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GIOI THIEU LUAN AN
1. D3t van dé

BOnh ®éng mch vunh (8MV), nguy@n nhon chfi yOu do x- v+a
gCy chit hilp vy huyOt khei gly tic ®éng mich vunh (8MV), I bOnh
thudng gip & cdc nuée phét trién va cé xu huéng gia ting rat manh &
cdc nuéc dang phat trién. & Vi0t Nam, bOnh c¢é khuynh huéng t ng
12n nhanh chang vy ®ang tré thunh vEn @0 théi su.

Chup dong mach vanh qua da van dugc coi Iy “ti®u chuEn vung”
trong chEn ®o,n bOnh ®ng mich vunh vi né cung cdp dugc nhiing
th«ng tin vO hnh th_i cfia ®ng mch vunh @0 td ®4 gidp Ila chan
phuong phdp diéu tri cho ngudi bénh. Tuy nhi2n, chdp ®ng mich
vinh ciing ¢6 nhiing han ché€ nhat dinh nhu khong danh gid duoc
chinh x_c bfin chft ming x- v+a, mgc ®¢é hip thay @=i theo gac chop
nhat 12 nhitng truong hop hep vira, khé d4nh gid céc tén thuong phitc
tap nhu hep than chung DMV tréi, hep ché chia nhénh.

Si2u Om trong I8ng mich (IVUS: IntraVascular UltraSound) Ip
phuong phédp dua diu do siéu am vao trong 1dong mach méu cho ta
hnh finh ra nbt vyt trung thuic vO trong 18ng v thunh ®éng mich vunh.
Siéu am trong 1ong mach la mot phuong phdp méi c6 do chinh xac
cao va c6 thé tién hanh lai dugc nhiéu 1an trong dinh gi, cEu troc
thanh dong mach vanh va cdc bénh 1y lién quan ciing nhu su thay déi
trudc va sau can thiép dong mach vanh.

Tran th0 gifi ®- c& mét sé c«ng tranh nghi2n ceu khiing @nh wu
®i0m cfia si2u ©m trong IRng mich trong hc trT chEn ®o_n bOnh ®éng
mch vanh ciing nhu ®- cho thEy can thiép dong mach vanh duéi su
huéng dan ciia IVUS sT mang 12 kOt qu{ tét h-n can thi0p ®ng mch
vanh chi véi st huéng dan ctia chup mach can quang.

& Vi0t Nam, siéu am trong long mach duoc tri0n khai ti ViOn
Tim m2ch Vi0t Nam t6 th,ng 5 n"m 2008. Song vin chua c6 dugc
nhiing nghién citu ddy du va chi tiét nao vé hiéu qua cia phuong phap
ndy trong chin dodn chinh xdc cdc tén thuong PMV va huéng din
lya chon phuong phép diéu tri thich hop cho ngudi bénh. Do @4,
chéng t«i tidn hpnh ®0 tyi:

""Nghi®n cgu si#u ©m trong 18ng m*ch (IVVUS) trong ® nh gi,
t(;n“ thuong dong mach vanh va gép phan huéng dan diéu tri can
thiOp bOnh ®éng mich vunh' vii ¢, c moc ti?u sau:




(1). Nghién citu ddic diém ton thuong dong mach vanh bdang
si?u ©m trong I8ng mxch (IVUS).

(2)- Nghi®n cgu gng dong si®u ©m trong IBng m*ch (IVUS)
trong chf ®@nh vy ®_nh gi, kOt quq can thiOp ®ng mich vunh.

2. Tinh cEp thilt cfia ®0 tyi:

Vilc chEn ®o,n vy @i0u trb bOnh m2ch vinh @- ca nhilu tidn bé
kh«ng ngbng. Song tran thuc t0, chéng t«i ®- gkp nh+ng bOnh nhon ca
tén thuong PMV chua c¢6 ¥ nghia tr2n hnh fnh chop ®ng mich
vanh nhung da c6 triéu chiing dau thit nguc dién hinh, mot s6 bénh
nhon thx hNp 8MV € mgc ®é ranh gifi. ViOc ca chi @nh can thiOp
hay kh«ng phd thuéc rkt nhiOu vpo viOc ®, nh gi, chinh x,c mgc ®é
ton thuong PMV. Mot s6 bénh nhan ¢6 tén thuong phiic tap ma chup
DMV khé dénh gid dugc chinh xdc dac diém tén thuong nhu t6n
thuong than chung dong mach vanh trai, hep ché chia nhanh. Khi d6
can su hé tro cia cic phuong phip chan ®o,n kh,c nhu IVUS @0 ca
quyOt ®nh phT hTp. Do ®a @0 tyui nghi®n ceu nyy Iy cCn thilt vyt ca y
nghla thuc tion.

3. Nh+ng ®ang gdp mii cfia luEn _n:

+ Dé tai nghién ctru da gilp danh gia chinh xac ban chét ton

thuong dong mach vanh.

+ O nhom hep déng mach vanh muc d6 vira, sau khi 1ém siéu
amtrong I(‘)ng) mach da xac dinh dugc cdc ton thuong can can
thiép va céc ton thuong khong can can thiép.

O nhom ton thuong than chung dong ‘mach vanh trai, siéu am
trong 1ong mach giup xac dinh chién lugc can thiép thich
hop.

+ Phuong phép siéu &m trong 10ng mach da gilp lya chon dugc
chinh xac kich c& Stent va danh gid chinh xac két qua can
thiép dong mach vanh.

4. Bé coc cfia luEn ,n : Lukn ,n c& 112 trang, bao gdm c,c
phCn: 8t ven @0 (2 trang); Teng quan (34 trang); DGi tugng va
phuong phéap nghién ctu (19 trang); KOt quf (27 trang); Bun lukn (27
trang); KOt luEn (2 trang); v kiOn @0 xuEt (1 trang). Trong LuEn ,n ca
37 bfng, 6 biOu @é’l, 14 hxnh fnh. Lukn ,n ca 122 tpi liOu tham khfo,
bao gam 21 tyi liOu tiOng ViOt v 101 tyi liOu tiOng Anh.

CHUONG 1. TONG QUAN

1.1. NGUY£EN Ly ho1t ®éng ciia si®u ©m trong I3ng
mach

IVUS hoat dong dua trén nguyén tac: bién tin hiéu thu dugc &
®Cu dB b»ng sdng ©m chuyOn thpnh tin hidu @idn v0 bé x6 Iy trung
tam. Tai bo xit 1y trung tam tin hiéu dién duoc xit Iy dé chuyOn thunh
hxnh fnh. HO théng ®Cu dB cfia IVUS c4 hai loi: ®Cu dR ¢~ v ®Cu df
6. Dau do TVUS ¢6 tan s6 cao, thuong tir 12 — 50 MHz.

1.2. tinh an topn vp htn chd cfa ivus

- Mic du IVUS la mot phuong phdp chdn dodn hinh anh xam
nhEp, c,c bidn chang nfng rEt hidm dT td 10 s6 dong ngpy cung t'ng
12n. Bi0n chang hay gfp nhEt Iy co th%t mich vunh, ca thO xfy ra é 2 -
3% céc truong hop va thuong dap ting nhanh véi cdc thude gian vanh.

- Mkc dT IVUS c& th0 cung cEp c,c theng tin chi ti0t vO gifi
phEu, VEn c& mét sé hin ch0 v0 ki thuEt bao g&m vilc kh«ng ca kh
ning dua ddu do téi nhitng ving mch gEp géc ngo»n ngolo v kh«ng
dua dugc vao cdc mach nho (dudng kinh cia Catheter mang dau do
IVUS khofng 1 mm).

1.3. Vai tro caa siéu am trong long mach (IVUS) trong danh gia
chi tiét c4c tén thwong ciia ddng mach vanh

- Hinh anh DMV thu dugc tr hé thong IVUS 1a hinh anh cét
ngang hai chiéu cia mach mau va duoc tdi tao theo truc doc. Phan
tich dinh tinh va dinh lugng duogc thuc hién tai vi trf tén thuong, vi tri
tham chi0u gCn v xa.

- IVUS cho thdy duogc thanh phan ctia ming xo vita (MXV):
MXV mOm, MXV x-, MXV hgn hp, canxi, huyOt khei. IVUS cln
ca th0 cho they MXV kh«ng &n ®nh v MXV vi.

- IVUS cho phBp ®o chinh x_c c_c th«ng sé vO diOn tich vu c,c
duong kinh long mach, dién tich va cac duong kinh mach mau tai vi
tri t6n thuong va cdc vi trf tham chiéu.

1.5. Si2qu ©m trong IRng mich gng déng trong can thi0p ®éng
mch vunh:

- IVUS truéc can thiép thudng dugc st dung dé lam rd nhiing
truong hop ma hinh anh chup dong mach vanh kh@ Xx_ c ®nh ten
thuong (déc biét 1a ton thuong than chung DMV tréi, hep DMV miic
®¢é vda, hNp chg chia nh_nh).

- Trong vai trR he trT can thi0p, IVUS gidp chi ®nh @iou tr> bonh
8MV phT hTp nhEt vO kii thukt.



CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Thiét ké nghién ciru: Nghién ctru tién ciru, md ta cit ngang.
2.2. Poi twgng nghién ciru:

* Tiéu chuin chon bénh nhan: Bénh nhan ¢ chi dinh chup
DMV va két qua chup DMV cho thay:

- Hep DMV muc @6 vira, hoac co:

- Tén thuong than chung DMV tréi.

* Tiéu chuén loai trir:

- Tén thuong khdng phai ¢ than chung DMV tréi ¢ két qua
chup DMV 16 rang v6i mie @6 hep nhe hoac hep nhiéu.

- C4c ton thuong téi hep sau can thiép DMV.

- C4c tén thuong ciu ndi tir dong mach chu téi dong mach vanh.

- Bénh nhan khdng ddng y tham gia nghién ciru.

* C& mau nghién ctru: 64 bénh nhan (cin ci theo cong thirc tinh
c& mau).
2.3. Phuwong phap danh gia két qui chup PMV va cac thong sb
nghién ciru trén QCA: chiéu dai tén thuong, duong kinh 1dng mach
nho nhat, dudng kinh tham chiéu gan va xa, ty 1é phin trim hep long
mach theo dudng kinh, huyét khéi, voi hoa.
2.4. Phuong phép danh gia két qua siéu &m trong 10ng mach va
cac thong s6 nghién ciru trén 1VUS: chon 3 mit cit tiéu biéu dé
phan tich, bao gdm mét mat cit noi c6 dién tich 16ng mach nho nhét
va hai mit cit tham chiéu gan va xa noi c6 MXV nhé nhit. Phan tich
dinh tinh, dinh lugng trudc va sau can thiép BPMV.
2.5. Xir Iy s6 liéu: Bang phian mém SPSS 10.0 — 2000 va EPI INFO
2000. Gi4 tri p < 0,05 dugc coi la ¢ y nghia thong ke.

CHUONG 3. KET QUA

3.1. PAC PIEM CHUNG CUA NHOM NGHIEN CUU

Trong thoi gian tir thang 5/2009 dén thang 10/2012, ching t6i
tién hanh nghién ctru trén 112 bénh nhén véi tudi trung binh 12 62,8 +
8,7(nam). Trong 112 bénh nhéan c6 75 bénh nhan nam (chiém 67%)
va 37 bénh nhan nir (chiém 33%).

3.1.1. C4c yéu té nguy co tim mach
Béng 3.2. Cac yéu té nguy co tim mach

STT Théng s6 n %
1 | Nam> 45 tudi va nir> 55 tudi 103 92,0
2 | THA 75 66,7
3 | Réi loan lipid mau 73 65,2
4 | Hat thube 14 43 38,4
5 | Pai thao duong 22 19,6
6 | D4 duoc chan doan bénh DMV tur truée | 21 18,8
7 | Béo phi (BMI > 25) 7 6,3

96,4% bénh nhan ¢4 it nhit 2 yéu t6 nguy co tim mach.
3.1.2. Pic diém 1am sang
_Trong s 112 bénh nhan c6 117 ton thuong PMV dugc khao
sét bang siéu &m trong 16ng mach vanh (IVUS).
Céc bénh nhan thudc 2 nhom:
- Nhém hep DMV mirc do vira: gdm 90 bénh nhan véi 95 ton
thuong.
- Nhém tén thuong thin chung déng mach vanh trai: gém 22
bénh nhan.
Bing 3.3. Chin doan ciia cac bénh nhéin

Nhém Nhoém Nh6m ton thwong
Chén doan chung hep vira than chung
n % n % n %

Pau ngyc 0n dinh 53 | 47,3 50 55,6 3 13,6
Pau nguc khong On dinh 38 | 339 27 30,0 11 50,0
NMCT cap khong c¢6 ST 13 | 11,6 9 10,0 4 18,2
chénh 1én

NMCT cap c6 ST chénh Ién 8 | 7,2 4 4.4 4 18,2

O nhitng bénh nhan dau nguc 6n dinh, mic do dau nguc theo
CCSla: 2,40 £ 0,53, mirc d6 suy tim theo NYHA la: 1,81 + 0,39.
3.1.3. Dic diém cén 1am sang

Thay d6i hay gdp nhit trén dién tam db 1a séng T am (39,3%).

Co 21 bénh nhan ting men Troponin T, bao gdm 8 bénh nhan
NMCT cap c6 ST chénh Ién va 13 bénh nhdn NMCT cap khbng c6
ST chénh Ién.

3.2. KET QUA NGHIEN CUU PAC PIEM TON THUONG DONG
MACH VANH BANG SIEU AM TRONG LONG MACH



3.2.1. Két qua nghién ctru cac dic diém tén thwong dong mach
vanh biang siéu am trong 10ng mach é nhém hep dong mach vanh
mirc d§ vira
Nhém hep vira cua ching t6i gdm 90 bénh nhan véi 95 ton
thuong duogc khao sat bang IVUS.
Bang 3.9. Cac doan dong mach vanh dwoc khio sat bang IVUS

Dién tich 10ng mach nhé nhit | 9,44+3,23 | 884x288 | 11,16+362 | <0,05
- MLA (mm?)

DK 16ng mach 16n nhit (mm) | 3,68+0,67 | 355+0,60 | 4,06+071 | >0,05
DK 16ng mach nhé nhat (mm) | 3,16+054 | 3,06+0,49 | 344059 | >0,05
% MXV 2303+912 | 22,48+7,67 | 24,88+12,42 | >0,05
Vi tri tén thirong

Dién tich 10ng mach nhé | 4,10£163 | 351+116 57+164 | <0,05
nhat - MLA (mm?)

PK Iong mach 16m nhit (mm) | 249£047 | 231036 | 299+039 | <0,05
PK 16ng mach nhé nhat (mm) | 2,04+040 | 1,91+031 | 238043 | <0,05
% MXV 65,20+ 11,72 | 69,60+7,84 | 52,71+11,99 | <00,5

Doan PMV (n=95) n Ty & %
DPong mach lién thit truéc (LAD) 62 65,3
Doan gan (LAD1) 43 45,3
DPoan giita (LAD2) 19 20,0
Pong mach mii (LCx) 8 8,4
Poan gin (LCx1) 4 4,2
Poan xa (LCx2) 4 4,2
Pong mach vanh phai (RCA) 25 26,3
Doan gin (RCAI) 15 15,8
DPoan giita (RCA2) 10 10,5

Trong 95 tén thuong duoc khao sat bang IVUS ¢6 70 tén thuong

can can thiép va 25 tén thuong khdng can can thiép.

Bang 3.10. Cac dic diém ciia mach cit ngang trén 1VUS & nhém hep vira

Dién tich mach gi6i han boi Nhém Nhém can Nhom P
I6p 40 ngoai- EEMA (mm?) chung thiép khdng can
(n=95) (n=70) thiép (n=25)
Vi tri tham chiéu déu ggn 17,23+ 4,87 | 16,74+ 4,15 | 18,78 +6,56 | <0,05
Vi tri tham chiéu du xa 12,44 +448 | 1151+394 | 1512+4,95 | <0,05
Vi tri t6n thuong 12,13+3,67 | 11,98+375 | 1258+353 | >0,05

Béng 3.11. Pic diém dién ti

mach, Mang Xo vira cia nhém hep vira

ch 1ong mach nhé nhit, cac dudng kinh long

Thdng s6 Nhom Nhom can Nhom P
chung thiép khdng can

(n = 95) (n=70) | thiép (n=25)
Vi tri tham chiéu ddu gan
Dién tich 16ng mach nho nht | 11,76 +3,47 | 11,34+311 | 13,09+4,26 | <0,05
- MLA (mm?)
DK 10ng mach 16n nhit (mm) | 4,15+0,62 | 4,06+055 | 4,41+077 | >0,05
DK 16ng mach nho nhdt (mm) | 353+057 | 347+054 | 3,70+063 | >0,05
% MXV 30,91+ 11,27 | 31,55+11,68 | 28,91+9,90 | >0,05

Vi tri tham chiéu dau xa

*Hi¢n twong tai cAu triic mach vanh trén siéu am trong long mach

Trong 95 ton thuong c6 81 ton thuong tinh dugc chi sb tii ciu
tr(c. Phan 16n ton thuong (68/81, chiém 84,0%) c6 hién twong tai ciu
tr(ic &m tinh, chi c6 16% (13/81) ¢6 hién twong tai ciu triic dwong tinh.
3.2.2. Két qua nghién ctru cac dic diém tén thwong dong mach
vanh bing siéu am trong 1ong mach & nhém tén thwong than
chung dong mach vanh trai
3.2.2.1. Két qud trén chup dong mach vanh

Trong 22 bénh nhan tén thuong thdn chung PMV trai, dic

diém vi tri tén thuong trén chuyp DMV nhu sau:

Bang 3.13. Pic diém vi tri ton thuong trén chup dong mach vanh

Vi tri ton thwong than chung Sé bénh | Ty 1¢ phan

PMYV trai nhan tram (%)
Tai 16 1 4,5
DPoan gitra 1 45
Tai 16 va doan giira 1 4,5
Vi tri chia nhanh 15 68,2
Tai ca 16, doan giira va chd chia nhanh 4 18,2
TONG SO 22 100

Nhur vay, trong 22 bénh nhan ton thwong than chung DMV trai
¢6 19 bénh nhén (86,4 %) ton thuong tai chd chia nhanh.

Theo phan loai Medina, trong 19 bénh nhan, ton thuong typ



1:1:0 (t6n thwong than chung va DM lién thit truéc) chiém ty 18 cao
nhét (73,7%, 14/19 bénh nhan), rdi dén tén thuong typ 1:1:1 (t6n
thuong ca than chung, DM lién thit trude va DM mii) (21,1%, 4/19
bénh nhan), ton thuong typ 1:0:0 (ton thuong chi ¢ than chung) chi

pl: su khac nhau glua vi tri tham chiéu déu gin va vi tii ton thuong tai thdn chung

p2:  sw khac nhau giita vi tri tham chiéu d4u xa va vi trf tén thuong tai DM lién thit truéc

(PMLTTY).

3.2.3. Pic diém hinh thai méng xo vira trén siéu &m trong long mach

c6 1 bénh nhan (5,3%).

3.2.2.2. Nghién citu cdc dic diém ciia dopng mach vanh bang siéu

am trong ldong mach

Bang 3.14. Phan b dic diém tén thwong chd chia nhanh trén 1VUS

Dic diém ton thuong S0 b? nh
nhéan

MLA tai than chung > 6 mm’, khdng hep dang ké & vi 1

tri khac

MLA tai thin chung > 6 mm’ nhung hep >50% dién 2

tich long mach, MLA tai 16 LAD <4 mm’ va MLA tai

16 Lex < 5 mm®

MLA tai than chung > 6 mm’ nhung hep >50% dién 10

tich 1ong mach, MLA tai 16 LAD < 4 mm’ va MLA tai

16 Lex > 5 mm?®

MLA tai than chung < 6 mm” 6

Téng s6 19

Bang 3.15. Cac dic diém ciia mit cit ngang trén I\VUS ¢ nhém

tén thwong than chung PMV tréi

Vi tri Vi tri tbn Vi tri tn Vi tri
. tham_ thuong tai th:“mg tai tham
Thong so Chlel: dau than pl DMLTTr c;hleu p2
gan chung (n=18) dau xa
(n=16) (n=22) (n=18)
Dién tich mach 23,03 18,90 + <0,05 1143 + 1439 + <0,05
gi6i han béi 16p +7,57 7,32 3,65 6,64
40 ngoai - EEM
(mm)
Dién tich 10ng 16,63 + 7,82 £3,42 | <0,05 3,84+£1,29 9,99 + <0,05
mach nhé nhit — 6,12 4,25
MLA (mm?)
DK 1ong mach 4,87+095 | 3,51+083 | <0,05 | 253+046 | 3,75+ | <0,05
I6n nhat (mm) 0,77
PK 10ng mach 417£097 | 2,72£0,70 | <0,05 | 1,94+041 | 3,23+ | <0,05
nhé nhat (mm) 0,71
Géanh nang MXV 28,39 58,43 <0,05 64,32 28,90 £ <0,05
(%) 8,75 9,49 11,42 9,70

Bang 3.17. Pic diém hinh thai mang xo vira

Nhém chung Nhoém hep Nhém ton thwong
bic diém (n=117) vira (n=95) than chung (n=22)
n % n % n %
MXV mém 37 31,6 28 29,5 9 40,9
MXV xo 60 51,3 52 54,7 8 36,4
MXV hon hop 18 15,4 14 14,7 4 18,2
Huyeét khoi 2 1,7 1 1,1 1 4,5

i Dic biét, chung t6i da phat hién duoc 5 ton thuong c6 MXV khong
on dinh voi dién tich 16i Lipid trung binh 1a;: 2,62 + 1,81 mm? (1,1>4,8)
va chiéu day vo xo trung binh 1a: 0,22 + 0,02 mm (0,2 =0,25).

C6 59 tén thuong (50 4 %) canxi hoa va trong d6 56 ton thuong
1a canxi hoé trén bé mat va 3 tén thuong 13 canxi hoé & sau.
3.2.4. Lién quan giira biéu hi¢n 14m sang va siéu am trong 1ong mach

D¢ tim hiéu méi 1ién quan gitia chan doan lam sang va mot s6
thdng so trén IVUS, ching t6i chia cac doi tugng nghién ctru thanh
nhom dau nguc on dinh va nhdm hoi chimg dong mach vanh cap
(gém dau nguc khong 6n dinh va nhoi mau co tim).

Bang 3.18. Méi lién quan giira hdi chirng vanh cip va mot sb
thong so trén IVUS

Mot s6 thong sb trén OR (95% CI) p
IVUS
MXV mém 5,1 (2,05 - 12,6) <0,05
MXV xo 0,31(0,14 - 0,68) <0,05
MXV hén hop 0,83 (0,27 — 2,55) >0,05
Chi s6 tAi cdu truc 1,54 (0,45 -5,3) >0,05

Dé tim hiéu mdi lién quan giita mirc d6 dau nguc theo CCS véi
mot sé thong sb trén IVUS & nhimg bénh nhan dau nguc 6n dinh,
chiing t6i chia cac ddi twong nghién ciru thanh nhém cé CCS 3 hoic
4 (nhém dau ngyc nhidu) va nhom c6 CCS 1 hoic 2 (nhém dau nguc
nhe - vira).

Bang 3.19. Lién quan giira mirc dd dau ngwe theo CCS véi mot sb
thong sé trén IVUS

| MotsbthéngsétrénIVUS |  OR(95%CI) | P




MXV mém 2,01 (0,83-5,2) >0,05
MXV xo 0,72(0,33-1,61) >0,05
MXV hdn hop 1,0 (0,31 - 3,26) >0,05
Chi s6 tai cAu tric 0,97 (0,29-3,2) >0,05
MLA tai vi tri tn thwong < 4 mm? 4,12 (1,69-10,2) <0,05
Chiéu dai tén thwong > 20mm 2,01 (0,92 -4,42) >0,05

3.2.5. So sanh giira siéu &m trong long mach va chup déng mach
vanh trong danh gia ton thwong dong mach vanh
Bang 3.20. So sanh s6 tén thwong Canxi hoa trén IVUS va trén
chup dong mach vanh

Canxi hoa trén chup BPMV . N 2 .

Canxi hoa trén IVUS » Co Khong | Tong so
Co 20 39 59
Khong 0 58 58
Téng s6 20 97 117

Sy khac biét ndy c6 y nghia théng ké (p = 0,0001, st dung
Pearson Chi- square test).

Bang 3.21. So sanh mt s6 théng sé trén 1VUS va trén chup PMV

Théng s6 IVUS Chup DMV p
(n=117) (n=117)
Chiéu dai ton thuong (mm) 29,47 + 15,17 23,05+ 12,09 <0,05
Duong kinh 10ng mach nho 2,03+0,40 1,90 + 0,47 <0,05
nhat (mm)
Duong kinh 10ng mach tham 4,25+ 0,63 3,60 + 0,68 <0,0001
chiéu 16n nhét (mm)

3.3. KET QUA UNG DUNG SIEU AM TRONG LONG MACH
TRONG PIEU TRI CAN THIEP BENH PONG MACH VANH

3.3.1. Két qua ung dung siéu &m trong 1ong mach trong chi dinh
can thiép dong mach vanh

* P6i voi nhém hep PMV mire d vira (hep tir 40% dén 70% trén
chup DMV), IVUS gitip xac dinh cac ton thuong can can thiép va Ccac
tén thuong khong can can thiép. Trong 95 tén thuong hep vira trén
chup DMV, IVUS d4 phat hién ra 70 tén thuong (73,7%) can can
thiép do c¢6 dién tich 10ng mach nho nhit (MLA) < 4 mm’ (66 ton
thuong), 4 ton thuong c6 MLA > 4 mm? nhung c6 mang xo vira
khong 6n dinh va 25 tén thuong (26,3 %) khong cin can thiép do
dién tich 1ong mach nho nhat (MLA) > 4 mm?,

* P6i véi nhém tén thwong than chung dfng mach vanh trai,
IVUS gitp xac dinh chién lugec diéu trj thich hop

Bang 3.22. C4c chi dinh can thiép dong mach vanh & nhém tén
thwong thin chung déng mach vanh trai

CA&c chi dinh Sobénh | Tylé
nhan %
Khdng can thiép 1 45
Hat huyét khéi khong dat Stent 1 45
bit Stent thuong khu tr(1 ¢ than chung 2 91
Dit 1 Stent boc thude tir LM dén LAD 16 72,7
Dit 2 Stent boc thudc tir LM dén LAD va LCx 2 9,1
Tong sb 22 100

3.3.2. Siéu am trong Id6ng mach véi viéc lua chon Kkich ¢& dung cu
can thiép

Ca 2 nhém hep DMV muc do vira va tén thuong than chung
c6 90 tén thuong dugc dat Stent. Trong d6 c6 5 ton thuong (5,6%)
dugc dit Stent thuong va 85 ton thuong (94,4%) duge dit Stent
phu thude.

Bang 3.23. So sanh giira chiéu dai ton thwong va chiéu dai Stent

Céac nhom Chiéu dai ton | Chiéu dai Stent p
thuong (mm) (mm)
Nhom chung 29,47 £ 15,17 34,45 + 17,40 <0,05
Nhém hep vira 27,82 £ 13,65 33,21+ 16,40 <0,05
Nhém tén thwong | 31,27 + 20,64 38,89 + 20,47 <0,05
than chung

Béng 3.24. So sanh duong kinh Stent véi duong kinh 10ng mach

tham chiéu
Giatri

Pudng kinh Xtb £ sd P
DK Stent (mm) 3,26 +0,37
DK 10ng mach 16n nhat tai vi tri tham 420+0,69 < 0,001
chiéu gan (mm)
DK 10ng mach nho nhat tai vi tri tham 3,59 +0,68 < 0,05
chiéu gan(mm)
DK 10ng mach 16n nhat tai vi tri tham 3,57+0,61 <0,05




chiéu xa (mm)

DK’lc‘)ng mach nho nhat tai vi tri tham 3,08 +0,52 <0,05
chiéu xa (mm)
PK 10ng mach trung binh tai vi tri tham 3,33+0,55 >0,05

chiéu xa (mm)

cua nghién ciru MUSIC.
Déi véi cac Wtc*))n thuong khong phai than chung DMV trai, chung
toi danh gid 70 ton thuong sau dét Stent.

Nhu viy duong kinh Stent twong tng véi dudng kinh 10ng mach

tham chiéu trung binh dau xa.

3.3.3. Két qua can thi¢p dong mach vanh dwgc danh gia bing

siéu &m trong long mach

Sau dit Stent, dién tich va dudng kinh 10ng mach bang dién tich

va duong kinh trong Stent.

Béng 3.26. Dién tich va dwong kinh 10ng mach trwéc va sau can
thiép ciia nhém hep vira

Thong so6 Trudc can thiép Sau can p
(n=70) thiép (n=70)

Dién tich 10ng mach nhé nhat - 3,51+1,16 7,95+ 2,49 <0,05

MLA (mm?)

DK 16ng mach 16n nhat (mm) 2,31+0,36 3,44+057 | <0,05

DK 16ng mach nhé nhét (mm) 1,91 0,31 2,84+041 | <0,05

Béng 3.27. Dién tich va dwong kinh 10ng mach trwéc va sau can
thiép tai than chung PMYV trai

Thong so6 Trudc can Sau can p
thiép (n=20) | thiép (n=20)

Dién tich 10ng mach nhé nhat — 7,63+ 3,53 12,18 + 3,69 <0,05

MLA (mm?)

DK 10ng mach 16n nhat (mm) 3,45+ 0,85 437+0,71 | <0,05

DK 10ng mach nh6 nhat (mm) 2,67%0,71 3,37+050 | <0,05

Béng 3.28. Dién tich va dwong kinh 10ng mach truwéc va sau can
thiép tai 1o ddng mach lién that truée ciia nhém hep than chung

PMV trai
Théng s6 Trudc can | Sau can thiép p
thiép (n=18) (n=18)
Dién tich 10ng mach nho nhat - | 3,84 + 1,29 8,20 £ 2,08 <0,05
MLA (mm?)
DK 16ng mach 16n nhat (mm) 253+0,46 | 352+0,47 | <0,05
DK 16ng mach nho nhat (mm) | 1,94+0,41 | 291+0,37 | <0,05

Nhu vay, sau dit Stent, dién tich 10ng mach da réng ra mot cach
cO y nghia so véi truge dat Stent.
Chiing t6i danh gia két qua dat Stent DMV theo cac tiéu chuin

Bang 3.29. Két qua dit Stent PMV theo tiéu chuin MUSIC ciia
cac ton thwong khong phai thin chung PMV trai

Tiéu chuan MUSIC S0 ton thuong Ty 1€ (%)
Stent ap sat hoan toan vao thanh mach 70 100
Stent ng tot 32 45,7
Stent n¢ déu 68 97,1

Bang 3.30. Di¢n tich trong Stent nho nhat ciia cic ton thwong
khong phai thin chung PMV trai

Dién tich trong Stent nho nhat (mm?) | S& tén thuong | Ty 18 (%)
<5 3 43
5-6 7 10,0
6-9 42 60,0
>9 18 25,7

Nhu vay ¢6 85,7% ton thuong co dién tich trong Stent nho nhét

> 6mm>.

Déi véi cac ton thwong tai vi tri than chung DMV trai, chung toi
danh gia 20 ton thuong sau dat Stent. Duya theo tiéu chuan MUSIC,
ching tbi danh gia 2 tiéu chi 1a Stent dp sat hoan toan vao thanh

mach va Stent ng déu.

Bing 3.31. Két qui dit Stent DMV theo tiéu chuin MUSIC ciia
cac ton thwong tai thin chung PMYV trai

Tiéu chuan MUSIC S6 ton thuong Ty 1€ (%)
Stent 4p séat hoan toan vao thanh mach 20 100
Stent ng déu 17 85

Bang 3.32 . Dién tich trong Stent nhé nhit tai vi tri than chung

PMV trai
Dién tich trong Stent nho nhit (mm?) S6 ton thuong | Ty 1€ (%)
<75 1 5,0
75-9 4 20,0
>9 15 75,0

Néu theo phan loai cua Kang thi tai vi tri thin chung ching t6i

¢6 19 bénh nhén c6 dién tich trong Stent nho nhat (MSA) > 7,2 mm’
(95%), chi co 1 bénh nhan co dién tich trong Stent nho nhit < 7,2
mmZ. Tai vi tri 16 PMLTTr c6 14 bénh nhan (77,8%) c6 MSA >6,3
mm? va ¢6 4 bénh nhéan (22,2%) c¢6 MSA < 6,3 mm®.



3.3.4. Bién chig ciia thi thuat
Bang 3.33. C4c bién chirng trong qua trinh thye hién IVUS va
can thiép PMV

Céc bién chirng n %
Co that mach 3 2,6
Tach thanh DMV 1 0,9
Gay chd nbi giita Catheter va dau do IVUS ngoai co thé 2 1,7
Gay chd nbi giita Catheter va dau do IVUS trong PMV 2 1,7

3.3.5. Két qua vé 1am sang

Tét ca 112 bénh nhan déu dugc theo ddi cac bién cb tim mach
trong thoi gian ndm vién. Trong thoi gian ndm vién khong c6 bénh
nhan nao tir vong, NMCT hay tai can thi¢p dong mach thu pham. Cac
bénh nhan dau nguc 6n dinh déu dwoc danh gia lai mac do dau nguc
theo CCS va muc d6 suy tim theo NYHA 24 gid sau khi 1am thu
thuat. Cac bénh nhan NMCT hoic dau nguc khong 6n dinh déu hét
dau nguc khi nghi.

Bang 3.34. Triéu chu’ng ciia bénh nhan dau ngue 6n dinh tai thoi
diém trudc va sau thi thuat 24 gior

Mtrc d§ dau ngyuc theo CCS Mtrc df suy tim theo NYHA

Trude Sau p Trude Sau p
2,40+0,53 | 1,10+0,36 | <0,05 | 1,81+0,39 | 1,02+0,13 | <0,05
Sau khi cac bénh nhan ra vién, ching tdi van tiép tuc theo doi
duoc cac bién c¢b tim mach chinh & 103 bénh nhin (chiém 92%) trong
téng s6 112 bénh nhan cua nghién ctru. Trong nhém bénh nhan dugc
theo ddi c6 1 bénh nhin tir vong trong vong 30 ngay sau khi can
thiép. Do 1a bénh nhan dugc chin doan 14 NMCT cip khong co ST
chénh Ién véi men TroponinT tang. Khi 1am siéu &m trong 10ng mach
thdy mang xo vira v& do d6 bénh nhan da duoc dat Stent mac di mirc
d6 hep 10ng mach khong nhiéu. Con lai 102 bénh nhan duogc theo dbi
v6i thoi gian theo ddi trung binh 12 22,5 + 11,1 thang (tir 6 thang dén

46 thang).

Bang 3.35. C4c bién c6 tim mach chinh trong thoi gian theo ddi

Tt vong NMCT Suy tim Tai can thiép
tai phat tai phat mach dich

n % n % n % N %

1 0,97 0 0 2 1,94 2 1,94

CHUONG 4. BAN LUAN

4.1. PAC PIEM CHUNG CUA POI TUQNG NGHIEN CUU

Nghién ctru ciia ching tdi gdm 112 bénh nhin véi tudi trung
binh kha cao 1a: 62,8 + 8,7 (nam) va nam chiém 67%. Su phan bd vé
tudi va gidi ciia nghién ciru nay ciing twong ty nhu cac nghién ctru vé
IVUS trén thé goi.

Ngoai tudi cao, cac yéu td nguy co chu yéu & cac bénh nhin
trong nghién ciru cta ching t6i 1a THA (66,7%), sau do 1a réi loan
chuyén hoa Lipid (65,2%), hut thudc 14 (38,4%), dai thio dwong
(19,6%). Mot so nghién ciru trong va ngoai nude ciing cho thiy cac
yéu té nguy co hay gip 1a THA, rdi loan chuyén hoa Lipid, hiit thudc
14 va dai thao duong.

4.2. PAC PIEM TON THUONG PONG MACH VANH TREN SIEU
AM TRONG LONG MACH

4.2.1. Cac dic diém tén thwong dong mach vanh trén siéu am
trong long mach & nhém hep déng mach vanh mirc dg vira

Nhom hep vira gdm 90 bénh nhan véi 95 tén thuong duoc khao
sét béng IVUS. Ty 1¢ t6n thwong déng mach lién that trude chiém ty 18
cao nhat (65,3%), tlep dén 1a DMV phai (26,3%). Theo phén doan DMV
thi chtng t6i chu yeu khao sat doan gan va doan gilta cia DPMLTTr va
DMV phai nghia 12 2/3 phia doan gin cua cac dong mach nay.

*Cac dic diém ciia 10ng mach va mire d hep 10ng mach trén IVUS

- Vé dign tich 1ong mach nhé nhit (MLA-Minimum Lumen
Area): Day la thong sO quan trong nhét, co gid tri trong thuc hanh
lam sang, thuong dugc cac thay thude st dung dé quyét dinh phuong
phép diéu tri can thiép hay bao ton trong mot sO truong hop cén nhéc.
Trong nghién ciru ctia chiing t6i, cac ton thuong hep & than chung DMV
trai c6 dién tich 16ng mach nho nhit < 6 mm?* hodc hep & dong mach
lién that truée, dong mach mil, déng mach vanh phai co dién tich 1ong
mach nhoé nhit < 4mm?’ dugc dua vao nhom can thiép.

S& di Iyra chon con s6 ndy Vi ¢6 nhiéu nghién ciru trén thé gigi da
Chu‘ng minh ring, cic tén thuong co dién tich 10ng mach nhé nhat <
4mm* (hoic <6mm’® néu hep & than chung DMV tréi) co thé gy
thiéu méau co tim, va c¢6 cac blen ¢b tim mach ning. Ngodi ra, nhiéu
nghién ctru da chimg minh c6 méi trong quan chit ché giita dién tich
long mach nho nhét < 4mm?” va hién tuong thiéu mau co tim danh gia
trén dy trir vanh (CFR), phan sé du trit vanh (FFR).

Nhu vay, trong nghién ciru ching t6i, c6 73,7% cac truong hop
tén thuong hep vira trén chup mach dugc xac dinh hep thyuc sy trén



IVUS. Con lai 26,3% ‘tén thuong hep khéng c6 y nghia trén IVUS
nén duoc dicu tri bao ton.
* Dign tich ming xo vita xdm chiém 1ong mach:
~ Tai vi tri mach tham chiéu, tirc 1a doan mach dugc goi 1a tuong
doi “binh thuong” trén phim chup mach, thi trén IVUS van phat hién
ra mang xo vira, va mang xo vita chiém trung binh 27,02 + 9,68 (%)
dién tich ctia mach cat ngang.
* Hi¢n twong tai ciu triac thanh mach trén 1VUS
. Trong nghién ctru cta ching t6i, phén l6n ton thuong c6 dang tai
cau triic &m tinh (chiém 84%), chi c6 16 % ton thuong c6 hién tugng tai
cau trac duong tinh. Chinh vi ty 1€ tai cau trac duong tinh thap nén

chiing t6i chua thay dugc méi lién quan c6 y nghia théng ké giita tai cdu
tric duong tinh va héi chimg vanh cap (OR = 1,54; 95%CT: 0,45 - 5,3).

4.2.2. Céc dic diém ton thwong dong mach vanh trén siéu am trong
Iong mach ¢ nhom t6n thwong thian chung déng mach vanh tréi

C6 22 bénh nhén ton thuong than chung dugc chup DMV va lam
IVUS. Trong do ton thuong tai vi tri chia nhanh chiém ty 1€ cao nhit
(86,4%). Trong khi d6 ton thuong tai vi tri ndy thuc su 1a mot thach
thirc d6i v6i cac nha tim mach can thiép boi cac ky thuat phirc tap
hon, d0i hoi nhiéu thoi gian can thiép hon va ty 1¢ tai hep cao hon.

V& phan loai ton thuong chd chia doi theo Medina, chung toi thiy
t6n thuong typ 1:1:1 chiém 21,1% va ton thuong typ 1:1:0 chiém 73,7%.
Trong 4 bénh nhan tén thwong typ 1:1:1 theo phan loai Medina, khi 1am
IVUS chiing t6i thay chi c6 2 bénh nhan hep dang ké tai 16 DM mil trén
IVUS (MLA tai 16 DM mii < 5 mm®), cdn 2 bénh nhén khéng co hep
dang ké tai 16 DM mii. S¢ di chiing t6i chon gidi han 1a 5 mm? [am ranh
gioi dé phan loai c6 va khong hep co y nghia cua 16 DM mii vi theo mot
SO nghién ciru néu 16 PM mii < 5 mn?’ lién guan véi nguy co tai hep cao
néu khong duoc can thiép. Trong 22 bénh nhan ctia chung i ¢ t6i 18
bénh nhan ton thuong DPMLTTr.
4.2.3. Hinh th&i mang xo vira trén siéu &m trong Idng mach

Mang Xo vita mém chiém 31,6% trong nghién ciru cua ching toi.
Mang xo vita mém chiém wu thé & cac bénh nhan c¢6 hoi ching vanh
cap va la mot yéu té co gia tri tién lwong manh nhéat véi hién tuong
téi hep trong Stent. Nguyén nhan c6 thé 1a do MXV mém bi ép dé
hon khi dat Stent, tuy nhién lai giy ra nhiéu sy ting sinh ndi mac
trong long Stent, dan dén hau qua trén.

Dic biét, IVUS con phat hién ra 5 ton thuong (4,3 %) c6 MXV
khong 6n dinh, c6 nguy co v& can phai can thiép. Day 1a loi thé cua

IVUS. Trong khi dé, cac bat thuong vé hinh thai nay khdng phat hién
dugc trén chup mach can quang.
4.2.4. Lién quan giira biéu hi¢n 14m sang va siéu am trong 1ong mach

Trong nghién ciru ciia ching t6i, c6 moi lién hé giita hinh théi
mang xo vita trén IVUS va hoi ching vanh cép. Theo bang 3.18, hinh
théi mang xo vita mém trén IVUS 14 yéu t6 1am ting nguy co bi hoi
chimg déng mach vanh cép c6 y nghia thong k& (OR = 5,1, 95%Cl:
2,05-12,61). Két qua nay tuong ty nhu két qua nghién ciu cia
Blrgelen va cong su ciing cho thay su chiém uu thé cia cac mang xo
vira mém & cac bénh nhén hoi chimg BPMV cap. Diéu nay duoc giai
thich 12 do méang xo vita mém co nguy co niit v& cao hon cac mang xo
vira khong phai loai mém.

Ve mbi lién quan gitra mirc do dau ngyc theo CCS cua nhom dau
nguc 6n dinh v6i mot sb thong sd tren IVUS, chiing toi thiy dién tich
long mach nhé nhat (MLA) < 4 mm’ lam ting nguy co bi dau nguc
nhiéu voi CCS 1a 3 hoidc 4 ¢6 y nghia thong ké (OR = 4,12; 95% ClI:
1,69 -10,2). Pidu d6 mét lan nita khing dinh dién tich 1ong mach nho
nhit trén IVUS 1a mot thong sb quan trong, ¢ ¥ nghia trong 1am sang.

4.2.5. So sanh siéu am trong long mach va chup dong mach vanh
trong danh gia cac ton thwong déng mach vanh

* Sjéu &m trong Iong mach phat hi¢n nhiéu tén thuong canxi hoa
hon so voi chup dong mach vanh

IVUS phét hién nhiéu ton thuong canxi hod hon so véi chup
mach (59 so v&i 20, p = 0,0001). Canxi hod c6 thé 1am cho thanh
mach gidn no khong déu, dic biét phan diu gin cia tén thuong trd
nén cing va khong dan hdi. Tén thuong bi voi hoa nhiéu ciing giy
khé khin cho can thiép dong mach vanh bang bong hay dat Stent. Do
d6, phat hién tén thwong dong mach vanh bi voi hod va muc do voi
hoé bang siéu &m trong 1dng mach 1a rit quan trong vi dwa vao do6
giup lya chon phuong phép can thi¢p, dung cu va kich ¢& dung cu
phil hop nhit v6i ton thuong.

* Sjdu am trong 1ong mach danh gia chiu dai caa tén
thwong dai hon so véi QCA

Su khac biét 1a do han ché cua chup DMV trong viéc xac dinh
chiéu dai tén thuong. IVUS quan sét duge 1ng mach va thanh mach
do vay viéc xac dinh vi tri dau gan va dau xa cia ton thuong trén
IVUS chinh xéac hon Viéc do duoc chidu dai tén thuong trong thu
thuat dat Stent la rat quan trong. Béi vi, chiéu dai tén thuong nhin
chung s& quyét dinh chiéu dai dung cu can thiép (Stent hodc bong...).



* So sanh cac dwong kinh 10ng mach do trén IVUS va do
trén QCA

Duong kinh 10ng mach nho nhét 1a mét trong cac thong sb tham
khao danh gia nhu cAu cin tai tuéi mau dong mach vanh.

Pudng kinh 10ng mach nhé nhit do trén IVUS 16n hon do trén
QCA: 2,03 £ 0,40 (mm) S0 véi 1,90 = 0,47 (rnm) p <0,05. Két qua
nay cling tuong ty mot s6 nghién cau trén thé giobi.

Trong nghién ctu ctia chiing tdi, khi so sanh duong kinh 1ong
mach tham chiéu 16n nhét trén IVUS va trén QCA thi duong kinh
nay trén IVUS Ién hon dang ké: 4,25 + 0,63 (mm) so véi 3,60 +
0,68 (mm), p <0,0001. Theo Mintz, khi so sanh duong kinh 10ng
mach tham chiéu 16n nhét trén IVUS véi trén QCA thi dudng kinh
trén IVUS 16n hon trung binh 12 0,73 £ 0,65 (mm).

Mot trong nhitng (mg dung cta siéu am trong long mach la do
chinh xac cac duong kinh 10ng mach tai cac vi tri tham chiéu tir d6 giup
lya chon kich thudc dung cu can thiép (nhu bong, Stent) thich hop.

4.3. UNG DUNG SIEU AM TRONG LONG MACH TRONG PIEU
TRI CAN THIEP BENH PONG MACH VANH

4.3.1. Ung dung siéu am trong long mach trong chi dinh can
thiép dong mach vanh

a. IVUS phat hién ra cac ton thwong hep vira cin phdi can
thiép

Theo két qua nghién ciru, khi khao sat cac ton thwong hep vira
trén chup DMV bing IVUS thi ty 1¢ tén thuong can phai can thiép 1a
73,7 % (70/95). Trong s6 ndy, ¢6 66 ton thwong co dién tich hep 1ong
mach dat tiéu chuan can thi¢p trén IVUS (MLA< 4mm ). Ngoai ra,
IVUS con phat hién ra 4 ton thuong c6 MXV khong 6n dinh, c6 nguy
o v& cn phai can thiép.

b. Déi véi nhém ton thwong thin chung PMV trdi

Trong 22 bénh nhan ¢6 ton thuong than chung trén chup PMV,
IVUS gilp khing dinh ¢6 1 bénh nhan khong can can thiép do ¢
dién tich 10ng mach tdi thiéu tai thin chung (MLA) > 6 mm® va
khong kém hep dang ké & vi tri khac (trong khi chup PMV cho thiy
hep 50% than chung khong thé giap quyét dinh c¢6 can thiép hay
khdng). 1 bénh nhéan co6 huyet khéi ¢ than chung trén mot nén mach
X0 vita nhe nén chi hut huyét khbi ma khong dit Stent.

Trong 20 bénh nhan con lai thi ¢ 2 bénh nhan tén thuong chi khu
trl & than chung c6 MLA < 6mm’ va duoc dat Stent thuong do ton

thuong ngén, mach to (khong c¢6 Stent phu thudc c6 kich ¢& thich hop).

Con 18 bénh nhan ton thuong tai vi tri chia nhanh déu duogc dit
Stent phii thudc. Trong s6 18 bénh nhan ¢6 6 bénh nhan c6 MLA tai
than chung < 6 mm?, 12 bénh nhan c6 MLA tai thin chung > 6 mm’
nhung vAn hep trén 50% dién tich 10ng mach va c6 hep dang ké tai 15
viao PMLTTr (MLA tai PMLTTr < 4 mm®) nén phai can thiép ca
than chung va PMLTTr.

Trong d6 ¢6 14 bénh nhén ton thuong typ 1:1:0 dugc dat Stent tir
than chung xuéng DM lién that truéc. Trong 4 bénh nhan ton thuong
typ 1:1:1 trén chup DMV (hep trén 50% ca than chung, 16 vao PM
lién théat truge va 16 vao DM mii) theo phan loai Medina, IVUS cho
théy & muc d6 hep tai 16 va doan gén cua DM mii. Chinh nhé IVUS
da tranh duogc viée dat 2 Stent cho 2 bénh nhan. Chi ¢6 2 bénh nhan
duogc dat 2 Stent tur than chung vao PMLTTr va dong mach mil.

4.3.2. Siéu &m trong long mach véi viéc lyra chon kich ¢6' dung cu
can thiép

Ca 2 nhom hep DMV mirc d6 vira va tén thuong than chung co
90 tén thuong duoc dat Stent. Trong d6 ¢ 5 ton thuong (5,6%) dugc
dit Stent thuong va 85 ton thuong (94,4%) dugc dat Stent phi thude.
Mot diéu rat quan trong dé tranh huyét khdi sau dat Stent 1a Stent
phai phu hét ton thuong. Duéi sy huéng dan cua IVUS, chiéu dai
Stent Ién hon chiéu dai ton thwong. Nhu vy chung t6i d4 ¢ ging
phu hét ton thuong.

Trong nghién ctru nay, duong kinh Stent bang dudng kinh 1ong
mach tham chiéu trung binh dau xa. Trong nhém bénh nhéan cta ching
t6i, da sb dugc dit Stent phu thube. Khai niém “cang to cang tét” ra doi
truée ky nguyén cia Stent phu thude. Khi do ngudi ta cho rang dién tich
long mach sau dat Stent cang I6n thi bién chimg s& cang it. Tuy nhién c6
it dir liéu ing ho cho khai niém ndy trong ky nguyén cta Stent phi
thudc. Hon nira, duodng kinh Stent qua to va ap luc bom bong qua cao o
thé gay nén nhiing bién chung nhu v& DMV, v& bong, ton thuong do
Stent né qua mirc va tach ¢ ria thanh bMV.

V6i viée chon dudng kinh Stent bang duong kinh tham chiéu
trung binh dau xa, thu thuat can thiép DMV trong nghién ctru cta
ching tdi kha an toan (chi c6 1 bénh nhan bi tich thanh PMV) va
ciing dat két qua tot.

4.3.3. Panh gia két qua can thi¢p déng mach vanh bing siéu am
trong long mach
Trong nghién ciru cua chiing t6i, so véi trude can thiép thi dién



tich va cac dudng kinh 10ng mach d4 dugc cai thién dang ké.

Trong nghién ciru nay, ching toi danh gia két qua dat Stent theo
céc tiéu chi ciia nghién ciru MUSIC.

Trong nghién ciru ctia chiing t61, theo cac tiéu chi ctia nghién ciau
MUSIC thi 100% s6 ton thuong ¢6 Stent 4p sat vao thanh mach va
Stent no déu dat ty 1€ cao (97,1% voi cac t6n thuong khong phai ¢
than chung DMV trai va 85% véi ton thuong tai than chung DMV
tréi). Tuy nhién véi tiéu chi dién tich Stent nho nhit > 90% dién tich
tham chiéu trung binh hay 100% dién tich tham chiéu nho nhit thi ty
[é dat dugc cia ching t6i khdng cao (45,7%). Thir nghiém MUSIC
nghlen ctru trén Stent thuong, con trong nghién ctru cta ching toi, da
s6 bénh nhan dwoc dat Stent phu thude. Phan 16n cac nghién ciu vé
IVUS trong huéng dan diéu tri can thiép PMV ty 1€ bénh nhan dat
duoc tiéu chuan nay khong cao.

Dién tich trong Stent nhé nhat (MSA) 1a mot chi sé du bao
manh nhat cho tai hep trong Stent. Nhiéu nghién ciru da ¢ ging
dua ra dau 1a gia tri ngudng cho théng sb ndy. Trong nghién ctru
SIRIUS, theo Sonoda gia tri ngudng 12 5 mm? cho Stent phu thudc
Sirolimus (v&i gia tri du doan la 90%) va 6,5 mm? cho Stent
thuong Néu lay ngudng 12 5 mm?thi nghién ctru cua chung toi chi
c6 3 ton thuong (4,2%) khong dat ngudng ndy va 95,8% sé ton
thwong cua chiing t6i co dién tich trong Stent nhé nhat (MSA) dat
trén ngudng nay.

D4i v6i nhom t6n thwong than chung DMV trai, theo tiéu chuin
MUSIC, 2 tiéu chi la Stent ap sat vao thanh mach chang téi dat 100%
s ton thuong va tidu chi Stent nd déu chiing toi dat dugc ty 1¢ 85%.
C6 dén 75 % tén thwong c6 dién tich Stent toi thiéu >9 mm?®.

Theo téc gia Kang, cac thong sé du bao tai hep sau can thiép
than chung la dién tich Stent tdi thiéu <8,2 mm? & doan diu than
chung, dién tich Stent ti thiéu < 7,2 mm?® tai than chung ngay chd
chia nhanh, <6,3 mm? tai 15 PMLTTr va < 5 mm? tai 16 DM mdl.
Néu theo phéan loai ciia Kang thi tai vi tri thdn chung ching tbi c6
19 bénh nhin c6 dién tich Stent nho nhit (MSA) > 7,2 mm’
(95%), chi c6 1 bénh nhan c¢6 dién tich Stent nho nhat < 7,2 mm?.
Tai vi tri 16 PMLTTr ¢6 14 bénh nhan (77,8%) c6 MSA > 6,3
mm? va c6 4 bénh nhan (22,2%) c6 MSA < 6,3 mm?.

4.3.4. Bién chirng ciia thii thuat

Ty 1& bién ching trong nghién ctru ciia ching toi ciing tuong tu
nhu clia cic tac gia khac trén thé giéi. Bién chimg gap nhiéu nhat 12
co that DMV khi dua 6ng thong vao mach mau. Tinh trang co that

BMV dugc cai thién ngay sau khi bom Nitroglycerin qua 6ng thong
can thiép truc tiép vao PMV.

Tach thanh DMV gip trong 1 trudng hop. Trudng hgp ndy thuc
ra la IVUS phat hién ra tach thanh DMV sau khi nong bong.

Bién ching gay chd nbi giira Catheter va dau do IVUS chi gip ¢
giai doan déu khi chung t61 moi thuc hién thu thuat IVUS . Sau do
d6i ngii bac sy va k¥ thuat vién da thanh thao thu thuat hon, bien
chimg nay khong con gdp nita. 2 bénh nhén bi gdy chd ndi giira
Catheter va dau do IVUS trong DMV déu dugc 1ay ra thanh cong.

Khong gap cac réi’ loan nhip tim anh huéng dén huyét dong, nhip
nhanh that hay rung that.

4.3.4. Theo ddi vé 1am sang sau can thi¢p

Sau can thiép triéu chirng dau ngyuc theo CCS va muc d6 suy tim
theo NYHA & cac bénh nhan déu dugc cai thién rd rét.

Céc bién cb tim mach chinh trong nghién ctru cua ching t6i thip
(ter vong 0,97%, tai can thiép mach dich 1,94%) nén chiing tdi khdng
tim duoc mdi lién quan giira cic bién ¢ tim mach véi cac thong sd
khéc.

Céc nghién ciru trén thé giéi vé IVUS dbi véi viée dat Stent
thuong cho thiy dudi huéng dan cia IVUS cac bién cb tim mach
chinh & nhom IVUS thép hon so v&i nhém can thiép chi dudi sy
huéng dan cta chup mach.

KET LUAN
_Nghién ctru siéu am trong long mach (IVUS) trén 112 bénh nhan
gom 22 bénh nhén ton thuong than chung dong mach vanh trai va 90
bénh nhan véi 95 ton thuong hep muc d0 vura cua cac nhanh dong
mach vanh, chling t6i rdt ra cac két luan sau:

1. Siéu am trong Iong mach (IVUS) cho phép dinh gia chi
tiét cac dic diém ton thwong dong mach vanh:

- Gilp do chinh xac cac thong s6 tai vi tri ton thuong va vi tri
tham chieu.

- Déanh gia chinh xac ban chit ton thuong dong mach vanh:
mang xo vita mém chjém 31,6%, méng xorvfra X0 chiéem 51,3%,
mang xo vita hon hgp chiém 15,4%, huyet khoi chiem 1,7%. Siéu am
trong 10ng mach phat hién dugc nhiéu téon thuong canxi hoa hon so
véi chup DMV (50,4% trén IVUS so v6i 11,7% trén chup DMV).

C6 mbi lién quan giira hinh thai mang xo vita trén IVUS va hoi
ching vanh cap.



- Po chinh xac chiéu dai tén thuong. Chiéu dai tén thuong do
trén IVUS dai hon trén chyp PMV: 29,47 £ 15,17 (mm) so vai 23,05
+ 12,09 (mm); p < 0,05.

- Do chinh xac dién tich 16ng mach.

Tai vi tri tn thuong, dién tich 10ng mach nhé nhat (MLA):

+ bdi v6i nhom hep DMV mirc d6 vira: MLA trung binh: 4,10 +
1,63 mm?, & nhom can thiép MLA trung binh: 3,51 + 1,16 mm?® va &
nhém khong can thiép MLA trung binh: 5,70 + 1,64 mm?.

+ Pbi véi nhém hep than chung DMV trdi: MLA trung binh la:
7,82 + 3,42 mm® & vi tri ton thuong than chung DMV tréi va 3,84 =
1,29 mm? & vi tri 16 dong mach lién that trudc.

- Hién tuong tai cau triic: & nhom hep vura, ty 16; tai géu triac am
tinh 1a 84%, tai cau trac duong tinh la 16%. Chua thay moi lién quan
gitra hién tugng tai cau trac va hoi chung vanh cap.

2. Siéu &m trong long mach (IVUS) gitip chi dinh diéu tri can
thiép bénh dong mach vanh hop ly va giap danh gia chinh xac
két qua sau can thiép:

- V6i nhom hep dong mach vanh muc d6 vira, IVUS gitp xéc
dinh 73,7% cac ton thuong can can thiép va 26,3% cac ton thuong
khdng can can thiép.

V61 nhém ton thuong than chung DMV trai, IVUS gitp xac dinh
4,5% so bénh nhan khong c:.?m can thiép, 9,1% s0 bénh nhan duoc
dat Stent than chung don thuan, 72,7% 0 bénh nhén,duqc dat Stent
tir than chung téi dong mach 1ién that trudc Vé\r9,l% S0 bénh nhén dit
2 Stent tir thdn chung t6i dong mach lién that trugc va dong mach
mtl.

- IVUS gilp lya chon kich c& Stent: chiél} dai Stent Ién hon
chiéu dai ton thuong, duong kinh Stent boc thudc bang duong kinh
16ng mach tham chiéu trung binh dau xa.

- banh gia két qua sau can thiép: dién tich 10ng mach dugc cai
thién dang ké. Di voi nhom hep vira, dlen tich trong long Stent nho
nhat (MSA) trung binh 1a: 7,95 + 2,49 mm?; dbi voi nhom tén thuong
than chung dong mach vanh trdi, MSA trung binh la; 12,18 + 3,69
mm? & vi tri than chung va 8,20 + 2,08 mm® & vi tri 16 dong mach
lién that trude.

Ty 1€ Stent ap sat vao thanh mach 1a 100%.

- Sau can thiép dong mach vanh, mirc do dau nguc theo CCS va
mirc d6 suy tim theo NYHA cuaa nhitng bénh nhan dau nguc 6n dinh

duoc cai thién dang ké (CCS sau can thiép 12 1,10 + 0,36 S0 V&i trude
can thiép 1a 2,40 + 0,53, p<0,05; NYHA sau can thiép 1a 1,02 £ 0,13
S0 Voi trude can thiép 1& 1,81 + 0,39, p<0,05). Nhirng bénh nhan
NMCT hoic dau nguc 6n dinh déu hét dau nguc khi nghi.

V6i thoi gian theo doi trung binh 1a 22,5 + 11,1 (thang), cac bién
¢b tim mach chinh nhu sau: ty 1€ tir vong 1a 0,97%, ty I€ tai can thiép
mach dich 1a 1,94%.

Y KIEN DE XUAT

Siéu am trong long mach (IVUS) nén dugc tién hanh trén céc
ton thuong hep dong mach vanh mirc dd vira, hep than chung dong
mach vanh trai dé danh gia chi tiét ton thuong, bd sung thém thong
tin cho phuong phép chup dong mach vanh qua da, tir d6 s€ lya chon
phuong phap diéu tri toi wu nhét cho ngudi bénh.
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INTRODUCTION

1. Introduction

Coronary artery disease is the leading cause of death in
developed countries. It tends toward increasing very fast in
developing countries. They forcast that coronary artery disease will
increase quickly in this decade because of the accumulation of ages
in population, the obese, diabetes mellitus, metabolism syndrome,
and other cardiac risk factors in younger generation.

In Vietnam, Coronary artery disease is increasing so quickly.

Coronary angiography is considered the “gold standard” for the
diagnosis of coronary artery diseases. But it has some limitations.
Coronary angiography may underestimate coronary artery stenosis
because of coronary artery remodeling in areas of atheroma
especially in intermediate lesions. It is difficult to assess complex
lesions such as left main disease, bifurcation lesions.

Intravascular ultrasound (IVUS) is a tomographic imaging
modality performed during coronary angiography. IVUS is
complementary to selective coronary angiography.

In Vietnam intravascular ultrasound has been used since May
2008 in Vietnam Heart Institute, Bach Mai hospital- Hanoi.

All over the world there are some researches in the role of
IVUS in assessment of lesions of coronary arteries and in guidance
of percutaneous coronary intervention, but in Vietnam there is no
detail research in this topic.

For this reason, we want to carry out the trial: “ The applied
research of intravascular ultrasound (IVUS) in assessing lesions of
coronary arteries and in guidance of percutaneous coronary
intervention”, which focuses into two targets:

(1). Research the lesion characteristics of coronary arteries
by intravascular ultrasound .
(2). The applied research of intravascular ultrasound in

indication and in assessing the result of percutaneous coronary
intervention.

2. Importance of the study

The diagnosis and treatment of coronary artery disease has not
stopped progress. But in fact we met the patients with no significant
lesions on coronary angiography but had symptoms of typical angina
pectoris, some patients with intermediate lesions of uncertain stenotic
severity. The coronary intervention indication depends very much on
the accurate assessment of the extent of coronary artery lesions.
Certain lesion subsets elute accurate angiographic characterization,
despite thorough examination using multiple radiographic
projections. These angiographically ambiguous lesions include: left
main lesions, disease at branching sites, ostial stenosis,...When it
needs the support of other diagnostic methods such as 1VUS to have
appropriate decision. Therefore, this study is necessary and
practically significant.

3. Contributions of the study:
+ The thesis allows accurate assessment of plaque morphology.

+ In intermediate lesion group, IVUS helps to determine if the
lesions need to be treated or not need to be treated.

In left main lesion group, IVUS helps to decide interventional
strategy.

+Intravascular ultrasound (IVUS) imaging helps to select
appropriate stent size and to assess accurate results of percutaneous
coronary intervention.

4. Structure of the thesis: The thesis is in 112 pages, including:
Introduction (2 pages); Overview (34 pages); Methodology (19
pages); Results (27 pages); Discussion (27 pages); Conclusion (2
pages); proposal (1 page).

The thesis consists of 37 tables, 6 charts and 14 figures .

The thesis includes 122 references: 21 in Vietnamese and 101 in
English.



Chapter 1. OVERVIEW

1.1. Principle of IVUS examination

Intravascular ultrasound (IVUS) is an invasive tomographic
imaging modality. During cardiac catheterization, an 1VUS coronary
catheter is advanced over a guide-wire beyond the target lesion.
Subsequently, a pullback of the transducer tip the lesion or segment
of interest is performed. Transducer emits high-frequency sound
waves. Sound waves are reflected back to transducer from tissue
structures of different densities. Processor displays cross-sectional
image based on intensity of returned waves (amount of sound
returned). Two different transducer designs are commonly used:
mechanically rotated devices and electronically switched
multielement array systems. High ultrasound frequencies are used,
typically centered at 12-50 MHz.

1.2. Safety and limitations of IVUS

- The safety of intravascular ultrasound is well documented.
Major complications, including dissection or vessel closure, are
uncommon (fewer than 0.5%), and typically occur in patients
undergoing coronary intervention rather than diagnostic imaging.
Transient coronary spasm, which responds rapidly to intracoronary
nitroglycerin, occurs in 2-3% of examinations.

- Physical limitations of IVUS are the characteristic signal drop-
out behind calcium prohibiting the visualization of the deep vessel
structures. The physical size of ultrasound catheters (currently ~
1mm) constitutes an important limitation in imaging severe stenoses
and small vessels. In such vessels the introduction of the catheter
may cause dilatation of the vessel (Dotter effect), which may limit
exact measurements.

1.3. The role of intravascular ultrasound in assessment of
coronary arterial lesions

- Intravascular ultrasound is an invasive tomographic imaging
modality. IVUS provides a series of tomographic, cross-sectional
images of the vessel.

- IVUS provides information about the morphology of
atherosclerotic plaques: echolucent plaques, echodense plaques,
calcified plaques, mixed plaques, thrombus. The vulnerable plagues
and ruptured plaques can be identified by IVUS.

- Distance and area measurements are subsequently derived from
planimetry.

1.5. Interventional applications of intravascular ultrasound

- Pre- interventional 1IVUS is used to analyze the target lesion
and select the interventional approach most suitable for specific
lesion. Certain lesion subsets elude accurate angiographic
characterization, despite thorough examination using multiple
radiographic projections. These angiographically ambiguous lesions
include: intermediate lesions of uncertain stenotic severity, disease at
branching sites, left main lesions, sites with plaque rupture.

- IVUS imaging has played a pivotal role in optimizing of the
benefit of percutaneous coronary intervention.

Chapter 2. SUBJECTS AND RESEARCH METHODS

2.1. Research design: Cross-sectional descriptive study.
2.2. Subjects:

* Patient selection standards: based on selective coronary
angiographic results:

- Intermediate lesions of uncertain stenotic severity, or
- Left main lesions

* Exclusion standards:

We excluded patients who have:

- No left main lesions when the angiographic diagnosis is clear
with mild or severe stenotic lesions.

- In - stent restenosis .

- Aortocoronary graft lesions.
- Patients who did not agree.
* Sample size: 64 patients.



2.3. Quantitative Coronary Angiography:

The parameters included in the QCA: Minimum lumen diameter
(mm), Reference lumen diameter (mm), Stenotic lumen diameter
(%), Lesion length (mm).

2.4. Intravascular Ultrasound: select lesion site, proximal and
distal reference sites. Quantitative and qualitative analysis is
performed before and after coronary intervention.

2.5. Research data statistical analysis: SPSS 10.0 — 2000 and EPI
INFO 2000.

Chapter 3. RESEARCH RESULTS

3.1. GENERAL CHARACTERISTICS OF THE SUBJECTS

From May 2009 to October 2012, we conducted a study on 112
patients. The mean age is 62.8 + 8.7(year). The men accounted for
67% and the women accounted for 33%.
3.1.1. The Cardiac Risk Factors

Table 3.2. Cardiac Risk Factors

Table 3.3. Clinical characteristics

Di . General arou Intermediate LM lesion
1agnosis group lesion group group
n % n % n %
Stable angina 53 47.3 50 55.6 3 13.6
Unstable angina 38 33.9 27 30.0 11 50.0
Non-ST-elevation 13 11.6 9 10.0 4 18.2
myocardial infarction
ST-elevation 8 7.2 4 44 4 18.2
myocardial infarction

In patients with stable angina, angina severity according to CCS:
2.40 + 0.53 and heart Failure according to NYHA: 1.81 £ 0.39.

3.1.3. Subclinical characteristics
The most commonly change in ECG is T-wave inversion (39.3%).

There were 21 patients with elevated level of Troponin T including 8
patients with ST-elevation myocardial infarction and 13 Non-ST-
elevation myocardial infarction.

3.2. THE RESEARCH RESULTS OF LESION CHARACTERISTICS
OF CORONARY ARTERIES BY INTRAVASCULAR
ULTRASOUND

3.2.1. The research results of lesion characteristics of coronary
arteries by IVUS in intermediate lesion group

Table 3.9. Target vessel evaluated by VUS

NO Parameters n Rate (%)
1 Age (men > 45y, women> 55y) 103 92.0

2 Hypertension 75 66.7

3 Dyslipidemia 73 65.2

4 Cigarette smoking 43 38.4

5 Diabetes 22 19.6

6 Prior coronary heart diseases 21 18.8

7 Obesity (BMI > 25) 7 6.3

96.4% of patients had more than 2 cardiac risk factors.
3.1.2. Clinical characteristics

Intravascular Ultrasound (IVUS) evaluation was performed in
112 patients with 117 lesions.

There were 2 groups:
- Intermediate lesion group: 90 patients with 95 lesions
- Left main lesion group: 22 patients

Target vessel (n=95) n Rate (%)
Left anterior descending artery (LAD) 62 65.3
LAD1 43 45.3
LAD?2 19 20.0
Left circumflex (LCx) 8 8.4
LCx1 4 4.2
LCx2 4 4.2
Right coronary artery (RCA) 25 26.3
RCA1 15 15.8
RCA2 10 10.5

There were 70 interventional lesions and 25 non-interventional
lesions.



Table 3.10. IVUS measurements in intermediate lesion group

General Interventional Non-_
Intervention
IVUS measurements group group P
(n=95) (n=70) al group
(n=25)

Proximal reference site
External elastic 17.23+4.87 16.74 + 4.15 18.78 +6.56 | <0.05
membrance area— EEM
(mm?)
Minimum lumen area — 11.76 + 3.47 1134 +3.11 13.09 +£4.26 | <0.05
MLA (mm?)
Maximum lumen 4.15 +0.62 4.06 +0.55 4.41£0.77 | >0.05
diameter- MaLD (mm)
Minimum lumen 3.53 +0.57 3.47 £0.54 3.70 £0.63 | >0.05
diameter- MLD (mm)
Plaque burden (%) 30.91+11.27 | 31.55+11.68 28.91+9.90 | >0.05
Distal reference site
External elastic 12.44 + 4.48 1151 +3.94 15.12+4.95 | <0.05
membrance area— EEM
(mm?)
Minimum lumen area — 9.44 +3.23 8.84+ 2.88 1116 +3.62 | <0.05
MLA (mm?)
Maximum lumen 3.68 £ 0.67 3.55 +0.60 4.06+0.71 | >0.05
diameter- MaLD (mm)
Minimum lumen 3.16 + 0.54 3.06 +0.49 3.44+059 | >0.05
diameter- MLD (mm)
Plaque burden (%) 23.03+9.12 22.48 +7.67 24.88 £12.42 | >0.05
Lesion site
External elastic 12.13 +3.67 11.98 +3.75 1258 +3.53 | >0.05
membrance area— EEM
(mm?)
Minimum lumen area — 4.10 +1.63 3.51+1.16 5.7+164 <0.05
MLA (mm?)
Maximum lumen 2.49 +0.47 2.31+0.36 2.99 +0.39 <0.05
diameter- MaLD (mm)
Minimum lumen 2.04 +£0.40 1.91+0.31 2.38+£0.43 <0.05
diameter- MLD (mm)
Plaque burden (%) 65.20+ 11.72 69.60+7.84 52.71+11.99 | <00.5

* Coronary arterial remodeling

In 95 lesions, there were 81 lesions which could be calculated
remodeling index. Negative remodeling was more common,
accounted for 84% (68 patients). Positive remodeling was accounted
for 16% (13 patients).

3.2.2. The research results of lesion characteristics of coronary
arteries by IVUS in left main lesion group

3.2.2.1. Angiographic results

In 22 patients with left main lesions, the lesion locations are as
follows:

Table 3.13. Angiographic lesion location

Lesion location N Rate (%)
Ostium 1 4.5
Shaft 1 4.5
Ostium and shaft 1 4.5
Bifurcation 15 68.2
Ostium, shaft and Bifurcation 4 18.2
Total 22 100

There were 19 patients (86.4%) with bifurcation lesion.

According to Medina classification of coronary bifurcation
lesions, the most commonly type was 1:1:0, accounting for highest
rate (73.7%, 14 patients), after that was 1:1:1 type (21.1%, 4
patients). There was only 1 patient (5.3%) with 1:0:0 type.



3.2.2.2. The results of lesion characteristics of coronary arteries
by IVUS in left main lesion group

Table 3.14. The characteristics of coronary bifurcation lesions by 1VUS
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3.2.3. Plague morphology
Table 3.17. Plaque morphology

The lesion characteristics n
MLA at LM lesion sites > 6 mm®, no significant stenotic 1
lesions at the other sites
MLA at LM lesion sites > 6 mm’ but area stenotic 2

severity >50% , MLA at ostial LAD lesion site < 4 mm?
and MLA at ostial LCx lesion site < 5 mm?

MLA at LM lesion sites > 6 mm’ but area stenotic 10
severity >50% , MLA at ostial LAD lesion site < 4 mm?
and MLA at ostial LCx lesion site > 5 mm?

G Intermediate . .
eneral group lesion group Left main lesion
Characteristics (n=117) (n=95) group (n=22)

n % n % N %
Soft plaques 37 | 316 28 29.5 9 40.9
Fibrous plaques 60 | 51.3 52 54.7 8 36.4
Mixed plaques 18 154 14 14.7 4 18.2
Thrombus 2 1.7 1 11 1 4.5

Especially, 5 unstable plaques were identified with which the
average lipid core area was 2.62 + 1.81 mm? (1.1 >4.8) and the
average thickness of the fibrous cap was 0.22 + 0.02 mm
(0.2 >0.25).

There were 59 lesions (50.4%) with calcification. There were 56
superficial calcification and 3 deep calcification.

3.2.4. The relationship between clinical features and
intravascular ultrasound data

To find out The correlations between clinical features and
intravascular ultrasound data, the patients were divided into stable
angina group and acute coronary syndrome group.

Table 3.18. The correlations between acute coronary syndrome
and intravascular ultrasound data

MLA at LM lesion sites < 6 mm’ 6
Total 19
Table 3.15. IVUS measurements in left main lesion group
Proximal LM Ostial Distal
IVUS reference lesion stial reference
. . pl LAD lesion . p2
measurements site site . _ site
o site (N=18)
(n=16) (n=22) (n=18)
External elastic 23.03 18.90 11.43 14.39
membrance area + + <0.05 + + <0.05
— EEM (mm?) 7.57 7.32 3.65 6.64
Minimum 16.63 7.82 3.84 9.99
lumen area - + + <0.05 + + <0.05
MLA (mm?) 6.12 3.42 1.29 4.25
Maximum 4.87 3.51 2.53 3.75
lumen + + + +
diameter- 0.95 083 | %% | o4 0.7 <0.05
MaLD (mm)
Minimum 4.17 2.72 1.94 3.23
lumen + + + +
diameter- 0.97 o0 | %% om 0.71 <0.05
MLD (mm)
Plaque burden 28.39 58.43 64.32 28.90 <0.05
(%) + + <0.05 + + '
8.75 9.49 11.42 9.70

IVUS data OR (95% ClI) p
Soft plaque 5.1 (2.05-12.6) <0,05
Fibrous plaque 0.31 (0.14-0.68) <0,05
Mixed plaque 0.83 (0.27 — 2.55) >0,05
Remodeling index 1.54 (0.45-5.3) >0,05

pl: The difference between proximal reference site and LM lesion site
p2: The difference between distal reference site and Ostial LAD lesion site

To find out the correlations between angina severity according
to CCS and intravascular ultrasound data, the patients were divided
into severe angina group (CCS 3,4) and mild to moderate angina
group (CCS 1,2).
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Table 3.19. The correlations between angina severity according
to CCS and intravascular ultrasound data

IVUS data OR (95% CI) p
Soft plaque 2.01 (0.83-5.2) >0,05
0.72 (0.33 - 1.61) >0,05

Fibrous plaque

Mixed plaque 1.0 (0.31 - 3.26) >0,05
0.97 (0.29-3.2) >0,05
MLA at lesion sites <4 mm? | 4.12 (1.69 — 10.2) <0,05

Lesion length > 20mm 2.01(0.92-4.42) >0,05

Remodeling index

3.2.5. The comparision between IVUS data and angiographic
data

Table 3.20. The number of calcified lesion by IVUS
and by angiography

Calcification by angio | Yes
Calcification by IVUS Yo No | Total
Yes 20 39 59
No 0 58 58
Total 20 97 117

This difference was statistically significant (p = 0.0001, Pearson
Chi- square test).

Table 3.21. The comparison some measurements between 1VUS
and angiography
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3.3. THE RESULTS OF IVUS APPLICATIONS IN PERCUTANEOUS
CORONARY INTERVENTION

3.3.1. The results of IVUS applications in interventional
indications

* Intermediate lesion group: (The angiographic ally diameter
stenotic severity: 40% - 70%), IVUS helped to determine if the
lesions need to be treated. Among 95 intermediate lesions, 1IVUS
identified 70 lesions (73.7%) which need to be interventional
because of minimum lumen area (MLA) < 4 mm’ (66 lesions) and 4
lesions with MLA > 4 mm® but with unstable plagues, 25 lesions
(26.3 %) did not need to be interventional because of MLA > 4 mm?®,

* Left main lesion group: 1VUS helped to decide interventional
strategy

Table 3.22. The coronary interventional indications
in left main lesion group

Indications N Rate (%)
Non- intervention 1 4.5
Thrombus aspiration, non stenting 1 4.5
Bare mental stent in LM location 2 9.1
Single drug eluting stent from LM to LAD 16 72.7
2 drug eluting Stent from LM to LAD and LCx 2 9.1
Total 22 100

3.3.2. IVUS in device sizing

There were 90 lesions to be stent deployed with 5 lesions
(5.6%) treated with bare mental stents and 85 lesions (94.4%)
treated with drug eluting stents.

Table 3.23. The comparison between the lesion length and stent length

Measurements IVUS Angiography P
(n=117) (n=117)
Lesion length (mm) 2947 +15.17 | 23.05+12.09 | <0.05
Minimum lumen 2.03£0.40 1.90 £ 0.47 <0.05
diameter (mm)
Maximum reference 4.25+0.63 3.60 £ 0.68 <0.001

diameter (mm)

Groups Lesion length Stent length P
(mm) (mm)
General group 29.47 £15.17 34.45 +17.40 <0,05
Intermediate lesion group 27.82 £ 13.65 33.21+16.40 | <0,05
Left main lesion group 31.27 +20.64 38.89 +20.47 | <0,05
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Table 3.24. The comparison between the reference lumen diameters

and stent diameter
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Table 3.28. Pre and post-interventional lumen area and
diameters at ostial LAD site in left main lesion group

Value
Diameters X+ sd P
Stent diameter (mm) 3.26 +0.37
Maximum lumen diameter at proximal 4.20 +£0.69 <0.001
reference site (mm)
Minimum lumen diameter at proximal 3.59 +0.68 <0.05
reference site (mm)
Maximum lumen diameter at distal 3.57+0.61 <0.05
reference site (mm)
Minimum lumen diameter at distal 3.08 £0.52 <0.05
reference site (mm)
The average lumen diameter at distal 3.33+0.55 >0.05
reference site (mm)

Stent diameter equals average distal reference diameter.

3.3.3. IVUS in stent results evaluation
After stent placement, lumen area and diameters equal stent area

and diameters.

Table 3.26. Pre and post-interventional lumen area and
diameters in intermediate lesion group

Pre- Post- p
Variable intervention | interventio
(n=70) n (n=70)
Minimum lumen area - MLA (mmz) 351+1,16 | 7,95+2,49 | <0,05
Maximum lumen diameter (mm) 2,31+0,36 | 3,44+0,57 | <0,05
Minimum lumen diameter (mm) 1,91+0,31 | 2,84+0,41 | <0,05

Table 3.27. Pre and post-interventional lumen area and

diameters at left main site

Pre- Post- P
Variable intervention | intervention
(n=20) (n=20)
Minimum lumen area — MLA 7.63+£3.53 | 12.18 +3.69 | <0.05
(mm?)
Maximum lumen diameter (mm) 3.45+0.85 | 437+0.71 | <0.05
Minimum lumen diameter (mm) 2.67+0.71 | 3.37+£0.50 | <0.05

Pre- Post- p
Variable intervention | intervention
(n=18) (n=18)
Minimum lumen area — MLA 3.84+1.29 | 8.20+£2.08 | <0.05
(mm?)
Maximum lumen diameter (mm) 253+0.46 | 3.52+0.47 | <0.05
Minimum lumen diameter (mm) 1.94+041 | 291+0.37 | <0.05

After PCI, MLA was improved significantly.
We evaluated stent results according to MUSIC criteria.
We evaluated 70 non-left main lesions post stenting.

Table 3.29. Stent results of non-left main lesions
according to MUSIC criteria

MUSIC criteria n Rate (%)
Complete apposition 70 100
Complete expansion 32 45.7
Symmetric stent expansion 68 97.1

Table 3.30. Minimum stent area of non-left main lesions

Minimum Stent area (mm?) N Rate (%)
<5 3 4.3
5-6 7 10.0
6-9 42 60.0
>9 18 25.7

Therefore, there were 60 lesions (85.7%) with minimum stent
area > 6mm?2

We evaluated 20 left main lesion post stenting. Only complete
apposition and symmetric stent expansion criteria were evaluated.
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Table 3.31. Stent results of left main lesions according to MUSIC
criteria

MUSIC criteria n Rate (%)
Complete apposition 20 100
Symmetric stent expansion 17 85
Table 3.32 . Minimum stent area of left main lesions
Minimum Stent area (mm?) n Rate (%)
<75 1 5.0
75-9 4 20.0
>9 15 75.0

According to Kang criteria in left main intervention, there were
19 patients with minimum stent area (MSA) > 7.2 mm2 (95%), only
1 patient with MSA < 7.2 mm2. At ostial LAD site, there were 14
patients (77.8%) with MSA >6.3 mm2 and 4 patients (22.2%) with
MSA < 6.3 mm2.

3.3.4. Complications of procedures

Table 3.33. The complications of procedures

Complications n Rate
(%)
Coronary spasm 3 2.6
Coronary dissection 1 0.9
Broken IVUS coronary catheter outside body 2 1.7
Broken IVUS coronary catheter in coronary 2 1.7

3.3.5. Clinical results

All 112 patients were followed up during in- hospital time. There
were no major adverse cardiac events (death, myocardial infarction,
and target lesion revascularization) during in-hospital time. Angina
severity and heart failure severity were evaluated after interventional
24 hours in stable angina patients.
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Table 3.34. The symptoms of stable angina patients before and
after interventional 24 hours

Angina severity (CCS) Heart failure severity (NYHA)

Pre- Post- p Pre- Post- p
intervention | intervention intervention | intervention

240+053 | 1.10+0.36 | <0.05 | 1.81+0.39 | 1.02+0.13 | <0.05

The clinical follow-up was complete for 103 patients (92%). The
average follow-up interval was 22.5 £ 11.1 months (from 6 to 46
months). There was 1 patient died during post-interventional 30 days.
This patient suffered from Non-ST-elevation myocardial infarction
with elevated TroponinT.

Table 3.31. The major adverse cardiac events

Death Myocardial Heart failure Target lesion
infarction revascularization
n % n % n % n %
1 0.97 0 0 2 1.94 2 1.94

Chapter 4. DISCUSSION

4.1. GENERAL CHARACTERISTICS OF THE SUBJECTS

We conducted a study on 112 patients. The mean age is
relatively high (62.8 £ 8.7(year)). The men accounted for 67%. The
age and sex of our study is similar with I'VUS studies in the world.

The cardiac risk factors in our study were as follows:
hypertension (66.7%), dyslipidemia (65.2%), cigarette smoking
(38.4%), diabetes (19.6%). In several studies in Vietnam and in the
world, hypertension, dyslipidemia, cigarette smoking and diabetes
are common cardiac risk factors.
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4.2. THE LESION CHARACTERISTICS OF CORONARY
ARTERIES BY INTRAVASCULAR ULTRASOUND

4.2.1. The lesion characteristics of coronary arteries by IVUS in
intermediate lesion group

In intermediate lesion group, there were 90 patients with 95
lesions evaluated by IVUS. LAD lesions accounted for highest rate
(65.3%), followed by RCA (26.3%). Mainly proximal and middle
LAD and RCA were evaluated that means proximal 2/3 epicardial
vessels evaluated.

- Minimum Lumen Area (MLA): For intermediate lesions,
careful 1IVUS measurement is made of minimum lumen area
compared to the proximal and distal reference lumen areas. The
ischemic MLA threshold is 4mm’® for major epicardial coronary
artery and 6 mm? for the left main coronary artery, based on
physiologic assessment with coronary flow reserve, fractional flow
reserve or stress scintigraphy. The mere presence of plaque in
coronaries by IVUS does not justify coronary revascularization,
because plaque burden can be high in areas of minimal stenosis that
do not warrant treatment. In our study, the lesions with minimum
lumen area less than 4mm? for major epicardial coronary artery and
less than 6 mm?® for the left main coronary artery need to be
interventional.

Therefore, in our study, there were 73.7% of angiographically
intermediate lesions which were determined clinically significant
stenosis by IVUS. There were 26.3% of angiographically
intermediate lesions which were determined clinically insignificant
stenosis by IVUS.

* Plaque cross-sectional area:

At the reference sites which were considered angiographically
relatively “normal”, 1IVUS still detected plaques. Plaque burden was
27.02 £ 9.68 (%).

* Coronary artery remodeling by IVUS

In this study, the majority of lesions were negative remodeling
(encountered in 84% of lesions). Only 16% of lesions were positive
remodeling. Because of low rate of positive remodeling, we did not
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identify the statistically correlation between positive remodeling and
acute coronary syndrome (OR = 1.54; 95%CI: 0.45 - 5.3).

4.2.2. The lesion characteristics of coronary arteries by IVUS in
left main lesion group

In 22 patients with left main lesions, there were 19 patients (86.4%)
with bifurcation lesion. The bifurcation lesion is much more difficult for
interventional cardiologists because it requires more complex
techniques, more time for intervention and there is high rate of stenosis.

According to Medina classification of coronary bifurcation
lesions, the most commonly type was 1:1:0, accounting for highest
rate (73.7%, 14 patients), after that was 1:1:1 type (21.1%, 4
patients). There was only 1 patient (5.3%) with 1:0:0 type. In 4
patients with 1:1:1 type lesion, there were only 2 patients with
significant ostial left circumflex artery stenosis (MLA at ostial LCx less
than 5 mm?), 2 patients with insignificant ostial LCx stenosis. The MLA
threshold is 5 mm? for significant ostial left circumflex artery stenosis
based on some studies which indicated higher restenosis associated with
non-interventional ostial LCx less than 5 mm? In 22 patients with left
main lesion, there were 18 patients with ostial LAD lesion.

4.2.3. Plaque morphology

Soft plaque was encountered 31.6% of the lesions in our study.
Soft plaque plays a particularly prominent role in acute coronary
syndrome. It is a predictor for in-stent restenosis. Perhaps soft plaque
causes more neointimal proliferation leading to in-stent restenosis.

Especially, 5 unstable plaques were identified with which the
average lipid core area was 2.62 + 1.81 mm? (1.1 ©4.8) and the average
thickness of the fibrous cap was 0.22 £ 0.02 mm (0.2 =0.25).

Especially, 5 unstable plaques (4.3%) were identified by
IVUS. The identification of vulnerable plaques would therefore
allow the prevention of the future events. This is the advantage of
IVUS. While this morphologic abnormality can not be identified
by angiography.
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4.2.4. The relationship between clinical features and
intravascular ultrasound data

In our study, there is the relationship between plague morphology
by IVUS and acute coronary syndrome. According to table 3.18, soft
plaque morphology by IVUS as a factor that increases the risk of acute
coronary syndrome statistically significantly (OR = 5.1, 95%CI: 2.05-
12.61). This results is similar to finding of Birgelen et al., also showed
the dominant of soft plaque in patients with acute coronary syndrome.
This is explained that the soft plaque has higher risk of rupture than the
non-soft plaques. This again confirms that MLA is a key parameter,
the clinical significance.

4.2.5. The comparison between IVVUS data and angiographic data

* More calcified lesions were detected by IVUS than by
angiography

More calcified lesions were detected by IVUS than by angiography
(59 versus 20, p = 0.0001). Calcification may cause irregular vascular
dilation, especially the proximal segment of lesion became hard and
inelastic. Calcification is difficult for percutaneous coronary
intervention, balloon angioplasty or stenting. Thus detecting calcified
lesions and calcification level is very important because it helps to
select interventional tools and equipment size that best fit lesions.

* The lesion was longer by IVUS than by QCA

Angiography measures lesion length from shoulder to shoulder
in the least foreshortened projection. However, it is not always
possible to eliminate foreshortening, and a single projection cannot
deal with vessel tortuosity or bend points. IVUS measures lesion
length by tracking the transducer through the coronary artery
regardless of bend points or tortuosity and of course foreshortening
is not an issue. In addition, lesion length determination requires
identification of the end of the lesion — a process that can be difficult
because these ends are rarely disease-free. The exact lesion length
determination is important for stenting because lesion length
generally determines the length of interventional devices (balloon
and stent).
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* The comparison lumen diameters by 1VUS and by QCA

The minimum lumen diameter is a reference parameter in
assessing the need for coronary reperfusion.

The minimum lumen diameter measured by 1VVUS is larger than
by QCA: 2.03 £ 0.40 (mm) versus 1.90 £ 0.47 (mm); p <0.05. This
result is similar to the results of some researches in the world.

In our study, the maximum reference lumen diameter measured
by IVUS is larger than by QCA: 4.25 + 0.63 (mm) versus 3.60 + 0.68
(mm), p <0.0001. According to Mintz, when comparing the
maximum IVUS reference diameter with angiography, the difference
was: +0.73 £ 0.65 (mm).

One application of IVUS is a precise measurement of reference
lumen diameters to choose the appropriate size of interventional
devices (balloon, stent).

4.3. THE IVUS APPLICATIONS IN PERCUTANEOUS CORONARY
INTERVENTION

4.3.1. The IVUS applications in interventional indications

* Intermediate lesion group: IVUS helped to determine if the
lesions need to be treated. Among 95 intermediate lesions, 1IVUS
identified 70 lesions (73.7%) which need to be interventional
because of minimum lumen area (MLA) < 4 mm’ (66 lesions) and 4
lesions with MLA >4 mm® but with unstable plaques?.

* Left main lesion group: 1VUS helped to decide interventional
strategy

In 22 patients with angiographic left main lesions, IVUS help to
confirm 1 patient required no intervention because of MLA > 6 mm®
and without significant stenosis in other sites (while angiographically
50% stenotic left main). 1 patient who had thrombosis in light
atherosclerotic left main coronary artery was just thrombus-aspirated
without stenting.

2 patients with localized left main coronary artery lesion had bare
metal stented because of short, large lesion (there was not drug eluting
stent with appropriate size).
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18 patients with bifurcation lesions had drug eluting stent. 16
patients had single drug eluting stent from left main to left anterior
descending artery. 2 patient had 2 drug eluting tent from LM to LAD
and LCx. Thank to IVUS, it was avoided deploying 2 stents for 2
patients.

4.3.2. IVUS in device sizing

In intermediate lesion and left main groups, there were 90
lesions treated with stents, 5 lesions (5.6%) with bare metal stents
and 85 lesions (94.4%) with drug eluting stents. To avoid stent
thrombosis, stents must cover the lesions. By IVUS-guidance, the
stent length was longer than the lesion length. Therefore, we tried to
cover as much disease as possible.

In our study, stent diameter equaled average lumen diameter at
distal reference point. The majority of our patients were treated with
drug eluting stents. Most importantly, it reinforces that “bigger is better”
when it comes to post-stent areas after PCl with DES. While it may
seem intuitive that strategies to improve post-stent areas would decrease
adverse events, there is little data to support this concept in the DES era.
Furthermore, over aggressive stent sizing and very high pressure post-
dilation can result in adverse events, such as vessel perforations, balloon
rupture, overstretch injury and edge dissections

Using average lumen diameter at distal reference point to select the
stent size, percutaneous coronary intervention in our study was relatively
safe (only 1 patient with edge dissection) and had good result.

4.3.3. IVUS in stent results evaluation

In our study, after percutaneous coronary intervention, minimum
lumen area and lumen diameters were improved significantly.

We evaluated stent results according to MUSIC criteria.

According to MUSIC criteria, the rate of complete apposition
was 100% and the rate of symmetric stent expansion was high
(97.1% with non left main lesions and 85 % with left main lesions).
However, the rate of minimum stent area (MSA) greater than or
equal to 90 % of the average of the reference areas or 100% of the
smallest reference area criterion was not high (45.7%). The MUSIC
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trial carried out on bare metal stent. In the majority of trials on IVUS
— guided percutaneous coronary intervention, proportion of patients
did not achieve this criterion high.

The minimum stent area (MSA), as measured by IVUS, is one of
the strongest predictors for both angiographic and clinical restenosis
after stenting. Many studies tried to indicate what was the threshold
for this parameter. In SIRIUS trial, according to Sonoda, the
threshold was 5 mm? for Sirolimus eluting Stent (predictive value
was 90%) and 6.5 mm? for bare metal stent. If the threshold is 5
mm? , in our study only 3 lesions (4.2%) did not achieve this
threshold and 95.8% of the lesions achieved this threshold.

In left main lesion group, according to MUSIC criteria, the rate
of complete apposition was 100% and the rate of symmetric stent
expansion was 85%. In 75% of lesions, MSA > 9 mm?.

Kang et al. found that the best IVUS predictors of angiographic
restenosis were minimum stent areas of < 8.2 mm? in the proximal
left main, < 7.2 mm?in the polygon of confluence, <6.3 mm? in the
ostial left anterior descending and < 5 mm? in the ostial left
circumflex. According to Kang criteria, in our study, there were
19 patients (95%) with MSA in the polygon of confluence > 7.2
mm? and 14 patients (77.8%) with MSA in the ostial left anterior
descending > 6.3 mm®.

4.3.4. Complications of procedures

The rate of complications in our study is similar to the rate of
complications in other studies. Transient coronary spasm, which
responds rapidly to intracoronary nitroglycerin, occurs in 2.6%.

Coronary dissection occurs in 1 patients. In this case, 1VUS
identified dissection after balloon inflation

Broken IVUS coronary catheter occurred in beginning time.
After that, operators were more experienced in diagnostic and
interventional therapeutic intracoronary catheter manipulation, this
complication did not occur. Two broken IVUS coronary catheter in
coronary were removed successfully.
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4.3.5. Clinical results

After intervention, angina severity and heart failure severity
were improved significantly.

In our study, the major adverse cardiac events were relatively
low (rate of death: 0.97%, rate of target lesion revascularization:
1.94%). We did not find the statistically significant relationship
between the major adverse cardiac events and I\VUS parameters.

Many 1VUS trials in the world showed that IVUS guided PCI
were better angiography guided PCI.

CONCLUSION

1. Intravascular ultrasound (IVUS) imaging allows detail
assessment of coronary arterial lesion characteristics:

- IVUS helps to measure parameters at lesion and reference sites
accurately.

- Accurate assessment of plaque morphology: soft plaque
accounting for 31.6%, fibrous plaque accounting for 51.3%, mixed
plaque accounting for 15.4%, thrombus accounting for 1.7%. More
calcified lesions were detected by IVUS than by angiography (50.4% by
IVUS vs. 11.7% by angiography).

There is the relationship between plaque morphology by IVUS
and acute coronary syndrome.

- Accurate measurement of lesion length. The lesion was longer by
IVUS than by QCA: 29.47 + 15.17 (mm) vs. 23.05 £ 12.09; p < 0.05.

- Accurate measurement of lumen area.

At lesion site, minimum lumen area (MLA):

+ In intermediate lesion group: the average MLA: 4.10 £ 1.63
mm?, in interventional group the average MLA: 3.51 + 1.16 mm?
and in non- interventional group the average MLA: 5.70 + 1.64 mm®

+ In left main lesion group: the average MLA: 7.82 + 3.42 mm?
at left main site and 3.84 + 1.29 mm? at ostial LAD site.

- Coronary arterial remodeling: negative remodeling accounting
for 84% , positive remodeling accounting for 16%.
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2. Intravascular ultrasound (IVUS) imaging helps to indicate
appropriate coronary intervention and assess accurate results of
percutaneous coronary intervention.

- In intermediate lesion group, 1VUS helps to determine if the lesions
need to be treated (73.7%) or not need to be treated (26.3%).

In left main lesion group, IVUS helps to decide interventional
strategy. IVUS help to confirm 4.5% of patients required no
intervention. 9.1% of patients had bare metal stented. 72.7% of patients
had single drug eluting stent from left main to left anterior
descending artery. 9.1 % of patient had 2 drug eluting tent from LM to
LAD and LCx.

- IVUS in device sizing: the stent length was longer than the
lesion length, stent diameter equals average lumen diameter at distal
reference point.

- IVUS in stent results evaluation: minimum lumen area was
improved significantly. In intermediate lesion group: the average
minimum stent area (MSA):7.95 + 2.49 mm? In left main lesion
group, the average MSA: 12.18 + 3.69 mm?at left main site and 8.20
+2.08 mm’® at ostial LAD site.

The rate of complete apposition is 100%.

- After intervention, angina severity and heart failure severity
were improved significantly.

With the 22,5 + 11,1 month average follow-up interval, the
major adverse cardiac events are as follows: rate of death: 0.97%,
rate of target lesion revascularization: 1.94%.

PROPOSAL

Intravascular ultrasound (IVUS) should perform to examine
lesions with intermediate stenosis, left main stenosis to complement
to selective coronary angiography in order to define the need for and
approach to revascularization.



