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Abstract

Objective: To study the cause of rapid thrombocytopenia and organ hemorrhage in congenital heart disease (CHD) patients after
interventional occlusion.

Methods: A total of 665 CHD patients received interventional occlusion in our hospital from 2011-01 to 2015-12 were enrolled.
The patients were divided into 3 groups according to the defects: Atrial septal defect (ASD) group, n=100, Ventricular septal defect
(VSD) group, n=100 and Patent ductus arteriosus (PDA) group, n=465. Pre- and post-interventional occlusion platelet levels, the
relationship between PDA occluder diameter and platelet counts were compared. Pressure difference between both sides of occluder
was randomly measured in a part of patients including 50 in ASD group, 50 in VSD group and 102 in PDA group. Based on occluder
diameter, the 102 PDA patients were further divided into 2 subgroups: Giant PDA, n=42 and Medium-small PDA, n=60; pressure
differences between both sides of occluder were compared between 2 subgroups.

Results: No severe thrombocytopenia and organ hemorrhage occurred in ASD group or VSD group. PDA group had 36/465
(7.74%) patients with severe thrombocytopenia, 18 (3.87%) with organ hemorrhage and all of them occurred in giant PDA subgroup;
the diameter of PDA occluder was negatively related to post-operative to platelet counts (r=-0.659, P=0.001). For pressure difference

on both sides of occluder, compared with prior operation, PDA group showed increased systolic and diastolic pressure differences
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and increased mean pressure difference at immediately post operation, all P< 0.05; systolic pressure difference in VSD group was
(56.57+15.33) mmHg, in Medium-small PDA subgroup was (58.33426.65) mmHg and in Giant PDA subgroup was (94.66+27.62)
mmHg which was much higher than those in VSD group and Medium-small PDA subgroup, all P<0.01.

Conclusion: Rapid thrombocytopenia and organ hemorrhage in CHD after interventional occlusion only happened in giant PDA

patients. High pressure difference formed high-speed filtration blood flow which may cause scouring damage on platelets and it was

the main reason for thrombocytopenia occurrence.

Key words Heart defect Congenital; Interventional occlusion; Thrombocytopenia

Hilr, W™ ABERE LN A A SRR
PRECHE (S0 IRITBE ik, (RN A
FHEAR G ML/ TS | e, LS
k-G48 AP (PDA) Fr S B0 /MR D A5 9 A1 S 2%
B, E RN R AR AR P IG R ) ASHIFSE o3
Frak i 2011-01 2 2015-12 70600 A BB ARG
BE B RTORE, BT /N B AR A B R AL A
R AR A

1 BREHZE

YEHL 2011-01 % 2015-12 ZERK PO WRH 580
WA AFEE B 665 B, 1279 ], Lotk 386 141,
SRR (15.5+5.22) %, H G RIg &G (ASD)
B 100 ) (ASD 4 ), Z[EFgEH (VSD) 3% 100
BI(VSD 24 ), PDA H# 465 f#i]( PDA 4H ).

YHAFRUE: RE > 5 kg, 4F#D 1~60 %, HHiE N
AW AL O, TR AR . HE
BRARE : S IR M B Ik = 1 5 A I S o A=
A7 A5G AR O LA BT 5 ARG SO B
i B LA O A ERAE P AS ZORE 5 100 H R B I D) e
SEH, A e B RE A A IR R S Y R
H 5 ARATIEAEE T/ MR ST EEZ )

BT ARIBFS RN A B R R T A S
SEAR N, BEAILIN 43 A B e < B 9 i R T
%, {45 ASD 4H 50 {5, VSD 41 50 5], PDA 41 102
B, FFHHE PDA A2 K/ PDA 4143 E K PDA
B 42 B AT/ PDA BB 60 B, HARFRUEN 14
% VLT JLEIRTE <8 kg 7 PDA HAZ > 6 mm, A
PDA HA%> 10 mm B E HE K PDA™M, HA Jyd/h
PDA.

ARG 48 h 4B 3 UEA TR 75 0 3l ] B ot & R
AT, USSR E A OSSR B (s, A iR
I L B BRSO, R Bt B s PRI AR IE

(Chinese Circulation Journal, 2016,31:993.)

I o AR ML/ R BEAN TG 20k, N/ 2 o
I U B < 30%; WP RN i/ NRTHECT R
319%~49%; FEW: M/MUTECT R = 50% . Hl
RERE LA, SRR L. s, B, ShmmAt
[B/NF 1 h, PR, FREEAS i, AR I
FHME, PRI (N2 AR 7 5w RE s . (AR AT
LRI, RREUMG SN )2 BRI 7] S
BUMA B S22 R I, B A B A L

Gi it A TR . SR ] SPSS i it Bk A T B 4y
Mro THRPERIIEL + driEZE (32 FOR, 4l
H B R R ¢ 5. TR R SRR, R
F x° Ke6. F Spearman HH ¢ 2 0 e AH G J7 9]
P<0.05 HEFAGE XL

2 R

2.1 3 HBRFEIEARTG M/ Mk g
3B HEA)E 48 h SRR, /NI
H S [A) R B R (P<0.05~ 0.01, 2 1), ASD 21 H
VSD 41 5 TG I /N B AR A AR 2% H i
4, PDA 41 & A /M FERFAIR 36 1] (7.74%,
36/465 ), MUAZYE L 18§ (3.87%, 18/465), HAX
RAAEE K PDA e rh, 18 BIHLIARS B I 2
i, HorpAFEAERIL 3 7, A BT
|17/ I R (W& 1 RN TS D =i a1 | o 14
MBI I o 540, AT 3 i Ve o B A s
EAH L, (ARG 2 A PR IATS R T4 L MR
I7 o . I/ MO BB R TRERIGYY, I
PRIRER A e BRI VIR —2E T B BB LA B 4 1L

3 AREFANBEMIMITBTUER(x25)
/R (x 10%L)

Al Ran K 48 h P
ASD 4R 100 302.87 +99.00 261.57 + 88.66 <0.01
VSD 42 100 248.28 +91.29 211.62+70.56 <0.05
PDA 48 465 270.34 +93.21 181.567 +92.49 <0.01

7E:ASD: FERRERR; VSD: EEIFRERH; PDA: sIBkSE R



rhEEFR A 2016 4F 10 A 25 31 % 55 10 W5 220 ] ) Chinese Circulation Journal, October,2016,Vol. 31 No.10 ( Serial No.220 ) 995

2.2 PDA B E B HAAR KNS i/ M58 A8
KB 1)

PDA 41 F B a8 AR S5 ARG /MG T ECE
A FAE(r=-0.659, P=0.001 ),

350
300
250 /\/\__v
200
150 — AE

100 — RE
50

/R x 107/L)

4 6 8 10 12 14 16 18 20 22 24
PDA #88 EZ( mm)
> PDA. EHBkSE R
PDA 4 & $#HHE SR HE AN M/ EIHE X S 3T

0 2

2.3 3 B E BHE ARG BHE A< 5 i 1 2278
fRIEoL( % 2)

BHEARAT GBS M T 125 Fes . RJFEIZI
5RTTE, PDA /)y PDA FIE & PDA B UL4E
JE22, GFSKIIEE R 22T R (P <005), IR
AEHAE2%, VSD 4H( 5657 + 1533 ) mmHg (1 mmHg=0.133
kPa), F /N PDA Hi # (5833 +£26.65) mmHg, H K
PDA % (94.66+27.62) mmHg; F K PDA M #
VSD 40 K Hi/s PDA SR TR (P 3 <0.01 ),

Je BV ZIe 4 W 220 (58.33 +£26.65) mmHg, E K
PDA i (94.66 £27.32) mmHg, 2ZS3A5iFmE X
(P<0.01 ), 55 HE 3 22 T8 BRI o 3 0 38 Pl 285 B b 4
P SR TR V28 S T v A /0 B B DA o T 1) 2 20 Bk T o
Tl IR A i S bk A, T I AR B R P R L 2R
EINRE, I E A B SRR LT 4R i/ E B
Ji o AT BRI B/ AR A, (H 7 e L
Wl ™ 27 BT U b R, BT I
L& ESIE=pr R R USRS 0 ol W1 %73 d | AN
URE RV €L TIE N 1 - N -4 (01 Y X
SIS RE, ROCE R T /M B A R D B
I SR Iy 2 Bl i AR B o 1

A G R SO A AT E A S I/ SR
Lo RAFER PDA i " HARBIEAEST
FIREHA A BB, TGN IR 535 g i
B2, F k5 sl bk i 22k, 7 m i
DTN R LY T N S (1R o0 R/ BT o =3 e = N
IINBCAS S R T AE 50T 2 2B 2 R i vl T B
TR IR N T AR AR SR, iR AT AR R
TR AE 54 245 4 X IR e JHE P 1) SR R A 28 T IR o
Je SAMEVEBE LA, TR [ M, iR
PR R, FLm MR A R B 7~14 d,
FERBES B BRI 10%, TR /M
FE, /MR Y B2 SRR R Bh AP A il IR
b U TN B R A SR R R B i/ M ) 2

TR, R TR,
3 HBEHERNEHERCATHENETULER (MmHg , x=s) L
N EREE THEE SRPEE o
! A& REEZ T} LY Aot REEZ AT K BRI/
ASD 4H 50 5.22+2.52 - 3.52+2.19 - 2.12+2.56 - s
VSD 48 50 61.53+18.57 56.57+15.33 23.65+8.82 22.57+7.59 7.55 +4.56 8.25+5.67 E”‘Flg%&m,ﬁg%& E Hj —[ﬂl‘%
PDA 4 HYIRAEEE R PDA B,
/N PDA 60 4567+18.35 58.33+ 26.65 41.35+11.87 53.22+15.68 39.76 +12.52 52.33+15.69" H Lj S'g—mlﬂﬁﬂ:ﬂiﬁ *ljj Hﬁ ILH Ifll

EAXPDA 42 37.23+11.55 94.66+27.32"“* 52.35+6.53 69.56+16.32" 44.87+6.33 57.68+13.22"

E:ASD: FIEREH; VSD: EEIRRERS; PDA: SiFkSERM; —: KM, SAHLE P<0.05 “P<0.01; 5VSD

4BEEY P<0.01; Sch/) PDA B LLEA P<0.01, 1 mmHg=0.133 kPa

3 g

AMtsE 3 HBE T, LB K PDA BEH AL
T M NMROE /D, 2E RS N R BB T RE R
PE L BIEER RN BOR S BEE A P 1 AR e A
X, EHEAEBH 1A PDA BB TE B BT i 5
JA B4 R R, A Sl 8 R 0 0 2 T
P PDA J5t 3 AR AR 5 = h kS Al st ik
Ui I R ZE R, AR W B, /N PDA R

N EEFH. WA EEAR
Je 3 B0 KA 1 A 23 Jk o3
A T8 A 5% P 8 A = 3 ik
(9 L 32 R BT AL = sl ket i i s £ 7 3, ML
IR [ PN R BEIE X R ML 3 1 2 A8 AL 5 S B A
el S S o i A o DR R 6 S R e N DA
S 0 PR L 0 Bt Ty, e AR R A
A R S0, MEBRIRTEE 5 b i 2 iR
RN A R 2 . FEIL A REMEPERS . SR,
AL/ N SRR e S 5 S s e . A R A I
BRI AR5, B HERS , AR i
AT % N BB B ML TR, HLARSM A A
WIRHTIEN T PDA BHEA G (ML Sh 1228, A



996 o EEIA A4k 2016 4 10 J1 45 31 % 45 10 W) 4445 220 5] ) Chinese Circulation Journal , October,2016,Vol. 31 No.10 ( Serial No.220)

JE AR AR R B B 2 U, B R R PN 1) 22k
AN, AR RRE W AR 7R BHE RS NTE L, a4y
MOEAIE A, MRS TR, T R Sl
I YAYT 0L /INR T HH5i AT A bR s g 40 &2 380 E 8 K
B/ INRAR T 50 x 10° /L BFHLIAR S B A H A& H i i
), RGN EA. B R PDA A ABHEA S i/
A AR B AIL 1 75 22— 25 A 5% L B A

ASD 41 8 J6— ) & A= 2 B A I /N R D
b 25 ASD [BE A AU I BR B R 25558/, —
/T 10 mmHg,  #RE R T H B /MR R 52 2
LI ) AR A, AT A TR e AR I i AR
TE AR AE 1 AR BELIT T B384 B iE b,
ES S 410Dl SR TIEL /Ay ot - 11 AN Tl Y 8

VSD B 22 A7 0 % 2 (] (0 1R 71 22 AR B i T
ASD, AH IR S S0 /N ) 2 5 B D, R
5 VSD #ARE A LER S 2ZHEARKTE KR
PDA B} = 2l ik 5 il sh Bk Z [ i Fe 1 2508, 0kt i/
A F ) 5 4 A g B SR a5 . 1T L VSD iR
<5 AR SIS BRI, LT & KRRk L
BB SRk /D, oI A ) e AR T B & A
SEAaBHE, WO L A R 55 A i/
M 1 SRR %

5 SCHR AR T 8 P 28 T 5t /AR s 2 A i A 5
PR M, ARBFFE e, /MR A 2R R B 7E PDA
MAEIEARSG 48 h &4k, MELLAfTIRE, o—0l%k
AR 2E . [FHATT ASD 5 VSD A A EHiE B E 1y
¢ 80~100 U/kg I FH A28 o o 5 B 20 35 B2 174 1 /)N
Mo /D 54 L. 4257 el R B Ik S48 B S5
HAEAIT B, R REFR, BAR
o RIEWEA VUSRS E &4, BE8FAI
RAEDH F PR 25 BT 8, i pi /> &k A
FER /RIS, 5 PDA ARJS /IR 2 sk B fil
kA AL R SR AN R, o 275 & 1 i/
MO /D ASREAR AR PDA A ABHEA S /MR A B3 T
IR N = e 18

FEJe0 0 3 e USRI ASD, VSD, PDA H:4:
e 248 % R g v 2 B AR g A4 S8 AH [R], 1T ASD 5
VSD A A B AR 5 $1T0 f/Mlk ™ B SR T R,
Te— W BB T B INIGYT , SO BB g o Rl
ANRERERE PDA A ABHEA S I/ 2 20 TR

gE Pk, VTR E AR, JeiEa A

B B S 4 1 22 LB R PDA S fRc
PDA 538445 P 9 ) e g 22 ORI e 34 24 P IR
L3 P A g, e L T I/ P ) 1 403 1
ARG L/ NRIEA 9 TR o AR R RN
BRA IR UEE S 2 5 R A SR A AU S e S AR E
P, HE i B A A SRR U 20 0y (0 8 B 5 I
PSR T 28 21 e N5 A e IS B 38 1 fie KPR (19
U/ b g AR B RAEIE B PDA A ARHEAR S
Bt /M R T Bk A i
5% 3k

(1] HEENPZO M AR 2o TR R 2 5 RO
JFEAG A TR YT H [ AR (] B B A ATRYT . A A 2 5%
&, 2011, 20: 3-9.

2] HEENPZO M AR i TR R 2 B RO
JFEAG A TR YT H [ RS (] B B A AR . A A 2 A%
&, 2011, 20: 87-92.

3] HEENPZO A AR i TR 2 W RO
JFERG A ATR YT AR - Sk R B ATRYT . AL
S22k . 2011, 20: 172-176.

[4] Kalavrouziofis G, Kourtesis A, Paphitis C, el al. Closure of a large
patent ductus arteriosus in children and adults with pulmonary
hypertension. Hellenic J Cardiol, 2010, 51: 15-18.

[5] Wang JK, Wu MH, Lin MT, et al. Transcatheter closure of moderate—
to—large patent ductus arteriosus in infants using Amplatzer duct
occluder. Circulation, 2010, 74: 361-364.

(6] kI, ARGERH . e RO MR AT /MR 1 R AR
e . FPIEIRFRALE , 2015, 30 3T - 104.

(7] SRHEEAE NE, EEE S BRI R MG IR Sk
BENANRITH AT ERIA BRI S . MK ZE2E | 2011, 26: 1473
1475.

(8] WA, HIEAN . IREARE &5 . SRS R A BRI 20 i) AR Al
WF5E . IR EES | 2014, 36: 160-163.

91 kIR, =4, TU . % Sk SE RN AR R ISR S
HRFSE O AT HEAL PR 2% 0 | 2012, 21: 409-412.

[10]  HHEF, XNGEHT . skl . 25 . kB RN AEHEARE /M2 R
W = PR AT | 2012, 40: 340-341.

[11]  HSMRER, skfife , &—I% . 55 . kB RMN AEHEARE /M
W 10 BRI . A AL B2 2%E L 2012, 20: 275-277.

[12] BB , skt STk % | ik SE KRB ABIRARIS /M
WD ARG IR R A AT . ARG A 2% L 2013, 41: 229-232.

[13]  BREHSCH , B18AE . EHF . 55 . 2N AR 24 L3k
ORI RIS . T EEERAA |, 2015, 30: 967-970.

[14]  fRJRE , KRB, 52 . SRR A B IL ABIEA Y /MR
W HE =] PR | 2005, 85: 2532.

[15]  Hale, B, XIBER | 25 R e Kot O e sl ik 345 R A Al
M R IR L 2016, 32: 12-14.

(ki BB - 2016-01-21)
(il : E8)



