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1. Dit vin dé

Bénh ly dong mach vanh (PMV) ngay cang tré nén phd blen
trén thé gidi va la nguyén nhan gay tir vong hang dau & ca cac qudc
gia phat trién 13n nhimg nude dang phat trién, trong d6 c6 Viét Nam.
Mic du co nhiéu tién bo trong chan doan va diéu tri, nhung bénh ly
DMV van 12 mot loai bénh ning, dién bién phic tap, c6 nhiéu bién
ching nguy hiém, ludn de doa tinh mang nguoi bénh, vi thé ty 1€ tir
vong van con cao nhu & MY, ty 1& tir vong do nhdi mau co tim
khoang 30%, trong d6 mdt nira bi tir vong ngay trong gio déu tién .

Vi viée ap dung k¥ thuat can thiép dong mach vanh qua da trong
diéu tri c4c bénh li DMV di cho vu thé hon hin vé hiéu qua sém ciing
nhu 1au dai so véi cac phuong phap diéu tri kinh dién va da duoc ap
dung rong rai trén thé gioi. Pat Stent trong dong mach vanh di ¢6 wu thé
vuot trdi so voi nong bang béng don thuan. Tuy nhién, hiéu qua lau dai
bi han ché do hién tuong tai hep trong long mach dugc can thiép trudc
do ké ca véi viée sir dung rong rii Stent phi thude. Theo cac nghién ctru,
ty 18 tai hep tir 35-40% ddi voi nong bang bong va tir 20-25% dbi véi dat



Stent sau 6 thang. Day chinh 1 mot trong nhitng nguyén nhan khién
bénh nhan tai phat triéu chirng va phai nhap vién dé tai can thiép mach
vanh.

Sy ra doi cua bong phu thudc (DEB) buéc dau di gitp khéc
phuc dugc nhung han ché cua Stent boc thudc (DES). Cac thir
nghiém lam sang gan déy da chi ra viéc giam mét cach ¢ y nghia ti
1¢ tai hep trong diéu tri tai hep trong Stent (ISR) va cac ton thuong
mach vanh c6 kich thudc nho (SVD).

O Viét Nam, tir ndm 2002 di ap dung tim mach can thiép trong
diéu tri NMCT. Pic biét tir nam 2009 mét sb trung tim Tim mach
trong nude da bude dau ap dung bong phu thude trong diéu tri tai hep
trong Stent, mot sO ton thuong mach vanh khéc va budc dau thu dugc
két qua dang khich 1&. Tuy nhién chwa c6 nghién ctru ndo phan tich
kha ning cua DEB trong diéu tri bénh 1y mach vanh. Do d6, chung
to1 thuc hién dé tai nay nhim hai muc tiéu sau:

1. Pdnh gid két qud ciia phuwong phdp can thiép dopng mach vanh
qua da voi bong phii thuéc paclitaxel trong diéu tri tdai hep
trong Stent va ton thwong dong mach vanh nho.

2. Pdnh gid mjt sé Jyéu 16 ¢6 dnh hwong dén mirc dp hep lai
[biéu thi bang phan tram hep ciia dwong kinh long mach (DS)
va chi sé6 mit long mach mugn (LLL)] & nhitng bénh nhin da
dwoc nong bong phu thuéc paclitaxel.

2. Tinh thoi sw cia luidn an

Luéan an dugc tién hanh trong bdi canh bénh 1i DMV ngiy cang
thuong gap tai Viét Nam va trén thé gioi, cung su gla tdng cua cac
bénh li lién quan nhu tiéu duong, ting huyét ap, rdi loan 11p1t mau.

Cac can thiép diéu tri nhu dat Stent duoc ap dung rong rai. Va nhu

vély cac vain dé nhu tai hep lai trong Stent, ton thuong phtc tap nhu

mach dai, mach nho, ¢ nhimg nhom bénh nhén nguy co cao nhu tiéu
duong sé tang dan theo thdi gian va can co cac bién phap can thiép
méi nhu sir dung bong nong c6 phii thude paclitaxel dé diéu tri. Cac
nghién ctru vé bong phu thudc paclitaxel & Viét nam chua ¢ nhiéu.

Do d6, dé tai nay la can thiét trong bdi canh hién nay & Viét Nam.

3. Nhirng déng gép khoa hoc trong luan an

Pay 1a nghién ciru danh gia két qua ciia phuong phép nong bong
phu thudc paclitaxel cho diéu tri ton thwong mach nho va tai hep lai
trong Stent ciing nhu dénh gid mot s6 yéu t6 co anh huéng dén mirc

d6 hep lai cua long mach vanh sau can thi€p véi ki thuét nay tai Viét
Nam.

Nghién ctru di chi ra: thanh cong vé ki thuat dat 100%, thanh
cong vé két qua can thiép dat 96,7%, chwa gap cic bién chimg nang (ty 1&
tir vong 14 0%), bién c¢b tim mach chinh (MACEs) chi c6 14 tai can thiép
mach dich chiém 5%, 2 bénh nhan c6 xuat huyét tiéu hoa nhe va c¢6 1
bénh nhén co tach thanh dong mach vanh kiéu A. Mirc d6 mé rong long
mach ngay sau thu thudt 1a 1,43 + 0,46 mm (vdi 95%CIL: 1,31-1,55; p <
0,05). Phan tram trung binh dwong kinh 1ong mach dwoc mé rong sau
nong v&i bong phu thudc 60,3 + 10,44% (voi 95% CI: 57,61- 65;
p=0.0001). Véi thoi gian theo doi trung binh la 22,4 + 13,41 thang, ty 1&
ti can thiép lai ton thuong dich 1a 5%. Ty 16 tai hep lai trén 50% dudng
kinh long mach 1a 10,8%. Hién tugng mat long mach muon (LLL) 14 0,38
+0,7 mm (néu tinh riéng cho cac bénh nhan khong tai hep thi LLL 1a
0,21+0,53mm). Mtrc d6 dau nguc lién quan dén ging sirc ctia bénh
nhan cling duogc céi thién dang ké. Sau 6 thang, muc d6 CCS I la
80% (so vai trude can thig¢p chi ¢ 15% CCS I), miac d6 CCS II con
20% (so voi trude can thiép co 85% CCS II va III).

Nghién ciru da cho thdy chiéu dai doan mach ton thuong(mm),
16i loan lipit mau va tudi > 70 1a nhimg yéu t6 anh huéng dén mirc do
hep lai [tinh theo phan trim duong kinh 1ong mach vanh va mirc d6 mat
long mach mudn (mm)] sau can thiép nong béng phu thude paclitaxel. Khi
dua vao phan tich hdi quy da bién cho thdy chi c6 mét bién ¢6 ¥ nghia
théng ké. Do 1a chiéu dai ton thwong mach mau (mm) khi cir ton thuong
dai thém mdi milimet s& lam tang trung binh thém 2,11 % mirc do hep
long mach (voi HSHQ: 2,11; 95% CI: 0,567 t6i 3,66;p< 0,05) va 1am hep
lai trung binh 0,062 mm long mach vanh (HSHQ: 0,062; 95% CI: 0,015
t61 0,109; p<0,05).

4. B6 cuc ciia luan 4n

Ludn 4n c6 115 trang (khéng bao gdm phu luc va tai liéu tham
khao), dat van dé 3 trang, gdm 4 chuong; chuong 1. Téng quan: 37
trang, chuong 2. Ddi tuong va Phuong phap nghién ctru:17 trang,
chuong 3. Két qua nghién ctru: 28 trang, chwong 4. Ban ludn: 26 trang,
két luan: 2 trang, kién nghi va han ché @ tai: 2 trang. Luén an c6 24
bang, 8 hinh, 4 biéu do, 2 so d6 va 191 tai liéu tham khao (7 tiéng Viét,
184 tiéng Anh).



CHUONG 1: TONG QUAN TAI LIEU

1.1. TAT HEP PMV SAU CAN THIEP

1.1.1. Pinh nghia: Hinh danh:Hep lai >50% tai vi tri dat Stent (can
thiép) hodc trong vong Smm t6i hai ddu Stent (vi tri can thiép); Lam
sang: cho chi dinh tai can thiép lai, khi c6 tai hep v& hinh anh va cé
thém mat trong cac tiéu chudn sau: tai phat triéu chimg 1dm sang cia
con dau thit ngyc tai phat, hinh anh thiéu méau co tim (thay ddi trén dién
tam dd,nghiém phap gang sirc dwong tinh), bang chimg vé tinh trang thiéu
mau co tim v6i cac thim do chan doan [phan suét du trit vanh < 0,8; hinh
anh siéu am n(f)i mach cho dién tich ving cét ngang < 4mm? (vi tri than
chung < 6mm?)] hogc tai hep > 70% bét ké c6 triéu chimg hay khong.

Mat long mach mudn (LLL) 1a sy chénh léch v€ kich thudc long
mach t6i thiéu (MLD) tai thoi diém ngay sau can thi¢p va tai thoi
diém chup lai, LLL dai dién cho phan mach bi thu hep lai sau dit
Stent & thoi dlem chup lai. LLL dugc su dung v6i y nghia tuong tu
nhu ISR. Phén trim mirc d6 hep dwoc tinh nhu sau [1- (MLD/ RVD)]
voi RVD la duong kinh mach tham chiéu.

1.1.2. Phén loai: Theo tac gia Mehran, hinh thai tai hep trong Stent c6 4
loai: Logi I: tai hep diém (chiéu dai ton thwong<10mm); Logi 2: téi hep
lan téa (chiéu dai ton thwong >10mm), khong lan ra ngoai bo stent; Logi
3: tai hep lan toa tang sinh, lan ra ngoai bo stent; Logi 4: ton thuong tai
hep “tac hoan toan” va dong chay TIMI 0 tai vi tri ton thwong,

1.1.3. Co ché ciia tai hep PMV

Co chun ciia thanh mach: sy co chun thanh mach xay ra trong vong
30 phut sau khi bong nong xep di. Day lén ciia lp do trong: 12 phan
Umg cua thanh mach mau khi bi ton thuo‘ng do nong dong mach vanh bing
bong va cac dung cu khac. Tai cdu triic am tinh dpng mach vanh Su
tai cau truc la yeu td chinh gay tai hep sau nong dong mach vanh
bang bong va cdt mang xo vira c6 dinh hudng.

1.1.4. Cac yeu td nguy co ciia tai hep DMV sau can thiép

Cac yeu t0 dw bdo tdi hep lién quan dén bénh nhéin: do 16i loan
chirc ndng ndi mac, san sinh bat thuong cac yéu td ting truong, ting
kha nang ngung két tiéu cau va huyet khéi.

Cdc yéu 10 du bdo lién quan dén ton thwong va thii thudt can thi¢p
DMV: du(rng kinh mach tham chiéu, duong kinh long mach tbi thleu
trude can thiép, chidu dai ton thuong va duong kinh 10ng mach t6i
thiéu sau can thi¢p murc do mat 1ong mach mudn. Mot sé yéu t khac
nhu: ton thuong tai hep, ton thuong & 16 DMV véi dong mach chi,

t6n thuong tai chd chia, tic man tinh va ton thuong & manh ghép tinh
mach.

1.2. BENH Li MACH NHO

Pinh nghia: Hau hét cac nha can thiép dong thuan rang kich thudc
mach vanh < 2,5 mm dwoc coi 1a mach nho.

1.3. NGUYEN Li CUA BONG PHU THUOC TRONG DPIEU
TRI CAN THIEP DMV

Paclitaxel chiét xuat tir cdy thuy tung Thai Binh Duong (tén
khoa hoc: Taxus brevifola), tinh 4i mg, khong tan trong nude. Palitaxel
gdy phan mg tring hop (polymer hod) 6ng vi thé va ket qua 1a mét 6n
dinh hé vi cau triic hinh 6ng (microtubules). Chu ky te bao dung & giai
doan gitta Go-G; va Gi-G, Paclitaxel khong gay doc t& bao va chi con
tac dung trc ché ting sinh va trc ché di trd. Paclitaxel ¢ hoat tinh kha an
toan khi st dung trén nguoi. N6 da duoc st dung nhu mot thude trong
diéu tri ung thu va bénh li dong mach. Paclitaxel 1a thanh phan chinh
ciia mot vai loai DES trudce day.

Chat can quang lopromide ¢6 kha nang dinh ngay vao thanh
mach sau tiép xuc vai gidy va c6 thé giup dwa thudc paclitaxel mot
cach an toan va hiéu qua toéi thanh dong mach, lam tdng kha nang
hap thu thudc vao thanh mach, phat huy t6i da tac dung wc ché ting
sinh cac té bao co tron mach mau.

1.4. TINH HINH NGHIEN CUU TRONG NUOC VA QUOC TE
VE BONG PHU THUOC: Tai Viét Nam chwa c6 nhiéu nghién ctru
day du va chi tiét ndo danh gia ti 18 tai hep va tai can thiép sau dit
Stent va nong bong phii thude Trén thé gidi, cac dir liéu tir rat nhiéu
cac nghién ctru cho két qua rat dang khich 1€, déc biét 1a viéc st dung
DEB trong nhiing tinh hudng tai hep trong Stent d dit trudc d6 ciing
nhu nhiéu dang ton thuong mach vanh khac nhau.

Bénh Ii mach nho (SVD)

Trong nghién ctru BELLO, 182 bénh nhan c6 t6n thwong mach
nhé véi duong kinh < 2,8 mm duoc ngau nhién DEB hodc dat Stent
phii thudc paclitaxel. Két qua chup mach sau 6 thang cho thdy tiéu chi
so sanh mat 1ong mach mudn 14 thap hon dang ké trong nhém DEB so
véi DES (0,08 +£0,38 mm so véi 0,29+0,44 mm; p<0,001 cho so sanh
khéng kém hon, p<0,001 cho so sanh tét hon). Tuy nhién, % mic do
hep long mach va kich thude long mach thyc sy dugc mo rong thém
theo thoi gian thi co vé tot hon trong nhém DES. Chung ta van can thém



cac nghién ctru dé khéng dinh hi¢u qua cua chién Iuvge DEB cho cac ton
thuong mach nhd.
Ton thwong ché phin nhdnh.

Trong cac nghién cltu so sanh v6i nong bang bong thuong ,
DEB da cho thdy nhirng loi ich hon han. Tuy nhién, cac thr nghiém
ngau nhién lai chua chimg minh dugc chién luge chi dung DEB so
sanh v6i BMS hodc DES. Tiép theo nghién ctru s6 bd Utrecht vé tinh
kha thi cia DEB cho ton thuong chd phan nhénh, trong mot nghién
clru da trung tdm, DEB duoc lya chon ngau nhién cho ton thuong chd
phan nhanh, c6 117 bénh nhan c6 tén thwong chd phan nhanh dugc
chia 1am 3 nhém: nhom nong véi bong thuong va dit Stent pha thude
paclitaxel, nhom DEB + BMS va nhém BMS voi nong bong thuong.
Nhom dugc nong trude voi DEB khong chirmg minh duge sy vuot
tr6i hon nhom BMS va kém hon nhom c6 dit DES qua tiéu chi mat
long mach muén sau 6 thang. Tuy nhi€n, nhém st dung DEB cho
thiy dd an toan va khong c6 huyét khdi mac di chi sir dung liéu phap
kép tiéu cau trong 3 thang Thur nghi¢ém BABILON trial liy ngéu nhién
trong 108 bénh nhan c6 ton thuong chd phan nhanh duoc su dung DEB
+ BMS hodac Stent phu thudc everolimus (EES) Tién trinh duoc tién
hanh tuin tu nong nhanh chinh/nhanh bén véi DEB, st dung k¥ thuat
prov151ona1 T-Stenting voi BMS nong nhanh chinh cho nhom st dung
DEB, va dat EES cho nhom DES. Chién lugc DEB + BMS chi ra c6
LLL nhiéu hon va tang bién ¢ MACE so v6i nhém EES. Ca hai nhom
cho két qua nhu nhau di véi can thiép nhanh bén.

Tdi hep trong Stent

Tai hep trong Stent thuong (BMS Bare metal stents)

Thu nghiém PACCOCATH-ISR la thu nghi¢m dau tién trén
ngucn da khang dinh két qua hon han cta chién luoc st dung DEB so
voi nong bang bong thudng trong ton thuong tai hep trong BMS. Co
52 bénh nhan tai hep trong BMS dugc ngau nhién chon nong véi
DEB hodc bong thuong. Chién lugc diéu tri véi DEB cho thay giam
dang ké LLL qua két qua chup mach sau 6 thang so sanh vdi bong
thuong (0,03 + 0,48 mm so véi 0,74 + 0,86 mm; P = 0,002). Sau giai
doan nghién ctru tha nghi€m, céc Kkét qua sau 2 nam va 5 nam theo
doi tiép theo da chung minh hi¢u qua van duy tri 6n dinh theo thoi
gian. Sau nghlen ctru PACCOCATH-ISR, chién lugc DEB di duoc
khang dinh c6 két qua tuong ty DES, va dugc can nhic nhu lya chon
dau tién cho céc ton thuong tai hep trong BMS. Trong thu nghiém
ngiu nhién PEPCAD-II so sanh DEB thé hé hai voi DES cho diéu tri

tai hep trong BMS. Két qua LLL sau 6 thang thap hon trong nhém
DEB so v6i DES (0,17 + 0,42 mm so v6i 0,38 + 0,61 mm; P<003)
Tuy nhién, duong kinh long mach t6i thiéu 1a nhu nhau gilra hai
nhom(Z 03 £ 0,56 mm so v&i 1,96 + 0,82 mm; P = 0,60. Két qua nay
goi y rang mure d§ mo rong long mach s6m ngay sau can thi€p thi
nhiéu hon trong nhém Stent va vi vdy mic d6 LLL s€ nhiéu hon
trong nhom Stent so v&i nong bang bong.

Tdi hep trong Stent phii thuéc

Nghién ciru PEPCAD-DES & 110 bénh nhén chimg minh két
qua vuot trdi hon han bong thuong trong diéu tri tai hep trong Stent
phu thudc, nghlen ciru ISAR-DESIRE 3 danh gia hi¢u qua cua DEB
so sanh véi cac thé hé DES tlep theo. Thu nghi¢ém gom 402 bénh
nhan tai hep trong Stent phu thuéc dan xuat limus dugc ngau nhién
chon nong véi DEB, dat DES (Taxus®Liberté®), hodc nong bong.
Tiéu chi danh gia 1a % duong kinh hep sau 6-8 thang, DEB cho két
qua khong kém hon vigc dat lai DES (P = 0,007). Cho ca DES va
DEB déu c6 két qua tbt hon so v6i nong bang bong thuong. Két qua
tuong ty cling duge bao céo trong mot thu nghiém trén 220 bénh
nhéan ¢ Trung Quoc cho thiy khong c6 su khac biét vé hinh anh chup
mach hodc biéu hién 14m sang giira nhom st dung DEB va DES
trong diéu tri tai hep trong DES.

Céc thé hé DES méi dugc so sanh véi DEB cho diéu tri tai hep
trong DES. Trong thu nghlem cua Almalla va cong sy c6 86 bénh
nhén tai hep trong DES v6i 40 bénh nhén duoc dat lai v6i EES va 46
bénh nhan nong véi DEB. Ket qua cho thdy nhom Stent phu
everolimus (EES) ¢6 ty 18 bién ¢ MACEs sau 1 nam cao hon (27 5%
so vdi 8,6% vdi p= 0,046) va ty 1€ TLR cao hon (22,5% so voi 4,3%
véi p=0 029) va ¢6 2,5% bénh nhén co6 huyét khoi Stent sau 1 nam.
Ty 1& bién ¢ MACEs thap hon dang ké & nhom DEB (v6i p=0,045).

CHUONG 2: POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CU'U: Cac bénh nhéan duge chan dodn
xé4c dinh la tai hep lai trong Stent hodc ton thuorng nhéanh nho duoc
nam diéu tri noi tra tai Vién Tim Mach - Bénh vién Bach Mai va
dugc chi dinh xét can thi¢p dong mach vanh.

2.1.1. Tiéu chuin lya chon BN

Bénh nhan duoc chan doan xac dinh trén phim chup mach vanh
chuan phi hop 1 trong 2 tiéu chi sau: (1). Téi hep lai trong Stent (theo
phén loai cua Mehran) nhom Ic, II, véi mirc  d6 hep cua duong kinh
long mach > 70% ; (2).Tén thuong mach nhé hodc nhanh bén véi



duong kinh < 2,5 mm va mitc d hep cta duong kinh long mach >
70% .
2.1.2. Tiéu chuén loai trir BN

Bénh nhan khong thé duy tri thude chong ngung tap tiéu cau bat
budc 6 thang sau can thi€p, con dau thit nguc kiéu Prinzmetal, soc
tim, t6n thuong tic nghén man tinh, t6n thuwong bi calci hoa ning, ton
thwong xodn van nhiéu, khong phii hop cho nong véi béng, manh
ghep cua dong mach vi trong, bénh 1i than chung mach vanh véi
murc d6 hep > 50%, tién sir dot quy trong vong 6 thang trude, ¢ thai,
tinh trang bénh 1i Noi khoa nang (suy gan, suy than nang, ung thu
giai doan cudi, nguy co chay mau, ti€u cau < 50.000 té bao/mm...).
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru: Nghién ctru can thiép, tién ciru, mot
nhom, so sanh danh gia trudc sau can thi¢p.
2.2.2. Pia diém va thoi gian nghién ctru

Dia diém nghién ctru: Vién Tim mach Viét Nam — Bénh vién
Bach Mai; Thoi gian: thang 12/2009 — 10/2014
2.2.3. C& miu nghién ctru Nghién ctru 4p dung c& mau mot ty 1é

1
n= le al2 p(dZ p)

2.2.4. Cac buéc tién hanh
2.24.1. Chuiin bi bénh nhén :

Tat ca cac BN trong nghién ciru déu duogc hoi tién sir, bénh s,
kham 1am sang va lam cac thdm do can 1am sang va chyup mach vanh
can thiép.

Xét nghiém co ban: Cong thirc mau, dong mau co ban, ure,
creatinine, glucose, acid uric, men gan, dién gidi dd, cholesterol toan
phan, triglyceride, LDL-cholesterol, HDL-cholesterol, dinh lugng
CRP 1, dién tam d9, siéu am tim..
2.2.4.2. Can thiép nong bong phii thuoc paclttaxel

Chup mach vanh xéac dinh ton thuong ¢ 2 goc truc giao. Nong
truge voi bong thuong hodc bong ap luc cao voi ti 1€ dk bong: dk
mach tham chiéu hoic stent ci 1a 0,8:1 . Chon bong phu thudc véi dk
bong: dk mach tham chiéu hodc stent cii 1a 1,1:1 va dai hon vi tri tén
thuong moi dAu it nhat 2mm. Chup kiém tra. Théo dung cu.

2.2.5. Qui trinh theo d6i: . ~
Cac BN tai kham ¢ cac thoi diém sau 1,3,6, sau moi 6 thang va chup

mach vanh kiém tra tir sau 6 théng
2.2.6.Cac chi tiéu nghién ciru:
Dac diém lam sang:

- M6 ta déc diém vé gi6i, tudi, cac yeu t6 nguy co tim mach
trong tlen su. Tri¢u ching co nang: ddc diém suy tim, mirc do CCS,
tinh chét con dau that nguc. Tri€u ching thuc thé: chiéu cao (cm),
can nang (kg), chi s6 BMI, huyét ap, nhip tim,

Pic diém cin lam sang:

- C4c chi s6 sinh hoa: lipit méau (Cholesterol, trlglycerlde LDL-
C, HDL-C)chuce nang than (Ure, creatinin), chi s6 duong mau lic
doi, HbA,C, chi s0 viém (CRPhs), chi s6 men tim (CK, CK-MB,
tropomn T). Céc chi s6 huyét hoc, dong mau co ban: cong thirc méau
(hdng cau, tiéu cau), fibrinogen.

-Hinh anh dién tdm dd: tinh chat nhip (xoang hay khong
xoang), Hrbi loan nhip (c6/ khong), tan s6 , tinh chit doan ST va
song T.

- Hinh anh si€u am tim: kich thudc budng tim, the tich budng
tim, chirc nang tdm thu that trai, 4p luc dong mach phdi, mic do ho
hai 14 phdi hop.

- Bac diém hinh anh trén chup mach vanh chuén: ‘céc chi s6 danh
gia muc do ton thuong: dudng kinh long mach nho nhat (MLD, mm),
duong kinh long mach tham chiéu (RDV,mm), chiéu dai ton thwong
(mm), murc d§ hep cua duong kinh long mach (DS, %).

Cac chi tiéu nghlen ctru cho muc tiéu 1:
Cic chi sé dinh gid ket qud:

- Thanh cong vé mdt két quda khi mic do hep ton du < 30%
nhanh chinh va < 50% trong nhdnh bén nho trén chup mach, dong
chay dat TIMI 3, khong gay tach thanh PMV dang ké ngay can trd
dong chay.

- Tai can thlep lai tén thuong dich (TLR) bang can thlep mach
qua da hodac mo bac cau chu vanh do hién tuong tai hep lai ¢ vi tri ton
thuong cii, ¢ thoi dlem chup mach kiém tra tr sau 6 thang theo doi
hoic bat cr thoi diém nao ma bénh nhéan c6 biéu hién tridu ching cua
bénh li mach vanh trong qua trinh theo doi.

Céc chi sé: LLL, mirc d6 tai hep nhi phan (> 50%).

Cic chi sé danh gid an toan bao gom:

- Thanh cong vé mdt ky thudt: khi Bong phu thudc dugc dua
vao dung vi tri ton thuorng dich, duoc nong lén du thoi gian va rut ra
khoi vi tri ton thuong an toan.



- Cac bién ¢ tim mach chinh (MACEs) trong thoi glan theo doi
sau can thiép bao gdm tir vong, | nhdi mau co tim (c6 Q va khong Q),
phai can thiép lai hodc md bic cau tai vi tri ton thuong.
Cac chi tiéu nghlen ctru cho muc tiéu 2 :

Panh gia cac yéu té anh huorng dén mirc d6 hep lai (theo % hep

cua du(mg kinh long mach va LLL) qua phan tich don bién va da

blen voi su dung md hinh hdi quy tuyén tinh nhu: tu01 >70, gidi tinh,
tién str bénh rdi loan lipit, THA, huat thudc 1a, tiéu duong, bénh li
mach vanh da biét trude do, tién st can thiép dat Stent trude day, chi
s0 viém CRPhs, chi s6 dudng mau trude can thiép, chiéu dai doan
mach tén thuong (mm), kich thudc mach, vi tri doan mach ton
thuong.
23.XU LY SO LIEU

S liéu duoc thu thap theo bénh 4n mau va xtr 1y bang phuong
phap thong ké y hoc sir dung phan mém SPSS.

CHUONG 3: KET QUA NGHIEN CUU

Chung t6i da tién hanh nghién ciru trén 60 bénh nhan (BN) bj tai
hep trong Stent mach vanh (ISR) hodc cé ton thuong mach nho
(SVD)nam diéu tri ndi tra tai Vién Tim Mach Viét Nam - Bénh vién
Bach Mai.
3.1. PAC PIEM LAM SANG
3.1.1. Pic diém chung vé tudi, giéi va yéu té nguy co Tim mach:

Tdng s ¢6 60 BN, véi 51 nam (85%) va 09 nit (15%), ti s6 nam/
nit 13 5,7/1. Tudi trung binh chung 1 64,1 + 9,09. Cac yéu t& nguy co
cta bénh mach vanh nhu RLLP, THA va BTD thuong gap hon ¢ nhém
ISR.
3.1.2. Pic diém vé tinh chit dau nguc theo CCS:

Muce d¢ CCS 2 gap 6 47 BN (27 BN bi ISR va 20 BN SVD)
murc d§ CCS 3 gép ¢ 4 bénh nhan.
3.2. PAC PIEM CAN LAM SANG
3.2.1. Pic diém vé xét nghigm mdu:

Bang 3.3. Pic diém két qua xét nghiém mau nhém nghién ctru

HbAIC (%) 6,30 +1,32 6,43 1,63 6,34 + 0,98
CK-MB (UI/1-37°C) 413 +122,0 193 +14,3 63,2+ 170,7
Troponin T 0,65 £2,18 0,06 +0,13 1,2+2,99
CRPhs 0,91 2,26 0,67 + 1,69 1,10 + 2,69
Hong cau (T/1) 453 +0,51 4,45 +0,49 4,60 0,51
Tiéu cau (G/1) 2422 + 56,6 239,1 +50,1 2453 + 63,1
Fibrinogen (g/L) 3,39 + 1,06 3,39 +1,11 3,39 + 1,01

Két qua xét nghiém duong mau ¢ nhom tai hep trong stent (ISR)
¢6 xu hudng ting hon nhom SVD, didu nay ciing c6 thé phu hop do
nhém tudi cia nhém ISR cao hon va ti 1é d4i thio duong trong nhom
ISR ciing cao hon (Bang 3.3).

3.2.2. Két qua tén thwong mach vanh
3.2.2.1. Két qua vé mdt hinh dnh chup PMV chon loc

Chung t6i dd tién hanh chup PMV chon loc cho 60 bénh
nhan cia nghién ctru

itriton thuong gidi phau

Biéu do 3.3. Phan bo cac ton thwong PMV
Nhin xét: néu xét chung cho ca nhém nghién ctru thi vi tri gip

t6n thuong nhiéu nhat 1a dong mach lién that trudc chiém 50%, tiép theo
14 DMV phai chiém 30% va dong mach mii chiém 20%.
3.2.2.2. Ddc diém tén thwong DMV

Bang 3.8. Dic diém ton thwong PMYV ctia nhém nghién ciru

Dic diém Chung 2 nhém Nhom ISR Nhom SVD
Glucose (mmol/l) 7,47 +£3,33 8,46 +4,12 6,47 + 1,89
LDL-C (mmol/l) 2,21 £0,98 221 +£1,16 2,21£0,77
Creatinin (umol/l) 94,23 + 17,64 91,6 £18,98 96,8 £ 16,08
Ure (mmol/l) 6,44 2,02 6,36 £ 1,75 6,51 £2,28
Acid uric (umol/l) 359,1 £ 96,9 344,7 +107,1 375,0 + 84,1

Pic diém ton thuong S6 BN(%)
Kiéu ISR theo Mehran, n (%) 30(100%)
IC 11 (36,6%)
11 19 (63,4%)
Loai stent bi tai hep (ISR) 30(100%)
BMS 12 (40,0%)
DES 18 (60,0%)

K§ thuat dat stent (vi tri ISR)
Dit duy nhat 1 stent
Dit 3 stent 1ong nhau

30 (100%)
22(73,4%)
1(3,3%)




Dat 2 stent noi nhau ¢ ton thuong dai
Ton thuong mach nhd SVD ,n(%)
Kiéu ton thwong cho chia nhanh, n(%)

7(23.3%)
30(100%)
14(46,7%)

0.0.1 2(6,7%)
1.0.1 1(3,3%)
1.1.0 1(3,3%)
111 10(33,3%)

Nhin xét: Bang 3.8 cho thay kiéu ton thuong tai hep hay gip
nhét 14 kiéu II, t6n thwong kiéu hep dai (>10mm), lan toa trong stent
(kiéu tdng san ndi mac) va qua ntra s6 bénh nhan c6 Stent bi tai hep
la Stent phu thudc (chiém 60,0%). Tuy dang tai hep hay gip lién
quan dén ton thuong gy ra sau khi dat Stent nhung céac dang tai hep
lién quan dén cac truong hop dat Stent nhiéu 16p chong 1én nhau
ciing cho thdy mot co ché khac lién quan dén tai hep trong Stent.
Bing 3.9. Cac dic diém ton thwong PMV khic ciia nhém nghién ciru

Dic diém tén thuong Cll:l‘l‘(;‘liz Nhém ISR |Nhém SVD
DK long mach nhd nhat truede can 0,45+0,199 | 0,52+0,204 | 0,370,166
thiép (mm)
DK long mach tham chidu (mm) 2,640,6 3,0+0,35 2,120.42
Chicu dai tén thuong (mm) 9,25+5,85 11,19£6,27 | 7,3%4,73
Mtrc d9 hep DK long mach trude 79,2+7,29 79,5£7,81 | 78,9+6,85
can thiép (DS, %)
Dién tich long mach nhd nhat trude 0,23+0,228 | 0,31+0,252 | 0,150,173
can thiép (mm?)
Dién tich long mach tham chiéu 4,15£2,187 | 5,72+1,88 | 2,57+1,03
(mm?)
Mirc do hep dién tich long mach (%) 95,043,0 95,343,1 94,843,1

Nhin xét: Bang 3.9 chi ra cac dic diém ton thuong PMV cua
nhém nghién ctru, chiing t6i nhan thdy nhém nghién ctru da phan co
kich thuéc mach nhé v6i duong kinh mach tham chiéu trung binh 1a
2,6£0,6 mm. Nhom tai hep trong Stent c6 muc dd hep trung binh 1a

< sk Chung2 | \j6m ISR | Nhém SVD
Dac diem nhom n=30 n=30 p
N=60
MLD truéc DEB,mm 0,45+0,20 0,52+0,20 0,37+0,17
MLD sau DEB, mm 1,88+0,51 2,24+0,37 1,5240,35
Su khac biét MLD trude-sau -1,43 -1,71 -1,14 0,0001
[-1,55-1,31] | [-1,86 -1,57] | [-1.26 -1,02]
DS (mtc d9 hep trude can| 79,2+7.29 79,5+7,81 78,91+6,85
thiép) (%)
RS (hep ton du sau nong vdi| 23,7+10,85 20,2+8,73 27,4%11,75
bong thuong) (%)
RS (hep ton dur sau nong véi| 18,9+8,66 17,2+6,84 20,749,98
DEB) (%)
Su thay d6i DS sau nong voi 54,8 58,9 50,6 0,0001
bong thudng [51,158,6] | [54,163,8] | [44,956,2]
Su thay ddi DS sau nong 60,3 62,4 58,2 0,0001
véi DEB [57,6 63,01 | [58,566,2] | [54,462,1]
SO BN dugc can thiép (n,%) | 60(100%) | 30(100%) | 30 (100%)
1 DEB 56(93%) 27 (90%) | 29 (96,7%)
2 DEB 4(7%) 3 (10%) 1(3,3%)
S6 lugng DEB/BN 1,06 1,120,31 1,030,18
Chiéu dai DEB (mm) 25,944,277 27,53£3,50 | 24,27+4,14
DK DEB (mm) 2,76+047 | 3,114038 | 2,41+023
Ap lyc bom bong toi da| 9,6242,95 11,343,2 7,93+1,28
(atm)
TIMI trudc can thiép, TB 2,5310,62 | 2,730,52 | 2,33%0,66
TIMI 0/1, n(%) 4(6,7%) 1(3,3%) 3 (10%)
TIMI 2, n(%) 20(33,3%) 6 (20%) 14 (46,7%)
TIMI 3, n(%) 36(60%) | 23(76,7%) | 13 (43,3%)
TIMI sau can thiép, 3 3 3
TIMI 3, n(%) 60(100%) | 30 (100%) | 30 (100%)
Ty 16 thanh cong vé két qua 58(96,7%) | 30(100%) | 28 (93,3%)
Ty 1€ thanh cong vé thu thudt 60(100%) 30(100%) 30(100%)
Ty 1¢ dat Stent sau DEB 2(3,3%) 0(0%) 2(6,7%)
Tir vong nam vién 0 0 0

3.2.3.1. Thanh cong vé két qud chup mach vanh sau can thiép

79,5 +7,81%. Nhom ton thuong mach nho c¢6 duong kinh mach tham
chiéu trung binh 1a 2,1 £0,42 mm, véi mic d0 hep trung binh la
78,9+ 6,85%.
3.2.3. Két qua can thiép nong béng phii thude

Bang 3.10. Két qua can thiép nong béng phii thude

Bang 3.10: Buong kinh trung binh ciia DEB trong nhém SVD
nho hon nhém ISR (2,41+0,23 mm so vai 3,1140,38mm); chiéu dai
trung binh ctia DEB 14 25,9+4,27 mm; chiéu dai ciia bong phu thude cho
nhém ISR 13 27,53+3,5 mm va chiéu dai trung binh cta béng phu thude
trong nhom SVD (24,27+4,14). Ap luc bom béng ti da trung binh 1a
11,343,2 atm (ISR) cao hon so véi ap luc bom bong 1a 7,93+1,28 atm &



nhém SVD. S6 lugng DEB cho mot bénh nhan: nhom ISR (93% BN
duoc sir dung 1 bong phu thude va 7% duoge sir dung 2 DEB) con &
nhém SVD phan 16n BN chi can str dung 1 DEB (96,7%), chi ¢6 3,3%
BN str dung 2 DEB.

Két qua vé cai thién muc do hep PMV: Trudc can thiép muc
d6 hep PMV (DS) trung binh 1a 79,5+7,81 % (ISR), 78,946,85%
(SVD). Sau can thiép 1a 17,2+6,84% (ISR) va 20,7+9,98% (SVD).
So sanh két qua trudc va sau can thiép chung cho nhém nghién
ctru cho thdy muc do hep da giam rat c6 y nghia thong ké voéi
p<0,0001 va giam trung binh 1a 60,3% [95%CI: 57,61 t6i 63,0]
(Bang 3.10). Mtc dd mo rong long mach ngay sau nong bong phu
thudc theo két qua nghién ctru cho thdy long mach di mé rong
trung binh 1,43mm sau can thi€p voi p< 0,0001 [95% CI: 1,31 téi
1,55] (Bang 3.10).

Ty 1¢ thanh cong vé két qua can thiép: dat duoc 100% (nhém
ISR) va 93,3% (nhém SVD). C6 2 BN (6,7%) & nhém SVD cé tén
thuong con hep nhiéu (trén 30%) sau nong nén da duoc dit Stent ngay
sau do.

Két qua vé mirc d9 cai thién dong chay trong PMV (TIMI):
Trudc can thi¢p, trong nhom ISR c6 1 BN c¢6 TIMI 0/1(3,3%), 6
BN(20%) c¢6 TIMI 2 va 23 BN(76,7%) c¢6 TIMI 3 so sanh v4i nhom
SVD c¢6 3 BN (10%) c6 mirc TIMI 0/1, 14BN (46,7%) c6 TIMI 2, 13
BN(43,3%) ¢6 TIMI 3. Muc dé twdi mau co tim sau can thiép déu
dat TIMI 3 cho ca nhom nghién ctu.
3.2.3.2. Két qua thanh céng vé thii thudt:

Ty 1¢ thanh cong vé mat thu thuat dat 100%.
3.2.3.3. Bién chiing trong qud trinh nam vign:

Trong nghién ctru nay ching toi khéng gap bién chimg nguy hiém
nao, chi co duy nhét 1 bénh nhéan sau khi néng bong phii thude diéu tri ton
thuong mach nho bi tach thanh DMV nhém A nhung dong chay dat TIMI
3 va ton thuong 6n dinh, tinh trang 1am sang va men tim 6n dinh, khong
tang. Bénh nhan dugc theo dbi va diéu trj Noi khoa.

3.3. KET QUA THEO DOI DQC THEO THOI GIAN
3.3.1. Két qua theo ddi 1am sang
3.3.1.1. Theo doi cdi thi¢n triéu chirng co nang

Triéu chirng co ning: Két qua vé su céi thién triéu chung co

nang 7
Bang 3.11. Thay do6i ciia CCS sau 6 thang theo doi
CCS Truwdc can thiép Sau 6 thang
CCS1 9(15%) 48(80%)
CCS 11 47(78,3 %) 12(20%)
CCS I 4(6,7%) 0%
CCS IV 0% 0 %

3.3.1.2.Chirc ning that trdi qua siéu am tim

Chung t6i tién hanh lam siéu am tim & thoi diém theo dai va két

qua trinh bay ¢ bang 3.12.

Béng 3.12. Bién doi clia cac chi so siéu 4m tim tir sau 6 thang

A R Chung 2 nhém
Bic diem Truwéc Sau p
Phan s6 tong mau(Simpson), % 56,8+15,2 63,319.6 0,01
Thé tich that trai tam truong, mm’> 113,5+40,7 97,2440,2 0,04
Thé tich that trai tam thu, mm? 50,4+38,0 38,6127,5 0,057
Dk that trai tam trvong, mm 48,1+7,3 45,9+6,7 0,04
Dk that trai tam thu, mm 32,949,5 29,8+7,3 0,03
Mirc d6 ho hai la 0,81+ 0,75 0,69+ 0,62 0,48

Nhin chung cac chi s6 siéu 4m tim déu cai thién c6 y nghia
thong ké trudc va sau theo ddi. Kich thudc budng that trai nho hon
theo thoi gian va phan s6 tong mau theo phuong phap Simpson thi
tang Ién c6 y nghia thong ké v6i p<0,01.

3.3.2. Theo déi cac blen ¢6 tim mach chinh

Dianh gia cac bién ¢b tim mach chinh (tir vong, tai NMCT, tai can
thiép dong mach thi pham va dot quy) trong nhom nghién ctu, sau 30
ngay, sau 06 thang va trong qua trinh theo doi. Thoi gian theo ddi trung
binh nhém ISR 14 23,1 + 13,01 thang va nhém SVD 1a 21,8 £ 13,98 thang.

Bing 3.15. Bién ¢6 tim mach chinh tron

ca qua trinh theo doi

Bién c6 Chung ISR n (%) | SVD n (%)
Tai phat NMCT 0 0 0
Tdi can thiép ton thwong dich 3(5%) 2(6,7%) 1(3,6%)
ff;j; ﬁfg;t;ff/t‘ hod cao khong 20G34%) | 1(3,3%) 1 (3,6%)
Dot quy 0 0 0
Tir vong 0 0 0
Bién c6 tim mach chinh, % 5% 6,7% 3,6%




Cac bién ¢6 tim mach tiép tuc dugc theo ddi doc theo thoi gian véi
thoi gian theo doi trung binh ctia nghién cuu la 22,4 + 13,41 thang cho
thy ti 18 tai can thi€p ton thuong dich 1a 5%, khong c6 BN nao tir vong;
c6 2 BN bi xuat huyét tiéu ho4 cao can truyén mau va didu tri Noi
khoa 6n dinh
3.3.3. T4i hep lai sau can thié¢p PMV

Chung toi tién hanh chup lai cho 37 bénh nhén (chiém 64%).

Ty 1¢ tai hep DMV sau can thiép
Bang 3.17. Két qua chup lai DMV

(milimet)

S6 nhanh DMV ton thuong >2 1,09 (-15,595)— 17,78 | 0,89
DK mach tham chiéu <2,5mm 3,46 (-22,72) - 19,64 0,67
Ton thuong ¢ dong mach lién that trudc 0,94 (-15,04) — 16,92 0,91

Bang 3.19. Moi lién quan don bien giira cdc yéu to nguy co anh
huong den mat long mach mugn (LLL, mm) cia long mach sau can
thiép voi Bong phu thuoc, N=37

. oz Chun ISR SVD
LT Na3T N=24 N=13

MLD truéc can thiép 0,4420,21 0,524020 | 0,29+0,12
MLD sau 6 thang 1,5340,67 1,7540,65 1,1240,50
Mure 4o mo rong 1ong mach sau 6 thang | -1,09+0,63 | -1,23+0,67 | -0,83+0,45
Mic dd hep sau 6 thang (%) 31,5 £23,5 32,9239 | 28,9+235
Su thay doi DS sau 6 thing 48.6+24,59 | 46,3+26,04 | 52.8+22.01
Tai hiep lai trén 50%, n (%) 4(10,8%) 3(12,5%) 1(7,7%)
Mat long mach mudn(LLL), mm

Chung nhém nghién ctru 0,38+0,7 0,3940,79 | 0,3140,52

Cho nhom khéng tai hep 0,21+0,53 0,2+0,6 0,21+ 0,39

Sau 6 thang, muc d6 hep trung binh 1a 31,5% va nhu vay trung
binh phan trim mirc d6 hep dk long mach di giam dugc 48,6%. Mitc
do long mach dugc mo rong thém 1a 1,09 mm. Ty 1€ tai hep khoang
10,8%(Bang 3.17). Mirc d6 mét long mach muén 0,38+0,7mm
(nhung tinh riéng cho nhém khong tai hep 1a 0,21£0,53mm).

3.4. PANH GIA CAC YEU TO ANH HUONG PEN MUC PQ HEP LAI
CUA LONG MACH SAU CAN THIEP BONG PHU THUOC
PACLITAXEL

Bang 3.18. MGéi lién quan don bién giita cdc yéu té nguy co anh hieong
dén phan tram murc do hep cua long mach sau can thiép voi DEB, N=37

Héso hoi | Khoang tin ciy

Yéu to anh huwdéng quy (95% CI) p
Tuoi (nim) > 70 19,2 3,51 — 34,90 0,018
Loai Stent BMS 2,87 (-16,66) — 22,39 0,76

N gidi 14,17 (-5,58)-33,93 0,15
ROoi loan lipid mau 21,4 2,43 — 40,37 0,028
Tién st bénh li mach vanh 0,23 (-18,338)— 18,8 0,98
Tién st can thiép DMV 3,05 (-14,35) - 20,45 0,72
Chi s0 CRPhs trudc can thiép 10,32 (-7,28) — 27,93 0,24
Chi so duong huyet trudce can thi€p 1,42 (-0,56) — 3,40 0,15

Chieu dai ton thwong mach mau 2,94 1,51 — 4,37 0,0001

Yéu té anh hwéng hl(‘;)Iiéqsfy Kh?;‘;;i ténl)c ay p

Tubi (nim) > 70 0,59 | 0,131-1,043 |0,013
Loai Stent BMS 0,27 | (-0,375)—0,906 | 0,40
Nir gioi 0,52 | (-0,061)—1,103 | 0,078
Réi loan lipid mau 0,39 | (-0,177)-0,950 | 0,17
Tién st bénh i mach vanh 0,16 (-0,397)-10,707 | 0,57
Tién sir can thiép DMV 0,18 | (-0,332)- 0,701 | 0,47
Chi s6 CRPhs trude can thiép 0,1 | (-0,433)-0,634 | 0,71
Chi sb duong huyét trude can thidp 0,02 | (-0,043)—0,078 | 0,57
Chiéu dai ton thwong mach mau 0,08 0,032 -0,122 | 0,001
(milimet)

Bdng 3.20: M6 hinh hoi quy tuyén tinh da bién véi bién dau ra la
mute do hep lai cua dwong kinh long mach sau can thiép voi bong
phu thuoc paclitaxel

Yeéu to anh hwéng hI(;)Iieqs::y Kh?;;:,/go tgll)c a P
Tudi >70 12,89 (-1,398)— [ 0,075
27,169
Roi loan lipit mau 14,36 (-2,594)— | 0,094
31,315
Chiéu dai ton thwong mach mau 2,11 0,567 — 3,66 | 0,009
(mm)

Bdng 3.21: M6 hinh hoi quy tuyén tinh da bién véi bién dau ra la mirc do
mat long mach muon (LLL,mm) sau can thiép voi bong phii thuoc
paclitaxel



£ A a . Hé s6 | Khoéng tin cay
Yeéu to anh huong hdi quy (95% CI) p
Tudi >70 0,34 | (-0,118)—0,803 | 0,14
Chiéu dai tén thwong mach mau 0,062 | 0,015-0,109 |0,012
(mm)

Khi dua cic bién anh hudng co ¥ nghia thong ké vao md hinh
hoi quy da bién véi bién diu ra 1a mic d6 hep lai trung binh cua long
mach sau nong bong phu thude paclitaxel (tinh theo phan trim duong
kinh 1ong mach hep), mé hinh chi ra duy nhét yéu t chiéu dai ton thuong
14 yéu t6 anh huong co y nghia voi p < 0,05. Ciing nhu vay, v6i bién dau
ra 1a mirc do mét long mach mudn (LLL), mé hinh da bién ciing chi ra
duy nhit yéu t6 chiéu dai ton thuong 12 yéu t6 anh hudng c6 ¥ nghia voi
p<0,05.

, CHUONG 4: BAN LUAN
4.1.DAC PIEM CHUNG NHOM NGHIEN CUU
4.1.1.Tudi va giéi: trong nghién ctru ndy, xu huéng bénh DMV hay
gdp ¢ nam gidi va xut hién som tir 40 tudi; ti 18 tai hep som tr 50
tudi va c6 xu hudng tang nhiéu hon & BN trén 70 tudi (Biéu dd 3.1).
4.1.2.Mirc d9 dau thit ngwe theo CCS: sau can thiép c6 su cai thién
v6i 80% Bn c6 CCS1 va 20% c6 CCS2.
4.2. KET QUA CHUP bMV CUA BENH NHAN PUQC CAN
THIEP BANG BONG PHU THUOC PACLITAXEL
4.2.1. Vi tri tén thu’(mg va s6 nhanh ton thwong PMV

60 benh nhén véi 94 ton thuong gdbm 30 ISR, 30 SVD va 34 ton
thuong & nhanh khac. Tén thuong DMV hay gap nhat 1a DMLTT (50%),
sau do la DMV phai (30%), it nhat 1a DM mii (20%) (bang 3.7). Trong do,
ton thuong 1 than chiém  61,7%(37/60BN), ton thuong hai than 1a

20%(12/60BN), ton thuong ba than 1a 18,3%(11/60BN) (bang 3.7).

Theo tac gia Nguyén Quéc Thai, nghién ctru 100 bénh nhan bi
NMCT cap duoc dat Stent phu thudc cho thay vi tri t6n thuong dong
mach lién that trudc(57%), DMV phai la 39%, dong mach mi la 4%.
Tén thuong mot than 1a 51%, ton thwong hai than 14 26%, ton thuong ba
than 1a 23%.

4.2.2. Pic diém ton thu'(rng bMV

Bang 3.8 cho thiy cac dang ton thuong tai hep kiéu lan toa va

tang sinh kiéu II theo phan loai Mehran 19BN (63,4%); Ton thuong

tai hep 6 kiéu IC c6 11 BN (36,6%); Ton thuong tai chd chia nhanh
14 BN (46,7%), trong d6 ¢6 10 BN (33,3%) kleu ton thuong chd chia
nhanh thyc sy (Kiéu 1.1.1); Bang 3.9 cho thdy chiéu dai ton thuong
trung binh nhom tai hep trong stent 14 11,19+6,27mm; Chiéu dai tén
thuong trung binh cua chung 2 nhom nghlen ctru la: 9,2545,85 mm.

Tén thuong giai phau trong nhém nghién ctru clia ching t0i cling
phu hop v6i nghién ctru cua tac gia Mathey D.G. va cs cho thay ton
thuong cho phén nhanh kiéu 1.1.1 chlem 32,1%. Con theo tac gia Scheller
B. cho thdy ty 1é ton thuong téi hep kiéu IT chlem 46%, kiéu 11a 26%.
4.2.3. Dong chay PMV trudc can thiép

Chung t6i danh gia dong chay DMV trudce can thiép dua theo thang
diém TIMI: 6,7% bénh nhéan c6 TIMI 0/1, 33,3% TIMI 2, 60% c6 TIMI
3.

Ty 1€ bénh nhén c6 TIMI 2/3 trude can thiép trong nghlen cuu cua
chiing i cao hon tac gia Nguyén Quang Tuén (93,3% so voi 31,3%) do
trong nghién ciru ctia chiing t6i chi c6 10 BN (chiém 16,7%) duoc chan
doan NMCT trude can thig¢p so voi 83 BN NMCT trong nghién ciru cia
tac gia .

4.3. KET QUA SOM CUA PHUONG PHAP CAN THIEP PMV
CO DUNG BONG PHU THUOC
4.3.1. Thanh cong vé két qua can thiép

O 60 BN duoc can thiép véi 64 bong phu thudc duoc sir dung,va co
2 BN saunong bong phu thudc can phai dit thém Stent. (bang 3. 10)

Xét cho moi du6i nhom thi ty 1¢ thanh cong vé két qua o nhom
ISR 1a 100%, con ¢ nhém SVD la 93,3%. Héu hét cac bénh nhan déu
chi sir dung c6 1 bong phu thudc, nhung c6 3 BN trong nhom ISR ding
2 bong phu thude/BN va chi ¢6 1BN trong nhém SVD dung 2 qud bong
phu thude. Puong kinh bong phu thude trung binh ¢ nhém ISR 16n hon
so v6i nhom SVD (3,11 + 0,38 mm so véi 2,41 + 0,23 mm). Nhu vay,
can thiép ¢ nhom ISR ¢6 xu hudng str dung nhi€u bong hon va duong
kinh bong 16n hon so véi nhém SVD.

Mathey D.G va cdng sy nghién ctru 28 bénh nhéan co t6n thuorng
nhanh bén dwoc nong bong phu thube paclitaxel ca nhanh chinh va
nhanh bén; nhanh chinh sau d6 dugc dit stent BMS, nhanh bén chi
dat thém stent BMS khi con hep >50% va c6 dong chay TIMI <3.
Két qua thanh cong vé ki thuat & nhanh bén 1a 89%.

Trong nghién ctru, PEPCAD I tac gia Unverdorben M . cung bao
c4o cho thdy trong nhom chi dit bong phu thude c6 28% cac trudng
hop phai dat stent BMS ngay sau do.



Té4c gid Latib A va cs cling bdo cdo trong nghién ctru trén 182 bénh
nhan sir dung DEB va DES trong diéu tri cac ton thwong mach nho cho
thay cling co dén 21% céc bénh nhan can dat Stent ngay sau nong bong
pht thude do lién quan dén tach thanh DMV hay do hep ton dur nhiéu sau
nong.

Theo bao cdo cua Spanish DIOR Registry, tac gié Vaquerizo V.
va cs cling cho thay c6 7% cac BN can dit Stent cru nguy sau nong
bong phu thude. Trong nghién clru nay clia ching t6i, ty 1¢ can dit
Stent ngay sau nong bong phu thude 1a 2/60 (3,3%) do lién quan dén
murc d6 hep ton du nhleu sau nong bong (bang 3.10).

4.2.2. Thanh cong vé thii thuat (ki thuit) can thiép

Thanh cong vé ki thuat (thu thuat) dat 100%, trong nghién clru
nay chﬁng to1 chua ghi nhan c¢6 bénh nhan nao bi tir vong trong khi
nam vién.

Nghién ctru PEPCAD V ctia Mathey D.G cho can thiép ton
thwong chd phan nhanh véi bong phu thude paclitaxel ciing cho thiy
ty 1¢ thanh cong trén BN 1a 100%.

Theo tac gia Hong Yuan Xia va cs trong nghién ctru diéu tr tai
hep trong stent v6i bong phu thudc ciing cho thay ty 1é thanh cong 1a
100% cac bénh nhan nam vién.

Chung t6i chi gip duy nhit mot truong hop sau nong bong phu
thudc nhanh nho (d6ng mach lién that sau) 1a ¢ tach thanh DMV
kiéu A nhung dong chay TIMI 3, kich thudc long mach mo rong va
dugc dleu tri Noi khoa 6n dinh ra vién.

43. KET QUA THEO DOI DQC CAC BIEN CO TIM MACH
CHINH
Bién c6 tim mach chinh trong qud trinh theo doi

Trong nghlen clru nay, chiing t6i chi gap c6 3 bénh nhan duoc can
thiép lai ton thuong dich va ty 1& tii can thiép ton thwong dich trong
nghién clru nay la 5%. Khong o6 trudong hop tur vong nao duoc ghi nhan
trong qua trinh theo ddi. Tac gia Wohrle J. va cs da tién hanh nghién
ctru SeQuent Please World Wide Registry v6i 75 trung tdm can thiép,
¢6 2.095 BN v6i 2.234 tén thuong. Ty 1€ tai can thi¢p ton thuong
dich (TLR) la 5,2% sau 9,4 thang. Huyét khéi tic mach cip gip &
0,1%. Bong phu thudc duoc sir dung cho 1523 BN(72,7%) cho céc
t6n thuong tii hep trong stent phu thubc (DES) hodc stent
thuong(BMS) va 572 BN (27,3%) ton thuong mach nho. Ty I¢ tai
can thiép ton thuong dich sau nong bong phu thudc 1a thip hon trong
nhom tai hep trong Stent thuong so véi nhom tai hep trong Stent phi

thudc (3,8% so voi 9,6% voi p=0 001) Khong c6 su khac biét vé ty
1€ tai can thiép ton thuong dich giltra nhom tai hep trong Stent phu
thudc paclitaxel (PES) véi cac loai Stent phu thudc khéc (8,3% so voi
10,8%, p=0,46).

4.4.MUC DQ HEP LAI SAU CAN THIEP VOI DEB

Chung t6i da tién hénh chup lai PMV sau 06 thang cho 37 BN (ISR
24 BN, SVD 13 BN), ty 1€ chup lai ctia chung t6i 14 37/58 (64%)).

Tir két qua chup lai DMV trong nghién cttu cua chung t6i nhén
thdy can thiép bang bong phu thuoc cho ty 1€ tai hep lai 1a 10,8 %
(Bang 3.17), ty 1€ tai can thi¢p ton thu’O‘ng dich 1a 5% (Béang 3.15).

Habara va cs tién hanh nghién ciru trén 50 bénh nhén tai hep
trong Stent phu thudc sirolimus (SES) trong mot thur nghi¢m ngau nhién
¢6 nhom chimg so sanh két qua diéu tri tai hep gilta bong phu thude
paclitaxel (PEB) va bong thuong (BA) ¢ thoi diém sau 6 thang c6 94%
dugc theo doi, ty 16 mét long mach muén (LLL) trong Stent 1a thip hon
6 nhém PEB so sanh véi nhom BA (0,17 £ 0,45mm so véi 0,72+ 0,55
v6i p=0,001). Ty 1& tai hep thip hon trong nhom PEB (8,7% so voi
62,5%; p=0,003) va ty 1€ tai can thi€p ton thuong dich cling thap hon
trong nhom PEB (4,3% so v6i 41,7% véi p=0,003). So sanh véi nghién
ctru PEPCAD-DES can thi¢p Bong phu thuéc cho 72 BN tai hep
trong Stent phu thuoc la kha tuong dong véi nghién clru cua ching
t6i vé chidu dai tén thuong, muc do hep trude can thiép nhung c6
kich thudc mach tham chiéu nho hon (2,29 £0,5Imm so voi
3,0+0,35mm). Két qua cua nghién clru nay c¢6 mirc do mat long mach
mudn nhiéu hon (0,43 + 0,61mm so voi 0,39+ 0 79mm) va muc do
tai hep lai cao hon (17,2% so voéi 12 5%) So sanh v6i nghién ctru ctia
tac gia Koiwaya va cs, nghién cltu nay phan tich trén 157 ton thuong
tai hep trong Stent dugc nong bong phu thuoc cho thiy ty 1é tai hep
cao hon (13,9% so véi 12,5%) va mirc d6 mat 10ng mach mudn trong
nhom khong tai hep cé6 xu hudng cao hon (0,28+ 0,59mm so véi
0,2+0,6mm).

Bdng 4.1. So sanh voi cac nghién ciru khdc cho tdi hep trong Stent

Nghién ciru Habara PE]I;(I%?D' Koiwaya | Chiing toi

Chiéu dai ton

12,745,3 11,246,5 19£6,28 11,2+6,27
thwong, mm

PK mach tham
chidu, mm 2,7+0,36 2,310,51 2,710,40 3,0+0,35

DS truée CT 64,1£9,9 72,1+14,5 81,1+11,3 | 79,5+7,81




DS sau 6 thang | 34,2+152 | 29,6 + 24,3 21+ 15,8 32,9+ 23,9
LLL, mm 0,17+0,45 | 043+0,61 | 0,28+0,59 | 0,39+ 0,79

Ty I€ tai hep, % 8,7 17,2 13,9 12,5
Ty 1€ TLR, % 4,3 15,6 7,9 6,7
T vong 0% 1,4% 0%

Nhu vy, & nghién ctru chung t6i kha twong dong véi cac két
qua nghién clru cuia cac tac gia khac trén thé gidi.
Bang 4.2. So sanh véi cic nghién ciru khac cho ton thwong mach
nhé

Nghién ctru Valentines Il | PEPCAD Serra Chung toi
I

Chidu dai ton thwong | 1045525 | 11,3+43 | 14,7+7,1 | 7,3+4,73

PK mach tham chiéu 2,4+0,51 2,36+£0,18 | 1,99+0,34 | 2,1+0,42

DS truéc can thiép | 65,06£14,16 | - 79,5+13,4 | 78,9+6,85
DS sau chup lai 33,65+ 17,71 | - 39,6+ 26,1 | 28,9+ 23,5
LLL, mm 0,38+039 [0,18+0,38| 0,34+ 0,23 | 0,31+ 0,52
T 1 t4i hep, % 14,3% 5,5% 19,6% 7,7%
Ty 1 TLR, % 2,9% 4,9% 2.9% 3,6%
NMCT 1% 1,3% 1% 0%

Nghién cttu cta chiing t6i c6 LLL cao hon nghién ciru PEPCAD
I véi LLL bang 0,18 mm. Nhung ty 16 TLR ciia chung tdi thap hon
(3,6% so voi 4,9%). Két qua nghién ctru ciia ching t6i kha tuong dong
voi nghién ctru Spanish Dior Registry trong nhém mach nho va
Valentine I v& kich thuéc mach tham chiéu, ty 16 TLR va ty 1é LLL
(Bang 4.2).
4.5. CAC YEU TO ANH HUONG PEN MUC PQ HEP LAI CUA
LONG MACH SAU CAN THIEP BONG PHU THUOC
PACLITAXEL
4.5.1. Tudi va gi6i

Tudi >70 cb nguy co tang thém trung binh muc d¢ hep lai 1a
19,2% so v6i nhom tudi tré hon(HSHQ:19,2; 95%CI: 3,51-34.9;
p=0,18) (Bang 3.18). Chuing tdi khong thiy su khac biét vé gi6i anh
hudng dén muc do hep lai ctia long mach.

4.5.2. Cac yéu té nguy co bénh mach vanh

Téang LDL-C la nguyén nhan gy xo vira dong mach ¢ ca 2 gioi.
Xo vira dong mach vanh 1a do sy di vao, giir lai, bién ddi cia cac
lipoprotein gy xo vira trong 16p 4o trong dong mach. Cac lipoprotein
gdy xo vita gom LDL, IDLs, VLDL. Trong nghién ctru nay, ching toi
nhan thiy bénh nhan c6 1di loan lipit mau khi phén tich don bién c6
lam tang trung binh thém 21,4 % muc d9 hep lai cua dk long mach (véi
HSHQ: 21,4; 95% CI: 2,43 40,37; p=0,028) (Bang 3.18). Trong nghién
ctru cta chung toi thi cac bénh nhan dai thdo dudng hodc co chi sb
dudng mau cao trude can thiép cho thiy khong co anh hudng dén mirc
do hep lai cua 1ong mach vé6i p= 0,67 va p=0,15, trong tmg. Mot s6 yéu
t6 nguy co khac nhu THA ( v6i p=0,58), hit thudc 14 ( véi p=0,17), tién
str can thiép PMV trude day (v6i p=0,72) ciing khong cho thay ¢ anh
huéng dén murc do hep lai (Bang 3.18).

4.5.3. Vi tri va s lwgng mach mau tén thwong

Vi tri can thiép DMV 1a yéu t6 tién luong tai hep duoc chimg
minh qua hai nghién ctru. Ty suat chénh OR: 1,7 (95%CI: 1,5-2,1)
ciia nong DMV bing bong tai vi tri dong mach lién thit trudc
(PDMLTT) doan 1 so v6i cac doan mach khac 1a két qua tir nghién
ctru cua Weintraub WS va cong sy phan tich trén 2500 bénh nhan.
Mot két qua tuong tu tir Kastrati A va cong su di nghién ciru trén
1349 bénh nhan (1753 tén thuong) dugc dat Stent DMV, theo doi
bé'mg chup mach sau 6 thang dugc thuc hién 80,4% bénh nhan (1084
ca, 1399 ton thwong). Phén tich cho thy can thiép tai PMLTT la yéu
t6 tién lwong doc 1ap cua tai hep (OR: 1,31; p<0,05).

Trong nghién ctru clia chung t6i phan tich cho thdy can thiép tai
DMLTT c6 nguy co ting mirc do hep lai thém gan 1% so vdi vi tri
can thi€p & cac mach khac (HSHQ: 0,94; 95%CI: -15,04;16,92)
nhung chua di y nghia thong ké véi p=0,91(Béng 3.18).

4.5.4. Anh hwéng cia yéu td viem

Pap ung viém toan than c6 thé do hoat dong viém tai mang xo
vita hoic lién quan dén cac tn thwong thanh mach sau dit Stent. C6
mbi lién quan c6 y nghia véi mirc d6 quéa san 16p ao trong va CRP



tang trudc hoac sau can thi€p tién lugng nguy co tai hep lai trong
Stent. Nghién ctru ctia Buffon va cs cho thdy sau 1 nim theo dai 63%
¢6 CRP cao phat trién tai hep khi so véi 27% trong nhém CRP binh
thuong véi p < 0,001.Nghién clru nay cua chung t6i cling goi y cho
thiy CRPhs ting trudc can thiép lam ting thém trung binh 10,32%
murc d6 hep cua dk 10ng mach nhung khong c6 ¥ nghia thong ké véi
p=0,24 (bang 3.18).

4.5.5. Pic diém ton thwong PMV

Nghién ctru ctia ching t6i cho thdy mdi milimet chiéu dai ton
thuong lam tang thém muc d§ hep trung binh thém hon 2,1% (HSHQ:
2,1;95%CI: 0,57 t6i 3,66 ), véip <0,05 va mic do mét long mach mudn
tang thém 0,062mm (HSHQ: 0,062; 95% CI: 0,015 t6i 0,109; p=0,012).

Hirshfeld JW va cong su thuc hién theo doi béng chup mach cho
510 bénh nhén véi 598 tén thuong dugc nong béng bong thanh cong.
Ty 16 tai hep chung 14 39,6%. Yéu t6 don bién manh nhat lién quan
dén tai hep 1a vi tri ton thwong (manh ghép tinh mach: 68%;
DMLTT: 45%; dong mach mii va DMV phai: 32%; p=0,002), chiéu
dai ton thuong (£4,6mm: 33%; >4,6mm: 45%; p=0,001) va duong
kinh mach (<2,9mm: 44%; >2,9mm: 34%; p=0,036).

Elezi S va cong sy thyc hién nghién clru bao gém 2602 bénh
nhan bénh PMV dugc dat Stent thanh cong. Cac bénh nhan dugc
chia thanh ba nhém dua trén kich thuéc mach vanh tuong tng:
<2,8mm; 2,8-3,2mm; >3,2mm. Ty 1€ tai hep trén chyp mach la
38,6%; 28,4% va 20,4% tuong ung voi nhom 1,2 va 3; p<0,001.

Tir phén tich tong hop dya trén 9 nghién ciru ngiu nhién va 10
nghién ciru ghi chép bao gdm 9120 t6n thuong dugc can thiép trén
8156 bénh nhan phén tich bang chup mach sau 6 thang theo ddi
clia tac gia Marcado N va cong su cho thiy ty 18 tai hep 1a 35%
sau nong DMV bang bong, 19% sau dat Stent. Trén phén tich da
bién yéu td tién luong doc lap cua tai hep 1a dai thiao duong va
chiéu dai ton thuong (voi mdi mm ting 1én cua chiéu dai tén
thwong thi ty suit chénh 1a 1,04 (OR: 1,05; 95%CI: 1,03-1,06) cho
céc tén thuong dugc diéu tri biang nong bong hay dit Stent.

KET LUAN

I. Can thi¢p dong mach vanh bang béng phii thudc Paclitaxel trong

diéu tri tai hep lai trong Stent va tén thwong mach nhé la phwong

phap diéu tri c6 ty 1¢ thanh cong cao, an toan va hi¢u qua.

e Thanh cong vé mat ki thuat dat 100%. Thanh cong vé két qua can
thiép dat 96,7% , chua gip cac bién ching ning (ty 1& tir vong 1a
0%). Mtrc d0 md rong long mach ngay sau thu thuat 1a 1,43 +
0,46 mm (véi 95%CI: 1,31-1,55; p<0,05). Trung binh phéan trim
dk long mach mé rdng sau thu thuét 1a 60,3+£10,44 % (p<0,05).

e Thoi gian theo dbi trung binh 1a 22,4+13,41 thang cho thiy:
Muic d¢ dau ngyc cua bénh nhan dugc cai thién dang ké. Sau 6
thang, muc do CCS I 1a 80% (trudc can thi¢p c6 15% CCS 1),
muc do CCS II con 20% (trude can thi€p cd 85% CCS II va
II1). Ty 1é tai can thiép lai ton thuong dich 1a 5 %. Ty 16 tai hep lai
trén 50% duong kinh long mach la 10,8%. Hién tugng mat long
mach mudn (LLL) 1a 0,38 £0,7 mm .

II. Mt s6 yéu té c6 anh hwong dén mirc do hep lai [phin trim

hep lai cia dwong kinh long mach vanh va mic do mét long

mach muén (milimet)] sau can thiép nong béng phi thudc
paclitaxel:

e Phén tich hdi quy don bién tuyén tinh:Bién dau ra 1a phan tram
hep trung binh cta duong kinh 1ong mach (don vi:%), cac yéu t6
anh huong ¢ y nghia thong ké voi p<0,05 1a: ngudi tir 70 tudi
tro 1én (HSHQ: 19,2; 95%CI: 3,51 tdi 34,9), r6i loan lipit mau
(HSHQ:21,4; 95%CI: 2,43 t&i 40,37) va chiéu dai doan mach
tén thwong (don vi:milimet) (HSHQ:2,94; 95%CIL: 1,51 t6i
4,37). Bién dau ra la mic d6 mat long mach mudn (don
vi:milimet), cac yéu t6 c6 anh huéng véi p<0,05: ngudi tir 70
tudi tro 1én (HSHQ: 0,59; 95% CI:0,131 t&i 1,043), chiéu dai ton
thuong mach mau (donvi:milimet) (HSHQ:0,08; 95%CI: 0,032
toi 0,122).

e Phan tich mé hinh hdi quy da bién tuyén tinh:Bién diu ra l1a
phin trdm trung binh mirc d6 hep dwdng kinh long mach, mo



hinh cho ra 1 bién hay 1 yéu t6 anh huong doc 1ap duy nhét 1a
chidu dai ton thuong mach mau (tinh theo milimet) 13 c¢6 NGUYEN MINH HUNG
nghia thong ké véi Hé s6 hdi quy 1a 2,11 (95% CI: 0,567 t6i
3,66; p<0,05). Voi bién dau ra 1a mac do mét long mach mudn
trung binh (LLL), mé hinh hdi quy da bién tuyén tinh ciing chi
ra 1 bién hay 1 yéu t6 anh huong doc 1ap duy nhét 1a chiéu dai
t6n thuong mach mau (tinh theo milimet) 14 c6 ¥ nghia thong ké

v6i Heé s hodi quy 14 0,062 (95%CI:0,015 t6i 0,109; p<0,05). A STUDY ON EVALUATING THE EFFECTIVENESS
KHUYEN NGHI OF DRUG-ELUTING BALLOONS IN TREATMENT
Qua nghién ciru nay chiing t6i xin khuyén nghi: OF CORONARY LESIONS

Can thiép dong mach vanh bang bong phu thudce paclitaxel nén
duoc lwa chon cho céc ton thuong mach vanh nhu sau:
1. Céc ton thuong tai hep lai trong Stent kiéu IC, II theo phan
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INTRODUCTION OF PHD THESIS
ABBREVIATIONS AND ACRONYMS

SVD  Small vessel disease RC Regression coefficient

MLD  Minimum luminal Diameter ISR In-Stent Restenosis

RVD  Reference Vessel Diameter DS Diameter stenosis

DEB  Drug-eluting Balloon LLL Late Lumen Loss

DES  Drug-eluting Stent cCsS Canadian Cardiovascular Society

BMS  Bare Meial Stent TIMI Throml?olysis In acute Myocardial
Infarction

MACE Major Adverse Cardiac Events TLR Target Lesion Revascularisation

CAD  Coronary artery disease PCI Percutanious coronary intervention

PEB  Paclitaxel eluting balloon PES Paclitaxel eluting stent

5. Introduction

Coronary artery disease (CAD) has become more common worldwide
and is among leading causes of death in both developed and developing
countries, including Vietnam. Despite medical advances in diagnosis and
treatment of CVD, it is considered as a severe disease with complicated
progression and life-threatening complications. In the United States, the
myocardial infarction mortality is about 30%, and half of the dead cases occur
within the first hour.

Percutanious coronary intervention (PCI) proves to produce short-
term and long-term effects on the treatment of CAD than conventional
treatments and has been widely applied worldwide. Stent implantation in
coronary arteries yields superior outcomes compared with balloon
angioplasty alone. However, the long-term effects of PCI are limited due to
intraluminal stenosis despite previous intervention and common use of DES.
According to prior studies, the rate of restenosis in balloon angioplasty
ranged between 35% and 40%, while the figure for stent implantaton at six-
month follow-up was 20-25%. This is among the leading contributors to
symptom recurrence and TLR-related hospitalization.

Since its introduction, DEB has helped address the limitations of
DES. Recent clinical trials have pointed out the statistically significant
reduction in the rate of restenosis in treatment of ISR and SVD lesions.

In Vietnam, cardiovascular interventions have been applied in
myocardiac infarction treatment since 2002. Noticeably, DEB have been
performed for treatment of ISR and some other coronary lesions in some
cardiology centers in Vietnam since 2009, and the initial outcomes are
quite promising. However, no studies have hitherto explored the effect of

DEB in coronary disease treatment. Therefore, we conducted this study

in order to fulfil two objectives as follows:

1. To evaluate the result of the percutaneous coronary intervention
using paclitaxel-eluting balloon (PEB) in treatment of ISR and
SVD lesions.

2. To evaluate some factors affecting restenosis [demonstrated by the
percent diameter stenosis (DS) and the late luminal loss (LLL)] in
patients undergoing PEB angioplasty.

6. Topicality of thesis
The thesis was conducted in the context of the increasing trend in

coronary disease in Vietnam and worldwide, together with the rise in
other related diseases, such as diabetes melitus, hypertension and
dyslipidemia. Coronary interventions, for example stenting, have been
widely applied. Medical conditions, such as ISR and complicated lesions,
including long and small vessel lesions, in patients at high risk of
diabetes melitus, have been on an increase; hence, new interventions,
including PEB angioplasty, are necessary to treat them. The lack of
studies on DEB in Vietnam indicates the need to conduct them in the
current context.

7. Scientific contributions of the thesis
This study aims to evaluate the result of PEB angioplasty for

treatment of SVD lesions and ISR, and to evaluate the factors affecting

the intraluminal restenosis after the use of this technique in Vietnam.

The study shows that technical success rate was 100%, the
procedural success rate was 96.7%, no serious complication was observed
(the mortality rate was 0%), TLR — one of the MACEs — accounted for 5%,
two patients suffered from mild gastrointestinal hemorrhage, and one patient
experienced type A coronary artery dissection. Acute gain right after the
intervention was 1.43 + 0.46 mm (95%CI: 1.31-1.55; p<0.05). The mean
percent diameter dilation after PEB angioplasty reduced by 60.3 +
10.44% (95% CI: 57.61- 65; p=0.0001). After the mean follow-up period of
22.4 £ 13.41 months, the rate of TLR was 5%. The restenosis with a luminal
diameter of >50% was 10.8%. LLL was 0.38 = 0.7 mm (the figure for patients
without ISR was 0.21£0.53mm). The severity of exertional angina in patients
improved significantly. After six months, patients with CCS I accounted
for 80% (compared to 15% before the intervention), and those with CCS
II only made up 20% (while before the intervention, 85% of patients
suffered from CCS II and III).



The study shows that the lesion length (mm), dyslipidemia and age >
70 are factors associated with restenosis [the percent luminal diameter
and LLL (mm)] after PEB angioplasty. In the multivariate linear
regression analysis, the only lesion length (mm) was statistically
significant associated with restenosis; each additional milimeter of lesion
led to 2.1 percent increase in restenosis (Regression coefficient: 2.11;
95% CI: 0.567 - 3,66; p<0.05) and a mean 0.062 mm reduction in
luminal diameter (Regression coefficient: 0.062; 95%CI: 0.015 - 0.109;
p<0.05).
8. Thesis outline

The thesis contains 115 pages (excluding anexes and references),
including introduction (3 pages) and four chapters, namely Chapter 1.
Literature review (37 pages), Chapter 2. Subjects and Methodology (17
pages), Chapter 3. Study results (28 pages), Chapter 4. Discussion (26
pages), Conclusion (2 pages), and Recommendations and Limitations (2
pages). It has 23 tables, 9 images, 4 figures, 2 diagrams and 191 references
(7 Vietnamese and 184 English references).

CHAPTER 1: LITERATURE REVIEW
1.1. POST-INTERVENTION CORONARY RESTENOSIS
1.1.1. Definition:
Angiography: restenosis >50% at stent sites (intervention) or within
Smm to two end points of stent (intervention sites); Clinical: re-
intervention is indicated if angiographic restenosis occurs after
angioplasty, accompanied by one of the following criteria: recurrence of
symptoms such as angina, signs of myocardial ischemia (change on the
ECG and positive stress tests), positive coronary hemodynamic
assessment [fractional flow reserve (FFR) <0.8; intravascular ultrasound
(IVUS) that shows minimum lumen cross-sectional area <4mm? (<6mm?
for the left main coronary artery)] or restenosis >70% whether symptoms
are present or absent.

Late luminal loss (LLL) is defined as the difference between
minimal luminal diameter (MLD) right after the percutaneous
transluminal angioplasty and that at angiographic follow-up (or repeated
angiography). LLL represents the restenotic vessel segment after stenting
at angiographic follow-up. LLL is used for the same purpose as ISR.
Percent diameter stenosis is [1- (MLD/ RVD)] in which RVD is the
reference vessel diameter.

1.1.2. Classification: Mehran classified angiographic in-stent restenosis
into four types: Type I: focal restenosis (lesion length<10mm); Type 2:
diffuse restenosis (lesion length >10mm), within the stent; Type 3:
diffuse proliferative restenosis, outside the stent; Type 4: “occlusion” and
TIMI O at lesion site.

1.1.3. Mechanism of coronary restenosis

Elastic recoil: occurring seconds or minutes after balloon deflation.
Neointimal hyperplasia: this is the response of vessel walls to lesions due to
balloon or other device angioplasty balloon. Negative remodeling is a major
factor of restenosis after balloon angioplasty and removal of the
atherosclerotic plaque.

1.1.4. Risk factors of coronary restenosis after the intervention
Personal factors: endothelial dysfunction, proliferation of growth
factors, and increased platelet aggregation and thrombosis.

Technical factors : reference luminal diameter, minimal vessel diameter
before the intervention, lesion length and minimal vessel diameter after
the intervention, and LLL. Some other factors include restenotic lesions,
coronary ostial lesions, bifurcation lesions, chronic obstruction and
lesions at the venous bypass graft.

1.2. SMALL VESSEL DISEASE

Definition: Almost all intervention researchers agreed that vessel size <
2,5 mm represents a small vessel.

1.3. PRINCIPLES OF PEB IN THE INTERVENTIONAL
TREATMENT OF CORONARY DISEASE

Paclitaxel is extracted from the Pacific yew (Taxus brevifola),
soluble in lipids but insoluble in water. It causes microtubule polymerization,
disturbing the stability of microtubules. The cell cycle halts between Go-Gi
and G;-Gy. Paclitaxel does not cause cytotoxicity; it inhibits the proliferation
and migration. Besides, its activity is safe when used on human. It has been
used as a medicine in treatment of cancer and arterial disease. Paclitaxel
was a main ingredient of some DES.

Iopromide, used as a contrast medium, can stick to vessel walls
several seconds after contact and can transport paclitaxel safely and
effectively to artery walls, thereby increasing paclitaxel absorption at
artery walls and optimizing the inhibition of the proliferation of smooth
muscle cells of blood vessels.

1.4. DEB STUDIES IN VIETNAM AND WORLDWIDE



No detailed studies in Vietnam have not been conducted to assess the rate of
restenosis and revascularization after stenting and balloon angioplasty. In the
world, results from many studies are promising, especially related to the
use of DEB in ISR as well as coronary lesions of different types.
Small vessel disease (SVD)

In the BELLO study, 182 patients with SVD lesions with a diameter
of <2.8 mm were randomized to treatment with DEB or PES. The 6-
month coronary angiography shows that LLL among patients treated
with DEB was lower than that in the group treated with DES (0.08 +£0.38
mm vs 0.2940.44 mm; p (noninferiority) <0.001, p (superiority) <0.001).
However, the rates of angiographic restenosis and luminal dilation over
time were better in the DES group. To confirm the effects of DEB on
small vessels, further studies need to be conducted.
Bifurcation lesions

DEB angioplasty proves to be more beneficial than conventional
balloon angioplasty. However, randomized trials have provided no
evidence on whether it is superior to other procedures, such as BMS or
DES. According to the Utrecht multicenter study on the effects of DEB
on bifurcation lesions, 117 patients with bifurcation lesions were
randomized to DEB. They were randomly assigned to three groups:
group 1 treated with conventional balloon angioplasty and PES, group 2
with DEB + BMS and group 3 with BMS and conventional balloon
angioplasty. The efficacy in the group with DEB was not superior to the
group with BMS and inferior to the group with DES in terms of LLL at
6-month follow-up. However, DEB treatment proved to be safe and no
thrombosis although only the dual antiplatelet treatment was used for
three months. In the BABILON trial, 108 patients with bifurcation lesions
were randomised to treatment with DEB + BMS or everolimus-eluting stents
(EES). The procedure started with DEB angioplasty for main vessel/side
branches, provisional T-stent technique with BMS for main vessel for
patients treated with DEB, and EES implantation for patients treated with
DES. The group treated with DEB + BMS had higher LLL and more
MACE:s than the EES group. Outcomes of treating side branches in both
groups were similar.
In-stent restenosis

Restenosis with bare metal stents (BMS)

The PACCOCATH-ISR trial is the very first human trial that proved
the superiority of DEB use to the conventional balloon angioplasty in

treatment of restenotic lesions associated with the use of BMS. Fifty-two
patients with BMS restenosis were randomized to DEB or conventional
balloon angioplasty. Treatment with DEB angioplasty shows a decline of
LLL at 6-month angiographic follow-up compared to the conventional
balloon angioplasty (0.03 = 0.48 mm vs 0.74 + 0.86 mm; p = 0.002).
The outcomes at 2- and 5-year follow-up proved to remain stable over
time. After the PACCOCATH-ISR trial, the DEB treatment proved to be
as effective as DES, and considered as the first choice of treatment for
BMS restenosis. In the randomized PEPCAD-II trial, comparing the 2™
generation DEB with PES in treating BMS restenosis. The LLL at 6-
month follow-up in the DEB group was lower than in the group treated
with DES (0.17 + 0.42 mm vs 0.38 + 0.61 mm; p <0.03). However, their
minimal vessel diameters were similar (2.03 £ 0.56 mm vs 1.96 + 0.82
mm; p = 0.60. This result implies that luminal dilation soon after the
intervention occurred more often in the group using stents and therefore
the LLL in the stent users was higher than among those using balloon
angioplasty.

Restenosis with DES

The PEPCAD-DES study on 110 patients proved that DES was
superior to conventional balloon angioplasty in treatment of DES
stenosis, while the ISAR-DESIRE 3 study compared the efficacy of DEB
with the subsequent DES generations. The trial enrolled 402 patients
with limus stent restenosis were randomized to treatment with DEB, DES
implantation (Taxus®Liberté®), or balloon angioplasty. Diameter
stenosis rate evaluated at 6-8 month angiographic follow-up shows that
DEB was as effective as DES (p = 0,007). Both of them produced better
outcomes than conventional balloon angioplasty. Similar results were
also reported from a clinical trial on 220 patients in China. In particular,
there was no difference in coronary angiography or clinical presentation
between DEB- and DES-treated groups in the treatment of DES
restenosis.

New DES generations were compared with DEB in the treatment of
DES restenosis. In a clinical trial on 86 patients with DES restenosis
conducted by Almalla et al., 40 patients were treated with PCI using EES
and 46 with PCI using DEB. The results show that the EES group had a
higher rate of MACEs after one year of intervention (27.5% vs 8.6%; p=
0.046) and a higher TLR rate (22.5% vs 4.3%; p=0.029). Besides, 2.5% of
the patients had stent thombosis at 1-year follow-up. The rate of MACEs



was significant lower in the DEB group (p=0.045).

CHAPTER 2: SUBJECTS AND METHODOLOGY
2.1.SUBJECTS: Subjects of this study included patients who were
diagnosed to have ISR or SVD lesions, attending inpatient treatment at
the Vietnam National Heart Institute - Bach Mai hospital and indicated to
undergo PCI.

2.1.1. Inclusion criteria

Patients who were comfirmly diagnosed by angiography met either
of the two criteria as follows: (1) In-stent restenosis (according to the
classification by Mehran) type Ic, II, with diameter stenosis of >70%; (2)
SVD or side branch lesions with a diameter of < 2.5 mm and diameter
stenosis of >70%.
2.1.2. Exclusion criteria

Any patient who developed intolerable adverse effects with
mandatory anticoagulants at 6-month follow-up, suffered from
Prinzmetal angina, cardiac shock, chronic construction lesions, heavily
calcified coronary artery lesions, and excessive tortuosity lesions ; were
not suitable for treatment with balloon angioplasty; had the internal
mammary artery graft and left main coronary artery disease with stenosis
of >50%, history of stroke within the past six months, pregnancy, or
severe medical conditions (severe liver or kidney failure, final stage
cancer, risk of hemorrhage, plalete count <50,000 per mm®).
2.2. METHODOLOGY
2.2.1. Study design: This is an interventional, prospective study in which
pre-post studies are conducted in one group before and after the
intervention where a comparison is made within that group.
2.2.2. Location and study duration

Study location: Vietnam National Heart Institute - Bach Mai
Hospital; Study duration: December 2009 — October 2014
2.2.3. Sample size
In this study, we calculate the sample size based on the equation for
estimating a population proportion with specified absolute precision as
follows:

p-p)

n=272 —_—

1-a/2 dZ

in which n: the sample size, Zi. = 1.96(a=0,05), p: prevalence of non-
restenosis(estimated prevalence in some studies is 85%), d=0.13 .
2.2.4. Procedure
2.2.4.1. Patient preparation

All patients in this study were interviewed about their medical
history, clinical examination and paraclinical tests and coronary
angiography and intervention.

Basic laboratory tests: complete blood count test, coagulation test,
urine test, creatinine test, glucose test, uric acid blood test, liver function
test, electrolyte panel, total cholesterol, triglyceride, LDL-cholesterol,
HDL-cholesterol, hs-CRP test, ECG, and intracardiac ultrasound.
2.2.4.2. Paclitaxel-eluting balloon (PEB) angioplasty

Coronary angiography was performed to identify lesions at two
orthogonal views. First, conventional balloon angioplasty or high
pressure balloon angioplasty was performed in which the ratio between
balloon diameter and reference diameter or previous stent was 0.8 -1.0 :1.
Then, DEB was selected in which the ratio between balloon diameter and
reference diameter or previous stent was 1.0-1.1:1 and longer than lesion
length of at least 2mm at each end.

2.2.5. Follow-up process

Patients were re-examined at 1, 3 and 6 months every 6 months and had

coronary angioplasty performed after six months.
2.2.6. Study criteria
Clinical characteristics

- Sex, age, and previous cardiovascular risks; functional symptoms:
CCS classification, and angina (chest pain); physical symptoms: height
(cm), weight (kg), BMI, blood pressure and heart rate.

Paraclinical characteristics

- Biochemical parameters: blood lipids (Cholesterol, triglyceride,
LDL-C, HDL-C), kidney function (Ure, creatinin), fasting blood sugar
level, HbA,C, marker of inflammation (hs-CRP), and cardiac enzyme
parameters (CK, CK-MB, troponin T). Basic hematology and
coagulation parameters: blood count, fibrinogen .

- Electrocardiography (ECG): characteristics of rhymths (sinus or
non-sinus rhythms), heart rhythm disorders (arrhythmias) (yes/ no),
frequency, and properties of ST segments and T waves.



- Intracardiac ultrasound: cardiac chamber size, cardiac chamber
volume, left ventricular (LV) systolic function, pulmonary arterial
pressure and mitral valve regurgitation.

- Stardardized angiographic characteristics of coronary artery:
lesion evaluation indicators: minimal luminal diameter (MLD, mm),
reference vessel diameter (RVD, mm), lesion length (mm), and diameter
stenosis (DS, %).

Criteria for objective 1
Result indicators

-Procedural success: is definded as technical success with the
residual stenosis is less than 30% at the main branch and less than 50% at
side branches on angiographic vessels; post-interventional TIMI 3 flow is
established; simple dissections with good evolution that can not lead to
important diminishing of flow or total occlusion and no in-hospital
MACE.

- Target lesion revascularization (TLR) is performed by
percutaneous coronary intervention or coronary artery bypass surgery for
treatment of restenosis after 6-month angiographic follow-up or any time
when patients present symptoms of CAD during the follow-up.

Indicators: LLL, restenosis (DS > 50) in follow-up period.

Safety indicators include:

- Technical success: the DEB is placed properly at the target lesion
site, inflated long enough at the end of a catheter and removed from the
lesion site safely.

- Major adverse cardiovascular events (MACEs) during the post-
intervention follow-up included mortality, stroke (with or without Q
waves), TLR, or bypass surgery at the lesion site.

Criteria for objective 2

To assess factors that affect the stenosis level (based on the percent
stenosis of luminal diameter and LLL) in the univariate and multivariate
linear regression analysis models, including age>70, sex, history of
dyslipidemia, hypertension, smoking, diabeter melitus, coronary disease,
previous stenting, hs-CRP (marker of inflammation), blood sugar before
the intervention, lesion length (mm), vessel size, and lesion site.

2.3. DATA ANALYSIS
Data were collected based on a medical record form and analyzed
with SPSS software.

CHAPTER 3: STUDY RESULTS
We studied 60 in-patients with ISR or SVD at Vietnam National
Heart Institute - Bach Mai Hospital.
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3.1. CLINICAL CHARACTERISTICS
3.1.1. General characteristics of age, sex and cardiovascular risk

factors

Out of 60 patients, 51 were males (85%), and 9 were females (15%);
the male-to-female ratio is 5.7/1. The average age of patients were 64.1 +
9.09. CVD risk factors, such as dyslipidemia, hypertension and diabetes,
were more commonly found in patients with ISR.

3.1.2. Characteristics

classification:

of angina pectoris

according to CCS

CCS class II was found in 47 patients (27 with ISR and 20 with
SVD), while CCS class III was only found in four patients.

3.2. PARACLINICAL CHARACTERISTICS
3.2.1. Characteristics of blood tests
Table 3.3. Laboratory findings of studied patients

Characteristics All patients ISR subgroup | SVD subgroup
Glucose (mmol/l) 7.47 £3.33 8.46+4.12 6.47 £ 1.89
LDL-C (mmol/1) 2.21 £0.98 221£1.16 221+0.77
Creatinin (umol/l) 94.23 + 17.64 91.6 £18.98 96.8 £ 16.08
Ure (mmol/l) 6.44 +2.02 6.36£1.75 6.51 £2.28
Serum uric acid (umol/l) 359.1 £96.9 3447 £107.1 375.0 £ 84.1
HbA1C (%) 6.30+1.32 6.43 £1.63 6.34 £ 0.98
CK-MB (UI/1-37°C) 41.3+£122.0 193+ 143 63.2 +170.7
Troponin T 0.65+2.18 0.06 +0.13 1.2+2.99
CRPhs 0.91+226 0.67 £1.69 1.10+2.69
Red blood cells (T/1) 4.53 £ 0.51 4.45+0.49 4.60+0.51
Platelets (G/1) 242.2 + 56.6 239.1 £50.1 245.3 £ 63.1
Fibrinogen (g/L) 3.39+£ 1.06 339+ 1.11 3.39+1.01

A blood sugar level in ISR subgroup was inclined to be higher in the
SVD subgroup. This is explanable because the ISR group were older than
the SVD subgroup, and the rate of diabetes in the ISR group was higher

(Table 3.3).

3.2.2. Results of coronary lesions
3.2.2.1. Results of selective coronary angiography
We performed selective coronary angiography for 60 patients in this study.
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Figure 3.3. Distribution of coronary lesions
Comment: 50% of all patients suffered from left anterior
descending artery (LAD), compared to 30% from right RCA and 20% from
circumflex artery.
3.2.2.2. Characteristics of coronary lesions
Table 3.8. Characteristics of coronary lesions in studied patients

Characteristics of lesions No. of patients (%)
ISR classification proposed by Mehran, n (%) 30(100%)
IC 11 (36.6%)
11 19 (63.4%)
Type of stents (ISR) 30(100%)
BMS 12 (40.0%)
DES 18 (60.0%)
Stent implantation (ISR sites) 30 (100%)
Implanted only 1 stent layer 22(73.4%)
Implanted 3 stent layers 1(3.3%)
Implanted 2 overlapping stents in long lesions 7(23.3%)
Small vessel disease, n(%) 30(100%)
Medina classification of coronary bifurcation 14(46.7%)
lesions, n(%) 2(6.7%)
0.0.1 1(3.3%)
1.0.1 1(3.3%)
1.1.0 10(33.3%)
1.1.1

Comment: Table 3.8 shows that the most common class of ISR lesions
is class II, also known as diffuse ISR lessions (>10mm in length), which are
located within the stented segments (neointimal hyperplasia). More than half
of the patients with ISR lesions (60.0%) were treated with DEB. Although

12

the common class of ISR lesions occurs after stent use, ISR classes related to

overlapping stent implantation present another ISR mechanism.

Table 3.9. Characteristics of other coronary lesions in studied patients

Characteristics All patients | 1SR n=30 | VD n=30
MLD before intervention (mm) 0.45+0.199 0.5240.204 | 0.37+0.166
RVD before intervention (mm) 2.6+0.6 3.0+0.35 2.1£0.42
Lesion length (mm) 9.25+5.85 11.19£6.27 7.314.73
DS before intervention (%) 79.247.29 79.5+7.81 78.9£6.85
Minimal luminal area before 0.23+0.228 0.31£0.252 | 0.15+0.173
intervention (mm?)
Reference vessel area (mm?) 4.15+2.187 5.72+1.88 2.57+1.03
Area stenosis (%) 95.043.0 95.343.1 94.843.1

Comment: Table 3.9 describes coronary lesions in the studied patients.

We realized that the patients had small-sized vessels with a mean reference
vessel diameter of 2.6+0.6 mm. The diameter stenosis for patient with ISR
lesions was 79.5£7.81%. The SVD group had a mean reference vessel
diameter of 2.1£0.42 mm with diameter stenosis of 78.916.85%.
3.2.3. Results of coronary intervention using DEB
Table 3.10. Post-interventional angiographic findings

Characteristics Al\lllzlztos ISR n=30 | SVD n=30 p

MLD beforeintervention, mm | 0.45+0.20 0.52+0.20 0.37+0.17

MLD postintervention, mm 1.88+0.51 | 2.24+0.37 | 1.52+0.35

Difference (95%CI) -1.43 -1.71 -1.14 0.0001
[-1.55;-1.31] | [-1.865-1.57] | [-1.26;-1.02]

DS ( before intervention) (%) | 79.2+7.29 79.5+7.81 78.9+6.85

Residual ~ stenosis  after| 23.7+10.85 | 20.2+8.73 | 27.4+11.75

conventional balloon

angioplasty, (%)

DS post DEB, (%) 18.948.66 17.246.84 | 20.7+9.98

Difference(95% CI) after 54.8 58.9 50.6 0.0001

conventional balloon [51.1;58.6] | [54.1;63.8] | [44.9;56.2]

angioplasty

Difference(95%CI) after 60.3 62.4 58.2 0.0001

DEB use [57.6:63.0] | [58.5:66.2] | [54.4:62.1]

Number of patients, n (%) 60(100%) 30 (100%) | 30 (100%)
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1 DEB 56(93%) 27 (90%) | 29 (96.7%)
2 DEB 4(7%) 3 (10%) 1 (3.3%)
Number of DEB/patient 1.06 1.1£0.31 1.03£0.18
Length of DEB (mm) 25.9+4.27 | 27.53£3.50 | 24.27+4.14
Diameter of DEB (mm) 2.7610.47 3.114+0.38 2.4140.23
Maximum balloon pressure| 9.62+2.95 11.3+£3.2 7.93+1.28
(atm)
TIMI before intervention 2.53+0.62 2.7310.52 2.3340.66
TIMI 0/1, n(%) 4(6.7%) 1 (3.3%) 3 (10%)
TIMI 2, n(%) 20(33.3%) 6 (20%) 14 (46.7%)
TIMI 3, n(%) 36(60%) 23 (76.7%) | 13 (43.3%)
TIMI post intervention, n(%) 3 3 3
60(100%) 30 (100%) | 30 (100%)
Result success, n(%o) 58(96.7%) | 30 (100%) | 28 (93.3%)
Technical success , n(%) 60(100%) 30(100%) 30(100%)
Blail-out stenting, n(%) 2(3.3%) 0(0%) 2(6.7%)
Hospital deaths 0 0 0

3.2.3.1. Success of coronary angiography after intervention

Comment: Table 3.10 shows that the mean DEB diameter in
patients with SVD was smaller than that in those with ISR (2.41£0.23
mm vs 3.11£0.38mm). The mean DEB length in all patients was 25.9+4.27
mm (27.5343.5 mm in the ISR subgroup vs 24.27+4.14 mm in the SVD
subgroup). The mean maximum balloon pressure in the ISR subgroup was
11.34£3.2 atm, compared to 7.93£1.28 atm in the SVD subgroup. In terms of
the number of DEB per patient, 93% of patients in the ISR subgroup used
one DEB, while only 7% of them used two DEB. Meanwhile, 96.7% and
3.3% of patients with SVD used one and two DEB, respectively .

Improvement in coronary stenosis: Before the intervention, the
mean percent diameter stenosis in the ISR subgroup was 79.5£7.81%, as
opposed to 78.9+6.85% in the SVD subgroup. After the intervention, the
figures were 17.246.84% (ISR subgroup) and 20.7+9.98% (SVD
subgroup), correspondingly. The percent diameter stenosis reduced
statistically significantly (p<0.0001) with a mean difference of 60.3%
[95%CI: 57.61-63.0] (Table 3.10). The mean post procedure acute gain
was 1.43 mm (p< 0.0001) [95% CI: 1.31-1.55] (Table 3.10).
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Procedur success rate: The success rate was 100% in the ISR
subgroup, whilale the figure for the SVD subgroup was 93.3%. Two patients
(6.7%) in the SVD subgroup whose lesions remained quite narrow (>30%)
even after coronary angioplasty were then implanted with stents.

Improvement in coronary blood flow (TIMI): Before the
intervention, the ISR subgroup had 1 patient with TIMI 0/1 flow (3.3%),
6 patients with TIMI 2 flow (20%) and 23 patients with TIMI 3 flow
(76.7%). Meanwhile, the SVD subgroup had 3 patients with TIMI 0/1
flow (10%), 14 patients with TIMI 2 flow (46.7%), and 13 patients with
TIMI 3 flow (43.3%). Myocardial perfusion after the intervention
reached TIMI 3 flow in studied groups.
3.2.3.2.Technical success rate

The procedure was successful in all patients.
3.2.3.3. In-hospital medical complications

In this study, we observed no critical symptoms in patients. Only
one patient presented type A coronary dissection after DEB angioplasty
was performed to treat SVD lesions. However, the level of coronary blood
flow reached TIMI 3 with stabilized lesions, clinical condition and cardiac
enzyme levels. This patient was followed up and provided with medical
treatment.

3.3. RESULTS OF CLINICAL MONITORING OVER TIME
3.3.1. Results of clinical follow-up
3.3.1.1. Follow-up of symptoms

Symptoms: Results of symptom improvement

Table 3.11. Changes in CCS after a 6-month follow-up

CCS Before intervention SH.‘ months .after
intervention
CCS1 9(15%) 48(80%)
CCS1I 47(78.3 %) 12(20%)
CCS 1II 4(6.7%) 0%
CCS 1V 0% 0%

3.3.1.2. Assessment of left ventricular function by echocardiogram
(intracardiac ultrasound)
We conducted intracardiac ultrasound tests during the follow-up
process. The test results are presented in Table 3.12.
Table 3.12. Echocardiographic parameters after 6-month follow-up
| Characteristics | Both groups | p |
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lesion revascularization was 5%, no patient died during the follow-up period,
and two patients experienced gastrointestinal hemorrhage and underwent

Before After
intervention | intervention

Ejection fraction (EF) 56.8+15.2 63.319.6 0.01
(Simpson), %

Left ventricular end diastolic 113.5+40.7 97.2440.2 0.04
volume, mm?>

Left ventricular end systolic 50.4£38.0 38.6+27.5 0.057
volume, mm?>

Left ventricular end diastolic 48.1+7.3 45.946.7 0.04
diameter, mm

Left ventricular end systolic 32.949.5 29.8+7.3 0.03
diameter, mm

Level of regurgitation in mitral 0.81+£0.75 0.69+ 0.62 0.48
valve prolapse

Overall, there saw a statistically significant improvement in
intracardiac ultrasound parameters between before and after the follow-
up process. The size of the ventricle chamber reduced over time, and the
left ventricular end ejection fraction determined by the Simpson method
increased (p<0.01).

3.3.2. Assessment of Major Adverse Cardiac Events

We conducted an assessment of Major Adverse Cardiac Events
(including mortality, recurrent myocardial infarction, target lesion
revascularization, and stroke) in the studied patients after 30 days, after six
months and during the follow-up process. The mean follow-up period in
the ISR group was 23.1 £ 13.01 months, compared to 21.8 + 13.98 months in
the SVD group.

Table 3.15. Cardiac Events in the follow-up process

medical stabilization.

3.3.3. Restenosis after coronary intervention
We repeated coronary angiography for 37 patients (64%).
The rate of coronary restenosis after the intervention
Table 3.17. Results of repeated coronary angiography

Ch L. All ISR SVD
aracteristics N=37 N=24 N=13
MLD before the intervention. mm 0.44+0.21 0.52+0.20 0.2940.12
MLD in follow-up, mm 1.53+0.67 1.7540.65 1.1240.50
Late lumen gain ,mm -1.09 + 0.63 -1.23+0.67 -0.83+0.45
DS in follow-up (%) 3154235 32.9+23.9 28.9423.5
Change in DS after 6-months follow-up | 48 6+24.59 | 46.3+26.04 | 52.8422.01
Restenosis (DS >50%), n (%) 4 (10.8%) 3 (12.5%) 1 (7.7%)
Late lumen loss (LLL) (mm) in
Studied group 0.38+0.7 0.39+0.79 0.31£0.52
Subgroup of patients without restenosis 0.21+0.53 0.240.6 0.21+ 0.39

After six months, the mean stenosis rate was 31.5%, and the
diameter stenosis experienced a 48.6-percent reduction. The late lumen
gain was 1.09 mm. The restenosis rate was about 10.8% (Table 3.17).
LLL was 0.38+£0.7mm (the figure for the patients without restenosis was

0.21+0.53mm).

3.4. ASSESSMENT OF FACTORS

AFFECTING LUMINAL

RESTENOSIS AFTER PACLITAXEL-ELUTING BALLOON

(PEB) ANGIOPLASTY

Table 3.18. Univariate association between risk factors and percent
diameter stenosis after PEB angioplasty , N=37

Adverse Event Both ISR group SVD group
groups n (%) n (%)
Recurrent Myocardial Infarction 0 0 0
Target lesion revascularization (TLR) 3(5%) 2(6.7%) 1(3.6%)
Eeomno‘frﬁ;cgael (‘b’f;gmtemnal 2 (3.4%) 1(3.3%) 1 (3.6%)
Stroke 0 0 0
Mortality 0 0 0
Major adverse Cardiac Events (%) 5% 6.7% 3.6%

Adverse Cardiac Events were followed up over a mean period of
22.4413.41 months. The result of follow-up showed that the rate of target

Risk factors Regression | Confidence Interval o
coefficient 95% CI)
Age (years) >70 19.2 3.51-34.90 0.018
BMS-ISR 2.87 (-16.66) —22.39 0.76
Female 14.17 (-5.58)-33.93 0.15
Dyslipidemia 214 2.43 — 40.37 0.028
History of coronary heart disease 0.23 (-18.338) - 18.8 0.98
History of coronary intervention 3.05 (-14.35) - 2045 0.72
Pre-intervention CRPhs 10.32 (-7.28)—27.93 0.24
Pre-intervention blood sugar levels 1.42 (-0.56) — 3.40 0.15
Lesion length (mm) 2.94 1.51-4.37 0.0001
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Multivessels disease (=2 vessels) 1.09 (-15.595)-17.78 0.89
Reference vessel diameter <2.5mm 3.46 (-22.72) - 19.64 0.67
Left anterior descending artery (LAD) lesions 0.94 (-15.04)-16.92 0.91

Table 3.19. Univariate association between risk factors and LLL (mm)
after PEB angioplasty, N=37

Risk factors Regression Confidence p
coefficients Interval (95% CI)

Age (years) > 70 0.59 0.131 —1.043 0.013
BMS-ISR 0.27 (- 0.375)—0.906 0.40
Female 0.52 (-0.061)—-1.103 | 0.078
Dyslipidemia 0.39 (-0.177) - 0.950 0.17
History of coronary heart disease 0.16 (-0.397)—0.707 0.57
History of coronary artery 0.18 (-0.332) - 0.701 0.47
intervention

Pre-intervention CRPhs 0.1 (-0.433) — 0.634 0.71
Pre-intervention blood sugar levels 0.02 (-0.043) — 0.078 0.57
Lesion length (mm) 0.08 0.032 - 0.122 0.001

Table 3.20: Multivariate linear regression model with the percent
diameter stenosis after PEB angioplasty as the dependent variable, N=37

Risk factors Regression Confidence p
coefficients Interval (95% CI)
Age >70 12.89 (-1.398) —27.169 | 0.075
Dyslipidemia 14.36 (-2.594)-31.315 | 0.094
Lesion length (mm) 2.11 0.567 — 3.66 0.009

Table 3.21: Multivariate linear regression model with the LLL (mm) after
PEB angioplasty as the dependent variable, N=37

Risk factors Regression Confidence b
coefficients Interval (95% CI)
Age >70 0.34 (-0.118) — 0.803 0.14
Lesion length (mm) 0.062 0.015-0.109 0.012

Independent factors statistically significant associated with the mean
percent diameter stenosis after PEB angioplasty (dependent variable)
were added to the multivariate linear regression model. The model points
out that only the lesion length has a statistically significant association
with the dependent variable (p < 0.05). The other regression model with
the LLL as the dependent variable also showed the same result (p<0.05).

CHAPTER 4: DISCUSSION
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4.1. GENERAL CHARACTERISTICS OF STUDIED PATIENTS
4.1.1. Age and sex

In this study, CVD is more commonly found in males and those
at least 40 years old. Patients experienced ISR onset at age 50 and above,
and ISR had a tendency to increase in patients at age 70 and above
(Figure 3.1).
4.1.2. Canadian Cardiovascular Society angina (chest pain) grading
scale: Chest pain reduced after the intervention with 80% of patients
having CCS1 and 20% CCS2.
4.2. RESULTS OF CORONARY ARTERY ANGIOGRAPHY IN
PATIENTS TREATED WITH PEB ANGIOPLASTY
4.2.1. Lesion sites and the number of coronary artery branches with
lesions (coronary lesions)

Sixty patients had 94 lesions, including 30 ISR, 30 SVD and 34
lesions in other branches. The most common coronary lesions were left
anterior descending artery (LAD, 50%), followed by right coronary
artery (RCA, 30%) and left circumflex artery (LCA, 20%) (Table 3.7).
Patients with single-vessel CAD accounted for 61.7% (37/60 patients),
those with two vessels of the epicardial CAD accounted 20% (12/60
patients), and those with three vessels CAD accounted 18.3% (11/60
patients) (Table 3.7).

According to a study by Nguyen Quoc Thai on 100 acute
myocardial infarction patients implanted with DES, lesions in LAD,
RCA and LCA formed 57%, 39% and 4%, respectively. Single vessel CAD
accounted for 51%, two vessels 26% and three vessels 23%.

4.2.2. Characteristics of coronary lesions

Table 3.8 indicates that 19 patients had lesions of diffuse intrastent
ISR /type 1I based on Mehran’s ISR classification (63.4%). Focal ISR
lesions type IC was found in 11 patients (36.6%). Fourteen patients had
coronary bifurcation lesions (46.7%), including 10 patients with true
coronary bifurcation lesions (33.3%) (Type 1.1.1). The table 3.9 shows
that the mean length of lesions in the ISR group was 11.194+6.27mm,
while the figure for both groups was 9.2545.85 mm.

Antonomical lesions in our patients were similar to those in patients
studied by Mathey D.G. et al. In their study, the bifurcation lesions type 1.1.1
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accounted for 32.1%. However, according to Scheller B., the percentage of
ISR lesions type II and type I were 46% and 26%, respectively.
4.2.3. Coronary blood flow before the intervention

We assessed the coronary blood flow before the intervention based on
the TIMI grade flow. Particularly, 6.7% patients had TIMI 0 flow or TIMI 1
flow, 33.3% TIMI 2 flow, and 60% TIMI 3 flow.

The percentage of patients with TIMI 2 flow or TIMI 3 flow before the
intervention in our study was higher than that in a study by Nguyen Quang
Tuan (93.3% vs 31.3%). A possible explanation is that our study had 10
patients (16.7%) suffering from MI before participating in the intervention,
compared to 83 patients in his study.

4.3. EARLY RESULTS OF CORONARY INTERVENTION USING DEB
4.3.1. Procedural success

Sixty-four PEB were used to treat CAD for 60 patients. Only two
patients needed stent implantation after PEB angioplasty (Table 3.10).

The success rate of intervention in the ISR group was 100%,
compared to 93.3% in the SVD group. Almost all patients used only one
PEB, whereas three patients in the ISR group and one in the SVD group
each used two PEB. The mean diameter of PEB in the ISR group was longer
than that in the SVD group (3.11 £ 0.38 mm vs 2.41 £ 0.23 mm). In other
words, the ISR group had a tendency to use more PEB than the SVD group,
and its mean DEB diameter was longer than that in the latter group.

Mathey D.G et al. studied 28 patients who had stenotic lesions
located in side branches and were treated with PEB in both main and side
branches; the main branch was later implanted with BMS, while a BMS
was implanted in the side branch only if the side branch had a TIMI flow
<3 and a residual stenosis of >50%. The technical success rate for side
branches was 89%.

In the Paclitaxel Eluting PTCA Balloon in Coronary Artery Disease
(PEPCAD) I study, Unverdorben M. reported that 28% of patients in the
group only implanted with DEB were inserted with BMS right after DEB
angioplasty.

According to Latib A et al. who studied 182 patients using DEB and
DES in treatment of SVD lesions, up to 21% of patients needed stent
insertion right after DEB angioplasty due to dissections of coronary
artery or residual stenosis after DEB angioplasty.
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According to the Spanish DIOR Registry Report (Vaquerizo V. et
al), 7% of patients had a stent inserted in their artery after DEB
angioplasty. The figure in our study was 3.3% (2/60 patients) due to
residual stenosis after DEB angioplasty (Table 3.10).

4.2.2. Technical success

The technical success rate was 100%. Our study documented no
dead cases during their hospital stay.

According to the PEPCAD V trial conducted by Mathey D.G on
treatment of bifurcation lesions with a paclitaxel-eluting balloon, the
procedure was successful in all patients.

A study by Hong Yuan Xia et al. on using DEB for treatment of in-
stent restenosis also showed that the procedure was effective in 100% of
inpatients.

Only one case in our study had the posterior interventricular artery
dissected into coronary artery type A after DEB angioplasty. However,
the level of coronary blood flow reached TIMI 3, the luminal diameter
dilated, and the patient was provided with medical stabilization and later
discharged.

4.3. LONG-TERM CLINICAL OUTCOMES OF MAJOR ADVERSE
CARDIAC EVENTS
Major adverse Cardiac Events in the follow-up process

In this study, we only had three patients underwent target lesion
revascularization; the rate of target lesion revascularisation was 5%. No
dead cases were documented in the process. Wohrle J. et al. conducted the
SeQuent Please World Wide Registry study in 75 centers, including
2,095 patients with 2,234 lesions. The TLR rate was 5.2% after 9.4
months of intervention. Patients with acute vessel thrombosis accounted
for 0.1%. While 1.523 patients with DES or BMS restenosis (72.7%)
underwent paclitaxel-eluting balloon (PEB) angioplasty, compared to
572 others with SVD lesions (27.3%). The TLR rate in BMS-ISR
patients treated using PEB angioplasty far exceeded that in DES-treated
ones using the same procedure (9.6% vs 3.8%, p<0.001). No difference
was found in the TLR rate between patients with PES restenosis and
those without (8.3% vs. 10.8%, p = 0.46).
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4.4. RECURRENT RESTENOSIS AFTER DEB INTERVENTION

We performed coronary angiography after a 6-month follow-up in 37
patients (24 patients with ISR vs 13 patients with SVD). In other words, the
rate of repeated coronary angiography was 64% (37/58 patients).

The results of coronary angiography in our study show that the
restenosis rate of DEB was 10.8 % (Table 3.17), and the TLR rate was
5% (Table 3.15).

Habara et al. conducted a randomized controlled trial in 50 patients
with sirolimus-eluting stent (SES) restenosis in order to compare the
efficacy of PEB with that of conventional balloon angioplasty (BA) for the
treatment of SES restenosis. After six months of intervention, the follow-up
rate was 94%. The in-stent LLL rate in the PEB group was lower than that in
the BA group (0.17 £ 0.45 mm vs 0.72+ 0.55 mm, p=0.001). Similarly, both
recurrent restenosis rate (8.7%) and the TLR rate (4.3%) in the PEB group
were much lower than the corresponding rates (62.5% and 41.7%,
respectively) in the BA group (p=0.003). The PEPCAD-DES study on
treatment of DEB restenosis for 72 patients was consistent with our study
with regard to lesion length and pre-intervention stenosis; however, the
reference vessel diameter in that study was smaller than in ours
(2.2940.51 mm vs 3.0+£0.35 mm). In addition, in-stent LLL was longer
(0.43 £ 0.61mm vs 0.39+ 0.79mm) and restenosis rate in that study was
higher (17.2% vs 12.5%). A study of 157 DES restenosis lesions by
Koiwaya et al. [166] revealed that the non-restenosis group had a higher
restenosis rate (13.9% vs 12.5%) and longer in-stent LLL (0.28+0.59 mm
vs 0.2+0.6mm) than the restenosis group.
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Table 4.1. A comparison between previous studies and the current
study in terms of in-stent restenosis

PEPCAD- . Current
Reference Habara DES Koiwaya o
Lesion length 12.745.3 11.246.5 194628 | 11.246.27
(mm)
Reference Vessel | ) ¢ 2.340.51 274040 | 3.040.35
Diameter (mm)
_ DS before 64.149.9 | 7214145 | 81.1+11.3 | 79.5+7.81
intervention
DSin follow-up | 342+ 152 | 29.6+243 | 21158 | 32.9+23.9
LLL (mm) 017+045 | 043+0.61 | 0.28%059 | 0.39+0.79
ISR rate (%) 8.7 17.2 13.9 12.5
TLR rate (%) 43 15.6 79 6.7
Mortality rate (%) 0 1.4 0

The results of our study were quite consistent with those in other

studies elsewhere.

Table 4.2. A comparison between previous studies and the current
study in terms of SVD lesions

Reference Valentines II | PEPCAD Serra Current
1 study
Lesion length (mm) 10.45+5.25 11.344.3 14.7£7.1 7.3+4.73
Reference vessel 2.4+0.51 2.36+0.18 1.9940.34 2.1+£0.42
diameter
DS before the | 65.06+14.16 |  --—-- 79.5£13.4 | 78.9+6.85
intervention
DS after repeated | 33.65+17.71 |  --—-- 39.6£26.1 | 28.9+ 23.5
angiography
LLL (mm) 0.38+0.39 0.18+£0.38 | 0.34+0.23 | 0.31+ 0.52
ISR rate (%) 14.3% 5.5% 19.6% 7.7%
TLR rate (%) 2.9% 4.9% 2.9% 3.6%
Myocardial 1% 1.3% 1% 0%
Infarction rate (%)

Our study had higher LLL than in the PEPCAD I study [82] (0.31
mm vs 0.18 mm). However, the TLR rate in our study was lower than in that
study (3.6% vs 4.9%). Our study was similar to the Spanish Dior Registry
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study in term of small vessels [193] and to Valentine 11 [142] with regard to
reference vessel diameter, TLR rate and LLL (Table 4.2).

4.5. FACTORS AFFECTING THE DIAMETER STENOSIS RATE
AFTER PEB ANGIOPLASTY

4.5.1. Age and sex

Patients at age over 70 years were 19.2% more likely to have ISR
than the younger age group (regression coefficient:19.2; 95%CI: 3.51-
34.9; p=0.18) (Table 3.18). We observed no difference in ISR between
two sexes.

4.5.2. CVD risk factors

The increase in LDL-Cholesterol (LDL-C) is the main cause of
atherosclerosis in both sexes. Coronary atherosclerosis results from the
penetration, building up and alteration of lipoproteins inside the artery
walls. Lipoproteins contributing to this condition include LDLs, IDLs and
VLDLs. In our current study, patients suffered from dyslipidemia as
according to the univariate analysis the mean percentage of diameter stenosis
saw a 21.4 percent increase (Regression coefficient: 21.4; 95% CI: 2.43-
40.37; p=0.028) (Table 3.18). In our study, suffering from diabetes or having
high levels of blood sugar before the intervention had no impact upon the
luminal diameter stenosis (p= 0.67 and p=0.15, respectively). None of other
factors, including hypertension (p=0.58), smoking (p=0.17), and history of
CAD (p=0.72), affected the luminal diameter stenosis (Table 3.18).

4.5.3. Sites and number of vessels with lesions

Percutaneous coronary intervention sites was demonstrated as a
predictor of restenosis in two studies. According to a study of 2,500
patients conducted by Weintraub WS et al., coronary angioplasty at the
proximal LAD segment was performed 1.7 times (OR: 1.7; 95%CI: 1.5-
2.1) more than at non-proximal ones. Similarly, Kastrati A et al. studied
1,349 patients (1,753 lesions) implanted with coronary stents, and 80.4%
of patients had their angiography performed at 6-month follow-up (1,084
patients with 1,399 lesions). According to this study, LAD intervention is
an independent predictor of restenosis (OR: 1.31; p<0.05).

In our study, LAD intervention is 1% more likely to increase
restenosis than intervention of other coronary arteries (regression
coefficient: 0.94; 95%CI: -15.04;16.92). However, the association is not
statistically significant (p=0.91).

4.5.4. Impact of Inflammation

Systemic inflammatory response may result from inflammatory

activity in atherosclerotic plaque or lesions in cardiac walls after stent
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implantation. Intracardiac proliferation and increased CRP levels before
or after the intervention are statitistically significant associated with the
risk of ISR. According to Buffon et al., after a 1-year follow-up, 63% of
patients with high CRP levels developed restenosis, compared to 27% of
patients with normal CRP levels (p<0.001). Our current study suggests
that the rise in hs-CRP levels before the intervention was more likely to
increase diameter stenosis by a mean of 10.32%; however, the increase
was not statistically significant (p=0.24).

4.5.5. Characteristics of coronary lesions

In our study, each millimeter of a lesion increased the mean stenosis by
2.1% (RC: 2.1; 95%CI: 0.57-3.66; p<0.05) (table 3.20) and the LLL level
by 0.062mm (RC: 0.062; 95% CI: 0.015-0.109; p=0.012) (table 3.21).

Hirshfeld JW et al. performed intracardiac angiography in 510
patients with 598 successfully dilated coronary lesions. The rate of
restenosis was 39.6%. Univariate factors with the strongest association
with restenosis included lesion sites (vein graft: 68%; LAD: 45%;
circumflex artery and RCA: 32%; p=0.002), lesion length (<4.6mm:
33%; >4.6mm: 45%; p=0.001) and luminal diameter (<2.9mm: 44%;
22.9mm: 34%,; p=0.036).

Elezi S et al. studied 2,602 CAD patients with successful stent
implantation. The patients were divided into three groups based on vessel
sizes, namely <2.8mm (group 1), 2.8-3.2mm (group 2) and >3.2mm
(group 3). Angiographic restenosis rates were 38.6%, 28.4% and 20.4%,
respectively (p<0.001).

Marcado N et al. conducted a meta-analysis of 9,120 coronary
angiographic lesions in 8,156 patients from nine radomized trials and
ten registries after six months of follow-up. Their study results show
that the restenosis rate was 35% after percutaneous transluminal
coronary angioplasty (PTCA), as opposed to 19% after stent
implantation. According to the multivariate analysis, the unfavorable
predictor of restenosis included diabetes mellitus and lesion length
(restenosis increased by 1.05 times for each added millimeter of a
lesion (OR: 1.05; 95%CI: 1.04-1.06; p<0,05) whether it was treated
with PTCA or stenting).

CONCLUSION
I. The therapy for ISR and SVD lesions with PEB has proved to be
safe and efficient.
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e The technical success reached 100%, and the result success rate was 3. In-stent restenosis lesions type IC and type II according to
96.7%. No severe complications were observed in patients (the Mehran’s angiographic classificiation of ISR.
mortality rate was 0%). Acute gain after PEB use was 1.43 + 0.46 4. Side branch and small branch lesions should not be stented.

mm (95%CI: 1.31-1.55; p<0.05). The mean percentage of luminal
dilation after PEB use was 60.3£10.44 % (p<0.05).

e The mean period of follow-up was 22.4£13.41 months, indicating
that patients’ angina pectoris improved significantly. After 6-month
follow-up, 80% of patients suffered from CCS class [ angina,
compared to 15% before the intervention. Meanwhile, CCS class I
was found in 20% of patients, whereas before the intervention 85%
of patients suffered from CCS class II and class III. The TLR rate
was 5 %, and the restenosis rate of more than 50% of luminal
diameter was 10.8%. LLL was 0.38 £0.7 mm.

II. Factors affecting restenosis [percentage of coronary luminal

diameter restenosis and LLL (milimet)] after PEB use:

e In the univariate linear regression analysis with the mean percentage
of diameter stenosis (%) as the dependent variable, factors that have
a statistically significant association (p<0.05) with this variable
included: age >70 years (regression coefficient: 19.2; 95%CI: 3.51-
34.9), dyslipidemia (RC:21.4; 95%CI: 2.43-40.37) and lesion length
(mm) (RC:2.94; 95%CI: 1.51-4.37). Factors associated with LLL
(mm) (p<0.05) were age over 70 years (RC: 0.59; 95%CI:0.131-

1.043) and lesion length (mm) (RC:0.08; 95%CI: 0.032-0.122).

e In a multivariate linear regression model in which the dependent
variable was percentage of diameter stenosis, the only favorable
predictor was lesion length (mm) (RC: 2.11; 95% CI: 0.567-3.66;
p<0.05). In another model with LLL as the dependent variable,
lesion length was the only predictor of diameter stenosis (mm). The
association was statistically significant with a regression coefficient
0f 0.062 (95%CI: 0.015-0.109; p<0.05).

RECOMMENDATIONS
Based on results of this study, we put forward the following
recommendations:
Coronary interventions with PEB use should be performed for
coronary lesions as follows:



