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[ Abstract] Small intestinal submucosal extracellular matrix ( SIS-ECM) is widely employed as a tissue
repair scaffold in clinical practices. CorMatrix,as a relatively new tissue substitute for cardiac surgery,has been
welcomed in cardiovascular tissue engineering due to its ease of use,excellent remodeling properties , lack of im-
munogenicity , absorbability and potential of promoting native tissue growth. Here the characteristics of CorMatrix
and its applications in cardiac surgery are elaborated.

[ Key words] CorMatrix; Extracellular Matrix; Intestinal Mucosa; Tissue Engineering; Cardiac Surgery

LG8 HIETF- AR B b P R 22 BRSO A £
Fr (A7 B0 I B [ 5 ) PR A7 4 1A S TR S5 ol
AR LB I 8] R HERS , X SEbERAE B 5 5
2 4ef SEE AL A, OF B H e dE L
Kgae " o HE R FIG R R A — 24 b
K, Hen g 2R e T s I 1R 3R I 9 £ , X £E 6
AEA YA, IF HA ATRET | K SO L Y
R SR R RD RS R A R TR AL,
RS HA BAF I MR 3h 7 22 R, AR A S A
FAR, A R A1 00T AE A B E R pu e A%
1117, [ A2 A8 40 1) R JU) 20 2R 52 4F % 52 ), A RE T
AT RS o Mook, d TR W R R
SRS ALY L 2 P 25 5 iR AL, A e il 4
FARILF S WA R B R RO TR B F L
TR A7 A6 R T O U TR AR R, DL
ik SERR ] o Bl 4 AR RO (Y A 8, el A 55

DOI.10.3969/j. issn. 1671-6353. 2020. 04. 008

E&THE : EHEKARFERA (45 :81371449)

TEE BAL: sl 2= M8 JLE R B, iy JL3E Bs e O g b
(Tl ,200062)

BS1EE : k7, Email ; shenlee2003 @ hotmail. com

B F AL IE TR o B AT —Fhb LA CorMatrix
RE—hoke B 5640 i 55 /N R 5 F 2 (small intestine
submucosal extracellular matrix, SIS-ECM ) flf it 4= H
AL S iz I R T A

— R R S

e B SCHR B RN R R DL S SRR R T
oz I ERTCEE M O LAl o SR, BB AR AR5 LR
(R TCTE AT 1 28 0 B 1 A R 25 S B A 3 A (i
EREHE) B AL AR AR (0O AN B R S A
S B) S E R, UL, B AR MR TG g 5
PERTCREE T 5 S B Bt w7 SR E A, DL
HERLAA AT E 0, DA 7 AR S BILAACRE 3 0 1) 2 R
PRI R, FRAR Y A 9 S SR bR A
AT RRAE 2 OP 854k 3095 A48 B I 1 5
QHEA AW AHEENE, A 2348 3 i BU AR AT | £F b Kk
AT 2 s TV AR, R E T, HUHLAK
TR s @A H AT ), BAE N B A
WEN AR IRE T OREE LU S5 B 1 bR AL T
AR, D 2 2Bk i@ oK o

— SIS-ECM HyF¢fE

SIS-ECM fH LAF JUFP R (1) 432 1 B i 2



-322- AR /N LAMNRL SRS

2020 % 4 A% 19 %% 48 J Clin Ped Sur, April 2020, Vol.19, No.4 ||| ||

ERGE FHAER 173 I ASE 22 B i) o
FLOX U TS5 AR A E EE RS
Heidi, SIS-ECM N 4404 DL F LA : OHA L
FrfE Ak A =4k (3D) 2549 (Fx R 905
7). SIS-ECM $i4 —N 52 24 1) = e 25 HIRE S, 2
R MR IR A B SRR B, o S e e e
T YN RS B B ; Ropeke 251 i SIS-ECM
HERR I = I, S B SIS-ECM M R 3 P AF X 0 i
TATRR A R SR AR S /)N | Ji R RS, A+ B e - 2 ) 1) R
JIHHIR] o ) 2 A% B B 5 L Sk LR 7 R0 e A
SRS 5 KRR AR L. I T2 IS fE R
J7 T 1, SIS-ECM F 2 45 0 B ol I S 2T 48 4
gEtgue , Hos k3 K, DR e n] 4 SRy B IR L LA L R
EAETAPE A AU B A . @ H A R 1
P L i 2 01 £ 0 b 5 0 A3 A DG 2 TR
Boni 25" Ji] SIS-ECM T %  2 1) Iili 30 ik , & B 1E
T AL X S i 5 6 0 80 A 2 1 i R 1) 2 38 A0 DL PR
JERLE K, T I 2 B R T LR B 4 4 40 i 2
K, DT S 3 o7 P A K R S T MR i
Mosala %“9] PIFE N2 sy, 5% T CorMatrix /E
Sy IR R T A A ) R R T, B R
W], CorMatrix Jg: A [ ife fr) , HL 76 S 286 4% 1 F Jo ik
%3, Mosala Nezhad 5" I 75 5 49y 52 96 7 IE 52 T
CorMatrix HA o] W e, @k = Hl 381 = 4 5
PERTES B S 8 SR o Zafar %7 ] SIS-ECM
LR =AM FE VA e Rk, SC g A
88% 1) SIS ik T E 1E 4 , %] 4% 45 X S AT HE Y
(0t A L ZE 5] [ W 20 350 o 3o S e e £ 32
IS AT AR, I RERE KL RO T ARG
(o o A% 6 CorMatrix 33 7 20 b1 R}t 4F
HIROGER | Cox 2517 % CorMatrix 5 A [R)#857 J5 A~
[ B V1 g 2EL 2 40 i R4 A 2, 2 B MR X CorMatrix
B S ARL - A — A B B e i R A = AR i
iR B B S ) AT AR ) S ) R B Y 4 S 92
T A8 0 J52 IO 2 B R 5 ol b 2 75 3 ) — 1 6 e
B, LA W T B 475 9 % L3R A % A 7™ T 48 i T
REA et B N, ATAE R {8 ] CorMatrix (28, iX 4
PR CorMatrix [958 N TIE FIAS SF4R AL T %, 4
2, ARG R H, CorMatrix ] B Ay J5 A4 4 41 H0 2k
KA A 235 F) I T — ol A b

= I RBIFFE B 7

SIS-ECM iy FHAJt S5 1y e W AR 28 1 ot e 1 2
WS RV )2 T T, O 2 R R T
RO SRR, R TR 0 WE B I L B3 25 4

ALPIR IR

LA Rb  FIFH SIS-ECM A1 g ZHZUE 2
A SRR . Badylak 45 IR 1989
ARt SIS-ECM A5y —Fh B 3 4% 1fi 48 # Al 7 1)
i ELAE I AR AR S5 AR A SIS-ECM AR 20 it
22 60 AF AR L AR 4ROE T . SR, SIS-ECM 3 4
BRI A # 5 1 AL 8 Sh R, CorMatrix Ay
BRI Boyd 257 1 v T O LB Hb 1%
WFFE ML 734 T 111 44 B85 ez JRUR P s AR 2 ik
224 HH (coronary artery bypass grafting, CABG) A
Ja A E TR G AL R RS B Bk A B AR
Xof AU AR 54 % A5 AN 1 B4 AL ) 2 el s 2D
B, (EIX WU ST 42 4t 1 R IR, K] CorMatrix
AIREIE SO M, A i 5 22 B AR O LA R e R
JE PR PO FIRTRE, Stelly 2571 R T — AN IR
B, 7 CABG RJ5 5 4EH T.O B4R 1Y SIS-
ECM RSV R 45 R AEY L e 48
IARCPTAETE 10 58 A A AR 1 A A8 10 AR 4T 4k Ak
HILE 4 12 Z TS HEN , SIS-ECM BES 5 38 15 1)
O, CorMatrix 7L & 4 IR S, 5L IA Al E
UM AR ) BB, RE AL (S =D
AP ) O AL B A LA BRI BB 5T v, R
43 CorMatrix b J RV 28 1 2% 8 T8 5 U1 3 FHLA
JEJIR By N EBAL, DI REIRELE SRR % o & S
TR CorMatrix F] F-.0 B8 #b 2 /70 I Bl 5 b
RVISEATR

2. BB AP : CorMatrix 27538 F T R4 b n]
AEET I O A, (HAE H AT BF 45 RO , CorMa-
trix 7EO JF AR T A 119 7 T B 300 235 SR 02 0 55 1
Quarti 2% 9 {5 1 i ] CorMatrix Jif T4
#CS ) E WK, 2 0] =20, 1 1 A9, 1 451 ii
S L 45 2R W JC)™ B B b AR 5CIF R AE B A8
T2 A 4 6 5 ZABANA G S B = 3 ko S i
1 {5l e Jk A b AR L 38 i s JOk o B i AR T
XTGR9 B U5 B Ta) B, AN 25 S (R 13 A4
F) AT VAl A5 2 RE B 52 110 il B 3 i 24K I
(SRS (OSSP LR Tl S b = ST D [ i
PURTHEPEZ HoOBESE, S8 6045 T 103 f91] )L 28
RN TEA A4 5Z 132 4> CorMatrix F5A
Wy, G5 R IR R A e A R
TP RIS, (HAE A H L rh R IA R
(12 VE AR PRI s 76 5 — 55 CorMatrix A5 AY)
o B SRAR /S TEAR T 20 21 b UL 3 S 1 R, IF
X80 S RAE A 1] 5 I A5 S N R A O, R



I 5 L REE 2020 4 4 A 19858 488 J Clin Ped Sur, April 2020, Vol.19, No.4

-323-

X BB AU 2 15 BT R R OC &R i AN W, (L2 DA
SR — SO ) 1A 2 W5 S R 48R OB A o
Rosario-Quinones 25" FI Woo 257 1, % 31 T 241
MZER . BAR CorMatrix 7.0 JESMEEH I AT H 45 1
Z AHAT T ZE T 22 1 PRAE SR K i S A AR,

3. AR ] : CorMatrix 78 O IESMEL H
FE T B 9K o Stindermann 257 1¢
2012 4E 3R T IMNCIET R — KA R, B
B ¥ CorMatrix b J- B I 0 N IR 48 (9T 97 o
Gerdisch %' Z o0 3 7% 18 9 | 4% %
CorMatrix £h VG TT = H MO A R 42 118 7 1 2 v 3B
iR N E . JiAh, CorMatrix £ HAth 77 T 19 1
A T HR M, W Yanagawa 555 i T
CorMatrix £ &5 0B 5 O P 25 % F 5%
R PR 17 3 18] TCAT: AT 0o JUE Dt PR BRBE T2 P ACBE 1Y
W8], 112 Bl 28 1 7 0 30 TR s T A 461 2 o
RAE S R CorMatrix RJ DU Ay 5 ] P9 A& 52 O LA
BUIG I K HE B9 #h A R Szezeklik 257 3 3E T
CorMatrix PR By 7 T B K 7S 3 JUL PR 983 170
R ARG A0 s it 25 BE A b s ik () E . Leskovar
24O LK FL R T Sh R A A s A E A

4. b5 1% A : Boulemden 457 36 T 1 4
PRSI N 2o 0 3 XUEE B R B k% 43 5 5 £ 8l ik
SRENRMBEREIL, fEEA 3 d B, B LE
S 1 I o T e U R 2Bl K S T ORIl )
KR AR A, A5 M5 1E U0 H AT A4, Boulemden
B UK CorMatrix 1 FH T Mg B IE H #9455 &, CorMatrix
FHF 7 55 B TR I it K B JOR 0 B T 8 T 2 2 22 T, 7
JAJEWRIE RAT 427 CorMatrix (8 F A 55 7T e {6 H:
TEALFRANIE 5 H FLIB YT B9 52 2 1k 0 TC B Mk 1 1
B2 R . Ashfaq 25 [ 4047 T 2010 4R
4 H35]2014 547 H W CorMatrix XM A5 A48 b
SEAE B 2 [a) BR 6145 ( complete atrioventricular septal
defects, CAVSD) it R HAEICR 2 i &, #2758 CorMa-
trix A HARBCR IR RE B8 IR 1558 E , X T CAVSD 1)
1852 AT RERA A, (H X TR T2 Jmy BR R 2 AR A
AN, Al Haddad 2670 3 fife 1T AEAS UMK Y
W5, KB CorMatrix £p J 4 &y CAVSD (& #M A KL
SRR 53— T CorMatrix £p 54
— Tt A A IR T T Bl Dk e 2 R A A8 S AR
UCBRZE B I A , BRIV BR2E 1M 48 U R AT 1B 2,
TEARJGREYTH, LB O 7R CorMatrix b 7
AU R DIRESE IR, #2718 CorMatrix [ T+ 1M1
BRI B AT R . CorMatrix 4 —Fio#r (Y

M A, IR A BT TR 9T b kOB ZE 1Y
61 R

IYNER BRI

JLAE CorMatrix 7 [E /h T 288k 57 B A, 2
Hh Lo R I FIAIT 8 A AS Wi R, {H. CorMatrix 7E [5]
P LA R 4T3 45 B AR 52 56 [ B, L n il 6
85 ) BN R B T2 42
Ji T 40 M2 ( Bone mesenchymal stem cells, BMSCs) {4
SR LH L Fr o [ Sh CorMatrix £ & 45 1 H
TG PR, A S50 AN E S AR A A TT LA S AR R
T =L = L )7 S TA R N UPN
BRI VRN X) T CorMatrix #4 8} = A /5
TR R . BT 1L IR B A ff ] CorMatrix #4 }
FICHIZERIE . HIET DL b Frig, CorMatrix A GE5 |
L 2 NS P R S, A7 S AT B 22 1 2 )
PR A A DR PRI ROTSE o H Tk = AR
KA R BT ST, CorMatrix {7547 AR R A AN 1 2
TXFPRE N RN o BV A i v S &
AR I T 2 K B B D 245 RRAIE ]

25 EJIR, CorMatrix fF 2y —Ff A= Ak}, DAH:
REA B2 I TR, H T — 2L B i
PRAFFE 45 5 SR AR Ry 0 IR AP RE AR ) A2 4 S0 R
M IRCR AT, I LA O JIEAE W 4h Fr 5 T ) 40F
FEREAL TR

S % X #k

1 Li X,Guo Y,Ziegler KR, et al. Current usage and future di-
rections for the bovine pericardial patch[ J]. Ann Vasc Surg,
2011,25(4) ;561 -568. DOI; 10. 1016/j. avsg. 2010. 11. 0
07.

2 van den Heever JJ,Neethling WM, Smit FE, et al. The effect
of different treatment modalities on the calcification potential
and cross-linking stability of bovine pericardium [ J]. Cell
Tissue Bank,2013,14 (1) :53-63. DOI. 10. 1007/s10561 —
012-9299 -z.

3 Vaideeswar P, Mishra P, Nimbalkar M. Infective endocarditis
of the Dacron patch-a report of 13 cases at autopsy[ J ]. Car-
diovasc Pathol ,2011,20(5) :el69-el75. DOI; 10. 1016/].
carpath. 2010. 07. 001.

4 Talwar S, Mohapatra R, Saxena A, et al. Aortic homograft: a
suitable substitute for aortic valve replacement[ J|. Ann Tho-
rac Surg, 2005, 80 (3):832-838. DOI: 10. 1016/j. atho-
racsur. 2005. 03. 056.

5 Henaine R,Roubertie F,Vergnat M, et al. Valve replacement

in children;a challenge for a whole life[ J]. Arch Cardiovasc



10

11

12

13

14

15

16

-324-

AR /N LAMNRL SRS

2020 % 4 A% 19 %% 48 J Clin Ped Sur, April 2020, Vol.19, No.4 ||| ||

Dis,2012,105(10) :517-528. DOI;10. 1016/]. acvd. 2012.
02.013.
Holubec T, Caliskan E, Sundermann SH, et al. Use of extra-
cellular matrix patches in cardiac surgery[ J].J Card Surg,
2015,30(2) :145-148. DOI;10. 1111/jocs. 12494.
Mewhort HE, Turnbull JD, Meijndert HC , et al. Epicardial in-
farct repair with basic fibroblast growth factor-enhanced
CorMatrix-ECM biomaterial attenuates postischemic cardiac
remodeling[ J ]. J Thorac Cardiovasc Surg,2014,147(5) .
1650-1659. DOI:10. 1016/]. jtevs. 2013. 08. 005.
Wainwright JM , Hashizume R, Fujimoto KL, et al. Right ven-
tricular outflow tract repair with a cardiac biologic scaffold
[J]. Cells Tissues Organs,2012,195(1-2) :159-170. DOI
10. 1159/000331400.
Badylak SF. The extracellular matrix as a biologic scaffold
material[ J]. Biomaterials 2007 ,28 (25) :3587-3593. DOI ;
10. 1016/j. biomaterials. 2007. 04. 043.
Badylak SF,Brown BN, Gilbert TW et al. Biologic scaffolds
for constructive tissue remodeling[ J . Biomaterials, 2011,
32(1):316-319. DOI.10. 1016/j. biomaterials. 2010. 09. 0
18.
Mosala Nezhad 7, Poncelet A, de Kerchove L, et al. Small
intestinal submucosa extracellular matrix ( CorMatrix( R) )
in cardiovascular surgery:a systematic review [ J ]. Interact
Cardiovasc Thorac Surg,2016,22(6) :839-850. DOI. 10.
1093/icvts/ivw020.
Andree B,Bar A,Haverich A, et al. Small intestinal submu-
cosa segments as matrix for tissue engineering;review|[ J].
Tissue Eng Part B Rev,2013,19(4) :279-291. DOI: 10.
1089/ten. TEB. 2012. 0583.
Stelly M, Stelly TC. Histology of CorMatrix bioscaffold 5
years after pericardial closure[ J]. Ann Thorac Surg,2013,
96 (5):el27 - el29. DOI; 10. 1016/]j. athoracsur. 2013.
06.114.
Zaidi AH,Nathan M, Emani S, et al. Preliminary experience
with porcine intestinal submucosa ( CorMatrix) for valve re-
construction in congenital heart disease: histologic evalua-
tion of explanted valves [ J ]. J Thorac Cardiovasc Surg,
2014,148 (5):2216 - 2214, 2225. el. DOI: 10. 1016/].
jtevs. 2014.02. 081.
Hynes RO,Naba A. Overview of the matrisome-an inventory
of extracellular matrix constituents and functions[ J |. Cold
Spring Harb Perspect Biol,2012,4 (1) :a004903. DOI; 10.
1101/ cshperspect. a004903.
Ropcke DM, Jensen MO, Jensen H, et al. Papillary muscle
force distribution after total tricuspid reconstruction using
porcine extracellular matrix; in-vitro valve characterization

[J].J Heart Valve Dis,2014,23(6) ;788-794.

17

20

21

22

23

24

25

26

27

Robinson KA, Li J, Mathison M, et al. Extracellular matrix
scaffold for cardiac repair [ J]. Circulation, 2005, 112 (9
Suppl) :1135-143. DOI;10. 1161/ circulationaha. 104. 5254
36.

Boni L, Chalajour F,Sasaki T, et al. Reconstruction of pul-
monary artery with porcine small intestinal submucosa in a
lamb surgical model; Viability and growth potential [ J]. J
Thorac Cardiovasc Surg, 2012, 144 (4) :963 - 969. €961.
DOI:10. 1016/]. jtevs. 2012.07. 024.

Mosala Nezhad Z,Poncelet A,de Kerchove L, et al. CorMa-
trix valved conduit in a porcine model ; long-term remodel-
ling and biomechanical characterization[ J |. Interact Card-
iovasc Thorac Surg,2017,24 (1) :90-98. DOI; 10. 1093/
icvts/ivw314.

Mosala Nezhad Z,Poncelet A, Fervaille C, et al. Comparing
the host reaction to CorMatrix and different cardiac patch
materials implanted subcutaneously in growing pigs [ J].
Thorac Cardiovasc Surg, 2019, 67 (1) :44 —49. DOI.; 10.
1055/5-0037-1607332.

Badylak S, Obermiller J, Geddes L, et al. Extracellular ma-
trix for myocardial repair[ J]. Heart Surg Forum, 2003, 6
(2) :E20-E26. DOI:10. 1532/hsf. 917.

Zafar ¥ ,Hinton RB,Moore RA et al. Physiological growth,
remodeling potential ,and preserved function of a novel bio-
prosthetic tricuspid valve; tubular bioprosthesis made of
small intestinal submucosa-derived extracellular matrix[ J].
J Am Coll Cardiol ,2015,66(8) :877-888. DOI: 10. 1016/
j. jace. 2015.06. 1091.

Cox JL, Hammel JM, Radio SJ. Evaluation of cellular in-
growth within porcine extracellular matrix scaffolding in
congenital heart disease surgery [ J]. Cardiovasc Pathol,
2019,39:54-60. DOI;10. 1016/j. carpath. 2018. 12. 003.
Cao G,Huang Y, Li K, et al. Small intestinal submucosa:
superiority , limitations and solutions , and its potential to ad-
dress bottlenecks in tissue repair [ J]. J Mater Chem B,
2019,7(33) :5038-5055. DOI; 10. 1039/¢9th00530¢.
Badylak SF,Lantz GC,Coffey A, et al. Small intestinal sub-
mucosa as a large diameter vascular graft in the dog[J].J
Surg Res,1989,47(1) :74-80. DOI . 10. 1016/0022 -4804
(89)90050-4.

Matsumoto T, Holmes RH, Burdick CO, et al. A study of in-
verted intestinal graft in the major veins [ J |. Angiology,
1966,17(11) :842-850. DOI;10. 1177/000331976601701
106.

Boyd WD, Johnson WE,3rd, Sultan PK, et al. Pericardial
reconstruction using an extracellular matrix implant corre-
lates with reduced risk of postoperative atrial fibrillation in

coronary artery bypass surgery patients[ J |. Heart Surg Fo-



- EEENERETS

2020 £ 4 A% 1945 4 81 J Clin Ped Sur, April 2020, Vol.19, No.4

-325-

28

29

30

31

32

33

34

35

36

37

rum,2010,13(5) :E311-E316. DOI;10. 1532/hsf98. 2009
1184.

Quarti A, Nardone S, Colaneri M, et al. Preliminary experi-
ence in the use of an extracellular matrix to repair congeni-
tal heart diseases [ J]. Interact Cardiovasc Thorac Surg,
2011,13(6) :569 —572. DOI; 10. 1510/icvts. 2011. 2800
16.

Padalino MA | Quarti A, Angeli E, et al. Early and mid-term
clinical experience with extracellular matrix scaffold for
congenital cardiac and vascular reconstructive surgery: a
multicentric Italian study [ J]. Interact Cardiovasc Thorac
Surg,2015,21(1) :40-49. DOI:10. 1093/icvts/ivv076.
Woo JS, Fishbein MC, Reemtsen B. Histologic examination
of decellularized porcine intestinal submucosa extracellular
matrix ( CorMatrix ) in pediatric congenital heart surgery
[J]. Cardiovasc Pathol,2016,25 (1) :12-17. DOI: 10.
1016/j. carpath. 2015. 08. 007.

Rosario-Quinones I, Magid MS, Yau J, et al. Tissue reaction
to porcine intestinal submucosa ( CorMatrix ) implants in
pediatric cardiac patients: a single-center experience [ J].
Ann Thorac Surg, 2015,99 (4 ). 1373 - 1377. DOI; 10.
1016/]. athoracsur. 2014. 11. 064.

Sundermann SH, Rodriguez Cetina Biefer H, Emmert MY , et
al. Use of extracellular matrix materials in patients with en-
docarditis[ J |. Thorac Cardiovasc Surg,2014,62 (1) :76 -
79.DOI;:10. 1055/5-0032-1328920.

Gerdisch MW ,Boyd WD, Harlan JL, et al. Early experience
treating tricuspid valve endocarditis with a novel extracellu-
lar matrix cylinder reconstruction[ J ]. J Thorac Cardiovasc
Surg, 2014, 148 (6) :3042 - 3048. DOI; 10. 1016/]j. jtevs.
2014.06.092.

Yanagawa B, Rao V, Yau TM, et al. Initial experience with
intraventricular repair using CorMatrix extracellular matrix
[ J]. Innovations (Phila) ,2013,8(5) :348-352. DOI: 10.
1097/1M1. 0000000000000014.

Szczeklik M, Gupta P, Amersey R, et al. Reconstruction of
the right atrium and superior vena cava with extracellular
matrix[ J].J Card Surg,2015,30(4) :351-354. DOI:10.
1111/jocs. 12398.

Leskovar B, Furlan T, Poznic S, et al. Using CorMatrix for
partial and complete (re) construction of arteriovenous fis-
tulas in haemodialysis patients : ( Re) construction of arterio-
venous fistulas with CorMatrix [ J ]. J Vasc Access, 2019,
20:597-603. DOI.10. 1177/1129729819826032.
Boulemden A, Speggiorin S, Pelella G, et al. Use of an ex-

38

39

40

41

42

43

tracellular matrix patch for sternal wound dehiscence after
cardiac surgery in a neonate[ J]. Tex Heart Inst J,2018,45
(3) :176-178. DOI; 10. 14503 /thij—17-6239.
Ashfaq A, Brown T, Reemtsen B. Repair of complete atrio-
ventricular septal defects with decellularized extracellular
matrix :initial and midterm outcomes| J |. World J Pediatr
Congenit Heart Surg,2017,8(3) :310-314. DOI1.10. 1177/
2150135116684797.
Al Haddad E,LaPar DJ,Dayton J,et al. Complete atrioven-
tricular canal repair with a decellularized porcine small in-
testinal submucosa patch [ J ]. Congenital Heart Disease,
2018,13(6) :997-1004. DOI;10. 1111/chd. 12666.
Deorsola L, Pace Napoleone C, Abbruzzese PA. Repair of an
unusual aortic coarctation using an extracellular matrix
patch[ J]. Ann Thorac Surg,2014,97 (3) ;1059 - 1061.
DOI:10. 1016/j. athoracsur. 2013. 06. 109.
Ferng A, Connell A Nunez M, et al. Cardiac regeneration in
the human left ventricle AfterCorMatrix implantation [ J].
Annals of Thoracic Surgery,2017,104 (3) : €239 - e241.
DOI.10. 1016/j. athoracsur. 2017. 03. 044.
fuparh, AT FRENE S NIRRT 2 S5 R ]
T A M A S M O LA U R i sE g s [T ). |
AT R e R (B i) ,2012,32(1) 053 -58. DOIL:
10.3969/j. issn. 1674-8115.2012. 12. 010.
He YZ,Wang ZY , Zheng JH, et al. In vitro construction of
tissue-engineered cardiac tissue sheet bysmall intestinal
submucosa with bone mesenchymal stem cells[ J]. Journal
of Shanghai Jiao Tong University ( Medical Science) ,2012,
32(1):53-58. DOI; 10. 3969/j. issn. 1674 —-8115. 2012.
12.010.
Tjgrnild MJ, Carlson Hanse L,Skov SN, et al. Entire mitral
valve reconstruction using porcine extracellular matrix ; stat-
ic in vitro evaluation[ J]. Eur J Cardiothorac Surg,2018,55
(6) :1095-1103. DOI; 10. 1093/ ejcts/ ezy416.

(%A% 8 #7.2018-08-16)

25| A& R, W7 CorMatrix 180 JIIEAMEL R i 1
HLT]. RN JLAMRE 24 7, 2020, 19 (4) :321 -325. DOL.
10. 3969/j. issn. 1671 -6353. 2020. 04. 008.

Citing this article as: Chen F, Shen L. Application of
CorMatrix in cardiac surgery[ J]. J Clin Ped Sur,2020,19
(4):321-325.DOT;10.3969/j. issn. 1671-6353.2020. 04.
008.



