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PAT VAN PE

Bénh dong mach vanh (PMV) la mot trong nhiing nguyén nhan
hang dau gay tir vong. Vi thé can thiép diéu tri bénh mach vanh ngay
cang dugc chu y va phat trién nho sy ra doi ciia cac cong ngh¢ mai.

PMV c¢6 nhidu bién d6i va bat thuong giai phau. Nim viing
nhing diéu nay la co s¢ quan trong cho béc si lam sang doc cac films
chup mach, phau thuat hay thyc hién cac thu thuat nhu nong hay dat
stent diéu tri hep, tic DMV mot cach ding dan va chinh xac nham
nang cao hiéu qua diéu tri. Trong can thi¢p vao mot doan hay nhanh
mach, can biét rd cac thong tin vé nhanh hay doan mach 4y: tin suit
c6 mat, vi tri, kich thudc, hudng di va goc tach.

Céc ky thuat chan doan hinh anh hién tai cho phép lam hién hinh
anh cic PM ngay cang rd nét hon. Theo thong 1¢, nguoi ta van coi
hinh anh trén cac phim chup mach vanh qua da (PCA-Percutaneous
Coronary Angiography) 1 “chuin”, 1a cin ctr && danh gid kha ning
hign anh cua cdc phuong ti¢gn khac. 64-MSCT (Multislice Spiral
computer tomography) cé gia tri rat cao trong hién anh cdc PMV, viéc
s0 sanh gia tri hién anh cta n6 so v6i PCA la viéc 1am can thiét,

Trén thé gidi da co rat nhidu bao cao vé bién ddi hay bat thudng
cta cac DM trén céc hinh anh chup MSCT va chi ra nhiing kho6 khan
trong viéc lwa chon va dit nhiéu stent ciing ldc vao cac nhanh mach.
O Viét Nam, c4c béo céo hién nay chi thu hep trong khoang khong
gian bénh 1y va thuong ton ctia mot nhanh mach nhé nao d6 ma chua
c6 nhimg bao c4o vé giai phiu cua ca hé théng dong mach vanh. Véi
nhitng 1y do trén, chung toi tién hanh dé tai “Nghién ciru gidi phiu
DM vanh trén hinh anh chup cdt Iép vi tinh 64 16p so véi hinh dnh
chup mach vanh qua da” nham cac muc tiéu:

1. Xac dinh khd nang hién danh, kich thudc, goc tach cdac doan va
nhanh ddng mach vanh trén chup cdt I6p vi tinh 64 16p so véi
hinh anh trén chup mach vanh qua da.

2. M6 ta mét s6 bat thuong giai phau ciia DM vanh dwa trén hinh
danh chup cdt 16p vi tinh 64 16p va hinh anh trén chup mach
vanh qua da.

1. Tinh cap thlet cia de tai

Hiéu biét vé cac bién ddi va bat thuong giai phau dong mach vanh
(DMV) cling nhu thong tin chi tiét vé timg doan hay nhanh mach la
co SO quan trong cho doc céc films chup mach, phau thuat va nhat la
thuc hién cac thu thuit can thiép mach mau mét cach dang dan va
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chinh xac. Hién nhiing hiéu biét va thong tin vé gidi phau cac bMV
dwa trén cac k¥ thuat nghién ciru truyén thong chua dap ung duoc doi
hoi ngay cang cao cua can thi€p mach. Ky thuét chup MSCT da cho
phép lam hién hinh danh DMV rd nét va viéc tan dung hinh anh PMV
trén loai film chup nay de nghién ctru hira hen dua ra dugc nhitng mo
ta chi tiét hon cho yéu cau can thiép mach.
2. Nhu’ng dong gop méi caa luén an

Luén én da cung cap cac thong tin chi tiét vé ty 1é c6 mat, duong
kinh va géc tach cua cac doan va nhanh ctia cac DMV trén 64-MSCT
trong su so sanh vi PCA; mbi lién quan gitra_ 16 xuét phat cua cac
DMV v6i cac xoang dong mach chu dugc thay 0 trén 64-MSCT
trong khi trén PCA thi khong thé. Ng0a1 cac bién doi thuong gap,
luén an ciing cho thay ty 1¢ gip clia cac bat thuong giai phiu.
3. B6 cuc luan an

Luan an co 119 trang, g0m phan Dit van dé, Két luan va 4 chuong;
Tong quan (36 trang), Doi twong va phuong phap nghién ciru (16 trang),
Két qua (31 trang), Ban luan (31 trang). C6 31 béng, 84 hinh, 2 biéu do
va 135 tai liéu tham khao (16 tiéng Viét, 119 tiéng Anh).

Chuong 1
TONG QUAN

1.1. Thuét ngir vé PMV

Cic DMV (coronary arteries): gom DMV trai (left coronary
artery) va DMV phai (rlght coronary artery) tach ra tir cic xoang DM
cha (aortic sinuses) cia DM chu 1én. Conorary xudt phat tir tiéng
Latin: corona,
1.2. Quan diém khéac vé sw phan chia PMV

Theo duong kinh va ving cap mau, hai nhanh glan tht trudc va mi
ctia DMV vanh trai, mdi nhanh co thé duoc coi nhu gan twong v6i PMV
phéi. Vi thé c6 ngudi xem nhu c6 3 DMV, nhét 1a khi khong c6 than
chung DMV trai. Nhung quan diém nay khong phé bién.
1.3. Lich sw nghlen c1ru, ung dung mach vanh

Hé DMV c6 lich st nghién ctru rat dai tir thoi Hy Lap cb dai dén
thé ky 19. Chyp X quang mach vanh sau khi bom thudc can quang
dugc Mason Sones thuc hién nam 1962 Ben nay, hinh anh chup
PCA van dugc xem 1a ¢ ‘chuan vang’ trong chan doan bénh ly mach
vanh. May chup CLVT ra doi nam 1971 va di phat trién qua cac thé
hé may CLVT 2, 4, 16, 32, 64, 128, 256, 320... ddy, cho phép thu
dugc hinh anh DMV ngay cang 16 nét va han ché dan phép chup
PCA mang tinh xam l4n.



1.4. Giai phiu caic PMV
1.4.1. Nguyén iy

L6 xudt phat cic DMV nim & cac xoang DM chu phai va trai
(right/left aortic sinus), ngay dudi mit phang ranh gidi gitra xoang DM
chi va DM chu Ién, sy thay d6i quanh vi tri nay khong quéa lem.

1.4.2. Duwong di

- DMV phdi: tb xoang chu phai dong mach di hudng sang phai,
hop véi truc doc ciia PM chi mét goc khoang 53° (tir 15 - 150°%), di
theo nira phai ranh vanh t6i “ving diém” thi tan cing.

- Dong mach vanh trdi: than chung di ra trude, hop voi truc doc
cia DM chu mot goc vao khoang 38°, rdi chia thanh PM mii di vao
nira trai ranh vanh va DM lién that trudc di xudng rinh gian that trudc;
hai nhanh tao v&i nhau mot goc khoang 86°.

1.4.3. Phdn nhdnh va doan

Cac nha lam sang thuong phan chia c&c PMV thanh cac doan va
nhanh dé thuin tién cho md ta céc ton thuong: Hiép hdi Tim mach
Hoa ky chia thanh 15 doan va nhanh; cac nha ngoai khoa tim mach
(CASS-Coronary Artery Surgery Study) chia thanh 29 doan va nhanh
(xem bang dudi va Hinh 1.1).

Yl pmvpnai | pmerr | Y PM mii
hi¢u hi¢u hi¢u
1 |Poan gan 11 |Thén chinh 18 |Poan gan
2 |DPoan gilta 12 |Poan gan 19 |Poan xa
3 |DPoan xa 13 |Poan giita 20 |Nhanh bo tu 1
4 |Nhanh LTS 14 |Poan xa 21 |Nhanh bo tu 2
5 |Nhanhnhithatsau | 15 |Nhanh chéo 1 22 |Nhanh bo tu 3
6 |Nhanhsaubén 1| 16 |Nhanh chéo 2 23 |Nhanh ranh nhi that
7 |Nhanh sau bén 2| 17 |Nhanh vach 24 |Nhénh sau bén 1
8 |Nhanh sau bén 3| 29 |Nhanh chéo 3 25 |Nhénh sau bén 2
9 |Nhénh vachsau | 28 |Nha&nh phan giac| 26 |Nhéanh sau bén 3
10 |Nhéanh bd nhon Nhéanh sau trai

Hinh 1.1. Sod6 phan chia 29 doan va nhinh DM



1.4.4. Vong noi

1.4.5. Uu thé mach

1.4.6. Kich thuéc

1.4.7. Mgt so bit thuwong gidi i phéiu bam sinh:

Céc bat thuong giai phau PMV cong lai _gdp ¢ khoang 12% sO
nguoi. Cac bat thudng chinh 1a bat thuong vé vi tri cta 18 xuat phat
va vé duong di.

1.5. Cac k§y thuit nghién ciru gidi phau PMV

1.5.1. Ky thudt phéu tich

1.5.2. Ky thuit Iam tiéu ban an mon (Injection - Corrosion Techniques)
1.5.3. Ky thudt chup X quang c6 bom thuéc cin quang trén xdc
1.5.4. Ky thudt chup mach vanh qua da (PCA- Percutaneous
Coronary Angiography)(trén nguéi song)

K¥ thuét c6 uu thé trong viéc lam hién hinh cac nhanh mach, hién tai
k¥ thuat nay van duoc coi la “tiéu chuan vang” (Gold standard) trong
khao sat bénh 1y cling nhur giai phau M. Tuy nhién kha ning nhan dinh
cac nhanh mach con phuy thudc vao nhiéu yéu t6 nhu: dam do chit can
quang trong long mach hay huéng quan sat cac nhanh mach.

1.5.5. Ky thudt chup cit l6p vi tinh

K§ thuét chup cit 16p vi tinh (CT-Computer Tomography) duoc
gi6i thiéu lan dau nim 1972 boi Godfrey N. Hounsfield va Dr Allan
Macleod Cormack. Hé thong khong ngimg dugc cai tién va nang cap
vé sb luong bong phat tia, cling nhu bd phan nhan cam bién nham:
giam thoi gian chup, ting dién tich tham do trong mdi lan chup, qua
d6 1am tang d¢ nét hinh anh thu dugc, giup nhan dinh chinh xac hinh
thai giai phdu DMV va cac tén thuong trén cdc nhanh mach nay.

Chwong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. D6i twong nghién ciru

164 phai anh cta 164 bénh nhan dugc chup DMV bing 64-MSCT
va PCA tai Bénh vién Hiru Nghi Ha Noi trong khoang thoi gian tir
2009 dén 2014. Cac hinh anh phai r6 nét, khéng co6 biéu hién t6n
thuong hep 1ong mach ti mirc anh hudng t6i huyét dong (hep nho hon
50% duong kinh long mach). Keém theo la cac bénh an c6 du thong tin
hanh chinh.

C& mau duogc xéac dinh theo cong thirc tinh ¢& mau cho viéc ude
tinh ty 1& phan tram:
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n= Zzl_ o2 p(l_ p)
d 2

Trong d6 p 1a ty 1é bat thuong giai phau theo Chaitman 1a 0,12,
tinh duwgc n = 164.

Su c6 mit cuia cac doan va cac nhdnh BPMV va goc tach duge thong
ke trén ca 164 phai anh. Riéng dudng kinh cac doan va cdc nhanh PMV
chi dugc tién hanh khao st trén cac phai anh khong co ton thuong hep
long mach.

2.2 Phwong phap nghién ciru

Nghién ctru duge tién hanh theo phuong phap NC mo ta cit ngang.
2.2.1. Cac ngi dung nghién ciru

- Céc doan cta cac than mach 16n va céac 16 PMV

+ Kha nang hién anh cac doan ctia cac than mach 16n.

+ Vi tri cia cac 16 DMV so véi cac xoang DM chul.

+ Hudng di cua cac DMV so voi xoang DM chu va DM chu 1én

- Céc doan va nhanh cia bPMV phai: 3 doan gin gura va xa; cac nhanh
non, nit xoang nhi, thit phai, bd phai, thit trai sau va gian thét sau.

- Cac doan va nhanh cua BPMV trai:

+ Thén chung.

+PM lién thit trude: cac doan, va nhanh chéo, cac nhanh vach.

+ DM mii: cac doan, cac nhanh bo tu.

2.2.2. Cach do dwong kinh, cac goc va tinh dp hep cua tirng doan
va nhanh
* Do trén 64-MSCT: bang phan mém Visual estimates and computer
- assisted measurements
* Do trén PCA: Bang phin mém Quantitative Coronary Alaysis
(QCA) dugc tich hop san trén hé thong may chup mach s héa.

Mirc hep (%) = [(Dn - Ds)/Dn] x 100%.

Dn 1a duong kinh dong mach truéc chd hep.

Ds 1a duong kinh dong mach tai chd hep.
2.2.3. Cac phwong tién chup phim
% My cat l6p vi tinh 64 I6p: H¢ thong may chup 64-MSCT (Light
speed VCT 64 - GE) tai Bénh vién Hiru Nghi Ha Noi. Dya theo ph?m
mém GE - work station V4.3.0, dit liéu chup cua may dugc tai tao
theo cac dinh dang MPR, MIP, VRT... dé c6 thé nhan dinh duoc
nguyén uy, duong di va phan nhanh cua ting doan va nhanh PMV.



Hinh 2.1. Cac dang anh dwoc tai tao trénphim chup 64-MSCT:
A. anh MPR, B. SSD, C. VRT, D. MIP
% Mady chup mach qua da ciia hang Philips
Tu thé chup cac DPMV: nhu & hinh 2.20 véi DMV phai va hinh
2.21 v61 DMV trai.

Hinh 2.2. T thé nghiéng trdi (A) quan st doan gan DMV phdi, tur
thé trude sau (B) danh gid doan xa, véi twe thé nghiéng phdai 30° quan
sat doan gitra (C)

Hinh 2.3. RAO - cranial (RAO 10, cranlal 25 45) khao sat DM
lién thdt truée voi cac nhanh chéo, nhanh vich (4), LAO - caudal
(LAO 40 - 60°, caudal 15 - 300) khdo sat tot doan than chung, doan
gan PM lién that truée, DM mii(B)
2.2.4. Xir Iy s0 ligu
- S6 lidu dwoc nhap va xt ly theo thuat toan thong ké phan mém
SPSS 11.5 for Window va cac phép toan thong thuong.
- Ty I& hién anh va cac gi4 tri kich thudc trén 64-MSCT duge ddi
chiéu vai cac ty 1&/gia tri twong tmg trén PCA dé tinh d6 nhay va do
dac hiéu.


http://www.pcipedia.org/wiki/File:RecommendedRadiographicProjections_03072014.png
http://www.pcipedia.org/wiki/File:RecommendedRadiographicProjections3.png
http://www.pcipedia.org/wiki/File:RecommendedRadiographicProjections2.png
http://www.pcipedia.org/wiki/File:RecommendedProjectionsForTheLCA.png
http://www.pcipedia.org/wiki/File:RecommendedProjectionsForTheLCA2.png
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) Chuong 3 .
KET QUA NGHIEN CUU

3.1. Pic diém chung vé bénh nhan
3.1.1. Phan bé theo gici
Bang 3.1. Phan bd ty 1& bénh nhan theo gidi

Gioi n Ty 1§ %
Nam 137 83,5
Nit 27 16,5
Téng 164 100

Trong 164 bénh nhan, ty 18 nam gidi trong nghién ctru cao gip 5

lan nt.

3.1.2. Phéin bé theo tuoi
Bang 3.2. Phan b ty 1& bénh nhan theo nhém tudi

Gidi Chung Nam Nir
Nhém tudi n [Ty18% | n [Ty1lé% | n | Ty1é %
<60 17 | 104 |14 | 102 |3 ] 111
60-75 107 | 652 | 93| 679 [14]| 519
>75 40 | 244 | 30| 219 |10 370
Téng 164 | 100 |137| 100 |27 | 100

Phan 16n trong NC 1a nhém bénh nhan trén 60 tudi.

3.2. Vi tri 16 PMYV so véi ciac xoang PM chii
3.2.1. Vj tri 16 PMV so véi cdc xoang PM chii trén 64-MSCT

Béng 3.3. Vi tri ctia c4c 16 PMV so véi cac xoang PM chu trén 64-MSCT

bPMV DMV phii PMV trai

Nguyén iy n | Tylé % Ty 1€ %
Tur xoang DM chu phai 162 98,8 0,0
Tt xoang DM chu trai 1 0,6 163 99,4
Tur xoang khong vanh 0 0,0 0,0
Tur vi tri khac 1 0,6 0,6
Téng 164 100 | 164 100

L6 DMV va cac xoang DM chii trén 64-MSCT c6 mat 100%. Hinh
anh trén PCA khong cho phép nhan dinh dugc cac xoang DM chu.
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3.22. Vitri l(3~BMVs0 véi chiéu cao xoang DM chii trén 64-MSCT
Bang 3.4. Vi tri 10 DMV so vdi chi€u cao xoang DM chu trén 64-MSCT

Xoang PM chu _Phéi _Tra'
Kich thwéc X+ SD X+ SD
Chiéu cao xoang PM chu 202+2.9 | 205+13,0
Khoan Wcach tur day xoang dén 10 146+27 146429
nguyén uy DM
Ty 1& khoang cach/chiéu cao 71,6 71,2

Nhin chung tir bang 3.4: khoang cach tir day xoang dén 16 clia cac
DMV vao khoang 71% so voi chi€u cao cia cac xoang DM chu.

B

Hinh 3.1. Kich thudc xoang PM chi phai va xoang DM chui trdi trén
chup cdt 16p vi tinh 64 lop
(A. Ban Cong H., 66T, B. Nguyén Van B. 75T)
3.2.3. L6 DMV so vdi chiéu truée sau ciia xoang DM chii
Béng 3.5. Géc giita DMV véi mit phing ngang qua xoang PMC

PMYV phai DMV trai
Xoang _ __
Goc tao giira PMV X+SD X £SD
Bo trude xoang PM chu 138,01 +32,6 | 114,53+19,8

Bo sau xoang bM chu

201,17 +£212

120,46 + 26,2

Hinh 3.2. Nguyén uy ciia DMV so vdi cdc xoang DM chii trén 64-MSCT
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3.2.4. Huong di ciia DMV so véi DM chii lén va xoang dong mach
chii (chi co trén 64-MSCT)
Bang 3.6 Goc hop boi DMV véi DM chu 1én va xoang DM chu trén

64-MSCT
A . PMYV phai PMV tréi
ng mach vanh — —
Goc tach cia PMV X +SD X+SD
So v&i xoang PM chu 131,1+22,7° | 58,8 +30,0°
So véi DM chu 1én 73,4+33,2° | 114,2+29,9°

DMV phéi sau khi tach ra co xu thé chay huéng 1én trén theo
DMC lén. Trong khi DMV tréi lai c6 xu thé chay huéng xudng dudi
so voi xoang DM chu tréi.

3.3. Kha ning hién dnh cac PMV
3.3.1. Khd nang hién dnh cac doan ciia cac DPMYV.
Bang 3.7. Ty 1€ hién anh c4ac doan cuia PMV

ong phap Tong 64 - MSCT PCA
Poan doantheo| | pojaen | 0 | TYIE%
: ly thuyét : :
Doan gan 492 492 | 100 | 492 | 100
Doan giira 492 492 | 100 | 491 | 998
Doan xa 492 488 | 99.2 | 490 | 996
Tong 1476 | 1472 | 99,73 [1473| 998

Ty 1¢ l1am hi¢n anh ¢ hai phép chup PCA va 64-MSCT la tuong
duong nhau. (Cac doan ¢ day bao gdbm tong cac doan gan, giira va doan
xa cua DMV phai, DM mii va DM lién that trude ¢ 164 bénh nhan).

Hinh 3.3. Nguyén An L. 70T (A. Nhin truéc, B. Nhin nghiéng trai, C.
Nhin sau) trén 64-MSCT, kha nang hién hinh cdc doan gan, giita
(=), khéng hién hinh duwoc doan xa (—)
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3.3.2. Cdc doan va nhanh ciia DMV phdii
s Ty I¢ hién dnh cdc doan
Béang 3.8. Ty 1€ hién anh cac doan PMV phai

Doan 64-MSCT PCA
) n Ty 1€ % n Ty 1€ %
Doan gin 164 100 164 100
Doan giira 164 100 164 100
Poan xa 163 99,4 164 100

s Dwong kinh cdac doan
Bang 3.9. BPuong kinh cac doan PMV phai

y tuat do 64-MSCT PCA
Puwong kin n X +SD n X +SD P
Poan gan 164 | 3,8+08 | 164 [38+08| >0,05
Doan gilra 164 | 3,3+0,8 | 164 |3,4+0,8| <0,001
Doan xa 163 | 3,1+0,8 | 164 [ 3,1+08| >0,05
% Chiéu dai cdc doan
Bang 3.10. Chiéu dai cac doan DMV phai
K§ thuit 64-MSCT PCA
Cic dogn n | X+sD | N | X+sD P
Poan gan 164 | 36,3+12,4 | 164 [39,1+128 |<0,001
DPoan giira 164 | 32,1+13,6 | 164 [349+122 |<0,001
DPoan xa 163 | 385+15,6 | 164 [38,0+150 | >0,05
« Kha nang hién dnh cac nhanh PMV phdi
Bang 3.11. Ty 1€ hién anh cac nhanh cia PMV phai
Ky thuat 64-MSCT PCA

Nhanh n | Ty1e% | n | Ty1e% P
Non 147 89,6 107 65,24 0,0186
Nut xoang nhi 130 67,7 134 57,3 0,577
B0 phai 115 70,12 128 78,05 0,10
Lién that sau 152 92,68 139 84,8 0,023
That trai sau 147 89,6 137 83,5 0,106
That phai trugc 1 | 120 73,2 103 62,8 0,04
That phai trudc 2 37 22,6 22 13,4 0,031
Thét phai sau 29 17,7 42 25,6 0,081
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» Nhanh non
Bang 3.12. Nguyén iy dong mach nén
Ky thuat| 64-MSCT PCA p
Vi tri nguyén iy n |[Tylé%| n | Tylé %
Doan gan DMV phai 76 | 51,8 | 79 | 73,84
Cung 16 voi DMV phai | 30 | 20,4 | 25 | 23,37
Xoa‘ng DM chu phai 38| 2585 | 1 0.93 0.06
Nhiéu nhéanh 2 1,36 1 0,93 ’
Tir DM that phai truge 1 | 1 0,68 1 0,93
Tong 147| 100 | 107 | 100

Hinh 3.4. Nguyén uy DM non trén 64-MSCT (=) A: tach ciing DMV
phdi (=) B tach ¢ doan gan (=), C tach ¢ xoang PM chui phdi (—)
» Nhanh nut xoang

Béang 3.13. Nguyén uy dong mach niit xoang

K§ thuat| 64-MSCT PCA
Vi tri nguyén &y n [Ty16%| n |Ty16%| "
DMV phai 55 | 42,3 | 58 | 4329 | 0,73
DM mii 50 | 38,47 | 52 | 388 | 0811
CabPMV phiivaPMmii| 21 | 16,15 | 23 | 17,16 | 0,746
Xoang PM chu phai 2 1,54 0 0 0,156
Than trai chung 1 0,74 1 0,75 0,05
Khéac 1] 074 | O 0 0,317
Téng 130| 100 |134| 100
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A B © D
Hinh 3.5. DM niit xoang trén 64-MSCT A: Lé Thiét H. 76 tuéi, nhanh
niit tach tir DMV phdi (—), B: Qudn Pinh K. 62 tudi, nhanh it tach
tir DM mii (<), nhanh nut tach tie DMV trdi (—), nhdnh nut tach tir
DM nhi (—)
» CA&c nhanh bo phdi va cdc nhdnh thit phdi
Béang 3.14 Ty 1€ hién anh cac nhanh cia DMV phai

K§ thuat|  64-MSCT PCA
bong mac n | Ty1€% | n Ty 18 % P
B0 phai 115 | 70,12 | 128 78,05 0,10
Lién that sau 152 | 92,68 | 139 84,75 0,023
That trai sau 147 | 89,63 | 137 83,53 0,105
Thét phai truée 1 | 120 | 73,17 | 103 62,80 0,04
Thét phai trugec 2 | 37 22,56 22 13,41 0,031

« Duwong kinh cac nhanh DMV phdi
Béng 3.15. Buong kinh cdc nhanh cia DMV phai (chi do trén cac

nhanh khong ton thuong)
64-MSCT PCA
Nhanh = = p

n X +£SD n X +SD
Non 147 | 1,3+06 | 107 |15+04 | 0,000
Nt xoang 130 | 14+04 | 134 |1,7+09| 0,000
Bo phai 110 | 16+04 | 128 |18+05| 0,000
Lién thit sau 150 | 22+06 | 139 |24+05| 0,001
That trai sau 145 | 22+1.0| 137 | 25+0,6 | 0,001
That phai truge 1 | 119 | 15+04 | 103 | 09+05| 0,000
That phaitrue2 | 37 | 1,4+04 | 42 |13+04| 0,024

Bang 3.15 cho t’héy, trong cac nhér}h mach duoc tach truc ti€p tir
DMV phai thi da so cac nhanh mach déu co6 kich thudce nhé hon 2mm
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% Goc tdch gitva cac nhanh DMV phdi voi thin mach chinh
Bang 3.16. Goc tao boi gitta DMV phai va cac nhanh clia n6

] 64-MSCT PCA
Nhanh = = p
X +SD X +SD

N6n 74,1+ 23,8 61,8 + 36,8 0,002
N{t xoang 101,7 + 30,8 91,7 +29,2 0,538
Bo phai 72,2+ 26,7 74,5+ 25,6 0,022
Lién that sau 110,9 + 40,2 111,7 + 40,3 0,407
That trai sau 169,5 + 36,3 142,9 + 70,0 0,078
That phai trude 1 85,3 + 28,8 78,8 + 28,7 0,006
That phai trudc 2 78,7+27.3 78,0 +£20,3 0,061

Bang 3.16 cho thay: da so cac nhanh mach tach ra ttr DMV phai dén
nudi dudng cho mat trudc va mat sau that phai thi déu hgp véi than
chinh mot géc nhon hodc gan vudng theo hudng di ctia dong mau.

ST - s N [ :
oy ,:".“"‘ / o

Hinh 3.6. GOc tdch ciia DM bo phdi trén 64-MSCT va trén PCA
Bénh nhdn Bui Quang H. 68 tuoi
3.3.3. Cdc doan va nhanh ciia DMV trai
s Khd nang hién dnh cac doan DMV trai
Béang 3.17. Ty 1€ hién anh cac doan va nhanh déng mach vanh trai

Nhanh 64—|\/rI]SCT P(riA
Thén chung 164 164
Poan gan PMLTT 164 164
Poan gitta DPMLTT 164 164
Poan xa PMLTT 164 164
Poan gan DM mil 164 164
Poan gitra PM mii 164 164
Poan xa DM mu 161 162
DM Phan giac 70 70

Trur 3 truong hop khong c6 doan xa DM mil trén 64-MSCT, 2 trén
PCA, tat ca cac doan ctia hai PM nay c¢6 mat day du ¢ 164 bénh nhan.
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s Duwong kinh cdac doan DMV trdi
Bang 3.18. Puong kinh cac doan cua DMV trai

Ky thuat| 64-MSCT PCA

Puong kinh doan n| X+sSp| n | X+SD P

Thén chung 162 14,7+09(164|51+1,1| 0,000
Gan DM lién thét trude 15813,3+0,7(164|3,7+0,8| 0,000
Gitta DM lién thét trude 151128+0,6(164|2,9+0,6| 0,115
Xa PM lién that trudc 14912,1+05|164|2,2+05| 0,011
Géan PM mii 15713,1+0,7(164|3,8+0,8| 0,000
Gitta bPM mii 15012,7+0,8({163|2,9+0,8| 0,042
Xa DM mii 14712,0+£0,6(162|2,1+0,7| 0,042

Bang 3.18 cho thdy su khac biét c6 ¥ nghia théng ké vé duong
kinh trung binh doan than chung va doan gan ctia DM lién that trudc
khi do trén PCA va trén 64-MSCT
% Chiéu dai cdic doan ciia PMV trdi

Bang 3.19 Chiéu dai cac doan ctia DMV trai

K§ thuat|  64-MSCT PCA
Chidu dai doan n| X+sp | " | X+sD P

Than chung 164 | 125+55 (164 | 14,3+6,4 | 0,007
Gén DM lién thét truée | 164 | 18,6 +8,6 164 | 20,0+ 8,5 | 0,136
Gitra DM lién thét trudc | 164 (42,2 +17,1|164 |67,7 +24,4| 0,000
Xa DM lién thét truéc | 164 [43,5 + 14,8|164 |57,7 +19,3| 0,000
Géan PM mil 164 (12,8 +10,5|164 |16,3 +14,2| 0,007
Gitra DM mil 164 |27,4 + 13,3(164 (32,7 + 15,0/ 0,001
Xa DM mil 161 |48,7 +22,5| 162 [46,5+ 20,2| 0,418

Hinh 3. 7. Do dwong kinh doan thdn chung trén hai ky thudt
64-MSCT va PCA
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Bang 3.20 Kha nang hién anh cac nhanh

§ thuat 64-MSCT PCA
Nhanh n |Ty1%| n |Tyle% |
Nhanhchéo1 | 164 | 100 | 154 | 939 | 0,001
Nhanhchéo2 | 139 | 848 | 120 | 787 | 0,153
Nhanhchéo3 | 57 | 348 | 52 | 31,7 | 0558
Nhanhchéo4 | 10 | 61 | 14 | 85 | 039
Nhanh chéo 5 | 1 0,6 2 12 | 0562
Nhanhvach1 | 155 | 945 | 157 | 957 | 0,608
Nhanhvach2 | 110 | 671 | 122 | 744 | 0145
Nhanhvach3 | 34 | 207 | 51 | 311 | 0032
Nhanhvach4 | 6 3.7 8 49 | 0585
Nhinhbow | | 160 | 97,6 | 155 | 945 | 0157
Nhinhbo w2 | 124 | 756 | 123 | 750 | 0898
Nhinhbo w3 | 66 | 402 | 67 | 409 | 091
Nhanhbo w4 | 20 | 122 | 28 | 171 | 0211
Nhnhbo w5 | 4 24 5 30 | 0735
Nhinhbo w6 | 4 24 5 30 | 0735

Béang 3.20 cho théy, hau hét cic nhanh tach ra tir DM lién that
trudce hay tir PM miti déu hién anh nhu nhau trén ca hai phuong phap,

véi p > 0,05,

B

Hinh 3.8. Gdc tach cdac nhanh chéo trén bénh nhan Néuygn Dinh. Th,
A: do trén PCA, B: do trén 64-MSCT
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s Duwong kinh cac nhanh DMV trdi
Béang 3.21. Puong kinh cac nhdnh chéo, nhanh bo tu va nhénh vach

K7 thuat| __ 64-MSCT PCA
Nhanh n [ Xxsp | M | X+SD P

DM phén giéc 68 19+04 70 121+06| 0,224

Nhéanh chéo 1 160 | 1,8+06 | 154 |20+0,6| 0,005

Nhanh chéo 2 130 | 16+05 | 129 |18+0,6| 0,025

Nhanh cheo 3 50 15+04 52 114+05| 0441

Nhanh vach 1 150 | 15+04 | 157 |1,7+04| 0,000

Nhéanhvach 2 108 | 1,3+04 | 122 |15+04| 0,008

Nhéanh véch 3 33 10+0,1 50 |12+04| 0,106

Nhéanh véch 4 6 1,0+0,3 8 [12+03| 0,025

Nhanh bo tu 1 155 | 16+0,7 | 155 [18+0,7 0,01

Nhanh bo tu 2 120 | 18+06 | 123 |[20+0,7| 0,008

Nhanh bo tu 3 65 1,7+06 | 67 |20+0,8] 0,120

Nhénh bo tu 4 20 1,8+0,5 28 119+06| 0,216

Nhénh bo tu 5 4 0,8+03 5 |06+02| 0,587

Nhénh bo tu 6 4 05+04 5 105+0.2 0,05

Cac nhéanh chéo, nhanh vach va nhanh b tu da sb day la cac
nhanh mach nho, duong kinh thudng khéng qua 2mm; nhanh phén
gi4c cta than chung DMV trai & muc c6 thé dat stent.
¢ Goc tach cac nhanh DMV trdi

Bang 3.22. Géc tach cac nhanh chéo, nhanh bo tu va nhanh vach

K§ thuat 64-MSCT PCA

Nhénh chéo 1 164 |33,7+17,1] 154 |51,1+175| 0,183

Nhénh chéo 2 139 |55,8+20,0] 129 |59,1+211| 0,231

Nhénh chéo 3 57 161,1+150] 52 [66,3+253| 0,522

Nhénh vach 1 155 |615+174| 157 |66,4+26,2| 0,057

Nhénhvach 2 110 |61,2+20,0] 122 |56,2+223| 0,107

Nhénh véch 3 34 [543+19,1] 51 |61,7+27,1| 0,509

Nhanh bo tu 1 160 |56,1+225| 155 |57,6+23,7| 0,577

Nhanh bo tu 2 124 148,4+16,3| 123 |52,4+18,7| 0,122

Nhénh bo tu 3 66 |524+228 67 [489+195| 0,487

Nhénh bo tu 4 20 | 38,7+9,6 28 |381+146| 0917

'Goc tach cac nhanh ndi chung nhé hon géc tich cla cac nhanh
that phai cuia DMV phai.
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Goc tich giita cdc nhanh voi than chung DMV trdi va gitia cdc

Bang 3.23. Goc tach gilia cac nhanh véi than chung BPMV trai va
gilta cac nhanh

Phuong phap 64;MSCT _P cA p
Goc giira X+ SD X+ SD
Lién that trudc va than chung | 146,0 £ 15,3/148,0 £ 19,7| 0,299
Lién that trudc va DM mii 79,7+23,0 | 80,4+253| 0,786
M va than chung 121,2 + 28,8|115,1 + 22,9| 0,008
Phan giac va PM mil 55,4 +19,7 | 58,2+ 18,3 | 0,518
Phan giac va DM lién that trudc| 39,9+ 154 | 382+11,8| 0,77

3.4. Mdi twong quan giira cic nhanh mach

Méi tuong quan giita géc tach ciia nhanh chéo 1 v6i kha ning
hién anh cta bo tu 1 va duong kinh cta bo tu 1.

- C6 mdi twong quan giita goc nhanh chéo 1 va kha ning hién anh
ctia bo tu 1 (p cia Mann-Whitney test < 0,05) trén 64-MSCT.
3.5. Cac bat thwong giai phiu
3.5.1. Bit thuwong vé nguyén iy ciia DMV

Béang 3.24. Nguyén uy DMV trén 64-MSCT

Ciac PMV PMYV phai DPMYV trai
Nguyén uy n Ty 1& % n Ty 18 %
T xoang PM chi phai | 163 99,4 0 0,0
Tt xoang DM chu trai 1 0,6 164 100
Téng 164 100 164 100

Sb liéu nghién ctru cia chung t6i cho thiy, 100% DMV trai co
nguyén uy tir xoang DM chu tréi, 99,4% DMV phai cé nguyén uy tur
xoang PM chu phai, chi 0,6% c6 nguyén ty tu xoang PM chu trai.
3.5.2. Biit thuwong vé dwong di ciia DMV

Bang 3.25. Ty 1é ciu co cua cac dong mach vanh

K§ thuit 64-MSCT PCA
Vi tri n Ty 18 % n Ty 18 %
DMV phai 1 0,6 0 0,0
PM mii 0 0,0 0 0,0
DM lién thit trudce 21 12,8 1 0,6
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Biang 3.26. Ty 1¢ cau co cua cac doan DMV

K§ thujt 64-MSCT PCA
Poan N=22 | Tylée% | n=1 | Ty1é %
Poan xa DMV phai 1 454 0 0,0
Poan gan DM lién that trudc 1 4,54 0 0,0
Doan giita DM lién that truéc | 17 81,84 1 0,6
Poan xa DM lién thit trudc 3 9,08 0 0,0

Bang 3.26 cho thay trong 22 truong hop co cau co PMV, 21
truong hop ¢ DM lién that truéc va trong sd nay 17 truong hop
(81,84%) xuit hién & doan giira.

Bang 3.27. Chiéu dai va d¢ day cia cau co

64-MSCT
Gidtrido | Chidu dai b day
Vi tri do (X £ SD) (X £SD)
Doan xa PMV phai 38,6 + 15,6 3,1+0,8
Doan gan DM lién thét trudc 18,6 + 8,6 33%0,7
DPoan gitta PM lién that trude 422 +17,1 28106

Bang 3.27 cho thiy, chiéu dai trung binh doan cau co & doan giira
DM lién thét trude 1a 42,2 £17,1 mm, d diy 16p co phi trén DM la
2,8 + 0,6mm. Mdi tuong quan giita chiéu dai doan cau co va do day
ctia 16p co tim phu trén DM dugc thé hién bang phuong trinh:

Chiéu dai cu co = 9,82 + 5,97* (44 day cau co)
Véir =0,52 (p <0,05)

Hinh 3.9. Bdt thuong nguyén uy va duong di cia cac DMV
(Nguyén Van B., 75 tuoi)
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Chuong 4
BAN LUAN

4.1. Pic diém chung vé nhém bénh nhin nghién ciru

Ty 1& nam/ni ctia d6i twong NC 1a 137/27 (5,2 lan), tudi cia doi
tuong phz‘in 16n trén 60. Nhitng déi tuong c6 hep tic mach duoc loai
b6 khi do duong kinh cac nhanh mach nén sb liéu vé dudng kinh
mach mau c6 thé duoc coi 1a sb liéu tham chiéu cho ddi tugng nguoi
cao tudi, 1a nhimg ngudi ¢6 nguy co bénh mach vanh cao.

4.2. Kha ning hién anh xoang PMV
4.2.1. L6 PMV so véi cic xoang PM chii trén 64-MSCT

Khoéng nhu PCA, 64-MSCT c¢6 thé lam hién hinh cac xoang PM
cht, va dua vao dé co thé nhan dinh duoc lién quan vé vi tri gilra
DMV va cic xoang DM chu twong tng. Bién ddi vi tri 16 PMV so
v6i van DM ch 1a loai bién d6i hiém gip, c6 thé coi nhu bat thuong,
ty 1& dudi 1%. DMV trai 0,6% xuat phat tir xoang DM chu phai.
Andrew N Pelech bao céo ty 1¢ bat thuong 1a 0,92% véi DMV phai
va 0,15% véi DMV trai. Kimbris va Limberthson cho rang ty 1¢ bién
d6i vi tri 16 xuat phat nho hon 1%. Theo Guillem Pons - Lado thi bat
thuong 16 xudt phat cia DMV trai chi tir 0,09% dén 0,11%. Bat
thuong dao vi tri nguyén uy c6 thé kéo theo bat thuong vé dudng di
ctia DMV, nhét 1a dang DMV phai xuat phat tir xoang DM chil tréi di
gitta DM phdi va DM chii ¢ thé dan t6i han ché tuan hoan vanh. Dé
thiy duoc loai bt thuong ndy, can chi dinh 64-MSCT thay vi PCA.
4.2.2. L6 PMV so véi chiéu cao xoang PM chii trén 64-MSCT
(Bing 3.4)

Ty 1& binh thudng cua chiéu cao tir day cac xoang PM chu dén 15
nguyén uy cia PMV so voi chiéu cao tir day xoang BM chu dén mat
phang qua nén xoang PM chu 1a khoang 71%. Pua 6ng théng vao
PMV sé& dé dang hon khi 16 BPMV & vi tri twong quan binh thuong
nay do dé& tao d udn. Khi 156 & cao hay thip hon, viéc dua dng dan vao
s& kho hon. Rat may 1a dang 16 DMV & cao bat thuong chi chlem
1,2%. Ty 1€ nay 1a 0,41% theo So yeon Kim. Bt thuong 16 xut phat
cao ¢ thé mot trong nhiing nguyén nhén gay thiéu mau co tim.

4.2.3. L6 PMV so véi chiéu truwde sau ciia xoang DM chii

Vi tri nguyén 1y so vai chidu trudc sau ciia xoang DM chu (Bang

3.5) cho thay céc 16 DMV déu nam ¢ giira so véi cac giGi han trudc -
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sau ciia xoang PM chu, ¢ nghia 1 khong c6 16 DMV nao ¢ vi tri d6i
dién voi DM phdi hay vi tri gitta cac tAm nhi va DM.
4.2.4, Huong di ciia DMV so voi xoang DM chii va DPMC Ién (Bdng 3.6)

So v6i DM chu 1én, PMV phai c6 hudng di 1én 1én trén (tao goc
nhon); DMV trai thi nguoc lai. Trén mit phang ngang qua xoang PM
chu, goc voi cac bo trude va sau cua xoang déu ti. Nhan dinh cua
B.Pejkovic cling twong tu. Khi goc hop véi xoang BM chu cang nho
thi mau cang khé vao DMV, c6 thé dan dén hién tugng phinh doan
dau cac DPMV.

4.3. Kha nang hién anh cia PMV
4.3.1. Khd nang hién dnh cac doan DMV

Trong téng s6 492 doan mach duoc tién hanh khao sat, doan gﬁn,
doan gitra ciia cac DM vanh phai, mii va lién thét trude c6 mat 100%
doan xa ctia cac DM dat 99,2% (Bang 3.7 va Hinh 4.3). Su ving
mat cua doan xa trén anh chup cé thé do PMV kém phat trién,
khong c6 doan xa hoac doan xa nho dudi muc cod thé hién anh. Nhin
chung, 64-MSCT va PCA c6 thé lam hién anh toan b¢ chiéu dai cac
than mach chinh voi kha nang nhu nhau. Guillem Pons, Harpreet K.
Pannu va cong su, Miche le Hamon va cdng su cling dua ra cac sb
liéu va nhén xét tuong tu trong cac bao cao cua ho.

4.3.2. Pic diém chung PMV phdi (xem muc 4.2.1)

C6 mat 100%, duong kinh trén 3mm, kho xac dinh dau xa doan
gé‘m do phu thudc vao su bién ddi cua vi tri va sy c6 mit cia nhanh
thit phai trudc 1.

» Nhanh non

C6 mit ¢ 147/164 truong hop, vuot troi so voi ty 1€ 107/164 cua
PCA. Hon 50% s0 trudng hop khoéng co trén PCA nhung lai c6 trén
64-MSCT. Vi tri nguyén uy xép theo tin xuét giam dan la: doan gn
ctia DMV phai (51,8%), xoang DM chi phai (25,85%). S c6 nguyén
ty tir xoang DM chu s& khong thé c6 mit trén PCA.

» Nhanh nut xoang

La nhanh nho duong kinh dudi 1,5 mm, ¢ mat 6 79,27% , xép xi
trén PCA. Nguyén ity khong hang dinh: tir DMV phai & 42,3%, tir doan
gin DM mil & 38%. Theo Andrew N Pelech va Guillem Pons-Lado: ty
16 PMV phai khoang 50%, 30 - 35% tach tir DM mil. L3 DM nay c6 thé
bi bit do mét stent dat & doan gan DMV phai gay loan nhip tam thoi.
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> Nhanh be phdi va cac nhanh thdt phadi

Pé tranh nham 1an, quy udc goi nhanh cho thét phai tach ¢ doan
gitta DMV phéi 1a nhdnh bo phai, cac nhanh cho that phai ma tach
som hay muon hon 14 cac nhdnh thdt phdi (truée hay sau, tiy vi tri).
Theo quy uwdc nay nhdnh bo phdi co6 mat & 115/164 truong hop
(chiém 70,1%), duong kinh 1,6 mm, tao v&i thdn mach chinh goc
72,2°. Nhanh thit phai trude 1 6 mat & 73,17% - gan nhu ngang ty 16
nhanh b phai; nhanh that phai trudc 2 & 22,6%. Néu dua vao nhanh
that phai thir nhat dé 1am mdc phan doan PMV & gan 30% s6 trudng
hop s& gip khé khin trong phan doan. Nhanh that phai sau hién dién
v6i ty 18 khong cao. Néi chung, sb lwong cic nhanh t6i bd phai va
that phai khong hing dinh vé s6 luong, gdbm 1 dén 5 nhéanh tach ra
sau nhanh nén va nhanh nut xoang.
> DM lién that sau va nhanh that tréi sau

Nhanh lién thit sau (Bang 3.14), c6 ty 1¢ xuat hién 92,68%, cao
hén muac Guillem Pons-Lado bédo cdo. Nhu 1a nhanh néi tiép cua
doan xa DMV phai, n6 1a nhanh 16n, duong kinh giira 2 va 2,5 mm,
muc duong kinh c6 thé dit stent, va khong bi anh hudng boi nhimng
stent ddt trén than mach chinh nhu d6i véi cdc nhanh bén. Nhanh that
trai sau ciing c6 mit & ty 1& cao va c6 duong kinh trén 2 mm, gin
tuong duong voi nhanh lién that sau. Cé thé coi n6 va nhanh lién that
sau nhu hai nhanh tdn cia PMV phdi. Mtc dudng kinh cia cac
nhanh nay déu cho phép dwa ra chi dinh dit stent nhung goc tao voi
than chinh khién viéc dua stent vao nhanh thit trai sau dé hon.
4.3.3. Khd ndng hi¢n dnh cia DMV trdi
+«+ Than chung

Ty 18 khong c6 than chung theo y vin chi gip voi tan suat dudi 1%
nén viéc ca 164 ddi tuong déu c6 than chung 1a binh thuong. Pay 1a
doan mach to nhat nhung chiéu dai ngin nhét, trung binh chi hon 1 cm.
% C&c nhanh chéo

Céc nhanh chéo (Bang 3.20) c6 tan suat xuit hién tir nhanh 1 dén
c4c nhanh 4 - 5, tan suat xut hién giam dan nhu ¢ cac bao céo khac.
Luén c6 it nhat mot nhanh chéo. Nhanh chéo 1, do c6 mit hs‘ing dinh
hon nhanh 3 nén ¢6 thé 1a mdc chia doan DM thich hop hon nhanh 3.
Puong kinh cac nhanh chéo (Bang 3.21) & dudi mirc 2,0 mm nén
khong thich hop cho dat stent. Trong khi d6, goc tach cuia cadc nhanh
chéo vé6i than chinh déu nhon, tao thuén loi cho viée dat déng thoi 2
stent hinh chit Y vao than chinh va nhanh.
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% Cac nhanh vach

Sé luong, tan sudt xuét hién, duong kinh va gbc tach cua céc
nhanh vach gan gidng nhu cac nhanh chéo. Sy ¢6 mit trong ddi hang
dinh cta nhanh vach thir nhat 1am cho nhanh nay c6 thé dugc dung
dé xéac dinh doan gan DM lién that trudc.

s Dong mach mii va cdc nhanh bo tu

Su ving mit doan xa DM mil & 1,9% sb truong hop c6 thé 1a do
tu than PM nay kém phat trién do su phét trién troi DMV phai.
Puong kinh, thin mach & muc tuong duong PM gian that trudc,
thuan loi cho dit stent. S6 liéu cua Nguyén Anh Diing ciing cho thfiy
nhu vay.

Céc nhanh bo ti tir PM mii ciing ¢ tin suat xuét hién cling giam
dan xu6i theo chiéu than chinh. Do nhanh bo tu 3 chi ¢ mat & 40%
s6 trudng hop, viéc ldy nhanh nhanh nay 1am mdc phan chia doan
gan va doan xa kho thuc hién dugc o phan 16n truong hop. Goc tach
céc nhanh bo ti déu 1a goc nhon.
¢ Cdc nhdnh ciia thin chung va goc tach

Céc nhanh tan ctia DMV trdi ¢6 thé 1a cic DM lién thét trude va mil
chiém (57,3%) hodc c6 thém nhanh thir ba 1a DM phén giac (42,7%). Ty
1é trong y vin nam giita 25% va 50%. Néu xét dén duong kinh cua
nhanh phéan giac, vé thuc chét hai nhanh tan cta than chung PMYV trai
van 1a cic DM gian thét truéc va mii. Goc giita cac nhanh gian that
trudc, mil va than chung cho thy ring viéc dua dng thong tir than chung
vao cac nhanh c6 thé duoc thuc hién dé dang.

4.4. Mbi twong quan giira cic nhanh mach

Sau khi phan tich mét sé twong quan, chi thay c6 mbi twong quan
chat ché gitra géc tach ciia nhanh chéo 1 va kha nang hién anh nhanh
b td 1. Nhanh chéo 1 ¢ géc tach cang lon thi kha ning khong xuét
hién nhanh bo tu 1 cang cao va ngugc lai, voi r = 13 (p < 0,05).

4.5. Mt s6 bit thwong gidi phiu

Tdng cua cac loai bat thuong cong lai gip & 25/164 BN (15,24%).
Ty 1 nay cao hon muc 12% cia Chaitman va cong sy nhung thip
hon ty 1¢ thdy dugc trén phiu tich cta cia Skandalakis: riéng ty 18
cdu co dat khoang 22%. Trong céc loai bat thuong, dao ngugc vi tri
16 xuét phat gip & 0,6%, 15 xuat phat cao gip & 1,83% va dang ciu co
gdp ¢ 13,41%.
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KET LUAN

Phan tich dix liéu 64- MSCT va PCA cua 164 bénh nhén, ching
t6i rut ra dugc mot sb két luan sau:

1. Kha ning hién anh cac doan va nhanh PMV trén cac hinh anh
chup 64-MSCT va PCA; cac kich thwéc

- Cac doan: 100% cac doan cia DMV phai va BM lién that
trugc, doan gan va gitta cia DM mil, than chung DMV trai va DM
phan giac hién anh trén ca 64-MSCT va PCA; doan xa PM mi hién
anh 98,17% trén 64-MSCT, so voi PCA thi nhanh nay c¢6 do nhay
98,1%, d6 dac hiéu 50%.

- Cac nhanh caa dong mach vanh phai: ty 1€ hién anh trén
64-MSCT cua cac nhanh ndn, ndt xoang, that phai trude 1, phai trude 2,
bo phai, lién that sau va that tréi sau lan luot 1a 89,6%, 79,27; 70%,
73,2%; 22,6%; 70,1%; 92,7%; 89,6%. Khi so sanh 64-MSCT véi cac ty
Ié twong g trén PCA thi cac nhénh nay c6 do nhay lan luot 1a 95%;
98,5%; 93,2%; 81,8%; 84,4%; 56,2%; 97,1% va @6 dac hiéu la 41,7%;
60,9%; 60,7%; 86,6%; 88,9%; 65,9%:; 46,4%.

- Cé4c nhanh ciia dong mach lién that truéc: Ty 18 hién anh trén
64- MSCT cua c&c nhanh chéo 1, chéo 2, chéo 3, véch 1, vach 2 va véach
3 lan luot 12 100%; 84,8%; 34,8%; 94,5%; 67,1%; 20,7%. Khi so sanh
64-MSCT vai cac ty 1€ tuong (ing trén PCA thi cic nhanh c6 do nhay
lan Tuot 14 100%; 96,1%; 73,1%; 96,8%; 79,5%:; 43,1% va do dic hiéu
14 100%; 57,1%; 83%; 57,1%; 69%; 89,1%.

- Cac nhénh cia dong mach mii: Cac nhanh bo tu 1,b0 th 2, bo tu 3 ¢o
ty & hién anh trén 64- MSCT lan luot 12 97,6%; 75,6%; 40,2%. Khi so sanh
64-MSCT Vi c4c ty 1é twong tng trén PCA thi cac nhanh c6 d6 nhay lan
luot 1a 100%; 94,3%; 77,6%; do dic hiéu la 44,1%; 80,5%; 80,5%.

- Méi twong quan giira cac 16 PMYV véi xoang PM chii va giira
cac nhanh

+ M&i lién quan gitta DMV véi xoang DM chu chi thay duoc trén
64 - MSCT, ty lé giita khoang cach tir day xoang dén 15 nguyén ty
DMV so véi chiéu cao xoang DM chu 13 71%.
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+ Kha nang hién anh nhanh chéo 1 c6 méi lién quan chat ché véi
g6c tao boi nhanh bo ti 1 va than chinh BPM mil va nguoc lai.

- Pwong kinh cia eac doan mach va cac nhanh mach vanh

Duong kinh cdc dogn: Trén ca 64-MSCT va PCA, doan gan cua
cac DM vanh phai, lién that trudc va mii ¢6 cac gia tri duong kinh
Iong mach trung binh gitta 3,0 va 4,0 mm; doan gitra cia cac PM nay
c6 gia tri gitra 2,5 va 3,0mm; doan Xa cua cac DM nay c6 gia tri gitra
2,0 va 3,0mm; than chung PMV trai c6 gia tri cao nhat, gitra 4,5 va
5,0mm.

- Dwong kinh cac nhanh: Trén ca 64-MSCT va PCA, duong kinh
cac nhanh ciia DMV phai, DM lién thét truéc va DM mil hau hét nho
hon 1,5mm; riéng cac nhanh: bo phai, lién that sau va that trai sau c6
duong kinh 16n hon 2mm.

- Goc hgp béi cac nhanh va thin mach chinh (duoc do trén ca
64-MSCT va PCA).

+ Cac goc gitra DMV phai va cac nhanh ciia né (ndn, bo phai, that
phai truée 1 va thit phai trude 2) nam trong khoang tir 72° - 85°,

+ Cac goc gitta DM lién thét trude va cac nhanh cia né (chéo 1, 2
va 3) nam trong khoang tir 48° - 66°; cac nhanh bd ti ciing tao nhirng
goc tuong ty véi PM mil.

2. Mt s6 bat thwong giai phiu

Trong 164 bénh nhan c6 25 bénh nhan c6 bat thuong giai phau
hiém gip (15,24%) & hai dang:

- Nhitng bit thwong nguyén uy: 3/164 trudng hop (1,82%), gdm
1 truong hop 16 PMV phai nim & xoang PM chu trai (0,6%) va 2.
truong hop 16 DMV nam ¢ cao hon xoang PM chu.

- Nhitng bt thwong dwong di: 22/164 traudng hop (13,41%) c6
cdu co, trong d6 21 truong hop (12,8%) 1a cdu co cia DM lién that
trude. Hau hét ciu co M lién that truéc ndm & doan giira (81,84%).



1
INTRODUCTION

Coronary artery diseases are among leading causes of death.
Therefore, treatments and interventions of these diseases is more and
more attracting attention and achieving advances thank to the creation
of new technologies.

There are many variations and anomalies in coronary artery
anatomy. Mastering these changes is an important basis for clinicians to
interpret the angiography films, perform operation or conorary
intervention procedures (conorary enlarging or stenting) correctly in
order to improve efficiency of treatment. During conorary intervention
at a concrete segment or branch, clinician needs to know meticulous
information about its frequency of presence, position, size, direction
and angle of separation.

The current image diagnostic techniques allow us to visualize
arteries in high resolution. As usual, the vascular images taken by
percutaneous coronary angiography (PCA) are considered as "gold
standard" and as a basis for assessing the ability of visualization of
other devices. The 64-MSCT (Multislice Spiral computed tomography)
has very high value in visualization of coronary arteries, and in
assessment of its  value, making a comparison with PCA by
mathematical analysis is needed.

In foreign medical literature, there are many reports about the
variations or anomalies of the arteries on MSCT images and about the
difficulties in vascular intervention in these anatomical changes.In
Vietnam, reports are mainly restricted in vascular lesions of a segment
or branch, and there are no researches on anatomy of conorary arteries
based on MSCT images. With the above reasons, we conducted the project
“Research on the anatomy of the coronary arteries using 64- multislice
spiral computed tomography images, comparing with percutaneous
coronary angiography” to reach the following objectives:

1. To identify the ability of visualization, size, separation
angle of segments and branches of coronary arteries on 64-
multislice spiral computed tomography scanner images,
comparing with percutaneous coronary angiography images.

2. To identify some anatomical anomlies of coronary arteries on
64-multislice spiral computed tomography scanner and
percutaneous coronary angiography images.



1. Necessity

Mastering the anatomic changes of the coronary arteries as well as
meticulous information on each vascular segment or branch is an important
basis for clinicians to interpret the angiographic database, to perform
surgical techniques and vascular intervention procedures properly and
correctly. Now, understandings and available information on coronary
arteries based on traditional researching techniques do not meet the
increasing demands of coronary intervention. MSCT imaging technigue
can expose clearly anatomic images of the coronary arteries and it is
necessary to profit this image database for a research aiming to provide
more detail description for demands of coronary intervention.
2. New contributions of the thesis

The thesis provide meticulous information on frequency of presence,
position, size, direction and separation angle of segments and branches
of the coronary arteries on 64-MSCT in comparing with images on
PCA; the normal an abnormal relations between the coronary ostia and
the aortic sinuses are visible clearly on the 64-MSCT images but not on
the PCA images. In unusual about bridging of coronary artery, the 64-
MSCT has superior value. Beside usual variations, the thesis also report
on the percentage of presence of anatomic anomalies.
3. Thesis’s layout

The thesis comprises of 119 pages, besides the Introduction,
Conclusion and also has 4 chapters, including: Overview (36 pages),
Objects and methods of research (16 pages), Results (31 pages),
Commentary (31 pages). There are 31 tables, 84 figures, 2 charts and
135 reference materials (16 Vietnamese references, 119 English
references).

CHAPTER 1
OVERVIEW
1.1. The terminology
Coronary arteries: including left and right coronary arteries originate

from aortic sinuses of the ascending aorta. “Coronary” origins from Latin:
coronarius.Coron means crown, arius means heart.
1.2. Views on the division of coronary artery

According to size and blood supply region, anterior interventricular and
circumflex branches of the left coronary artery, each may be considered
approximatly equivalent to the right coronary artery. So, some authers
introduced the concept of three coronary arteries instead of two. But this
concept is not recognized popularly.
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1.3. History of research and applications

Coronary system has had a long history of research from antique
Greece until nineteen century. In 1962, Mason Sones was the first
person to take coronary image by coronary angiography. Now, the
images which obtained by angiographic technique is still considered as
"gold standard" in the diagnosis of coronary artery lesions. The first
Computed Tomography (CT) scanner (1971) has been developed
through 2, 4, 16, 32, 64, 128, 256, 320 detector - row MSCT
generations that alow us to obtain more and more sharp images of
coronary arteries with less invasible impact.
1.4. Anatomy of coronary arteries
1.4.1. Origin

The coronary artery are the first branches of the aorta, separated
from aortic sinuses, just below the boundary plane between aortic
sinuses and the ascending aortic artery. Normally, all the changes
around this location is no more than 1cm.
1.4.2. Course

v’ Right coronary artery

From right aortic sinus,the artery turns on to the right and
constitutes with the longitudinal axis of aortic artery an angle of about
53° (from 15-150°); then, it follows the right coronary groove to
terminate at the crux cordis

v' Left coronary artery

From the left aortic sinus, the artery passes anteriorly and constitutes
with the longitudinal axis of the aortic artery an angle of about 38° ;
then it divides into the circumflex artery (LCX) running into the left
coronary groove and the anterior interventricular artery (LAD) running
into the anterior interventricular groove; the angle between these two
branches is about 86°
1.4.3 Segments and branches

Clinicians usually divide coronary arteries into segments and
branches in order to easily describe damages, for example the American
Heart Association divided coronary arteries into 15 segments and
branches; the cardiovascular surgeons (Coronary Artery Surgery Study-
CASS) divided them into 29 segments and branches (see below table
and the Fig, 11)
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Classification System for Coronary Segments

Number Right coronary Number Left ante_rlor Number | Left circumflex
artery descending
1 Proximal RCA 1 Left main 18 Proximal LCx
coronary artery
2 Mid RCA 12 Proximal LAD 19 Distal LCx
3 Distal RCA 13 Mid LAD 20 1st obtuse marginal
4 Right posterlor 14 Distal LAD 21 2nd optuse
descending branch marginal
5 nght pos_terlor 15 1st diagonal 29 Third o_btuse
atrioventricular marginal
N LCx
6 oFsIt':rtoiilzg::al 16 2nd diagonal 23 atrioventricular
P groove
. 1st left
Second right LAD septal
! posterolateral _ perforators 24 pos;erolateral
ranch
s 2nd left
8 Third right 29 3rd diagonal 25 posterolateral
posterolateral b
ranch
- - 3rd left
9 Posterior descending 28 ~ Ramus 2% posterolateral
septals intermedium b
ranch
Acute marginal Left posterior
10 27 -
segment descending branch

N N

Figure 1.1. Division into 29 segments and branches of the coronary arteries
1.4.4. Coronary circulation
1.4.5. Coronary Dominance
1.4.6. Coronary artery size
1.4.7. Some congenital anatomical abnormalities:

The total incidence of all anatomical abnormalities is about 12% of
all patients. The main anomalies are on the position of coronary ostia
and on the course of arteries.

1.5. Techniques to expose the arteries

1.5.1. Dissection

1.5.2. Injection - Corrosion Technique

1.5.3. Radiopaque injection angiography (on fresh cadavers)



5

1.5.4. PCA- Percutaneous Coronary Angiography (on patients)

This technique has advantage in showing vascular trees, after the
radiopaque agent is injected directly into the arteries and today it is still
considered as "gold standard" in imaging lesions as well as coronary
artery anatomy. However the ability of visualization depends on
concentration of radiopaque agent in lumen of branches.

1.5.5. CT-Computed Tomography

CT-Computed Tomography was first introduced in 1972 by
Godfrey N. Hounsfield and Dr. Allan Macleod and Cormack. The
system has been constantly improved and upgraded in the number of
ball-ray, as well as sensor in order to: reduce the time, increasing the
exploration acreage in each shot, thereby increasing the sharpness of
collected image, accurately identify anatomical coronary artery and
lesions on branches.

Chapter 2
RESEARCH OBJECTIVES AND METHODS
2.1. Research Objectives

64-MSCT and PCA image database of 164 patients kept in Hanoi
Huu Nghi Hospital from 2009 to 2014. The images must be clear and
have no vessel stenosis that effect to hemodynamics (less than 50% the
diameter of lumen). Patient’s medical record must be fufilled with
necessary administrative information.

Formula for sample size estimation: n = z%,. o, P@— P)
d 2

p - the percentage of al anatomic anomalies according to Chaitman
0.12%, n = 164.

Statistic data on visualization percentage of segments and branches of
coronary arteries and angular measurements are collected at all 164
patients’image data. The diameter of segments and branches was measured
only on vessels that had no lumen narrowing lesions.

2.2 Research Method

The study was conducted by cross-sectional method.
2.2.1. The research contents

- Segments of coronary arteries and the coronary ostia

+Ability to visualize segments of coronary arteries

+ The location of the coronary ostia in correlation with the aortic sinuses

+ The direction of coronary arteries to the ascending aorta and the
aortic sinuses

- The segments and branches of RCA: including proximal, middle and
distal segments; conus, sinoatrial nodal, right ventricular, acute (right)
maringal, posterior left ventricular and posterior interventricular branches.
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- Segments and branches of LCA:

+ Common trunk

+ Left anterior descending (LAD): segments, diagonal branches,
septal branches

+ Circumflex coronary artery (LCX): segments, obtuse marginal
branches
2.2.2. Tools for identifying diameter, angle measurements and
narrowness of segments and branches
* On 64-MSCT: using Visual estimates and computer - assisted
measurements software.
* On PCA: using Quantitative Coronary Alaysis (QCA) software which
was integrated on a system of digital angiographic machine.
Narrowness (%) = [(Dn - Ds)/Dn] x 100%

Dn - the arterial diameter proximal to stenosis site
Ds - the arterial diameter at narrowed site

2.2.3. Angiographic imaging systems

- 64- MSCT: 64 - MSCT (Light speed VCT 64 - GE) in Hanoi Huu
Nghi Hospital. Based on GE - workstation V4.3.0 software, captured
data of the machine are reconstructed following to the format MPR,
MIP, VRT ... to be able to get the origin, course and the branching of
each segment and branch.

Figure 2.1. Types of images on 64-MSCT: A. MPR, B. SSD, C. VRT, D. MIP
- Philips percutaneous angiography machine
Coronary artery’s pose: 2.20 - right coronary artery; 2.21- left
coronary artery

Figure 2.2. Left-leaning posture (A) for observing proximal segment of
RCA; front-back posture (B) for observing distal segment of RCA; 300
- leaning posture (C) for observing middle segment.


http://www.pcipedia.org/wiki/File:RecommendedRadiographicProjections_03072014.png
http://www.pcipedia.org/wiki/File:RecommendedRadiographicProjections3.png
http://www.pcipedia.org/wiki/File:RecommendedRadiographicProjections2.png

Ay 48

Figure 2.3. RAO - cranial (RAO 10°, cranial 25 - 45°) for observing LAD and
septal and diagonal branches (A), LAO - caudal (LAO 40 - 60°, caudal 15 -
30°) for observing trunk, proximal segment of LAD and LCx(B)

2.2.4. Data processing

- The data is input and processed by SPSS 11.5 for Windows and by
conventional calculation.

- Visualization percentages and values of angle and diameter
measurements on 64-MSCT are compared with those on the PCA to
calculate the sensitivity and specificity.

Chapter 3
RESULT OF THE RESEARCH

3.1. General characteristics of patients
3.1.1. Distribution by gender
Table 3.1. Distribution by gender

Gender n Rate %
Male 137 83,5

Female 27 16,5
Total 164 100

Among 164 patients, the proportion of male is 5 times higher than
female.
3.1.2. Distribution by age
Table 3.2 Distribution by age

ender General Male Female
Age n Percentage n Percentage | n | Percentage
<60 17 10,4 14 10,2 3 11,1
60-75 | 107 65,2 93 67,9 14 51,9
>75 40 24,4 30 21,9 10 37,0
Total | 164 100 137 100 27 100

Most patients are over 60 years old.



http://www.pcipedia.org/wiki/File:RecommendedProjectionsForTheLCA.png
http://www.pcipedia.org/wiki/File:RecommendedProjectionsForTheLCA2.png
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3.2. The location of the coronary ostia to the aortic sinuses

3.2.1. The location of the coronary ostia in correlation with the aortic
sinuses on 64-MSCT

Table 3.3 The location of coronary ostia to the aortic sinuses on 64-MSCT

Coronary| Right coronary artery | Left coronary artery
artery| n Percentage n Percentage
Origin

Right aortic sinus 162 98,8 0 0,0
Left aortic sinus 1 0,6 163 99,4
Non - coronary sinus 0 0,0 0 0,0
Other possitions 1 0,6 1 0,6
Total 164 100 164 100

Comment: The coronary ostia and the aortic sinuses are shown

clearly on 64-MSCT, while they do not appear in PCA.

3.2.2. The correlation between coronary ostia and the height of aortic
sinuses on 64-MSCT

Table 3.4 The correlation between conorary ostia and aortic sinuses on

64-MSCT
Aortic sinus Right Left
Size X +SD X+ SD
The height of aortic sinus (a) 202+29 20,5130
Dls_tance from base of sinus to the 146427 146429
ostium (b)
Percentage of b/a 71,6 71,2

In general view: the distance from the bottom of the sinus to the
ostia is about 71% the height of the aortic sinuses.

B
Figure 3.1. The size of right and left aortisc sinuses on 64-MSCT
A. Ban Cong H. 66years old, B. Nguyen Van B. 75years old)
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3.2.3. The location of coronary ostia to the anteroposterior direction

of aortic sinuses on 64-MSCT

Table 3.5. The angle between the coronary arteries and horizontal
plane through the aortic sinus

i 2

Sinus| Right coronary | Left coronary
The angles artery artery
between coronary < X+
artery with X+SD X+SD
Anterior margin of aortic sinus 138,01 +32,6 | 114,53+19,8
Posterior margin of aortic sinus 120,46 £ 26,2 | 201,17 +21,2

Figure 3.2. The igin of coronary arteries to the aortic sinuses on 64-

MSCT

3.2.4. The direction of coronary arteries to the ascending aorta and

the aortic sinuses (only available on 64-MSCT)

Table 3.6 The angle constituted by coronary arteries with the ascending
aorta and the left aortic sinuses on 64-MSCT

Coronary artery Right Left
Angle between = =
coronary artery X+8D X+8D
And the ascending aorta 131,1+22,7° | 58,8 +30,0°
And the aortic sinus 73,4 +33,2° | 114,2+ 29,9°

Leaving the ostium, right coronary artery is likely to run upward

following the direction of the ascending aorta. While the left coronary
artery has the trend of running downward compared with the left aortic

sinus.

3.3. Ability to visualize the coronary arteries
3.3.1. Ability to visualize segments of the coronary arteries
Bang 3.7. The visualization percentage of coronary artery’s segments

Methods Total of 64 - MSCT PCA
Segments segments n |Percentage| n [Percentage
Proximal 492 492 100 492 100
Middle 492 492 100 491 99,8
Distal 492 488 99,2 490 99,6

Total 1476 1472 99,73 1473 99,8
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Percentage of visualization of PCA and 64-MSCT is similar. (The
segments here include all proximal, middle and distal segments of the

right coronary artery, circumflex artery and anterior interventricular
artery in 164

Figure 3.3. Nguyen An L. 70 (A. anterior view, B. left view, C.posterior
view) The 64-MSCT could visualize proximal segment and middle
segments (—), but could not visualize distal segment (—)

3.3.2. Segments and branches of right coronary artery

% Percentage of visualization of segments
Table 3.8. Percentage of visualization of RCA’s segments

Segment 64-MSCT PCA
n Percentage n Percentage
Proximal 164 100 164 100
Middle 164 100 164 100
Distal 163 99,4 164 100

R/
0.0

Diameter of segments

Table 3.9. The diameter of RCA’ segments

Measurement 64-MSCT PCA
hiques - -
Diameter q n Xi SD n Xi SD p
Proximal segment 164 | 38+08 |164 | 38+08 | >0,05
Middle segment 164 | 33+0,8 [164 | 34+0,8 | <0,001
Distal Segment 163 | 3,1+0,8 |164| 3,1+0,8 | >0,05
% The length of segments
Table 3.10. The length of RCA’ segments
echniques 64-MSCT PCA
Segments n X+SD n X+SD p
Proximal 164 | 36,3+12,4 (164|391 £128 | <0,001
Middle 164 | 32,1 +13,6 |164|349+12,2 | <0,001
Distal 163 38,5+15,6 164 38,0 £15,0 > 0,05
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% Ability to visualize branches of RCA
Table 3.11 visualization percentage of RCA’branches

Techniques| 64-MSCT PCA
Branches n |Percentage| n [Percentage P
Conus 147 89,6 |107| 65,24 [0,0186
Sinoatrial nodal 130 67,7 134 57,3 0,577
Acute marginal branch 115 70,1 128 78,0 0,10
Posterior descending artery 152 92,7 139 84,8 0,023
Posterolateral artery 147 89,6 137 83,5 0,106
1% Anterior right ventricular branch[120| 73,2 103 62,8 0,04
2" Anterior right ventricular branch 37 22,6 22 13,4 0,031
Posterior right ventricular branch | 29 17,7 42 25,6 0,081

> Conus branch
Table 3.12. The origin of the conus branch
Techniques 64-MSCT PCA p
Position of origi n Percentage | n | Percentage
Proximal segment of RCA | 76 51,8 79 73,84
Common ostium with
RCA 30 20,4 25 23,37
Right aortic sinus 38 25,85 1 0.93 0.06
Multi branches 2 1,36 1 0,93 '
1% anterior right 1 068 1 0.93
ventricular
Total 147 100 107 100

Figure 3.4. The origin of the conus branch on 64-MSCT (—) A:
common origin with RCA (—) B: from proximal segment of RCA (—),
C: from right aortic sinus (—)
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> Sinoatrial nodal branch
Figure 3.13. The origin of sinoatrial nodal artery

Techniques 64-MSCT PCA
Position of origi n Percentage | n | Percentage P
RCA 55 42,3 58 43,29 0,73
LCx 50 38,47 52 38,8 0,811
Both RCA and LCx 21 16,15 23 17,16 0,746
Right aortic sinus 2 1,54 0 0 0,156
Left main 1 0,74 1 0,75 0,05
Other 1 0,74 0 0 0,317
Total 130 100 134

¢
Figure 3.5. Sinus node artery on 64-MSCT A : Le Thiet H. 76 years old,
branch node origins from RCA (—), B: Quan Dinh K. 62 years old,
branch node origins from circumflex artery (<), branch node origins
from LCA (—), branch node origins from an atrial artery (—)
> Acute Marginal and right ventricular branches

Table 3.14 Visualization percentage of RCA’ branches

Techniques 64-MSCT PCA p

Artery n | Percentage n Percentage
Acute Marginal 115 70,12 128 78,05 0,101
Posterior descending |152 92,68 139 84,75 0,023
Posterior left
ventricular 147 89,63 137 83,53 0,105
1% Anterior right
ventricular 1 120 73,17 103 62,80 0,04

nd F F
2 Anterior right 37| 2256 22 13,41 0,03

ventricular 2
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< Diameter of RCA
Bang 3.15. Diameter of RCA’s branches (measured only on the
uninjured branches)

B h 64-MSCT PCA
ranches n | X+sD| N | X+SD P
Conus 147|1,3+0,6(107|1,5+0,4| 0,000
Sinoatrial nodal 130{1,4+0,4]134|1,7+0,9 0,000
Acute Marginal 11011,6+0,4|128(1,8+0,5( 0,000
Posterior descending 150(2,2+0,6139(2,4+05( 0,001
Posterior left ventricular 145]2,2+1.0|137| 2,5+ 0,6 0,001
1% Anterior right ventricular 1 [119[15+0,4{103[0,9+05| 0,000
2" Anterior right ventricular 2 | 37 [1,4+0,4| 42 [1,3+04| 0,024

Remark on Tabe 3.15: Except the posterior descending and posterolateral
arteries, diameter of most RCA” branches is smaller than 2mm.
< Angles between RCA and its braches
Table 3.16. The angles between RCA and its branches

64-MSCT PCA
Branches = = p
X+ SD X+SD
Conus 74,1+23,8|61,8+36,8| 0,002
Sinoatrial nodal 101,7+30,8|91,7+29,2 | 0,538
Acute Marginal 722+26,7 | 745+256 | 0,022
Posterior descending 110,9+40,2|111,7 + 40,3| 0,407
Posterior left ventricular 169,5+ 36,3(142,9 + 70,0| 0,078
1* Anterior right ventricular 85,3+28,8 | 78,8 +28,7 | 0,006
2" Anterior right ventricular 78,7+27,3|78,0+20,3| 0,061

Remark on Table 3.16: Most angles between RCA’branches that
supply anterior and posterior surfaces of right ventricle and the distal

part of the main trunk are a
TR

roximate to right angles.

Figure 3.6. Angle between acute marginal branch artery and RCA on
64-MSCT and PCA, Patient Bui Quang H. 68 years old
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3.3.3. The segments and branches of LCA
% Ability to visualize LCA’segments
Table 3.17. Visualization percentage of LCA’s segments and branches

Segments/branches 64"\1801- P(r:]A
Left Main 164 164
Proximal segment of LAD 164 164
Middle segment of LAD 164 164
Distal segment of LAD 164 164
Proximal segment of LCx 164 164
Middle segment of LCx 164 164
Distal segment of LCx 161 162
Ramus intermedium 70 70

Except 3 cases on 64-MSCT and 2 cases on PCA without dista

segment of LCx, all segments of these two arteries appeared fully in
164 patients
% Diameter of LCA
Table 3.18. Diameter of LCA’ segments

Techniques 64'MECT PC_A
Segment diame n X+sp| N | X+sD P
Left Main 162 [4,7+0,9| 164 [51+11] 0,000

Proximal segment of LAD [ 158 |3,3+0,7| 164 [3,7+0,8 0,000
Middle segment of LAD 151 |2,8+0,6] 164 [29+0,6 0,115

Distal segment of LAD 149 12,1+0,5] 164 [2,2+0,5 0,011
Proximal segment of LCx 157 |3,1+0,7] 164 [3,8+0,8 0,000
Middle segment of LCx 150 |2,7+0,8] 163 [2,9+0,8| 0,042
Distal segment of LCx 147 12,0+£0,6] 162 [2,1+0,7| 0,042

Table 3.18 shows a discrepancy of statistic meaning in average
diameter of the main trunk and the proximal segment of LAD measured
on PCA and on 64-MSCT.

< The length of LCA’ segments
Table 3.19 The length of LCA’segments

Techniques 64'M§CT PC_A
Segment leng n X +SD n X +SD P
Left Main 164 | 125+55 | 164 | 143+64 | 0,007

Proximal segmentof LAD | 164 | 18,6 +8,6 | 164 [ 20,0+85 0,136

Middle segment of LAD | 164 | 422+17,1 | 164 | 67,7+24,4 | 0,000

Distal segment of LAD 164 | 435+14,8[164 | 57,7+19,3 | 0,000

Proximal segment of LCx 164 | 12,8+10,5| 164 | 16,3+ 14,2 | 0,007

Middle segment of LCx 164 | 27,4+13,3|164 | 32,7+15,0 | 0,001

Distal segment of LCx 161 | 48,7+225[162 | 465+20,2 | 0,418
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Figure 3. 7. Measuring diameter of Left main segmen with 64-MSCT
and PCA techniques
% Ability to visualize the LCA’branches
Table 3.20 Visualization percentage of LCA’branches

Techniques 64-MSCT PCA

Segment n |Percentage| n |Percentage P

1> Diagonal 164 100 154 93,9 0,001
2™ Diagonal 139 84,8 129 78,7 0,153
3" Diagonal 57 34,8 52 3,7 0,558
4™ Diagonal 10 6,1 14 8,5 0,396
5" Diagonal 1 0,6 2 1,2 0,562
1 Septal 155 94,5 157 95,7 0,608
2™ Septal 110 67,1 122 74,4 0,145
3" Septal 34 20,7 51 31,1 0,032
4™ Septal 6 3,7 8 4,9 0,585
1> Obtuse marginal 160 97,6 155 94,5 0,157
2™ Obtuse marginal 124 75,6 123 75,0 0,898
3™ Obtuse marginal 66 40,2 67 40,9 0,91
4™ Obtuse marginal 20 12,2 28 17,1 0,211
5" Obtuse marginal 4 2,4 5 3,0 0,735
6" Obtuse marginal 4 2.4 5 3,0 0,735

Table 3.20 shows that the visualization percentages of most branches
from LAD and LCx are similar on both measuring devices, with p > 0,05.

Figure 3.8. Separation angle of diagonal branches on patient Nguyen
Dinh . Th, A: measuring with PCA, B: measuring with 64-MSCT
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< The diameter of LCA’ branches
Table 3.21. Diameter of diagonal, obtuse marginal and septal branches

iques 64-MSCT PCA

Branches n X+sp | N X +SD P

intermedium 68 [ 19+04 | 70 |21+0,6 0,224
1% Diagonal 160 | 1,8+0,6 | 154 | 2,0+0,6 | 0,005
2" Diagonal 130 | 1,605 | 129 | 1,8+0,6 | 0,025
3" Diagonal 50 | 15+04 | 52 |14+05| 0,441
1% Septal 150 | 1,5+0,4 | 157 | 1,7+0,4| 0,000
2" Septal 108 | 1,3+0,4 | 122 | 15+0,4| 0,008
3" Septal 33 | 1,0+01 | 50 |12+04| 0,106
4" Septal 6 10+03 | 8 |12+03| 0,025
1% Obtuse marginal 1551 16+0,7 | 155 | 1,8+£0,7 0,01
2" Obtuse marginal 120 | 1,8+0,6 | 123 | 2,0£0,7 0,008
3" Obtuse marginal 65 | 1,7+06 | 67 |20+08| 0,120
4™ Obtuse marginal 20 | 1,8+£05 | 28 |19+06| 0,216
5" Obtuse marginal 4 0,8+0,3 5 106%0,2 0,587
6" Obtuse marginal 4 05+04 5 105%0,2 0,05

Most of diagonal, obtuse marginal and septal branches are small
vessels with their diameter below 2mm; Ramus intermedium of LCA

trunk is at diameter level suitable for inserting stent.

% Separate angle of LCA

Table 3.22. Angles between trunks and diagonal, obtuse marginal and
septal branches

Techniques 64-MSCT PCA

Branches | Xstsb N | XssD i

1% Diagonal 164| 33,7+£17,1 | 154 [51,1+175 0,183
2" Diagonal 139| 55,8+20,0 [ 129 |59,1+211 0,231
3" Diagonal 57| 61,1+150 52 |[66,3+253 0,522
1% Septal 155| 61,5+174 | 157 | 66,4 + 26,2 0,057
2" Septal 110| 61,2+£20,0 | 122 |56,2+22,3 0,107
3" Septal 34| 54,3+19,1 51 |61,7+£27,1 0,509
1% Obtuse marginal 160| 56,1+225 | 155 [57,6+23,7| 0577
2" Obtuse marginal ~ [124] 48,4+16,3 | 123 [52,4+18,7| 0,122
3" Obtuse marginal 66 | 524+228 | 67 |489+195| 0,487
4™ Obtuse marginal 20| 387+96 | 28 [381+146] 0,917

Angle values are generally smaller than those of RCA’right

ventricular branches.
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% Angles between the left main trunk and its branches and between

Table 3.23. Angles between the left main trunk and its branches and
between branches

Measurement| 64-MSCT PCA
Angle betwee X+SD X+ SD P
LAD and main trunk 146,0 + 15,3 | 148,0 + 19,7 0,299
LAD and LCx 79,7+23,0 | 80,4 +25,3 0,786
LCx and main trunk 121,2+28,8 | 115,1+229 0,008
RI and LCx 55,4 +19,7 | 58,2+18,3 0,518
Rl and LAD 39,9+154 | 38,2+11,8 0,77

3.4. Correlation between branches

Correlation between separation angle of 1 diagonal branch with the
visualization of 1% obtuse marginal and diameter of 1% obtuse
marginal:There is correlation between separation angle of 1% diagonal
branch and visualization of 1* obtuse marginal (p of Mann-Whitney
test <0,05) on 64-MSCT
3.5. Anatomic anomalies
3.5.1. Anomalies in coronary arteries’s origin

Table 3.24. Origin of coronary arteries on 64-MSCT
nary ateries RCA LCA
Origin n Percentage n Percentage
From right aortic sinus | 163 99,4 0 0,0
From left aortic sinus 1 0,6 164 100
Total 164 100 164 100

All LCA’ostia were from left aortic sinus; 99,4% of RCA’ostia were
from right aortic sinus, and only 0,6% of them were from left aortic
sinus.

3.5.2. Anomalies in coronary arteries’s course
Table 3.25. Incidence of myocardial bridge of coronary arteries

Techniques 64-MSCT PCA
Artery n Percentage n | Percentage
RCA 1 0,6 0 0,0
LCx 0 0,0 0 0,0
LAD 21 12,8 1 0,6
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Table 3.26. Incidence of myocardial bridge of segments of coronary arteries

Techniques 64-MSCT PCA
Segment n =22 | Percentage | n=1 | Percentage
Distal segment of RCA 1 4,54 0 0,0
Proximal segment of LAD 1 4,54 0 0,0
Middle segment of LAD 17 81,84 1 0,6
Distal segment of LAD 3 9,08 0 0,0

Table 3.26 indicates that in 22 cases of myocardial bridge, 21 were
at LAD, and in this number, 17 (81,84%) were at the middle segment of
LAD.

Table 3.27. The length and thickness of bridge

Measured Values 64-MSCT
Length Thickness
Measured Positions (X + SD) (X £ D)
Distal segment of RCA 38,6+15,6 3,1+0,8
Proximal segment of LAD 18,6+8,6 3,3+0,7
Middle segment of LAD 42,2+17,1 2,8+0,6

Table 3.31 indicates that the average length of the bridge in
middle segment of LAD is 42,2+17,1 mm, the thickness of myocardium
covering layer is 2,8 £ 0,6mm. Correlation between the length of bridge
and the thickness of myocardium covering layer is presented by
equation:

Bridge length = 9,82+ 5,97*(bridge thickness)
with r =0,52 (p<0,05)

Figure 3.9. Anomalies in origin and course of coronary arteries
(Nguyen Van.B 75 years old)
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Chapter 4
DISCUSSIONS

4.1. General characteristic of objects

Male/female ratio of objects is 137/27 (5,2 times), most of them are
over 60 years old. The objects which had arterial stenosis or obstruction
were removed, so lumen diameter measurements could be considered as
reference values for old people who get a high risk of coronary artery
diseases.

4.2. Ability to visualize aortic sinuses
4.2.1. The location of the coronary ostia in correlation with the
aortic sinuses on 64-MSCT

Unlike PCA, 64-MSCT could also visualize the image of aortic
sinuses, and thanks to it, we could identify correlations on position
between coronary ostia and corresponding aortic sinuses. Reverse
position of coronary ostia is rarely seen variation, at the incidence of
below 1%. 0,6% left coronary ostium was in right aortic sinus. Andrew
N Pelech reports incidence of this anomaly: 0,92% for RCA and 0,15%
for LCA. Kimbris and Limberthson suppose that incidence of reverse
position of coronary ostia is smaller than 1%. According to Guillem
Pons - Lado, abnomality in LCA’s ostium is only from 0,09% to
0,11%. Change in position of ostia may lead to abnormal course of
coronary arteries, especially for RCAs that originate from left aortic
sinus; it may travels between pulmanary artery and aorta, leading to
limitation of coronary circulation. To investigate this type of
abnormality, 64-MSCT must be indicated instead of PCA.

4.2.2. The correlation between coronary ostia and the height of aortic
sinuses on 64-MSCT(Table 3.4)

Normall, length from the bottom of aortic sinus to coronary ostia is
approximately equal to 71% of the height of aortic sinuses. Putting a
catether into CA will be easier when coronary ostia is at normal
position because of curling easily. As the ostum is at higher or lower
position, putting catether will be more difficult. Fortunately, the
incidence of coronary ostia at unusual high position is only 1,2%. This
incidence is 0,41% according to So Yeon Kim. Abnormal high coronary
ostia is one of the reason causing myocardium ischemia.

4.2.3. The location of coronary ostia to the anteroposterior direction
of aortic sinuses on 64-MSCT

In the anteroposterior direction of the aortic sinuses, the coronary
ostium situates midway between the anterior and posterior boundaries
of sinus (Table 3.5). This means that there is not any coronary ostium
lying opposite to pulmanary artery or between auricles and aorta.
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4.2.4. The direction of coronary arteries to the ascending aorta and
the aortic sinuses (Table 3.6)

Compared with ascending aorta, RCA has ascending direction
(create an acute angle this); LCA is contrast. On the horizontal plane
passing aortic sinus, angles with anterior and posterior margins of sinus
were obtuse. B.Pejkovic’description is also similar. The smaller the
angular value is, the more difficult for blood to be pushed into coronary
arteries, and this can lead to enlargement of initial segments of coronary
arteries.

4.3. Ability to visualize the coronary arteries
4.3.1. Ability to visualize segments of coronary arteries

In the total of 492 segments that were investigated, 100% segments
of RCA, LAD, proximal and middle segments of LCx and the ramus
intermedius were visualized on both 64-MSCT and PCA; the distal
segment of LCx were visualized 98,17% on 64-MSCT, comparing with
PCA, 64-MSCT has sensitivity of 98,1% and specificity of 50% (Table
3.7 and Figure 4.3). Absence of the distal segment of LCx may be due
to underdevelopment of this artery or it was too small to be visualized.
In general, 64-MSCT and PCA could similarly visualize whole length
of main trunks. Guillem Pons, Harpreet K. Pannu, Miche le Hamon and
partners also published the similar percentages and comments in their
report.

4.3.2 General characteristics of RCA (see section 4.2.1)

Appearance in 100%; a diameter of more 3mm; difficulty in
identifying distal point of proximal segment due to dependence on the
variation on position and appearance of first anterior right ventricular
branch.

» The conus branch

Presenting in 147 of 164 cases, exceeding the 107/164 ratio of PCA.
More than 50% cases that are not visualized on PCA were available in
64-MSCT. Frequency of original positions arranged by gradually
decreasing order are: the proximal segment of RCA (51,8%), the right
aortic sinus (25,85%). On PCA, conus branch that originate from aortic
sinus can’t be visualized.

» Sinoatrial nodal artery

It is a small branch with a diameter under 1,5 mm, visualization in
79,2% (approximately on PCA). Its origin was not constant: from RCA:
42,3%; from the proximal segment of LCx: 38%. According to Andrew
N Pelech and Guillem Pons- Lado: corresponding percentage are 50%
for RCA and 30-35% for LCx. Ostium of this artery may be sealed by a
stent inserted in the proximal segment of RCA and this may cause
temporary arrhythmia.
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» Acute marginal and right ventricular branches

To avoid confusion, we make assumption that a right ventricular
branch which originates at midway of RCA is called right marginal
branch, branches for right ventricle that originate earlier or later are
called right ventricular branches ( anterior or posterior, depending on
location). According to this asumption, right marginal branch appeared
in 115 of 164 cases (or 70 1%% and had a diameter 1,6 mm and an angle
with the main trunk of 72,2°. First anterior right ventricular branch
visualized in 73,17% - approximately the visualization of right
marginal branch. the second anterior right ventricular branch visualized
in 22,6%. If using the first anterior right ventricular branch as a
boundary between proximal and middle segments of RCA, in
approximately 30% cases we may face difficulty. The posterior right
ventricular branches were present at lower percentages. Generally, the
number of branches to right margin and right ventricle of heart were not
constant, and their number may range from 1 to 5 branches that leave
the RCA later than conus and sinoatrial nodal branches.
» Posterior interventricular artery and posterior left ventricular

branch

Interventricular posterior branch (Table 3.14) visualized in 92,68%,
being at a percentage higher than that of Guillem Pons-Lado . As the
continuation of distal segment of RCA, it was a great branch, with a
diameter between 2 and 2,5 mm - a diameter level suitable for inserting
a stent - ; and in case of inserting stent into the distal segment, its initial
ostium may not be sealed like ther branches. Posterior left ventricular
branch visualized at a high percentage and had diameter over 2 mm,
approximately the same as of the posterior ventricular branch. We can
consider that it and the posterior interventricular branch as the terminal
branches of RCA. Diameter level of these branches may allows to
indicate stenting but the their angles with distal segment of RCA may
make the stenting into posterior left ventricular branch more easily.
4.3.3. Ability to visualize the left coronary artery
% Left main trunk

According to preveous researches, frequency of having no left main
trunk was only seen under 1%. Therefore, it is normal if all 164 subjects
having left main trunk. This is the biggest but shortest vessel, with its
average length just over 1 cm.
% The diagonal branches

The diagonal branches (Table 3 20) had frequency of appearance
gradually decreasing from 1% to 5" branches like the other reports.
There was always at least one dlagonal branch. The 1% diagonal branch,
being more constant than 3" pranch, so it is can be a boundary
landmark better than 3 branch in dividing the LAD into segments. The
diameter of the diagonal branches (Table 3.21) was under 2,00 mm
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level, thus it is not suitable for inserting stents. Meanwhile, separaion
angels of the diagonal branches with distal part of LAD are acute, and
that makes convenience to insert 2 stents with Y shape at the same time
into main trunk and a branch.

% The septal branches

The quantity, frequency of appearance, diameter and separation angel
of the septal branches were approximately similar with the those of
diagonal branches. The rather constant presence of the 1% septal branch
makes it be used to identify the proximal segment of LAD.
¢+ The circumflex artery and obtuse marginal branches

The absence of distal segment of LCx in 1,9% of cases may due to
underdevelopment of this artery, accompanying with a dominant RCA.
The diameter of LCx is at the at level equivalent to that of LAD and is
convenient for insertting stents. The report of Nguyen Anh Dung also
showed that.

The obtuse marginal branches from LCx had also frequencies of
appearance gradually decreasing in proximal - distal direction. Due to
3" obtuse branch appeared only in 40% of cases, giving this branch the
role of a landmark to separate the middle and distal segments of LCx
will not be feasible in most of cases. Separation angles of obtuse
marginal branches were all acute ones.
¢ Left main trunk, its branches and angles between them

Terminal branches of LCA may be LAD and LCx (57,3%) or LAD,
LCx and ramus intermedius (42,7%). Ratio in research is between 25%
and 50%. If we consider the diameter bisector branch, in substance, two
last branches of left main trunk of left coronary artery still are preceding
ventricular artery and circumflex. The angel in the middle of preceding
ventricular artery, hat and left main trunk show that giving the catheter
from left main trunk into the branches can be performed easily.

4.4. The correlation between the branches

After analyzing some correlations, we realized close correlation
between separation angel of the 1% diagonal branch and the
visualization of the 1% obtuse marginal branch. Greater value of the
angle means the greater possibility of abcence of 1% obtuse marginal
branch, with r=13 (p<0,5).
4.5. Some congenital anomalies

All anatomic anomalies of all categories were found in 25 of 164
BN (15,24%). This incidence is higher than 12% level of Chaimant and
partner but it is lower than incidence which was revealed by dissection
of Skandalakis: alone myocardial bridge reaches to about 22%. Among
the kinds of congenital anomalies, reverse position of coronary ostia
was 0,6%, high coronary ostia was seen in 1,83% and myocardial
bridge was seen in 13,41%.
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CONCLUSIONS

Analyzing 64-MSCT and PCA image database of 164 patients, we
come into following conclusions:
1. Visualization of segments and branches on 64-MSCT and PCA;
measurements.

- Segments: 100% segments of RCA, LAD, proximal and middle
segments of LCx and the ramus intermedius were visualized on both
64-MSCT and PCA,; the distal segment of LCx were visualized 98,17%
on 64-MSCT, comparing with PCA, 64-MSCT has sensitivity of 98,1%
and specificity of 50%.

- Branches of RCA: Visualization percentages on 64-MSCT of
conal, sinoatrial nodal, 1% anterior right ventricular, 2" anterior right
ventricular, acute marginal, posterior interventricular and posterior left
ventricular branches are 89,6%, 79,27; 70%, 73,2%, 22,6%, 70,1%,
92,7%, 89,6%, respectively. Comparing 64-MSCT with PCA, these
branches have sensitivities 95%; 98,5%:; 93,2%:; 81,8%; 84,4%; 56,2%;
97,1% respectively; and specificities 41,7%; 60,9%; 60,7%; 86,6%;
88,9%:; 65,9%:;46,4%, respectively.

- Branches of LAD: Visualization percentages on 64-MSCT of
1%'diagonal, 2" diagonal,3™ diagonal, 1% septal, 2™ septal , and 3" septal
branches are 100%, 84,8%; 34,8%; 94,5%; 67,1%; 20,7%, respectively.
Comparing 64-MSCT with PCA, these branches have respective
sensitivities: 100%; 96,1%; 73,1%; 96,8%; 79,5%; 43,1% and
specificities: 100%; 57,1%; 83%; 57,1%; 69%; 89,1%.

- Branches of LCx: Visualization percentages on 64-MSCT of 1%
obtuse marginal, 2™ obtuse marginal, and 3" obtuse marginal branches
are 97,6%; 75,6%; 40,2%, respectively. Comparing 64-MSCT with
PCA, these branches have sensitivities 100%, 94,3%, 77,6%,
respectively; specificities: 44,1%; 80,5%; 80,5%, respectively.

- The correlation between coronary ostia and aortic sinuses and
between branches

+ The correlation between coronary ostia and aortic sinuses is assessed
on 64 - MSCT only, and the ratio of distances from bottom of aortic
sinuses to coronary ostia and the heights of aortic sinuses is about 71%.

+ The visualization of the 1% diagonal is correlated closely to the
angle between the 1* obtuse marginal branch and LCx and vice versa.

- Diameters of segments and branches of coronary arteries

+ Diameter of segments: On both 64-MSCT and PCA: Proximal
segments of RCA, LCx and LAD have mean diameter values ranging
between 3 and 4 mm; middle segments of these ateries have mean
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values ranging from 2.5 to 3.5 mm; and distal segments of the same
arteries have mean values ranging between 2.0 to 3.0 mm. The main
trunk of LCA has highest mean values: between 4.5 and 5.0 mm.

+ Diameter of branches: On both 64-MSCT and PCA, diameter of
most branches of RCA, LAD and LCx are less than 1.5 mm; but acute
marginal, posterior interventricular and posterior left ventricular
branches have diameter level of more than 2mm.

- Angles between branches and main trunk (measured on both 64-
MSCT and PCA).

+ Angles between RCA and its conus, acute marginal, 1 anterior
right ventricular and 2™ anterior right ventricular branches ranged from
72° to 85°.

+ Angles between LAD and its first, second and third diagonal
branches ranged from 48° to 66°; obtuse marginal branches left its main
trunk (LCx) at similar angles.

2. Some anatomic anomalies

25/164 patients (15.24%) had rare anatomic anomalies in two
categories:

Anomalies in the origin: 3/164 patients (1.82%), including:

- Reverse position of coronary ostia (right coronary ostium in the
left aortic sinus) in 1 petient (0.6%)

- Coronary ostia situated obove aortic sinuses in 2 patients (1 for
RCA and 1 for LCA) (1.2%)

Anomalies in course:22/164 patients (13.41%) had myocardial
bridge, in which 21 (12.8%) were in LAD. Most of myocardial bridge
of LAD were in its middle segment (81.84%)





