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PAT VAN DE

Dua theo dic diém giai phiu va chirc ning, cot song cb duogc chia
thanh hai phén, cot séng cd cao bao gdm C1 (ddt doi) va C2 (dbt truc).
Cot séng ¢b cao rat linh hoat vé mit churc nang, dugc lién hé véi nhau
boi hé thng day chang va dién khép phie tap do vdy cac hinh thai tén
thuong ciing da dang va phuc tap.

Trén thé gidi, vo C1 chiém ty 18 1 - 2% cac thuong tn cot song
n6i chung va chiém ti 1& 15% chan thuong cot séng ¢b noéi riéng. Gay
mom rang chiém ti 1& 10 - 15% t6n thuong cot sdng cb noéi chung va
chiém 75% chén thuong cot séng ¢ ¢ tré em. O Viét Nam theo Ha
Kim Trung, chin thuong ct song cd cao chiém 10,95% chéan thuong
cot sdng cd trong d6 giy mom rang chiém 46,15%.

C6 nhiéu phuong phap ung dung trong phau thuat chan thuong
mat vitng C1 - C2 nhu: budc vong cung sau ciia Mixter va Osgood,
Gallie ...Tuy nhién ty 1¢ khong lién xuwong con rat cao (khoang 80%).
Nam 2000, Harms va Melcher di phé bién k¥ thuét vit khdi bén C1 va
vit qua cuéng C2, phuong phap c6 d6 an toan, ty 1& lién xwong cao.
Nhuoc diém 14 nguy co chay mau do ton thwong dam rdi tinh mach,
dau ving cham man tinh. Vi vay dén nam 2002, Resnick va Benzel d
cai tién phuong phap Harms: Vit khdi bén C1 qua cung sau va vit qua
cubng C2..

Tai Khoa Phau thuét cot séng Bénh vién hitu nghi Viét Ptc, ching
t6i da tién hanh 4p dung k¥ thuat Harms cai tién tir ndm 2011 két qua
bude dau: mire d6 mat mau it, k¥ thuat an toan, muc do lién xuong cao.
C6 nhiéu cau hoi dit ra: Nguoi Viét Nam nhé hon nguoi Au, My, vy
kich ¢& cua vit qua cung sau C1 c6 an toan cho nguoi Viét Nam khong?
Hon nita, véi mot phuong phap méi can thiét co mot nghién ciu giai
phiu hinh thai trén phim CLVT, 14 co s¢ khoa hoc dé 4p dung trén nguoi
Viét Nam va ciing can c6 mot nghién ctru tmg dung phuong phap méi
nay nhdm danh gia hiéu qua ciia nd. Vi vy chiing toi tién hanh nghién
ctru dé tai "Nghién ciru trng dung ky thudt Harms cdi tién trong diéu tri

chin thwong mit vieng CI - C2" tai Khoa phau thuat cot séng Bénh vién
HN Viét btrc nham muc ti€u sau:

1. Ung dung ky thudt Harms cdi tién trong diéu tri chin thwong
mat vitng CI - C2.

2. Pdnh gid két qua phdu thudt Harms cdi tién trong diéu tri
chin thwong mit viing CI - C2.

Tinh cép thiét cia dé tai

Hién nay, Viét Nam chung ta dang c6 toc d6 phat trién kinh té cao
kéo theo cac nguy co vé tai nan giao thong va tai nan lao dong 16n. Su
phat trién ctia cac phuong tién chan doan hinh anh ngay cang c6 nhiéu
bénh nhéan chan thwong méat vitng C1 - C2 dugc chan doan. Pa ¢ nhiéu
phuong phap phau thuat ¢ dinh C1 - C2 16i sau dwoc ing dung & Viét
Nam tuy nhién mdi phuong phap c6 nhitng vu, nhuge diém khac nhau va
chi dinh tiry thudc vao loai thuong ton. K§ thuat vit C1 qua cung sau, vit
C2 qua cudng 1a mot ky thudt méi véi cac vu diém va nhuoc diém da
duoc mot sb tac gia trén thé gidi nhic dén tuy nhién chua c6 nghién ciru
nao danh gia tinh kha thi & nguoi Viét Nam.

Nhitng déng gép méi ciia luin 4n
- La cong trinh nghién ciru dau tién danh gia hinh thai va cac
chi s6 giai phau dét séng C1, C2 trén CLVT tng dung trong
phau thuat.

- La cong trinh dau tién ung dung k¥ thuat vit khdi bén C1 qua
cung sau, vit qua cuong C2. Panh gia tinh an toan va muc do
hiéu qua trong diéu tri chan thwong mit vimg C1 - C2.

B0 cuc cia luin an:

Luan an gdm 150 trang, bao gdm cac phan: dit van dé 2 trang,
tong quan 33 trang, dbi twong va phuong phap nghién ctru 27 trang,
két qua nghién ctru 36 trang, ban luan 49 trang, két luan 2 trang,
khuyén nghi 1 trang, 01 bai bao, 02 bai thuyét trinh di cong b lién
quan dén luan an va 120 tai liéu tham khao.



CHUONG 1
TONG QUAN

1.1. PHOI THAI HQC CQT SONG CO CAO
Dot ddi (Atlas — C1)

D4t doi phat trién tir 3 trung tam cdt hod xuat hién & tuan thir 7 coa
thai ky. Nam thtr 3 tir cac cau tric sun ndy phat trién thanh xuwong dé lién
ket véi khoi bén, qua trinh lién két s€ hoan tat khi tré 1én 8 tudi.

Dot truc (Axis — C2)

bét truc duoc hinh thén}l tir 6 trung tam cdt hoé’, mom rang dugc
hinh thanh tir 3 trung tam cot hod: hai trung tdm c6t hod hinh thanh
moém rang xuat hién quanh thang thi 6 cta thai ky. Trung tam c6t hoa
thtr 6 chinh la dinh cia mom réng, thuong khong phat trién cho dén
nam 10 — 12 tuoi.

1.2. GIAI PHAU CQT SONG CO C1-C2

Dot doi (C1) co cAu triic hinh vong nhan, go ghé, khong béng
phang, hai khéi bén rong, day la d6t sdng duy nhét trong cot sdng ma
than d6t khong lién quan dén dia dém.

Dot truc (C2) co hinh con rua, phia trude, mit trén giita than dot
truc nho 1én mém rang.

. Mom rang: Mom rang co hinh c6t try, hudng th:?mg Ién trén,
chiéu cao trung binh ciia moém rang 14,6mm, duong kinh trung binh
trude sau cuia mom rang 9,3mm. Mom rang khong nam thang dimg ma
nam chéch ra phia sau, tao voi mat phang ding doc goc chéch trung
binh 13 d¢.

_ Thin va cuéng: Puong kinh quéng C2 trung binh 1a 7.8mm,
chiéu dai cudng trung binh 8mm, cuong C2 hop véi mat phang dung
doc goc trung binh 23,3 d6.
< H¢ thﬁng khép va day ching ciia C1 - C2

Bao gdm khép déi truc gilra va hai khop doi truc bén dam bao
50% chtrc ning quay cua cot song cd. Chuyén dong chinh cua khép

do6i truc 1a xoay voi van dong xoay trung binh moi bén 1a 23,3 do dén
38,9 do.

e Khép doi truc giira
 Lakhép gitta mom rang dét tryc v6i mot vong tron do cung trude

dot doi va day chang ngang dot doi (la dai ngang ctia day chang chit
thap tao nén)

e Khép doi - truc bén

La khop hoat dich phing giita dién khop trén dot tryc voi dién
khép dudi dot doi.
1.2.3. Than kinh

Céu trac than kinh & cot sdng cd gdm: Tuy va ré than kinh.
1.2.4. Mach mau

) Pong magh dbt séng la dong n}ach chl:nh cung cép mau cho cit

song va tuy c6. Tu tiy, mau tro vé hé thong tinh mach qua 3 tinh
mach trude va 3 tinh mach sau.
1.3. CO SINH HQC CAU TRUC C1 - C2
1.3.1. Co sinh hoc binh thwdng céu tric C1 - C2

Chuyén dong chinh cua cau trac C1 - C2 la chuyén dong xoay,
77% chuyén dong xoay cua cft song ¢ la do cau truc C1 — C2 thyc
hién, chuyén dong nghi€ng moi bén trung binh 11 d9, hoat dong cui —
udn trung binh 6,8 d0.
1.3.2. Co sinh hoc trong chéin thwong ciu tric C1 - C2

Gay dé,t do1 thuong xay ra ¢ cung trudce hodc cung sau & vi tri tiép
giap voi khoi bén. Gay dot truc do chan thuong thuong xay ra ¢ ba vi
tri: gdy mom rang, gdy than d6t song va giy chan cuong. Tén thuong

day chang ngang co thé xay ra riéng biét hoic kém theo ton thwong dot
doi.

1.3.3. So sanh co sinh hoc cac phwong phap phéu thuit ¢6 dinh C1
-C2

‘0

% So sdnh cé dinh dwong truwéc so véi dwong sau
Hau hét cac tac gia trén thé gidi déu ung ho phau thuat di 16i sau
so vai 161 trudce trong cac chan thuong mat viing C1 — C2.
% So sdanh cdic phwong phap cé dinh C1-C2 16 sau
Budc vong cung sau, vit qua khdp C1 — C2, vit khoi bén C1 va vit



qua cudng C2 (Harm’s technique). Bugc vong cung sau chuyén dong
xoay s& gdy mat vimng. Vit qua khép 6 23% cac truong hop bét
thuong dong mach 6ng song, eo C2 khong thé 4p dung phuong phép
vit qua khép. Vit khdi bén C1 va vit qua cuong C2: mang lai kha néng
vimng chic v& mat co sinh hoc tét nhat chdng lai chuyén dong xoay 1a
t6t nhat

1.4. CHAN POAN CHAN THUONG MAT VUNG C1 - C2
1.4.1. LAm sang chén thwong C1 - C2

Triéu ching lam sang nghéo nan, bénh nhén biéu hién chu yéu:
dau vung c0 gdy, han che van dong cot séng cd, té bi ving chidm. Cac
di chimg: yéu t chi, rdi loan co tron...

1.4.2. Chén do4n hinh &nh chin thuong C1 - C2
1.4.2.1. V& dét dpi - C1

Tu thé chup X quang ha miéng danh gia chi s6 Spence. CLVT c6
gia tri chan doan xac dinh va phén loai t6n thuong v& C1 theo Levin
va Edwards. Khi chi s6 Spence > 6.9 chan doan xac dinh dut day
ching ngang, ton thuong mat viing.

1.4.2.2. Trdt khop CI - C2
X Quang danh gia mét can d6i cua khéi bén C1 so v6i méom rang,

do chi s6 ADI. CLVT chan doén xac dinh va phan loai mirc d¢ trat C1
- C2 theo Fielding.

1.4.2.3. Gady mém rang

CLVT chan doan xac dinh va phén loai ton thuong giy mom ring
theo Anderson va D’Alonzo. Loai 1 va 3 1a gdy viing, loai 2 giy mat
ving.

1.5. CAC PHUONG PHAP PIEU TRI PHAU THUAT CHAN THUONG
MAT VUNG C1 - C2

1.5.1. Lich st

*

% Trén thé gi¢i

Mixter va Os;good budc vong vao nam 1910. 1964, Judet va
Leconte vit qua cuong C2. Nam 1979, Magerl va Jeannerett vit qua

khép diéu tri chan thuong mét vimg C1 - C2. Nam 2000, Harms va
Melcher da pho bién k¥ thuat vit khbi bén C1 va vit qua cudng C2.
Nam 2002, Resnick va Benzel da cai tlen phuong phap Harms: Vit
khdi bén C1 qua cung sau va vit qua cudng C2

1.5.2. Cac phwong phap phiu thuit ¢t sdng cb cao 18i sau
- Céc phuong phap budc vong cung sau C1 - C2
- PhAu thudt vit khdi bén C1, vit qua cuéng C2
- Vit qua khép C1 - C2 duong sau
- Nep cb chim
1.5.3. Cac phwong phap phiu thuit cdt song cb cao 16i truée
- Phau thuat qua duong miéng
- Vit tryc tiép moém ring
- PhAu thuat dudng cb truée Mc Afee
- Vit qua khép 16i trude

CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CU'U

Nghién ctru gém 66 bénh nhan duoc chin doan xac dinh chin
thwong mat vilng C1 - C2 va dugc phiu thuat vit khéi bén C1 qua
cung sau, vit qua cudng C2 trong thdi gian nghién ciu (1/2014 —
1/2017) tai Khoa phau thuat cot séng Bénh vién Hitu Nghi Viét Duec.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru, thoi gian va dia diém nghién ciru

Nghién ctru dugc thiét ké theo phwong phap nghién ciru tién
ciiu, mo ta 1am sang c6 can thi€p khong c6 nhom chirng. St dung
phuong phap chon mau toan bo, lya chon tit ca cac BN du tidu chuan
trong thoi gian nghién cuu. .



2.2.3.2. Ngi dung nghién ciru
Buwdc 1:Thu thdp thong tin trudc mo

* Dic diém chung BN: Tudi, Gi6i, Nghé nghiép, Thoi gian So ctru
ban dau
* Dic diém lam sang:
e Dinh gia 1am sang: dau, cimg gay, han ché van dong cd.
ROi loan cam giac, Roi loan van dong, Roi loan co tron

e Danh gia t6n thuong than kinh theo thang diém ASIA, chi
sd giam chirc ning cot song cb theo thang diém NDI. Tén
thuong tay theo JOA, muc do hoi phuc tiy RR, muc do
dau theo thang diém VAS

* Dic diém cdn lim sang
e Do chi sé Spence, ADI

e Do chidu cao va chiéu rong cua cung sau C1, khao sat
gbc bat vit 1y tuwong va chiéu dai vit an toan khoi bén
Cl1 qua cung

e Danh gia dudng kinh cudng C2,chiéu dai cudng C2, do
goc chéch hudng 1én trén _va vao trong cua vit qua cubng
C2, Panh gia dong mach dng séng

e Danh gia tén thuong va phan loai ton thuong giai phiu
Cl-cC2.

* Chi dinh phdu thudt
- V& Cl: loai 2, chi s6 Spence > 6.9 mm
- G2y mom rang: loai 2

- Trét C1 - C2: chi s6 ADI > 3 mm (ngudi 16n) hodc > Smm (tré
em)

Budc 2: Quy trinh phéu thudt

- Kéo nin trén khung Halo - Vest vdi cac trudng hop co chi
dinh.
- Cac thong s6 thu thap: Thoi gian kéo, mirc d6 nin chinh, bién
chung trong kéo

v Cic théng so thu thap trong mé:

Thoi gian phau thuat.

Luong mau mét trong md.
Chiéu dai vit C1 va vit C2.

Tai bién, bién chiing ghi nhan trong md

v Yéu cc”it{ dung cu phﬁu thudt: Ban md chuyén dung May C.arms
trong mo, kinh vi phau, khoan mai B dung cu phau thuét chuyén
khoa

v Tién hanh phiu thuat
Budc 3: Dinh gid két qud sau phéu thudt

Panh gia mirc d6 chinh xac cta vit, kha ning nan chinh, tinh
trang dong mach ong song.

Buwdc 4: Ddanh gid két qud diéu tri phdu thudt

< Ldm sang

Panh gia sy cai thién tri€u chiing co nang, ASIA, NDI, VAS,
JOA, RR.

% Cdn lim sang

banh gia tinh trang vit, kha nang nén chinh, mic do lién
Xuong.

2.2.4. Phan tich s6 liéu
S lidu dugc nhap va quan 1y bang phan mém Epidata.
St dung phan mém Stata 10 dé phan tich va xir 1y s6 liéu.
2.2.5. Pao dirc nghién ciru

Dé cuong nghién ctru dugc thong qua hoi dong xét duyét cua
treong Pai hoc Y Ha ndi do BY Gido duc va Pao tao quyét dinh.

Cac thong tin trong nghién ctru dugc hoan toan bao mat va chi sir
dung cho nghién curu.

CHUONG 3
KET QUA NGHIEN CUU



3.1. PAC PIEM CHUNG

Tudi trung binh: 38,27 + 13,69 (18 - 72) 95%CI: 34,91- 41,64. Ty
1¢ Nam/Nir 1a: 7,25. Tai nan giao thong va tai nan nga cao 1a nguyén
nhan chinh gy chan thwong mét vilng C1 - C2 chiém 86,36. Bénh
nhan dugc so cru ban dau khi dén vién 1a 51,52%, c6 48,48% bénh

nhan khong duoc so ctu.
3.2. TRIEU CHUNG LAM SANG VA CHAN POAN HiNH ANH
3.2.1. Triéu chirng l1am sang

T4t ca bénh nhan co triéu ching dau cbd (100%), han ché van dong
chiém 90,91%, 24,24% c6 triéu chimg cting c6. Liét van dong khong
hoan toan chiém 31,81%, réi loan cam chiém 27,27%, rdi loan co tron
13,64%.

Tén thuong 14m sang ASIA E (68,18%) la chu yéu. NDI trung
binh truéc md 31,89 + 4,82, VAS trung binh trudc md: 5.3 + 0,76
diém, JOA trung binh trudc md: 14,02 + 4,43 diém.

3.2.2. Pic diém chin doan hinh anh

13.64

m V& C1 don thuan

" u Gay mom rang
don thuan

mTratCl-C2

Biéu db 3.6. Phan logi ton thwong
3.2.2.2. Pdc diém chin thwong vi C1

T4t ca bénh nhan chin thuong vo Cl déu thudc loai 2 chi sb

Spence trung binh cta cac bénh nhan vo C1 1a: 8 + 2,18 mm.

3.2.2.3. Ddac diém chin thuwong gdy mom rang don thuin

Tat ca bénh nhan gy mom ring déu 1a loai 2 gy mom ring di
léch ra trude chiém 77,78%. Mic d9 di léch mém rang trung binh: 2,66
+ 1,57 mm.

3.2.2.4. Bdc diém chin thwong trit CI - C2

Trat C1 - C2 do gdy mom ring va khop gia mom ring chiém
90,47%. Trat C1 - C2 loai chiém 47,62%, trat loai 1,2 chiém 47,62%.
Thoi gian chén thuong trung binh cta cac bénh nhan khép gia mom
rang 1a 14,94 + 3,25 thang.

C6 6 bénh nhan trat C1 - C2 loai 3 st dung khung Halo dé kéo
nin trudc khi phau thuat. Sau kéo nan 50% khong con trat va 50%
trat loai 1.

Thoi gian st dyng khung Halo trung binh: 13,17 + 8,04 ngay,
bién ching loét ty dé chiém 83,33%, nhiém tring chan Pin 50%.

3.2.2.6. Danh gia cdc chi Y gidi phiu CI trén CLVT

Puong kinh ngang khdi bén C1 trung binh 1a 13,16 + 2,13 mm.
Puong kinh trudce sau cua khéi bén C1 trung binh la 17,85 + 3,38 mm.
Chiéu dai vit dy kién trung binh 28 + 4,35 mm. Khoang cach tir duong
gitta dén vi tri bat vit C1 20,95 + 2,19mm. Géc bét vit 1y tuéng chinh
13,4 + 2,98 d6. Chiéu cao cua cung sau C1 trung binh la 5,47 + 0,95
mm, chiéu ngang ctia cung sau C1 tai vi tri bat vit trung binh 13 7,68 +
0,66 mm.

3.2.2.7. Danh gia cdc chi 6 gidi phdu C2 trén CLVT

Puong kinh trung binh cuéng C2 1a 5,4 + 0,55 mm. Goc bat vit
chéch 1én trén 33,68 + 5,01 do. Goc bit vit chéch trong cia cudng C2
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3.3.1. Pic diém chung vé diéu tri phiu thuit trén nhém BN nghién 80 1
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— 20 | Han ché van déng
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Thoi gian phau thuét (phut) 100,91 + 35,58 12 P .033.03 -
Luong mau mat (ml) 25833 + 113,17 Trueemé Saumé 3 thing Khamlai
Thoi gian ndm vién (ngdy) 8,33+534 Biéu db 3.10. So sanh mirc dp hoi phuc tri¢u chitng co ning

Tai bién bién chimg: c6 1/66 BN ton thuong dam rdi tinh mach 3.3.3.2. Danh gid mitc dj hoi phuc roi logn cam gidc

(1,52%0, 1,52% giy cung sau C1, 3,03% (2/66) vit vao 6ng song. Tat 120

ca BN trong nhom nghién ctru déu dugc ghép xwong lién cung sau, vét 100
liu ghép xuong 1 xuwong ddng loai. T a7
« Danh gia mirc d) chinh xac cia vit o 273
Vit khéi bén C1 qua cung sau Iy twéng (Loai 1) chiém 69,7% bén phai °0 —a—ginh thiromg
va 63,64% bén trai. Vit chap nhan dugc (Loai 2) chiém 27,27% bén phai va 40 —— Réiloan cam gidc
33,33% bén trai. Vit khong chip nhan duoc (Loai 3) & ca hai bén déu gap 2 7.27
3,03%. 455
0 303

Ty 18 vit qua cudng C2 1y tuong (Loai 1) va chép nhan dugc (Loai 2
va loai 3) bén phai 12 96,97%, bén trai 1a 93,94%. Ty 1¢ vit qua cuéng C2
khong chap nhan dugc (Loai 4 va loai 5) bén phai 1a 3,03% va bén trai la
6,06%. ) )

3.3.3. Danh gia két qua phau thuat

tredemé Saumo 3 thang Kham lai

Biéu dé 3.11. Mikc d¢ héi phuc réi loan cim gidc

3.3.3.3. Ddanh gia mirc dp hoi phuc réi loan co tron
3.3.3.1. Sw cdi thién triéu chirng co nang & : L )
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Biéu db 3.12. Mikc d¢ héi phuc réi loan co tron

3.3.3.4. Pdnh gid mirc dp hoi phuc theo thang diém ASIA tai thoi

diém kham lai
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Biéu do 3.15. Mirc dé giam chirc niing ct song cé khi khdam lai

3.3.3.6. Ddnh gid thang diém VAS truéc mé va khi khim lgi gin
nhat

VAS
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1.33

Trudcmod Sauma 3 thang Kham lai

Biéu dé 3.16. So sanh chi sé VAS

3.3.3.8. Pdnh gid mirc dp héi phuc tity c¢6 (RR) tai thoi diém khdm
lai

Tét ca bénh nhéan ton thuong tiy cb c¢6 chi sé JOA < 17 déu c6 su
phuc hoi tai thoi diém kham lai. Mac do phuc hdi rat tot gip 6
23/25BN chiém 92%. Mirc d6 hoi phuc tot gap ¢ 1/25BN chiém 4%,
mirc d6 hdi phuc trung binh gip & 1/25BN chiém 4%.3.3.3.9. Panh gia
mirc d6 lién xuong.



3.3.3.9. Mikc dé lién xwong

Bdng 3.54. Pdnh gid lién xwong vi tri ghép

Mirc d6 TAn s6 (n) Ty 18 (%)
Lién xuong hoan toan 63 95,45
Khong lién xuwong 3 4,55
Téng 66 100

3.3.3.10. Pdnh gid két qua chung diéu tri phiu thudt

Bing 3.57. Két qud chung ciia phdu thudt

Tiéu chi | RAt tt Tét Trung binh | Xu
ASIA E D C A,B
Mitc 46 | Hoan toan Do 1 Do 2 Do 3.4

nan chinh
Lién Hoan toan Hoan toan Khong lién Khong
xuwong lién
VAS <3 diém 3-4 diém 4-6 diém | >6 diém
RR >75 50<RR<75 25<RR<50 <25
NDI <30% 30<NDI<50% 50-70% >70
Téng 59 4 3 0
(89,39%) (6,06%) (4,55%)

CHUONG 4
BAN LUAN
4.1. PAC PIEM CHUNG
4.1.1. Tudi
_ Trong nghién ctru cua chung toi nhém tu(;)iﬂ bi bénh tap trung chu
y€u ¢ nhom tudi 34 - 41 tudi. Bay la nhom tudi lao dong chinh trong
xa hoi véi cuong d6 lao dong cao, nguy co chan thuong 16n do cac tai
nan lao dong, tai nan giao thong.
4.1.2. Giéi
Trong nghién ctru cta ching t6i ¢6 ty 1€ nam gidi so véi nir gioi
7,25/1.Ket qua trong nghién clru cua ching toi trong tuw mot so tac gia
trong nude va trén thé gioi. Nghién ciu cua Hoang Gia Du ty 1¢
nam/nir 1a 3/1. Nguyen Trong Hiéu (ty 1€ nam/nit 1a 7,56/1, Phan Minh
DPrc ty 1€ nam so véi nir 1a 7/1.
4.1.3. Nguyén nhén chin thuwong
Tai nan giao théng va tai nan ngd cao 1a nguyén nhén chinh gy nén
chan thuong mét vimg C1 — C2. Hongwei Wang tai nan giao thong
chiém 37,6%, ngd cao chiém 29,6%. Nizare va cdng sy tai nan giao
thong va ngé cao la nguyén nhan chu yéu.
4.1.5. So ctru ban dau

C6 48,48% khong dugc chin doan va so ctru ban dau tir lic chin
thuong cho t1 khi t61 bénh vién. Nhu vy, chan doan ban dau chan
thu’o‘ng cot song ¢b cao con 1a mot van dé nan giai vdi cac co SOy té
ban dau va cac bac si khong chuyén khoa.

4.2. TRIEU CHUNG LAM SANG VA CHAN POAN HiNH ANH
4.2.1. Triéu chirng 1Am sang
4.2.1.1. Triéu chirng co nang

Dau 06t séng ¢ 1a tridu ching thuong gip nhét trong chan
thu’o‘ng cot song ¢d cao, theo V6 Van Thanh, Ha Kim Trung ty 1¢ dau
cot séng cb gap 0 trén 90% cac bénh nhéan chin thwong cot song ¢
cao. Hadida cho rang phai sir dung cac phuong tién can 1am sang dénh



gia cot sdng cd cao trong cac truong hop sau dy: bénh nhén cé triéu
chung dau co hodc cung co, chan thuong so ndo, da chan thuong.
4.2.1.4. Pdnh gid ton thwong thin kinh theo ASIA

Trong nghién ctru cia chiing toi, ASIA - E gip & 45/66BN chiém
68,18%, ASIA - D gip & 8/66 truong hop chiém 12,12%, ASIA - C
gip & 18/66BN chiém 18,18%, chi c6 1 BN ASIA B (1,52%), khong
¢6 truong hop nao liét hoan toan ASIA - A.

Nghién ctru ciia chung t6i c6 két qua tuong ty mot sb tac gia khac
trong nudc nhu: Hoang Gia Du ASIA - E chiém 78,9%, Phan Minh
Duc ASIA - E chiém ty 1& 63,3%. Nizare 79% cac BN c6 ASIA - E.
Tom lai ty 18 ton thuong than kinh trong cac bénh nhan chan thwong
cot sdng cb cao trén thé gidi va ¢ Viét Nam dao dong trong khoang 20
- 30%.
4.2.1.5. Chi 56 giam chirc ning cft song cé (NDI).

Trong nghién cfru cla chﬁng t6i murc d6 giam chirc nang cot sdng
cb trung binh 1a cha yéu chiém 78, 79%. Ttrong chan thuong mat viing
Cl - C2 muc do giam chirc nang cot séng ¢d nhe va trung binh 1a chu
yéu.

4.2.1.7. Danh gia mirc dp dau (VAS)

Trong chan thwong cot séng cb cao thuong mirc do dau cua bénh
nhan khong qué dit déi. Dau dit dgi khong thé chiu dugc thuong xuat
hién trong cac bénh nhan c¢ trat C1 - C2 cheén ép tay.

4.2.2. Chén do4n hinh inh
4.2.2.1. Dac diém v C1 trong nghién curu

Trong nghién ciru cta ching t6i ¢6 9 bénh nhan v& C1 mat vimng
tat ca cac bénh nhan déu 1a v& C1 loai 2 theo phén loai cua Levin va
Edwards. Chi s6 Spence trung binh ctia cac bénh nhén v& C1 mét vimng
la 8 £ 2,18 mm, thap nhat 1a 7mm cao nhat la 11,7mm. K&t qua nghién
ctru cia chiing t6i hoan toan phii hop véi chi dinh phau thuat mét vimg
C1 khi c6 chi so0 Spence > 6,9mm.

4.2.2.2. Dic diém gay mom rang trong nghién ciru

Trong nghién ctru ciia chiing t6i giy mém ring loai 2 don thudn
chiém 54,55%. Mtrc d6 di 1éch trung binh 1a 2,66 + 1,57 mm. Giy
moém rang loai 1 va loai 3 diéu trj bao ton s& dugc lwa chon dau tién:
Collar ¢6 ctng, khung c¢b dinh Halo...Ddi voi gdy mom rang loai 2:
Traynelis va Julien ty 18 khong lién xwong khi diéu tri bao ton 1a 57%.
Polin ty 1¢ lién xuong chi dat 53%.

Nam 1973, Schiff va Park da m6 ta giai phau cap mau cho mém
ring: ving nén c¢6 moém rang dugc cp mau rat it dan dén kho lién
xwong. Hadley khong c6 sy lién xwong mom rang gay di léch > 6mm.
Apuzzo ty 1& khong lién xuong 64% bénh nhan giy mom rang di léch
trén 4mm . Lennarson BN trén 50 tubi nguy co khong lién xwong cao
gip 21 14n cac bénh nhan tré.

4.2.2.3. Dac diém trdt C1 - C2 trong nghién ciru

Déi véi trat C1 - C2 loai 2,3,4 ¢6 tén thuong ddy chiang ngang cac
tac gia déu théng nhét phau thuat 13 Iya chon tdt nhdt. Vi trat C1 -
C2 loai 1 & tré em diéu tri bao ton bang cach kéo gidn cho dén khi hét
trat va deo nep cd cung. Trat C1 - C2 ¢ nguoi 16n co nhiédu nghién clru
diéu tri bao tuy nhién ty 1& that bai cao va nhiéu bién ching nguy
hiém.
4.2.2.4. Swr dung khung Halo nin chinh gidi phiu

Khi tién hanh kéo khung Halo chiing t6i déu tién hanh ting chiéu
cao khung tir tir, chup XQ tu thé nghiéng danh gia kha ning nin chinh
sau mdi 1an ting chiéu cao cta khung, dong thoi danh gia triéu chimg
lam sang va kha nang chiu dung cta bénh nhan.

Nghién ctru ciia Ha Kim Trung, Hoang Gia Du cho két qua tot.
Peng Li thoi gian keéo trung binh 1a 20,8 ngay, kha ndng nan chinh dat
85 - 95%. Yin kha néng nan chinh hon 90%

4.2.2.5. Pdc diém cdc chi sé gidi phidu C1 trén CLVT
Khéi bén C1

Chiéu dai t6i da tir vit tri bét vit dén hét khdi bén C1 trung binh 1a
28 + 4,35 mm, nhu vy trong qué trinh phau thuat néu chung ta lya
chon vit ¢6 chidu dai 16n hon 28mm s& ¢ nguy co gay tén thuong
than kinh ha thiét. Nghién ciru cta ching toi twong tu két qua cua tac



gia Gebauer (trung binh 28mm véi nit va 28,9mm v6i nam). Khoang
cach tir dudng giira dén vi tri bat vit trung binh cua chung t6i 1a 20,95
+ 2,19mm. Dya theo két qua nghién ciru clia chung ti va céc tac gia
khac trén thé gidi chung t6i cho riang chi nén boc 16 tir duong giita
sang hai bén trung binh khoang 22mm.
% Cung sau C1 tai vi tri bit vit

Trong ky thuat bét vit khdi bén C1 qua cung sau chidu cao cia
cung sau C1 tai vi tri bt vit rt quan trong. Céc tac gia trén thé gioi
cho réng chi c6 duong kinh trude sau > 4mm méi bét duogce vit C1 qua
cung sau. Truong hop cung sau C1 qua mong c6 dudng kinh trude sau
< 4mm néu ching ta bat vit s& co6 nguy co gy giy cung sau, ton
thuong dong mach 6ng séng.

4.2.2.5. Bdc diém cdc chi so gidi phdu C2 trén CLVT

~ DPuong kinh C2 phu thugc theo ching tdc, tudi. Céc tac gia déu

thong nhat rang v6i duong kinh eo nho hon Smm néu ching ta dat
vit ¢6 duong kinh 3,5mm thi nguy co ton thuong ranh dong mach
ong song 1a 10%....

C6 su chénh léch V’é goc bét vit cuéng C2 la do vi tri dat vit
cua céc tac gia khong giong nhau.
4.3. KET QUA PIEU TRI PHAU THUAT
4.3.1. Pic diém chung vé diéu tri phiu thuat trén nhém BN nghién

ciru

4.3.1.1. Thoi gian phéu thugt

Thoi gian phau thuat trung binh trong nghién ctru ciia chung t6i 1a
100,91 + 35,58 phit, thoi gian phau thuat trung binh ciia ching toi
tuong tu cac tac gia nhu Huang, Yan. T4c gia Yan choring thot gian

phiu thut cia nhoém bénh nhan st dung k¥ thuat Harm's cai tién ngén
hon.

4.3.1.2. 86 lwong mau miit trong mé

Trong ky thuét vit khdi bén C1 qua cung sau phau thuat vién s&
khong phai boc 10 khoi bén C1 d€ tim vi tri bat vit [am giam nguy co
ton thuong dam roi tinh mach C1 - C2 tranh mat mau.

4.3.1.3. Tai bién trong qud trinh phiu thudt
% Tén thwong ré C2

K§ thuat Harms c6 dién yéu cau phau thudt vién phai boc 16 16
khéi bén C1 dé xac dinh diém bt vit do vay nguy co ton thuong ré
C2 do qua trinh phiu tich: dut r& hoan toan hodc ban phan, bong
dién.. Ngoai ra, vit truc tiép khdi bén C1 s& 1o mot phan vit C1 tiép
xtic v&i ré C2 gay kich thich ré C2 vé sau do cling 1a nguyén nhan
gdy dau ving chdm kéo dai. Pay ciing chinh 13 wu diém cua ky
thuat bét vit khéi bén C1 qua cung sau, khong can boc 16 qua nhiéu
tranh gay ton thuong ré C2, vit s& nam hoan toan trong cung sau va
khéi bén C2 khong gay kich thich ré.

% Tén thwong dam réi tinh mach CI - C2

Chung toi gap 1/66BN bi ton thuong dam rdi tinh mach C1 -
C2 chiém 1,51%. Qua truong hop nay ching t6i rit ra kinh nghiém:
tu thé bénh nhan khi phau thuat yéu cau dau hoi cui dé mo rong
khoang cach cung sau C1 va C2 nham boc 10 va xac dinh cac moc
giai phau dé dang. Khi c6 ton thuong dam réi tinh mach khong nén
st dung dao dién hodc Bipolar dé cAm mau vi ¢o nguy co ton
thuong thém, nén sir dung cac vat liéu cAm mau nhu Spongel.

% Gay cung sau C1

Trong nghién ctru cua chiung toi ¢6 1 bénh nhan gy cung sau
Cl. Tac gia Yeom cho rang cac vét nit, gdy cung sau Cl khong
phai 1a van dé dang lo ngai..

% Ton thwong tiiy séng

Chung t6i khong gip truong hop nao ton thuong than kinh
trong phéu thuat hay theo ddi sau md. Robert E. Elliott (2015) khi
tong két 631 vit kh01 bén CI qua cung sau ciing khong ghi nhén
trudng hop nao cé ton thuong than kinh trong va sau mo. Nhu vy,
day la phuong phap phau thuat an toan, it c6 nguy co tén thuong
thém than kinh trong va sau mo.

% Tén thwong dopng mach dot song

Tén thuong dong mach dét sdng trong qué trinh phau thuat 1a mot
tai bién nang gdy mat mau 16n, nguy co tir vong cao hay that bai cua



cudc ph5u thuat. Biéu hién trong md 1a méau do twoi phun véi ap luc cao
tir vi tri ton thuong, biéu hién muon thuong la ro dong tinh mach, huyét
khdi gay nén hoi chimg Wallenberg: ton thuwong tiéu ndo, cdu nio va
hanh néo.

~ Robert E. Elliott (2014) da tién hanh tong két 24 nghién ctru cho
két qua: ty 1¢ ton thuong dong mach dot song cua k¥ thuat vit qua khdp
1a 1,2%, cua k¥ thuat Harms 1a 0,2%.
4.3.3. Panh gia két qua diéu tri
4.3.3.1. Sw cdi thién cdc triéu chirng co nang

Cac triéu chimg co nang tai thoi diém kham lai c6 sy giam ro rét

50 vOi trude md va & thoi diém kham lai 3 thang.

4.3.3.2. Sw cdi thién réi logn cim gidc va co tron
Chi con 2 bénh nhan c6 1i loan cam giac nhe d6 1a t€ bi hai tay
s0 vi 18 bénh nhan rdi loan cam giac trude md.

i Tat ca cz}c be,:‘nh nhan ¢6 réi loan co tron trude md phai dat songle
ti€u (9/66) déu hoi phug hoan toan khi khém lai. Bénh nhan di tiéu
binh thuong khong c6 dau hiéu tieu kho hay tiéu nhiéu lan.
4.3.3.3. Sw phuc hoi theo thang diém ASIA

Chan thuong cot sdng ¢ cao tién luong hoi phuc thém kinh tét
néu nhu bénh nhan dugc phau thuat ¢ dinh viing chic, nin chinh vé
giai phau va 1am rong ong song.
4.3.3.6. So sanh chi s6 JOA va mirc dp héi phuc tiiy

Mirc do hdi phuc tuy tai thoi diém kham lai trong nghién ciru cua
chung t6i hau hét & murc rat tt chiém 92%, trong chén thuong cot
song ¢b cao cac trudng hop ton thuong tay c6 kha ning hdi phuc tiy
rat tot.

4.3.3.7. Pdanh gid mirc d¢ lién xwong
% Panh gia mirc df lién xwong vi tri ghép

Trong phau thuat cot séng ¢b cao 16i sau, muc dich chinh cua tét
ca cac phuong phap phau thudt do la dat dugc lién xwong 10i sau.
Trong nghién ctu cia chiing toi ty 1€ lién xuong vi tri ghép xuong dat
95,45% (63/66BN).

D6i v6i phau thuat vit qua khép C1 - C2 ctia Magerl ty 18 lién

xuong dao dong trong khoang 90% (78-98%). Tac gia Robert E.
Elliott (2015) da tién hanh tong két so sanh ty 1¢ lién xuong cua hai
phuong phap Harms cai tién va Harms c¢b dién nhan thiy: ty 1é lién
xuong cua phuong phap harms cai tién 13 96,65% trén 14 nghién ctru
voi n = 625, ty 1& lién xuong cua phwong phap Harms c6 dién 1a
96,68% trén 21 nghién ctru véi n= 587. Su khéc biét ty 1¢ lién xuong
cta hai phuong phap khong c¢6 y nghia thong ké

4.3.3.8. Danh gia mirc dj chinh xdc cuia vit
« Danh gia mirc d) chinh xac ciia vit C1

Chung t61 hai bénh nhan ghi nhan c6 vit C1 loai 3, trong 2 vit loai
3 dugc ghi nhan sau md khong co vit nao gy ton thuong dong mach
dng sdng, co 1 vit vao trong 6ng sdng tuy nhién trén 1am sang bénh
nhan khong c6 biéu hién t6n thuong than kinh, 1 vit chéch 1én trén vao
dién khop chdm doi bénh nhan c6 biéu hién dau cd chdm dir doi va
khong thé van dong c6 do dau. Ca hai bénh nhan nay dwoc chung toi
can thiép phiu thuat lai dé chinh lai vit C1, sau khi can thiép lan 2,
danh gié lai vit C1 déu 1a loai 1.

Panh gia mirc do chinh xdc cia vit qua cuong C2

Vit qua cudng C2 1y tuéng gap & 115/132 vit chiém 87,12%: bén
phai 89,39%, bén trai 84,85%. Vit qua cudng C2 chap nhan dugc gip
& 11/132 vit chiém 8,33%. C6 6 vit qua cudng C2 khong chap nhan
dugc chiém 4,55%, bén phai gap 2 vit va bén trai gip 4 vit.

4.3.3.9. Danh gia két qud chung sau mé

Ty 1¢ bénh nhan dat két qua rat tot va tot chiém 95,45%, 3 bénh
nhan dat két qua trung binh chiém 4,55%. Nhu vay, ky thuat vit khdi
bén Cl qua cung sau va vit qua cuong C2 la mot phuong phap hiéu
qua trong diéu tri chan thuong mét vimg Cl - C2. Ky thuét nay b
dinh vitng chéc cdu tric C1 - C2, dua vé giai phau binh thuong lam
rong dng ty va co ty 1& 1ién xuong cao.

KET LUAN

1. ,I'fng dung ky thuit Harms cai tién trong diéu tri chin thwong
mat virng C1 - C2



- K§ thuat Harms cai tién 1a mot k¥ thuat an toan phu hop véi cac
bénh nhan trong nghién ctru.

- Tét ca cic bénh nhan nghién ciru déu cd chiéu cao cung sau C1 16n
hon 4mm phu hgp véi k¥ thudt vit khoi bén C1 qua cung sau: 5,47
+ 0,95 mm.

- DPiém bﬂét vit khdi bén Cl qua cung sau: nam trén cung sau CI,
giao diém duong thang dimg doc va duong thang dung ngang di
qua diém gilra cung sau.

- Hudng vit khdi bén C1 qua cung sau: vudng goc véi cung sau C1
va chéch vao trong goc trung binh: 13,4 £ 2,98 d9.

- Chiéu dai vit kh6i bén C1 qua cung sau trung binh: 28 + 4,35 mm.

- Diém bit vit qua cgéng C2: giao diém duong thing dimg doc chia
d6i eo va duong thang diing ngang chia d6i cung sau.

- Pudng kinh cudng C2 cb 98,48% cac trudng hop 16n hon 4mm,
1,52% cac truong hop nho hon 4mm.

- Goc bt vit qua cuéng C2: chéch trong trung binh 25,61 + 5,12 d0,
chéch trén trung binh 33,68 + 5,01 d¢.

2. Két qué diéu tri chin thwong mit vimg C1 - C2 bang ky thuit
Harms cai tién

Thoi gian phau thuat trung binh 14 100,91 + 35,58 phut voi lugng
mau mét trung binh 1a 258,33 £ 113,17 ml, nén chinh trén khung Halo
céc t6n thuong trat ning cho két qua tot. P chinh xac cua vit C1 hai
bén dat 96,97%, d9 chinh xac ctia vit C2 bén phai dat 96,97% bén trai
dat 93,94%. Tai bién thuong gip trong va sau mo 1a ton thuong dam
r6i tinh mach C1 - C2, v& cung sau C1 do qua trinh bét vit, vit sai vi
tri.

Két qua sau md 3 thang chung toi nhan thay: tit ca cac bénh nhan
mé déu co sy cai thién tridu ching co nang ro rét, ty 1€ hoi phuc roi
loan co tron va cam gidc cao. Chi s6 VAS, NDL, JOA, ASIA déu co su
cai thién 13 rét so véi trudec md. Chirc ning tiy phuc hodi tot va rat tot
dat 84%

Két qua sau md tai thoi diém két thuc nghién ctru: ty 18 lién

xuong dat 95,45%, chirc ning tity phuc hoi tot va rat tot dat 96%. Két
qua chung cua nghién curu: rat tot dat 89,39%, tot dat 6,06%, trung
binh dat 4,55%.

KHUYEN NGHI

Qua thyc hién luan 4n nay chung toi dwa ra mot s6 khuyén nghi sau:

1. Khi tham kham 1am sang dbi voi cac truong hop co déu hi¢u
nghi ngd can phai chup XQ va CLVT dé danh gia thuong ton
Cl1 - C2: dau c0, tai nan giao thong, nga cao, bénh nhan chan
thuong so ndo, bénh nhan da chan thuong.

2. Tat ca cac bénh nhan truéc md phai chup CLVT dénh gia
chiéu cao cung sau C1, dudng kinh cudng C2 va danh gia cac
bat thuong ctia dong mach dét song. Sau md phai chup CLVT
dé danh gia do chinh x4c vit va cac ton thuong dong mach dét
séng néu c6.

3. Phéu thuét vit kh6i bén C1 qua cung sau, vit qua cuéng C2 1a
phau thuat chuyén sau, nén thuc hién & cic trung tdm phiu
thuat than kinh, chan thuong chinh hinh - cot séng c6 day du
cac trang thiét bi hién dai. Céc bac sy phau thuat, ngoai kién
thire vé ky thudt phiu thuat cn phai hiéu rit 6 vé giai phiu
g dung cia ciu trac C1 - C2
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BACKGROUND

Based on the anatomical features and functions, the cervical
spines are divided into two parts, in which the high cervical spines
include C1 (Atlas) and C2 (Axis). High cervical spines are very
flexible in terms of functionality, which are interconnected by a
system of ligaments and joints complex so the lesion morphology
is diverse and complex.

Worldwide, the proportion of broken C1 accounted for 1-2%
of spinal injuries in general and the proportion 15% of cervical
spine injury in particular. Fractured dens accounted for 10-15% of
cervical spine injury in general and 75% of cervical spine injury in
children. In Vietnam, according to Ha Kim Trung, high cervical
spine injury accounted for 10.95% cervical spine injury, in which
dens fracture is 46.15%.

There are many methods of application in surgical trauma for
instability C1 - C2, such as wiring the posterior arch Mixter and
Osgood, Gallie ... However the rate of bone unhealing is not very
high (about 80%). In 2000, Harms and Melcher had popularized
the C1 transverse process screw and C2 anterior arch screw,
methods are safe with high healing rate. The downside is the risk
of bleeding due to venous plexus injuries, chronic occipital region
pain. So by 2002, Resnick and improved method Benzel Harms:
screw C1 transverse process through posterior arch and screw
through C2 posterior arch.

In Spinal Surgery Department of Vietnam German Hospital,
we have conducted applied Harms improved technique with initial
results: less blood loss, more safety technique, high degree of
bone healing. However, there are many questions have raised:
Vietnamese body is smaller than Europeans and Americans, so the
size of the screws through the C1 anterior arch are safety for
Vietnam? Moreover, with a new approach, we are required a study
of anatomical morphology on CT scanner, which is the scientific
basis for the application on the people of Vietnam and also need to
have a research and application of this new approach to assess its
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effectiveness.So we conducted a study "Applied research of
Harmss improved techniques in the treatment of traumatic
instability C1 - C2" in the Department of Spine Surgery of
Vietnam Germany Hospital aiming:

1. Applied Harms improved technical in trauma instability
Cl-cC2

2.Evaluating the results of surgical treatment of Harms
improved technique in trauma instability C1 - C2.

Urgency of the topic

Currently, Vietnam we have economic growth accompanied
by high risks of traffic and occupational accidents. With the
development of the diagnostic imaging facilities, more patients
with traumatic instability C1 - C2 is diagnosed. There were many
surgical methods to fix C1 - C2 through posterior approach being
applied in Vietnam but each method has advantages and
disadvantages and indicated depending on the type lesions. C1
transverse process screw through lamina, C2 screw C2 the
posterior arch technique is a new technology with the advantages
and disadvantages have been mention in some authors in the
world however no studies have evaluated the feasibility in
Vietnam.

New contributions of the thesis

- Is the first study assessed morphological and anatomical
index vertebrae C1, C2 on CT scanner apply in surgery.

- Is the first work apply C1 transverse process screw
technical through posterior arch, C2 posterior arch screw.
Assess the safety and efficiency levels in the treatment of
traumatic instability C1 - C2.

The layout of the thesis:

The thesis consists of 150 pages, including parts: background
in 2 pages, overview 33 pages, objects and methods of study 27
pages, study results 36 pages, discussion 49 pages, conclusion in 2
pages, recommendations 1 page, 01 articles, 02 presentations were
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published related to the thesis and 120 references.
CHAPTER 1
OVERVIEW

1.1. Embryology of high cervical spine
Atlas - C1

Atlas develop from 3 ossification center appears in the 7th
week of pregnancy. In 3rd year the cartilage structures will
develop into bone to link with the transverse process, the linking
process will be completed when a child is 8 years old.

Axis - C2

Axis is formed from 6 ossification center and dens are
formed from 3 ossification centers: two central core of dens
appears around the 6th month of pregnancy. The 6th ossification
center is the apex of the tip of the dens, usually do not develop
until 10-12 years old.

1.2. Anatomy spine C1 - C2

Atlas (C1) structured annular rings, rough, uneven, two
transverse process wide, this is the spine only in the spine that the
vertebral body is not related to disc .

Axis (C2) shaped turtle, the dens merge from the front media
of the axis .

Dens: dens is shaped pillars, straight uphill, the average
height of the dens is 14,6mm, the average anteroposterior diameter
of the dens is 9,3mm. Dens do not cliffs but lie slightly behind to
make the plane lined with average turn angle of 13 degrees.

Body and lamina: lamina diameter 7,8mm C2 average,
average lamina length is 8mm, C2 lamina stands along with the
frontal plane an angle of 23.3 degrees.

Joints and ligaments system of C1 - C2

Includes joint between media and lateral atlantoaxial joint to
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ensure 50% of the rotation function of the cervical spine.
Movement of joints is rotated with the rotate movement per side is
23.3 degrees to 38.9 degrees.

e Media atlantoaxial joint

Is the joint between the dens with a circular formed by
posterior arch and axis transverse ligament (the horizontal strip of
created by cross ligament)

e Lateral atlantoaxial joint

Is a synovial joint presence on the inferior and superior
articular surface.

Nerve: Nerve structure in the cervical spine include: spinal cord
and nerve roots.

Vascular: Vertebral artery is the main artery that supplies blood
to the spine and neck cord. From the spinal cord, blood
returning through the venous system through 3 posterior
veins 3 arterior veins.

1.3. MECHANICAL STRUCTURAL BIOLOGY OF C1-C2
1.3.1. Biomechanical normal structure C1 - C2

Main motion of structure Cl1 - C2 is the rotation, 77%
rotation of the cervical spine due to the structure Cl1 - C2
performed, motion tilt to each side average is 11 degrees, bending
is average 6.8 degrees.

1.3.2. Biomechanics of structures C1 - C2 injury

Fractures often occur in anterior and posterior arch in
position adjacent to the transverse process. Atlas fracture due to
trauma usually occurs in three locations: the dens fracture,
fractured vertebral body and lamina. Transverse ligament injury
can occur separately or together with the atlas injury.

1.3.3. Compare biomechanical of surgery methods in fixed C1
-C2

Comparison between anterior and posterior fixed
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Most of the authors in the world supported the surgery goes
from the back compared to the front entrance of the instability C1
- C2 trauma.

Comparison between C1 - C2 posterior approach fixed

Posterior arch wiring, screw through the C1 - C2 joint, C1
transverse process screw and through C2 lamina (Harm's
technique). After posterior wiring, rotation will cause instability.
In screw through joint, 23% of cases have abnormal of spinal
artery, C2 lamina can not be applied via screw joints. Cl
transverse process screw and C2 lamina screw: bring strongest
capabilities in terms of biomechanics against the rotation
movement.

1.4. DIAGNOSIS OF INABILITY C1 - C2 INJURY.
1.4.1. Clinical of C1 - C2 injury

C1-C2 injury have poor clinical symptoms, patients
expressed primarily: occipital neck pain, limited motion in the
cervical spine, numbness in occipital region. Sequelae includes:
weak limbs, involuntary muscle disorders...

1.4.2. Imaging diagnosis of C1-C2 injury
1.4.2.1. Broken atlas - C1

Posture of mouth open in radiography to evaluation Spence
index. CT scanner have valuable definitive diagnosis and
classification of lesions rupture C1 follow Levin and Edwards.
When Spence index> 6.9, we diagnose transverse ligament
rupture, lesion is instability.

1.4.2.2. Dislocations CI - C2

Radiology evaluation of mass imbalance of C1 transverse
process incompare with dens, measuring ADI index. CT scanner
can definitive diagnosis and classification dislocation level C1 -
C2 according to Fielding.

1.4.2.3. Fractured dens

CT scanner can definitive diagnosis and classification the
lesions of fractured dens followed Anderson and D'Alonzo. Type
1 and 3 is stability fractured, type 2 fracture instability.

1.5. METHODS OF SURGICAL TREATMENT OF
SUSTAINABLE eye injury C1 - C2

1.5.1. History

Mixter and Osgood conducted wiring since 1910. 1964,
Judet and Leconte screw through C2 lamina. In 1979, Magerl and
Jeannerett screw through joint to treat trauma instability C1 - C2.
In 2000, Harms and Melcher had popularized technique of screw
C1 transverse process and C2 lamina screw. In 2002, Resnick and
Benzel improved method of Harms: Screw transverse process C1
through posterior arch and through C2 lamina.

1.5.2. The method of high cervical spine surgery through
posterior approach

- Method of wiring C1 - C2 arch

- Surgery screw Cl transverse process, screw through C2
lamina

- Screw through C1 - C2 joints through posterior approach
- Occipital neck brace

1.5.3. The method of high cervical spine surgery through
inferior approach

- Transoral surgery
- Screw direct to the dens
- Mc Afee surgery through anterior neckline

- Joints screw through anterior approach

CHAPTER 2
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SUBJECTS AND METHODS

2.1. RESEARCH SUBJECTS

The study included 66 patients diagnosed traumatic
instability C1 - C2 and treated by C1 transverse process screw
through anterior arch, screw through C2 lamina in the study period
(172014 - 1 / 2017) in the Department of spine surgery of
Vietnam-Germany Hospital.

2.2. METHODOLOGY
2.2.1. Study design, time and place of study

The study was designed by the method of prospective study,
described clinical intervention with no control group. Use whole
sampling methods, selecting all eligible patients in the study
period.

2.2.3.2. Research Contents

Step 1: Gather preoperative information

* General characteristics of patients: Age, Gender, Occupation,
Time of First aid

* The clinical features:

e C(linical assessment: pain, neck stiffness, limited neck
movement. Sensory disturbances, movement disorders,
voluntary muscle disorders.

e Evaluating nerve damage according ASIA scale, the
index decreased cervical spine function according to a
scale of NDI. Cord injury according to the JOA, the
level of cord recovery RR, level of pain on VAS scale

* Subclinical features
e Measure index Spence, ADI

® Measure the height and width of the C1 posterior
arch, survey ideal bolted angle and length screw
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secure transverse process C1 through the arch

e Evaluating C2 lamina diameter, length of C2 lamina,
evaluate the up and into angular of the screw through
C2 lamina, access the spinal artery.

e [Lesion assessment and classification of anatomic
lesion type of C1 - C2.

* Indications for surgery
- Rupture C1: type 2, index Spence> 6.9 mm
- Dens fracture: Type 2
- C1 - C2 dislocation: ADI> 3 mm (adults) or> 5 mm (kids)

Step 2: The operation process

- Straightening on the Halo - Vest brace in case indicated.

- Parameters collection: Duration, the degree of correction,
complications of the proceduce

Intra-operative parameters collected:
e surgical time.
e Blood loss during surgery.
e C1 and C2 screw length.
e Complications, surgical complications during the surgery

Surgical instruments requirements: Specialized operating
table, intraoperative C.arms, surgery microscope,
drill,specialized surgery kits

Conducting the operation

Step 3: Evaluation postoperative results

Assessing the accuracy of the screw, the possibility of
manipulation, spinal artery condition.

Step 4: Evaluate the results of surgical treatment




For Clinical

Evaluation of functional symptoms improvement, ASIA,
NDI, VAS, JOA, RR.

Subclinical

Evaluating screw status, correction capability, degree of
bone healing.

2.2.4. Data analysis
Data were entered and managed by software Epidata.
Using Stata 10 for analysis and processing of data.
2.2.5. Ethical research

The research protocol was approved by the council of Hanoi
Medical University by the Ministry of Education and Training
decision.

The information in this study is completely confidential and
used only for research.

CHAPTER 3
RESEARCH RESULTS

3.1. GENERAL CHARACTERISITICS

Mean age: 38.27 + 13.69 (18 - 72) 95%CI: 34.91- 41.64.
Male/female ratio: 7.25. Traffic accidents and falls from height
were the leading causes of unstable cervical (C1-C2) spine injuries
acounting for 86.36. 51.52% of the patients received first aid
before hospital admission and 48.48% of the patients did not.

3.2. CLINICAL MANIFESTATIONS AND IMAGING
STUDIES

3.2.1. Clinical manifestation
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All patients presented with neck pain (100%), 90.91% of
patients had limited mobility, and 24.24% of patients had neck
stiffness. 31.81% of patients presented with paresis, 27.27% of
patients had sensory impairment, and 13.64% of patients had
sphincter dysfunction.

Neurologic deficits ASIA E (68.18%) was the most common
clinical presentation. Preoperative mean NDI was 31.89 + 4.82,
mean VAS was 5.3 = 0.76, and mean JOA was 14.02 + 4.43.

3.2.2. Imaging studies
3.2.2.2. Imaging features of C1 fracture

All patients with C1 fractures were classified into type 2 and
mean Spence was 8 £2.18 mm.

3.2.2.3. Trauma characteristics of dens fractures alone

All patients with dens fractures were type 2— hyperextension
representing 77.78%. Mean displacement of dens was 2.66 + 1.57
mm,

3.2.2.4. Trauma characteristics of atlantoaxial (C1-C2)
dislocation

Atlantoaxial dislocation dens fracture and dens rotational
malunion accounted for 90.47%. Atlantoaxial dislocation type 3
made up 47.62%, type 1,2 represented 47.62%. Mean traumatic
time of patients with dens rotational malunion is 14,94 + 3,25
month

6 of patients with atlantoaxial dislocation type 3 were treated
preoperatively with traction, reduction by means of Halo vest.
After this process, 50% of patients do not had dislocation and 50%
of patients had type 1 dislocation.

The mean time of using a Halo-Vest brace was 13.17 + 8.04
days, pressure ulcers accounted for 83.33%, Pin site infection
made up 50%.
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3.2.2.5. Evaluate the anatomic index of C1 on CT scanner

Mean C1 transverse process diameter 13.16 £ 2.13 mm.
Anteroposterior diameter of C1 transverse process is 17.85 + 3.38
mm. Average expected screw length is 28 + 4.35 mm. Distance
from the midline to the C1 screw position is 20.95 £2,19mm. The
ideal bolted angle 13.4 + 2.98 degrees. Height of C1 posterior arch
is 547 = 0.95 mm, width of C1 posterior arch at the screw
position is 7.68 + 0.66 mm.

3.2.2.6. Evaluation of the anatomic index of C2 on CT scanner

Average diameter C2 lamina is 5.4 + 0.55 mm. Ascending
screw angle is 33.68 = 5.01 degrees. Penetrated screw angle in C2
lamina is 25.61 £ 5.12 degrees.

3.3. RESULTS OF SURGICAL TREATMENT

3.3.1. General characteristics of surgical treatment in the
group of patients studied

Table 2. General results of surgery

Characteristics X +SD
Operative time (min) 100.91 + 35.58
Blood loss (ml) 258.33+113.17
Length of hospital stay (days) 833534+

Incidence of complications: 1/66 patients had venous plexus
lesions (1.52% following C1 posterior arch fractures, 3.03%
(2/66) screws into the spinal canal. All patients in the study group
were perform trans posterior arch bone graft, bone graft material is
autologous bone.

Assessing the accuracy of screw
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Transverse process screw C1 through posterior arch with
reasonable idea (type 1) accounted for 69.7% right and 63.64%
left. Screw acceptable (type 2) accounted for 27.27% right and
33.33% left. Screw unacceptable (type 3) at both sides met 3.03%.

The rate of screw through C2 lamina ideal (type 1) and
acceptable (type 2 and type 3) right is 96.97%, left is 93.94%. The
rate C2 lamina screw unacceptable (Category 4 and Category 5)
on the right is 3.03% and 6.06% on the left.

3.3 .2. Assessment surgical results
3.3.2.1. The improvement in functional symptoms
100
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Chart 3:10. Compare the recovery of functional symptoms

3.3.2.2. Assess the recovery degree of sensory disturbances
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Chart 3:11. The recovery level of sensory disturbances

3.3.2.3. Assess the degree of recovery circular muscle disorder



120 ‘

100 - 100

80 } %636 2097

60 ‘ X
40 - —4— Khong
20 “ - 13,64 ——C6
o .\._3&. 0. ‘

trwdc méd Sauméd 3 Kham lai
thang

Chart 3:12. Degree circular muscle disorder recovery

3.3.2.4. Assess the degree of recovery with ASIA scale at the re-

examination
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Chart 3:13. The level of recovery in the ASIA scale at re-
examination

3.3.2.5. Assess the level of the cervical spine dysfunction before
surgery and the re-examination
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Chart 3:15. Level of cervical spine dysfunction at re-
examination

3.3.2.6. The rating preoperative VAS and at the closest re-

examination

VAS

6
l 53
4
2 53 —VAS
1.33

Trudemd  Saumdé 3 thang Kham lai

Chart 3:16. Compare VAS index

3.3.2.7. Assess the degree of recovery of medulla (RR) at time
examined

All patients with neck cord injury with JOA index <17 were
recovered at the time of re-examination. Very good level of
recovery seen in 23 / 25 pt., 92%. Degree of good recovery
occurs in 1 /25 pt., account for 4%, the average level of recovery
seen in 1/25 pt., account for 4%

3.3.2.8. Assess the level of bone healing
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Table 3.54. Access bone graft healing

Level Frequency (n) | Percentage (%)
Completely bone healing 63 95.45
Uncompletely bone healing 3 4.55

Total 66 100

3.3.2.9. Assess overall results of surgical treatment

Table 3:57. The final result of the surgery

Criterion Excellent Good Average Bad
ASIA E D C A,B
Level of entirely 1by Grade 2 3.4 The

correction

Bone healing

Absolutely | Completely | Not heal not heal

VAS <3 points | 3-4 points | 4-6 points | >6 points
RR >75 50 <RR <75 | 25<RR<50 <25
NDI <30% 30<NDI 50-70% >70
<50%
Total 59 4 3 0

(89.39%) (6.06%) (4.55%)

CHAPTER 4
DISCUSSION

4.1. GENERAL CHARACTERISTICS
4.1.1. Age

In our study the age group affected mainly concentrated in
the age of 34-41 years old. This is the prime working group in
society with a high labor intensity, high risk of major injury due to
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occupational accidents, traffic accidents.
4.1.2. Sex

In our study the proportion of men higher than women of
7.25/1. Results of our study similar to some authors in the country
and worldwide. Research by the Hoang Gia Du male/ female rate
is 3/1. Nguyen Trong Hieu (ratio of male/ female is 7.56/1, Phan
Minh Duc male vs. female ratio is 7/1.

4.1.3. Causes of injury

Traffic accidents and high fall accident cause the main cause
instability injury C1 - C2. In Hongwei Wang research, traffic
accidents accounted for 37.6%, high fall accounting for 29.6%.
Nizare et al, traffic accidents and falls are a major cause.

4.1.4. First aid

There was 48.48% undiagnosed and do not receive any first
aid from the injury until the hospital. Thus, the initial diagnosis of
high cervical spine injury is a difficult problem with initial
medical facilities and doctors who are not specialists.

4.2. SYMPTOMS AND IMAGES DIAGNOSIS
4.2.1. Clinical
4.2.1.1. Symptoms

Pain in cervical spine are the most common symptoms of
high cervical spine injury, according to Vo Van Thanh, Ha Kim
Trung, the rate of cervical spine pain occurs in over 90% of
patients with spinal cord injuries. Hadida said that we need to use
the means of subclinical evaluation of the spine high neck in the

following cases: patients with symptoms of stiff neck or neck
pain, brain injury, multiple injuries.

4.2.1.2. Assess neurological damage with ASIA

In our study, ASIA - E encounter at 45/ 66 cases accounted
for 68.18%, ASIA - D found in 8/66 cases, accounting 12.12%,
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ASIA - C encounter in 18 / 66 cases accounted for 18.18%, only 1
ASIA B patients (1.52%), no cases has completely paralyzed
ASIA - A.

Our study similar results in several other authors in our
country such as: Hoang Gia Du, ASIA - E - accounted for 78.9%,
Phan Minh Duc ASIA - E 63.3% occupancy rate. Nizare with 79%
of patients with ASIA - E. overall, rate nerve damage in patients
with high cervical spine injury in the world and in Vietnam in the
range of 20-30%.

4.2.1.3. Index cervical spine dysfunction(NDI)

In our study average level of cervical spine dysfunction is
mainly with 78.79% occupied. In instability C1 - C2 injury,
mostly patients have level of the cervical spine dysfunction mild
and average.

4.2.1.4. Assess the level of pain (VAS)

In high cervical spine injury, often the patient's pain level is
not too intense. Severe pain can not stand usually appear in
patients with dislocated C1 - C2 with cord compression.

4.2.2. Diagnostic Imaging
4.2.2.1. C1 fracture characteristics in the study

In our study there are 9 patients with C1 fracture instability,
all patients are type 2 C1 fracture classified by Levin and
Edwards. Spence's average index in patients with instability C1
fracture is 8 £ 2.18 mm, the lowest is 7mm the highest 11,7mm.
Results of our study completely fit for surgery indication in
instability C1 fracture when Spence> 6,9mm.

4.2.2.2. Dens fractures features in the study

In our study fractured dens type 2 alone accounts for 54.55%.
Average displacement level is 2.66 + 1.57mm. Fractured dens
type 1 and type 3 are conservative treatment will be selected first:
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stiff Collar, fixed Halo frame ... For broken dens type 2: In
Traynelis and Julien research,the rate of unheal bone in
conservative treatment is 57%. In Polin’s, bone healing rate only
53%. In 1973, Schiff and Park described the anatomy of blood
supply the dens: the dens craton has very little blood supply leads
to difficulty for bone healing. According to Hadley, there will be
no bone healing if the broken dens displacement> 6mm. In
Apuzzo's, unheal rate is 64% of patients fracture on 4mm dens
displaced. Lennarson's, in patients over age 50, the unheal risk is
21 times higher than younger patients.

4.2.2.3. Dislocated C1 - C2 features in study

For C1 - C2 dislocation categories 2,3,4 with transverse
ligament lesions, all authors agreed that surgery was the best
option. With Cl - C2 dislocation type 1 in children treated
conservatively by stretching until dislocated is heal and wear stiff
neck brace. C1 - C2 dislocation in adults have multiple research in
conservative treatments, however there are high failure rate and
more serious complications.

4.2.2.4. Using Halo frames for anatomic correction

When conducting Halo frame stretching, we are conducting
increased height frame slowly, taking lateral X-ray to assessment
the capabilities correction after each increase the height of the
frame, and evaluation clinical symptoms and tolerance of the
patient. In Ha Kim Chung, Hoang Gia Du study, the results are
good. Li Peng, average stretching time of 20.8 days, the
possibility of correction reaches 85-95%. Yin's, correction
capability is more than 90%

4.2.2.5. Features of the anatomic indexs of C1 on CT scanner
C1 transverse process

Average maximum length from the screw to the end Cl1
transverse process is 28 = 4.35 mm, so during surgery if we
choose screws greater than 28mm in length will lead to the risk of
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hypoglossal nerve damage. Our study similar results Gebauer
author (average 28mm with male and 28,9mm with female).
Average distance from the midline to the screw position is 20.95 +
2,19mm. Based on the results of our research and other authors in
the world we believe should only revealed from the midline
laterally average only of 22mm.

C1 posterior arch in screw position

In C1 transverse process screw technical through the
posterior arch the height of C1 posterior arch at the position screw
is very important. The authors in the world agree that if only
anteroposterior diameters> 4mm, we could screw Cl1 through
posterior arch. Where C1 posterior arch is too thin with
anteroposterior diameter <4mm, if we screw will cause fracture
risk of posterior arch following with spinal artery damage.

4.2.2.6. Features of the anatomic indexs of C2 on CT scanner

C2 diameter depends on race, age. The authors agree that
with a lamina diameter smaller Smm, if we put the screw 3.5mm
diameter the risk of transverse foramen is 10% ....

There are differences in angle C2 screw placement because
the screw position of authors are not the same.

4.3. RESULTS OF SURGICAL TREATMENT

4.3.1. General characteristics of surgical treatment on patients
study group

4.3.1.1. Operative time

The average duration of surgery in our study was 100.91 +
35.58 minutes, our average surgical time is the same with authors
as Huang, Yan. According to Yan, operative time of patients use
Harm's improved technique is shorter.

4.3.1.2. The amount of blood lost during surgery

In C1 transverse process screw technical through posterior
arch surgeon will not have to reveal the C1 transverse process to
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find screw position. This reduces the risk of injury venous plexus
C1 - C2 avoid blood loss.

4.3.1.3. Complications during surgery
Injury C2 root

Classic Harms technique requires the surgeon to clearly
revealed the C1 transverse process to determine the screw position
leads the risk of damage roots C2 due to dissection: breaking the
roots completely or partially, electrical burns... In addition, the C1
transverse process direct screw will expose a portion of C1 screws
to C2 root causes C2 root irritation to then also causes prolonged
occipital region pain. This is also the technical advantages of the
C1 transverse process screw through the posterior arch, without
revealing too much to avoid damaging the roots C2, screw will lie
entirely in the posterior arch and C2 transverse process does not
irritate the roots.

C1 - C2 venous plexus lesions

We meet 1/66 case has C1 - C2 venous plexus damage
accounted for 1.51%. Through this case we draw experience:
patients surgery posture requires head slightly bowed to expand
the posterior arch gap between C1 and C2 in order to reveal and
identify anatomic landmarks easily. When venous plexus injuries,
we should not use electrocautery or Bipolar to stop bleeding due
to risk further injury, so use these materials as Spongel
hemostasis.

Broken C1 posterior arch

In our study 1 patient have C1 posterior arch fracture. Author
Yeom said cracks, broken bow after C1 is not worrisome problem

Injury Spinal

We did not meet any cases of nerve damage during surgery
or post-operative monitoring. Robert E. Elliott (2015) when
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summarizing the 631 CI1 transverse process screw through the
posterior arch was not recorded any case have nerve damage
during and after surgery. Thus, this is a safe surgical methods, less
risk of neurological damage during and after surgery.

Vertebral artery damage

Vertebral artery injury during surgery is a serious disaster
caused major blood loss, risk of death or failure of surgery.
Expression in surgery is red blood with high pressure spray from
damaged positions, usually manifested later arteriovenous fistula
thrombosis caused Wallenberg syndrome: lesions cerebellum,
pons and medulla. Robert E. Elliott (2014) conducted a study
summarizing 24 results: rate of vertebral artery damage the screw
technique is 1.2%, of the technique Harms is 0.2%.

4.3.3. Evaluate the results of treatment
4.3.3.1. The improvement of the functional symptoms

Functional symptoms at the time of re-examination: we have
a significant improvement at the time of the 3-month examination
compared to before surgery.

4.3.3.2. The improved sensory disturbances and smooth muscle
disorder

Only 2 patients had mild sensory disturbances that numbness
hands compared with 18 patients with sensory disturbances before
surgery.

All patients had preoperative circular muscle disorders must
place urine sonde (9/66) recover completely at the re-examination.
Patients have normal urination with no signs dysuria or urinary
frequency.

4.3.3.3. The recovery under ASIA scale

In high cervical spine injury, recover neurological prognosis
is good if the patient is firmly fixed surgical, anatomical
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correction and enlarge the spinal canal.
4.3.3.6. Compare JOA and the level of spinal cord recovery

The extent of cord recovery at the time of re-examination in
the study of our most at a very good level, accounting for 92%. In
spinal cord injury injury capable of cord recover is very well.

4.3.3.7. Assess the level of bone healing
Assess the level of bone graft healing

In spine neck surgery with posterior approach, the main
purpose of all the surgical methods that achieve bone healing. In
our study the rate of bone healing at graft position is 95.45% (63 /
66 cases).

For surgical screws through C1 - C2 joints of Magerl, rate of
bone healing is 90% in the range (78-98%). Author Robert E.
Elliott (2015) was conducted to compare the proportion of total
bone healing of two methods improved Harms and Harms
classical noticed: the rate of bone healing was 96.65% Harms
improved on 14 studies with n = 625, the rate of bone healing of
Harms classic was 96.68% on 21 studies with n = 587. The
difference ratio of the two methods about bone healing is not
statistically significant

4.3.3.8. Assessing the accuracy of screw
Assess the accuracy of the C1 screw

We have two patients recorded screws CI1 category 3, in 2
screw type 3 was noted after surgery no screws that cause spinal
artery damage, one screw into the spinal canal but clinically
patients have no symptoms of nerve damage, one screw turn uphill
to the cervical occipital joints and patients manifest with intense
occipital pain and can not exercise neck due to pain. Both our
patients is surgical intervention to correct the screw C1, after 2nd
intervention and revaluation screw C1 are type 1.
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¢+ Assess the accuracy of the screw through C2 lamina

Ideal screw through the C2 lamina met in 115/132 cases
occupied 87.12%: 89.39% right, 84.85% left. C2 screw through
lamina acceptable found in 11/132 cases accounting 8.33%. 6
screws through the C2 lamina are unacceptable accounting for
4.55%, right met two screws and left having 4 screws.

4.3.3.9. Assess overall results after surgery

The proportion of patients achieved very good and good
results accounts for 95.45%, 3 patients achieved average results
accounts for 4.55%. Thus, the technical C1 transverse process
screw through posterior arch screw and C2 lamina screw is an
effective method in the treatment of C1 - C2 traumatic instability.
This technique firmly fixes structure C1 - C2, returns normal
anatomy, widen the canal and has high bone healing rates.

CONCLUSIONS

1. Apply improved Harms technical in treatment of C1 - C2
trauma instability

- Harms improved technique is a safety technique suitable for
the patients in the study.

- All study patients have C1 posterior height greater than 4mm,
matching with C1 transverse screw technical through the
posterior arch: 5.47 + 0.95 mm.

- Cl1 transverse process screw through posterior arch position:
located on the C1 posterior arch, intersection of vertical lines
and horizontal lines passing through the middle point of
posterior arch.

- Cl1 transverse process screw through posterior arch direct:
perpendicular to C1 posterior arch and average medially
angular: 13.4 + 2.98 degrees.
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- Average ClI transverse process screw length through posterior
arch: 28 £4.35 mm.

- C2 lamina screw position: Intersection along the vertical line
dividing lamina horizontal and vertical lines dividing the
posterior arch.

- C2 lamina diameter: 98.48% larger than 4mm, 1.52% of the
cases less than 4mm.

- C2 lamina screw angle: Average medially angular 25.61 +
5.12 degrees average, average ascendingly angular 33.68 +
5.01 degrees.

2. Results trauma instability C1 - C2 treated by Harms
improved technical

Average surgical time was 100.91 + 35.58 minutes with
average blood loss was 258.33 = 113.17ml, correction on Halo
frame for severe dislocation get the good results. C1 screw
accuracy of the two sides reached 96.97%, the accuracy of the C2
screw reaches 96.97% in the right and 93.94% in the left.
Common complications during and after surgery is Cl1 - C2
venous plexus lesions, C1 posterior arch fracture due to screw
process, screw the wrong location.

Results 3 months postoperative, we noticed: all surgery
patients have improved markedly functional symptoms, the rate of
recovery circular muscle disorders and sensory is high. VAS,
NDI, JOA, ASIA index has improved markedly compared with
before surgery. Cord function recovered well and very good at
84%

Post operative result at the end of the study: rate of bone
healing reached 95.45%, cord function recovered well and very
well reached 96%. The final result of the study: very good is
89.39%, good is 6.06%, and 4.55% average gain.
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RECOMMENDATIONS
Through the implementation of this thesis we give some
recommendations:
1. When perform the clinical examination, in cases of

suspected signs we must take X-ray and CT scanner to
assess lesions of C1 - C2: neck pain, traffic accidents, high
falls, patients with traumatic brain injury, multiple trauma
patients.

All patients before need to take pre operative CT scanner
to assess height C1 posterior arch, C2 lamina diameter and
evaluate abnormalities of vertebral artery. Postoperative
CT scanner must be taken to evaluate precision screws and
vertebral artery damage if possible.

C1 transverse process screw through posterior arch, screw
through C2 lamina surgical is an intensive surgery, should
be done in centers of neurosurgery, orthopedic - spinal
surgery with full of modern equipment. The surgeon, in
addition to knowledge of surgical techniques have to know
very clear about anatomical structures application of C1 -
C2.



