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Panh gia d§ chinh xac ciia k§ thuat dit vit cudng dot C2
qua diém vao dudi mau khop trén

Evaluating the accuracy of C2 pedicle screw placement via subarticular
entry point

Nguyén Trong Yén Bénh vién Trung wong Quan doi 108

Tom tat

Muc tiéu: Danh gia do chinh xac cta ky thuat dat vit cuéng dét C2 qua diém vao dudi mau khdp
trén. Déi tugng va phuong phdp: Hoi cliu 43 bénh nhan dugc dat vit cudng dot C2 (73 vit) tai Khoa Ngoai
than kinh - Bénh vién Trung uong Quan doi 108 tur thang 1 nam 2015 dén thang 12 nam 2021. Tat ca cac
bénh nhan dugc xay dung ké hoach trén hinh anh cét I6p vi tinh dung hinh 3D trudc phau thuat, dua
trén cac chi s6: Chiéu rong cudng dét, chiéu cao cuéng dot, goc cudng dot trén binh dién ngang, goc
cudng dét trén binh dién doc. D6 chinh xéac clia vit dugc xac dinh bang ty 1& phan tram dudng kinh vit
ngoai cuéng dot trén cat IGp vi tinh kiém tra sau mé (theo phan dé Sciubba, ndm 2009). Két qua: Cac tac
gid nhan thay chiéu réng cuéng dét trung binh 1a 5,0 + 1,4mm, chiéu cao cuéng 4,9 + 1,3mm, géc cudng
dét binh dién ngang la 43,1 + 3,7°, goc cudng d6t binh dién doc la 18,5 + 2,4° va chiéu dai trung binh t6i
da cla vit [a 25,7 + 3,2mm. St dung diém vao dudi mau khdép trén dé dat vit cubng dét C2 (ky thudt cua
Yeom) c6 @6 chinh xac cao: 84,9% vit ndm hoan toan trong cudng. Khéng cé trudng hop nao tén thuong
déng mach dét séng va than kinh trong phau thuat. Két ludn: Viéc dat vit cubng dét C2 o thé dugc thuc
hién mot cach chinh xac qua diém dudi mau khdp trén. Viéc phan tich cac di liéu cat I6p vi tinh dung
hinh 3D trudc phau thuat cé gia tri trong viéc xay dung ké hoach phau thuat.

Tirkhéa: C6 dinh C1-C2, vit cuéng dét C2.

Summary

Objective: To evaluate the accuracy of the C2 pedicle screw placement via subarticular entry point.
Subject and method: Retrospective 43 patient was placed C2 pedicle screw placement (73 screws) at
Neurosurgery Department of 108 Military Central Hospital from January 2015 to December 2021. All
patients were planned based on preoperative 3D computed tomography images, based on the
following index: width and height of the pedicle; angles of the pedicle on the axial and saggital planes.
The accuracy of screw is determined by the percentage of screw diameter outside the pedicle on on
postoperative scans (according to Sciubba’s classification, 2009). Result: The authors found an average
pedicle width of 5.0 + 1.4mm, pedicle height of 4.9 + 1.3mm, axial angle of 43.1 + 3.7°, sagittal angle of
18.5 £ 2.4° and the average screw length was 25.7 + 3.2mm. The C2 pedicle screw placement via
subarticular entry point (Yeom's technique) had with high accuracy with 84.9% of the screw is completely
inside pedicle. There were no cases of intraoperative vertebral artery and neural structures injury.
Conclusion: C2 transpedicular screw placement can be exactly performed using the subarticular entry
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point. The analysis of preoperative 3D computed tomography data is valuable in planning the surgical

proceduce.
Keywords: C1-C2 fixation, C2 pedicle screw.

1.Pat van dé

Su mat viing khop doéi - truc (Atlanto-axial
instability) hodc cham - c6 c6 thé gay ra nhiing hau
qua nghiém trong anh hudng dén tinh mang va
chiic ndang néu khong dugc diéu tri thich hop. Theo
y van, nhiéu phuong phap phau thuat (PT) cé thé ap
dung dé c¢6 dinh khdp doi - truc cling nhu cham - c6
nhu: Budc vong day thép (wiring technique), dat vit
qua khéi mau khép C1C2 (C1C2 interarticularis)...
Tuy nhién, cac phuong phép nay cé nhiing han ché
nhat dinh nhu kha nang nan chinh, phuc héi giai
phau kho; ty 1&é khép gid cao... Ngay nay, viéc su
dung cac hé théng nep (thanh kim loai) vit dé nan
chinh va ¢6 dinh dugc ap dung phd bién, dién hinh
nhu cac ky thuat cla Geol, Harms,... cho hiéu qua
cao vé kha nang nan chinh, c6 dinh viing chéc vaéi ty
& lién xuong cao [2].

Trong cac ky thuat nay, viéc dat vit vao C2 déng
mot vai trd quan trong dé nén chinh, ddm bao c6
dinh chac chan, thu hep pham vi ¢6 dinh... Cac vit
bt vao C2 c6 thé bat qua cudng dét (pedicles), eo
(pars) hoac trong cung sau (interlaminar). Trong dé,
ky thuat bat vit qua cuéng dugc dp dung phé bién
nhat do nhimng uu diém vugt troi vé do chac, kha
nang nan chinh... Tuy nhién, do cdu trdc giai phau
dac thu cGia vung nay, ky thuat bat vit vao cuéng dot
C2 luén la thach thic déi véi cac phau thuat vién véi
céac bién chiing c6 thé anh hudng dén tinh mang va
chtic nang clia ngudi bénh nhu: Tén thuang dong
mach dét séng, tén thuong tay...[7]. Hién nay dé
dam bao su chinh xac va an toan khi dat vit cuéng
dét cac doét séng cb, ly tudng nhat la thuc hién dudi
hudng dan cta dinh vi 3D (O-arm) két hop dinh vi
(Navigation) trong PT. Tuy nhién, viéc trang bi cac hé
thong nay kha ton kém. D6i véi cac phau thuat vién
lau nam, ho c6 thé sir dung ky thuat “freehand” dua
trén nhing kinh nghiém thuc té ctia minh. Nhiéu tac
gia da dua ra cac ky thuat bat vit cubng d6t C2 khac
nhau. Yeom (2006) da dé xuat ky thuat bat vit cuéng
dét C2 véi diém vao ndm dudi mau khdp trén vai
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muc dich tdng cudng su chinh xac clia vit va han ché
cac nguy co tén thuong dong mach dét séng trong
PT [6].

Trong thuc tién lam sang, ching téi thuong lap
ké hoach dat vit cac dét séng cd ndi chung va cudng
dét C2 néi riéng dua trén cac di liéu cat I6p vi tinh
(CLVT) trudc PT. Dua trén cac ké hoach dugc thiét
lap, ching téi nhan thay ky thuat dat vit cubng dot
ctia Yeom c6 tinh kha thi cao. Chinh vi vay, ky thuat
nay da dugc ap dung thudng quy tai Khoa Ngoai
Than kinh, Bénh vién Trung uong Quan d6i 108 tu
nam 2014. Muc tiéu cta nghién cru nham: Bdnh gid
dé chinh xdc cta viéc ddt vit cuéng dét C2 qua diém
vao duéi mdu khép trén dua trén CLVT dung hinh 3D
trugc PT, két hop véi c6 su hé trg X-quang tdng sdng
(fluoroscope) trong PT.

2. Déi tugng va phuong phap
2.1.Déi tuong

GOm 73 vit dat vao cuéng dét C2, cho 43 bénh
nhan (BN). Tat cd cac BN dugc mé tai Khoa Ngoai
than kinh, Bénh vién TWQD 108 trong thai gian tu
1/2015 dén 12/2021. Trudc PT, cac BN déu dugc
chup X-quang thudng quy, CLVT da day (64 day,
Model: Ingelnulty CT, hang Phillip, USA) c6 téi tao
than d6t C2 hinh anh 3D va dung hinh d6ng mach
dét séng. Viéc lap ké hoach bat vit dua trén céac
phim chup truéc PT.

Ky thuat ddt vit cuéng dét C2

Bénh nhan dugc dat tu thé nam sap, dau cé
dinh bang khung Mayerfield. Boc 16 cung sau C1 va
C2 theo cac ky thuat thudng quy kinh dién. Dudi
kinh hién vi ph3u thuat, dung cac l6¢ xuong nhd,
cun boc 16 cac méc giai phau: Eo, bd ngoai khoi bén
dot C2, mau khép trén, ba bén clia 6ng séng va dac
biét la phan dudi trong cta 16 dong mach canh &
mom ngang cta C2. Diém dat vit dugc xac dinh la
diém & gbc Y trén mat ngoai clia khéi bén C2, ngay
phia trén vung chuyén ti€p gitia khéi bén (lateral
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mass) va eo cung sau (pars interarticularis), dudi
vung chuyén tiép cta mau khép trén 3mm. DGi
chiéu trén dung hinh 3D va trong qué trinh PT, diém
bat vit thudng la diém g6 cao nhat & viing giao thoa
clia cung sau, khéi bén va mau khép trén.

Dung khoan qua dau dudng kinh 3mm tao 16
vao. Dung probe va drill guide, dudng kinh 3,0mm

>

-
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tao dudng vao cla vit. Dudi man tang sang & binh
dién nghiéng, vit dugc hudng ra trudc, l1én trén dén
phia truéc mau khép trén chia C2. Vit dugc hudng
vao trong 35 dén 45° theo mat phang gia. Théng
thudng, vit dugc st dung cé chiéu dai 24-28mm;
dudng kinh 3,5 hodac 4,0mm.

AL s AR
4. 73iImmme

Hinh 1. Cach xéac dinh chiéu cao cuéng dét (A), chiéu rong cuéng dot (B)
va goc cudng dét (C) trén binh dién ngang
Nguén: BN Hoang Thi Bich Ng., 27 tudi, chan doan: Gdy mém nha typ I

2.2. Phuong phdp

Phuong phap hoi ctu. Si dung phuong phap
nghién ciu mo ta.

Cac chi tiéu thong ké:

Mét s6 dac diém cta thudc nhom nghién curu:
Tudi, gidi, ton thuong, sé lugng vit dat vao cudng
det C2...

Hinh thai dét song C2 dugc tai tao trén hinh anh
3D dua trén cac binh dién (cat ngang, cat doc, cat
mat). Cac I6p cat binh dién ngang cé d6 day Tmm,
binh dién doc day 3mm. Chiéu rong cuéng dét duoc
xac dinh la kich thuéc cuong dét trén binh ngang,
chiéu cao cuéng d6t kich thudc cudng dét trén binh
doc trén céc I6p cat qua trung tdm cudng dét (Hinh
1). G6c cudng dét trén cac binh dién ngang va doc
dugc xac dinh la goc gilia truc cudng dot véi cac mat
phang doc va ngang.

Trén cac di liéu thu dugc, xdy dung ké hoach
PT. Xac dinh chiéu dai vit.

Do chinh xac clia vit dugc xac dinh thong qua
cac phim chup CLVT sau PT. Muc d6 chinh xac cla
vit dugc xac dinh dua theo phan loai cia Sciubba va
codng su nam 2009 [1], véi 5 do:

D6 0: Vit nam hoan toan trong cuéng.

D6 I: Phan vit nam ngoai cudng < 25% dudng
kinh cua vit.

D6 II: Phan vit nam ngoai cuéng 26-50% dudng
kinh cua vit.

D6 Ill: Phan vit nam ngoai cuéng 51-75% dudng
kinh cua vit.

D6 IV: Phan vit nam ngoai cuéng 76-100%
dudng kinh cla vit.

C4c tai bién trong mé (t6n thuong dong mach
dot séng, than kinh...).
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3.Két qua

Bang 1. Mét s6 dac diém chia bénh nhan

Dac diém Gia tri
S6 lugng bénh nhan 43
S6 lugng vit dat vao cudng dét C2 73

Tudi, trung binh (khodng dao déng)

48,9 + 14,8 (21-79)

Gigi: Ty Ié nam/n(

1,5/1(26/17)

Gay médm nha

18/43 (41,9%)

Gay v& C1 kiéu Jefferson

11/43 (25,6%)

Tén thuong

Gay chan cung C2 (Hangman'’s fracture)

5/43 (11,6%)

Mat viing C1-C2 do viém khdp, thoai hoa

5/43 (11,6%)

Khac (u, lao, khéng xac dinh...)

4/43 (9,3%)

Nhan xét: C6 73 vit dugc dat vao cudng dét C2 cho 43 BN (ty 1&: 73/86; 84,9%). T6n thuang thudng gap la do
chén thuong (79,6%). Trong d6, thudng gap la gdy mém nha (41,9%) va gay vé C1 kiéu Jefferson (25,6%).

Bang 2. Cac chi s6 hinh thai cia cuéng dét C2

Chisé Gia tri trung binh Khoang dao déng
Chiéu rong ctia cuéng dét, mm 50+14 1,4-9,5
Chiéu cao cuéng d6t, mm 49+1.3 1,2-9,8
Goéc cudng dét trén binh dién ngang (axial angle, °) 43,1137 34,5-49,2
Gobc cudng dét trén binh dién doc (sagittal angle, °) 185+24 15,1-28,3
Khoang céach tir diém bat vit dén phia trudc mau
khép t?én ctia C2, mm P 25,7 3.2
Da&u hiéu “high riding VA" 9/86 (10,5%)
Cubng d6t nho (kich thudc < 4mm) 4/86 (4,7%)

Nhdn xét: Chiéu réng clia cudng dét trung binh la
50 + 1,4mm. Chiéu cao cuéng dét trung binh 4,9 +
1,3mm. C6 4/86 (4,7%), cudng dot kich thudc < 4mm.
Dau hiéu dong mach nam cao “high riding VA" gap
trong 9/86 (10,5%). Goc cubng doét trén binh dién
ngang va binh dién doc la 43,1 £ 3,7° va 18,5 + 2,4°.
Chiéu dai t6i da trung binh cla vit 1a 25,7 + 3,2mm.

Bang 3. Muic d6 chinh xac cta vit

Pic diém | Gia tri
Muc d6 chinh xac clia vit (s6 lugng, ty 1& %)
0 62/73 (84,9%)
I 5/73 (6,8%)
Il 4/73 (5,5%)
Ml 2/73 (2,7%)
v 0
Pham 16 dong mach 3/73 (4,1%)
doét song
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Nhdn xét: C6 62/73 (84,9%) vit nam hoan toan
trong cudng. Ty & vit nam ngoai cudng la 15,1%.
Trong d6 chi yéu la loai | va Il (12,3%). Khong ¢6
trudng hgp nao vit nam hoan toan ngoai cuéng (loai
IV). C6 3/73 (4,1%) c6 pham 16 d6ng mach trén cac
phim CLVT kiém tra sau PT. Tuy nhién, trén lam sang,
khoéng c6 trudng hap nao co biéu hién tén thuong.

4. Ban luan

Viéc tai tao hinh anh d6t séng hinh anh 3D
trugc PT déng mot vai tro quan trong trong ky thuat
dat vit cuéng dét cot séng cd néi chung va C2 noi
riéng. Trén CLVT binh dién doc trudc PT, tai tao hinh
anh dét séng hinh anh 3D dugc thuc hién rat co gia
tri dé€ loai trir su hién dién clia ddng mach dét séng
nam cao (high-riding vertebral artery). Do6ng mach
dét song nam cao la kho khan 16n nhat khi dat vit
cudng dét C2, tham chi d6i khi 1a mét tiéu chuan
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chong chi dinh cho ky thuat nay. Theo Neo va céng
su, tiéu chuan dé xac dinh déng mach dét séng nam
cao la chiéu cao cla eo (ISH) < 5mm va/hoac chiéu
cao bén trong (INH) ctia kh6i bén < 2mm trén binh
dién cat doc [5]. Theo nghién ctu téng hap méi day
cua Klepinowski (2021), ty 1&é déng mach dét song
nam cao udc tinh khoang 24,5% s6 cudng dét C2
dugc khdo sat trong cong déng ngudi chau Au [9].
D06i v6i ngudi Viét Nam, nghién ctu hinh thai ctia C1
va C2 trén 120 BN ngudi Viét Nam bang CLVT cla
Nguyén Duy Hung va cbéng su (2020), cho thay:
Chiéu cao trung binh cta eo C2 la 5,8mm (dao déng
1,2-8,3mm); chiéu cao bén trong khéi bén trung
binh 1a 4,8mm (dao déng 0,8-9,9mm); chiéu réng
cla cudng d6t trung binh la 5,0mm (dao dong tu
0,4-9,7mm). Trong nghién cdu nay, cac tac gia nhan
thay c6 17,9% cuéng dot C2 ¢d dudng kinh < 4mm
[8]. D6i vGi nhitng BN cudéng dét nhd hodc dong
mach d6t séng nam cao, can danh gia xem c6 thé
dat vit vao cudng dét dugc hay khéng. Néu van cé
thé dat dugc thi phai diéu chinh diém vao va huéng
vit ra sao? Trong mot s6 trudng hgp néu khéng dat
vit dugc vao cudng dét thi phai can nhic ddi sang
bat vit cung sau hay qua eo. Trong nhom nghién
clru clia chung tdi, c6 4/86 (4,7%) cudng kich thudc
nho < 4 mm va 9/86 (10,5%) c6 dong mach dét song
nam cao. Doi véi cac trudng hop nay, ching t6i chu

ddng dat vit vao cung sau C2 (intralaminar) thay vi
dat vao cuéng dot.

Viéc dat vit cd dinh C1-C2 phia sau dé lam vimng
khép doi-truc dugc Goel va Laheri mé ta 1an dau tién
vao nam 1994, Ky thuat nay sau d6 da dugc phd
bién b&i Harms va Melcher vao nam 2001 sau khi
viéc dat vit vao cuéng dét C2 trd thanh mét ky thuat
dugc thuc hién phd bién. Mac du viéc dat vit &
cudng C2 c6 thé tao ra su c6 dinh viing chac vung
cot séng c6 cao song cling phai hét stic can than dé
khéng lam tén thuang déng mach dét séng (VA)
nam trong cac |16 moém ngang, ngay sat bén canh
thanh vé cudng dét. Nhiéu ky thuat tu do “freehand”
da dugc nhiéu tac gia dua ra tir cac kinh nghiém ban
than da cho thdy c6 thé dat vit vao cuéng dét C2 an
toan, véi diéu kién 1a phai phan tich can than hinh
anh trudc PT trong méi tuong quan véi cac cau trac
giai phau dugc boc 16 ré rang trong PT. Ty 1é vit pha
thanh vé cuéng thay déi theo tiing nghién cuu.
Alosh va cdng su (2010), phan tich 170 vit dugc dat
vao cudng dét C2 cho 93 BN, cho thay ty Ié vit pha
thanh vé cubng dét & 25,3% cac trudng hop [3].
Bydon va cong su (2014) tim thdy ty I& pham cudng
chung la 17,3% trong téng s6 341 vit dat cho 181 BN
[4]. Nam 2008, Sciubba va cdng su nghién cdu 100
vit dat vao cuéng C2 & 55 BN, cho thay ty Ié pham
cudng gap & 15% cac trudng hop [11.

Hinh 2. Phim chup X-quang quy udc va cat I6p vi tinh sau phau thuat.
Nguén: Bénh nhan Nguyén Thanh M., 39 tudi, chan doan: Gdy mém nha typ |I.

Yeom va céng sy (2008) da si dung hinh anh
chup CLVT véi cac I6p cat mong Tmm va thiét bi mo
phong PT cot song xdy dung quy trinh ky thuat dat
vit cuéng dét C2 qua diém vao dudi mau khép cho
158 BN. Két qua cho thay: Ky thuat nay cai thién
dang ké tinh chinh xac va an toan khi dat vit. Chi c6

6,0% (19/316) vit gay thung cuéng, trong dé 2,5%
(8/316) vit pham vao 16 dong mach dét song (khong
c6 trudng hop nao tén thuang déng mach trén lam
sang). Trong nghién ctu nay, dua trén cac di liéu
cta CLVT c6 dung hinh 3D, v&i viéc st dung diém
vao dudi mau khép clia Yeom, ching téi xay dung
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k& hoach PT trén timg BN cu thé, bao gém: Hudng
vit, kich thudc va d6 dai clia vit. So véi mot s6 cac ky
thuat khac, diém bat vit duoc diéu chinh lén cao va
ra phia bén hon. Cuing quan diém véi Yeom, chiing toi
nhan thay rang diém bt vit cao va ra bén hon sé gitup
cho vit huéng vao trong tét hon, hudng 1én trén it
hon. Chinh vi thé, tao ra mét hanh lang an toan hon
doi véi cac trudng hgp cuéng dét C2 nho hoac BN ¢co
déng mach dét séng cao. Do diém vao cla vit ti dudi
mau khdp trén cao hon diém vao tir cuéng nén han
ché gay t6n thuang thanh ctia 16 ddng mach dét séng
Vi vay rat co gia tri d6i véi nhitng BN c6 dong mach
dét séng cao (Hinh 3). Bén canh d6, Yeom con nhan
manh rang, qua nghién ctu dua trén viéc tai tao cac
dét séng hinh anh 3D: Phan cao cla cudng dét
thudng rédng hon phan thap clda cudng [6]. Diéu nay
phu hgp véi nhitng gi dugc mo ta bédi Sciubba va
cdng su (2008), cac tac gia nhan ra rang: Diém vao cao
va nam ra bén sé gidam thiéu kha nang bi thuong
dong mach dét song [1].

Hinh 3. Hudng bat vit ti diém vao dudi mau khép C2
(dudng A) va tir diém vao tir cudng dét C2 (dudng B).
Hinh mdi tén xac dinh diém vao cua vit.
Nguén Yeom, 2008 [6].

5. Két ludn

Qua 73 vit dat vao cuéng d6t C2 (cho 43 trudng
hgp) st dung vi tri dat vit tU dudi mau khép trén,
chiing t6i nhan thay:

Chiéu rong va chiéu cao cla cudng dot trung
binh l1an lugt l1a 50 + 1,4mm; 4,9 + 1,3mm. Goc
cudng dot trén binh dién ngang va binh dién doc la
43,1 + 3,7°va 18,5 + 2,4°. Chiéu dai t6i da trung binh
clavitla 25,7 +3,2mm.

SU dung diém vao dudi mau khdp trén dé dat
vit cuéng do6t C2 (ky thuat cta Yeom) cé dé chinh

116

Xac cao: 84,9% vit nam hoan toan trong cudng.
Khéng c6 trudng hgp nao tén thuong déng mach
dot séng va than kinh trong va sau phau thuat.
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