TAP CHIi NGHIEN ClPU Y HOC
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Cong hudng tir 3D 1a mét thadm do gié tri st dung trong nghién ctru déy chang chéo truéc nhw la mot
phuong phdp it xdm Ian va cé thé dé dang thuc hién & nguoi séng. O Viét Nam chuwa ¢ nghién ctru nao
st¥ dung céng hudng tir 3D dé xac dinh céc théng sé clia day chdng chéo truéc. Ching t6i thuc hién
nghién ctru mé ta trén phim coéng hudng tir 3D khép gbi bén lanh cua 21 ngudi bénh cé chi dinh téi tao day
chéng chéo truréc & mét bén gbi. Két qué nghién ctru gém cé: Dién tich dién bam dui trung binh 1a 156,6
+ 28,7mm2 v&i kich thuéc céc chiéu la 19,2 £ 2,0mm va 11,8 = 1,6mm; dién tich dién bam chay la 118,3
+ 24,5mm2 voi kich thuéc céc chiéu la 9,9 + 1,0 va 15,5 + 1,7mm. Thiét dién phan gitra va chiéu dai than
day chang Ian lwot Ia 50,8 + 12,9mm2 va 30,4 + 2,1mm. Céc két qua nay c6é nhiing diém tuong déng va

chénh léch so v6i céc nghién ctru khéc song rat c6 gié tri trong phéu thuét téi tao ddy chang chéo truée.

T khéa: Day chang chéo trwérc, day chang chéo trwéc, cong hwéng tir 3D.

I. DAT VAN BE

Pt day chdng chéo trudc 4 tén thwong
day chang hay gdp nhét cta khép gbi. Phau
thuat tai tao day chang chéo trwéc ngay cang
phd bién dé diéu tri dit day chéng chéo trudc.
Dé phau thuat dat két qua cao, phau thuat vién
can am hiéu vé dac diém hinh thai va kich thuwéc
day chang chéo truéc. B4 co6 nhidu nghién ctru
vé giadi phdu day chang chéo trwéc song chi
yéu danh gia trén xac da dwoc xt ly hda chat
nén cé thé khéng phan anh chinh xac do sw
thay ddi do héa chat va sy méat nwéc cia day
chang chéo trudce.! Gan day, nhiéu tac gia st
dung cdng hwdng tr dé nghién clru cac dic
diém hinh thai va kich thuéc day chang chéo
trwdc ngay trén ngwdi khée manh cho thay
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rat c6 tiém nang, tuy nhién cé han ché 1a hinh
anh cb dinh theo mé&t phang va déi khi khéng
ding mé&t phang mong muén. cdng huéng t
3D c6 thé gidp gidi quyét bai toan nay nhd vao
viéc c6 thé tai tao lai theo cac mat phdng mong
mubn nén co thé gidp nghién ctwu vién dé dang
do dac trén cac mat phdng mong mubn, qua
do giup danh gia chinh xac hon cac dac diém
hinh thai va kich thwéc day ching chéo truéc,
ngay ca trén nguoi sbng khde manh.22 Tai Viét
Nam, hién cling mé&i cé mot vai nhiéu nghién
clru vé kich thuwdc day chang chéo trudc nhw
tac gia Tran Trung Diing da nghién ctru trén 10
khép gbi xac twoi déng tai trén tap chi quéc té
hay nhu tac gid Nguyén Thi Héng Yén mo ta
mot sb kich thwdc day chang chéo trwéc trén
cong hudng tlr thwdng quy clia ngwoi bénh.4®
Tuy nhién, chwa c6 tac gia nao tai Viét Nam
st dung cong hwédng tir 3D dé danh gia kich
thwdc day chdng chéo trwde, vi vay ching toi
thwe hién nghién clru nay nham gitp cung cap
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thém mot s thdng tin hivu ich cho phau thuat
tai tao day chang chéo trwdc véi muc tiéu 1a:
Xac dinh mot sé thong sé vé kich thudc dién
bam va kich thwéc phan than day chang chéo
trwdc str dung cong hwéng tir 3D.

Il. DOI TWUONG VA PHUONG PHAP

1. Péi twong

21 ngwdi bénh bénh (20 nam va 1 ni, tudi
trung binh 1a 32,0 + 7,5) bi dit day chéng chéo
trwdc mot bén gbi, co chi dinh phau thuat tai
tao day chéng chéo trudc, bén gbi con lai binh
thwdng. Trong do:

Tiéu chuén Iwa chon

Tudi tr 18 - 45; dit day chéng chéo truéc
mot bén gbi cé chi dinh tai tao day chang chéo
trwdc; khép gbi bén con lai dwoc xac dinh [a
binh thwdng qua thdm kham va khai thac tién
str; ¢6 day di nang lwc hanh vi dan sw; ddng y
phau thuat va déng y chup cong huéng tir 3D
khép gbi bén lanh.

Tiéu chuan loai trove

C6 bién dang & mot hoac hai chi dwéi; cé
b4t can x(rng gitra hai chan vé truc chi, kich
thwéc chi; khong déng y tham gia nghién ctu.
2. Phwong phap

Thoi gian nghién ciru

T 25/04/2022 dén 25/08/2022.

Dja diém nghién ciru

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

Thiét ké nghién ctru

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

Céc néi dung va chi s6 nghién cteu

Dién tich va kich thwdc dién bam dui, dién
tich va kich thwéc dién bam chay, chiéu dai

day chang chéo trwdc, thiét dién cat ngang va
kich thwéc mat cat ngang cla than day chang
chéo trwérce.

Quy trinh tién hanh nghién ctu

Ngwéi bénh dwoc tham kham 1&m sang két
hop théng tin chan doan hinh anh trén phim
céng hwdng tir dwoc xac dinh dit day chang
chéo trwéc khop gbi mot bén, bén khop gbi
con lai binh thwdng. Sau d6 nguwdi bénh dwoc
tién hanh chup cong huéng tir 3D khép gbi bén
lanh st dung hé théng may chup céng huéng
tr 3.0 Tesla (G.E SIGNA™ Pioneer AIR™
Edition 3.0 Tesla silent, hdng GE Healthcare,
My) theo protocol ciia Han (2012):2 St dung
coil b& mé&t gbi 8 kénh dd nét cao. Mot bod dinh vi
tin hiéu phan hdi gradient ba mat phang duoc
thu nhan ngay lap tirc, sau do la quét so bd
b&ng xung mat dod proton (PD) trén mat phang
ding doc. Sau do, quét xung PD doc theo mat
phéng cta day chang chéo trwdc (Xung phan
hdi tin hiéu quay nhanh thw gidn nhanh (Fast
Relaxation Fast Spin Echo) v&i thdi gian phan
hdi 1a 32 ms, thei gian lap lai 2.000 ms, d6 dai
dwong truyén phan héi 1a 18, trwéng nhin 16
cm, lat cat va dé day khoang tréng 1a 0,6mm/
Omm, ma tran 288x288 va sb lwong kich thich
(Number of excitation-NEX) 1a 1. Thoi gian
quét trung binh la 15 phat. D& liéu hinh anh
duwoc lwu trir va phan tich trén hé thdng PACS
va phan mém Radiant DICOM Viewer 2021.2,
Coéng ty MEDIXANT MACIEJ FRANKIEWICZ,
Promienista 25. 60-288 Poznan, Poland.

Dién tich dién bam dui dwgc phan tich trén
mat phang sagittal, kich thwéc chiéu trén dwéi
do trén mé&t phang coronal & phan gira dién
bam, kich thwéc chiéu trwdc-sau do trén mét
phéng axial & phan gira dién bam. Dién tich
dién bam chay dwoc phan tich trén mat phéng
axial, kich thwédc chiéu trong-ngoai do trén mat
phéng coronal, kich thwéc chiéu truéc-sau do
trén mat phang sagittal. Chiéu dai day chang
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chéo trudc la khoadng cach gitba tam dién bam
dui va chay, dién tich va kich thwéc mat cat
ngang than day chang dwoc do & mat phang
vubng goc v&i truc day chang chéo truéc & 1/3
gitra than day chang chéo truéec.

Sai s6

Xac dinh sai vi tri can do, sai s6 do nhan

dinh cGia nguwdi do. Gidm thiéu sai s6: Cach
thirc do dwoc théng nhat gira cac thanh vién
nghién ctu va thyc hanh thanh thao trwéc khi
tién hanh nghién clru. Cac thong sé déu dwoc
do 2 1an va két qua do 14 gia tri trung binh cla
hai I4n do. Khi xac dinh vj tri trén phdn mém
thi phéng to hinh anh dé d&t chinh xac vi tri
can do.

Hinh 1. Do dién bam dui trén cac méit phang

Tl trai qua phai: mat phéng sagittal, mat
phéng coronal va mat phang axial. H& ba mét
phdng dwoc xac dinh bang cach: M&t phéng
coronal tiép tuyén véi diém sau nhét cla hai
I6i cAu va song song véi bd sau than xuong
dui 1/3 dwoi; M&t phang axial tiép tuyén véi

diém th&p nhét cha hai 16i ciu va vudng goc
v&i bo sau than xwong dui 1/3 dwdi. Dién bam
dui dwoc xac dinh trén mat phang sagittal bang
cach xac dinh cac diém bd dién bam trén cac
mét phéng coronal (gi¢i han trén va dudi) va
axial (gi®i han trwdc va sau).

Hinh 2. Do dién bam chay trén cac mét phang
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Tw trai qua phai: mat phang sagittal, mét
phang coronal va mat phang axial. H& ba mat
phdng dwoc xac dinh bing cach: Mat phing
coronal tiép tuyén v&i diém sau nhét cha hai
mam chay va vuéng goéc véi dwdng tiép tuyén
trwéc sau clla mam chay trong; Mat phang
sagittal vudng goc v&i duong tiép tuyén voi
bd sau nhéat cla hai mam chay va dwong tiép

Dién bam chay
DCCT

y Mam chay
. b

tuyén hai bén cta hai mam chay. Dién bam
chay dwoc xac dinh trén méat phéng axial bang
cach xac dinh cac diém bd dién bam trén cac
mat phang sagittal (gi¢i han trwdc va sau) va
coronal (gi¢i han bén trong va bén ngoai). day
chéng chéo trwéc: DCCT: Day chang chéo
trwé'c, DCCS: Day chang chéo sau, SCN: Sun
chém ngoai.

M3t cat
ngang gitra
than DCCT.

Hinh 3. Do kich thwéc than day ching trén cac mat phang

Xé&c dinh tam dién bam dui va chay day chang
chéo trudc sau d6 di chuyén cac mat phéng theo
hwéng ctia dwdng ndi hai dién bam. Chiéu dai
day chéng chinh la khodng cach gira hai tam
dién bam, dién tich va kich thwéc cac chiéu cla
mat cat than day chdng duoc xac dinh qua mét
cat vudbng géc voi dudng ndi hai tam dién bam
& gitra than day chang. day ching chéo trudc:
Day chang chéo truwéc, LCN: Li cu ngoai.

3. Xt ly s6 liéu

S& dung toan thdng k&, x& ly di¥ liéu trén
phan mém SPSS 16.0. Cac sb liéu dwoc lam
tron dén 1 sd thap phan sau diu phay.

4. Pao dirc nghién ctru

Nghién ctru da dwoc phé duyét bdi Hoi ddng

dao dwrc trong Nghién ctru Y sinh hoc Cong ty
cb6 phan Bénh vién Da khoa quéc té Vinmec -
Trworng Pai hoc Vinuni theo gidy chirng nhan
s6 46/2022/CN-HDDBD VMEC, chép thuan ngay
25/04/2022.

ll. KET QUA

Nghién ctru trén 21 phim cdng hwdng ti
3D khép gdi bén chan lanh cia 21 nguoi
bénh dit day chang chéo trwdc mot bén co
chi dinh phau thuat, bao gém 20 nguw®i bénh
nam va 1 ngu®i bénh nir, tudi trung binh Ia
32,0 + 7,5 (19 - 43) v&i 15 khop gdi trai va 6
khé&p gbi phai binh thuwéng chang téi thu nhan
dwoc két qua dwoc trinh bay trong 3 bang
duwdi day:
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Bang 1. Kich thwéc dién bam dui

Pic diém Trung binh D6 léch chuan Min Max

Dién tich (mm?) 156,6 28,7 96,4 205,7

Kich thwéc chidu trén-dwdi (mm) 2,0 15,5 22,4
Kich thwéc chiéu trwdc-sau (mm) 1,6 9.1 13,8

Bang 2. Kich thwéc dién bam chay

Dic diém Trung binh D6 léch chuan Min Max

Dién tich (mm?) 118,3 24,5 86,9 163,8

Kich thwéc chiéu trong-ngoai (mm) 1,0 8,6 12,4
Kich thwdc chiéu trudc-sau (mm) 1,7 12,2 18,2

Bang 3. Kich thwéc than day chang

DPic diém Trung binh  Dd léch chuan Min Max

Dién tich mat cét gitra than (mm2) 12,9 25,9 78,8
Chiéu réng mat cat (mm) 1,7 7.1 13,7
Chiéu day mét cat (mm) 1,4 4,4 9,3

Chiéu dai day chang chéo truéc (mm) 2,1 27,1 34,4

IV. BAN LUAN

Tudi trung binh trong nhém nghién ctru cta
chuing t6i 1a 32, thap hon tat c& cac nghién ctu
vé dién bam day chang chéo trudc thuc hién
trén xac theo nghién cu tdng hop cta Cone
(2019) da phan trong dd tudi trén 60, va twong
dwong v&i nghién clru clia Lee (2016) thuc
hién trén cong hwéng tr & nguwdi bénh cling
md tai tao day chéng chéo trwéc & mot gbi va
gdi con lai binh thworng dwoc tién hanh chup
cong huwéng tir d& so sanh."®

Dién tich dién bam dui trong cac nghién ctru
thay déi tir 69,8 + 25mm? dén 196,8 + 23,1mm?
tuy vao cach thirc xac dinh trén xac, trén ngudi
sbéng, st dung may anh ky thuat sé6 va phan
mém tinh toan hay do dac trén cét I&p vi tinh
va cong hwdng tlr, co tinh cac ca cac soi tda ra

nhw hinh nan quat ctia dién bam day chang hay
khéng." Trong nghién clru cda chung t6i, dién
tich dién bam dui (Bang 1) lay toan bd dién bam
cao hon da phan cac nghién ciu theo nghién
ctu téng hop clia Cone." Kich thuwéc dién bam
dui theo chiéu trén-duéi trong nghién ctu nay
(Bang 1) cao hon so v&i cac nghién ctru khac.
Téac gid Tran Trung Diing nghién ctru 10 khép
gbi nguoi Viet Nam trén xac thay réng kich
thwde trung binh cha dién bam duila 10,6 + 1,1
va 13,8 £ 1,3mm.* M6t nghién clru khac cla
Kulkamthorn thwc hién tai Thai Lan cho thay
kich thwdc dién bam dui day chéng chéo truwéc
la12,0£1,66 va 9,5+ 1,37mm.”

Dién bam chay theo da phan cac nghién
ctu déu Ién hon dién bam dui. Chi cé nghién
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ctru clia Tampere (2017) thwc hién trén 8 khép
g6i bang cat I&p vi tinh ¢ dién tich dién bam
dui Ién hon dién bam chay, 1an luot 1a 194,5 +
38,3mm? va 159,2 + 31,3mm? twong rng cho
dién bam dui va chay.® Theo cac nghién ctru,
dién bam chay cé dién tich tr 96,8 £ 22,1mm?
cho dén 182,7 + 41,1mm?2." Dién tich dién bam
chay trong nghién cru nay (Bang 2) twong
tw nhw trong nghién ctru ctia Pujol (2013) khi
nghién cu trén xac la 117,9mm? va danh gia
trong md cta Guenther (2017) trén 117 nguoi
bénh 1a 123,8 + 21,5mm2.%'° Kich thwéc chiéu
trwdc-sau trung binh trong nghién clu nay
(Bang 2) twong tw nghién ctru trén 117 xac
cta Kulkamthorn (2012), cao hon nghién ctru
clia Tran Trung Diing (2018) trén 10 khép gbi
& nguwdi Viét Nam 12,5 £ 1,1mm.47 Kich thwéc
chiéu trong-ngoai trung binh trong nghién ctru
ctia Tran Trung Ding va Kulkamthorn déu la
11mm trong khi trong nghién ctru nay la 9,9 +
1,0mm (Bang 2). Piéu nay cé thé bdi ching
toi chi do & vi tri gitra dién bam va chi dé dién
tich dung ché bam vao xwong. Theo nghién
clru trén md hoc ctia Kusano (2017) cho théy,
phan bam chay cta day chang chéo trwédc co
phG mo6t phan 1én chd bam cla swng trwdce
sun chém ngoai thong qua mo lién két 16ng 1éo
nhwng khéng hoa vao lam mét ma bam riéng ré
vao xwong." Véi kich thuwéc theo chiéu trong-
ngoai trong nghién clru nay, viéc dat dwdng
ham chay khéng chinh xac véi cac manh ghép
c6 kich thwdc 1on (dwong kinh trén 9mm) rat
c6 thé bira ngoai dién bam ho&c pham vao ré
triwdc clia sun chém ngoai.Dién tich trung binh
mat cat ngang than day chang chéo truéc theo
cac nghién ctru thay déi tr 30,7 + 7,0 dén 52,6
+ 16,3mm2. O’ nam gidi, dién tich trung binh
mat cét ngang than day chang chéo truéc co
thé 1&n dén 83,5 + 24,9mm2." Trong nghién
clru cla chung t6i, dién tich trung binh mat
cat ngang than day chng chéo trwéc Ia 50,8
+ 12,9 (Bang 3) twong tw trong nghién ciru

cla Bowers (2011) va Lee (2016) khi cac tac
gid nay déu thuc hién trén cong hudng tir.52
Lee va codng sy do thiét dién & cac vi tri cha
than day chang chéo truéc khdp gbi bén lanh
dé so sanh v&i cac loai manh ghép dé xem xét
kha ndng xung dot vao mai lién 16i cau va murc
dd phuc héi dién bam cla cac phwong phap
phau thuat. Kich thwéc hai chiéu trung binh cla
dién cat ngang gitra than day chang chéo truéc
(Bang 3) trong nghién clru cla chung t6i cao
hon trong nghién ctru cGa Tran Trung Diing la
7,7 £ 1,1mm va 3,8 + 0,5mm do tac gia thyc
hién trén xac nén cé thé da bi mat nwéc va co
lai, khéng dung nhw kich thwéc ban dau trén
ngudi séng.* Tac gia Nguyén Thj Héng Yén
trong nghién ctru ctia minh chi xac dinh dwoc
dwong kinh phan gitra than day chéng chéo
trwde trén mat phéng sagittal 14 9,19 + 1,84mm
do tac gia str dung phim céng hwéng tlr thuwdng
nén chi xac dinh dwoc trén moét mat phang ma
khéng xac dinh dwoc chinh xac mat cat ngang
gitra than day chang chéo truéc.

Chiéu dai trung binh cta day chdng chéo
trwdc trong cac nghién ciru thay ddi tv 27,0
+ 3,0mm cho dén 38,2 + 3,4mm. Diéu nay cé
thé do cach xac dinh khac nhau. Theo nghién
ctu cla Nguyén Thi Héng Yén, chiéu dai trung
binh ctia day chang chéo truéc khi do trén cong
hwéng tir la 36,63 £ 2,15mm, dai hon trong
nghién cru clia ching tdi, tuy nhién diéu nay
la do cach xac dinh chiéu dai day chang chéo
trwéc.5 Tac gid xac dinh chiéu dai day chang
chéo trwéc trén mat phang sagittal & gitra phan
tin hiéu cGa day chang chéo trwéc ma khéng
phai git)a tdm cla hai dién bam. Chiéu dai
trung binh cGa day chang chéo truwéc chung toi
thu dwoc la 30,4 + 2,1mm (Bang 3), két qua nay
cling twong ty trong nghién ctu ctia Utturkar
(2013) khi do trén céng hwéng tir 3D."™ Trong
nghién cru nay, chung t6i dinh nghia chiéu dai
day chang chéo truéc 1a khodng cach do gitra
tdm dién bam dui va dién bam chay. Cach xac
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dinh nay ciing dwoc nhidu tac gia st dung va
¢6 nhiéu y nghta trong phau thuat hon cac cach
xac dinh khac.

Dién tich trung binh dién bam dui trong
nghién ctru nay (Bang 1) I&n hon dién tich
trung binh dién bam chay (Bang 2). Ca hai
dién bam déu cé kich thwéc thay dbi trong
mot khoang réng. Dién tich trung binh mat cat
ngang than day chang chéo truéc (Bang 3)
nhd hon nhiéu so véi dién tich cac dién bam
dui va chay (Bang 1 va 2). Do ¢& mau nhd
va chi c6 mét ngudi bénh niv trong téng sb
21 nguwoi bénh, tudi nhém nghién clru dwoc
chl dong lwa chon trong khodng 18 - 45 nén
chuing tdi khéng trinh bay va so sanh cac két
qua theo nhém tubi va gidi.

Viéc xac dinh cac théng sé vé dién bam
va kich thuwéc cla day chang chéo truéc &
chinh khép gbi lanh cia ngu®i bénh ¢ thé
gitp lap k& hoach phau thuat. Véi cac théng
sb dwoc trinh bay & trén, ching ta c6 thé thay
kich thwéc chidu trwdce-trong 1a mot théng sb
rat co gia tri vi néu dwdng ham chay 16n hon
kich thuwdc nay hoac dat khéng chinh xac cé
thé gay tén thuwong cac cau truc xung quanh.
Ngoai ra, chiéu dai day chdng chéo truwéc va
dién tich mat cét ngang than day chang ciing
c6 thé dwoc st dung dé tai tao. Tuy nhién,
nghién ctu nay chua phan tich sau vé vj tri
tam diém bam cla day chang chéo trwéc 1a
mot théng sbé rat y nghia trong phau thuat tai
tao day chéng chinh xac. Trong khuén khé
muc tiéu md ta thong sd vé kich thudc day
chang chéo trwdc, ching toi khong mé ta va
trinh bay dwoc hét va day da vé vi tri tam cac
dién bam cla day chéng chéo trwdc.

V. KET LUAN

Qua nghién cu trén 21 phim céng hwéng
tr 3D khdp gbi bén lanh & 21 ngwoi bénh dt
day chéng chéo trwdc mét bén co chi dinh phau

thuat, chung téi thu dwec cac két qua gia tri.
Cac két qua nay coé nhirng diém twong dong
va chénh léch so v&i cac nghién clru khac tuy
nhién rat cé gia tri trong phau thuat tai tao day
chang chéo trwéc vi dwoc tién hanh ngay trén
kh&p gbi lanh ctia chinh ngudi bénh. Can c6 c&
mau va nhirng phan tich sau hon vé vi tri diém
bam dé co6 thém thdng tin cho viéc lap ké hoach
ph4u thuat cho nguoi bénh.

TAI LIEU THAM KHAO

1. Cone SG, Howe D, Fisher MB. Size and
Shape of the Human Anterior Cruciate Ligament
and the Impact of Sex and Skeletal Growth: A
Systematic Review. JBJS Rev 2019; 7(6): e8.

2. Han Y, Kurzencwyg D, Hart A, Powell T,
Martineau PA. Measuring the anterior cruciate
ligament's footprints by three-dimensional
magnetic resonance imaging. Knee Surg
Sports Traumatol Arthrosc 2012; 20(5): 986-95.

3. Tashiro Y, Lucidi GA, Gale T, et al. Anterior
cruciate ligament tibial insertion site is elliptical
or triangular shaped in healthy young adults:
high-resolution 3-T MRI analysis. Knee Surg
Sports Traumatol Arthrosc 2018; 26(2): 485-90.

4. TrAn Trung Ding, TrAn Qudc Lam. A
cadaveric study on the anatomy of anterior
cruciate ligament in Viethamese adults. Asia
Pac J Sports Med Arthrosc Rehabil Technol
2018; 14: 22-5.

5. Nguyén Thj Héng Yén. Mét sb kich thuwdc
cta day chang chéo truéc trén phim chup cong
hwéng tle. Tap chi 'Y hoc Viét Nam 2021; 505(1).

6. Lee BH, Seo DY, Bansal S, Kim JH,
Ahn JH, Wang JH. Comparative Magnetic
Resonance Imaging Study of Cross-Sectional
Area of Anatomic Double Bundle Anterior
Cruciate Ligament Reconstruction Grafts and
the Contralateral Uninjured Knee. Arthroscopy
2016; 32(2): 321-9.e1.

52

TCNCYH 162 (1) - 2023



7. Kulkamthom N, Arkasihayuth A,
Charakorn K, Chaimut M, Reeboonlap N. The
study of anterior cruciate ligament footprint in
Thai population: a human cadaveric study. J
Med Assoc Thai 2012; 95 Suppl 10: S167-72.

8. Tampere T, Van Hoof T, Cromheecke M,
et al. The anterior cruciate ligament: a study on
its bony and soft tissue anatomy using novel
3D CT technology. Knee Surg Sports Traumatol
Arthrosc 2017; 25(1): 236-44.

9. Pujol N, Queinnec S, Boisrenoult P,
Maqdes A, Beaufils P. Anatomy of the anterior
cruciate ligament related to hamstring tendon
grafts. A cadaveric study. Knee 2013; 20(6):
511-4.

10. Guenther D, lIrarrazaval S, Nishizawa
Y, et al. Variation in the shape of the tibial
insertion site of the anterior cruciate ligament:
classification is required. Knee Surg Sports

TAP CHI NGHIEN ClPU Y HOC

Traumatol Arthrosc 2017; 25(8): 2428-32.

11. Kusano M, Yonetani Y, Mae T, Nakata
K, Yoshikawa H, Shino K. Tibial insertions of
the anterior cruciate ligament and the anterior
horn of the lateral meniscus: A histological and
computed tomographic study. The Knee 2017;
24(4): 782-91.

12. Bowers AL, Bedi A, Lipman JD, et al.
Comparison of anterior cruciate ligament tunnel
position and graft obliquity with transtibial and
anteromedial portal femoral tunnel reaming
techniques using high-resolution magnetic
resonance imaging. Arthroscopy 2011; 27(11):
1511-22.

13. Utturkar GM, Irribarra LA, Taylor KA,
et al. The effects of a valgus collapse knee

position on in vivo ACL elongation. Ann Biomed
Eng 2013; 41(1): 123-30.

Summary

SIZE OF ANTERIOR CRUCIATE LIGAMENT
IN ADULTS — A STUDY ON 3D MAGNETIC RESONANCE IMAGING

3D Magnetic Resonance Imaging (MRI) is a valuable evaluation tool used in anterior cruciate
ligament (ACL) research as it is a less invasive method and can be easily performed in live patients.
In Vietnam, there has been no studies reporting the use of 3D MRI to determine the parameters of
the ACL. This study described the 3D MRI results of the healthy knees of 21 patients with indication
of ACL reconstruction. The average femoral footprint was 156.6 £ 28.7mm2 with dimensions of 19.2
+2.0mm and 11.8 £ 1.6mm; the average tibial footprint was 118.3 + 24.5mm2 with dimensions of 9.9
+ 1.0 and 15.5 £ 1.7mm. The middle section and ligament body length were 50.8 + 12.9mm2 and
30.4 £ 2.1mm, respectively. The results from this study offer valuable information to the field of ACL
reconstruction surgery.

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