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ABSTRACT

Background: Neglecting or misunderstanding the assessment of vertebral rotation can lead to
inaccuracies during surgery. However, no assessment of vertebral rotation is totally reliable.

Purposes: This study evaluated the relationship between maximal axial vertebra rotation
(maxAVR) and other clinical and radiological indexes, compared to apical vertebra rotation
(AVR) in idiopathic adolescent scoliosis (AIS).

Methods: Forty consecutive patients of AIS with Cobb angle of major curve > 40° were
included. They were scanned by an EOS imaging system and had trunk rotational angle (TRA)
measured by scoliometer. The correlation between variables was assessed using Pearson’s
correlation coefficient and loaded onto a meta-analysis model.

Results: There were (34 girls and 6 boys) with an average age of 13.8+1.6 years. AVR was
maxAVR in only 47.5% (19/40) cases of the major curves and 42.3% (11/26) cases of the minor
curves. The correlation between maxAVR and TRA was significantly higher than the correlation
between AVR and TRA forthe MT curves (p=0.0001)and TL/L curves (p=0.0001). Onmultivariate
regression analysis, the magnitude of maxAVR showed a significant correlation with TRA
(p=0.0002), Cobb angle (p=0.001), and coronal deformity angular ratio (C-DAR) (p=0.027).

Conclusions: The apical vertebra was not the most rotated in most cases. The correlation
between maxAVR and TRA was significantly higher than the correlation between AVR and
TRA. Moreover, the maxAVR was multivariately related to TRA, Cobb angle, and C-DAR.

Keywords: Trunk rotational angle, Apical vertebral rotation, Maximal axial vertebral rotation,
Coronal deformity angular ratio.
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TOM TAT
Dit van de Viéc danh gia bién dang xoay d6t song rat quan trong trong lap ké hoach phau thuat
veo cot séng vo can. Tuy nhién chua c6 phuong phap nao hoan toan tin cay.

Muc tiéu: Danh gia mbi quan hé glua do xoay dot song xoay nht (maxAVR) va cac chi sb lam
sang va hinh anh hoc khéc, so sanh véi d6 xoay dét séng dinh (AVR) & bénh nhan veo cot séng
v can.

Ph1r0'ng phap nghlen ctru: 40 bénh nhan AIS véi goc Cobb>40°. Danh gia 3D bang may do
EOS va danh gia goc xoay than (TRA) bang thude do VCS (Scoliometer). Méi twong quan giita
cac bién s6 dugc danh gia bang hé sb Pearson va phan tich hoi quy da bién.

Két qua: 34 bé gai va 6 bé trai, tudi trung binh la 13,8+1,6 ndm, AVR la maxAVR trong 47,5%
(19/40) truorng hop duong cong chinh va chiém 42,3% (11/26) tru’orng hop duong cong phu.
Tuong quan giita maxAVR va TRA cao hon dang ké so véi gita AVR va TRA d6i vai cac duong
cong MT (p=0 0001) va TL/L (p=0 0001) Trong phan tich hdi quy da bién, maxAVR tuong
quan dang ké v6i TRA (p=0,0002), gbc Cobb (p=0,001), va C-DAR) (p=0,027).

Ket luén: Dot song dinh khong pha1 1a d6t séng xoay nhleu nhét trong phan 16n cac tnIO’ng hop.
Méi twong quan glua maxAVR va TRA cao hon so v6i mdi twong quan giita AVR va TRA. Hon
nira, maxAVR c6 lién quan da bién véi TRA, goc Cobb va C-DAR.

Tir khéa: Goc xoay than, dd xoay ddt séng dinh, d6 xoay dbt séng xoay nhét, ty 1¢ bién dang

goc mit phang tran.

1. PAT VAN PE

Veo cot song (VCS) dugc xac dinh khi du:ong cong
cot séng tir 10 do tro [én trén ph1m X-quang thang [1]
Nguyén nhan bao gom nhiéu yéu té khac nhau, ching
han nhu dj tat dot song bam sinh, bénh ly than kinh co,
va cac tri¢u ching lién quan dén mot s6 hoi chung (hoi
ching Marfan, hoi chiing Arnold, héi chung Chiari,
v.v.). AIS chiém 80% céc truong hop va anh huong dén
1,5-3% dan s6 [2]. AIS 1a mét bién dang ba chiéu (3D)
[3], va viéc danh gia bién dang xoay (BDX) gip nhiéu
thach thirc khi chi sir dung hinh anh X-quang hai chiéu
(2D).

Chan doan va diéu tri AIS thuong dya trén X-quang
toan bo cot sdng. King va cong sy da phan loai AIS
thanh ndm loai dya trén X-quang thang trudc sau (AP),
va Lenke cung cac cong su dd bd sung thém X-quang

*Tac gia lién hé
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nghiéng bén dé danh gia chi tiét hon vé& dudng cong
va hinh thai cot song[4]. Tuy nhién, cac phuong phép
nay chua tap trung vao danh gia BDX trén mat phang
ngang. Nhiéu nghién ciru gan day tap trung vao chuyen
dong két hop gitra xoay va di chuyén bén cia dbt song
(Coupling motion). Viéc danh g1a chinh x4c BDX rat
quan trong trong 14p ké hoach phau thudt, tranh cdc sai
sot ¢6 thé gy ra bién ching nhu ton thuong tiy song
hodc sai 1éch so v6i ké hoach ban dau [5].

Hién nay c6 nhiéu phuong phép danh gia BDX, trong
do6 phuong phap Nash—Moe dugce st dung rong rai nho
chi phi hop Iy nhung d¢ chinh xac phu thudc vao kinh
nghiém bac si. Cac phuong phap khac nhu CT cho d6
chinh x4c cao hon nhung c6 nhugc diém vé chi phi va
phoi nhidm birc xa [6]. Hé théng EOS (EOS Imaging,
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Paris) tir nim 2000 d3 khic phuc nhitng thach thtc nay,
cung cp danh gia chinh xac bién dang cot séng trudce
va sau phau thuat [6]. Nghién ctru ctia Jozsef va Labaki
d3 nhan manh tdm quan trong ctia maxAVR trong viéc
md ta toan dién bién dang xoay ¢ bénh nhan AIS [7,8].
Diéu nay dit ra cau hoi vé vai trd va cach tmg dung hiéu
qua cua maxAVR trong thuc hanh 1am sang.

Mic du hinh anh EOS c¢6 trién vong trong danh gia
maxAVR, khai niém nay van con kha méi trén toan cau
noéi chung va tai Viét Nam noi rieng voi it nghien cuu.
Vi vay, nghién ciru nay duoc tién hanh nham dénh gia
moi quan hé giita maxAVR va céc chi s6 1am sang, hinh
anh hoc, dong thoi so sanh véi AVR.

2.POI TUQNG VA PHUONG PHAPNGHIEN CUU
2.1 Poi twong, dia diém, thoi gian nghién ciru
- Dbi tuong nghién ctru: T4t ca bénh nhan AIS

- Pia diém nghién ctru: Khoa Nhi bénh vién Chin
Thuong Chinh Hinh TPHCM

- Thoi gian ghién ctru: 1/1/2023 —30/9/2023
2.2 Phuong phap nghién ciru
2.2.1. Thiét ké nghién ciru

Pé tai duogc thiét ké bang phuong phap nghién ciru mod
ta tién curu.

2.2.2. Phwong phdp chon miu:

- T4t ca bénh nhan AIS tir 11 dén 18 tudi (theo khuyén
nghi ciia SRS) c6 goéc Cobb lon hon 40° va da trai qua
ph'fiu thuat. Qua sang loc, 40 bénh nhan dugc chon ng?lu
nhién.

- Tiéu chuén loai trir: Bénh nhan mic rdi loan than kinh
co, cac hoi chiing chua loai trur.

Hinh 1. Hinh anh tai tao 3D EOS. Hinh chup EOS
va tai tao 3D ciia m¢t bénh nhan nir 14 tudi bi AIS.
Goéc Cobb 65°; Phan loai Lenke, 1AN
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Hlnh 2 Hinh anh tai tao EOS 3D. So do do xoay
ciia cac ddt song. AVR & AVR ti da cia dwong
cong MT lan lwot 1a T9 va T8

2.2.3 Cac ky thuat sw dung trong nghién ciru
- K¥ thuat tham kham Iam sang

- K¥ ning thu thap dit liéu va xir Iy sai s6
2.2.4. C& mdu nghién ciru

Mau c6 kich thude di 16n duoc chon ngau nhién co thé
dugc sir dung dé udc tinh cac tham sb clia quan thé bang
cach sir dung thong ké suy luan 1a 30. Nghién ctru du
tri 10% mat mau, két qua it nhat 33 ngudi bénh tham
gia nghién clru.

2.2.5. Nhip va phan tich so li¢u

- Céc s6 liéu dugc nhp va phén tich bang SPSS 20.0,
mdi tuong quan giita cac bién duge danh gia bang hé
sO Pearson (r) voi r<0.2: khong twong quan; 0.2< r
<0.4: twong quan thap, 0.4< r <0.6: tuong quan trung
binh; 0.6< r <0.8: twong quan trung binh-cao; 0.8<r <
1: twong quan rat cao; r=1: tuong quan hoan hao. Mrc
¥ nghia thong ké khi p<0.05.

- Hai bac si phau thuat thuc hién cac phép do dé dam
bao tinh chinh xac. Mdi bién s dugc do hai 1an va lay
gid tri trung binh; néu sy chénh léch 16n hon 5%, phép
do s& duoc thuc hién lai. Dir liéu tir hai 1an do duogc
phan tich, va néu hé sb twong quan (r) > 0.95, két qua
sé duoc ch?ip nhan

2.2.6. Dao dirc trong nghién ciru

Tuan thu moi quy dinh vé dao dtrc trong nghién ciru
theo quy dinh ctia Bo Y Té trong Thong tur 04/2020/
TT-BYT
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3.KET QUA

3.1 Dic diém nhan khau hoc, Iam sang va hinh anh hec

Bang 1. Pic diém nhan khiu hoc, 1Am sang va hinh danh hoc (n=40)

Chi sb Trung binh + dj 1éch chuén (sd)
Tubi (ndm) 13.8+ 1,6
Can nang (kg) 39+£5
Chiéu cao (cm) 156+ 7
BMI (kg/m?) 16+1,5
- Nam 6 (15%)
Gidi tinh
- N 34 (85%)
- buc hinh (n=29 57°+9°
Géc Cobb trung binh uong cong ngye chinh (n=29)
trudc phau thuat .
fugc piau thug - Buong cong that lung chinh (n=11) 62° + 18°
- MT (nguc chinh) 37
Puong cong cau truc cOt | PT (nguc gin) 18
song
- TL/L (nguc-that lung/tht lung) 11
- Nguc (n=60) 14,6° £ 8,1°
Goc xoay than (TRA
yehan (TR - Thét lung (n=6) 16°+10,6°
& (p=0,658)
) Lz - Nguc (n=60) 14,9° + 1,2°
D xoay dot song xoay
nhat (maxAVR) . _ 19,8° + 3,8°
- That lung (n=6) (p=0,73)
i -N =60 13,9°+ 1,2°
Do xoay dot song dinh gue (1=60)
(AVR) £ _ 18,8°+3,7°
- That lung (n=6) (p=0,82)
-Loail 13 (32,5%)
- Loai I 9 (22,5%)
- Loai IIT 5(12,5%)
Phan loai Lenke
- Loai IV 2 (5%)
Loai V 3(7,5%)
- Loai VI 8 (20%)

Do 16n maxAVR & cot séng nguc la 14,9°41,2° va ¢ that lung la 19,8°+3,8°, khong c6 sy khac biét théng ké
(p=0,73). B9 16n AVR trung binh ¢ cot song ngue la 13,9°+1,2° va ¢ ¢t song that lung la 18,8°+3,7°, cling khong
c6 su khac biét thong ké (p=0,82).
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3.2 M&bi twong quan giira dd xoay ddt séng xoay nhit (maxAVR), dd xoay dot séng dinh (AVR), va cac chi
s0 lam sang khac

Bing 2. Moi lién quan giira d9 xoay than (TRA) va maxAVR, AVR

TRA
z \ . \ Pudng cong ving ngue thit
Tong DPuwong cong nguc chinh DPudng cong nguc cao SR ;
(N=66) (MT) (N=37) (PT) (N=18) lung hoac thit lung (TL/L)
=0,845 r=0,01 =0,90
maxAVR p<0,01 p=0,97 p <001
p=0,0001* p=0,9 p=0,0001*
AVR =0,825 r=0,01 r=0,88
p<0,01 p =0,97 p <0,01

maxAVR dg xoay dot song xoay nhat; AVR dé xoay dot song dinh, * c6 y nghia thong ké

Nghién ctru cho thiy mbi tuong quan manh mé gita maxAVR va TRA ¢ MT (r=0,845, p<0,01) va TL/L (r=0,90,
p<0,01), nhung khéng c6 moi twong quan & PT (r=0,01, p=0,97). Tuong tu, mdi twong quan gitta AVR va TRA
cting manh ¢ MT (r=0,825, p<0,01) va TL/L (r=0,88, p<0,01), nhung khéng c6 ¢ PT (r =0,01,p=0,97). Bang cht
y, moi tuong quan gitta maxAVR va TRA manh hon so vdi AVR va TRA & MT (p=0,0001), TL/L(p=0,0001)
(Bang 2).

Béang 4. Twong quan gia tri trung binh maxAVR
va gia tri trung binh AVR

Mean Mean P
max AVR | AVR

Puong cong chinh o o %
(n=40) 16,8 16,1 0,002

Puong cong phu 0 0 %
(n=26) 13,2 11,7° | 0,012

maxAVR do xoay dot song xoay nhat; )
AVR dj xoay dot song dinh, * co y nghia thong ké

Dot séng dinh 1a d6t sdng xoay nhiéu nhat trong 47,5% trudng hop dudng cong chinh va 42,3% truong hop duong
cong phu (Bang 3). Gié tri maxAVR trung binh cao hon dang ké so voi AVR trung binh ¢ ca dudng cong chinh
(p=0,002) va duong cong phu (p=0,01) (Bang 4).

Bang 5. Sw khac biét giira gia tri trung binh maxAVR va gia tri trung binh AVR & cac mirec dg khac nhau

Mikc d6 -2 va duéi 2 -1 1 +2 va trén 2
: (4/66) (18/66) (11/66) (3/66)
Mean AVR 11,8° 16,6° 6,6° 3°
Mean maxAVR 13,3° 18.6° 8,1° 6°
Khéc biét 1,5° (P=0,002%*) 2° (P=0,006%*) 1,5° (P=0,004%*) 3° (P=0,005%*)

maxAVR dg xoay dot song xoay nhat; AVR dé xoay dot song dinh, * ¢6 ¥ nghia thong ké

Dbt séng dinh khac voi dbt séng xoay nhiéu nhét: & hai mirc do tré xudng trong 6,1% (4/66) trudng hop, mot mirc
dd tré xuong trong 27,3% (18/66) truong hop, mot mirc do trd 1€n trong 16,7% (11/66) truong hop, va hai mirc do
trd 1én trong 4,5% (3/66) truong hop, voi do 1éch twong ung 1a 1,5°(p = 0,002), 2,0°(p = 0,006), 1,5°(p = 0,004),
va 3°(p = 0,005) (Bang 5).
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Bang 6. Mdi lién quan giita maxAVR & AVR va céc chi s6 1am sang khac

Géc Cobb Géc Gu NVC C-DAR S-DAR
AVR r=0,54 =0,28 =02 =0,56 r=0,292
Pwong p=0,0003* p=0,02 p=0,08 p=0,0002%* p=0,07
cong p=0,001%* p=0,07 p=0,12 p=0,001* p=0,19
chinh | max =0,55 =0,36 =03 r=0,57 =0,295
AVR | p=0,0002* p=0,02 p=0,05%* p=0,0001%* p=0,065
. AVR =0,003 r=0,188 =0,3 r=0,236 r=0,267
Dudong p=0,989 p=0,358 p=0,127 p=0,246 p=0,187
cong p=0,966 p=0,487 p=0,146 p=0,495 p=0,395
phu max | r=0,015 =0,22 =0,242 r=0,215 r=0,278
AVR | p=0,94 p=0,281 p=0,234 p=0,29 p=0,17

NVC s6 dot song tham gia dwong cong; maxAVR do xoay dét song xoay nhdt;
AVR d¢ xoay dot song dinh,* co y nghia thong ké

O duong cong chinh, mdi twong quan gitta AVR va goc
Cobb (r=0,54,p=0,0003) va C-DAR (r=0,56, p=0 0002)
la trung binh-cao, trong khi moi tuong quan vai goc
g, NVC, va S-DAR déu thap. Tuong ty, mdi tuong
quan gitra maxAVR va goc Cobb (1=0,55, p=0,0002)
va C-DAR (r=0,57, p=0 0001) cﬁng la trung binh-cao,
nhung mdi tuong quan voi goc gu, NVC, va S-DAR
déu thap Dang cht y, mdi twong quan gitra maxAVR
voi goc Cobb va C-DAR manh hon dang ké so véi AVR
O cac duong cong chinh. O cac du'ong cong phu, mdi
tuong quan gitta AVR va cac chi s6 nhu goc Cobb, goc
gu, NVC, C-DAR, va S-DAR déu khong dang ké hoic
thap. Tuorng tur, moi tu'ong quan gitra maxAVR va cac
chi s6 nay ciing chi & mirc thip (Bang 6).

3.3. Phén tich da bién mdi lién quan giira maxAVR
va céc chi s6 1am sang khac

Béang 7. Phan tich da bleq méi lién quan giira
maxAVR va cac chi so 1am sang khac

maxAVR
Goc xoay than (TRA) p = 0,0002*
Goc Cobb p =0,001*
Goc gu p=0,654
So dot song tt(llziln\ll él)a dudng cong p=0,82
Ti 1¢ bién da?cg:_%ﬁgl%ét phangtrdn | _ ( 5y7x

maxAVR do xoay dot Song xoay nhat;
* c6 y nghia thong ké

Trong mo hinh phan tich don bién, maxAVR c6 mdi
tuong quan dang ké véi TRA, goc Cobb, goc gu, C-DAR
va NVC. Trong m6 hinh hoi quy da bién, maxAVR cho
thiy mbi twong quan manh v6i TRA (p = 0,0002), géc
Cobb (p =0,001) va C-DAR (p =0,027) (Bang 7).

4. BAN LUAN

Hé thong hinh anh EOS 1a cong cu hi¢u qua trong danh
gia b1en dang AIS, cung cap do chinh xic cao vé xoay
dot song trén mat phang ngang khi bénh nhan dung
thang. Nhiéu nghién ctru di x4c nhan tinh tin cy va so
sanh EOS vé6i CT trong danh gia xoay ddt séng trudc va
sau phau thuat [6]. Bén canh d6, Scoliometer la cong cu
chi phi hi€u qua va dang tin céy trong danh gié TRA &
bénh nhan AIS. Nghién ctru cta Jankowski va cong su
cho thay TRA do bang Scoliometer ¢6 twong quan manh
v6i AVR do bang EOS & cac dudng cong nguc va thit
lung, ca trude va sau phau thuét [9]. Nghién ctru cua
chung toi cling cho thay moi tu?ong quan rat cao (r>0, 8)
gitra maxAVR, AVR va TRA ¢ cac duong cong MT va
TL/L, v6i maxAVR c6 mbi twrong quan manh hon so véi
AVR 6 cac duong cong MT (r = 0,845>0,825) va TL/L
(r=0,90 >0,88).

Nhiéu tac g1a da phat trién phan loai VCS bao gém
ca BDX dbt séng, nhung Joszsef va cong su phat hién
dbt séng dinh khong phai luén 1a dét song xoay nhiéu
nhat trong 59,6% cac truong hop [7]. Nghién ctru cua
chung t6i cling ghi nhan sy khac biét vé do xoay gifra
AVR va maxAVR, voi 47,5% céac duorng cong chinh va
42,3% cac duong cong phu c6 dot séng dinh 1a dot song
xoay nhiéu nhét. D6t séng dinh khac véi dot séng xoay
nhiéu nhat & mot mirc do trong 43,9% va & hai mirc o
trong 10,6% céc truong hop, Sy chénh 1éch dao dong
tr 1,5° dén 3°, tuwong tu cac nghién ctru truge [7,8].
Ngoai ra, do 16n cia maxAVR 16n hon déng ké so véi
AVR ¢ ca duong cong chinh (p 0,002) va duong cong
phu (p=0,012), mau thuan v6i quan diém truyen thong
tir nhirng nam 1990. Bleu dd xoay dot séng ludn cho
thay hinh parabol, khang dinh d0 tin cdy cua viéc xac
dinh maxAVR.

Mic khac, DAR 16n hon lién quan dén nguy co chan
thuong than kinh cao hon [10], nhung chua c6 bao céo
nao nghién ciru mbi quan h¢ gitra AVR hodc maxAVR
va DAR. Nghién ctru ciia chiing t6i cho thay méi tuorng
quan trung binh-cao gitta AVR va goc Cobb (r—O 54)va
C-DAR (r—O 56), cling nhu gitta maxAVR va goc Cobb
(r=0,55) va C-DAR (1=0,57). Pang chu y, mdi tuong
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quan gitra maxAVR va géc Cobb, C-DAR manh hon so
v6i AVR (p=0,001). Trong phan tlch da bién, maxAVR
c6 mdi tuwong quan manh voi TRA (p=0 0002) goc
Cobb (p 0,001) va C-DAR (p=0,027). Do do, viéc tap
trung vao maxAVR dé mo ta BDX 1a rat quan trong,
ndn chinh nén tap trung quanh d6t song xoay nhiéu nhat
thay vi d6t song dinh.

Han ché cua nghién ctru bao gdm sai sb trong phép do
TRA bang Scoliometer, du do luong duoc thuc hién
boi hai bac s phau thuat. Cac ‘nghién ctu tuong lai can
mau bénh nhan 16n hon va klem tra do tin cdy gilra cac
quan sat vién. Cap nhat phan mém Ster-EOS cung quan
trong, vi dinh duong cong hién nay luén dugc xac dinh
1a mot dbt song, du c6 thé 1a dia dém. Cac 16i trong do
luong trén hé thong EOS ciing chua duoc tinh dén.

5.KET LUAN

Dét séng dinh khéng phai la dot séng xoay nhiéu nht
trong da sb cac trudng hop. M01 twong quan glua
maxAVR va TRA cao hon dang ké so voi AVR cho ca
cac duong cong MT va TL/L. Hon nita, maxAVR co
lién hé chat ché vai TRA, goc Cobb va C-DAR trong
phan tich hoi quy da blen Vi vay, maxAVR rat quan
trong trong vi¢c mo ta va nan chinh cac bién dang xoay
trong phau thuat AIS.
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