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GIOI THIEU LUAN AN

1. Dit van dé

Bénh dong mach vanh phd bién trén toan thé gidi va
dang ngay cang thuong gap & nudc ta.

Chup mach vanh (CMV) hién van 14 tiéu chuén vang dé
chan doan bénh mach vanh. Khi triéu chimg 1am sang khong rd
rang, ton thuong trén CMV khong dugce boe 16 o hodc & mure
do trung gian thi viéc chan doén ton thuong hep co y nghia hay
khong can phai s dung nhiing cong cu hd trg hinh dnh va chirc
ning thich hop. Céng cu chin doan hinh anh thudng c6 nhing
diém han ché khi suy dién kha ning danh gia chirc ning, va
nguoc lai, cong cu danh gia chic nang lai khong danh gia duogc
nhiing ton thuong hep kém tai dinh dang mach mau hodc ton
thuong nguy co cao co thé gay bién c¢b tim mach sém. Vi vay,
viée st dung hop ly nhing ky thut nay hodc két hop nhimg
tiéu chuan chan doan véi nhau trong nhing truong hop can
thiét s& giup ting do chinh xac khi danh gia t6n thuong dong
mach vanh.

Phén suét duy trit luu lugng (FFR) da dugc nghién ctru
sau va xac lap gia tri ngudng chan doan thiéu mau co tim (FFR
< 0,8) voi do tin cdy rat cao cho ton thuong trén timg nhanh
dong mach chi phdi mot ving co tim twong tmg. Do tinh chét
dé sir dung nén FFR ciing dd try thanh cong cu tham chiéu
trong nghién ctru cho cac phuong phap danh gia thiéu mau co
tim khac nhu CMV chon loc, siéu am ndi mach (IVUS).

IVUS 1a cong cu dé st dung va do dac dinh luong
chinh xac cac thong sd giai phau hoc ton thwong gitp chan
doan thiéu mau co tim va hd tro déc luc trong can thiép mach
vanh. Ung dung don thuan gia tri diém cét cii vé tiét dién cét
ngang 10ng mach tdi thiéu cho cac ton thwong mach mau
khoéng phai than chung dong mach vanh trai (MLA <4 ,0mm?)
ctia IVUS di cho thay ti 1¢ duong tinh gia qua nhiéu ké tir khi
FFR dugc cong nhén trong danh gia thiéu mau co tim ngay tai
phong thong tim va IVUS duoc bat dau nghién ctru chung véi
FFR. Vi vay, hién tai IVUS dang bi ha bac trong cac hudng
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dan 1am sang méi. Do d6, chiing toi tién hanh thuc hién dé tai
“Nghién ciru hep dpng mach vanh mirc dj trung gian bing
siéu @m ndi mach va phéin sudt dw triv leu lwong ¢ bénh
nhdn bénh mach vanh man tinh” vi cac muc tiéu:

1. Nghién crru dac diém hinh thdi hoc ton thwong mach
vanh muee do trung gian qua chup mach, siéu am ngi
mach va phan sudt duw triv lueu lwong

2. So sanh gia tri va sy twong quan ky thudt chup dong
mach vanh phéi hop siéu am ngi mach va/ hodc
phdn sudt dw triv heu heong trong danh gid ton
thwong mach vanh mirc do trung gian

3. Xac dinh gid tri diém cat méi (Cut — off ) ciia tiét dién
cat ngang long mach 161 thiéu trén siéu am ndi mach

2. Tinh chit cép thiét cia dé tai:

Nhing cdu hoi thuc tién 1am sang 16n dang dugc cong
ddng khoa hoc quan tam do 1a ti 1¢ duong tinh gia qua nhleu
c6 the den phan nira sé trudng hop khi ap dung tiéu chuan tiét
dién cit ngang long mach cu (MLA = 4, 0mm?). O Viét nam,
néu chung ta tiép tuc s dung tidu chuédn cii thi sai 1am do
chan doan duong tinh gia 1a bao nhiéu va lam thé nao dé nang
cao do dac hi¢u, do nhay, gia tri chan doéan duong tinh, gia tri
chan doan am tinh va d6 chinh xac ctia IVUS? Mot sb nghién
clru nudc ngoai da chimg minh c6 sy twong quan khi két hop
cac tiéu chuén tiét dién cit ngang long mach, chiéu dai va
ganh nang xo vira lai voi nhau giup tdng d¢ nhay va do dac
hiéu cua IVUS. IVUS la cong cu hd tro hiéu qua cho CMV
chan doan va can thiép mach vanh qua da va ngdy cang phd
bién & céc phong thong tim tai Vi¢t Nam. O Viét Nam hién tai
chua c6 nghién ctru vé vin dé nay. Do d6, nghién ciru nay
duoc thuc hién nhim gép phan tra 10i cho nhirng van dé khoa
hoc va thuc tién néu trén.

3. Nhirng dong gop méi cia luan an

Dé tai nghién ctru da giup danh gia chinh xac cac dic
diém giai phiu va nhimg bién d6i huyét dong sau chd hep cia
t6n thuong hep dong mach vanh trung gian.



26

3. Trong diéu kién cho phép co thé két hop ca FFR va
IVUS dé chan doan va khao sat chinh x4c nhitng tén thuong
mach vanh mic do trung gian nham tranh nhiing can thiép
khong can thiét, ting hiéu qua va an toan cho bénh nhan. FFR
dé chan doan va ra chi dinh, khao sat IVUS dé danh gia hinh
thai t6n thwong nham ti wu k¥ thuat can thiép.

HAN CHE CUA PE TAI VA HUONG CAI THIEN

Mic du da rat cb géng trong vi¢c thiét ké va thuc hién
nghién ciru trong nhidu ndm, tuy nhién, nghién ctru sinh ty nhin
nhan van con nhitng han ché can phai khic phuc nhu sau:

1. C& mau nghién ctu con han ché va don trung tam.
Nguyén nhan 13 do tiéu chuan chon bénh khic khe va chi phi dé
thyc hién dong thoi ca 3 ky thuat cao rat kho co thé thyc hién
trén s lwong nhiéu trong hoan canh kinh té va xa hoi nhu nuée
ta. Nén phdi hop véi nhidu trung tdm 16n khac dé nang cao c&
mau va mang tinh dai dién cao cho cac nghién ctru thyc hién tai
Viét nam.

2. Sai sb do dac dinh tinh va dinh luong mic du nhé van
c6 thé xay ra do tinh chat khach quan va chii quan cua ngudi
nghién ctu va phuong tién nghién ctru. Trong diéu kién cho
phép, c6 thé thanh 1ap cac don vi do dac chuyén sau vé chup
mach, siéu am ndi mach giéng nhu cac nudc phat trién da lam
(md hinh QCA core lab; IVUS core lab...).

3. Chua tién hanh theo d&i doc cac ton thuong trung gian.
Nén tién hanh theo ddi doc cho cic bénh nhan ¢ ton thuong
trung gian c¢6 cic phan nhom hinh thai giai phdu hoc va bién
d6i chirc nang khac nhau. Qua theo doi d6 co thé dy doan nguy
co bién ching cua nhitng ton thuong khong can thiép cling nhu
két qua didu tri can thiép hay khong can thiép mach vanh qua
da.
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Pé tai cling dd néu bat sy wu viét cua cac do dac dinh
luong cua IVUS so voi chup mach va FFR va sy uu viét khi
danh gia chtrc nang cua FFR khi so sanh véi chup mach va tiéu
chuan IVUS cii khi danh gia thiéu mau co tim.

Sy diéu chinh gia tri diém cat tiét dién cit ngang long
mach bang IVUS va su phdi hop véi cac dic diém ton thuong
qua chup mach va IVUS gitp u6c lugng gié tri FFR.

4. B6 cuc ciia luan 4n:

Luén an ¢6 130 trang, bao gom cac phan Dit van dé
(03 trang); Tong quan (35 trang); POi tugng va phuong phap
nghién ctru (27 trang); Ket qua (31 trang); Ban ludn (30 trang);
Két luan (02 trang); Kién nghi (01 trang); Han ché (01 trang).
Ludn an c6 43 bang, 15 bleu do, 15 hinh anh. Luan an c6 131
tai liéu tham khao, bao gdm 10 tai liéu tiéng Viét va 121 tai liu
tiéng Anh.

Chuong 1: TONG QUAN

1.1. GIAI PHAU HQC VA XO VUA PONG MACH VANH
1.1.3. Xo vira dgng mach vanh va bénh ddng mach vanh

Gia thuyet qua trinh xo vira dong mach Vanh duoc chap
nhin nhiéu nhat 3 “Gid thuyét ddp ung voi ton thwong”. Hé
théng cho diém nguy co theo vi tri ton thuong mach vanh cia
tac gid Leaman (LRS) dugc st dung pho bién.
1.2. PANH GIA TON THUONG DPONG MACH VANH
BANG PHAN SUAT DU TRU LUU LUQNG VA SIEU
AM NOI MACH
1.2.1. Panh gia thiéu mau co tim bing FFR

FFR 1a phuong phap xdm lan dugc dung dé danh gia
chirc nang t6n thuong trén timg nhanh mach vanh nudi timg
vung co tim tuong Ung voi do nhay, do dac hi¢u va do chinh
xac cao. Do tinh chat d& sir dung nén FFR ciing d3 tro thanh
cong cu tham chiéu trong nghién ctru cho cac phwong phap
danh gia thiéu mau co tim khac nhu CMV chon loc, IVUS..
1.2.2. Khéo sat ton thwong mach vanh bang siéu 4Am n01 mach

IVUS la mét ky thuét tham do s dung mét dau do siéu
am kich thuéc du nho gin vao phan dau cia mot ong thong
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mém khio sat long va thanh mach tr bén trong. IVUS gitp
danh gia mirc d9 lan toa cla tai dinh dang mach méu, hinh thai
hoc mang xo vita hay nhimg bét thudng, cdu trac ba chiéu cua
mach mdu, va cung cp céac thong s6 do dac dang tin cly dé
hudng dan cac can thiép mach vanh qua dng thong nhét 1a trong
can thi€p thian chung dong mach vanh trdi. Ciing nhu FFR,
IVUS ciing dugc dung dé danh gia ton thuong mach vanh trén
trng nhanh mach nudi tirng ving co tim twong ung.
1.3. NHUNG HAN CHE CHINH CUA IVUS VA NHUNG
HUONG NGHIEN CcUU
1.3.1. Tinh hinh nghién ciru trong nuéec vé két hop IVUS
va FFR

Cho t6i hién tai, & Viét Nam dad c6 vai nghién ctru ton
thuwong trung gian mach vanh bang IVUS cua cac tac gia Hoang
Van Sy, Khong Nam Huong hoac bang FFR ctia Huynh Trung
Cang riéng r€. Cac nghién ctru IVUS da thuc hién cho téi ndm
2014 va 2015 néu trén van tiép tuc st dung gid tri diém cit cii
vé tiét dién cat ngang long mach téi thiéu MLA = 4,0mm” dé
chi dinh cho cic chd hep dong mach vanh thuong tim mac
khong phdi than chung dong mach vanh trai. Trong thuc hanh
1am sang, nhimng chd hep MLA < 4,0mm? trén IVUS néu c6 dip
khéo sat chung v6i FFR, rat nhiéu ton thuong c6 FFR 4m tinh
(FFR > 0,80). Hay noi cach khac, diém cat IVUS MLA <
4,0mm?” dwong tinh gia qua nhiéu! Hién tai Viét Nam chua co
nghién ciru ndo sir dung ca hai phuong tién hinh anh va chirc
nang dé tim hiéu cac t6n thuong trung gian .
1.3.2. Tinh hinh nghién ciru ngoai nudc vé két hgp IVUS
va FFR

Nhimg nghién cttu ban dau vé IVUS cho thiy rang tiét
dién long mach ti thiéu & mach mau khong phai than chung
dong mach vanh trai va c6 duong kinh tham khao 16n hon
3,5mm 1a < 4,0mm’ v6i do chinh x4c cao (92 — 93%) trong
danh gia thiéu mau co tim. Tuy nhién, phan 16n cic mach mau
c6 duong kinh mach mau khong 16n hon 3,5mm.
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Phuong trinh hdi quy vé mdi twong quan giira bién déi gia tri
FFR sau chd hep cia ton thuong trung gian khong phai than
chung dong mach vanh trai voi LRS va MLA:
FFR = 0,789 + 0,039x(MLA) — 0,034x(LRS)

3. Dbi véi cac ton thuong trung gian khong phai than chung
dong mach vanh trai, IVUS du’ong tinh thue sy chi 52,63%, IVUS
duong tmh gid dén 47,37% voi gid tri diém cit cii (MLA =
4,0mm?). Chung 61 tim ra d1em cit moi MLA V0’1 dd nhay va do
dic hiéu kha t8t d6 1a: Diém cit MLA = 2,75mm?: Do nhay: 75%;
KTC 95% (50,9 — 91,34%). B¢ dac hiéu: 75%; KTC 95% (53,29
—90,23). Gia td tién doan duong tinh: 71,43%; KTC 95% (47,82
— 88,72 %). Gia tri ti€n dodn &m tinh: 78,26%; KTC 95% (56,30 —
92,54%). B9 chinh xac: 75%. LR(+): 3,0; KTC 95% (1,43 — 6,27).
LR(-): 0,33; KTC 95% (0,15 —0,74).

KIEN NGHI

Mic du con nhiéu han ché nhat dinh nhung nghién ciu
ctia chung t6i 13 nghién ctru dau tién vé tng dung IVUS trén
chén doan bénh mach vanh tai Viét Nam c6 so sanh ddi chiéu
v6i FFR. Tir nghién ctru nay, chung t6i xin dua ra mot s kién
nghi sau:

1. Khoéng nén ap dung gia tri diém cit cii (IVUS MLA =
4,0mm?) dé khao sat hep chirc ning cac tén thwong khong phai
than chung nhanh trai. Khi co s& chi ¢6 IVUS thi dé chan doan
thiéu mau cuc bd nén ap dung gia tri diém cit MLA md&i tuy
theo duong kinh tham khao mach mau va vi tri ton thuong trén
doan mach (Bang diém nguy co Leaman). Theo két qua nghién
ctru nay thi vo1 mach mau cé duong kinh tham khao trung binh
2,96 + 0,62mm thi diém cit MLA 14 2,75mm?” hodc st dung céc
thong sb ctia phuong trinh héi quy dé du doan gia tri FFR cua
ton thuong.

2. D6i voi nhitng ton thuong hep trung gian da dugc danh
gia bang FFR va cho két qua khong giong sau cac lan khao sat
thi nén nghi den IVUS dé duoc cung cip thém cac thong s6
hinh 4nh hoc ton thuong nhim gitip ra quyét dinh chinh xac
ngay tai phong thong tim.
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phan tich thong ké tuong quan va tuong quan hdi quy, chung
t6i dd nhan thay rang c6 sy trong quan gitra LRS, MLA v6i gia
tri FFR. Do d6, khi danh gia mot ton thuong bang IVUS, chung
ta phai luu tdm dén cac thong s6 néu trén.

KET LUAN

Nghién clru cua chuang toi thye hién tir thang 10/2011
dén thang 12/2014, trén 87 bénh nhan ¢o ton thuong trung gian
trén chup mach vanh dinh luong (QCA) duoc khao sat thém
bang Siéu am nodi mach (IVUS) va/hodc Phan suat dy trir luu
luong (FFR), chling t6i rat ra cac két luan nhu sau:

1. Pic diém cac tén thuong dong mach vanh muc do trung
gian: Trén chup mach vanh dinh lugng c6 hep duong kinh
trung binh 51,00+8,01%, chiéu dai 20,95+9,98mm, dudng kinh
tham khao 2,96+0,62mm, duong kinh chd hep 1,44+0,41mm va
phan bd chi yéu tai doan gan va giira caa cac dong mach RCA,
LAD, LCx. IVUS ¢6 EEM = 9,80 + 3,90mm?>; Duong kinh long
mach nho nhat: 1,83+0,31mm; MLA = 3,2211,11mm2; Ti 1€
hep tiét dién long mach: 64,75+10,48%; Chi s6 tai dinh dang
mach: 1,00+0,11. Phan tich mo hoc 4o cac tén thuong cho théy
chi yéu 1a thanh phan xo soi (2,23mm?) va soi m& (0,88mm?),
chiém ti 1& 70,20%. Po FFR c¢6 FFR = 0,83 + 0,08.

2. Khong c6 su khac biét ¢ ¥ nghia thng ké cac dic diém
lam sang, chup mach va IVUS & hai nhém FFR (+) va FFR (-)
ngoai trir tiét dién cit ngang long mach tdi thiéu (MLA) va
duong kinh 1ong mach nhé nhat (Min.D). Cac gia tri dinh luong
cung cip boi IVUS chinh x4c hon QCA va khac biét ¢c6 y nghia
thong ké: Puong kinh chd hep (1,83 + 0,31mm sv 1,51 +
0,43mm; p<0,001); Puong kinh tham khao mach méu (3,73 +
0,71mm sv 3,05 + 0,57mm; p<0,001); Chiéu dai trung binh ton
thuong 25,88 + 10,84mm sv 21,10 £+ 10,84mm; p<0,001) va tiét
dién cat ngang long mach téi thiéu (3,22 + 1,11mm? sv 1,99 +
1,19 mm?; p<0, 001). Phén tich twong quan da bién giira FFR
voi: LRS véi h¢ s6 Pearson = -0,424; p=0,004; MLA voi hé sb
Pearson = 0,315; p = 0,037). Khi phan tich hdi quy da bién giita

LRS; MLA cho hé s6 trong quan hoi quy véi FFR 1a R = 0,543.
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Khi nghién ctru trén so lugng bénh nhan 16n hon, nhat
la nguoi chau A, cac két qua ciing cho thay tiét dién long mach
i thiéu thay doi theo kich thu6c tham khao mach mau.

1.3.3. Nhuoc diém cia FFR va IVUS hién tai v hudng
nghién ctru

RO rang viéc U:ng dung don thuan gia tri cii vé tlet dién
cit ngang long mach t6i thieu (MLA < 4,0mm? ), nhat 12 &
nhitng bénh nhan Chau A, dang boc 16 nhu’ng han ché 16n vi
khong tuong quan v6i muc do bién d6i huyet dong sau chd hep.
Di€u nay dd va dang mo ra huong nghién ciru dé tim lai dlem
cat moi va két hop véi cac thong sé do dac dinh lugng ton
thuong dé nang cao do nhay, d6 dic hiéu va do chinh xac cta
IVUS.

Nghién ciru méi thye hién trong nam 2015 cho thay
rang khi c6 diéu kién ket hop ca hai cong cu nay khi tién hanh
can thiép s& cho phép téi wu két qua can thiép tirc thoi va du
hau 1au dai.

Hién nay, tai Viét Nam nhiéu trung tam da c6 IVUS,
tuy nhi€n, mot s6 trung tam Van con str dung nhirng gia tri diém
cat ¢l (IVUS MLA = 4,0mm®) cho cac ton thuong khong phai
than chung dong mach vanh trai voi do nhay cao nhung do dac
hiéu qué thap. Hién tai ¢ nudc ta cling chua c6 nghién ciru nao
vé anh hudng ciia cac gia tri dinh lugng va dinh tinh giai phau
hoc t6n thuong trén huyét dong sau chd hep. D6 chinh 1a Iy do
nghién ctru nay dugc thyc hién.

Chwong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Tiéu chuin chon bénh

Ldam sang

- Bénh nhan tudi tir > 18 tudi, ca hai gid1 nam va nir

- T4t ca bénh nhan dau thit nguc hay c6 dit kién cho thay
thiéu mau co tim im lang, ¢6 chi dinh CMV

Trén chup mach

- Bénh nhén c6 mach vanh véi ton thuong don doc va
hep muc dd trung gian trén chup mach tir 30 — 70% qua do dac



mach vanh dinh lugng (QCA)

- Tén thuong khé danh gia trén hinh chyp tai mot hay
nhiéu doan mach mau 1én thuong tdm mac

Tiéu chuin loai trur

- Bénh nhan co6 chéng chi dinh CMV; Bénh nhan dang bi
hoi chimg mach vanh cdp; ¢ mé béc cu nbi, tén thuong trén
cau ndi; ton thuong da dugc dat stent; nhiéu chd hep trén mot
dong mach vanh; phéan suat tong méau that trai thap (EF< 50%);
hinh anh IVUS va/hoac FFR khong 1o rang; Nhitng ving mach
mau chi phéi da ting bi nhdi mau co tim; doan mach sau ton
thwong c6 nhan bang hé, tén thuong than chung dong mach
vanh trai; ton thuong tic man tinh hoan toan (CTO); chong chi
dinh v&1 Adenosine; bénh nhan c6 thai.
2.2. PHUONG PHAP NGHIEN CUU

Nghién ctru cua chung t61 la nghién ciru tién ciru, mo ta

cat ngang.
2.2.1. Co miu va ciach chon miu

Cé madu:

C& mau duoc xac dinh theo cong thic:

n = (FP+TN)/(1-pais) = (Zo” X Psp (1-Psp))/ (W’ X (1-Pais))

Trong d6: FP la duong tinh gia; TN la &m tinh that; Z: tri
$0 tir phan phéi chudn (1.96 cho khoang tin cay 95%); w: xéc suat
sai lAm loai I (khi bac bd gia thuyet Ho) néu w = 0,05 thi Z 975
= 1,96. Py, 1a d6 dac hi¢u mong muon cua ti 1€ khi FFR duong
tinh theo nghién clru cua tac gia Pijls 1a 97%. w: d6 chinh xac
hay sai s cho phép, w = 5%. Pg;s 1a ti 1€ bénh luu hanh.

Ti 1& luu hanh céc t6n thuong hep dong mach vanh muac
do trung gian trung binh 1a 30% (theo tac gia CW Nam) vi vay:

n= (FP+TN)/(1'pd1s) (Z X Psp (1 psp))/(w X (1 pdlS))
1.967x 0.03 x 0. 97/((0. 05%)x(1-0,3)) = 63 ,88

Nhu véy, ¢6 mau dugc chon la it nhét 13 64 bénh nhan.

Cich chon mdu: chon miu theo phu0’ng phap ké tiép
2.2.3. Cac quy trinh thi thuit va quy chuén cac phép do
dac dinh lugng
2.2.3.1. Quy trinh chup mach vanh va siéu dm ni mach
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bién d6i FFR. Tuy nhién, nhiing nghién ctru d6 chi dé y dén
cac duong kinh tham khao doan mach khao sat ma khong
quan tdim dén bang diém nguy co Leaman cua vi tri ton
thuong va hé mach vanh uu thé bén nao dé nang cao vai trd
cua IVUS mang lai. Trong nghién ctru nay, chung toi da phan
tich va tim moi twong quan gitta nhimg thong s6 chup mach
13n hé s6 doan mach nén cho thay co su tuong quan chét gitra
bién phu thudc 1a FFR véi cac bién sb doc lap lién quan. Hé sb
doan mach da dugc tac gia David M. Leaman nghién ciru tu
nhiéu nam trudc va gén day tiép tuc dugc tin cay st dung cho
nghién ctu ndi tiéng 1a SYNTAX (Bang 4.15). Tac gia
Leaman dd quan tAim nhiéu dén ving tudi méau co tim hon 1a
kich thudc doan mach bdi vi nhitng mach méu khéc nhau tudi
mau cho mot ving co tim khac nhau. Piéu nay ciing c6 nghia
1a hai ton thuong c6 ciing mic d6 hep ¢ cang gan thi anh
huong tudi mau co tim cang 16n.

Bang diém LRS cta David M. Leaman gitip cho cic bac
si tim mach va tim mach can thiép c6 mot cai nhin rd rang hon
khi dua ra quyét dinh nén hay khong nén khao sat thém sau khi
hoan tat chup mach va ghi nhén co6 t6n thuong trung gian. Sau
khi dd quyét dinh khao sat thém véi cac phuong phéap hinh anh
hodc chirc ning tai chd s& tiép tuc dwa ra quyét dinh nén hay
khong nén can thiép. Dbi v6i ca cac ton thuong trung gian
khong phai than chung dong mach vanh trai dugc khao sat bang
IVUS, viéc chon lya céc tiéu chuan trudc khi dua ra quyét dinh
t6n thuong hep c6 y nghia hay khong Ia diéu quan trong. Sau
khi thyc hién nghién ctru ndy ciing nhu tham khao va phan tich
nhu da trinh bay, chiing tdi xin d& nghi khi str dung IVUS cho
cac ton thuong khong phai than chung dong mach vanh trai,
chung ta nén str dung phuong trinh hdi quy nhu & trén va cac
tiéu chuan diém cit MLA = 2,75mm? cho cac duong kinh mach
tham khao trung binh 3,05mm + 0,57mm.

Nghién ctru cua ching t6i st dung bang diém cua
Leaman (LRS) cung vé&i phan ving giai phau doan mach theo
Sianos. T4t ca cac bénh nhan déu c6 hé mach vanh wu thé phai
nén bang diém trong nghién ctru sir dung cot wu thé phai. Qua
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cia MLA tuong quan v6i muc thiéu méau co tim trén FFR <
0,80 1a MLA = 2,75mm’ v6i d6 nhay 1a 65% va d6 dac hiéu la
68% va&i dién tich dudi duong cong 1a AUC = 0,688 (0,635 —
0,742). Cac nghlen ctru khéc (trong bang 4.8) va Naganuma T
cho do nhay va do dac hi¢u rat gan vdi gia tr dlem cat thtr hai
(MLA =2 75mm ) trong nghién clru nay. Piém cat thir nhat
MLA =2, 64mm? cho do nhay kém h0'n nhung d6 dic hiéu tbt
hon. Nguoc lai khi tang gia tri diém cit MLA va chon gia tri
MLA = 2,75mm? cho thiy c6 sy sut giam chat it do dic hi¢u
nhung cdi thién va hai hoa d6 nhay cting nhu cac gia tri chan
doén khac. Do do chung t6i quyet dinh chon diém cat tha hai:
MLA =2,75mm’.

Mot trong nhimng nhuge diém cia cic nghién ctru
trude 1a khong tinh dén vi tri ton thuong ma chi dé y dén
duong kinh mach méau khao sat. Theo cac nghién ciru vé
thang diém nguy co mach vanh nhu cua Leaman,
APPROACH... thi vi tri tén thuong va hé mach wu thé anh
huong 16n dén chtric ning that trai s& anh hudng dén tién
luong ngin va dai han. Do dé, khi di tim sy twong quan trong
nghién ciru nay cua cac bién sb co thé anh huong dén bién
doi huyet dong sau chd hep, ching t6i dd ghi nhan su anh
huong theo thtr ty giam dan: Bang dlém nguy co Leaman
(LRS), tiét dién cat ngang 10ng mach tbi thiéu (MLA), ti 1¢
hep dudng kinh (%D) va dudng kinh 1ong mach t6i thiéu trén
IVUS (Min.D).

Phén tich gop c¢6 chon loc va tiéu chuan k¥ cang tir 198
bai bao (ké ca tom tat nghién ciru) trén Pubmed cho t&i nim
2014, tac gia Bruno R. Nascimento chon lya lai va chon duoc
11 nghién ctru thoa man nhiing ti€u chi khoa hoc hién dai. Theo
két qua nay, co tat ca 1759 bénh nhan (1953 ton thuong) duogc

thyc hién dong thoi IVUS va FFR thi MLA thé hién d¢ nhay 79%

(95% CI 50,76-0,83) va do dac hiéu 65% (95% CI 50,62-0,67);
LR(+) 1a 2,26 (95% CI 51,98-2,57) va LR(-) la 0,32 (95% CI
50,24-0,44), khi gia tri diém cat t6t nhat cta MLA 1a 2, 61mm?.
Céc nghién ctru trén day dd phén tich rat k§ cac moi
turong quan gitra cac thong sé dinh luong c6 duge tir IVUS va
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Ghi nhén cac thong s6 dinh tinh trén chup mach vanh va
siéu am nodi mach. Po dac cic thong sb vé chiéu dai, duong
kinh chd hep, duong kinh tham khao, duong kinh dau gan,
duong kinh dau xa doan mach, cac tiét dién cét ngang mang xo
vita (chd hep nhét, dau gan va xa ton thuong), thé tich mang xo
vita, thé tich doan mach, muc d6 1éch tdm mach déu duoc ghi
nhan trén hinh chup mach vanh va siéu am nd1 mach.
2.2.3.2. Quy trinh chup mach vanh va do FFR

Ngoai do dac dinh luong nhu trén, tién hanh do dac gia
trj FFR sau khi dd cho thubc adenosine 1am giin mach tbi da.
2.2.3.2. Quy trinh chup mach vanh, siéu 4m noi mach va do
FFR

Do dac nhu hai muc trén.

Chwong 3. KET QUA NGHIEN CUU

Tir thang 10/2011 dén thang 12/2014, chung toi di tuyén
chon duopc 87 bénh nhan vao nghién ctru,
3.1. PAC PIEM CO BAN CUA MAU NGHIEN CU'U
Pic diém dich té hoc dan s0 nghién ciru (Bang 3.1)
Béang 3.1: Dac dlem dich té hoc cuia dan s6 nghién ctru
Thong s6 N | Trung binh + DLC
Tu6i chung 87 62,79 +£ 10,51
Tuoi nit (nam) | 20 67,10 + 11,01
Tudi nam (nim) | 67 61,51 + 10,09
Can nang (kg) 87 59,63 + 10,80
Chiéu cao (cm) 87 161,57 + 8,00
BMI (kg/m") 87 22,75+ 3,13
Roi loan lipid mau (87,4%) va tang huyét ap (63,2%)
chiém ti 1& cao trong dan sb nghién ctru nay. Céc bénh nhan
phan 16n ¢ con dau that nguc CCS III (70,1%). Phan suét tong
mau that trai trung binh 1a 58,10 + 7,94% (EF; Simpson).
3.2. PAC PIEM TON THUON G QUA CHUP MACH
VANH PINH LUQNG (QCA)
3.2.1. bac diém chup mach vanh dinh lugng cua ca miu
nghién ciru
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Céc typ ton thwong (Bang 3.4):
Bang 3.4: Typ t6n thuong theo AHA/ACC

Typ ton thwong | S6 lwong | % | Hé mach vanh wu thé
A 3 3,45 Phai
B1 2 2,30 Phai
B2 41 47,13 Phai
C 41 47,13 Phai
Tong sd 87 100 Phai

Nhan xet: Phan 16n (hon 90%) ton thuong thudc typ B2 va C.

Céac ton thuong nay déu ndm trén cac hé mach vanh wu thé phai.
Do dac dinh luwgng toq thwong mach vanh (Bang 3.6):
Béang 3.6: Cac thong so6 CMV dinh lugng (QCA)

Thong s6 chup mach (N=87) Trung binh = PLC

Ti 1€ hep long mach (%) 51,00 £ 8,01
Chi€u dai (mm) 20,95+ 9,98
DK nhd nhat (mm) 1,44 £ 0,41
DK tham khao (mm) 2,96 + 0,62

Ti 1€ hep tiét dién (%) 75,52 £ 8,17

Ti 1¢ dam d9¢ cho hep (%) 63,41 + 16,69
TD LM tham khao (mm”*) 7,16 £3,16
TD LM cho nho nhat (mm~) 1,81+1,11
DK LM trung binh (mm) 2,45£0,57
TD LM trung binh (mm°) 5,22 +2.49
Do can doi 0,49 £0,31

TD mang x0 vira (mm?) 14,52 +£ 9,64

Thé tich mang xo vira (mm") 46,64 + 44,12

The tich mach (mm”) 95,51 + 58,97

(TD: tlet dién; BK: Puong kinh; LM: Long mach)
3.2.4. Pic diém chup mach vanh & phan nhom co khao sat
ca IVUS va FFR X
Do dac dinh luwgng ton thwong mach vanh (Biang 3.15):
Béang 3.15: Céac thong s6 CMV dinh lugng (QCA) ¢ phan nhém

duoc IVUS va FFR
Thong so C/l}l.;lp p}ach (N=44) Trung binh £+DLC
Ti 1€ hep long mach (%) 50,66 +7,51
Chi€u dai (mm) 20,89 + 10,02
DK LM nhé nhat (mm) 1,44 + 0,38
PK LM tham khao (mm) 2,95+ 0,56
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nghién cliru gy day cung cap bang chimg rang chung ta khong
nén tiép tuc sir dung diém cit cii (MLA = 4,0mm? ) vi ly do 1o
rang la ti 1¢ duong tinh gia qua cao.

Trong nghién ctru méi dugc cong bd ndm 2014, tac gia
Naganuma T d@ tim ra nhiing gia tri diém cat méi cho MLA
twong tmg véi FFR <0,80 1a: Pdi v6i mach mau c6 duong kinh
tham khao > 3mm, gia tri diém cat MLA 1a < 2,84mm2 co do
nhay 72,2%, d¢ dac hiéu 83,0%, va di¢n tich dudi duong cong
1a 0,823. Tuong quan gitra MLA va FFR la r = 0,429, p<0,001.

Cling tir phan tich duong cong ROC v6i dién tich dudi
duong cong: 0,752 (CI: 95%; 0,600 — 0,905) chiing t6i nhan
thdy rang cac g1a tri diém cit tot nhat MLA cho nghién ctru nay
c6 thé 122 64mm hoac 2 75mm

Piém cit MLA (1) = 2,64mm2: Do nhay: 65%; KTC 95%
(40,78 — 84,61%); DO dac hiéu: 79,17%; KTC 95% (57,85 —
92,87%); Gia tri tién doan duong tinh: 72,22%; KTC 95%
(46,52 — 90,31%); Gia tri tién doan am tinh: 72,08%; KTC 95%
(52,21 — 88,43%); DY chinh xac: 72,73%; LR(+): 3,12; KTC 95%
(1,34 - 7,25); LR(-): 0,44; KTC 95% (0 24 -0,83).

Piém cit MLA (2) = 2,75mm?*: D0 nhay: 75%; KTC 95%
(50,9 — 91,34%); Do ddc hi€u: 75%; KTC 95% (53,29 — 90,23);
Gia tri tién doan duong tinh: 71,43%;KTC 95%(47,82 —
88,72 %); Gia tri tién doan am tinh: 78,26%; KTC 95% (56,30
—92,54%); BJ chinh xac: 75%; LR(+): 3,0; KTC 95% (1,43 —
6,27); LR(-): 0,33; KTC 95% (0,15 — 0,74). ‘

Nghién clru ciia ching t6i cling str dung diém cat FFR 1a
0,80 thi gié tr cat tot nhit cia IVUS MLA c6 thé la: 2,64mm?
hodc 2,75mm?. Nghién ciru cta chung t6i twong ty nhu nghién
ciru tim diém cat mai cia tac gia Itsik Bendor va Han JK khi
dung duong cong ROC dé tim do nhay va chuyén cung cac
thong sO chan doan. Téc gia Itsik Bendor nay nhan thdy rang
khi khi gié tri diém cat MLA = 2,8mm? thi d6 nhay va chuyén
lan luot 1a 79,7% va 80,3%; néu tic gia lay diém cit MLA =
3,2mm2 thi d0 nhay va chuyén 1an luot 13 69,2% va 68,3%. Trong
khi d6 tac gid Han JK da nhan thdy ring ddi v6i nhom bénh
nhan chau A (trén 623 tén thuong) thi gia tri diém cit t6t nhat
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thip di. Dé biét thém nhing thong sé6 Min.D va %D c6 anh
huong trén gia tri FFR thi can phai md rong nghién ctiru véi sb
lugng bénh nhan nhiéu hon.
4.3.3. Ban luin vé dudng cong ROC va chon diém cit IVUS
MLA méi

Két qua phan tich dudng cong ROC qua gia tri diém cit
MLA cua IVUS dua tren tiéu chudn tham chiéu la FFR cho
thdy rang néu ching ta tiép tuc st dung tiéu chudn MLA IVUS
= 4,0 mm” thi duong tinh gia rit nhiéu. Cac thong sb chan doan
theo MLA TVUS = 4,0 mm? 1a: P nhay: 100%; Do dic hiéu
8,33%; Gia tr tién doan duong tinh (PPV): 47,62%; Gia tri
tién doan am tinh (NPV): 100% va do chinh xac la 50%.

Tr6 lai voi phan nhom 44 bénh nhan dugc lam IVUS co
FFR lam gi4 trj tham chiéu, chung to1 nhan thay rang chi c6 20
bénh nhan ¢c6 MLA <4,0mm? ¢6 FFR (+). C6 den 22/44 (50%)
bénh nhén c6 MLA <4 ,0mm? nhung FFR (-). biéu d6 c6 nghia
rang trong thyc t& néu tha thuat vién van ép dung tiéu chuan
chan doan cii MLA = 4,0mm? dé chan doan thiéu mau co tim
cuc bd trén ton thuong & mdt nhanh mach thi co dén 50% sb
bénh nhan dugc can thi¢p mach vanh qua da.

Két qua ndy ciing pht hop voi rt nhiéu nghién ciru thyc
hién trong nhirng nam gﬁn day cua Takagi A, Briguori, Kang S
J, Bon Kwon Koo, Itsik Ben-Dor, Lee CH, Hyoung-Mo Yang
va méi day nhat 13 cua tac gia Bruno nim 2014. Trong do6
nghién ciru ciia Hyoung-Mo Yang nhiing ton thuong c¢6 MLA
<4,Omm2 chi ¢6 50,9% c6 FFR <0,80, tuong déng sat voi
nghién ctru cua ching t6i voi d6 chinh xéac IVUS 1a 50% néu
nhu Ry gi4 tri chan doan cfi MLA <4,0mm”. Khi phan nhém
ngau nhién nhimg ton thuong trung gian vao nghién clru va st
dung IVUS hodc FFR dé danh gia thiéu mau co tim, tac gia
Chang Wook Nam da ghi nhan 91,5% lam IVUS s¢ can thi¢p
trong khi do chi c6 33,7% bénh nhan dugc danh gia bang FFR
duoc can thlep (p<0,001). Trong nghién ctru nay, chung to1
nhan thiy ring néu dung FFR 14 gia tri tham chiéu thi IVUS
duong tinh thuc sy chi 52,63%, IVUS duong tinh gid dén
47,37%. Do do6, nghién ciru cia ching toi cling nhu nhiing
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Ti 1€ hep tiét dién (%) 75,34 £7,54

Ti 1¢ dam do cho hep (%) 63,20 + 15,84
TD LM tham khao (mm~) 7,02 +£2,72
TD LM cho nho nhat (mm~) 1,84 +£1,08
DK LM trung binh (mm) 2,45+ 0,49
TD LM trung binh (mm®) 5,22 +1,96
DO can doi 0,46 + 0,31

Tiét dién mang xo vita (mm *) 13,91 + 8,52

Thé tich mang xo vita (mm”) 46,49 + 38,93

Thé tich mach (mm") 98,70 + 60,01

(TD: tiét dién; BDK: Puong kinh; LM: Long mach)

3.3. PAC DIEM TON THUONG MACH VANH KHAO SAT

QUAIVUS VA FFR

3.3.1. bac (‘Ilem ton thwong mach vanh khao sat bang IVUS
biac ‘diém tbn thwong mach vanh qua IVUS (Bang 3.16):

Bang 3.16: Bac diém ton thuong qua khao sat dinh lugng IVUS

Thong s6 IVUS mach (N = 65) | Trung binh + DLC
TD mang dan hoi ngoai (mm?) 9,80 +3,90
Puong kinh nh6 nhat (mm) 3,13 + 0,66
Puong kinh 16n nhat (mm) 3,80 + 0,68
DK LM nhd nhat (mm) 1,83 +0,31
DK LM 16n nhét (mm) 2,20 + 0,34
TD cit ngang mang xo vita (mm?) 6,64 +322
MLA (mm?) 322+1,11

Chiéu dai ton thuong (mm) 25,88 £10,84

DK LM tham khdo (mm) 3,73 0,71

(TD: tiét dién; PK: Puong kinh; LM: Long mach; BLC: Bg
1éch chuén)
3.3.2. bic diém ton thwong mach vanh khio sat bing FFR
Khao sat phan sudt dy trit luu luong dong mach trén 66
ton thuong hep dong mach vanh mirc do trung gian cho két
qua: FFR = 0,83 +0,08
Nhan xét: Phan 16n sb bénh nhan c6 tén thuong hep
dong mach vanh muc do trung gian c6 FFR am tinh.
3.4. PHAN TiCH LAM SANG, CHUP MACH VANH, VA
IVUS VOI FFR



3.4.1. Cac bién s6 vé dir liéu 1Am sang va cin 1am sang véi FFR
Béng 3.19: Bang so sanh ddc diém co ban dan s IVUS ¢6 FFR
> 0,80 va FFR <0,80; phép kiém t (t-test) dé so sanh hai

trung binh, KTC 95%.

Stt Cac thong s6 (N =44) FFR (+) sv FFR (-) P

1 MLA (mn’) 2,52+0,57sv3,12£0,69 | 0,004
2 N.C (mn) 0,76+ 0,62 sv 0,65 + 0,63 0,58
3 D.C (mm?) 0,46+ 0,37 sv 0,49+ 0,71 0,88
4 F.I (mm?) 1,88 £1,02 sv 1,94 +1,30 0,86
5 F.F (mm) 0,70+0,92 sv 0,77 £0,84 0,79
6 TD mang dan hoi ngoai (mmz) 8,06+2,55sv9,15+3,19 0,22
7 DK mach nho nhit (mm) 2,85+0,48 sv 2,98 40,56 0,44
8 DK mach 16n nhat (mm) 3,55 £0,49 sv 3,68 +0,53 0,40
9 DK LM nho nhét (mm) 1,65 0,20 sv 1,81 0,24 0,02
10 DK LM 16n nhit (mm) 2,0040,18 sv2,15+0,21 0,02
11 | TD ngang mang xo vira (mm°) 5,76 £2,26 sv 6,03 3,06 0,75
12 | DK LM tham khao/IVUS (mm) | 3,47 £0,67 sv 3,74 +0,68 0,19
13 % hep TD /IVUS 66,89 11,07 sv 62,49 £10,69 | 0,19
14 Chiéu dai / TVUS (mm) 25,19+9.47 sv 26,06 10,64 | 0,78

(TD: tiét dién; DK: Du(‘mg kinh; LM: Léng mach)

Nhan xét: Khong ¢6 su khac blet coy nghla thong ké &
hai nhom t6n thu0’ng hep dong mach vanh muc do trung gian
c6 FFR (+) va FFR (-) trén cac dic diém IVUS ngoa1 trir hai
thong s MLA va duong kinh 1ong mach nho nhét va 16n nhat
3.4.2. Phan tich hdi quy va twong quan giita cac bién voi
FFR

Hé ) twong quan voi FFR cia cac bién sb (bang 3.22):
Béang 3.22: Tuong quan cac bién sb tlem nang véi FFR theo
mirc d giam dan

Tuong LRS MLA | %D | Min. L
FF Tuong - 0,315(* - 0,253
R Sig. (2- 0,004 0,037 | 0,06 | 0,098 | 0,57

Tuwong quan c6 y nghia ¢ ngudng ** 0,01 (2-duoi). *
ngudng 0,05 (2-dudi).

19

2,1540,21lmm; p=0,02) cling cho thiy c6 sy khac biét co
nghia théng ké & hai nhém c6 FFR(+) va FFR(-).
4.3.2. Phan tich hoi quy va trong quan giira cac bién b véi FFR

Chung 61 phan tich moi tuong quan gitra cac blen sd ¢o
thé anh huong trén gia tri FFR, ghi nhan riang cac bién sd LRS va
MLA c6 muc tuong quan Pearson cao voi gid tri FFR rpearson =-
0,424 v6i p=0,004) va TPcarson =0,315 voi p=0,037) theo thur tur do.

Mot nghién ctu gan day cua Lee CH cho thdy rang c6
su twong quan giita chiéu dai, ganh ning xo vita, dudong kinh
long mach tham khao. Nghién ciru nay cting phan tich sy twong
quan cac yéu t& CMV, IVUS vé6i FFR tuy nhién hé s6 twong
quan Pearson khong cao. Diéu nay co thé do ¢& mau con khiém
tén clia nghién ciru.

Phuong trinh hdi quy da bién duoc thiét 1ap chi véi
nhitng bién sb thuc su ¢6 anh huong trén gia tri FFR véi mirc y
nghia théng ké. V&i hé sb tuong quan cia phuong trinh R=
0,543 cho thay sy twong quan kha chat giita bién phu thudc
FFR va céac yéu t tién doan MLA, LRS.

Dua trén phan tich h01 quy da blen néu trén voi sy
twong quan chat gilta cac hé s& va bién sb ta ¢6 phuong trinh
hoi quy vé mbi trong quan gilra bién doi gia tri FFR sau chd
hep v6i LRS va MLA: FFR = 0,789 + 0,039x(MLA) —
0,034x(LRS).

Phuorng trinh nay cho phép ching ta co thé du ~doan
duoc gia tri cia FFR sau chd hep dua trén céac thong sO giai
phau hoc ¢o duoc tir chup mach va IVUS cho cac ton thuong
trung gian vdi cac khoang tin cdy (KTC) 95% cho cac hang s6
va tham s0 1an luot 1a: KTC 95% ciia hang s6 0,789 13 0,692 —
0,886; KTC 95% cua MLA la -0,009 — 0,070 va KTC 95% cua
LRS 1a -0,054 —-0,014.

So sanh v6i nghién ctru cuia Takagi vé cac thong sb hoi
quy da bién chung toi théy’ rang: hé sb twong quan da bién R=
0,716 cao hon véi hé so twong quan da bien (MLA, LRS)
trong nghién ctru cua ching t6i R= 0,543. Khi ching t6i két
hop thém voi nhitng thong s6 vé& duong kinh mach thi hé sb R
c6 tang cao hon nhung mirc y nghia thong ké va khoang tin cay
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nghién ciru cua tac gia nay. Cac nghién ctru con lai déu co gia
tri FFR tuong duong vdi FFR cta chiing toi.

Trong nghién ctru cia chiing t61, néu iy gia tri diém cat
FFR hién tai 1a 0.80 thi chi c6 47,62% s trudong hop hep trung
gian dong mach vanh la du:o’ng tinh ma thoi. Di€u doé cho thay
ton thwong hep trung gian thuong chi duong tinh thyc su
khoang mot ntra so tru’O’ng hop. Trong thuc té tai cac phong
théng tim & nudc ta van con sir dung tiéu chuan cii IVUS MLA
13 4,0mm’ cho cac ton thwong mach vanh khong phéi than
chung d@ong mach vanh trai va nhu vay nhiéu kha ning s€ can
thi€p sai nhu dé phan tich.
4.3. PHAN TiCH THONG KE CHUP MACH VANH,
IVUS, VA FFR
4.3.1. Cac bién s6 vé lam sang va can lam sang voi FFR

So sanh dic diém co ban dan sb CMV c6 FFR > 0,80 va
FFR < 0,80 ¢ bang 3.18 qua phép kiém t dé so sanh hai trung
binh cho thay rang ca hai nhom khong c6 sy khac biét c6 y nghia
thong ké ve cac dac dlem co ban ve lam sang va chup mach.
Diéu nay goi y rang yéu to quan trong phai 1a MLA va c6 thé vi
tri va hinh thai bén trong t6n thuong d6 tao nén su thay doi dang
ké ap luc sau chd hep hon 14 ban than nhing gia tri khong tin ciy
& ton thuong trung gian trén chup mach. Ngay ca voi sy phat
trién cua khoa hoc cong nghé viéc dung hinh 3 chiéu (3D) cho
cac ton thuong nay theo nghién ctru méi day (2014) ciing cho
théy do nhay chi c6 14% va do dac hi€u 1a 47% khi so sanh voi
FFR. Diéu d6 cho thiy rang dbi véi ton thuong trung gian tiéu
chuan vang c6 1& khong con 1a CMV ma 1a IVUS hoic FFR.

So sanh dic diém co ban dan s6 IVUS c6 FFR > 0,80 va
FFR <0,80 & bang 3.19 qua phép kiém t dé so sanh hai trung
binh cho thdy céc yéu té mé hoc 4o khong anh hudng trén trén
su khac biét hién tai ma chi nhiing théng s 1am nén MLA méi
c6 su khac biét c6 ¥ nghia théng ké & hai nhom 2,52 +
0,57(mm?) so véi 3,12 + 0,68 (mm?); p = 0,003. Bén canh do,
duong kinh 10ng mach nho nhat va 16n nhit do trén IVUS
(1,65+0,20 sv  1,81£0,24mm; p=0,02) (2,00+0,18 sv
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(LRS; MLA; %D: ti 1€ hep duong kinh trén CMV; Min.D (mm):
duong kinh long mach t6i thiéu trén IVUS; L (mm) chiéu dai
ton thuong do bang IVUS)
Twong quan nhiéu va c0 y nghia thong keé (p <0,05) do la:
® LRS (dlem vung chi phéi co tim); (p=0 ,004)
@® MLA (tiét dién cit ngang long mach tdi thiéu);
(p 0,037)
Do d6, cac bién s& dugc dung dé phan tich hdi quy gom:
LRS, MLA. .
H¢ so twong quan giira cac bién so voi FFR:
Bang 3.23: M6 hinh tom tit (b)
Mo hinh R R”* | R”hiéu chinh
1 0,543(a) | 0,295 0,261 )
a Cac yé€u t0 tién doan: (Constant), MLA, LRS. b Bién
phu thudc: FFR
Nhan xét: C6 su tuong quan kha chat va co y nghia
thong ké gitta FFR v&i cac bién sb: MLA, LRS. Hé s6 tuong
quan R = 0,543.
Phuong trinh hoi quy vé mbi trong quan gitra bién (101
FFR sau cho hep véi bang dlem nguy co Leaman (LRS), tiét
dién cit ngang long mach téi thiéu (MLA, mm?):
FFR = 0,789 + 0,039x(MLA) — 0,034x(LRS)

Piém cit
4% FFR = 0,80

© e D) SXERC)
° ©® FFR (+)

(A) (B)

T T T T T
100 200 300 400 500 600
Dién tich cat ngang 1ong mach toi thiéu (mm2)

Biéu do 3.4: Biéu dd Phan tan hdi quy timg phan FFR/MLA
v6i diém cat MLA moi va cii
Nhén xét: Phan 16n céc truong hop c¢6 MLA <4,0mm’
nam trén dudng mau do (FFR>0,80) Vung C, diéu d6 ¢ nghia la
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duong tinh gia cao khi ding diém cit MLA = 4,0mm” Néu sir
dung diém cdt méi 2,75mm?’, ti 1€ duong tinh gia duoc loai bo
nhiéu dang ké (Ving C), tuy nhién, chung ta lai d6i dién véi rii ro
khac la bo sot nhitng truong hop duong tinh that (ving B).

3.4.2. Phan tich dmrng cong ROC ciia tiét dién cit ngang
long mach téi thiéu (MLA) cia IVUS véi FFR 1a gia tri
tham chi€u

Puong cong ROC va gid tri MLA cua IVUS.

Pwong cong ROC

08

064

D6 nhay

0.4

0.

T T T T
00 02 04 06 08 10
1-D6 dac hiéu

Biéu d6 3.8: Puong cong ROC ciia MLA va FFR
Dién tich duéi duong cong (AUC): 0,752 (KTC: 95%;
0,600 — 0,905).
Gié tri chan doan dwong tinh va gia tri chan doan 4m
khi str dung gia tri chan doéan ¢l IVUS MLA = 4,0 mm?:
Béng 3.27: Céc gia tri chén doan véi MLA=4,0mm”

Céc thong sb chan doan % KTC 95%
D0 nhay (Sensitivity) 100 | 83,16 — 100%
Do dac hiu (Specitivity) 8,33 1,03 —27%

Gi4 tri tién doan duong tinh (PPV) | 47,62 | 32,0 — 63,58%
Gia tri tién doan am tinh (NPV) 100 | 15,81 —100%

D§ chinh x4c (Accuracy) 50,00
Possitive Likelihood Ratio (LR(+)) | 1,09 0,97 -1,23
Negative Likelihood Ratio (LR(-)) | 0.0 0,0

Nhan xét: Do nhay va gia tri tién doan am tinh cao t01
da nhung d9 dac hiéu qua thép (do dac hi¢u: 8,33%); d6 chinh
xac cta gia tri IVUS MLA chi 50%.
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ndm gan bé mit v6i nip xo mong chiém ti 16 dang ké s& dé gay
bién chiing trong tuong lai.

RO rang IVUS v61 md hoc 4o bén canh cho phép cung
cap nhimg thong sé do dac dinh luong vé cac dudng kinh mach,
tiét dién long mach, chiéu dai tén thuong xo vira, IVUS-VH
con cung cap nhiing thong sO ve thanh phan mang ma FFR
khong cung cép duoc. Nhirng blen ¢b trong twong lai gan hay
xa phu thudc vao thanh phan céu triic mang xo vita hién tai va
su kiém soat nhimg ton thuong nay trong tuwong lai. Diéu nay
da dugc Hoole SP chimg minh trong nghién ctru cua minh rang
thanh phan cdu tao mang xo vita 6n dinh chu yéu 1a xo soi chir
khong c6 mo hoai tir hay mang xo vira khong 6n dinh.
4.2.2.2. Dic diém ton thwong mach vanh qua FFR ciia méu
nghién ciru

FFR & cic ton thuong hep trung gian c6 gia tri khoang
0,83 + 0,08, gia tri nay rit gan véi ngudng chan doan (FFR:
0,80). Do d6, néu giwong mach ha luyu binh thugng va finh
mach vé binh thuong thi chi can mot thay ddi nho tai vi tri nao
d6 trong tiét dién cit ngang long mach va chidu dai ton thuong
s€ anh huong dong mau sau ch6 hep va lam dich chuyén gia tri
FFR di xung hodc di 1én gan hay xa ngudng chan doan thiéu
mau cuc bd co tim. Do d6, mot su sai s6 vé do dac s€ lam thay
d6i hian phuong phap diéu tri can thiép hay noi khoa thuan tay.
Trong thuc hanh 1am sang, khi gip nhimg BN c6 bét thuong &
16 xuét phat dong mach vanh can lam FFR, bénh nhan khong
dung nap hoic dung nap kém véi cac thudc din mach tbi da
(hyperemia), trd khang dau ra ¢ hé tinh mach cao can phai tinh
dén... thi khi FFR & ranh gidi chan doan sé& dé dang sai léch va
can phai dic biét luu y. Trong nhiing truong hop nhu vay, két
hop thém IVUS s& giup ich rat nhiéu cho viéc quyét dinh chan
doan va hudng diéu tri.

Cac nghién ctru thuc hién trén cac ton thuong hep dong
mach vanh trung gian déu c6 gia tri FFR gan voi ngudng chan
doan thiéu mau (FFR = 0,80). Trong nghién ctru cua Takagi A
gia tri trung binh d& ¢ dudi ngudng chan doan duong tinh, do
d6, co rat nhiéu bénh nhan c6 t6n thuwong duong tinh trong
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Koo ¢ Han Qudc trén d6i twong bénh nhan chau A cho thiy
dudng kinh mach mau tham khéo trung binh (2,75 — 3,5mm) va
MLA thap méi phu hop véi gia tri FFR doan mach twong tng.
4.2.2. Pic diém ton thwong mach vanh qua IVUS va FFR
clia miu nghién ciru

4.2.2.1. Pic diém tén thwong mach vanh qua IVUS ciia méu
nghién ciru

Tiét dién mang dan hdi ngoai (EEM) va ti 1& hep tiét
dién giita cdc nghién ciru & chau A kha tuong d@)ng nhau. Tuy
nhién, c6 sut chénh léch MLA gura cac nghién ctru quéc té véi
nhau ma dién hinh 1a cia tac g1a Kang (MLA: 2 6i1mm ) voi
Takagi A (MLA: 3,89+2,02mm?). Piéu ndy mot lan nita khang
dinh kich thuéc mach mau, hé mach wu thé, vi tri ton thuong
phai dugc tinh t61 khi st dung cac tiéu chudn chan doan hinh
anh dé dién giai bién doi huyét dong sau chd hep. Trong nghién
clru nay, chung t6i da dua hé s6 cua vi tri ton thuo’ng LRS dé
ph01 hop khi phén tich twong quan va hdi quy cac yéu t6 anh
huong trén bién doi FFR. Ti 18 hep tiét dién, EEM giita nghién
ciru cua ching t6i va cac nghién ctre khéc la twong duong nhau.
Ti 1€ hep ti€t dién trung binh khodng 60 — 70% long mach mau
va EEM trung binh khodng 10 — 11mm”.

Chung t6i so sanh cac thong sé dinh luong CMV va
IVUS theo phwong phéap t d6i chiéu cip cling nhan thiy su
khéc biét c6 y nghia thdng ké gitta hai phwong phap ma do
chinh x4c thudc vé IVUS. Cac gia tri do dac dinh lugng ton
thwong cung cap bai IVUS chinh xac hon CMV va chinh diéu
nay s& gitip cac bac si can thiép d& dang chon dung cu hop 1y dé
can thi¢p khi co chi dinh tai thong.

IVUS ¢o phan mem mo hoc 40 con cung cip thém céc
thong tin vé 4 thanh phan mé hoc cua tén thuong: xo soi, sor1
mo, can-xi va hoai tir bén trong mang xo vira. Thanh phan cau
tao cta tiét dién cit ngang long mach chd nho nhit cho thiy mé
soi (FI) va mo sgi m& (FF) chiém dién tich trung binh dén
70,20%. Pay la nhitng thanh phin mé hoc co ban ciia mot
mang xo vira on dinh. 29,8% dién tich con lai cua tiét dién la
can xi va hoai tr nho bén trong mang. Néu nhimng hoai tir nhd
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Bang 3.29: Cac gia trj chin doan véi MLA=2.64mm’
Céc thong sb chan doan % KTC 95%
D0 nhay (Sensitivity) 65 | 40,78 —84,61%
Do dac hiéu (Specitivity) 79,17 | 57,85 —92,87%

Gia tri tién doan duong tinh (PPV) | 72,22 | 46,52 — 90,31%
Gia tri tién doan am tinh (NPV) | 73,08 | 52,21 — 88,43%
Do chinh xé4c (Accuracy) 72,73
Possitive Likelihood Ratio (LR(+)) | 3,12 1,34 -7,25
Negative Likelihood Ratio (LR(-)) | 0,44 0,24 -0,83
Nhan xét: Biém cat méi (MLA: 2,64mm?) c6 cac gia tri
tién doan, va do dac higu cua gia tri IVUS MLA tang dang ké.
D6 chinh xac ting dang ké (72 73%).
Bang 3.31: Céc gia tri chin doan IVUS MLA = 2,75 mm?

Céc théng sO chan doan % KTC 95%
D0 nhay (Sensitivity) 75 150,9-91,34%
Do dic hiéu (Specitivity) 75 | 53,29-90,23

Gia tri tién doan duong tinh (PPV) | 71,43 | 47,82 — 88,72
Gia tri tién doan am tinh (NPV) | 78,26 | 56,30 — 92,54
D06 chinh xac (Accuracy) 75
Possitive Likelihood Ratio (LR(+)) 3 1,43 - 6,27
Negative Likelihood Ratio (LR( ) | 0,33 0,15-0,74

Nhan xét: Voi diém cat MLA: 2,75mm’, do nhay ting
dang ké, cac gia tri tién doan, va ¢6 dic hiéu cua gia tri IVUS
MLA tang dang ké. Do chinh xac ting dang ké (75%).

3.4.3. So sanh chup mach vanh dinh lwgng va IVUS dinh
luwong

Bang 3.32: So sanh cac théng sé dinh luong CMV va IVUS:
So sanh theo phuong phap t d6i chiéu cip (Compaired mean
t test):

Thong sd sosanh | Chupmach | IVUSAVUS) | »p
DK LM nho nhét 1,51+ 0,43 1,83+0,31 | <0,001
PK tham khao 3,05+ 0,57 3,73+0,71 | <0,001
MLA (mm) 1,99 + 1,19 322+ 1,11 |<0,001
Chiéu dai ton 21,10+ 10,84 | 25,88+10,84 | <0,001
Tiét dién cit ngang | 14,96 + 10,51 | 6,64 +3,22 | <0,001
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Nhan xét: Cac thong s6 do dac trép CMYV lu6n nhé hon
IVUS dinh lugng mot cach co y nghia thénAg ké (p<0,001).
Chuwong 4. BAN LUAN

4.1. PAC PIEM CO BAN CUA MAU NGHIEN CU'U

Cé mdu, tuéi va gidi tinh:

Nghién ctru cia chiing t6i ¢6 ¢& mau 1a 87 bénh nhan
(BN) tuong duong voi Takagi A voi sé BN 1a 51, Carlo B voi
s6 BN 1a 53, Ben-Dor I, véi s6 BN 1 92 va Lee CH véi s6 BN
12 94. Tudi trung binh trong nghién ctru ndy 62,79+10,51 tudi
twong ty khi so sanh v&i phan 16n cac nghién ctru cia Koo BK
(tudi trung binh 13 62,1+9.4), Takagi A (60), Kang SJ (61+9),
Ben-Dor I (63,8+11,8), va Yang HM (61+10).

Dac diém lam sang:

Tét cd cac BN tham gia nghiéu ctu déu c6 triéu chiing
dau thit nguc 6n dinh CCS II (29,9%) hodc CCS III (70,1%).
Két qua EF bao ton (EF: 58,10£7,94%) cua nghién ciru nay
khong c6 su khac biét dang ké véi cac tic gia Takagi A
(55,5+7,8%), Kang SJ (61+6%), Koo BK (64,1+7,5%).

4.2. PAC PIEM TON THUONG MACH VANH QUA CHUP
MACH VANH DINH LUQNG (QCA), IVUS VA FFR

4.2.1. Pac diém ton thwong mach vanh qua chup mach vanh
dinh lwong ciia miu nghién ciru

Céac nghién ciru vé cac ton thuong hep trung gian cé
su phan bd ton thuong co6 khac nhau, cic nghién ciru
Briguori C, Kang SJ, Koo BK, ton thuong chii yéu ¢ doan
gitra mach mau, trong khi d6 cac tac gia khac Lee CH, Yang
HM va ching t6i c6 ti 1& phan bd doan giita va gan tuong
duong nhau & doan gan va giira.

Céc nghién ctru vé IVUS trude day khong dé cap dén
tinh vu thé cia hé mach vanh va vi tri cia ton thuong. Bén
canh d6, hau hét cac nghién ctru ciia Koo BK, Kang SJ, Ben-
Dor I, va Yang HM khong phan tich tuong quan va hoi quy
véi cac thong s6 do dac dinh luong ton ‘thurong ma chu yéu
dung FFR dé xac dinh lai gia tri diém cit méi vé MLA. Chi
c6 nghién ciru clia Takagi A 1a co dé cap dén twong quan FFR
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véi mot thong sb chinh 14 MLA. Theo nghién ctru cua tac gia
Leaman va cia Sianos trong nghién ctru Syntax dd cho thay
muc d§ anh hudng ciia mot tdn thuong thugng tdm mac ¢ cac
vi tri khac nhau trén tri€u chung dau nguc va tién lugng cua
bénh nhan qua sy han ché dong mau dén cac phan co tim that
trai. Do do, vi tri cua ton thuong c6 vai trd quan trong bén canh
cac gia tri dinh lugng cta no.

Nghién ctru ching t6i c6 duong kinh tham khdo va mirc
dd hep trung binh twong duong cac tac gia khac ngoai trir c6 mot
nghién ctru trén mach mau c6 kich thudc kha nhé (2,72mm) cia
tac gia Lee CH ¢ Singapore. Nghién ctru cua tac gia Lee CH mét
1an nita khang dinh ring vi tri hep & dong mach c6 dudng kinh
cang nho (nho hon 2,75mm) thi tiét dién cit ngang long mach
phai nho.

Nghién ciru ciia ching t6i co chidu dai ton thwong
(20,95£9,98mm) va duong kinh chd hep trén QCA
(1,44+0,41mm) tuong ty v6i Huynh Trung Cang (chiéu dai ton
thuong 20,1+10,6mm va duong kinh chd hep trén QCA
1,4£0,3mm) va Yang HM (chiéu dai ton thwong 22,7+8,7mm va
dudng kinh chd hep trén QCA 1,5+0,4mm). Nhu vay, phan 16n
cac ton thwong trung gian gip trén 1am sang c6 mirc do hep
khoang 50% duong kinh mach mau véi duong kinh tham khao
khoang 3mm va chiéu dai khoang 20mm. Pay 1a nhiing thong s6
co ban cua nhiing t6n thuong trung gian hay gap trén mach mau
nguoi chiu A, trong d6 co Viét Nam. Piéu nay khac hin véi
nhimg nghién ctru ban dau khi dung IVUS MLA de xac lap gia
tri diém cét c6 lién quan thiéu mau co tim 14 4,0mm? véi d6 nhay
88% va do dic hiéu 1én dén 90%. Cac tac gia do6 (Nishioka T;
Takagi A) da khdo sat trén cac mach méau khong phai than chung
dong mach vanh trai va c6 duong kinh tham khdo trung binh 16n
hon 3mm — 3,5mm va phﬁn 16n & doan gﬁn cua dong mach lién
that trudc va vanh phai. Do dé, chung ta hay gip két qua duong
tinh gia khi sir dung tiéu chudn mach méu 16n khong thudc than
chung dong mach vanh trai cho cac mach mau c6 kich thuédce
trung binh (duong kinh tham khéo khoang 3mm va chiéu dai
khoang 20mm). Céac nghién ctru gan day cia Kang SJ va cua
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INTRODUCTION

1. Background

Coronary artery disease (CAD) which is worldwide
popular is increasingly common in our country. Coronary
angiography (CA) remains the gold standard for diagnosis of
CAD. When clinical symptoms are not clear or angiographic
lesions are not clearly exposed or at intermediate level, these
lesions need to be evaluated with other suitable imaging and/or
functional supportive tools. Diagnostic imaging tools often
have limitations when they are used to deduct heamodynamic
changes. On the contrary, functional assessment tools can not
evaluate the anatomy of lesions, especially, high risk or
remodling lesion which can early cause cardiovascular events.
Therefore, the proper use of these techniques or a combination
of the diagnostic criteria together in cases of need will help
increase the accuracy in assessing coronary artery lesions.

Fractional flow reserve (FFR) has been studied
intensively and established a diagnostic threshold value for
myocardial ischemia (FFR< 0.8) with a very high reliability for
separate coronary lesion supplying for a corresponding
myocardial region. Due to the ease of use, FFR measurement
has become the reference tool in research of myocardial
ischemia for other methods, such as CA and intravascular
ultrasound ( IVUS).

IVUS is a tool which is easy to use to accurately
measure quantitative parameters of coronary lesion to diagnose
ischemic heart disease and provide valuable support during
coronary intervention. Application merely of old cut-off value
of minimal lumen area (MLA) (MLA<4.0mm?) for non-
leftmain coronary artery (non-LMCA) lesion has showed a high
false-positive rate since FFR recognized in the evaluation of
myocardial ischemia and re-checked with IVUS. Therefore,
IVUS was downgraded in recent clinical guidelines. That’s the
reason why we design the study enttled: “Research on
intermediate coronary lesions by using Fractional Flow
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Reserve and Intravascular Untrasound in patients with
chronic coronary artery disease” with objects:

1. to research  morphological characteristics of
intermediate  coronary lesions via angiography,
intravascular ultrasound and fractional flow reserve.

2. to compare and to research corelation of coronary
angiography combining with IVUS and/or FFR in
evaluating of intermediate coronary lesions.

3. To establish a new cut-off value of IVUS MLA

2. The necessary and urgency of the research:

Big questions in clinical practice concerned by the
scientific community are high false-positive rate, up to half of
cases, when we apply old cut-off value of MLA (MLA=
4.0mm?%). In Vietnam, if we continue to use the old cut-off
value, the error due to false-positive diagnosis is how much and
how to enhance the specificity, sensitivity, positive predictive
value (PPV), negative predictive value (NPV) and accuracy of
IVUS? Some foreign studies have demonstrated a good
correlation with FFR when combining IVUS parameters, such
as MLA, length and atherosclerotic burden together.

IVUS, which is increasingly popular at cardiac
catheterization laboratories in Vietnam, is a support tool for
diagnostic coronary angiography and percutaneous coronary
intervention. In Vietnam, there are currently no research on this
matter. Therefore, this study was undertaken to contribute
answers to the problems of science and practice mentioned
above.

3. New contribution of the thesis

The research helped to accurately assess the
anatomical characteristics and hemodynamic changes after the
narrowing of intermediate coronary artery lesions.

The theme also highlights the advantages of
quantitative measurement of [VUS when compared to FFR and
CA and advantages of FFR in evaluating myocardial ischemia
when compared to standard CA and IVUS.



The adjustments of IVUS MLA cut-off value and
coordination with the lesion characteristics through
angiography and IVUS help estimate the value of FFR.

4. Thesis Lay-out:

This thesis has 130 pages, including the following
sections: Background (03 pages); General overview (35 pages);
Object and Method (27 pages); Result (31 page); Discusion (30
pages); Conclusion (02 pages); Recommendation (01 page);
Limitation (01 page). This thesis has 43 tables, 15 charts, and
15 figures. This thesis has 131 references, including 10
Vietnamese references and 121 English references.

Chapter 1: GENERAL OVERVIEW

1.1. CORONARY ANATOMY AND ATHEROSCLEROSIS
1.1.3. Coronary atherosclerosis and coronary artery disease
Hypothesis of process of coronary atherosclerosis

which has been accepted at most is “hypothesis of response to
injury”. Leaman’s risk scoring system (LRS) relating to
position of coronary lesions is commonly used in clinical.
1.2. ASSESSMENT OF CORONARY LESIONS BY
USING FFR AND IVUS
1.2.1. Assessment of myocardial ischemia by FFR

FFR measurement is an invasive method used to
evaluate the function of each lesion on coronary artery
supplying blood to corresponding myocardium with high
sensitivity, specificity and accuracy. Due to the ease of use,
FFR measurement has become the reference and gold standard
tool in research of myocardial ischemia for other methods such
as CA and IVUS.
1.2.2. Assessment of coronary lesions by using IVUS

IVUS is an invasive technique using a small ultrasound
probe attached to the tip of a soft catheter and recording lumen
and vessle wall during pulling backward. IVUS helps to assess
the spread of atherosclerosis, remodling, morphological plaque
or abnormality, three-dimensional structure of the blood vessels,
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and provides exact measurement parameters to guide coronary
artery intervention, especially, in leftmain coronary artery. Like
FFR, IVUS is also used to evaluate separate coronary lesion
supplying for a corresponding myocardial region.

1.3. LIMITATION OF IVUS AND NEW TREND OF
RESEARCH IN FUTURE

1.3.1. Currently domestic research about IVUS and FFR

Until now, in Vietnam, there have been several IVUS or
FFR studies on intermediate coronary lesions performed by
authors: Hoang Van Sy, Khong Nam Huong, Huynh Trung
Cang and others, however, these authors merely used IVUS or
FFR separately. IVUS studies in 2014 and 2015 used old IVUS
MLA (MLA = 4.0mm?) for non-LMCA lesions in order to
decide intervention or medical treatment.

In clinical practice, a lot of lesions with IVUS MLA <
4.0mm” show negative result when we rechecked with FFR
(FFR > 0.80). In other words, the current cut-off value of IVUS
MLA (< 4,0mm?) contents many false positives! Vietnam has
not had any research using both imaging and functional tool to
concurrently evaluate intermediate lesions.

1.3.2. Currently foreign research about IVUS and FFR

Initial IVUS studies showed that IVUS MLA cut-off
value (MLA=4.0mm?) for non-LMCA with reference diameter
greater than 3.5mm is reliable (accuracy: 92 - 93%) in the
evaluation of myocardial ischemia. However, most of the non-
LMCA diameter is not bigger than 3.5mm.

When researching on larger numbers of patients,
especially Asians, results also showed that the MLA changed
with reference vessel size.

1.3.3. Current disadvantages of FFR and IVUS and trend of
research

Obviously, the mere application of the old value (MLA
< 4.0mm?), especially in Asian patients, is revealing major
limitations because it does not correlate with the degree of
hemodynamic changes post lesion. This has opened up new
trends of research to find new cut-off values and combination
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complications of medical treatment group as well as the results
of interventional group.
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evaluation, they should apply the new IVUS MLA cut-off
adjusted with reference diameter and position of lesion
(Leaman’s risk score). As the result of this study, the average
vessel diameter is about 2.96+0,62mm and new IVUS MLA
cut-off value is about 2.75mm? or we can use the parameters of
the regression equation to predict the value of FFR.

2. For intermediate coronary lesions assessed several times by
FFR but the results are not the same after each measurement,
we should apply IVUS to provide additional parameters to
exactly decide at the cardiac catheterization laboratory.

3. If we can use both FFR and IVUS for evaluating
intermediate coronary lesions in particular conditions, this
combination will increase safety and efficacy of diagnostic

procedure and intervention and avoid unnecessary interventions.

FFR is to diagnose functional significance and IVUS is to
assess lesion morphology to optimize interventions.

LIMITATIONS AND RESOLUTIONS

Despite a lot of effort in designing and conducting
research for several years, however, we recognize that some
limitations still need to be addressed as follows:

1. The sample size was small and the research performed
at one center only. The reasons might be strict criteria for
patient selection and cost of performing concurrent 3 invasive
techniques together in social-economic circumstances like
Vietnam.

2. Quantitative measurement error can still occur due to
the objectivity and subjectivity of the study and research
facilities. In conditions permitting, we can establish
measurement units specializing in angiography, intravascular
ultrasound as developed countries already done (QCA core lab;
IVUS core lab ...).

3. Longitudial follow-up for intermediate coronary lesions
was not performed. We should follow up these lesions at
subgroups to classify and identify which morphological criteria
effecting on progrosis. During the follow-up, we can predict
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of quantitative measurement parameters for higher sensitivity,
specificity and accuracy of IVUS.

Further more, a study done in 2015 shows that
combining both IVUS and FFR together during coronary
intervention optimizes short-term and long-term prognosis.
Many centers in Vietnam currently have IVUS, however, some
centers are still using the old cut-off value (IVUS MLA =
4.0mm?) for non-LMCA lesion. There hasn’t been any
domestic research on the influence of quantitative and
qualitative anatomical values on changing hemodynamics post
lesion. That is the reason why this research is performed.

Chapter 2. OBJECT AND METHOD

2.1. OBJECT
Inclusion criteria
On clinical
- Patients aged > 18 years of age, both men and women
- Patients with angina or have data showing silent myocardial
ischemia, indication for CA
On angiography
- Patients with intermediate coronary artery lesions (on
angiography from 30-70% measured through uvantitative
coronary (QCA).
- Unable to assess lesions on one or two angiograms
Exclusion criteria:
- Patients with contraindications to CA; Patients with acute
coronary syndrome; CABG; graft lesions; lesions stented;
sequential lesions; low ejection fraction (EF < 50 %); unclear
IVUS images and/or FFR; vessle supplying for previous
infarction; vessle with distal collateral, leision on LMCA;
chronic total occlusion; contraindications to Adenosine;
pregnant patients.
2.2. METHOD

Our study is a prospective, descriptive and cross-
sectional study
2.2.1. Sample size and sample selection



Sample size:

The sample size is determined by the following formula:

n = (FP+TN)/(1-pais) = (Zq” X Psp (1-Psp))/(W* X (1-Pais))
Where: FP is false positive; TN is true negative; Z: value from
the normal distribution (1.96 for CI 95%); w: probability of
making a Type I error (when disprove the hypothesis Hy), if w
= 0.05 then Zy 975 =1.96. Psp is the desired specificity when
FFR is positive, according to Pijls’ study is 97%. w: accuracy,
w = 5%. Pg;s 1s prevalence of disease.

The prevalence of intermediate coronary artery stenosis lesion
is approximately 30% (according to the author CW Nam); so:

n = (FP+TN)/(1-paig) = (Za” X Psp (1-psp))/(W* X (1-pais)) =
1.96%x 0.03 x 0.97/((0.05%)x(1-0,3)) = 63,88

Thus, sample size are at least 64 patients.

Sample selection: one by one
2.2.3. Procedure protocols and standard process of
quantitative measurement
2.2.3.1. Protocols of CA and IVUS

Noting the qualitative parameters on coronary
angiogram and intravascular ultrasound. Measuring parameters
of length, stenosis diameter, reference diameter, the diameter of
the proximal, distal segments, the cross-section plaque (the
narrowest spot, near and far segments), plaque volume, the
volume of vessle segment, vessle eccentricity.
2.2.3.2. Protocols of CA and FFR

Besides the quantitative measurements, FFR value
recorded after giving a maximum dose of intracoronary
adenosine.
2.2.3.2. Protocols of CA, IVUS and FFR

Same as the two previous protocols.

Chapter 3. RESULTS

From 10/2011 to 12/2014, we had enrolled 87 patients in
to the research.
3.1. BASELINE PATIENT CHARACTERISTICS

Baseline clinical characteristics (Table 3.1)
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diameter (Min.D). The quantitative values provided IVUS were
more precise than CA with statistically significant difference:
The stenosis diameter (1.83£0.31mm vs 1.51+ 0,43mm; p
<0.001); Reference vessel diameter (3.73£0.7lmm vs
3.05£0.57mm; p <0.001); Average lesion length
25.88+10,84mm vs 21.10+£10,84mm; p <0.001) and MLA
(3.22+1.11lmm* vs 1.99+1.19mm?%* p <0.001). Multivariate
correlation analysis between FFR and following parameters
showed: LRS (Pearson coefficient) = -0.424; p = 0.004; MLA
(Pearson coefficient) = 0.315; p = 0.037). When performing
multivariate regression analysis between the LRS, MLA and
FFR showed regression correlation coefficient R = 0.543. The
regression equation of the relationship between the FFR values
after non LMCA intermediate coronary lesions with LRS and
MLA for are:
FFR = 0,789 + 0,039x(MLA) — 0,034x(LRS)

3. For non-LMCA intermediate coronary lesions, IVUS was
really positive on only 52.63 % of lesions, false positive up to
47.37 % with the old cut-off value (MLA = 4,0mm?). We found
a new cut-off value of MLA with a good sensitivity and good
specificity, those were: MLA = 2,75mm2: Sensitivity: 75%; 95%
CI (50.9 - 91.34%). Specificity: 75%; 95% CI (53.29 - 90.23).
Positive predictive value: 71.43%; 95% CI (47.82 - 88.72%).
Negative predictive value: 78.26%; 95% CI (56.30 - 92.54%).
Accuracy: 75%. LR(+): 3.0; 95% CI (1.43 - 6.27). LR(-): 0.33;
95% CI (0.15-0.74).

RECOMMENDATIONS

Despite certain limitations, but our study is the first
study on application of both IVUS and FFR for diagnosing
stable coronary artery disease. From this study, we propose
some recommendations as following:

1. We should not apply the old cut-off value (IVUS MLA =
4.0mm2) to evaluate a lesion on non-LMCA for functional
stenosis. When hospitals only have IVUS for functional
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doing this research as well as consultation and analysis as
presented, we would suggest using IVUS for non-left main
coronary artery, use the regression equation as above and the
new cut-off value (MLA = 2.75mm?’) for reference vessel
diameter 3.05mm =+ 0.57mm.

Our research used Leaman’s Risk Score along with
segmental anatomical partitions of Sianos. All patients had
right dominant coronary artery system, thus, the score was used
in this research right column (right dominance). Through
statistical analysis of correlation and regression correlation, we
found that there is a correlation between the LRS, MLA with
FFR value. Therefore, when assessing a lesion by IVUS, we
must be mindful of the parameters mentioned above.

CONCLUSIONS

Our research had carried out from 10/2011 to 12/2014
on 87 patients with intermediate coronary lesions on
quantitative coronary angiography (QCA). These patients were
examined further by intravascular ultrasound (IVUS) and / or
Fractional Flow Reserve (FFR), we draw the following
conclusions:

1. Characteristics of intermediate coronary artery lesions:
quantitative coronary angiography showed mean diameter
stenosis: 51.00 = 8.01%, lesion length 20.95 £+ 9.98mm,
reference diameter: 2.96+0.62mm, minimal stenosis diameter
1.44 £ 0.41mm and lesions distributed mainly in the proximal
and middle segments of arteries (RCA, LAD, LCX). IVUS
showed IVUS EEM = 980 =+ 3.9Omm2; minimal lumen
diameter: 1.83 + 0.31lmm; MLA = 3.22 + l.llmmz; Cross-
sectional setenosis: 64.75 + 10.48%; Remodling index: 1.00 +
0.11. Virtual histology analysis showed mainly fiber
components (2,23mm?) and fat fiber (0.88mm?2) accounting for
70.20%. FFR measurement showed FFR= 0.83 + 0.08.

2. There were no statistically significant differences on
clinical characteristics, angiography and IVUS between the two
groups FFR (+) and FFR (-), except for MLA and minimal
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Table 3.1: Baseline clinical characteristics
Parameters N Mean + SD
Age (year) 87 62.79 £ 10.51
Female age (year) | 20 67.10+ 11.01
Female age (year) | 67 61.51+10.09
Weight (kg) 87 59.63 +10.80
Height (cm) 87 161.57 £8.00
BMI (kg/m?) 87 22.75+3.13
Dyslipidemia (87.4%) and Hypertension (63.2%)
account for a hight proportion in this study population. Most
patients had stable angina CCS III (70.1%). LV Ejection
Fraction was 58.10 + 7.94% (Simpson).
3.2. ANGIOGRAPHIC LESION CHARACTERISTICS
3.2.1. Angiographic lesion characteristics of the study
population
Lesion type (Table 3.4):

Table 3.4: lesion type AHA/ACC
Type | number | % | Dominant
A 3 3.45 Right
B1 2 2.30 Right
B2 41 47.13 Right
C 41 47.13 Right

Sum 87 100 Right
Comment: Most (>90%) lesions belongs to type B2 and C.

These lesions located on right dominant coronary system.
Quantitative measurement of coronary lesions

(Table 3.6):
Table 3.6: Angiographic quantitative measurement
Parameters (N=87) Mean + SD
Diameter stenosis (%) 51.00 + 8.01
Length (mm) 20.95 +£9.98
Minimal diameter (mm) 1.44+£0.41
Reference diameter (mm) 2.96 £0.62
Area stenosis (%) 75.52£8.17
Density (%) 63.41 £ 16.69
Reference lumen area (mm”) 7.16 £3.16
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Minimal lumen area (mm®) 1.81+1.11
Mean lumen diameter (mm) 2.45+0.57
Mean lumen area (mm”) 5.22+2.49
Symetrical 0.49+0.31
Plaque area (mm®) 14.52 £9.64
Plaque volume (mm”) 46.64 + 44.12
Vessle volume (mm”) 95.51 +58.97

(D: diameter; SD: standard deviation)
3.2.4. Angiographic characteristics of IVUS and FFR sub
group
Quantitative Coronary Angiography (Table 3.15):
Table 3.15: Parameters of Quantitative Coronary Angiography
(QCA) of IVUS and FFR subgroup

Angiographic parameter (N=44) Mean + SD
Lumen stenosis (%) 50.66 +7.51
Length (mm) 20.89 +10.02
Minimal diameter (mm) 1.44 +0.38
Reference diameter (mm) 2.95+0.56
Area stenosis (%) 75.34+7.54
Density (%) 63.20 £ 15.84
Reference lumen area (mm?) 7.02+2.72
Minimal lumen area (mm-) 1.84 +£1.08
Mean lumen diameter (mm) 2.45+0.49
Mean lumen area (mm~) 5.22+1.96
Symetrical 0.46 £0.31
Plaque area (mm®) 13.91 £8.52
Plaque volume (mm°) 46.49 + 38.93
Vessle volume (mm’) 98.70 £ 60.01

(SD: standard deviation)

3.3. LESION CHARACTERISTICS VIA IVUS AND FFR
3.3.1. Coronary lesion characteristics via IVUS
Coronary lesion characteristics via IVUS (Table 3.16):
Table 3.16: Lesion characteristics under quantitative IVUS

Quantitative IVUS (N = 65) Mean + SD
External elastic membrane (mm?) | 9.80 +3.90
Minimal D (mm) 3.13 £0.66
Maximal D (mm) 3.80 £0.68
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long-term outcomes. Therefore, when seeking the correlation in
this study of the variables that can influence the hemodynamic
changes after intermediate coronary lesion, we have noted the
influence as followed: Leaman’s Risk Score (LRS), minimal
lumen area (MLA), the percentage diameter stenosis (%D) and
minimal diameter on IVUS (Min.D). A selective and careful
meta-analysis from 198 articles (including research abstracts)
on Pubmed until 2014, the author Bruno R. Nascimento
selected 11 studies 11 satisfying the modern scientific criteria.
According to the results, 1759 patients (1953 lesions) were
performed both IVUS and FFR. MLA showed sensitivity of 79%
(95% CI 50.76-0.83) and specificity of 65% (95% CI 50.62—
0.67); LR(+) is 2.26 (95% CI 51.98-2.57) and LR(-) is 0.32 (95%
CI 50.24-0.44), the best cut-off value for MLA is 2.61lmm’.
The above researches carefully analyzed the
correlation between the quantitative parameters obtained from
IVUS and FFR change. However, those studies only paid
attention to the reference vessle diameter regardless lesion
positions and coronary dominance to enhance the role of IVUS.
In this study, we analyzed and found correlations between these
angiographic parameters and Leaman’s risk score with FFR.
David M. Leaman performed a research in 1981 and recently
continued to be trusted to use for research known as SYNTAX
(2005) (Table 4:15). This author was more interested in
regional myocardial perfusion than the size of the vessle
because of the different vascular perfusion to a different area of
myocardium. This also means that if two lesions have the same
degree of stenosis, the proximal lesion will affect on
myocardial perfusion much more. LRS enables cardiologists
and cardiovascular interventionists to have a clearer view when
making a decision whether or not to study further after
completing angiography and recorded intermediate coronary
lesion. After deciding to use additionally imaging and/or
functional tools, we will encounter an issue whether or not to
intervene the lesion. It’s important to make a dicision for
intermediate coronary artery lesions on non-LMCA. After
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(57.85 — 92.87%); PPV: 72.22%; CI 95% (46.52 — 90.31%);
NPV: 72.08%; CI 95% (52.21 — 88.43%); Accuracy: 72.73%,;
LR(+): 3.12; C1 95% (1.34 — 7.25); LR(-): 0.44; CI1 95% (0.24 —
0.83).

Second MLA cut-off value (2) = 2.75mm?: Sensitivity:
75%; CI 95% (50.9 — 91.34%); Specitivity: 75%; CI 95%
(53.29 —90.23); PPV: 71.43%; CI1 95% (47.82 — 88.72%); NPV:
78.26%; CI 95% (56.30 — 92.54%); Accuracy: 75%; LR(+): 3.0;
CI95% (1.43 - 6.27); LR(-): 0.33; C195% (0.15 — 0.74).

Our study used FFR=0.80 as cut-off point, best values
of IVUS MLA might be: 2.64mm? or 2.75mm”. New cut-off
value, sensitivity, specitivity and diagnostic parameters found
in ROC curve our research is similar studies of Bendor, Han JK,
Itsik. Bendor Itsik noticed that when the cut-off value
MLA=2.8mm’, the sensitivity and specitivity are 79.7% and
80.3% respectively; if the author took cut-off value MLA=
3.2mm?’, the sensitivity and specitivity 69.2% and 68.3%
respectively. Meanwhile, Han JK found that for Asian patients
(over 623 lesions), the best cut-off value of MLA correlated
with myocardial ischemia on FFR <0.80 is MLA = 2.75mm’
with a sensitivity of 65% and a specificity of 68% and the area
under the curve AUC = 0,688 (0,635-0.742). Other studies
(showed at table 4.8) and Naganuma T had sensitivity and
specificity values very close to our second cutoff point (MLA =
2.75mm?2) in this study. The first cut-off value (MLA=2.64mm?)
gives very low sensitivity but better specificity. Conversely,
when the IVUS MLA cut-off value is bigger (MLA=2.75mm"?)
this value showed a slight decline in specitivity, but improved
sensitivity and harmonizing specificity and sensitivity as well
as other diagnostic parameters. Therefore, we finally decided to
choose this cut-off value: MLA=2.75mm”.

One of disadvantages of previous studies is only
taking the vessle diameter without paying attention on the
position of lesions. According to the study on jeopardy score of
Leaman, APPROACH ... the lesion location and coronary
dominance greatly affect on left ventricular function, short and

34.
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Minimal lumen D (mm) 1.83 £0.31
Maximal lumen D (mm) 2.20+0.34
Plaque area (mm?®) 6.64 £3.22
MLA (mm?) 3.22+1.11
Lesion length (mm) 25.88 £10.84
Reference lumen D (mm) 3.73+0.71

(D: diameter; SD: standard deviation)
3.3.2. Coronary lesion characteristics via FFR

FFR measurement of 66 intermediate coronary lesions
showed the following rerults: FFR = 0.83 +0.08
Comment: most intermediate coronary lesions had
negative FFR.

CLINICAL

ANALYSIS,

CORONARY

ANGIOGRAPHY AND IVUS COMPARED WITH FFR
3.4.1. Clinical and subclinical parameters compared with FFR
Table 3.19: IVUS baseline characteristics between FFR > 0.80
group and FFR <0.80 group; compared mean t test, CI 95%.

N Parameters (N =44) FFR (+) vs FFR (-) p

1 MLA (mm?) 2.5240.57vs3.12£0.69 | 0.00
2 N.C (mm’) 0.76+0.62vs 0.65+£0.63 | 0.58
3 D.C (mm’) 046+0.37vs049+0.71 | 0.88
4 F.I (mn) 1.88 £1.02vs 1.94£1.30 | 0.86
5 F.F (mn?) 0.70+0.92vs 0.77+0.84 | 0.79
6 | External elastic membrane 8.06+2.55vs9.1543.19 0.22
7 Minimal vessle D (mm) 2.8540.48 vs 2.98 +0.56 0.44
8 Maximal vessle D (mm) 3.55+0.49 vs 3.68 £0.53 0.40
9 Minimal lumen D (mm) 1.65 +0.20 vs 1.81 +0.24 0.02
10 | Maximal lumen D (mm) 2.00+0.18 vs 2.15+0.21 0.02
11 Plaque area (mm’) 5.76 £2.26 vs 6.03 £3.06 0.75
12 | Refvessle D/IVUS (mm) 3.47+0.67 vs 3.74 £0.68 0.19
13 Area stenosis /IVUS 66.89£11.07 vs 62.49 £10.69 | 0.19
14 Length / IVUS (mm) 25194947 vs 26.06 +10.64 | 0.78

(D: diameter; SD: standard deviation)
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Comment: No statistical differences were detected
between the two intermediate coronary artery lesion groups
with FFR (+) and FFR (-), except two parameters: [IVUS MLA
and minimal and maximal lumen diameters.

3.4.2. Regression analysis and correlation between variables
with FFR
The correlation coefficients of the variables with FFR
(table 3.22):
Table 3.22: Correlation of potential parameters with FFR

Correlation LRS MLA %D | Min.D L

Correlation - . _
FFR | Pearson | 0.424¢%% | 0-313() | 25 | 0253

Sig. (2-tailed) 0.004 0.037 | 0.066 | 0.098 | 0.577

Significant correlation ** with p<0.01 (2-tailed). *
with p<0.05 (2-tailed).
(LRS; MLA; %D: diameter stenosis on CA; Min.D (mm):
minimal diameter on IVUS; L (mm): lesion length on IVUS)
Statictically significant correlation (p <0.05):
@ LRS (Leaman’s Risk score); (p=0.004)
® MLA ; (p=0.037)
Hence, these parameters are used for regression analysis:
LRS and MLA.
The correlation coefficient between the variables with
FFR:

Table 3.23: Model (b)
Model R R* | R (adjusted)
1 0.543(a) | 0.295 0.261

a predicting parameters: (Constant), MLA, LRS. b

depending variable: FFR
Comment: There are fairly tight correlation and

statistical significance between the FFR with variables: MLA,
LRS. The correlation coefficient is R = 0.543.

The regression equation of the relationship between the
change of FFR value with LRS and MLA:

FFR = 0.789 + 0.039x(MLA) — 0.034x(LRS)
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Analysing of ROC curve via old IVUS MLA cut-off
value with FFR as gold standard shows that if we continue
using this value IVUS MLA=4.0mm?, false possitives will be
high. Diagnostic parameters with old IVUS MLA=4,0 mm?” are:
sensitivity: 100%; DO dac hiéu 8.33%; PPV: 47.62%; NPV:
100% and accuracy: 50%.

Back to the 44 patients in IVUS and FFR subgroup,
IVUS documented and FFR measured as gold standard, we
found that only 20 patients with MLA<4.0mm? have FFR (+).
Up to 22 (50%) patients with MLA<4.0mm?” have FER (-). That
means that, in fact, if physician still apply the old diagnostic
criteria for ischemic diagnosis (MLA=4.0mm?) for non-LMCA,
up to 50 % of patients will undergo coronary intervention with
false possitive.

When randomizing intermediate coronary lesions into
study and using of IVUS or FFR to assess myocardial ischemia,
Chang Wook Nam recorded 91.5% of IVUS will intervene
while only 33,7% of patients assessed by FFR underwent
intervention (p <0.001). In this study, we found that if we use
FFR as gold standard, IVUS real positive test is 52.63%, and
IVUS false positive up to 47.37%. Therefore, our research as
well as recent studies provide evidence that we should not
continue using the old cut-off value (MLA= 4.0mm?) because
false positive rate is clearly high.

In new research published in 2014, Naganuma T found
the new cut-off value for IVUS that corresponding to FFR <
0.80 is: For vessel reference diameter > 3mm, MLA cut-off
value is 2,84mm?2 with sensitivity 72.2%, specificity 83.0%,
and area under the curve was 0.823. Correlation between MLA
and FFR i1s r=0.429; p< 0.001.

Also from the ROC curve analysis with an area under
the curve (AUC) 0.752 (CI: 95%, from 0.600 to 0.905), we
found that the best cut-off value MLA for this study can be
2.64mm” or 2.75mm?’.

First MLA cut-off value (1) = 2.64mm®: Sensitivity:
65%; CI 95% (40.78 — 84.61%); Specitivity: 79.17%; CI 95%
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=-0.424 with p=0,004) and tpeason =0.315 with p=0.037)
respectively.

A recent study by Lee CH suggests that there is a
correlation between the lesion length, the burden of
atherosclerosis, intravascular reference diameter. The study
also analyzed the correlation of factors CA, IVUS and FFR,
however, Pearson correlation coefficient is not high. This may
be due to the sample size of the study was modest.

Multivariate regression equation was only established
with the real variables that statistically affect the value of FFR.
Correlation coefficient R=0.543 of the equation shows quite
tight correlation between FFR and the dependent variables:
MLA and LRS.

Based on multivariate regression analysis mentioned
above, along with tight correlation between the coefficients and
variables, we have a regression equation of the relationship
between the value of FFR change with LRS and MLA:

FFR = 0,789 + 0,039x(MLA) — 0,034x(LRS).

This equation allows us to be able to predict the value
of FFR after lesions based on anatomical parameters obtained
from the angiogram and IVUS of intermediate coronary artery
lesions with confidence interval (CI 95%) for the constants and
parameters respectively as followed: CI 95% of constant 0,789
1s from 0,692 to 0,886; CI 95% of MLA is -0,009 — 0,070 and
CI95% of LRS is -0,054 —-0,014.

Comparing with Takagi's research on multiple
regression parameters we found that the multivariate correlation
coefficient R=0.716 is higher than the multivariate correlation
coefficient (MLA, LRS) in our study R = 0.543. When we
combined with the other parameters of the vessel, R coefficient
is higher but statistical significance and confidence interval are
lower. In order to know the role of diameter stenosis and
minimal lumen diameter impacting on the value of FFR, we
need to expand the study with greater number of patients.

4.3.3. Discussing on ROC curve and new IVUS MLA cut-off
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Chart 3.4: Distributed partial regression of FFR with old and
new MLA cut-off

Comment: Most of the cases with MLA < 4.0mm’
located above the red line (FFR>0.80) Zone C, which means
that high false positives when using cut-off value MLA =
4,0mm”. If using a new cut point MLA = 2.75mm?, false-
positive rate was significantly eliminated in many cases (Zone
C), however, we faced with other risks is rejecting true-positive
cases (zone B).
3.4.2. ROC curve analysis of IVUS MLA with FFR as gold
standard

ROC curve and MLA cua IVUS.

Pwong cong ROC

/|

1-D6 dac hiéu

Chart 3.8: ROC Curve of MLA and FFR
AUC: 0,752 (SD: 95%; 0.600 — 0.905).



12

Diagnostic values if using IVUS MLA cut-off value 4.0

2
mm :

Table 3.27: Diagnostic values with MLA=4.0mm®
Diagnostic values % CI95%
Sensitivity 100 | 83.16 — 100%
Specitivity 8.33 1.03 —27%
PPV 47.62 | 32.0 — 63.58%
NPV 100 | 15.81 —100%
Accuracy 50.00
Possitive Likelihood Ratio (LR(+)) | 1.09 0.97-1.23
Negative Likelihood Ratio (LR(-)) | 0.0 0.0

Comment: high sensitivity and NPV, however,
specitivity is low (8.33%); accuracy of IVUS MLA is only
50%.

Table 3.29: Diagnostic values with MLA =2.64mm’

Diagnostic values % CI95%
Sensitivity 65 | 40.78 —84.61%
Specitivity 79.17 | 57.85 -92.87%
PPV 72.22 | 46.52 -90.31%
NPV 73.08 | 52.21 — 88.43%
Accuracy 72.73
Possitive Likelihood Ratio (LR(+)) | 3.12 1.34-7.25
Negative Likelihood Ratio (LR(-)) | 0.44 0.24 - 0.83

Comment: New cut-off value (MLA: 2.64mm?) has
higher sensitivity, PPV, NPV and accuracy.

Table 3.31: Diagnostic values MLA = 2.75 mm®

Diagnostic values % CI95%
Sensitivity 75 150.9-91.34%
Specitivity 75 | 53.29-90.23
PPV 71.43 | 47.82 —88.72
NPV 78.26 | 56.30 —92.54
Accuracy 75
Possitive Likelihood Ratio (LR(+)) 3 1.43 -6.27
Negative Likelihood Ratio (LR(-)) | 0.33 0.15-0.74
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In our research, if we use the cut-off value 0.80, only
47.62 % of intermedidate coronary artery lesions is possitive. In
general, intermediate lesions show positive only about half of
cases. In fact, cardiac catheterization laboratories in our country
are still using the old IVUS MLA cut-off 4.0mm? for coronary
artery lesions for non-LMCA. Therefore, about a haft of cases
have wrong indication for intervention.
4.3. STATISTICAL ANALYSIS OF CORONARY
ANGIOGRAPHY, IVUS, AND FFR
4.3.1. Clinical and subclinical variables with FFR

Comparing basic characteristics of FFR<0.80 and
FFR > 0.80 subgroups by using compared mean t-test showed
no statistically significant difference on clinical and
angiography between the two groups. This suggests that
important factors are MLA and lesion location making a
significant pressure change after lesions. Even with the
development of science and technology for 3D evaluation of
intermediate coronary lesions in recent study (2014) also
showed that only 14% sensitivity and specificity of 47% when
compared FFR match. This result shows that gold standard for
intermediate coronary lesoin lesions is something else, not
QCA any more. Comparing basic characteristics of the IVUS
population with FFR > 0.80 or < 0.80 at table 3.19 through
compared mean t-test shows that IVUS virtual histological
factors don’t influence on the difference. Parameters making
statistical differences between the two groups FFR (+) and FFR
(-) are MLA (2.52+0.57mm” vs 3.12+0.68mm? p=0.003);
minimal lumen diameter (1.65+0.20 vs 1.81£0,24mm; p=0.02)
and maximal lumen diameter (2.00+0.18 vs 2.15+0,21mm; p=
0.02).
4.3.2. Regression analysis and correlation between variables
with FFR

We analyzed the correlation between the variables that

can affect the value of FFR, noted that variables LRS and MLA
have high levels of Pearson correlation with FFR value tpearson
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histological lesions: fiber, fat fiber, calcium, and necrotic
plaque inside. The composition of the cross sectional area
showed fibrous tissue (FI) and fat fiber tissue (FF) occupying
about 70.20%. These are the basic components of a histological
stable plaque. The rest (29.8% of the section) compose of
calcium and necrosis. If the small necrotic tissue with thin
fibrous cap located near the plaque surface significant will
cause complications in the future.

Obviously, virtual histology IVUS not only provide
quantitative measurement (diameter, length and cross-sectional
area of atherosclerotic lesions), it also provides plaque
composition which FFR can not supply these kinds of data. The
cardiovascular events in the near or far future depend on plaque
tissue components and the controlling of the disease. This has
been proven by Hoole SP in his research that the composition
of stable plaque mainly contains fibers but no necrosis tissue or
unstable plaque.
4.2.2.2. Coronary lesion characteristics under FFR:

FFR value in intermediate coronary lesions is about 0.83 +
0.08. This value is very close to the diagnostic threshold (FFR: 0.80).
Therefore, if vascular beds and veins system are normal, just a small
change in anatomical parameters (cross-section area, lesion length)
will affect on the blockage of blood flow and FFR values shifted
downward or upward near or far diagnostic threshold of myocardial
ischemia. Therefore, a measurement error will affect the results and
interfere the treatment strategy. In clinical practice, when patients
with abnormality of coronary artery ostium, intolerant or poorly
tolerated with maximum vasodilator (hyperemia), patients with high
impedance due to venous system... the borderline result will need
additional tools, such as, IVUS to determine the diagnosis and
treatment.

The studies conducted on the intermediate coronary
lesions usually have borderline FFR and are close to diagnostic
threshold (FFR = 0.80). In the study by Takagi, a mean value
was below the threshold of a positive diagnosis, so there are
many positive patients to the test. The remaining studies are
equivalent to our FFR study.
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Comment: New cut-off MLA: 2.75mm2, sensitivity,
specitivity, PPV, NPV and accuracy is significantly improved.
3.4.3. Comparision of quantitative QCA and IVUS

Table 3.32: Comparision of quantitative QCA and IVUS:
Compaired mean t test:

Parameters (N=65) | Angiography IVUS p
Minimal lumen D 1.51+£0.43 1.83+0.31 | <0.001
Reference D 3.05 +0.57 3.73+0.71 | <0.001
MLA (mm) 1.99+1.19 322+ 1.11 | <0.001
Lesion length 21.10£10.84 | 25.88+10.84 | <0.001
Plaque area 14.96 +10.51 | 6.64+3.22 | <0.001

Comment: Angiographic parameters is always smaller
than on IVUS (p<0.001).

Chapter 4. DISCUSSION

4.1. BASELINE CHARACTERISTICS

The sample size, age and gender:

Our study had a sample size of 87 patients. This is
equivalent to the number of patients in studies of Takagi A (51
patients), Carlo B (53 patients), Ben- Dor I (92 patients) and
Lee CH (94 patients). The average age in this study is 62.79 +
10.51 years. It’s the same when compared to the majority of
studies of Koo BK (62.14£9.4yrs), Takagi A (60yrs), Kang SJ
(61 £ 9yrs, Ben-Dor I (63.8 +11.8yrs), and Yang HM (61 £ 10).

Clinical characteristics:

All participating patients have stable angina, CCS II
(29.9%) or CCS 1II (70.1%). LV ejection fraction is preserved
(EF: 58.10 £ 7.94%) with no significant difference with the
authors: Takagi A (55.5 = 7.8%), Kang SJ (61 + 6%), Koo BK
(64.1 £ 7.5%).

4.2. CHARACTERISTICS OF CORONAY LESION
THROUGH QUANTITATIVE CORONARY
ANGIOGRAPHY (QCA), IVUS AND FFR

4.2.1. Quantitative coronary angiography characteristics of
study sample



14

The studies of intermediate coronary artery lesions
have different lesion distribution. In the study of Briguori C,
Kang SJ, Koo BK, lesions mainly distributed at middle
segment of coronary artery, while other authors, such as, Lee
CH, Yang HM and us have an equal distribution of the
proximal and middle segments.

The previous IVUS studies did not address the
dominance of CAD systems and the location of the lesions.
Besides, most of the studies, such as, Koo BK, SJ Kang, Ben-
Dor I, and Yang HM, did not analize the correlation and
regression between FFR with quantitative parameters. They
mainly paid attention on setting up a new IVUS MLA cut-off
value. Only the study by Takagi A mentioned a correlation
between FFR and IVUS MLA. According to the study of
Leaman (1981) and Sianos in Syntax trial, the results have
shown the influence of an epicardial lesion at different
positions on the symptoms and the prognosis of patients due to
the flow restriction of myocardial blood to the left ventricle.
Therefore, lesion location has an important role besides its
quantitative value.

Our research has reference diameter and average
stenosis equivalent to other authors, except a study on rather
small vessels (2,72mm) of Lee CH in Singapore. Research by
author Lee CH again confirmed that the smaller vessle diameter
is (less than 2,75mm), the smaller MLA is.

Our study has a lesion length of 20.95 + 9.98mm and
diameter stenosis on QCA (1.44 £ 0.41mm ) similar to Huynh
Trung Cang with lesion length of 20.1£10.6mm and diameter
stenosis of 1.4 + 0.3 mm on QCA and Yang HM with lesion
length of 22.7 £ 8.7mm and diameter stenosis of 1.5 + 0.4 mm
on QCA. Thus, the majority of intermediate coronary lesions
encountered clinically about 50% in diameter stenosis with
reference diameter and length about 3mm and 20mm
respectively. These are basic parameters of intermediate
coronary lesions on Asian patients, including Vietnamese
patients. This is different from the original research on IVUS
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using MLA of 4.0mm” as a cut-off value relating to myocardial
ischemia with sensitivity 88% and specificity 90%. Authors (T
Nishioka; Takagi A) surveyed on non-LMCA with reference
diameter larger than average 3mm - 3.5mm and the majority of
lesions at proximal coronary artery. Therefore, we usually meet
false-positive results when applying standards of large vessels
and proximal segments for smaller diameter (reference
diameter and length about 3mm and 20mm respectively). The
recent studies by Koo and Kang SJ in Korea on the Asian
patients showed average reference diameter from 2.75 to
3.5mm and low MLA correlating with FFR value.
4.2.2. Coronary lesion characteristics under IVUS and
FFR
4.2.2.1. Coronary lesion characteristics under IVUS

External elastic membrane (EEM) and area stenosis
between studies in Asia are rather identical. However, there is a
difference about MLA between international studies together,
typically different between Kang (MLA: 2.6 + Imm?) with
Takagi A (MLA: 3.89 + 2,02mm?). This once again confirms
the vessle size, vascular dominance must be taken into account
when using the diagnostic angiographic criteria for interpretting
hemodynamic changes after a lesion. In this study, we have
taken coefficient LRS to coordinate the analysis of correlation
and regression of factors affecting on change of FFR. The area
stenosis, EEM between our study and the studies conducted
were similar to other studies. Most lesions have area stenosis
about 60-70% and EEM about 10 - 11mm”.

We compared quantitative coronary angiography with
IVUS by using compared mean t-test. We found statistically
significant differences between the two methods in which the
accuracy of the IVUS was superior. The quantitative
measurement values provided by IVUS is much more accurate
and this will help doctors to choose appropriate tools for
intervention when revascularization indicated.

IVUS with virtual histology software also provide
additional information on the 4 main components of
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