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TOM TAT

Dt vin dé: Ton thuwong tiy song la mot bién chirng hlem gap gay di ching nang né trong
phdu thudt bién dang cét song. Muc tiéu nghién ciru: Mo ta méi tuong quan giita thay doz tin hiéu
theo déi than kinh véi cdc yéu té lam sang va cdn lam sang trong phau thudt gii veo cét song nang
khéng sir dung duc xwong sira truc ldy bo than dot song tai Bénh vién Chdn thiwong chinh hinh. Déi
twong va phwong phdp nghién ciru: Hoi ciru mé ta loat bénh nhédn bi git veo cét song ndng duwoc
diéu tri bang ddt dung cu oc chan cung va han xwong 10i sau khéng sir dung ki thudt duc xwong sika
truc ld'y b6 than dot Séng tor nam 2013 dén nam 2022. Tiéu chi logi trir la bénh nhén cé ddt dung cu
tir trude, khong sir dung IONM va dir liéu hinh dnh hoc khéng day dii. DAR mat phdng tran (C-
DAR), DAR mdt phing dimg doc (S-DAR), DAR tong (T-DAR), géc Cobb, gii, tudi, nguyén nhdn
dwge thu thip va phdn tich gitta nhém bénh nhén bi mdt tin hiéu IONM va khéong. Két qua: C6 32
bénh nhan dap iing cdc tiéu chi. 15,6% bénh nhén (5/32) c6 tin hiéu IONM bat thuong. Trong nghién
cieu ctia chiing t6i, bdt thirong tin hiéu IONM khéng lién quan dén dg gi lung (p=0,27), géc Cobb
(p=0,16), S-DAR (p= 0,84), T-DAR (p= 0,27), C-DAR (p=0,19) va nguyén nhdn gu veo (p=0,16).
Pé tuoi (p=0,009) va loai dwong cong (nguc) (p=0,046) co lién quan dang ké dén viéc mat tin hiéu
IONM. Két ludn: Bién dang gu veo cot song nang co nguy co bdt thuong tin hiéu IOM cao. Nghién
citu cia chiing t6i cho thdy cdc tin hi¢u IOM bdt thuong cé lién quan chdt ché véi tudi phau thudt
va logi duong cong. Tuy nhién, chi SO DAR I6n hon khong lién quan dén nguy co chdn thiong than
kinh cao hon. Nghién ciru can ¢& mau Ién hon dé giam sai so thong ké.

Tir khoa: Intraoperative neuromonitoring (IOMN), Deformity angular ratio (DAR), non
vertebrae column resection (non-VCR).

ABSTRACT

INITIAL EVALUATION OF INTRA-OPERATIVE NEUROMONITORING
SIGNAL CHANGES DURING SEVERE KYPHOSCOLIOSIS SURGERY
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Background: Spinal cord injury is a rarve complication that causes serious sequelae in

spinal deformity surgery. Objective: To describe the relation of intra-operative neuromonitoring
(IONM) signal changes during posterior spinal fusion (PSF) without vertebral column resection
(VCR) to other factors in severe kyphoscoliosis surgery at Hospital for Traumatology and
Orthopedic. Materials and methods: Retrospective review of severe pediatric spinal deformity
patients treated with PSF without VCR or three-column osteotomy from 2013 to 2022. Exclusion
criteria were prior instrumentation, lack of IONM, and incomplete radiographic data. Coronal
DAR(C-DAR), sagittal DAR (S-DAR), total DAR (T-DAR), Cobb’ Angle, kyphosis, age, and etiology
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were collected and compared between patients with IONM signal loss and those without. Results:
Thirty-two patients met the inclusion criteria. Five of thirty-two (15.6%) patients had abnormal
IONM signal. In our study, IONM signals loss was not associated with increased kyphosis (p= 0.27),
or Cobb’s angle (p= 0.16). S-DAR (p= 0.84), T-DAR (p= 0.27), C-DAR (p=0.19) and etiology (p=
0,16). The age (p=0.009), curve types (thoracic) (p=0.046) were significantly associated with [ONM
signal loss. Conclusion: Severe rigid spinal deformity carries a high risk of IOM signals loss. Our
study found that abnormal IOM signals were closely related to preoperative age, curve types.
However, a greater DAR was not associated with a higher risk of neurological injury. The study
needs more cases to reduce bias statistics.

Keywords: Intraoperative neuromonitoring (IOMN), Deformity angular ratio (DAR), non
vertebrae column resection (non-VCR).

I. PAT VAN DE

Tén thuong tiy séng 14 mot bién chung hiém gip gy di chimg ning né trong phau
thuat bién dang cot song. Theo ddi than kinh trong phau thuat (IONM) giam thiéu nguy co
ton thuong than kinh va cho phép danh gia lién tuc chirc nang tuy song cua bénh nhén, dua
ra canh bao theo thoi gian thyc vé ton thuong tity song tlem an. Nhiing thay d6i trong tin
hi¢u IONM c6 d6 nhay va d dac hi€u cao trong xac dinh t6n thuong than kinh [1], [2].

Ty 1é bién ching than kinh d6i v6i phiu thuat bién dang cot séng da duoc Hiép hoi
nghién ctru veo ¢t séng qudc té ude tinh 1 1%, dic biét ty 18 nay tang 1én 1,87% khi phau
thuat hai léi Céc yéu td ¢o thé lién quan dén nguy co bién ching than kinh cao bao gdm
veo ¢t song bam sinh, do rbi loan | phat trién, d6 ning ciia duong cong (goc Cobb trén 90
d6), phau thuat hai 16i két hop, phau thuat lai va giam tudi mau tuy song do ha huyet ap,
chay mau dang ke Cac ki thuat gay nguy co cao hon bao gbém duc xuong sua truc lay bo
than d6t séng va nan chinh gu. Nhu cau cap thiét c6 mot phuong phap dé canh bao cho phau
thuat vién cot séng vé nhiing ton thuong than kinh co thé xay ra trong lac mo. Trudc khi
IOM ra doi, phuong phap danh gia chirc nang tay song duy nhét hién co 1a nghiém phap
thire tinh Stagnara: cac nhugc diém 14 can dimg gdy mé toan than trong phau thuat dé quan
sat dugc cir dong cua hai chan. Nghiém phap nay cho phép danh gia toan ven chirc nang
duong van dong tay sdng nhung c6 nhiéu han ché: thoi diém chinh xac cua ton thuong than
kinh khong rd rang va anh huéng boi cac bién ching khac nhu vo tinh rat dng noi khi quén,
thuyén tac khi hodc gy cung a6t séng Dai khi danh thire bénh nhan mic mot sb bénh nén
trong khi mo co thé gay nguy hiém. Mot s6 bénh nhan c6 thé khong hop tac véi nghiém
phap nay vi tudi tac, rao can ngdn ngir hoic tinh trang tam than [3].

Tu thap nién 1970, su ra doi cua SEP dé theo d&i phiu thuat veo cot song di lam
giam dang ké ty 1¢ ton thuong tay song trong phau thuat. Nam 1992, mét nghién ctru cua
Hiép hoi Nghién ctru veo cot song thé gi6i da két ludn rang viéc theo ddi sinh 1y than kinh
tuy song trong phiu thuét, bao gdm ca khi dat dung cu, nén duoc coi 1a "mot giai phap thay
thé kha thi cho nghiém phap thirc tinh trong qua trinh phau thuat cot sdng". Tuy nhién, chi
sir dung SEP c¢6 thé khong hiéu qua trong viéc phat hién tinh trang thiéu hut duong van
dong. Két qua 13, nhiéu phuwong phéap khac nhau dé theo ddi dudng van dong cia tiy song
da duoc phat trién. K§ thuat kich thich duoc str dung ph bién nhét 14 kich thich dién xuyén
s0 (TES) cua vo ndo van dong so cép bé‘mg cac dién cuc xodn oc dat trong da dau dé tao ra
dién thé goi 1én van dong co (TES-MEP). Céac ban ghi dugc thuc hién tir cac dién cuc kim
ghim dudi da hodc dit trong nhiéu co & canh tay va chan. Su két hop giita SEP va TES-
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MEP gitip giam sat toan dién chirc nang tiy séng. Nhiéu tac gia da danh gia hoi ciru két qua
ctia IOM dugc thuc hién véi SEP don 1é hodc két hop SEP va TES-MEP trong mot nhém
16n bénh nhan [2], [3], [4], [5].

O Viét Nam, IOM méi duoc si dung, chua c6 nghién ctru nao vé moi lién quan gitra
dic diém 1am sang va hinh anh hoc vdi cac bat thuong tin hiéu IOM. Nghién ctru ciia ching
t61 nham muc dich mé ta mdi twong quan giira thay doi tin hiéu theo ddi than kinh véi cac
yéu t6 1am sang va can 1am sang trong phau thuit gi veo cot séng ning khong sir dung duc
xuong stra truc 1y bo than ddt séng tai Bénh vién Chan thuong Chinh hinh (HTO).

IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ciru

Bénh nhan gu veo cot séng nang da phﬁu thuat dat dung cu dc chan cung va han
xuong 16i sau tir thang 1-2015 dén thang 12-2022 tai HTO

- Tiéu chuan chon méu: Tiéu chuin 1a goc Cobb dudng cong chinh cao hon hoic
br:ing 80°, hinh anh hoc d'?ly du trude phau thuat va co su dung IONM. Bénh nhén véi
duong cong cao hon hodc bang 80° duoc chon vi nhimg duong cong nay dai dién cho
nhimng dudng cong nghiém trong hon, sir dung duc xwong stra truc ¢t sau (SPO) cho tat
ca cac truong hop.

- Tiéu chun loai trir: Cac truong hop sir dung ki thuat 1ay bo than dot séng, goc
veo nho hon 80° va khong sir dung IOMN.

2.2. Phwong phap nghién ctru

- Thiét ké nghién ctru: M6 ta cit ngang, hdi ctru.

- C& miu: 32 truong hop.

- Noi dung nghién ctru: Trong nghién ctru cia chung t61, cac phép so sanh da dugc
thuc hién gitra nhitng bénh nhan bi mat tin hiéu IONM va khong. Cac nhom dugc phan tich
vé su khac biét vé tudi, nguyén nhan veo cot sdng, goc Cobb trudc phiu thuat, loai duong
cong, gl kém theo, va cic chi sé C-DAR, S-DAR, T-DAR.

- Pinh nghia mit tin hi¢u IOMN: Dién thé goi theo ddi than kinh trong phiu thuat
da phuong thirc (dién thé goi cam giac than thé [SSEP], dién thé goi van dong xuyén so
[MEP], dién thé goi than kinh giam dan [DNEP]) da duoc 4p dung nhu mo ta trude day.
Trong nghién ciru ndy, cac tiéu chi bao dong cua EP nhu sau: 1) MEP: bién d6 bién mat &
chi dudi mot bén hoic hai bén va khong phuc hdi trong vong 10 phut; 2) SSEP: bién d6
giam > 50% va/hodc do tré kéo dai > 10% so véi mirc chuan. Cac budc xir tri cu thé khi c6
bat thuong EP xay ra: 1. Dung phau thuat va kiém tra tinh trang gy mé va sinh ly hién tai
bao gom hiéu lyc gay mé, thude gian co, gdy mé hoi va huyét 4 ap: tang huyet ap dung cach
va giam d¢ sau gy mé. 3. Nén thao 6c chan cung ngay 1ap tic néu co bat thuong song khi
bat c. Hoat dong nén duoc dimg lai va glam d6 nan, tinh trang ciia ty séng nén dugc kiém

tra lién tyc trong qua trinh dyc xuong va nin chinh. 4. Nghiém phap thtrc tinh nén dugc thuc
hién ngay sau phau thuat [2], [3], [4], [5]
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Hinh 1. Mot truong hop mét tin hiéu IOM.

Ty 1¢ goc bién dang (DAR)

Ty 1& goc bién dang (DAR) 1a goc Cobb chia cho sé dt sdng lién quan dén dudng
cong: DAR mit phing tran (C-DAR), DAR mit phang dtng doc (S-DAR) va DAR tong (T-
DAR). Mot s6 nhém da chi ra rang cac ngudng T-DAR va S-DAR cu thé lién quan dén viéc
tang nguy co ton thuong than kinh. Cac nghién ctru b sung di chi ra rang S-DAR va C-
DAR c6 thé gitp du dodn mirc do cat xuwong can thiét trong viéc 1ap ké hoach phau thuat.
Bén canh d6, DAR 16n hon c6 lién quan dén nguy co ton thuong than kinh cao hon: khi S-
DAR > 15°, ty 1é bién chimg than kinh va bat thudng séng theo ddi tity séng cao hon so véi
khi S-DAR < 15° khi T-DAR >45 ° va S-DAR > 22°, ty 1¢ “bao dong MEP” 1a 75% va khi
S-DAR > 28°, ty 1¢ bao dong MEP la 90% [6], [7]. Méc du cac nguyén tic Ve DAR co tir
thot Harrington, noi 6ng mé ta DAR 1a yéu t6 lién quan den nguy co tién trién duong cong
& bénh nhéan veo cot sdng chua trudng thanh, do tin cdy vé DAR chua dugc cac phau thuat
vién 4p dung nhiéu [8], [9]. Céc phan tich théng ké duogc thyc hién trén phan mém SPSS
phién ban 19 (SPSSCorp LLC; College Station, TX). Nghiém phap Chi binh phuong,
Nghiém phap chinh xac ctia Fisher va nghiém phap t-test dugc sir dung dé dénh gia sy khac
biét giita cac nhom. Y nghia théng ké dugc xac dinh 1a p <0,05.

III. KET QUA NGHIEN CUU

Trong nghién ctru cua ching to1, 3:2 bénh nhan dap ung duoc cac tiéu chi lya chon.
Béang 1. Tuong quan song IOM véi do tuoi

IOM bat thuong IOM binh thuong Tong
Tudi trung binh 21+4.8 13.6+0.4
n (%) 5 (15.6%) 27 (84.4%) 32 (100%)

Nhan xét: Tudi c6 lién quan dén IOM bét thuong ( p= 0.009).

Tudi trung binh ctia cac bénh nhan c6 song theo ddi than kinh bat thuong 13 21 + 4,8
tudi, trong khi tudi trung binh ctia nhém song theo ddi than kinh binh thuong 14 13,6 + 0,38
tudi. Nhom c6 song theo ddi than kinh bat thudng c6 5 trong tong s6 32 bénh nhan (15,6%),
trong khi nhom séng theo doi than kinh binh thuong bao gdm 27 trong tong s6 32 bénh nhan
(84,4%). (Bang 1)
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Béng 2. Tuong quan séng IOM va céc loai dudong cong

IOM bat thuong IOM binh thuong Tong n=32
Pudng cong nguc 5 14 19
Céc loai dudng cong khéc 0 13 13

Nhan xét: IOM bit thuong c6 lién quan chit ché véi dudong cong nguc (p=0.046).
Trong nhém song theo ddi than kinh bat thuong, c6 5 bénh nhan c6 dudng cong &
nguc, va khong c6 bénh nhan nao co6 cac loai duong cong khac. Trong nhom séng theo doi
than kinh binh thuong, 6 14 bénh nhan c6 duong cong & nguc, cao hon mot chut so voi 13
bénh nhan c6 cac loai dudong cong khac. T6ng cong c6 32 bénh nhan véi 19 bénh nhan co
duong cong ¢ nguc va 13 bénh nhan & céac loai duong cong khac (Bang 2).
Béng 3. Tuong quan séng IOM va nguyén nhan veo

IOM bat thuong IOM binh thuong Tong n=32
AIS 4 20 24
Non-AIS 1 7 8

Nhan xét: IOM bat thudng khong lién quan véi nguyén nhan veo ( p=0.157).

Hon nita, nghién ctru cta chung ti cho thay trong s6 bénh nhan veo ¢t song vo cin &
tudi vi thanh nién (AIS), ¢6 4 truong hop c6 song IOM khong binh thudng va 20 truong hop
v6i két qua IOM binh thuong. Trong nhom khong phéi AIS, ¢6 1 bénh nhan véi két qua IOM
khong binh thuong va 7 bénh nhéan voi két qua IOM binh thudng. Tom lai, nhém AIS bao gdbm
24 bénh nhan, trong khi nhom khong phai AIS bao gdm tong cong 8 bénh nhan (Béang 3).
Bang 4. Tuong quan séng IOM va ti s bién dang goc veo (DAR)

Trung binh Trung binh Trung binh p
IOM bat thuong IOM binh thuong
Cobb’s angle 99+15 94.8+3.5 99.8+3.1 0.16
C-DAR 13+£2.3 12.9+0.4 13+0.5 0.19
S-DAR 6.2+4 5.7+1.5 6.3+0.8 0.84
T-DAR 19.3£5.4 18.6£1.5 19.4+1.1 0.27

Nhan xét: Trong nghién ctru ctia ching t6i, goc Cobb trung binh dugc xac dinh la
99° + 15°. Cu thé, ¢ nhing bénh nhan c6 két qua theo ddi song than kinh trong phau thuat
(IOM) bét thudng, goc Cobb trung binh 1 94.8° + 3.5°, trong khi ¢ nhimg ngudi c6 két qua
IOM binh thuong, goc Cobb trung binh 1a 99.8° + 3.1°. Ngoai ra, gia tri trung binh ctua C-
DAR 1a 13° +2.3°, v6i gid tri 12.9° + 0.4° cho nhém IOM khong binh thuong va 13° + 0.5°
cho nhém IOM binh thuong. Dbi véi S-DAR, gia tri trung binh 13 6.2° + 4°, v6i 5.7° + 1.5°
¢ nhom IOM khong binh thuong va 6.3° £ 0.8° & nhém IOM binh thuong. Hon nita, gia tri
trung binh cua T-DAR 1a 19.3° £ 5.4°, do luong 1a 18.6° + 1.5° & nhém bénh nhan IOM
khong binh thudng va 19.4° + 1.1° ¢ nhing nguoi c6 két qua IOM binh thudng (Bang 4).

IV. BAN LUAN

Song theo d&i than kinh IOM cung cap cho phiu thuat vién nhitng théng tin quan
trong vé trang thai ton thuong than kinh ciia bénh nhan khi dang phau thuat, tir ¢ canh bao
phau thuat vién vé nhiing ton thuong than kinh tiém tang c6 thé xay ra trong khi bénh nhan
dang dugc gay mé nhu dénh gia lai gdy mé, tam ngimg tién trinh phau thuat, hodc cac hanh
dong can thi¢p khac ngay 1ap tirc khac.
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Viéc mét song IOM da duoc bao cao qua rat nhiéu cong trinh 16n trén thé gioi. Theo
Jian Chen va cong su tudi c6 sy lién quan chit ché dén blen chung than kinh, diéu nay co
the do: 4p luc khong d6i ximg lau ngdy anh hudng cua cot sdng veo 1én tiry song, phi dai va
6t hoa cua cac khép nho, giam do mém d&o va co dan cua co-day ching cot séng, su giam
dung nap va kha nang tu diéu chinh cua tay song [10] Trong nghién ciru cua chiing toi, tudi
cling cho thiy mdi lién quan mat thiét dén mét tin hiéu IOM (p=0,009) (Bang 1)

Bén canh do, trong cac nghién ctru cua Scott L. Zuckerman va cong su hay cua Xiao-
bin Wang déu cho thdy ti 18 ton thuong than kinh 13 4.0% ~ 21.2% trong phau thuat cot song
[1], [6], diéu nay tuong tu nhu nghién ciru cua chung t6i (15,6%).

Bénh nhan mét tin hiéu IONM lién quan dang ké dén duong cong nguc (p= 0,046)
so vo1 cac dang duong cong khac (p= 0,046). Diéu nay cho thiy rang duong cong nguc khi
can thiép d& gy ra ton thuong than kinh hon so voi cac loai dudng cong khac. Nhiéu nghién
clru hién nay tap trung vao viéc danh gia mét song thay d6i than kinh, nhung chwa c6 nghién
ctru nao dwa ra mbi lién quan giita mat song IOM va céc loai duong cong, diéu nay 1a mot
diém m&i trong nghién ciru cia ching t6i.

Ngoai ra, nghién ctru ciia chung t6i ciing cho thiy bénh nhan AIS va cic nguyén
nhan khac khong lién quan dén tin hiéu IOM bat thudng (p = 0,157). Piéu ndy c6 vé khac
v6i suy ludn theo thoi quen rang cic nguyén nhan nhu bam sinh hay bat thudng tity séng
kém theo thi d& bién ching than kinh hon.

Maéi lién quan ciia mat song IOM va DAR, cac tac gia trudc day ciing két luan rang
S-DAR tang cao la mot yéu tb rui ro ddng ké d6i VOl viée mét tin hiéu IONM trong qua trinh
phau thuat cot song, nhu Lee va cong sy thdy rang S-DAR cao hon c6 lién quan dén kha
nang xay ra bién chimg cao hon trong VCR [8]. Co su lién quan tryc tlep giita mat tin hiéu
IONM va S-DAR cao trong VCR, cit xuong ba cot va trong han xuong 16i sau thi dic diém
ctia di tat anh huong 16n hon dén nguy co thay ddi song than kinh so v6i cach phiu thuat va
vai tro ctia C-DAR trong viéc du doan céc thay doi song IONM van con gay tranh cai. Trong
ban géc Wang va cong sy nghién ciru vé DAR, nhitng bénh nhan c6 C-DAR > 10 ¢6 ty 1&
mat tin hiéu IONM trong VCR cao hon dang ké so v&i nhitng bénh nhan c¢6 C-DAR <10
(32,9% so vai 12,3%) [11]. Cac nghién ctru bo sung vé VCR va bénh nhan cit xuwong ba cot
ctia Lee, Lewis va cong su lai két luan rang C-DAR ting 1én khong anh huong dén ty 18 mat
tin hi¢u [9], [12], [6], [7]. Tuy nhién, nghién ctru cia chiing t61 v4i 32 bénh nhan va cho
théy S-DAR (p= 0,84), T-DAR (p= 0,27) va C-DAR (p=0,19) khong tuong quan voi ty 1¢
mat tin hiéu IONM, diéu nay khong giong vdi cac két qua bdo cdo trong cac nghién ciu
trudc day 1a DAR cang 16n c6 lién quan dén nguy co chan thuong than kinh cao hon.

Han ché ciia nghién ciru nay 1 nghién ciru hoi ctru. Viée hoi ctru c6 thé dan dén viéc
khong chinh xac hodc thiéu sot trong viéc thu thap cac dit liéu va dién tién bénh da dién ra.
biéu nay co thé anh huong dén tinh chinh xac va do tin cay cua dir li¢u nghién ctru. Méac
khac, nghién ctru dugce thyc hién tai mot trung tam duy nhat ciing 1a mot han ché. Mic du
c6 thé gitip giam bién dong do su da dang dir liéu gilta cac trung tdm nghién ciru, nhung
ddng thoi cling lam giam kha ning tong quat hoa két qua cho cong dong 16m hon. Do do,
viéc thuc hién nghién ciru da trung tam trong tuong lai 1a viéc can thiét. Cudi ciing, nghién
clru nay ciing bi gidi han bai s6 lwgng mau tham gia (32 trudong hop), do d6 can nhiéu trudng
hop hon dé giam sé liéu thong ké sai léch.
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V. KET LUAN

Trong nghién ctru cua ching t6i, IOM 1a mét phuong phap dang tin cay dé theo dai

chue nang tuy song va day than kinh ngoai bién trong qua trinh phau thuat bién dang cot
song. Bat thudng song IOM c6 sy lién quan chit ché véi tudi trude phau thuét va loai duong
cong. Tuy nhién, DAR 16n hon va nguyén nhéan veo khong lién quan den nguy co ton thuong
than kinh cao hon. Viéc xac dinh va danh gia cac yéu tb ruiro gy mat tin hiéu IOM va phat
trién cac k¥ thuat méi gitp phiu thuat vién kiém soat tét cac bién chimg nay va giam thiéu
nguy co ton thuong than kinh.
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