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Tom tét

Dt vdn dé: Hién nay, ngay cang c6 nhi¢u nghién cttu trén th€ gidi khédo sat
céc chi s6 hinh thdi cot song-khung chau nhim phuc vu cho phiu thuat cot
song. Tai Viét Nam chua c6 nhiéu nghién cttu tp trung vio linh vuc nay,
do d6 muc tiéu cia nhém nghién cifu 1a xédc dinh cac chi s§ hinh thdi clia
ngudi Viét Nam trudng thanh va 4p dung vao phiu thuat dit dung cu han
lién than dot cdt song.

Déi tugng va phiong phdp nghién citu: C6 100 tinh nguyén vién (50 nam
va 50 nit) thudc do tudi tir 20 d&€n 40 duge chup phim Xquang cot sdng thit
lung nghiéng tu th€ ditng. Céc chi s hinh théi cot song-khung chau dudc
xdc dinh trén phim cot song nghiéng. Mdi tuong quan tuyé&n tinh giita cdc
chi s6 hinh thdi dudc phan tich bing phan mém STATA 16.

Két qud: Gia tri trung binh cda cac chi s0 hinh théi: PI1a 46,9°, PT 1a 11,32°,
SS 1a 35,64°, LL 1a 44,88°, PI-LL 1a 2,15°, DLL (géc udn L4-S1) 1a 32,27°,
PLL (géc udn L1-L4) 1a 12,61°, géc nghiéng L4 1a 3,98, ti 1& phin trim
ctia DLL so vdi LL 1a 74,04%. Phuong trinh hdi quy ctia PI va LL la: LL =
0.47xPI + 22.7°.

K&t ludn: Cac chi s6 hinh thai cot song- khung chiu cda ngudi Viét Nam
trudng thanh twong ddng véi cdc nude chau A (Nhat, Han, Trung Qudc).
Céc chi s hinh thdi va sy phan bd dd udn thit lung clda ngudi Viét Nam
khic biét so v6i cdc nuée Au-My , do d6 khi 4p dung nhitng khuyén cdo va
phuong phap phiu thuat tir nhitng nghién citu clia nudc ngoai cin c6 s can
nhic va chon loc.

Tir khod: dac di€m hinh thdi cot song- khung chau, thing bing trudc-sau,
g6c t6i xudng chau
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Spinopelvic morphology of Viethamese healthy individuals and
its application in clinical practice
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Abstract

Introduction: Currently, there are numerous studies around the world investigating spinopelvic morphology
in order to optimize spinal surgery. In Vietnam, there are limited researches focusing on this field, and
the objective of our team is to determine the morphological indices of Vietnamese adult and apply to
spinal surgery.

Patients and Methods: There were 100 volunteers (50 men and 50 women) from 20 to 40 years old who
underwent sagittal Xray of the lumbar spine in the standing position. Spinopelvic morphological parameters
were determined. Correlations among morphological parameters were analyzed by using STATA 16 software.
Results: Mean values of spinopelvic morphological parameters: PI is 46.9°, PT is 11.32°, SS is 35.64°, LL is
44.88°, PI-LL is 2.15°, DLL (L4-S1 lordosis) is 32.27°, PLL (L1-L4 lordosis) is 12.61°, L4 tilt angle is 3.98°,
the contribution of DLL to LL is 74.04%. The regression equation of PI and LL is: LL = 0.47xPI + 22.7°.

Conclusion: Spinopelvic morphology of Vietnamese adults is similar to that of other Asian populations (Japan,
Korea, China). The morphological parameters and the distribution of lumbar lordosis of Vietnamese people
are different than those of European and American countries, therefore when applying recommendations and
surgical techniques from western studies, consideration and selection is required.

Keywords: spinopelvic morphology, sagittal balance, pelvic incidence

Dat van dé Miit khéc, so v6i céc loai vat di chuyén bing bon
Trai qua qué trinh ti€n ho4, con ngudi 1a dong  chan, tr thé ding clia con ngudi c6 mit phang chan

vat duy nhat trén Trdi Dat c6 thé duy tri ding dgng ~ d€ qud nho so vi chi€u cao cua trong tam cd thé,
théng trén hai chan trong moi hoat dong s6ng ciia khién cd thé ludn phai van dong dé duy tri tr/a.mg thfil
. e o A A X ~ X A can bang dong va khong té ngd. Céc cd ché ty di€u
minh trr Idc ngu. Viéc cot song ludn 6 tu thé ding R g A\g N g & S o
2 - NV . chinh bao gdm sy gip hodc dudi khép godi, khép
thang ciing khi€n gia tdng nguy cd thodi hod ¢t song J . L o . .
N T, R . hing, tdng hodc giam dd 16n cua cic dudng cong

theo tudi, do dia dém va cdc dot song thudng xuyén . PN N N X < A
S . ’ sinh 1y cdt song (d0 udn cdt song that lung va cdt
phai chiu tdc ddng de nén bdi trong lugng cd thé va song 8, do cong cot song newe). Su ty didu chinh
cdc vi chan thudng xuat hién thung xuyén trong  ¢ja co thé dé duy tri mot trang thai can bing t8i wu
qua trinh di chuyén, chay nhay hozc ding hodicngdi  va tiéu hao ning lugng & mic 3 thi€u theo thuyét

trong thdi gian dai. hinh nén nang lugng cia Dubousset [1].
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Gan day, hang loat nghién citu hinh thdi cot song-
khung chiu da dugc ti€n hanh trén nhitng d6i tugng
thudc cic ching tdoc khdc nhau bao gdm ngudi da
tring chau Au, ngudi Nhat Ban, Han Qudc, Trung
Qudc, An Do, Chau Phi [2]. K&t qua céc nghién ciu
cho thiy céc chi s& hinh thai cot song-khung chiu
(PL,SS,LL,PT) c6 m&i tuong quan chit ché véi tudi,
giGi va chiing toc [2]. Hién nay, tai Viét Nam chua
¢6 nhié¢u nghién cifu tap trung vao linh vyc nay, do
d6 muc tiéu clia nhém nghién citu bao gém: 1. xéc
dinh c4c chi s6 hinh thdi clia ngudi Viét Nam trudng
thanh va 2. xdc dinh cdc mdi tuong quan giita cic
chi s& nay theo phan loai Roussouly vé da dang hinh

thdi cot s6ng

Déi tugng va phuong phap nghién ctu

Chuing t6i tié€n hanh nghién cdtu mo t4 cit ngang,
dia diém nghién citu 1a khoa Cot séng B Bénh Vién
Chan Thuong Chinh Hinh. P6i tugng nghién ctru 1a
tinh nguyén vién khoé manh, khong c6 bénh 1y cot
song thudc do tudi 20-40 (nhan vién y t&€ va sinh
vién dang thyc tap tai khoa Cot song B). Pdi tugng
nghién cttu dugc chon ngiu nhién theo dan tdc
(dan toc Kinh, dan toc Hoa, dan toc Khmer v.v...)
nhim mang tinh dai dién cho ngudi Viét Nam. Tinh
nguyén vién khi dong y tham gia nghién ctu sé
dudc chup Xquang k§ thut s§ toan bod cot sdng thit
lung & binh dién nghiéng, tu thé ding thing, tu the
tay d€ gap ban tay dé€ 1&én xuong don nhiim tranh che
khut viing cot sdng thit lung, v6i khodng cach tr
diu dén dén chi thé duge chudn hod (khodng cich
12 3 mét). Phim dat tiéu chuéin cin thod min hai diéu
kién: 1. phim hién thi & tAm cling trén clia d6t song
L1 cho dé&n toan by hai chdm xuong dui; 2. cudng do
tia va d6 tuong phan di @€ xac dinh tim cling S1 va
hai chém xudng dui.

Chiing t6i x4c dinh cdc thong s6 hinh thai clia
khung chiu-cot song thit lung (hinh 1): 1.géc t6i
xuong chau (Pelvic incidence-PI); 2. gbc nghiéng
chau (Pelvic tilt-PT); 3.g6c nghi€éng xudng cung
(Sacral slope-SS); 4. géc udn thit lung (Lumbar
lordosis-LL); 5. géc udn thdt lung cao (Proximal
lumbar lordosis- PLL): 12 géc udn tao b3i dot song
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L1 va L3, 6. géc udn thit lung thap (Distal lumbar
lordosis- DLL): 1a g6c udn tao bdi dot sdng L4 va
S1. Phén loai hinh thdi cdt s6ng ctia céc tinh nguyén
vién dua trén phan loai Roussouly.

Hinh 1. Phim chup cét s6ng that lung cla tinh nguyén vién va cac

théng s6 hinh thai khung chau-cét séng that Iung

Céc s6 liéu dudc trinh bay dudi dang trj s6 trung
binh dd léch chuin (v6i ngudng tin cdy 95%). So
sdnh cdc tri sd do dac v&i cdc nghién citu khéic
bing phép ki€m T, vdi p< 0,05 c6 y nghia théng
ké. S6 liéu dudc thu thap va xt 1y bing phAn mém
Stata 16.0.

Két qua

C6 100 tinh nguyén vién (d6 tudi tir 20 dén 40)
dudc khao sat trong nghién cttu clia chiing toi va két
qué nghién cttu dugc thé hién qua bang 1.
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Bang 1. Théng tin chung va cac chi s hinh thai-khung chau

Théng sé

Gid tri
Trung binh (KTC 95%)

Théng tin chung

Téng s6 tinh nguyén vién
Ti 1&é nam/nt

Tubi

Chiéu cao (mét)

Can nang (ki-16-gram)

100
11

27,52 (26,39 — 28,64)
1,64 (1,62 — 1,65)

58,15 (56,52 — 59,79)

Chi s6 hinh thai

PI
PT

Ss

LL

Sai biét Pl - LL

DLL

PLL

Ti 1& phan tram goc L4-S1
G6c nghiéng tam cung L4

BMI*

46,9 (44,88 — 49,01)
11,32 (9,96 — 12,62)
35,64 (34,13 — 37,14)
44,88 (43,11 — 46,65)
2,15 (0,27 — 4,02)
32,27 (31,15 — 33,39)
12,61 (11,02 — 14,19)
74,04 (70,80 — 77,28)
3,98 (2,52 - 5,44)

21,67 (21,31 - 22,32)

K&t qua phan bd tinh nguyén vién theo hinh

dang cdt sdng theo phan loai Roussouly dugc thé

bién qua biu dd 1.

I Low 1
[ Loy 2
I Lowd
Liogh 4
I Losi 3 amevned

Bidu d6 1. Tilé phan bd theo phan loai hinh déng cot séng cla

Roussouly
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Ki€m dinh tuong quan giita PI va chiéu cao cho
thay PI tuonng quan thuan véi dd udn LL, miuc do
tuong quan trung binh (bi€u db 2.)
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Biéu d6 2. M6i tuong quan gitia Pl va LL

Phuong trinh tuyén tinh méi twong quan giita LL
va PI: LL =0.47° x PT + 22.7°

Ban luan

Thing bing clia cd thé trong khong gian 1a mot
viin @& dugc tap trung nghién cttu trong khodng hai
thap nién gin day, dic biét khi phiu thuét thay khép
va dit dung cu cd dinh cot séng phat trién manh
trong khodng thdi gian nay. Nghién ctu cia Im
(2021) cho thdy viéc dit dung cu cot song 16i sau dé
nin chinh c4c bi€n dang cdt séng do thodi hod néu
khong tham khéo cac chi s hinh thai viing cot song-
khung chau c6 thé din d&€n nguy cd ndn chinh khong
dd hodc ndn chinh qué mic, din dén cac bién chitng
nhu hdi chitng tin k€& can va/ hoidc gl viing chuyén
ti€p. Mit khdc, viéc hi€u 16 cac dac tinh hinh thai
vling cdt séng-khung chiu khdng chi gitp ich cho
phiu thuat cot séng ma con déng vai trd quan trong
trong viéc 1ap k& hoach phiu thuat thay khép hing
va phong trdnh nhitng bi€n chitng lién quan dén
phiu thuat thay khép hdng trong tuong lai.

Trong cac chi s6 hinh thai cot song-khung chau,
chi s8 PI dugc xem 1a nén tdng quyét dinh gan nhu
toan bd cdc chi s& con lai (PT, SS, LL, TK, SVA..)
[3, 4]. Tru6c day, cdc tic gid cho rang phic hgp
khung chiu-xuong cling s& phét trién theo qua trinh
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phét trién cot sdng ctia con ngudi, dAn dén viéc PI s&
thay d6i din theo thdi gian [5]. Tuy nhién, Choufani
da nghién cttu chup MRI 45 thai nhi tir 23 dén 40
tudn tudi va k&t luan ring géc PI da hién dién tir
thdi di€m thai nhi, va tic gid k€t luan géc PI 1a mot
chi s6 chiu tdc dong clia nhiéu yé&u t&, nhung yé&u t&
di truyén d6ng vai trdo quan trong bac nhat [6]. Luin
diém nay cang dugc cling cd khi cdc nghién citu
hinh thai phic hgp cot song-khung chiu cho thiy sy
khac biét ciia chi s6 PI giita cdc chling tdc c6 ¥ nghia
thong ké [7]. Cu thé, chi s6 PI & ngudi da tring c6
gid tri cao nhat, d&n ngudi chau Phi va chiu A ¢6 chi
s6 PI nhd nhat [2]. Chi s6 PI trung binh cao hay thip
s& 4nh huéng dén géc nghiéng chau (PT), do doc
xuong cuing (SS), dd udn cot sdng thit lung (LL) va
dinh dudng cong thit lung, vi tri diém udn giita doan
cOt song udn va cong, géc cong cdt sdng nguc (TK),
tir 6 Anh hudng dé€n toan bo hinh dang cot song [8].

Roussouly va cOng sy phan loai hinh dang cot
song dya trén géc SS va géc PI va phan lam 4 loai
chinh: 1. loai 1 ¢6 SS nhd duédi 35° va PI dudi 45°,
LL tap trung & L4-S1, c6 diém udn nim & dudi L1;
2.10ai 2 ¢6 SS nhé dudi 35° va PI dudi 45°, LL phan
bd déu tir L1-S1, diém udn ngang mitc T12-L1; loai
3 ¢6 SS tir 35-45°, PI tir 45-60°, c6 di€m ubén nim
G mdc T12-L1; loai 4 ¢6 SS 16n hon 45° va PI 16n
hon 60° [9]. Céc nghién citu cho thiy hinh dang cot
song theo phan loai Roussouly ¢6 4nh huéng truc
ti€p 1én nguy co thodi hod va céc bénh 1y cot song
khac [10]. Cu thé, loai 1 Roussouly c6 nguy co thodi
hod va thodt vi dia dém & viung ban 1€ nguc thit
lung (tr T11 dé€n L2) do cdt séng doan ndy c6 xu
huéng cong nhiéu hon céc loai khac [11]. Loai 2
Roussouly con dudc goi 12 hoi ching lung phéng
(flat back syndrome), c6 do udn LL rat nhé va do
d6 gin nhu toan bo stic ning co thé duge chuyén tai
1én dia dém va cic tim ciing, do d6 toan bo cac dia
dém va hai tAm cing cot song thit lung s& bi thodi
hoa rit sém [10]. Nghién citu ctia Shen (2024) cho
thdy din chiu A c6 PI trung binh thip va ti 1& loai 1
va 2 cao so véi dan chau Au, din dén nguy cd tho4i
hod cot song va dia dém sém hon [12]. Nghién cttu
cla ching t6i cho thdy loai 2 Roussouly chi€m ti
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1é cao nhit (39%). Loai 4 Roussouly c6 PI 16n, din
dén LL ciing 16n va diém udn cao (& phia trén cla
ddt song T12). Loai 4 ¢6 PI16n (trén 60°) va SS 16n
(trén 45°) dAn dén ting nguy cd trugt cot séng hon
cac phan loai khéc theo Roussouly [10]. Phan loai 3
theo Roussouly 12 loai t&i uu nhit vé kha niing phan
b6 Iwc nén 1én cot trude va cdt sau, do d6 cac nguy
co bénh ly cot sdng (thodi hod, trugt d6t song, thodt
vi dia dém, hep Ong song 1a thap nhit so vdi céc
phan loai khic. K&t qua nghién cttu clia ching toi
cho thay loai 3 Roussouly chi€m ti 1 cao thif nhi sau
loai 2 (37% so v6i 39%).

Khdo sét cdc y&u t& dnh hudng d&n PI, ngoai
st khéc biét vé ching toc va gidi, chiéu cao khong
phai 12 y&u t& d4nh hudng d&€n PI. C4c nghién citu
nudc ngoai cho thiy PI chl y€u lién quan dén do
rong clia khung chiu theo chiéu trudc sau, do dé
trong cing mot ching tdc, PI § gidi nit 16n hon &
gidi nam va sy khédc biét ndy c¢6 y nghia thong ké.
K&t qua nghién cttu cla chiing t6i ciing tuong dong
vdi cdc nghién cttu khéc, khi cho thdy khong c6 mdi
tuwong quan giita chiéu cao céc tinh nguyén vién va
PI tuong ing. Khéo sat cac yéu td chiu sy &nh hudng
clia PI, cdc nghién citu nudc ngoai déu cho thdy PI
va LL ¢6 mdi tuong quan tuyé&n tinh mic dd 6 trung
binh d&€n manh. Piéu nay tuong ddng véi két qua
nghién ctu cda chiing t6i, khi chiing minh dugc PI
tuong quan manh v§i LL theo cdng thic LL =0.47
x PI + 22.7. Tuy nhién, khi nhin vao phudng trinh
tuy€n tinh ctia cdc chling tdc khic nhau c6 thé thay
c6 sy khic biét ding k€, cu thé nhém nghién citu
Cot séng Chau Au da tinh dugc phuong trinh tuyén
tinh clia mdi tuong quan gitta PI va LL 1a: LL =0.62
x PI + 29 [13]. Gan day, cdc nghién cifu con tap
trung chi ti€t hon vé thanh phin nao clia doan cot
song thit lung tr L1 d€n S1 déng vai trd chl chdt
trong mdi tuong quan vdi PI [14]. Cu thé, céc tic
gi& phan chia doan cot song thit lung thanh doan
cot song thit lung cao (dudc tinh tif tAm cling trén
ctia L1 dé&n tAm cling trén clia L4) va doan cot sdng
thit lung thap (dugc tinh tif tAim cing trén cda L1
dé&n tim cung ctia S1). C4c nghién cttu cho thay do
udn clia cot song thit lung thap (DLL) c6 gid tri khé
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dn dinh va khong thay ddi theo PI va LL. Piéu nay
din d&n viéc & nhitng ngudi ¢6 LL nhd, DLL sé& c6
ti trong cao (68%) trong khi & nhitng ngudi c¢6 LL
16n thi DLL sé& c6 ti trong thap hon (54%). Su khac
biét ctia géc udn LL chi y&u do géc udn cia doan
cot sdng cao (PLL), va mdi tuong quan giita PI va
LL thyc chét 1a tir m&i tuong quan tuyén tinh giita PI
va PLL, trong khi giita PI va DLL khong c6 bat ky
sy tuong quan nao. K&t qua nghién cttu clia ching
toi hoan toan trung khdp véi nhitng nhédn dinh trén,
khi cho thay giita PI va DLL khong hé tuong quan,
va v6i sy bi€n thién khd rong cia PI (46,9 (44,88
— 49,01)), DLL chi dao dong it quanh gié tri trung
binh véi khodng tin cay 95% réit hep (32,27° (31,15°
— 33,39°). Ti trong ciia DLL theo nghién cdu cta
ching t6i 1a 72%, tudng duong véi ti trong DLL
trong nhém cé PI nhd theo k&t qua nghién cttu clia
tdc gid Pesenti (68%). K&t qué nay c6 tinh ng dung
cao trong thyc hanh 1am sang, khi hon 90% céc phau
thut dat dung cu hoic thay dia dém tip trung & hai
tang L4-5 va L5-S1. Theo nghién ctu ctia chiing toi,
g6c udn cla phan doan L4-S1 1a 32°, va day la gid
tri cAn dat dugc khi phiu thuat han xuong lién than
ddt & vi tri nay. Trén thuc t&€, do udn nay khong dé
dang dat dugc, nhat 1a khi ngudi bénh c6 tinh trang
thodi hod dia dém niing gdy mat do udn phan doan
L4-5 va L5-S1. Nhi€u nghién ctfu da chitng minh
né&u phau thuat han xuong lién than dot khdng khoi
phuc do udn sinh ly clia phan doan cdt sdng phiu
thut s& 1am tdng nguy cd hdi chiing ting k& cén
theo thdi gian.

Mot chi s& hinh thdi khdc dudc céc td gid quan
tam d6 1a géc nghiéng tAm clng L4, 1a géc tao béi
tim clng trén L4 va mit dat, véi di€u kién phim
chup cot song & tu thé ding thing, géc nay co
gid tri dai s6 va mang gia tri duong khi tim cling
L4 nghiéng vé phia tri6c va mang gid tri Am khi
nghiéng vé phia sau. Cdc nghién ctu cho thiy trong
hiu hét cic trudng hop, tim ciing L4 gan nhu song
song mat dit [15], ghi nhan nay tuong ddng véi cic
nghién citu clia chiing t6i, khi géc nghiéng tdim cling
L4 cua ching t6i ¢6 gid tri trung binh va khoang tin
ciy 95% la 3,98° (2,52° — 5,44°). Day 1a mot cdch
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xdc dinh nhanh trong thuc hanh 1am sang, khi chi
cin nhin k&t qua phim chup nghiéng cot séng ngay
sau md 12 phiu thuat vién cé thé du dodn nguy co
hoi chitng ting k& cén trong tuong lai, khi udc lugng
g6c nghiéng tAm cling L4 sau m&. Ngudc lai, néu sau
md gbc nghiéng tim cling L4 c¢6 gi4 tri Am, nghia 12
tAm cling L4 nghiéng ra phia sau thi ¢6 nghia 12 phiu
thuat vién da nén chinh khoi phuc do udn phan doan
phiu thuat qua mic, va ciing s& lam gia ting nguy
co hoi chitng tang k& can trong tuong lai.

K&t luan

Céc chi s6 hinh thai khung chau cla ngudi Viét
Nam trugng thanh tudng dong véi cdc nudc chau A
(Nhat, Han, Trung Qudc). Céc chi s6 hinh thdi va
st phan bd dd udn thit lung clia ngudi Viét Nam
khac biét so véi cdc nuéc Au-My , do dé khi ap
dung nhitng khuyé&n cdo va phuong phdp phiu thuat
tif nhitng nghién cifu cia nudc ngoai cin cé su can
nhic va chon loc.
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