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=Abstract= .
Angiogenic Responce to Transmyocardial Mechanical
Revascularization{TMMR) with Polymer Myocardial Stent

Ho Chal, M.D.*, Cheal Joo Lee, M.D.*, Kwang Deok Moon, M.D*, Young Jin Kim, M.D.#,
Joon Kyu Kang, M.D.*, Jun Wha Hong, M.D.*, Kyoung Soo Jee, M.D.#**,
Man Jung Han, M.D.**. Sang Ho Cho, M.D ##x*

Background: Transmyocardial laser revascularization(TMLR) for revascularizing ischemic
myocardium in patients was originally based on the assumption that laser channels remain
their patency much longer. But recent studies show that laser chamnels did not remain open
and that TMLR could achieve treatment benefits without long-term channel patency. The
angiogenesis is currently thought to be induced by non-specific inflammatory response to
mechanical tissue injury. This study is to evaluate hypothesis that various transmyocardial
mechanical revascularization(TMMR) may induce the angiogenic responses similar to that
seen with TMLR, and transmyocardial polymer stent revascularization{TMSR), the polymer
stent in the myocardial tissue is hydrolyzed in 2 weeks, may enhance the non-specific
inflammatory reaction resulting angiogenesis. Furthermore, polymer myocardial stent channels
remain long-term patency. Material and Method: Eight domestic pigs underwent ligation of
the proximal circumflex artery, and 2 weeks later they were randomized to undergo
transmycardial acupunctural revascularization(TMPR,Group I) of the left lateral wall with
18-G needle(n=2), to undergo transmyocardial drilled revasculatization(TMDR,Group II) with
industrial 2mm steel drill(n=2), to undergo transmyocardial polymer sient revascularization
(TMSR,Group III) after drilling the infarcted myocardium(n=2), the stent is poly(lactic acid-
co-glycolic acid), which is self-degradated in the myocardium, and to a control group the
ischemic zone was untreated(n=2). All the pigs were sacrificed after 4 weeks TMMR.
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Sections from the ischemic zome were submitted for vascular endothelial growth factor

{(VEGF) ELISA and histology, Resuit:

There were makedly increase in the VEGF

immunoassay in the ischemic zone of the TMMR group compared to the ischemic zone of
the control group{control: each 30.85 and 43.15 pg/mg protein, TMPR: each 44.14 and 68.61
pgfmg protein, TMDR: each 65.92 and 78.65 pg/mg protein, TMSR: each 177.39 and 168,87
pg/mg protein). TMSR channels caused greatest VEGF expression than channels made by
other group and the polymer stent channels remained vacuole after 4 weeks. Cenclusion:
Transmyocardial polymet stent revascularization promoted the most angiogenic response by
the VEGF immunoassay, although our study did not show the statistical significancy. The

channels

remained but the flow patency was not verified. Transmyocardial polymer stent

revascularization{TMSR) is desirable in future experimental trials and in view of the
significant cost implications comparable to that of laser.

(Korean Thorac Cardiovasc Surg 2000;33:494-501)
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Fig. 1. Operatwve finding of frst operation. left  atnal
appendage was retracied by forceps for hgation of proximal
circumfiex artery.
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Fig. 2. Operalive finding of second operaticn, the polymer
stents were nsered In the circumflex artery temtory of
infarcted myocardium.

Fig. 3. Wicroscopic section of myocardium 4 weeks after
Infarction 10 confrol{(Hmatoxylin and eosin, onginal magnificationx50)
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Table 1. VEGF expression

b
fop
lo fo

CBﬂﬁQliﬁ%Z)if L TMPR{n=2) ., * - FMDR(n=2) TMSR(=2) =
pajmg protem 30.85/100 44.14/143 65.92/214 177.39/575
/%ot control 43.15/100 68.61/159 78.65/182 168.87/391

VEGF, vascular endothelial growth factor, TMPR; transmyocardial acupunctural revascularization, TMDR,; transmyocardial

drilled revascularization, TMSR,; transmyocardial polymer sient

282 Z5H polymen) 2. B33 2] /}:}015]-7]01] Acka}
A Agol 2mmel o) meFow AdGn 1 E4L
0% 53 (porosity)er /Pl glew Bha, Akd, pAgh

o AFFsle ArEA A £3 YolA 25 W b
3 (hydrolysis)F| o] 3 (degradation)¥| = 545 7HAL ¢

144 4T 957 Adss AP 45 F A TE 6
ﬂh‘«‘l(li%, nE, ME, 74 ﬂhﬂ)ﬂr 7 2 E Aedt 9t
sp o] mlFetd AF AFEE 39 pentobarbital 7}
potassium chlorides ¥ -£3Fo 2 A FAEe AN
AL A& A& A4 e Ade $HE
L iz A 3dd FE AHste ga 249 F
Az ez @) =) 434k R Vascular Endothelial Growth
Factor: VEGE)®] A&E $8le] oA Ao @y of5d F
70T AEA &4 RAslanh uwlA Agle zzEks
2L 98l xEwg L wysioict

ey T EeIRHVEGE) HE

7143 AL AFAES BT A2 =g
elzbe] Ag 935 7 7oA PR 5742 Ae 100
mg(wet weight)¥] oA oA Y 1ml® extraction
buffer(25 mM Tris(pH 7.4), (00 mM NaCl, 20 mM NHHCO:)E
W mortor-driven Teflon pestles ©]&3le 5¥7F home-
genation #- ok AlFEE 15000 rpmel A 203-7F A5
¥ AFdE FHsbe] A#elsivh VEGET Human VEGF
immunoassay kit(R & D System. Inc. U.S.A)YS A4 8}o] =F
st

5 =
Z=EsH 2

]ﬁ]zi AL E7A d

Aty xR Lolof 2 F efAe] Fw
pm FASE AT}l hematoxylin and eosin
A 4Re sgn 293 W5,

weleel o3l 533 Fgck

L;

(embeddmg)ﬁ]—.l
24 3] Al
9%, d34 A4 A5)E W

revascularization

a2
San)

gube] A8 AES 274435k o|gr) Ao A&
Al 2% 1wl E sulels A 5 Alaketgct o
F 3l AR 2009 A3 AREe] vseE ALt
AZ 02 Aele v 3 vlEE 13 e 198 APelgde
A 2 92l eprlm AlF HEE ol AMA FAdes
FAR g vl 23 $49 7]AE HA2 i Ads
Aergdenl FF Al A FEe g 4% 00
ubg] spaA &abe] salA AR ] FER Y EF
Arkstgt £45 92 o $5S Prolene 4-0%. 5315}
st o) A FES 7 YE ofste] F8E 5 4

S ok p Ao

e
)
=
=)
0>—

oI RHVEGF)

e galake] dhde] glelA Al AAE R
MAEE AdetA] oks day Bop AT E(IMPRIZ

ok | 58], IZ(TMDR)-2 ©F 28}, TIZ-(TMSR)S ¢ 4-~5u) 7}
%o $71E Bk & (able DollA 7 T PR
el2k2] WS pg/mg protein T2 EAEIE R ] O
L 10002 g de] v 2o T 74 diER
FAETH

=8 o

Qz w|ekAe] Agak 27} Mol Ay
ol AT 3 A} BR= Qv Fig 3) IHIMPRYE AARE Al
of dlae 2ok A% 4% Az LT P Fode A
A Aoz ¥ol: vAEREe] A4 dgeny
18A]0] ] Fab ubge] oA AFE AR EHL 4LelA
2 4 gyedckEg 4. ITIMDREAME Ankdoz 177

bt a7E wgen =do| A AlFee AaEE
bz oz YA glelvkFig 5. MarelHs gl el

— 497 —



Fig. 4. Microscopic section of myccardium 4 weeks after
nfarction N TMPR{Hmatoxylln  and eosin, onginal magni-
ficationx50)

Fig. 5. Microscopic section of myocardium 4 weeks after

infarction - n TMDR{Hmatoxyln~ and  eosin,  ongnal

magnificationx50)
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Fig. 6. Microscopic section of myocardium 4 weeks after

nfarcton n TMSR(Hmatoxyin  and  eosin, ongnal
magnificationx100)
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