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A computed tomographic study of C1, C2 morphology
for atlantoaxial screw fixation techniques

Lé Viét Diing*, Nguyén Duy Hing**

SUMMARY Purpose: This study is aimed to define the ethnic differences in the
radiological measurements on Cl and C2 in Vietnamese population in

order to determine the feasibility of implement C1-2 fixation techniques.
Study design: Retrospective study.

Methods: From October 2017 to April 2018, 120 thin-slide (1 to
3 mm) computed tomography scans of the cervical spine were reviewed.
Various dimensions of C1 and C2 were analyzed on axial, sagittal
reconstructed CT images. The differences between the right and left sides
and between males and females were statistically analyzed using t-test,

with a p-value of < 0.05 considered significant.

Results: Mean anteroposterior dimension and transverse width of
Cl1 lateral mass were 19.7+£2.1 mm and 12.2+1.7 mm, respectively. Mean
angle of the screw directed to maximal medial, lateral, cranial and caudal
were 36.6+2.8°, 28.2+3.0% 49.6+4.1° and 26.4+5.5° respectively. Average
isthmus height, internal height and pedicle width of C2 were 5.8+1.0 mm,
4.8+1.3 mm and 5.0+1.3 mm. No significant differences between the right
and the left side of C1, C2 parameters and between sex variations. The
prevalence of high-riding vertebral artery was 13.8% and narrow pedicle
was 17.9%.

Conclusions: this study shows that the morphology of C1 and C2 is
variable between Vietnamese and other populations. Due to several cases
may not be relevant for C1-2 fixation techniques, preoperative anatomy
evaluation based on CT data need to be performed for screw placement

and trajectory planning.

Key word: atlanto-axial trauma, C1 lateral mass dimension, high-riding

verebral artery, C2 narrow pedicle.
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I. TONG QUAN

V6i cac bénh nhan chéan thwong cot séng cd cao
mat virng, cé nhiéu phwong phap phau thuat, trong
dé phé bién nhat 1a vit qua khép C1-2 (Margerl) va
phwong phap vit qua cuéng C2 két hop vit khdi bén
C1 (Harms). Cac bién chirng c6 thé gap bao gébm tdn
thwong dong mach (BM) dét sbng, DM canh trong, dam
tbi tinh mach, tén thwong tiy séng hay tén thuwong ré
C1,2[1]. Ty & bién chirng tdn thwong DM dbt séng hodc
vit sai vi tri la cao hon & vit qua khép, so véi ki thuat
Harms (4.1% v&i 2.0% va 7.1% v&i 2.4%)[2]. Hai bién
ddi giai phau lam tang nguy co tdn thwong DM dét séng
la DM dbt sbng tréo cao va hep cubng C2[1]. Bén canh
c6 cac thong sb giadi phau khéi bén C1 ciing nhw goc
chéch vit déng vai trd quan trong trong thanh céng clia
cudc md[3]. Vi thé, ndm virng cac chi sb gidi phau C1-2
binh thuwéng cling nhw cac bién thé 1a rat quan trong,
nham chon lya vit va duwéng di pht hop dé tranh cac
tai bién dang tiéc.

Su da dang vé cac bat thuwdng gidi phau clia viing
cot sdng cb cao da dwoc dé cap trong cac nghién clu
trén tlr thi. Wang va Samudrala nam 2004[4] da phan
tich cac d&c diém giai phau C1 trén 74 dbi twong la cac
mau xwong ti thi da qua x& ly. Nghién ctru chi ra, mac
du c6 sy da dang cta cac chi sb, song nhin chung ky
thuat vit khéi bén C1 la twong déi an toan va kha thi.
Tuy nhién, mét vai cac tac gia ang ho viéc dung cét 16p
vi tinh (CLVT) dé danh gia cu truc C1-2[5]. Yeom va cs
(cs)[6] dung CLVT Iat mang 1mm dé& tham kham C2. Két
qua chi ra DM dét sdng tréo cao la bién thé thuwdng gap
trong cac trudng hop cé hep cubng C2 (82%), trong
khi chi 50% sb trwérng hop DM tréo cao c6 hep cubng
di kém.

M&c du da co nhiéu nghién clru dang gia chi
sb giai phau C1-2 phuc vu phau thuat, song chwa co6
nghién cu nao thwyc hién trén déi twong ngudi Viét
Nam. Vi thé muc dich ctia nghién ctru cla ching toi la
so sanh va danh gia cac chi sb clia ngudi Viét so voi
cac quan thé khac, cling nhw danh gia tinh kha thi va
an toan cla cac phwong phap phau thuat diéu tri chan
thwong cot sdng cb cao mét virng.

Il. DOl TWONG VA PHWONG PHAP

T thang 10 ndm 2017 dén thang 4 nam 2018
c6 192 bénh nhan dwoc chup CLVT da day cot sbng
cb tai BV Viét Dirc. Lat cit 5mm lay tir xwong da dén
dét sbng ngwe 1, tai tao 0,635mm clra sd xwong cac
mat phang axial, coronal, sagitttal. Tiéu chuan loai tri
bao gdm: cac bénh nhan c6 tudi bé hon 20, bénh nhan
v&i chan thwong, viém hay bénh ly u ving cb cao, cac
bat thuwéng badm sinh hay da trai qua phau thuat ving
nay cling nhw nhiu anh do di vat kim loai (rang gia,...)
duwoc loai khdi mau nghién ciru. Cé 72 bénh nhan bi
loai trt, con lai c& mau nghién cvu la 120 bénh nhan.

Chiéu dai khéi bén C1 (chinh & chiéu dai vit dw
kién khi vit truc tiép khdi bén C1) 1a khoang cach dai nhat
ctia khéi bén theo chiéu triéc sau do trén axial (Hinh 1A).
Chiéu rong khéi bén C1 dwoc do vudng goéc qua diém
chinh gitra ctia chiéu dai (Hinh 1A). Géc chéch vit vao
trong (va ra ngoai) tbi da tao b&i: dwéng gitva khéi bén va
dwéng hwédng téi diém ndm trong nhét (va dudng huéng
t&i diém nam ngoai nhat) ctia khéi bén (Hinh 1B,C). Géc

chéch 1én va xudng t6i da duoc do trén sagittal, voi diém
bat vit la & khéi bén ngay dwéi cung sau: goc chéch Ién
(va xubng) t6i da tao bdi dwong lén diém cao nhét (va
dwdng hwéng xudbng téi diém thap nhat) by truéc khoi
bén va mat phdng ngang (Hinh 1D,E).
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Hinh 1. Chiéu dai va chidu réng (A) khbi bén C1

Cac gbc chéch téi da clia vis: vao trong (B), ra ngoai (C), 1én trén (D), huéng xubng (E).

Chiéu cao eo va chiéu cao trong ctia C2 dwoc do trén sagittal & vi tri bd ngoai 6ng séng & méi bén, twong
(ng v&i tran cla ranh DM dbt séng (Hinh 2A, 2B). Bé réng cubng C2 duoc do trén axial & vi tri bd ngoai ctia cubng

dwoc quan sat rd nhat (Hinh 2C).

Hinh 2. Chiéu cao trong (A) va chiéu cao eo C2. Bé réng cudng C2 (C)

Cac thdng sé dwoc thu thap va x& li bang phan
mém théng ké SPSS ver. 22 (SPSS, Inc., Chicago, IL,
USA). Cac gia tri trung binh va dd léch chuan dwoc ghi
nhan. Su khac biét ctia cac chi sé gitra nam va ni¥, bén
phai va trai dwoc kiém dinh bang Student’s t-test. Khac
biét c6 y nghia théng ké & gia tri p<0.05.

Nghién ctu da dwoc chap thuan béi hdi déng
tham dinh ctia Bénh vién Viét Dirc.

ll. KET QUA

Céc chi sd do dac dwoec tién hanh trén 120 bénh
nhan tudi ttr 18 dén 86, gdm 97 nam va 23 niv. Céc théng
s6 kich thuwéc khdi bén C1, chiéu cao eo, chiéu cao trong

va bé réng cubng C2 duwoc trinh bay dwéi dang trung
binh va dd léch chuan & céac bang 1, 2, 3. Student’s t —
test cho thay khéng cé sw khac biét cé y nghia théng ké
gilra bén phai va trai, cling nhw gitra hai gidi tinh.

Chiéu dai khdi bén C1 téi da va téi thiéu lan lwot
l4 25,8mm va 16,5mm. Chiéu réng khéi bén C1 téi da,
tdi thidu va trung binh 1an lwot 1a 15,1mm, 6,9mm va
12,2mm. Géc chéch trong t6i da dao dong tr 29 dén 47
dd, trung binh la 36, 6 d6. Goc chéch ngoai ti da dao
dong tlr 19 dén 37 do, trung binh 14 28,2 d6. Géc chéch
l&n tbi da dao dong tr 35 dén 59 do, trung binh 12 49,6
dd. Géc chéch xubng tbi da dao dong tir 16 dén 50 do,
trung binh la 26,2 d0.
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V6i cac gia tri clia C2, chiéu cao eo trung binh la
5,8mm (dao doéng tir 1,2 dén 8,3mm). Chiéu cao trong
trung binh 1a 4,8mm (dao dong tir 0,8 dén 9,9mm). Bé&
rong cudng trung binh & 5,0mm (dao déng tir 0,4mm

dén 9,7mm). Theo Neo cung cs[10] vé&i tiéu chuan DM

dét sdng tréo cao (chiéu cao eo £ 5mm va/ ho&c chiéu
cao trong £ 2mm), nghién clu cla chung téi c6 33 DM
dét séng tréo cao (13.8%) , 43 (17.9%) cubng hep (bé
réng cudéng C2£ 4mm) .

Bang 1. Gia tri trung binh chiéu dai va chiéu rong khéi bén C1

Chiéu dai (mm)

Chiéu réng (mm)

Gioi
Phai Trai Phai Trai
19.6+2.0 19.7£2.1 12.2+1.6 12.3+1.7
Nam (n=97)
(16.7-24.1) (16.5-25.6) (7.0-14.8) (7.7-15.1)
. 19.6+2.6 19.8+2.5 11.5+2.0 11.9+1.7
N (n=23)
(16.8-25.0) (16.5-25.8) (6.9-14.5) (7.6-14.5)
P ( Nam vé&i ni¥) 0.954 0.826 0.107 0.269
19.6+2.1 19.7+2.2 12117 12.2+1.7
(16.7-25.0) (16.5-25.8) (6.9-14.8) (7.6-15.1)
Ca 2 gioii
19.742.1 12.241.7
(16.5-25.8) (6.9-15.1)

Bang 2. Gia tri trung binh cac géc chéch téi da khi vis tryc tiép khéi bén C1

Goéc chéch trong Goéc chéch ngoai Goéc chéch lén Goéc chéch xuéng
téi da téi da téi da téi da
Gigi
Phai Trai Phai Trai Phai Trai Phai Trai
Nam 36.9+2.9 36.6+2.6 28.2+3.0 28.0£3.0 49.614.0 49.614.0 27.04¢5.6 258454
(n=97) | (29.0-47.0) | (29.042.0) | (20.0-37.0) | (19.0-35.0) | (38.0-58.0) | (38.0-59.0) | (16.0-40.0) | (16.0-50.0)
N 35.7£3.0 36.5£3.0 29.1+2.2 27.943.3 50.0+4.6 49.7+4 .2 27.04¢5.5 25.845.1
(n=23) | (30.0-40.0) | (31.045.0) | (25.0-34.0) | (21.0-33.0) | (38.0-58.0) | (35.0-56.0) | (17.0-38.0) | (18.0-37.0)
P (Nam
o 0.106 0.907 0.081 0.882 0.720 0.939 0.961 0.972
v&i Nv)
36.7+2.9 36.5+2.7 28.3+2.8 28.0+3.0 49.7+4.2 49.614.0 27.045.6 25.845.3
Ca 2 gioi
36.612.8 28.2+3.0 49.6+4 1 26.4+55
(29.0-47.0) (19.0-37.0) (35.0-59.0) (16.0-50.0)
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Bang 3. Gia tri trung binh chiéu cao eo, chiéu cao trong va bé rong cuéng C2

i Chiéu cao eo (mm) Chiéu cao trong (mm) Bé réong cuéng (mm)
i&i
Phai Trai Phai Trai Phai Trai
Nam 5.7+0.9 5.7+1.1 4.8+1.1 4.6+1.2 49+14 5.1£1.3
(2.5-7.9) (1.2-8.3) (1.7-9.9) (1.3-9.5) (0.4-9.7) (1.1-9.2)
N 6.0+£0.9 5.9+11 5.3x1.9 51%1.5 5.4+0.8 5.1+1.3
(3.9-7.2) (2.3-7.2) (0.8-8.6) (2.3-8.8) (3.7-6.8) (1.6+6.6)
P (Nam v&i N&) 0.159 0.588 0.197 0.119 0.059 0.902
5.8+0.9 5.7+1.1 4.9+1.3 4.7+1.3 5.0£1.3 5.1£1.3
(2.5-7.9) (1.2-8.3) (0.8-9.9) (1.3-9.5) (0.4-9.7) (1.1-9.2)
Ca 2 gioi
5.8+1.0 4.8%11.3 5.0£1.3
(1.2-8.3) (0.8-9.9) (0.4-9.7)
IV. BAN LUAN cac tac gia khac. Patel va cs[13] nghién clru trén cac

Muc tiéu cta phau thuat trong diéu tri chan thuwong
c6t sébng cb cao mat virng la lam virng cAu tric cot séng,
giai ép than kinh, bao vé tiy sbng va giam thiéu cac
bién dang do chan thuwong. Méc du cé nhiéu phwong
phap phau thuat da dwoc gidi thiéu va ap dung, song
ludn tiém an cac tai bién trong va sau md do cac bién
ddi giai phdu C1-2, cac béat thwérng DM dbt séng, ciing
nhw nguy co tén thwong tdy sdng va cac ré than kinh ké
can. Do vay, nam virng duoc gidi phau C1-2 sé giup ich
rat nhiéu cho phau thuat vién trong viéc lwa chon kich
¢ vis (chiéu dai cling nhw dwédng kinh), diém bét vis va
hwédng bét vis. Mét vai nghién clru vé gidi phau cot séng
cb cao da duoc tién hanh va cong bd cac nam gan day,
do dac trén tt thi cling nhw dwa vao CLVT[5, 8-10]. Ba
s6 déu khuyén céo nén chup CLVT trwéc mb danh gia
dé lwa chon phwong phap phau thuat phu hop.

Chiéu dai khdi bén C1 thworng dwoc dung dé xac
dinh chiéu dai vis & nghién ctu cta chung tdi cé gia
tri trung binh IAn lwot 19.622.1 mm va 19.7+2.2 mm
twong (rng bén phai va trai. Két qua clta chung toi
twong ddng véi cac chi sé clia quan thé dan s My
trong nghién ctru ctia Christensen va cs[4] (19.73+1.71
mm) va ngudi Thd Nhi Ky trong nghién ciru ciia Sengul
va cs[11] (19.2+3.4 mm). Tuy nhién, th&p hon so v&i két
qua nghién ctru clia Patel va cs[10] (20.73+£1.68 mm va
20.86+1.97 mm,twong (rng phai va trai). Chiéu ngang
khdi bén C1 trung binh 1a 12.1£1.7 mm & bén phai va
12.24+1.7 mm bén trai, cao hon mét vai nghién clru clia

mau dbt séng kho cua t&r thi da qua x& Iy cho két qua
la 11.34£1.82 mm va 11.39+1.5 mm, cling nhw Gosavi
va cs[9] céng bb cac gia tri cho méi bén lan lwot 1a
10.36£1.72 mm va 10.47+1.61 mm.

Theo y van, bén canh tén thwong DM dbt sbng,
vis C1-2 c6 thé gay ra mét vai bién chirng khac nhw vis
vao 6ng sbéng hay tén thwong khép déi truc, tdn thwong
ré C1-2, la cac cAu truc ké can xwong|[1, 5. Vi thé, dinh
hwéng goéc bét vis trwéc mé 1a rat quan trong, nhdm han
ché viéc vis di léch gay thiing mang xwong tén thwong
cac cau trac lan can, hay vis vao éng sbng, 16 ngang.
Trong nghién ctru clia chung t6i, géc chéch trong tbi da
trung binh la 36.7+£2.9° bén phai va 36.5+2.7° bén trai.
Nghién ctu ctia Carvalho va cs[8] cho két qua twong
tw: 36.99+5.25°va 36.20+5.07°. Simsek va cs[12] tién
hanh do dac cho két qua goc chéch trong ly twéng va
t6i da lan lwot 1a 13.5+1.9°va 29.4+3.0°. M6t vai nghién
ctru chi ra réng goéc chéch trong khéng nén vwot qua
30°nham han ché viéc vis vao éng sbng[5, 12]. V&i goc
chéch ngoai téi da, nghién cru clia ching t6i cho két
qué trung binh bén phai va trai lan lwot 28.3+2.8° va
28.3+3.0°. Két qua nay I&n hon so véi cong bd cla
Akay va cs[5] (24.5°va 22.7°). Tham chi con cao hon
kha nhiéu so v&i nghién ctru clia Wang cuing cs[4] va
Roukoz cuing ¢s[13] (13°va 17°). Géc chéch lén téi da
c6 gia tri trung binh 29.6+2.6° theo nghién ctru cla
Simsek[12], theo Carvalho[8] la 33.73+6.30°, va 19+5°
theo Wang[4]. Két qua tlr nghién ctru clia ching t6i cao
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hon cac két qua ké trén, v&i bén phai 1a 49.7+4.2° va
trai la 49.624.0°.Gia trj trung binh clia géc chéch xubng
t6i da lan lwot 1a 23.63+5.25° va 22.99+5.62° twong
rng phai va trai theo Carvalho[8]. Con v&i Akay[5],
cho gia tri géc chéch xudng téi da dao dong tir 10° dén
47°. Nghién clru cla chung t6i la 27.0+5.6° bén phai va
25.8+5.3° bén trai.

Tén thwong DM dbt séng trong phdu thuat cot
séng cb cao 16i sau da dwoc bao cao trong nhiéu nghién
ctu[1, 6]. Trong nghién ctru dung CLVT va phan mém
3D gia dinh dwéng di cta vis, Yeom([6] chi ra réng ty lé
tén thwong DM dét sbng la 9.5% vd&i vis qua khép va
8.0% v¢&i vis qua cubng C2 va khbi bén C1. Yoshida[13]
cong bd ty 1& tdn thwong DM dbt séng & 2 ki thuat la
twong tw nhau. Do vay, phan I&n cac tac gia nhdn manh
tdm quan trong cta CLVT trwéc md danh gia DM dabt
sbng va sy twong quan véi cac cau truc xwongl[1,6,13].
Gié tri chiéu cao eo va chiéu cao trung binh trong nghién
clru clia chang t6i lan lwot 1a 5.8 mm va 4.8 mm, thap
hon két qua nghién ctu ctia Wajanavisit[1] (10.18 mm
va 5.61 mm), cling nhw Vanek[14] (8.0 mmva 6.4 mm).
B4t thuworng DM dbt séng tréo cao da dwoc mé ta trong
cac nghién ctru do dac trén to thi Ian CLVT[1, 6]. Tan
suat cla bién thé nay trong nghién clru cla ching toi
la 13.8%, thdp hon mét vai nghién ciu da dwoc cong
bb. 16.5% la cong bd clia Wajanavisit[1] dung CLVT
khéng tiém thudc tai tao cac mat phéng. Sw khac biét
nay c6 thé giai thich do chiing téc va k§ thuat hinh anh
khac nhau.

TAI LIEU THAM KHAO

Bé rong cubng C2 trung binh trong nghién clru clia
ching t6i v&i bén phai va trai 1an lwot 14 5.041.3 mmva
5.121.3 mm, thp hon mét vai nghién cliu da cong béb.
Gosavi[9] la 7.7 mm véi quan thé nguwoi An Do, Sengul
la 9.5mm & cac dbi twong 1a ngudi Thd Nhi Ky. Tuy
nhién,Wajanavisit [1] trong nghién ctru trén ngudi Thai
Lan cho két qua twong déng va&i ching téi, 5.07 mm. Tan
suét hep cubng trong cac nghién cru trwde day la 9.5%
dén 32%[1,6]. Ap dung tiéu chuan hep cuéng khi bé rong
cudng £ 4mm, nghién ctru clia ching t6i cho ty 1& 17.9%.
Yeom[6] nhan manh rang, bé rong cuéng C2 cé thé khong
déu, do phan gan thudng co kich thuwéc Ién hon phan xa,
do d6 nén danh gia trén hinh anh dwng 3D. Do vay, dung
mét cét axial don thuan cé thé khéng danh gia thuc sy
chinh xac, dan dén nhirng sai léch trong phau thuat bét vis.

Han ché trong nghién clru clia chuing t6i 1a c& mau
chua dwoc Ién, chi tlr mét co sé y té&, do dé tinh dai dién
cho quéan thé ngudi Viét Nam 1a chua cao. Mot han ché
khac la viéc do dac chi dwgce thwe hién voi 1 bac si.

V. KET LUAN

Nghién ctru cda chung téi chi ra nhitng sy da
dang va khac biét vé cac chi sb gidi phdu C1-2 cla
ngudi Viét so véi cac quan thé khac. Hon niva, cé mot
s6 trwong hop sé khong phu hop véi cac phwong phap
phau thuat chan thuwong cot sdng cb cao I6i sau thwong
ap dung. Do vay, CLVT trwéc md 1a rat can thiét nhdm
nang cao dd chinh xac cta phau thuat, cling nhw han
ché t6i da cac bién ching trong mé.
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TOM TAT

Muc tiéu: Danh gia cac chi sé giai phiu cin ban ciia C1,C2 trén cit 16p vi tinh ¢ ngudi Viét Nam phuc vu cho phiu thuét

chan thuong cot séng cb cao qua 16i sau.
Phuong phap nghién ciru: M6 ta hoi ctru.

Poi twgng nghién ciru: Tir thang 10 nam 2017 dén thang 4 nam 2018, 120 bénh nhan dugc chup CLVT da day cot song
¢d, khong co chan thuong va bénh 1y ¢ot séng cb cao, duoc chon lwa nghién ciru. Chung t6i tién hanh do dac cac chi sé giai phau
quan trong cta C1, C2 trén cac mat phing axial, sagittal, coronal. So sanh sy khac biét giita 2 bén phai va trai, gitra nam va ni
béang T-test v6i p< 0,05 c6 ¥ nghia thong ke.

Két qua: Duong kinh trudce sau va dudng kinh ngang trung binh ciia khdi bén C1 1an luot 13 19,7+2,1 mm va 12,2+1,7
mm. Goc chéch tdi da cua vis hudng vao trong, ra ngoai, 1én trén, xuéng dudi, c6 gia tri trung binh 1an luot 13 36,6+,.8°,
28,243,0°, 49,6+4,1° va 26,4+5,5°. Gia tri trung binh cta chiéu cao eo, chiéu cao trong, bé rong cuéng C2 1an luot 12 5,8+1,0
mm, 4,8+1,3 mm and 5,0+1,3 mm. Khong c6 su khac biét c6 y nghia théng ké & bén phai va trai, gitta nam va ni. Tan sut cta
cac bat thuong giai phau dong mach dét song tréo cao va hep cudng C2 lan luot 14 13,8% va 17,9%.

Két luan: Nghién ctru chi ra raing mot s6 chi s6 giai phau C1, C2 ctia ngudi Viét Nam c6 sy khac biét voi cac quan thé
dan s6 khac. Mot vai truong hop s& khong phi hop véi ky thuat cd dinh cot sdng co thudng dugce ap dung. Do vay, danh gia cac
chi sb giai phiu trudec md bang CLVT la hét stc quan trong nhim dwa ra chién lugc phau thuat thich hop, han ché cac tai bién

khong mong mudn c6 thé xay ra.

Tir khéa: chdn thirong cét song cé cao, dwong kinh khoi bén C1, dong mach dot séng tréo cao, hep cuong C2
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