TAP CHi NGHIEN CU’U Y HOC

PHAU THUAT CO DPINH COT SONG iT XAM LAN VA GIAI EP
GIAN TIEP TRONG CHAN THUONG MAT VI’NG COT SONG
VUNG NGUC - THAT LUNG

Tran Trung Kién, Kiéu Dinh Hung, Bui Van Son
Khoa ngoai than kinh cét séng, Bénh vién Pai hoc Y Ha Noi

Phéu thuat cb dinh nep vit qua da, didc biét kém nén chinh gian tiép dang dwoc mé réng chi dinh.
Ngoai wu diém cida phdu thuat it xam Ian thi van c6 thé dat duoc mirc ndn chinh géc gu, tai cau tric éng
séng gidi phéng chén ép than kinh va duy tri chiéu cao than dét séng. Tai khoa Ngoai Thén kinh cét séng,
Bénh vién Pai hoc Y Ha Noéi, chung toi trién khai ky thuét bét vit qua da kém nén chinh gién tiép ttr thang
1/2021 nhdm danh gia hiéu qué va dé an toan cua phwong phép nay. Nghién ctru can thiép Iam sang trén
20 bénh nhén duoc phdu thuat cé dinh cét séng vit qua da, trong dé 10 bénh nhan st dung nén chinh gian
tiép. Bénh nhan gay mé toan than, dat & tw thé uén nén chinh tbi da, trong mé sir dung ky thuét gian day
chdng doc va gian dét séng v& qua da. Dénh gia vé Iam sang, bao gém céc chi sb vé géc gu cét song,
mirc do tai céu truc éng sbéng, mirc gidm chiéu cao than dét va do an toan cua phau thuat. Két qué cho
thdy doé tudi trung binh: 54,5 + 8,2 tudi, thoi gian di lai trung binh 2,9 ngay, mirc do hdi phuc Iam sang
100%. Géc gu sau mé, murc téi cau tric éng séng, murc lun than dét 1&n lwot duoc céi thién 10,70, 11,5 %
va 18,8%, & ky thuét nan chinh gién tiép céc chi sé trén cai thién khéc biét (p < 0,05). P6 chinh xéc cla
vit dat 95,7%. Thoi gian phéu thuét trung binh 46 phut. Luwong mau mét trung binh 20ml. Khéng ghi nhén
bién chirng vé than kinh. Phdu thuat cé dinh cét séng it xam Ian va gidi ép gian tiép coé hiéu qué cao va an

toan, dac biét trong céc trurong hop chan thuong mat viing cot séng ving ban 1é cot séng nguc - that lung.
T khéa: Mat virng cét séng, vit qua cudng qua da, tai cau tric 6ng séng.

l. DAT VAN DE

Chan thwong méat vitng cot sbng ving
nguc - that lwng can dwoc phau thuat cd dinh
cot sbéng giai ép dé bénh nhan van déng sém,
tranh cac bién chirng do bat dong lau. Song
song v&i phau thuat mé kinh dién, phau thuat
it xam lan s dung vit qua da ciing dang duoc
m& réng chi dinh v&i cac tiéu chi: lam virng, tai
tao va duy tri truc sinh ly cét sdng, giai phéng
chén ép than kinh; wu viét hon niva 1a gidm
thidu cac tén thwong va bién chirng khi md
mé&. Bén canh nhirng nghién ctru ghi nhan sw

Téc gid lién hé: Tran Trung Kién
Bénh vién DPai hoc Y Ha No6i

Email: Dr.trantrungkien@gmail.com
Ngay nhan: 14/09/2021

Ngay duoc chép nhan: 13/10/2021

thanh cdng cla hai phwong phap phau thuat,
12 ga cé sb6 lwong nghién ciru nhat dinh vé
phau thuat it xam 14n kém giai ép gian tiép qua
da trong nhitng trwéng hop chan thuwong cot
sbng méat virng co6 chén ép tay. 34

T nhirng nam 2000, hé thdng vit cot séng
qua da da duwgc FDA cong nhan va cang ngay
cang duoc phat trién. O’ Viét Nam ciing da cé
rat nhiéu cong trinh nghién ciru vé phau thuat
trong chan thwong cot séng, 56 tuy nhién chwa
c6 coéng bd ndo vé viéc ng dung hé théng
vit qua da trong nan chinh, d&c biét trong cac
trwdng hop cé mat viing kém chén ép tay. O
khoa Ngoai Than kinh cot séng,Bénh vién Dai
hoc Y Ha Noéi da rat som trién khai kj thuat
trén va ng dung rong rai véi két qua phau
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thuat tét. Vi vay chang t6i tién hanh nghién (iii) c6 tdn thwong tly khéng hoan toan hoéc
clru dé tai nay véi hai muc tiéu: khong triéu chirng theo Thang diém thwong ton
1. Danh gia két qua phiu thuat it xam I4n  cla Hoi chan thuong cot sdng Hoa Ky (AIS -
trong chan thwong mét viing cot séng viing American Spinal Injury Association Impairment
nguc - that lung. Scale)’ va (iv) dong y tham gia nghién ctru.
2. Danh gia sw an toan trong ky thuat bt vit Tiéu chuén loai trir
qua da va giai ép gian tiép. (i) bénh nhan trong tinh trang nguy kich hoac

L. DOI TU’Q’NG VA PHUONG PHAP kém theo bénh hé thong hoac ung thw;

1. Déi twong

(i) b&énh nhan tén thwong tdy hoan toan; va
) (iii) bénh nhan c6 tinh trang lodng xwong nang.

Nghién ctru tién ctru trén 20 bénh nhan tw
1/2021 dén 7/2021. Trong d6 ¢4 10 bénh nhan
st dung k¥ thuat giai ép gian tiép.

2. Phwong phap
Thiét ké nghién ctru
Tiéu chuén lra chon Can thiép Iam sang khong dbi chirng.
(i) cac bénh nhan t& 18 - 80 tudi;
(i) dwoc chan doan chan thwong mét virng
vung cot sdng nguc - that lwng theo phan loai
Denis; va

Cadc tiéu chi danh gia trén nguwoi bénh
Tudi, gidi, thdi gian dirng day di lai, thoi gian
nam vién, vi tri dét tén thwong, sb lwong vit.

Bang 1. Thang diém thwong ton cta Hoi chan thwong cot séng Hoa Ky
(American Spinal Injury Association Impairment Scale)

Loai Mo ta

A Hoan toan: méat hoan toan cam giac hay van déng & doan S4-S5

B Khoéng hoan toan: con cdm giac, khéng con van dong dudi tén thuwong
(bao gdm doan S4 - S5)

c Khéng hoan toan: con van déng dwdi tén thwong
(trén 50% cac co chinh strc co < 3)

D Khéng hoan toan: con van déng dwdi tén thwong
(trén 50% cac co chinh strc co >= 3)

E Binh thwong: cdm giac va van dong binh thudng.

Cac tiéu chi danh gia trwéc va sau mé
Lam sang; xquang: goc gu cot séng, chiéu hep 6ng sdng, dd chinh xac cua vit; thoi gian
cao than dét tén thwong; CT scanner: méc d6 phau thuat, cac bién chirng.
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Hinh 1. Tac gia b6 sung tén hinh
I: Xquang: Danh gia géc gu (dd) va mirc dd lan than dbt sdng (%) trwédc va sau mé. |l va lll: CT
scanner: Danh gia do chinh xac cla vit qua da sau md (mm). Sy cai thién tinh trang hep 6ng séng
(%) trwdc va sau mo

- Géc gu cot séng: goc tao béi ber trén than
dét trén va bd dwdi than dbt dwdi cia dbét ton
thwong.

- Mirc d6 lun than dét sbng dwoc tinh theo
cbng thire:

(H1 + H2) - 2 * HO

A (%)= (H1 + H2)

*100%

Trong do:

H1, HO, H2: chiéu cao dbt trén, dbt v& va
dét dwai.

- D6 chinh xac cua vit: vij tri twong quan cla
vit v&i 2 thanh cta cubng theo phan loai cla
Gertzbein - Robbins.?

- Mtrc d6 hep éng sbng dworc tinh theo cong
thire:

(S1+S2)-2 « SO
(S1+S2)

S (%) = *100%

S1, SO, S2: dwong kinh trwéc sau cha dét
trén, dbt vé va dét duwdi (do & doan ngang cudng)

Ph&u thuat

- Pat tw thé: Bénh nhan duoc gay mé ndi khi
quan, dat tw thé nam sép trén bd gia d& tuong
trng & hai bén ngwc va hai bén khung chau

(khdng chén ép 6 bung). Nan chinh gian tiép budc
1: Diéu chinh ban cho bénh nhan & tw thé wén va
dudi hang tdi da. Tién hanh nan ngoai da & ngang
murc t6n thwong va kiém tra dwéi man téng sang
dé danh gia mrc dd nan chinh. Danh rira tuyét
dbi vét mé va sat khuén trwéc béng povidine.

- D&t kim va K-wire qua cubng: xac dinh trén
man tang sang & hai binh dién. Lwu y: kim di
dén b trong cubng trén phim thang sé twong
&ng dén bo sau cubéng & phim nghiéng. Cé thé
taro dé lam réng dwdng vao trwdc khi dat vit.
bat vit qua da: tién hanh dat trwdc & dot trén va
dét dwoi dbt vé.

- Nan chinh gian tiép bwéc 2: stv dung hé
thdng gian nep gitva 2 vit va dat trudc 6c khoda
trong mot bén. D&t vit qua da tai dét vé bén
ddi dién, 1an lwot dat, gian nep va dat éc khéa.
Thao bd ¢ khda trong va nep ban dau, lan lwot
dat vit tai dét v& & bén con lai va lam cac buéc
twong tw bén déi dién. Siét 6¢ hai bén. Chup
kiém tra hai binh dién, bom rira va khau phuc
hdi gidi phau. Bénh nhan dwoc huéng dan xoay
tré va tap tai giwdng ngay sau khi tinh. Tuy mdc
do dau, bénh nhan dirng day tap di vao ngay
thtr 2 hodc 3 sau mé.
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3. Xtr ly sé liéu

Dwa trén phan mém théng ké SPSS 23.0. trinh, quy tdc phong xét nghiém. Nghién ctu
4. Pao dirc nghién ctru cling da duoc théng qua Hoi dong Pao dire
trong nghién ctru Y sinh hoc trwong Dai hoc Y
Ha Noi s6: 66/GCN - HDDPDNCYSH DHYHN
ngay 16 thang 03 nam 2020.

Nghién clru tuan tha cac quy dinh vé dao
dire trong nghién cu y sinh. Cac xét nghiém
trong nghién ctru tuan thu theo ddng cac quy

Hinh 2. Tac gia b6 sung tén hinh anh
I: Xquang trwéc va sau khi dat tw thé. Il: Tw thé wén t6i da. lll: Gian day chang va nep trén
va dwéi dot vo.

ll. KET QUA
1. Dac diém nhém nghién ciru

Bang 2. Phan bé dic diém chung cda bénh nhan

DPic diém chung Gia tri
Tubi (nam) 54,5+ 8,2
Gid¢i (Nam/ni¥) 9/11
Thoi gian ndm vién (ngay) 7,4 [3 - 36]
Thoi gian dirng day di lai (ngay) 29+1
Dbt ton thwong hay gap L1 (50%)

D6 tudi trung binh 1a 54,5 tudi. Thoi gian nam vién trung binh 7,4 ngay, ra vién sém nhét
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sau 3 ngay, c6 1 trudng hop nam 36 ngay do
diéu tri nhiém trung ngoai da sau mé. Trung
binh ngay thr 3 bénh nhan dwoc hwdng dan

2. Mirc do cai thién triéu chibng sau mé

dirng day va tap di. Vi tri tdn thwong hay gap
& dbt L1 (50%). Téng sb lwong vit st dung la
117 vit.

Bang 3. Mirc cai thién trén lam sang va can lam sang

sl . Khac biét
Gia tri trung binh o] .
trung binh
Trwéc md Sau mé
Lam sang (tén thwong tay) 5/20 0/20

Goc gu cot sbng (d6) 17,1 (0 - 30,6) 6,4 (0-20,1) <0,05 10,7 (7,3 - 14,1)
Mirc do hep 6ng séng (%) 18,5 (0 - 46,6) 7,0 (0-23) <0,05 11,5 (5,9-17,1)
Mcrc IGn than dét sdng (%) 30,5 (0 -51) 11,7 (0 - 32) <0,05 18,8 (12,7 - 25)

Triéu chirng lam sang truéc méd cé 5 trwdng
hop tén thwong tly khéng hoan toan (AIS D),
sau md déu hdi phuc hoan toan. Mirc dod cai
thién trén XQ sau md vé murc IUn va goc gu dbt
sbng cé khac biét (p < 0,05). Mirc d6 cai thién
trén CT sau mé vé dd hep éng sbng cé khac
biét (p < 0,05)

3. D6 chinh xac cua ky thuat

Téng sb lwong vit qua cubng st dung 1a 117
vit. D6 chinh xac tuyét d6i nhom A dat 89,7%,
nhom B (di 1éch < 2mm) 6%, nhém C (di Iéch
2 -4mm) 4,3%. M&c d6 di 1éch trén khong gay
bién chirng vé than kinh sau mé.

Bang 4. So sanh giira ky thuat c6 dinh nan chinh giai ép gian tiép qua da
va ky thuat cé dinh qua da don thuan

Goéc gu Mtrc hep 6ng séng Chiéu cao than dét
(do) (%) (%)
Gian tiép 14,3+5,6 18,5+ 10,3 26,1+11,8
Pon thuan 6,7+6,5 2,7+35 11,6 £ 10,3
p<0,05 p < 0,05 p = 0,05

Co sy khac biét vé mirc do cai thién hinh
anh gitra 2 phuwong phéap (p < 0,05). Twong
duwong gitra hai phwong an, giai ép gian tiép
va don thuan, gia tri ndn chinh nhiéu nhat lan
lwot 1a: 14,4° va 4° dbi véi géc gu; 16,7% va
1% dbi v&i mirc do cai thién hep éng sbng;
26% va 8,5% ddi v&i mirc cai thién chiéu cao
than dét séng.

Thoi gian trung binh phau thuat: 46 (phut).
Lwong mau mét trung binh 20ml. Khéng co6
bién ching lién quan than kinh, ghi nhan 01
trwdng hop cham lién vét md va 01 trudng hop
bi nhiém tring vét mé.

IV. BAN LUAN

Chén thuwong cot sbng vung nguc that lung
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thwdng ton thwong tlr 2 cot tru tré 1én, da sbé 1a
céac tén thwong mat vivng va can cb dinh sém.
Pé phau thuat dat dwoc hiéu qua cao nhét,
chung ta can phai danh gia that tét cac tiéu
chi vé: mirc d6 hep d6ng sbng do manh xuwong
chén ép, goc gu sau chan thwong va mirc do
xep twong trudc than dét sdng. Goc gu cot
sbng trung binh co6t sdng ngwc that lwng giao
dong tir 0 - 10° dac biét vang ban 1& 12 0° va c6
xu thé hoi wén. Cac nghién clru da chira rang,
néu trén phim xquang nghiéng, c6 xep trén
50% chiéu cao dbt séng, khoang lién gai rong
va co gu cot sdng tr 30 - 35° thi thwdng kém
theo drt toan bd phirc hop day chang phia sau
va cd nguy co chén ép éng sbéng.®"° Muc dich
chinh cta phau thuat 1a giai phdng chén ép tay
sbng, than kinh, nan chinh lai cét sdng, phong
nglra gu cot sdng sau chan thwong va lam duy
tri d6 virng cot sdng." Mot sb ky thuat co ban
nhu: cb dinh giai ép 16i sau, cb dinh cot séng
16i trwde, hodc két hop ca hai dwong... Cung
voi sw ra doi cla nep vit it xam |4n, cling da
c6 nhiéu coéng bb vé rng dung né trong phau
thuat chan thwong mét virng cot sbng."3
Trong nghién clu cla chung téi, mrc dd
cai thién tinh trang hep 6ng sbng tir 18,5%
xubng 7% sau phau thuat, két qua nay kha
twong dong v&i cac nghién ciu khac. Yang
WR va cong sw ' don thuan s dung vit qua
da va dat nep nan chinh dat dwoc mic dd cai
thién tr 51% xudng 21%. Cimatti va cong sy 2
st dung vit don thuan nan chinh cho mirc do
hep 6ng sbng cai thién tr 44,9% xubng 11,2%
sau 3 ndm theo ddi. Mac du phau thuat dem
lai m&rc d6 cai thién hep éng sbng rét ré rang,
tuy nhién c6 nhirng nghién ciru vé tinh trang
nay khi theo ddi trong mot thdi gian dai, cac tac
gia nhan thay su tai cu lai dng séng khong cé
sw khac biét gitra phiu thuat va khéng phau
thuat. Yazici'? theo doi 18 bénh nhan trong 18
thang, nhan thay khong cé sy khac biét gitra
sy tai cAu tric gitra nhém diéu tri bdo tén va

can thiép phéu thuat, mdrc d6 cai thién dé hep
dng sbng lén t&¢i 50%. Tuy khdng c6 qua nhiéu
nghién ctu néi vé phwong an diéu tri bao ton,
nhwng thuwc té cac bénh nhan gay cot séng co
dau rat nhiéu kém nguy co chén ép than kinh,
nén chung t6i déu quyét dinh phau thuat soém
dé bénh nhan d& dau va van dong sém. Trung
binh sau phau thuat 3 ngay bénh nhan da ding
day va di lai dwgrc. So sanh gilra viéc sir dung
k¥ thuat vit don thuan qua da va nan chinh giai
ép gian tiép qua da, mrc dd cai thién hep éng
sbéng c6 sw khac nhau rd rét lan lwvot 1a 18,5 %
va 2,7%. Kim HS va cong sw "® sau bénh nhén
gay mé toan than, st dung gbi don dwdi lung
nan chinh va dat tw thé, cho két qua 91% tai
cAu tric 6ng sbéng vé 0 - 25 % sau 6 thang; 50%
trong s6 d6 cé mirc dd hep 6ng sdng trwédc md
> 50% dwdng kinh. Cé thé néi, viéc giai ép gian
tiép qua da dem lai hiéu qua cao, d3c biét khac
biét v&i viéc chi dét nep vit ¢b dinh.

Véi ky thuat bat vit qua da chung t6i, goc
gu cot sbng dwoc cai thién trung binh tr 17,10
xubng 6,4° sau mé. Trong nan chinh va giai
ép gian tiép, mirc d6 nan chinh trung binh dat
14,3° c6 khac biét rd rang voi dat nep don
thuan, trung binh 14 6,7°. K&t qua trén ciing kha
phu hgp so vé&i cac nghién clru cla cac tac
gia khac, Kim HS '3 cling v&i ky thuat twong tw
dat mirc d6 nan chinh tr 14° xudng 0,5°, sau
6 thang theo doi, ho nhan théy 35,29% bénh
nhan duy tri dwoc dd wén cot sébng, 58,82%
duy tri dwoc truc cot sbng & mic 0 - 20°, chi
c6 6% co tién trién thém vé gu cot séng > 20°.
Trong mét nghién cru khac clia Yang WR va
cong sw ' st dung vit qua da don thuan chinh
duwoc goc gu cot sdng tir 17,1° xudng 11° ngay
sau md, tuy nhién sau 6 thang, géc gu tién trién
trung binh thanh 13,8°, mét wén trung binh
2,8°. Twong tw, Zhang va cong s * cong bd
trong nghién ctru cdia minh, géc gu dwoc cai
thién tlr 25,9° xudng 6,9°, tuy nhién sau md ghi
nhan ngay mirc dé gu tién trién 1°. Cac nghién

TCNCYH 147 (11) - 2021

165



TAP CHi NGHIEN CU’U Y HOC

clru trén déu ghi nhan tinh trang gu tién trién
sau phau thuat hoac sau moét thoi gian dai theo
doi. Mumford va céng sw'™ trong moét nghién
cl tr nhitng ndm 1993 cho thay, tién trién gu
cot sébng sau chan thwong ludn ludn xay ra, bat
k& nguwdi bénh dwoc str dung phwong phap
diéu tri bao ton hay phau thuat. Tuy vay, viéc
s dung ky thuat nan chinh nay dem lai két
qua hdi phuc rat tét so v&i k§ thuat chi cé dinh
va dat nep don thuan. Trong nghién clru cla
chung téi, do tudi trung binh la 54,5, v&i ty 1€
nd chiém trén 50% lam nhém tudi c6 nguy co
lo&ng xwong rat cao, vi vay sau md ching toi
cho nguwoi bénh mac ao nep crng trong vong
6 - 8 tudn va diéu tri chdng lodng xwong tich
cwe sau md.

Chiéu cao than dbt séng trung binh cai thién
tr xep 30,5% trwdc mé, xubng chi con 11,5%
sau mo. Trong d6 v&i ky thuat ndn chinh va
gidi ép gian tiép qua da, mirc d6 nén chinh
cai thién 26,1% so v&i 11,6% & phwong phap
dat nep don thuan v&i sw khac biét co y nghia
thdng ké. Vi k§ thuat twong tw, Kim HS' cho
biét mirc dd nén chinh sau md dat 82%, sau 6

Hinh 3. Ky thuat dat vit qua da v&i do an toan cao

Thoi gian trung binh cia cudc phau thuat Ia
46 (phat), lwong mau méat trung binh 20ml. Ghi
nhan 01 trudng hop cham lién vét md, bénh

thang theo dai, chiéu cao dbt vér c6 xu thé gidm
thém 5%. V&i phwong phap dat nep nan chinh
don thuan, Yang' cho thdy mic dd nén chinh
tr 42,6% xubng 22,9%, thap hon nhiéu so v&i
ky thuat nan chinh cla ching t6i, sau 6 thang
theo ddi, 6ng cho thady mirc d6 gidm chiéu cao
than dbt tién trién thém 9%. V&i ky thuat nan
chinh qua da cta chung t6i, lwc tac dong dwoc
dan déu Ién 3 cdt tru, nén mirc dé nan chinh
dat hiéu qua kha tét. Ching t6i van cha dong
dat vit tai d6t gitra dé duy tri lwc déu gitra 3 dot
sbéng. Kim HS "3 khuyén khich st dung xi méng
bom qua chan vit dé duy tri d virng cta dbt véy
va lam gidam nguy co nhé vit vé 1au dai.

Chung t6i st dung 117 vit qua da, v&i do
chinh x&c cao lén dén 95,7% (di léch < 2mm),
sb con lai & nhom di léch tir 2 - 4mm va khong
gay triéu chirng 1am sang. Bé dat dwoc do chinh
Xac cao nhw vay, chung téi st dung loai kim
va cudng dac biét voi chidu dai thm 37mm, khi
dat kim vao cuéng, diém xuét phat 1a b& ngoai
cudng va khoang cach déi chiéu gitra chiéu dai
ctia kim nhé hon hodc bang duwéng kinh ngang
ctia cudng.

nhan dwoc cét loc va khau lai tai chd va 01
trwdng hop bi nhiém trung vét mé, da dwoc
dat may hut lién tuc va diéu tri khang sinh theo
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khang sinh dé, bénh nhan duwoc ra vién sau
36 ngay.

V. KET LUAN

Ky thuat cé dinh cot sbng bang vit qua da
va nan chinh gian tiép dat hiéu qua cao trong
gidi ép than kinh, nan chinh truc cot sdng trén
3 binh dién (géc gu cot séng, chiéu cao than
dét va mirc dd hep éng sbng) tét voi do an
toan cao, bénh nhan phuc héi va di lai sém
sau mo, ty 1& bién chirng thap. Tuy nhién sau
md can c6 thdi gian theo déi va cé phac dé bd
tro cho qua trinh lién xwong lau dai.
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Summary

MINIMALLY INVASIVE FIXATION USING PERCUTANEOUS
PEDICLE SCREWS AND INDIRECT DECOMPRESSION IN
UNSTABLE THORACO - LUMBAR FRACTURE

Percutaneous pedicle screws fixation surgery, especially with indirect decompression, is being
expanded. In addition to the advantages of minimally invasive surgery, it is still possible to correct
the kyphosis, remodel canal stenosis and maintain the anterior vertebral height. At the Department
of Neuro-Spinal surgery, Hanoi Medical University Hospital, we applied the percutaneous screw
fixation with indirect decompression since January 2021 to evaluate the effectiveness and safety
of this technique. Clinical intervention study was applied in 20 patients undergoing percutaneous
pedicle screw surgery, in which the indirect manipulation was used in 10 patients. Patients was under
general anesthesia, placed in the maximally flexed position, during surgery using the ligamental axis
technique and extending fracture vertebral through the skin. Clinical evaluation variables included:
spinal kyphosis, canal remodeling, reduction of vertebral body height and the safety of surgery.
Mean age was 54,5 years old, average walking time was 2,9 days, clinical recovery rate was 100%.
Postoperative kyphotic angle, canal remodeling, and vertebral body collapsed were improved by
10,7%, 11,5% and 18,8%, respectively. In indirect decompression technique, all the indicators
significantly improved (p < 0,05). The screw accuracy reaches to 95,7%. Average surgery time
was 46 minutes. Average blood loss was 20ml. No neurological complication was noted. Minimally
invasive fixation using percutaneous pedicle screws and indirect decompression is highly effective
and safe, especially in cases of instability fracture in the thoraco-lumbar area.

Keywords: Spinal instability, percutaneous pedicle screws, canal remodelling.
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