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Efficacy of Parylene coating occluder in the treatment of children with

congenial heart disease

Qin Li,Yi Qijian,Li Mi,Lyu Tiewei,Bai Yonghong, Ji Xiaojuan ,Pu Xiaofang,Luo Xue
(Department of Cardiology ,the Children’s Hospital ,Chongqing Medical University ,Key Laboratory of Child and
Development and Disorder Co—founded by Prouincial Government and Ministry Education,
Key Laboratory of Pediatrics in Chongging, Chongqing International Science and Cooperation Center for Child
Development and Disorder)
[ Abstract ]Objective ; To explore clinical safety and efficacy of Parylene coating occluder in the treatment of children with congenial
heart diseases(CHD) and in the block of nickel release into blood. Methods : A total of 23 patients with CHD who would done tran—
scatheter closure were divided into parylene goup(A group) and traditional group(B group). The devices of both group were supplied
by Beijing Huayi Medical Equipment Company. There were 12 cases in A group,including 4 cases of ventricular septal defects(VSD)
and 8 cases of patent ductus arteriosus(PDA) and there were 11 cases in B group,including 3 cases of VSD and 8 cases of PDA. All
patients were informed consent form signed by his guardian. All cases in both groups completed percutaneous transcatheter closure
therapy under X —ray,electrocardiography and transthoracic echocardiography,and were followed —up regarding clinical symptoms,
hepatic and renal function,blood routine, echocardiography, electrocardiography , chest X—ray and nickel concentration before therapy,
1 d post therapy, 1 month post therapy,3 months post therapy and 6 months post therapy respectively. Results ; All treatments in both
parylene group and tradional group were successful, with successful rate of 100%(23/23). Little residual shunt was observed in one
case in parylene group just after the treatment but disappeared at 6 month after the treatment. No case had complications of mechani—
cal hemolysis , devices shifting and falling off and arrhythmia. There was no significant difference between two groups in clinical
symptoms and signs, hepatic and renal function(P=0.819,P=0.418,P=0.991,P=0.828) ,routine blood examination(P=0.521,P=0.239,
P=0.088) ,echocardiography , transthoracic electrocardiography (P=0.249,P=0.239,P=0.213,P=0.071,P=0.397) , chest X-ray(P=0.537
and P=0.114) and nickel concentration (P=0.797) at each follow—up time point. Conclusion:There is no significant difference
between Parylene coating occluder and traditional occluder in effectiveness and safety in the treatment of child CHD and in the block
of nickel release into blood.

[Key words Joccluder;congenial heart disease ; transcatheter closure ; nickel ; children
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1.1.1.2 PDA EHEZIG IR AR E  AbRHE D
2B E(F22),14 B LR, Bk R b, QIR
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TR A A B T AR TR TS VA 00 2 VR TR R B
JF B o) ORI O AR M I T
1.5 #¥Esit

SKH SPSS 17.0 Geit gk, v 5k R 5L « Arifi 22
(x +$)FTR, TFISTAREAS ¢ K23 Wilconxon FRFIKGEG K 9 P
RHFEME T, TR A (B LE ) | Fisher R5HfHE
BRI EGGOR AR R T R ORISR W P R A U 2
A3HT, KK «=0.05,

R

2 &% B
2.1 2@AARER

A 415 B ATEVER AR AR AEBE R L2257 RSt
AR (R ),

1 2HEEKRBFREE (S xs)
Tab.1 Comparison of basic situation in two groups
( frequency,x +s)

% 14 R {ZNpis FEBEREL

(n) (%) (keg) (d)
A 12 5/7  5.78+3.35 19.50+10.60 4.58 +1.44
B4 11 4/7  490+2.53 16.09+4.16 6.18+1.47

il - 0.702 0.997 0.660

PAE 0.567 0.490 0.330 0.516

T =7 AR

16 R 7 5%

23 il /)L AR EHE i), )2 100%(23/23) , Horfr A
s 1 LR S RVZIG R ak s o, RS RE 6 A,
BRAR ST TAH R AR TR AR AT I B e e AL ik ™0
BICHEIFRRE R . RET A 48 8 1 B 4HA 7 4 ILA
SRR, AT 6 HAEREEL

23 WRE AR

ENANIRTF IR A 4R B 4B B AR (DR i

22

SR AE) AHA SRR AR A AT O S IR AR T (lefy/
right ventricle end-systolic pressure, LVSP/RVSP) . izl ik &
3 (main pulmonary artery pressure, MPV )2 5% o424 X,
W2 K3,
24 2 A ARG T HEAR LA

T S R R P R R 27K i gt B 45 2R
A5 B AU (creatinine, Cr){EFEAR)F 6 H BAHTH
BRI, EREAGEE L (P=0.002) ;2 HAF N AN
(alanine aminotransferase, ALT) | 2 AL S il (aminotransferase
aspartate , AST) | 1fiL R 2 % (blood urea nitrogen, BUN) {HAEAR
A, AJE T3 H 6 AEFHIGIAE 2 417 Bid
PRz A 22 S TG S, WAk 4. 2 AL H R 40
(White blood cells, WBC) . Ifl. /M (platelet, PLT) | Ifil. £ #& H
(hemoglobin, Hb) HeAE s 2 A 22 S NG 4R X2 4HTE
ARJE 1 d ARG 6 A WBC BARRHE M, 22 R A G5
SL(P=0.010) , Rf5 1 d ot PLT BT s>, 22 5 A5
2R L(P=0.001) , RJS 6 J 71 Hb BEARHTH B3, 225
HAGHH#3 X (P=0.000) , W4 5, 2 ZH72 0 E EFHKRARWIN
1% (left ventricle end—diastolic dimension, LVD)TEAR )5 1.3.6
H AT R4/, 22 5 HAA et 5 L (P=0.000) , L 1o
(cardio/thorcaic ratio, C/T)RJ5 6 H B AR L 25 5% L4
Tt L (P=0.078) , F/ifi 3 Ik P9 42 (main pulmonary artery,
MPA)TEARRT AJS 1 H 3 A 6 HZERHTIE - E X (P=
0.247) ,KRJ5 6 H 3 535X (ejection frantion, EF ) 8 A i B &
W/, 28 S BT BEE R S(P=0.033) 2 417E LR YR fi)
ERIGHE S, R 6, A YUARAT ARIRA IR 14,
IR 8 ], B A ARHT "M BEIR IR 2 ), R ER I 7
B, ARJEREVS 6 7,2 2 Z IR AEARST 6 H BRHME:,
EFHAGEE L(P=0.006) ,2 41 IH] L5 22 R TS0 &
(P=0.071) , 2H[H] 5 WA £ Z M JE2 HAE I (P=0.139) . A
HART =S BEIR I 2 ], R BRI 10 1], B AR =R
M EER I 1) R 10 4, RIS Bl 6 7,2 41 =2k
AR L AE AT ARG 2 57 T GE 7 3 L (P=0.443) ,2 ] 1L

F2 2 PDALSERBLER (xxs)
Tab.2 Comparison of cardiac catheterization data in patients of PDA in two groups during the operation (x s )

B (n) B ER (mm)  FHHEEHER (mm)  RVSP (mmHg) MPV ( mmHg ) LVSP (mmHg )

A4l 8 3.16 £ 1.77 7.25+£2.82 33.38£9.33 36.50 = 11.48 92.25 + 12.36

B4 8 1.75 +0.89 525+ 1.83 33.88 +7.06 34.62+6.78 91.00 = 10.68
Siitim 2.012 1.684 -0.121 0.000 0.208
PAH 0.064 0.114 0.906 1.000 0.838

®3 2 VSDLEEABIK (xxs)
Tab.3 Comparison of cardiac catheterization data in patients of VSD in two groups during the operation (x +s )

25 B (n) AR EAE (mm ) BIEGHER (mm)  RVSP(mmHg) MPV ( mmHg ) LVSP ( mmHg )
A4 4 3.05+1.01 6.75+1.26 28.75 +4.57 27.75 +4.57 88.00 + 8.45
BZ 3 1.77 £ 0.87 4.67+1.16 29.00 = 4.24 28.50 + 4.95 98.67 + 15.95
1 1.756 2.24 -0.064 -0.185 -1.162
PAH 0.139 0.075 0.952 0.862 0.298
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2% BTG 2 SL(P=0.397) , ZH17] 5 4 I ] 22 [ 638
HAEH(P=0.381), AJ5 2 AHREVILHIE 6 H ¥R LIS
AL F A TR SR O AR RATH R 4R A 41
10 1, B 4047 8 B4R WUt s A &8, RS 6 F &2 45 it 2
7R 2 XU JCHA S FE 00, 25 57 A B2 L (P=0.000),
82 21 W] 25 S5 TG 2 3 L (P=0.537) , 2H ] 5 4% I [ o, 22

2.5 2 HAARFT AR 7 0] A ik P AR B R AR

RIGHET 6 A &I 2 HAJG 1 d Bk i 3400 B 7
ARG 1 ABATHRRE, ARG 3 A RARJE 6 A%HiEITE,2 4
MEREAARE 1A 3 ABAE 1 d BHBRIL, 2R BA%
T12FE L (P=0.008) ;A 415 B 4l ] 223 G245 L (P=
0.797), L3 7,

[0 JE3 HAE FH (P=0.537)

x4 2HARAKEKEHFMNEXNFSHEEIER (xxs5)
Tab.4 Comparison of hepatic and renal function in two groups before the operation and during the follow-up ( x s )

) ALT*(U/L) AST"(U/L) BUN*('mmol/L ) Cr'( pmol/L)
I A B2 A2 B2 A2 B4 A B Z1
AR 1449+401  1683+1694 2677+871  422+1.07  443+0.66  422+1.07  2254+3.65 2326+541
RIF1A  1718+348  16.02+6.55  30.79 £5.51 392+124  404+160  392+124  2218+576  23.95+6.09
ARJF3A  1900+£1533 16.64+845 33351089 337+086  375£093  337+086  2395+639  24.46+5.83
RJF6A 20721117 1856+893  3140+7.61  453+133  380+060  453+133  2846+9.56 27.54+4.56

T ca, AN R] S E] FAA:0.867, P A :0.464 , AR S5 1.3.6 H 5AATHES, PAE/ 4 0.661.,0.484.0.152; A 415 B 4122 (] F{H:0.054,P{H:0.819;
S3EA S ] Z S AR F (B :0.349, P{E:0.790. b, AR E] s F{E:2.411,P{E:0.106, RJ5 1.3.6 7 5 HE, P {5514 0650,
0.055.0.126; A 415 B 42 [A] F {H:0.689, P {H:0.418; 341 SRS Z RIS H AR F{H:0.862, P {H:0.430, o, AS[FIES ] & [A] F{E:2.507,P{A
0.069, KJ5 1.3.6 HEARATHEL, PHAT 314 0.320,0.243.0.243;A 205 B 412 (8] F{H:0.000, P :0.991 ; 020 S A] i 22 [R5 AR : F A :
1.396, P{E:0.260, d, AS[RI 8] 55 18] F (B :7.443, PA:0.000, RJ5 1.3.6 HEARATHE, P{EHS 314 0.906.0.388.0.002; A 205 B 422 8] F1H:
0.449, P{1:0.828 ; 4341 5 I i) s Z B 22 HAEH : F {1 :0.403, P11 : 0.751

®5 2AARFEBEHMNEANMERLE (x£s)
Tab.5 Comparison of blood routine examination in two groups before the operation and during the follow-up (x +s )

e WBC(10° 4~ /1) PLT(10° 4~ /1) Hb(g/L)
A B4 AH B4 A B4
N 8.09 +1.70 7.79 £2.90 330.40 + 96.19 260.10 + 86.36 119.20 = 11.51 117.90 = 11.20
ENERE 10.07 +3.15 9.33£2.22 256.40 + 95.78 231.30 + 76.20 121.20 +21.78 108.90 + 7.69
Rig 6 H 10.00 +5.76 8.75+2.18 289.80 + 106.53 263.10 +73.57 133.90 + 7.62 124.20 + 6.88

T a, AN [A) ) &) F (B :4.004, P (B :0.038, RJ5 1 d.6 H 5ARFHAE, PESIK 0.010.0.144;A 415 B 4122 [0] F{1:0.428, P {8 :0.521; 341
5} 1] 5,22 () S AT (R 0.194, PAE - 0.825 b, AL S A] F {5 :7.932, P{E:0.001, RJF 1d.6 A 5AFFLES, P{ES 514 0.001.0.145; A
M5 B8] FAE:1.194, PA:0.289; /41 5 RS Z 2 BAE : F{H:1.929, PAE:0.160. ¢, AR RE]S E] F{H:12.503, P {i:0.000, R J5 1d.6
5 AR A, PAESY 51 0.319.0.0005 A 215 B 4122 18] F {5 :3.249, P {8 :0.088 ; 234 5 ] 15 22 18] 38 B A - F {8 :1.946, P {8:0.166

# 6 2 H@AREIRKEEE N OERER OB (x+5)
Tab.6 Comparison of transthoracic echocardiography and cardio/thorcaic ratio in two groups before the operation

and during the follow—up ( x 5 )

] LVD*(mm ) MPA" ( mm ) EF(%) C/T?
A B4H A B4 A B4 AN B4
ARHT 41.67 +8.38 37.00 +£3.92 19.11 +4.11 17.30 +2.31 68.70 +5.64 7020 +2.05 0.54 +0.04 0.56 +0.02
Y NERWE| 35.78 £4.24  3470+7.29 18.22 £3.27 16.60 £ 2.12 - - - -
ARIE3 7 35.00 +4.09 33.40 £4.67 18.22 £3.70 17.00 £ 1.83 - - - -
Y NEEPE| 3522512 33.40x4.67 17.56 +2.46 16.60 £3.00  62.50 +6.35 68.00 +7.48 0.51+0.05 0.53+0.02

T =" ARFRZSAE sa, AR ] ) F{F - 13.888, P {H:0.000, R J5F 1.3.6 H 5ARH] AL, P E435]2 0.002.0.000,0.000;A 415 B 4121 F{H:
1.422, P {8 :0.249; 53 4 5 (0] 5 2 () S AT < F A - 1.462, P {5 :0.247 b, AN [A) 8] F A 1.424, P {8:0.247 , K5 1.3.6 J 5 ARFTHE, P
{E3 504 0.104.,0.346 ,0.115; A 415 B 212 [] F {1 :1.492, P{i:0.239; 4320 5 IHa] 5 22 (] 58 HAE T - F{1:0.237, P{E:0.870. ¢, K5 6 A 5 AR
A, PAEH0.033;A 405 BALZIA FAE:1.712, PAA:0.213; 434 S8 R 8 2 (28 BAR A . F (B : 1.288, P{E:0.277. d, RJ5 6 J 5ARGTHAS, PEN
0.078;A £15 B 412 [i] F{H:2.758, P{H:0.114; 202 SRS Z RIS HAE R . F {1:0.463, P {H:0.505
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®7 2AARAMEREHHENMEPREEFRELR(pg/L,x£5)
Tab.7 Comparison of nickel concentration in blood in two groups
before the operation and during
the follow—up ( pg/L,x 5 )
A5 ORHT AFE1d RE1T AKFE3A ARF6N
AZl 1.40+1.26 3.50+2.68 090+0.41 1.74+1.22 1.30+0.73
BZl 0.80+0.25 3.14+222 1.38+0.71 1.62+0.93 2.48+0.77

T AN [R5 A] F A - 6.416, P A1 :0.008, RJG 1 d SAATEHCAS, P1H
9 0.010, RJ51.3.6 A5R)G 1d &, PIEHS 3 0.009.0.038
0.055;A 25 B 42 i) F{E:0.069, P {E :0.797 ; 434 5 A i 15,2 i) 58
HAEM:F{H:1.016,P{E:0.370

3 3t i

BT/ AiRYT CHD B85 2 R G S 4
T, EA s X Je AR T RE , AT B &2 Il
R, A YA BV  BEAAT (0 & T 28 Y Jaf B 4 A
o, KRR BYIA> T IF KA 1 K A= 2% 1531 T I R Y
T AR AR AT 2R 0 A B
BERG S HIESEAMNERS , B TR AR Ve
KRG A B SR T A IR R R
ARV R LECE R, AT RERT AR 2338 i i b
7, KIIVE A 245 L AE I TT HEM, Cangul 2509
R IR ] R [R14E E  SEAZ A% IR (deoxyri—
bonucleic acid, DNA) S L4477, 530 DNA Fp K
FER L IR | N5 | E 2 . A B e A
AT 15% 3R 09, CHD B # ARG 43t
HEAE I s P — RN e R  ansts K
18 0] 7 N R N N 2 S W B O R
B BB B ] PR R 20 0 P B sl L FL O
JEZE ARvefE S 25T HH BRI AL e bt 28 S
AR B B F 2V IR B IR A R R IR
PFUAZE MR . TR BHITER B B I8 DR S 1
XF AR () BE R FH A B2 2 bk 2 Bt A8 I PR
LRIV TR EAR R TR,

Parylene I )2 & — M B AT B E WA 250 Ak
b I R TC R LI B =B R, BT B Bl ss | Bl
f& B Eh s S hUAE Y M RE ), HO WA 5
EAEESFAT AT VZ ], Parylene Ui /23K 4%
K FEL 25 HORME A5 FAE BN A G BHR A8 Ll T
WAL NG E AR ARG A T iR B
TR, By 1k i i B ik v ) A AT i) A B
oM HARBUE RS GBS A B RLRE . AR IR IR
FEALXS BRI o | Parylene U )2 138 28 AL G B34
AP IE R R Y 100% , Parylene 13 )2 B3 4% 078

JE AL, Parylene R JZANFZ MR K A 4 M 3 KB
ARICHZELNL , T s 2 A% T B SR O R A X
WL SR G TCEm, ME M 2 ARG 1 d WBC 8
ARHTFHE, FTRE S ARG A ¢, RJ5 1 d PLT 3¢
ARHETREAR, 7T RE 5 5% R 00 sk = ) B ER K
/N BrEELT N A O RS 6 1 Hb BRI F
i BT IR m B, TR R4 SN AIRIF A IE
CHD J5 8 LAERK A BT Hb A A G, P
BILYTCRZ Mare] A Sk dm O A BRI A5 B BORE
RA&A, T RES LR SO T | i B S vk
I FEA /N KO (a1 G, 2 2 AR LB D &
M2 B 25, R Parylene {2 & ¥4 HA
BF LR PR M S R 2 . Parylene IR 23]
AR GGG S BHEAS R W4 /N D EET
SR AHA P AR, SRS il o R ok A R Sz 3t , G ™ T -
RAE R, BAT WG IRA RN S k2o Ries 5512
TERRAE TR B 1Y 67 44 CHD A (18~76 %) i
HIRNAEA Amplatzer HIEES, HFTARHET 24 h, K5
24 h 1 J 312 J 3wl v a7 i Bk B 25
TR OF Y00 B E A 0.47 .1.27.1.50 ., 1.24,
0.25 pg/L, FErniE ABRER S 4 BG4 5 A8 RV
JEBWIT T ARG LHRBNEE, DUSZHT TR
ARG IREUELL 2~14 2 JLEE 5T 5T 4, X PDA |
VSD JBILFFATA AIRYT, 40l A MG GE 35 55 2% I
Parylene {23545 09 2 4LHELARIG 1 d MR E
WA T, % R AR G2 R E R A B R
I, RS 1 H MR T, T RE S P IR TG A g
FETEEIE SR REA C, AIRKRFIEEARSS 1 d il
PRV e, TR R AR /N O AR OGP
Frife— 2D 9E 2 2R PR A B T IR (1) PR i A vk
JE BT E S, v Re S A D R B T v [R) S
AR EHMEEARE 1 AMe6e A A 4Lk B
HAK, $27R Parylene Ui /2 7E— & BB A FHITEREK
HGaEEERTTRETFRAMBES ., AR5 6 A
MR RO SS 3 A BRI, 1 B HARSS 6 A I8k
JERRHT 3 AT, I 225, v RE S AR
b R BT )R A G  {HAEAE_ L AT LAZE Y Parylene
WIETEARSG 3 H A BRI 2B N AT RE

4 & it
FE/N)L CHD 4t ATfY7 1, Parylene TR 2345

TEA R et B SR EE AR O B2, W
ol S 45 SEL T B 88 5 A A L 7 1T R 8 3 22 %
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{HAH A Parylene I ZHIEH B ELEARE 1 H 6
JI MRV X5 B AL G B 1 2 2R A PR AR i
Parylene IR)JZTEARG 3 A 5 A BHWTER 2 1 BECA UL
AHE,

H1 AR 16 A 9 (K8 A AR i R 56 TR R
) — R, HBEVTI AR AR A —E R
PR v 5 4 RE A S i b G I BE DT, A RE X
Parylene IR 2B ERIGYT /N LIS O AT S 2%
G K BH R 15 1 R I 2R AT 4 T PEAG | 45
QT4

(1] CPHRILPHE) 2R b2 (R B iR bl 22 e R
PR ERTEE T4 ARIT IR L] AR JLBHIR AR, 2004,42(3) 1234~
239.

[2] ST R S RO IR A AGGYT BRI SR B rh RO M A
2% ,2003,31(11) :801-805.

[3] Porstmann W, Wierny L, Warnke H.The closure of the patent ducus
arteriosus without thoractorny cpreliminany report|[J].Thoraxchir Vask
Chir, 1967,15(2) : 199-203.

[4] Masura J,Gavora P,Formanek A, et al.Transcatheter closure of se—
cundum atrial septal defects using the new self —centering amplatzer
septal occluder;initial human experience[J].Cathet Cardiovasc Diagn,
1997,42(4) :388-393.

[5] 3 5,9 47, 53E S RIIEARIIZIRICICE SRR
BEMELT] T E AT ZUT RS S50 KL, 2009, 13(34) 1 6645-6649.

[6] Faccioni F,Franceschetti P, Cerpelloni M, et al.In vivo study on
metal release from fixed orthodontic appliances and DNA damage in
oral mucosa cells[J].Am J Orthod Dentofacial Orthop,2003,124(6).687-
693 ; discussion 693-694.

[7] Lee YW ,Broday L,Costa M.Effects of nickel on DNA methyltrans—
ferase activity and genomic DNA methylation levels[J].Mutat Res, 1998,
415(3):213-218.

[8] Armitage DA, Parker TL,Grant DM.Biocompatibility and hemocom—
patibility of surface—modified NiTi alloys[J].] Biomed Mater Res A,
2003,66(1):129-137.

[9] Michiardi A, Aparicio C,Planell JA, et al.New oxidation treatment
of NiTi shape memory alloys to obtain Ni—free surfaces and to improve
biocompatibility [J].J Biomed Mater Res B Appl Biomater,2006,77(2):
249-256.

[10] Lertsapcharoen P, Khongphatthanayothin A, La—orkhun Vet al.
Transcatheter closure of patent ductus arteriosus with a self—expanding
platinum—coated nitinol device[J].J Invasive Cardiol,2009,21(6):286—
289.

[ A 9, PR e AR iR 2 SRR s B ain 7 ah ik e 4
AP 4 B 220 B AT 8O ) A i B R R4, 2010, 44(5) : 356-
358.,366.

[12] A W, w4 A PR S RO I 3
G RS B S LU BELX BR ()] R AR TR TR S 1R
JRFES ,2011,15(34):6296-6301.

[13] &5 52 RFI, XA 45 2 48 A ABHEAYT = 8] R Bt
A B AR TR H R R AR, 2005,20(3) :212-214.
[14] Singh HR,Turner DR, Forbes T].Nickel allergy and the amplatzer
septal occluder{J].J Invasive Cardiol,2004,16(11).681-682.
[15] Cangul H,Broday L,Salnikow K, et al.Molecular mechanisms of
nickel carcinogenesis|J].Toxicol Lett,2002,127(1-3) :69-75.
[16] Marks JG Jr,Belsito DV,Deleo VA, et al.North American contact
dermatitis group patch—test results, 1998 to 2000[J].Am J Contact Der—
mat,2003,14(2):59-62.
[17] Fukahara K,Minami K, Reiss N, et al.Systemic allergic reaction to
the percutaneous patent foramen ovale occluder[J].J Thorac Cardiovasc
Surg,2003,125(1):213-214.
[18] Dasika UK, Kanter KR, Vincent R.Nickel allergy to the percuta—
neous patent foramen ovale occluder and subsequent systemic nickel al—
lergy[J].J Thorac Cardiovasc Surg,2003,126(6):2112.
[19] Belohlavek J, Belohlavkova S, Hlubocky J, et al.Severe allergic
dermatitis after closure of foramen ovale with Amplatzer occluder[J].
Ann Thorac Surg,2013,96(3) :e57-e59.
[20] Rabkin DG, Whitehead KJ,Michaels AD,et al.Unusual presenta—
tion of nickel allergy requiring explantation of an Amplatzer atrial sep—
tal occluder device[J].Clin Cardiol,2009,32(8) : E55-E57.
[21] Lai DW,Saver JL, Araujo JA et al.Pericarditis associated with
nickel hypersensitivity to the Amplatzer occluder device:a case report
[J].Catheter Cardiovasc Interv,2005,66(3) :424-426.
[22] Jain M,Singh S, Cadeiras M.A case of nitinol allergy causing peri—
cardial tamponade[J].J Invasive Cardiol ,2013,25(9):e180-e182.
[23] Rigatelli G, Cardaioli P,Giordan M, et al.Nickel allergy in intera—
trial shunt device—based closure patients[J].Congenit Heart Dis,2007,2
(6):416-420.
[24] Li P,Chen F,Zhao X, et al.Occurrence and clinical significance of
in-hospital acquired thrombocytopenia in patients undergoing transca—
theter device closure for congenital heart defect[J].Thromb Res,2012,
130(6) :882-888.
[25] Zhou D,Zhang X,Pan W et al.Decline in platelet count after per—
cutaneous transcatheter closure of congenital heart disease[J].Acta Car—
diol,2013,68(4):373-379.
[26] Wang L,Cao S,Li J,et al.Transcatheter closure of congenital per—
imembranous ventricular septal defect in children using symmetric oc—
cluders:an 8-year multiinstitutional experience[J].Ann Thorac Surg,
2012,94(2):592-598.
[27] YangJ,Yang L,Wan Y et al.Transcatheter device closure of per—
imembranous ventricular septal defects:mid—term outcomes[J].Eur Heart
J,2010,31(18).:2238-2245.
[28] Parra—Bravo JR,Cruz—Ramirez A, Toxqui—Teran A, et al.Tran—
scatheter closure of patent ductus arteriosus using the Amplatzer duct
occluder in children:initial and one—year results[J].Arch Cardiol Mex,
2009,79(2) :114-120.
[29] Ries MW, Kampmann C, Rupprecht HJ, et al.Nickel release after
implantation of the Amplatzer occluder[J].Am Heart J,2003,145(4):
737-741.

(% . LBR)



