TAP CHIi NGHIEN ClPU Y HOC

DAC PIEM VI TRi TAM DIEN BAM DAY CHANG CHEO
TRUGOC KHOP GOI BINH THWONG TREN CONG HUONG TU 3D
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Cong huéng tir 3D (ba chiéu) Ia mot tham do gia tri stz dung trong nghién ctru day chéng chéo trudc. O
Viét Nam, chwa cé nghién ctru nao st dung cong hudéng tir 3D dé xéac dinh vi tri tdm ctia déy chéng chéo
truée. Ching téi thuc hién nghién ctru mé ta trén phim cong huéng tir 3D khép gbi bén lanh cda 21 ngudi
bénh c6 chi dinh tai tao day chdng chéo truéc & mét bén gbi. Két qué gébm: Tam dién bam dui & vi tri 31,2
+ 2,16% theo chiéu séu-néng va 33,2 + 3,36% theo chiéu cao-thap, va & vj tri 1gi 23 + 7,3 phut véi géi
tréi va 10 gio 38 + 6,1 phit v6i gbi phai; TAm dién bam chay & vi tri 44,6 + 1,3% theo chiéu trong-ngoai va
38,0 + 1,76% theo chiéu trurdc-sau; Khodng céach tir tam dién bam dui dén go resident va bo sun phia sau
Ian luot 1a 7,0 £ 1,0mm va 7,3 = 0,52mm; Khodng céch tir tam dién bam chay dén g& RER, ré truéc sun
chém ngoai va go Parson l&n luot 1a 15,1 + 1,42mm, 5,3 + 0,52mm va 9,1 + 1,06mm. Céc théng sb nay rét

c6 gia tri trong tinh toan va lén phuong an phéu thuét téi tao day chdng chéo truéc mét bé theo gidi phau.

Tir khoéa: Day ching chéo trwéc, DCCT, cong hwéng tir 3D.

I. DAT VAN BE

Ph&u thuat tai tao day chang chéo truéc
l& phwong phap diéu tri tiéu chudn cho nguoi
bénh tén thwong dirt day chang chéo trude khi
¢ nhu cau hoat déng thé lwc cao. Tuy nhién,
viéc tai tao day chang mai & dung vung vij tri
tdi wu va an toan van con la mét thach thirc.
Theo y van, trong cac ca md tai tao lai day
chang chéo truwéc thi cé dén gan 80% céac 16i
lién quan dén ky thuat trong dé khoang 80%
lién quan dén vj tri d&t manh ghép day chéng
ma&i." Bé hiéu rd hon vé vij tri tam dién bam
cla day chang chéo trwdc va ng dung kién
thirc nay trong phau thuat, rat nhiéu nghién
ctru da duwoc tién hanh, ngoai nghién ctru trén
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x&c, cac tac gia con s dung ca cét |&p vi tinh
va cong hwdng tr nhdm gitp hiéu biét sau
hon vé vj tri dién bam ciing nhw twong quan
v&i cac cAu trdc gidi phau xung quanh.25 Gan
day, cong hwdng tlr 3D dwoc (rng dung trong
danh gia cac d&c diém hinh thé va c4u tric cua
day chang chéo trwdc nhw mét phwong phap
khoéng xam 1an va dang tin cay, vira cé thé xac
dinh dwoc dién bam day chang vira c6 thé
diéu chinh theo m&t phang mong muén nhw
trén phim cat I&p vi tinh.6” Tuy nhién, chua c6
tac gia nao tai Viét Nam s dung cong huédng
t 3D dé danh gia vi tri tam céac dién bam cda
day chang chéo truwéc, vi vay ching téi thuc
hién nghién ctu nay véi muc tiéu la: xac dinh
vi tri tdm cac dién bam dui va chay cua day
chang chéo trwéc va twong quan gitra tam voi
cac mbc gidi phau xung quanh bang viéc st
dung céng hwéng tr 3D.
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Il. DOI TWONG VA PHUONG PHAP
1. Péi twong

21 nguoi bénh (20 nam va 1 ni, tudi trung
binh 14 32,0 £ 7,5) bi dit day chang chéo trudc
mot bén gbi, ¢ chi dinh phau thuat tai tao day
chang chéo trwdc, bén gbi con lai binh thwdng.
Trong do:

Tiéu chuén Iwa chon

Tubi tlr 18 - 45; dut day chéng chéo trudc
mot bén gbi cé chi dinh tai tao day chdng chéo
trwde; khép gbi bén con lai dwoc xac dinh la
binh thwdng qua thdm kham va khai thac tién
str; ¢6 day da nang lwc hanh vi dan sw; dong y
phau thuat va déng y chup céng huéng tir 3D
khép gbi bén lanh.

Tiéu chuén loai trer

C6 bién dang & mot hodc hai chi dwéi; co
bat can xing gitra hai chan vé truc chi, kich
thwéc chi; khong déng y tham gia nghién ctu.
2. Phwong phap

Thiét ké nghién ctru

Nghién ctru mé ta cat ngang tién hanh trén
21 nguoi bénh theo phwong phap chon mau
thuan tién.

Thoii gian nghién cieru

Tw 25/04/2022 dén 25/08/2022.

Dja diém nghién ctu

Bénh vién Pa khoa quéc té Vinmec Times
City, Hé théng y té Vinmec, 458 Minh Khai, Hai
Ba Trwng, Ha Noi.

Néi dung va chi sé nghién ctru

Vi tri tdm dién bam dui theo phwong phap
goéc phan tw va theo mat ddng hé; vi tri tam
dién bam chay theo phwong phap géc phan tu;
khoang cach tlr tam dién bam dui, tam duwdng
ham dui mong mudn dén bd sun phia sau va
v&i g resident; khodng cach tlr tdam dién bam
chay dén go Parson, g& RER va ré trwdc sun
chém ngoai.

Quy trinh tién hanh nghién ciru

Nguwoi bénh dwoc thdm kham 1am sang két
hop théng tin chan doan hinh anh trén phim
céng hwdng tir dwoc xac dinh dit day chang
chéo truwéc khép gbi mot bén, bén khép gbi con
lai binh thuwéng. Sau do6, ngudi bénh duoc tién
hanh chup cong hwéng tr 3D khép gbi bén lanh
st dung hé théng may chup cong hwéng tr
3.0 Tesla (G.E SIGNA™ Pioneer AIR™ Edition
3.0 Tesla silent, hang GE Healthcare, My) theo
protocol clia Han (2012):6 S& dung coil bé mét
gbi 8 kénh dd nét cao. Mot bod dinh vi tin hiéu
phén hdi gradient ba mé&t phang dwoc thu nhan
ngay lap tlrc, sau do la quét so bo béng xung
mat do proton (PD) trén mat phang ding doc.
Sau d6, quét xung PD doc theo mét phang cla
day chang chéo trwéc (Xung phan héi tin hiéu
quay nhanh thw gian nhanh (Fast Relaxation
Fast Spin Echo) vé&i thdi gian phan héi la 32ms,
thdi gian 13p lai 2.000ms, d6 dai dwdng truyén
phan héi la 18, trwdng nhin 16cm, lat cét va
do6 day khoang tréng 1a 0,6mm / Omm, ma tran
288x288 va sb lwong kich thich (Number of
excitation-NEX) la

1. Thoi gian quét trung binh Ia 15 phat. DO
liéu hinh anh dwoc Iwu trlr va phan tich trén
hé théng PACS va phan mém Radiant DICOM
Viewer 2021.

2. Cong ty MEDIXANT MACIEJ FRANK-
IEWICZ, Promienista 25. 60-288 Poznan, Poland.

Hinh &nh tai tao da mé&t phang (MPR) dwoc
dwng tir di¥ liéu cong hwéng tir 3D khép gobi.
Vi tri tdm dién bam dui theo phuwong phap goc
phan twv dwoc xac dinh s& dung hinh anh gia
I1ap X-quang nghiéng clia Morita; go resident,
khoang cach dén go resident va khodng cach
dén b® sun phia sau duwoc xac dinh trén mat
phéng axial (Hinh 1).7 Vi tri tam dién bam dui
theo so' d& mat ddng hé dwoc xac dinh trén mat
phéng axial theo phwong phap cia Heming
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(Hinh 2).2 Vi tri tam dién bam chay theo phwong
phdp géc phan twv duwoc xac dinh trén mat
phéng axial theo phwong phap ctia Parkinson.?
Khodng cach tlr tam dién bam chay dén ré

. Y
» Cd a E
L- - ol

trwdc sun chém ngoai dwgc xac dinh trén mat
phéng coronal, khodng cach dén g& RER va go
Parson dwgc xac dinh trén mat phéng sagittal
(Hinh 3).

i

Hinh 1. Do vi tri tam dién bam dui trén cac mat phang

a - Vi tri tam dién bam dui trén mat phang sagittal theo phwong phap géc phan tw,

b - Kich thuwéc trén-dwdi va cac mébe gidi phau trén mét phang coronal,

¢ - Kich thuwéc trwde-sau dién bam dui va cac mébe gidi phau trén mat phéng axial.

LCN: 16i cAu ngoai, LCT: 16i cAu trong

Hinh 3. Do tam dién bam chay trén cac mét phang

a - Kich thuéc tredc-sau dién bam chay va cac mée gidi phau trén mét phang sagittal,

b - Kich thwéc trong-ngoai dién bam chay va ré trwéc sun chém trén mat phang coronal,

c - Vi tri tam dién bam chay trén mat phéng axial. day chang chéo trwdc: day chéng chéo truéc,

DCCS: day chang chéo sau, RER-retro-eminence ridge, SCN: sun chém ngoai
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Sai sé

Xac dinh sai vj tri can do, sai s6 do nhan
dinh cGa nguwoi do. Gidm thiéu sai s6: Cach
thirc do dwoc thdng nhét gitra cac thanh vién
nghién ctru va thwc hanh thanh thao trvéc khi
tién hanh nghién clru. Cac théng sé déu dwoc
do 2 14n va két qua do 14 gia tri trung binh cla
hai 1an do. Khi xac dinh vj tri trén phan mém
thi phong to hinh anh dé& d&t chinh xac vi tri
can do.

3. Xt ly sé liéu

S& dung toan thdng k&, x& ly di¥ liéu trén
phan mém SPSS 16.0.
4. Dao dirc nghién ctru

Nghién ctru da dwoc phé duyét bdi Hoi ddng
dao dirc trong nghién ctru y sinh hoc Cong ty
c6 phan Bénh vién Pa khoa québc té Vinmec -
Trwéng Dai hoc Vinuni theo gidy chirng nhan
s6 46/2022/CN-HPDD VMEC, chép thuan ngay
25/04/2022.

(a)Tam dié_n bam dui

ll. KET QUA

Nghién ctru trén 21 phim céng hwéng tir 3D
khép gbi bén chan lanh clia 21 nguwdi bénh dut
day chang chéo trwé'c mot bén co chi dinh phau
thuat, bao gdm 20 ngwdi bénh nam va 1 ngudi
bénh ni, tudi trung binh 12 32,0 £ 7,5 (19 - 43)
véi 15 khop gbi trai va 6 khdp gbi phai binh
thwdng chang téi thu nhan duwoc két quéa duoc
trinh bay trong 3 bang dwoi day:

- Vj tri dién bam dui theo phwong phap géc
phan tw trung binh 1a 31,2 + 2,16% (27,0% -
35,0%) theo chiéu sau-néng va 33,2 £ 3,36%
(26,0% - 39,0%) theo chiéu cao-thap (Hinh 4).

- Vi tri tam dién bam dui theo mat déng ho
(Hinh 5):

+ gbi trai: 1h23 + 7,3 ph (1h15 - 1h45)

+ gbi phai: 10h38 % 6,1 ph (10h15 - 10h45)

- Vi tritdm dién bam chay theo phwong phap
géc phan tw trung binh 14 44,6 + 1,3% (41,8% -
46,2%) theo chiéu trong-ngoai va 38,0 + 1,76%
(32,6% - 40,8%) theo chiéu trwdc-sau (Hinh 4).

(b) Tdm dién bdm chay

25%| _— 50% e
- Trudce ~d

2

| Trong Ngoai |

~Sau

Hinh 4. Lwoc db phan b6 tam cac dién bam theo phwong phap géc phan tw

Mau xanh: phan bb tam cac dién bam, mau dé: tam dién bam trung binh
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Hinh 5. Vi tri tam dién bam dui theo s d6 mat déng hé

M(i tén mau dé chi vi tri trung binh, phan bdi mau dé 1a phan bd cua vi tri tam dién bam dui

Bang 1. Khoang cach tir tam dién bam dui dén cac moc giai phau

Trung binh (mm) D6 léch chuan Min (mm) Max (mm)

GO resident (n = 20) 7,0 1,00 50 9,3

B& sun phia sau (n = 21) 7,3 0,52 6,4 8,1

Bang 2. Khoang cach tir tam dién bam chay dén cac méc giai phau

n=21 Trung binh (mm) D& léch chuan Min (mm) Max (mm)

Go Parson 9,1 1,06 6,5 10,7

Ré trwdc SCN 53 0,52 4,5 6,5

Go RER 15,1 1,42 12,9 18,1

IV. BAN LUAN

Vi tri tdm dién bam dui trung binh theo Xu va
cong s (2016) 1a 27,5 + 4,58% (thay ddi tv 23,5
+7,6% cho dén 35,9 + 4,4%) chiéu sau-ndng va
35,9 + 9,20% (thay déi tr 27,5 + 3,2% cho dén
44,25 + 55%) chiéu cao-th4p.° Vi tri tam dién
bam dui trong nghién ctru clia chung t6i la 31,2
+ 2,16% (27,0 - 35,0) x (33,2 + 3,36% (26,0 -
39,0) c6 cao hon trung binh cla cac nghién
clru theo chiéu sau-néng, nhwng lai thap hon
trung binh theo chiéu cao-th4p. Tuy nhién, vi tri
tam dién bam dui cGa chung téi vAn ndm trong
pham vi két qué & cac nghién clru trwde do. Tai
Viét Nam, cac nghién ctru thwong danh gia vi

tri trén dwdrng Blumensaat trén phim X-quang
hodc hinh &nh gidi phau nghiéng ma chuwa co
nghién ctru st dung phwong phap géc phan tw
dé danh gia vi tri tam dién bam dui."

Theo kinh nghiém trong phau thuat ndi soi
kh&p véi trwérng phau thuat hinh tron gibng mat
ddng hd, nhiéu tac gia st dung méat dong hd dé
xac dinh vj tri tam dién bam dui. Theo Helming,
dién bam dui clia day chang chéo truéc gbi phai
trai tir vi tri 10h14 (+ 17 phut) cho dén 11h23 (+
17 phut) véi vi tri tam dién bam dui & 10h49
twong tw trong nghién ctru clia ching t6i.2 Theo
tac gia Tran Trung Diing khi nghién ctu trén 10
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khép gbi qua phau tich xac nguoi Viét Nam,
dién bam dui day chang chéo truéc trai tir 9 gidy
dén 11 gio & gbi phai va tlr 1h dén 3h30 & khop
gbi trai, tuy nhién tac gid khong néu rd cach
d&t m&t déng hdé dé xac dinh dién bam dui."
Theo tac giad Kraeutler (2018), cach thirc xac
dinh vi tri d&t déng hd khac nhau sé cho két qua
vi tri dién bam dui day chéng chéo trwéc khac
nhau." O’ nghién ctru nay, ching tdi xac dinh vi
tri d&t déng hod theo Helming, duwong thang tiép
tuyén b sau clia hai l6i cau la truc 3 gior - 9 gioy
do dé& xac dinh va dong nhét gitra cac nguoi
bénh va ciing dé& hinh dung trong qua trinh md
ndi soi hon cac phuwong phap khac.

Theo nhiéu nghién ctu gidi phau va danh
gia thuc té trong ndi soi, thi g& resident hay
g® lién 16i cau ngoai 1a mot mbe xwong rat gia
tri trong xac dinh ranh gi¢i phia trwdc cha dién
bam dui day chang chéo truéc véi ti 1é xuat hién
khoang 97% cac trweong hgp.'? Vi vay, chung toi
tién hanh xac dinh sw cd mat cla g0 resident
va do khoang cach tr vi tri tdm dién bam dui
day chdng chéo trwédc dén g& nay. Trong sb
21 phim coéng huéng tir 3D khédp gbi, ching toi
xac dinh dwoc c6 20 khép gbi cd go resident,
chi c6 1 khép gbi mét trong 16i cau ngoai kha
tron, khéng cé g& xwong nao nén chung toi xac
nhan la khdng co go resident. Khéng cé nhiéu
tac gid do khoang cach tlr tam dién bam dui
dén g& resident. Do go resident la gi¢i han phia
trwdc cla dién bam dui day chang chéo truéc
nén trong phwong phap tai tao day chang chéo
trwdc theo gidi phau thi dwdng ham dui khong
duwoc veot qua go resident. Do do, phép do tir
vi tri tam dién bam dui rat co y nghia trong viéc
dinh huwéng dat vi tri dwdng ham dui.

B& sun phia sau mat trong 16i cAu ngoai theo
nghién ctru cta Purnell (2008) cach mép sau
ctia dién bam day chang chéo trwéc khoang
3,5mm (2,8 - 5mm).* Chung t6i khéng ghi nhan
khodng cach nay ma ghi nhan khodng cach

trung binh t&r tdm dién bam dui dén b sun phia
sau b&i théng sé nay dé& dang ng dung vao
phau thuat hon. Khodng cach tir tam clha bo
trwdc trong va bé sau ngoai dén bd sun phia
sau theo nghién clru clia Mochizuki lAn lwot
l& khodng 6,3 va 8,6mm, cé thé suy luan ra vi
tri tam cua dién bam dui dén bd sun phia sau
cling twong tw trong nghién ctru cla chung toi
la 7,3mm."

Staubli va Rauschning (1994) s dung
cong hwdng tlr d& danh gia diém bam chay
cla day chang chéo truéc ghi nhan tam diém
bam chay day chdng chéo trwéc ndm & vi tri
44.,1% (gidi han truwde tir 28,3% va gidi han sau
59,5%) theo chiéu trwéc sau & nam va & vi tri
43,7% (gidi han truwde tir 27,4% va gidi han sau
60,0%) theo chiéu trwdc-sau & nir.5 So sanh
v&i phau tich trén xac, cac tac gia khuyén céo
dat vi tri duwdng ham chay & 43,3% va gi¢i han
trudc khong vwot qua 24,6% theo chiéu truéc-
sau. Tac gia Parkinson (2015) str dung ca cong
hwéng tir va cat I&p vi tinh ghi nhan tam dién
bam chay day chéng chéo trwdc 38 + 2% (voi
cat 1¢p vi tinh) va 39 + 3% (véi cong huéng
tr) theo chiéu trwéc-sau ciing twong tw két qua
trong nghién cru clia chung t6i.* Theo chiéu
trong-ngoai, tac gia ghi nhan vij tri 48 + 2% &
ca cat |&p vi tinh va cong hudng tir, cao hon
trong nghién ctru cla chung toi la 44,6 + 1,3%,
vi tri trong nhat chang t6i thu thap duoc 1a 46%.
Twong tw, Kornaski (2020) ciing cho két qua
twong déng v&i ching t6i theo chiéu trwdc-sau
la 37,3 £ 5,5% nhwng vi tri theo chiéu trong-
ngoai cling I&n hon nghién ctru cda chang toi
(47,4 + 1,5%).2 Sw khac biét nay co thé do sw
sai khac vé cau tric khép gdi theo chiing toc.

V&i dién bam chay day chang chéo truérc,
g® RER la mét g& xwong ndi hai gai chay &
phia trwéc clia day chang chéo sau tir lau
dwoc coi la mdt méc xwong céd gia tri trong
xac dinh vi tri tam dwéng ham chay trong phau
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thuat tai tao day chang chéo truéc. Pa phan
cac tac giad xac dinh khoang céach tr b& sau
dién bam chay day chang chéo truéc dén go
RER. Kaya Bicer xac dinh khoang cach ttr tam
dién bam chay dén go& RER trung binh 1a 15 =
2 mm twong tw két qua trong nghién clru nay
(Bang 2)."* Chung tb6i xac dinh khoang cach
nay ma khéng xac dinh tr bo sau dién bam
b&i chang téi cho réng viéc xac dinh khoang
cach tlr tam dién bam sé& cé y nghia hon vé
mat (ng dung trong phau thuat. Chang téi xac
dinh khoang cach tr tam dién bam chay dén
ré trwdc sun chém ngoai vi thay rang cu tric
nay nam ngay sat v&i dién bam chay cla day
chang chéo trwdc véi khodng cach nam trong
khoang 4,5 - 6,5mm, do dé sé c6é nguy co
gay tén thwong ré sun chém ngoai khi khoan
duwéng ham chay. Két qua nay ciing phu hop
v&i két qua trong nghién clu cla Zantop va
cong sw."® Khoang cach tr tdam dién bam chay
dén go Parson thyc chét co thé coi la khoang
cach tir tam dén gidi han phia truéc cda dién
bam do go Parson chinh Ia gé xwong chdi 1én
trén ngay trwdc dién bam chay.®
V. KET LUAN

Xac dinh tdm dién bam dui va chay cua day
chang chéo trwéc va khodng cach dén cac
méc gidi phau trén cong hwéng tr 3D khong
nhirng co thé so sanh v&i cac phwong phap do
dac trén xac, st dung cét I&p vi tinh ma con
cung cap nhirng théong sb cé gia tri (’ng dung
trong phau, c6 thé dwoc st dung dé chuén bi,
danh gia cling nhw so sanh véi két qua sau
phau thuat.
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Summary

ANTERIOR CRUCIATE LIGAMENT FOOTPRINT CENTER
POSITION — STUDY ON 3D MAGNETIC RESONANCE IMAGING OF
INTACT KNEE

3D magnetic resonance image (MRI) is a valuable evaluation tool used to study anterior cruciate
ligament (ACL). In Vietnam, there has not been any study on the use of 3D MRI to locate the footprint
center of ACL. This is descriptive study of 3D MRI results of the healthy knees of 21 patients with
indication of ACL reconstruction on one knee. The ACL femoral footprint center was at 31.2 + 2.16%
depth-shallow and 33.2 + 3.36% height-low position, and at 1h23’ + 7.3 minutes in left knee and
10h38’ + 6.1 minutes in right knee. The tibial footprint center was at 44.6 + 1.3% medial-lateral and
38.0 + 1.76% anterior-posterior. The distances from the femoral footprint center to the resident ridge
and the posterior cartilage edge were 7.0 £ 1.0mm and 7.3 £ 0.52mm, respectively. The distances
from the tibial footprint center to the RER, the anterior lateral meniscus root and the parson knob
were 15.1 £ 1.42mm, 5.3 £ 0.52mm and 9.1 + 1.06mm, respectively. These parameters can guide
the calculation and planning of single-bundle ACL reconstruction according to anatomic features.

Keywords: Anterior cruciate ligament, ACL, 3D magnetic resonance imaging, 3D MRI.
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