, RAFER PFM A w4
721 Duct-Occlud 5HEEENE, Jraimineg; 43 11 4
SILH 4 (511t 3l Bk o S22 UL H’gifbjz%i&%@?ﬂ
MK GE (HRK 7~10 mm) , 7 BIEBH/N
Tk KA TE, WK PDA HE4sE3E
Ji AN R R EE g R Bl kose s, R b Rt el
JEHE VSD EHE A S EIEIR], SrRalE. 1 flk
BIL CA® 11 A KRBTy 8.5 kg) , Mhishfik
st BRI . B AU Sk T4, PDA filish ik
/N EAR N 4.99 mm, 3T TSR N AR H—
b (E1A) o ZEILIGIKRRBU B . < .
EH R W E G AW ME N 90%, i
FI00 2 A 30 Bk I 4 o 63 mmHg . [ 3 30 kI
5k 71 mmHg, B3E 5 RIZ0 0l 3 Bk 46 R
42 mmHg. F#EZKISRE R 87 mmHg, HEH] 8~
10 mm PDA E3E#8 )5, BRI RN m 00k, &
P A 23 VL b, TR EshiosksE (K 1B) .
S BIE RS VSD EHE IR TIIE, ZE R To
My sk, RUE R, SRR (K 10) .

1 FEER VSD #iE5ia kK. HIEEE PDAEJL 14
BIL, &, A 110 AA, B R 8.5 ke A: BH#1T PDA M E Ik R %15 52 i 5 B: PDA EHE R EHHIE 0L Fhliksess; C: Il
¥R VSD 5 R A £ 5. VSD: IR EL; PDA: Sk G454

2.2 R 299 HlEHEFAMIIN PDA B
L, EFEE 5 Bl sl ol 46 1 FF- 349 il 3 ik e 354 AN
)RR (R RALG, b3 T T 2200 i h ok lie 4 7R T 1 22
26.5~63.6 (45.3+18.8) mmHg, FI¥ffishfik
THEAE 26.1~63.6 (39.3+15.4) mmHg; OJIE
A0, 22 P R A X T AR AR A s MR X £k
KA 7 U ) LU AR BOR TS/, Bl s, 1
14 A KFE 7.5 kg BILARE 6 h 250 F Ak
Bk A w . TSIk R, ST IR T
FIIT 1 JBEWE IER . 1 6 3 % LRI

Skl o 87.1 mmHg, HIEERZIT &=
1023mmHg PP i SR RN BE FRAR S0 i . AU A
G RAEAR , R E G —Ry7 . HAaRILAR
Jﬁi@ﬂﬁ#ﬁﬁﬁio
23 REk MUBERE 6 M, 299 f#ilE L
VIR B IR AE . M O B A 2 7 il 3 ok i 4
JE . S-S5 il By Jok e 227 I o 1) 9 B 40 9 T o 2 IR
K, ARJE 6 ASHAR (18.349.6) mmHg,
(154+68) mmHg (F£1) .
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&1 PDA BJLEEBTT R R E L

p/mmHg, n=299, x*s

EiELan AH AJ5 BN Z NEREN| A5 34A A5 6 1A
fiish ks & 56.5+23.8 453+18.8 3244126 26.1+10.3 18.31+9.6
SEES I B ik 503+17.6 393+154 26.6+10.1 20.748.2 15.446.8

1 mmHg=0.133 kPa. PDA: sk 54 A 4]

3 3t i

PDA 2% W R DR Z —, MAE%%
PRI R, angh ki o T & . SR FE B6
HETSIIR R B2 MR N, ARAUEBJLSk A Tk
1 000~3 600 m FYH 744 = I SO i L X, 43
FAREHMNE NRERETT, HE A REERH L
22Ny, VAN 1520 mo VSR HLIX. PDA )
KRG P R AR HR N 32 5 R TR i
PARSAATE T sk A & ik, FREILBARE
il = JIF S I s A AR R, hiffis)
Jik S48 A A R BRI . S9ak, s
XIFER LAY, R KIbFIVAAEE, filizh
[k Ak SEARAR Ml /N Eh PR A I RIS el A A 4, B
I A YAC A R L/ P RSERE A=, DT S B sl ok v 1
FRELEAE, AR, RAEEIK R E A
AT,

o I KT i S X, PDA S8 sk 7™ o Jili 20 ik
BT HE SRS g, AR 97 B (32.3% ) HILEEA
-G ke e, o6 sk 4R 3 000 m
P Em X, sk FERESER, SENEM
Ko Bighkm EAPERT (Zhitkekas bt ) 2He
R T FARIGY T SCsETe R, B RiT7E A B ™ E il 3h
ok v FR RO B T, I R i B G i TR
RO, H A e AR A TG L 2 At AR
—E MY RIRRE o AL AT (0 ) R B
TR B E ISR . 97 BIfEA - T 3 bk
R IR, 21 BB LI e 4EU I 4ECTR RN T
AR (<95%) , o 5 FlgLO AR NEHA K
EREFARILE, HAFLIHZ 5 F LIS
R T, A1 BB LA S It 3h ol R 9
Tt HERRTY, HARILIA R REAIL, b
VI P o Ui B8R YT e 2 e P E il )
ok v R S ) — R T SRR i, 2 K 4
FARIERTF I

PDA FARMEIE LN ARYE PDA JEAUAE G

HEF, ST HA=2 mm MEJEFA PDA 431
B B wl b B i sl K v e A B L, RT3k P LU 3 ik
Ui LR 4~6 mm [ EHE R H B PDA 1%
I, EITETARMEARAR, ARZHTARY
REBE LT, T T B2 <2 mm Y PDA, BILAEIRTE
<1 FounERMAREEN 5 F 28, HAL0E
B, IS EM KA AR, BT T
ARMEFE® X F IS FA, FRATRALLT
P A 5 F S48 2508 PDA, WA GRINR]iE
if, WZEH] PDA HIEAFEE; WA ARGRIR LT,

M35 FH7EE PEM By 7 S A A 7= 1) Duct-Occlud 7155
B TEE . X TRRIEIL PDA L, G IF™
ATk, S AR AR K At 3 =2 i e i
Bk e R R 15 AT A AR YT B A R AR
PEALURBIFRE, FRATR 2P IRT A I
sk R PDA BL: S— il EHERT, W
JESh Bk I AR ATEE >90% H. Qp/Qs>1.5 A 47k
HIGTT . B ARRE N R, % W I A 5
kL KR K A A 10~30 min, W2
F B KRN BTG B0 kR T, L B

SO LR B AR I R R S AR Bz 7 B [l
EIEAR . B TR A B, A B ik R BRI >
20%, Bk AL AR A EE AR AR H L4 B0 R
7, AP EE AR X TR PDA BB, EShfik
AU bk EL T AR BR il 2 3E, =6 sl bk F B2 i 3
Jik e, AHSEHE R B L FARILEY,

EXFFELL, T IZIEEILP I 5752 il
T = S R Bl D R B ks e, R AT
B IR YT I W Ih 20 bk e e AT, AR K
A PDA 5[ ™ il sl ik s e B LR B G 7
JE GBI IK R, EHE TS, UGS RIFTFR
S, EIRE VIS KE R IR LA A
JFite <8 kg. PDA H4%£=6 mm AYE K PDA AJ i
JEEHE VSD HEAARIEATEIAYTY . 5 PDA EIEARH
b, BB VSD dsta % vl LA fef- i 4 3 50 ik &% Jili
SIPKNEE, AMLBEIR T SRS ko 2s i A& 2k
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R R KRR B A sk (S i 2
T (5 v 8L 98 7 58 K %) 4 D < T e o 1 5 | o,
INBRBEIRT . ARZHWAT 4 IR . RISk A K
7 Bl kN L Bl Sk BER KA TLE) PDA UL,
B E R AT PDA S8 gr s, Al T8ILMEE
Shkam, 5 SRR AR sh ks, RO
[IEHS VSD B EE, FARMCRRA . FARTN
it P 00 2205 S0 7 A0 2 ki ok ) L9 P, 3l
G e i sh ko as &4

R LT, BIEGTTHONE SR R R
X 224011 PDA WHhm, BRI R R A
P& 7 E il Bl bk s PR AT RE v o AR HPRR S A A
DL VEPE B 18 AP TR 1 B D B HUAS: R A A I
IRBCR .
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