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TOM TAT

Dit van dé: Ao nep chinh hinh Ia bién phap bao tdn c6 bang chirng tét nhat
trong veo cot sdng vo cin, song di liéu theo di doc vé do nep in 3D tai Viét
Nam con thiéu. Muc tiéu: Xac dinh mirc cai thién goc Cobb, d6 bén vat liéu va
trai nghiém cGa bénh nhan sau 12 thang mang 4o nep in 3D. Déi twong va
phwong phap nghién ctru: Can thi€p lam sang mot nhém so sanh truéc -
sau trén 30 bénh nhan con tiém nang tang trwdng (Risser duéi 5), géc Cobb
25-60°, tai Bénh vién Phuc hdi chirc nang - Diéu tri bénh nghé nghiép Thanh
phé H& Chi Minh, 2024-2026. G6c Cobb do trén X-quang EOS truwéc va sau
12 thang; trai nghiém khao sat bang bd cau hdi ciu tric va SRS-22r; co ly tinh
vat liéu kiém dinh tai QUATEST 3. Két qua: Ca 30 bénh nhan hoan tat theo
déi. Sau 12 thang, géc Cobb dwdng cong chinh gidm tir 34,8 + 7,7° xubng
26,0 + 8,7° (p < 0,001); trong 20 trwdng hop thay déi phan loai mirc do veo,
ca 20 déu theo hwéng cai thién va khdng trwérng hop nao tién trién tir 5° tré
lén. Ty l& nén chinh twong di dat 29,0 + 13,1% & nhém Cobb 25-40° so véi
15,3 + 10,0% & nhoém trén 40° (p = 0,029). D6 bén kéo ba mau dat 34,43 +
0,35 MPa, vuot ngwdng 16 MPa, nhwng dé civng Shore D bang 77 ndm ngoai
khoang tiéu chi 50-60 dat ra trwdc. Tac dung khdng mong muon thwong gap
nhéat |a dau tai vi tri ti d& (32,0%), khéng cé nhiém trung da hay teo co; téng
diém SRS-22r dat 3,7 + 0,6. Trong bbn bién dwoc khao sat, sb gid mang nep
thwe té mdi ngay la bién duy nhat twong quan thuan véi mée cai thién goc
Cobb (rho = 0,55; p = 0,002). Két luan: Ao nep in 3D cho hiéu qua nan chinh
bwéc dau kha quan; bd tiéu chi co ly tinh vat liéu can dwoc ra soat lai.
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Twr khéa: Veo cot sbng vo can; 4o nep chinh hinh; cong nghé in 3D; géc Cobb; SRS-22r; trai nghiém
bénh nhan.

Trich dan: Nguyén Hoai Nam, Phan Minh Hoang, Binh Quang Thanh va cs. Hiéu qua, do bén va
trai nghiém cta bénh nhan khi sir dung 4o nep chinh hinh ché tao bang céng nghé in 3D trong diéu
tri veo cot sdng vo can tai Bénh vién Phuc héi chirc ndng - Diéu tri bénh nghé nghiép. Vietnam
Journal of Physiology. 2026;30(3):123-134. doi:10.54928/vjop.v30i3.620

1. Gi&i thiéu

Veo cot sdng vé can dwoc dac trung béi bién dang ba chiéu cha cot séng, biéu hién trén mét phang tran
béng dwdng cong bat thwdng kém xoay than dbt séng va bién dang 16ng ngwc, co ché bénh sinh dén nay van
chwa dwoc xac dinh rd va dwoc cho 1a do nhiéu yéu t6 phdi hop [1]. Mot phan tich gop toan cau trén 42,9 triéu
tré em va vi thanh nién thudc 33 quéc gia ghi nhan ty Ié hién mac veo cot séng xac dinh qua X-quang la 1,65%,
ty 1& & ni (1,76%) cao gan gap ddi so véi nam (0,87%), dinh phat hién & 12-14 tudi tai ni va 15-16 tudi tai
nam [2]. Tai Viét Nam, sang loc hoc sinh trung hoc phd théng & Thanh phd Hb Chi Minh ghi nhan 6,4% hoc
sinh nghi ngd veo cot sbng trén 1am sang, trong d6 3,5% duwoc xac dinh qua X-quang [3].

Diéu trj trong giai doan ting trwdng duoc phan tAng theo do I&n dwdng cong va tiém nang tién trién, tir
theo doi dinh ky v&i dwong cong nhe, tap van dong dac hiéu va mang ao nep chinh hinh véi dwdng cong trung
binh, dén phau thuat khi dwéng cong vuot ngwdng ndng [1]. Ao nep than minh la bién phap bao tdn duy nhat
c6 bang chirng tir thir nghiém lam sang ngdu nhién c6 dbi chirng vé& kha nang ngan dwdng cong tién trién
dén nguwéng can phau thuat, véi quan hé liéu - dap (ng rd gitra s gie> mang nep mdi ngay va ty 1é thanh cong
[4]. Hai kiéu 4o nep dwoc dung phd bién nhat 1a Boston va Chéneau, da dwoc bao cdo ca trong y van qudc té
[5] va trong nué&c [6].

Quy trinh ché tao kinh dién dwa trén bd bt tao khudn dwong gay kho chiu cho ngwdi bénh va cé dé chinh
xac hinh hoc phu thudc kinh nghiém ky thuat vién. Quét 3D khong tiép xuc cho do tai lap hinh dang cao hon
va thdi gian ché tao ngan hon dang ké so vé&i bé bét tiép xuc [7]; cac thiét bi quét diing cho muc dich nay da
dwoc tdng hop trong mét tdng quan gan day [8]. O khau tiép theo, quy trinh CAD/CAM dwoc ghi nhan lam
tang ndng suat ché tao so v&i quy trinh thi cdng [10], trong khi hiéu qué nén chinh trén |am sang gitra hai quy
trinh khéng khac biét dang ké [9]. B6 sung khau in 3D cho phép tao thanh nep cé dd day bién thién va khoi
lwong thap hon, nhwng d&t thém yéu ciu kiém soat d&c tinh vat liéu, dac biét véi polypropylene vén co ngét
khi két tinh va khé 6n dinh hinh hoc trong san xuét bdi dap [11, 12, 13].

Bang chng 1am sang vé 4o nep in 3D hién tap trung & mot sé it cong trinh ngoai nwéc. Mot thir nghiém
lam sang ngau nhién co dbi chirng trén 30 tré gai cho thay 4o nep in 3D dat hiéu qué nan chinh, mirc tuan tha
va chat lwong cudc séng twong dwong 4o nep truyén thdng [14]; mdt nghién ciru doan hé tién ctru trén 103
bénh nhan ghi nhan ty 1& tién trién dwdng cong va ty 1é chuyén sang phu thuat thdp hon & nhém ding 4o
nep in 3D [15]. Téng quan hé thdng gan day vé két cuc 1am sang ctia dung cu chinh hinh in 3D chi ra han ché
chung clia y van hién cé la ¢& mau nhd, thdi gian theo déi ngén va rat it div liéu vé dod bén vat liéu trong diéu
kién s dung thuc té [16]. Tai Viét Nam chwa c6 cong bd ndo theo d&i doc 4o nep in 3D trén |am sang, cling
chwa c6 nghién ciru nao kiém dinh co ly tinh vat liéu song song v&i danh gia hiéu qua va trai nghiém nguoi
bénh béng céng cu chuén héa. Nghién clru dwoc thwe hién nham xac dinh mire d6 cai thién géc Cobb, danh
gia do bén vat liéu va mo ta trai nghiém s dung clGa bénh nhan sau 12 thang mang 4o nep chinh hinh ché
tao bang cong nghé in 3D tai Bénh vién Phuc hdi chirc ndng - Diéu tri bénh nghé nghiép Thanh phb Hb Chi
Minh.

2. P6i twong va phwong phap nghién ctru

2.1. Pdi twgng nghién ctru

Bénh nhan veo cot sbng vd c&n dén kham va diéu tri tai Bénh vién Phuc héi chirc néng - Diéu tri bénh nghé
nghiép Thanh phd Hb Chi Minh trong giai doan 2024-2026. Céac tiéu chuan chon va loai trir dwoc xay dwng
theo khuyén céo cla Hoi Khoa hoc Quéc té vé Diéu tri Chinh hinh va Phuc hdi chirc ndng Veo cot sbng
(SOSORT) danh cho diéu tri bao tdn veo cot séng vo cén trong giai doan tang trudng [1].
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Tiéu chuén chon mé4u: bénh nhan veo cot sbng vd can con tiém nang tang trwdng, xac dinh bang d4u hiéu
Risser du6i 5 trén X-quang mao chau; géc Cobb dwdng cong chinh tir 25° dén 60°; dén lam 4o nep nan chinh
tai xwéng dung cu chinh hinh ctia bénh vién; bénh nhan va nguwdi giam ho déng y tham gia nghién ctu.

Tiéu chuén loai trir: géc Cobb dudi 25° hodc trén 60°; bénh ly cot sdng di kém nhu lao, u hodc veo cot
sbng bam sinh; veo co6t séng thir phat sau bénh Iy than kinh - co hodc hoi chirng di truyén. Cac tiéu chuén
nay dwoc ap dung tai thdi diém nhan vao nghién ctu. Viéc bd tai kham sau khi da nhan vao dwoc ghi nhan
la mét theo d&i va trinh bay trong so dd dong bénh nhan, khéng dung lam tiéu chuén loai trir.

Nhém bénh nhan cé géc Cobb trén 40° ndm trong viing can nhéc chi dinh phau thuat. V&i nhirng treéng
hop nay, quyét dinh diéu tri bdo tdn bang 4o nep dwoc dwa ra sau hdi chan chuyén khoa va thdng nhat voi
gia dinh vé Iya chon phau thuat hodc tir chdi. So dd dong bénh nhan dwoc trinh bay & Hinh 1.

2.2. Phwong phap nghién ctiru

Thiét ké nghién ctru: can thiép 1am sang mot nhém, so sanh trwdce - sau, khdng c6 nhém ching. Béo céo
duoec trinh bay theo khuyén cdo TREND danh cho cac nghién ctvu can thiép khéng phan nhém ngau nhién.

C& méu va cach chon mau: Nghién ctvu st¢ dung phwong phap 1y mau toan bd. Tat cd bénh nhan dap
&ng tiéu chudn chon trong thdi gian nghién ctru déu dwoc moi tham gia, thu dwoc 30 trwdng hop. Nghién
clru khéng d&t c& mau tinh trwdc; hé qua cla diéu nay ddi véi kha nang phat hién khac biét gitra cac phan
nhém dwoc néu & phan han ché.

Ky thuat chup X-quang: Bénh nhan dwoc chup trén hé théng X-quang EOS & tw thé dirng thang tw nhién,
hai tay d&t trén gia d& trwdc ngwe, hai ban chan song song trong khung dinh vi, quét ddng thoi hai binh dién
thdng va nghiéng toan bo cot séng tir C7 dén S5 trong mét 1an quét liéu thap. Ba thdi diém chup gdm truéc
khi lam &o nep, chup lai xuyén qua &o nep ngay sau khi hoan thién dé xac dinh ty 1& nan chinh trong nep, va
chup lai & thang thir 12, chup sau khi da thao nep.

Céch xé&c dinh géc veo: Géc Cobb dwoc do trén binh dién thdng bang cong cu do tich hop cla hé théng
EOS. bét séng gi¢i han trén va dwéi cia mbi dwdng cong dwoc xac dinh la dbt sébng nghiéng nhiéu nhét vé
phia 168m; géc Cobb la géc hop bdi dwdng tiép tuyén b trén than dbt sbng gidi han trén va dwéng tiép tuyén
b dwdi than dbt séng gi¢i han dwéi. Cung cap dbt séng gi¢i han xac dinh trén phim ban dau dwoc dung lai
khi do phim thang th&r 12. V&i bénh nhan c6 dwdng cong ddi, géc Cobb duwgc do riéng cho doan ngwc va doan
that lwng; dwdng cong chinh la dworng cong cé géc Cobb Ién nhét. Ty 18 nan chinh twong dbi dwoc tinh bang
hiéu s6 géc Cobb chia cho géc Cobb ban dau ctia dwdng cong chinh. Hinh thai duwéng cong dwoc phan loai
theo hé théng Lenke [17].

Quy trinh khéo sét bé cu hdi: Tai lan tai kham gan méc 12 thang, bénh nhan dwoc phdng véan truc tiép
bang bd cau hdi in s8n trong phong kham, do diéu duéng va k§ thuat vién chinh hinh da duoc tap huén théng
nhét cach hai thuc hién; bénh nhan duéi 12 tudi dwoc ngudi gidam ho hé tro tra 16i. B6 cau héi gdm phan khao
sat trai nghiém vé&i cac nodi dung vé khé chiu thé chat, sw mién cuéng do hinh thirc clia nep va mirc dd tham
gia ctia bénh nhan vao qua trinh diéu tri, va phan chét lwvong cudc sbng theo SRS-22r.

Céch tinh diém SRS-22r: B cau hoi gém 22 céau chia 5 Iinh vuc, trong dé Bau, Chirc nang/Hoat dong,
Hinh &nh ban than va Strc khde tinh than méi Iinh vwc gdm 5 cau, linh vwe Hai long véi didu tri gébm 2 cau,
chdm theo thang 1-5. Diém Iinh vuc la trung binh cac cau trong linh vyc. Téng diém dworc tinh theo hwéng
dan cham diém cla Scoliosis Research Society, bang tdng diém cla toan bd 22 cau chia cho sb cau dwoc trd
&, twong dwong trung binh ¢6 trong sb clia 5 linh vie theo s cau cda tirng linh ve. Cach tinh nay khac véi
trung binh khong trong sé cta 5 linh vie, do linh vire Hai long chi gdm 2 cau.

Céch tinh thoi gian mang nep: S6 gi& mang nep thuwc t& méi ngay do bénh nhan va gia dinh tw ghi nhan
va khai bao tai mdi Ian tai kham. Hai chi sé6 dwoc tinh riéng. Mdrc tuan thi chi dinh cua tirng bénh nhan béng
sb gid mang nep thuc té chia cho sé gi&» dwoc chi dinh cho chinh bénh nhan dé. Ty 1&é mang nep toan thoi
gian bang sé gi®* mang nep thwc té chia cho 23 gi&» mdi ngay, & mbc mang nep toan thdi gian thuéng dung
trong y van dé so sanh gitra cac nghién ctru.

Céc chi sé thu thap theo tirng phuong phap: Trén X-quang EOS gdm géc Cobb doan ngwe, doan that lung
va dwdng cong chinh tai ba thdi diém, hinh thai dwong cong, dd Risser va ty 1& nan chinh trong nep. T&r bo
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cau hdi gébm tan suét cac tac dung khéng mong muén tai chd, mirc hai long véi hinh thirc san pham, diém
nam Iinh vuc va tdng diém SRS-22r, sb gid mang nep thuc té. T kiém dinh vat liéu gébm d6 bén kéo va do
clrng Shore D; song song dd, tinh trang san pham trong s&r dung dwoc ghi nhan qua danh gia chd quan cda
bénh nhan, gia dinh va sb 1an phai quay lai stra chiva hodc thay thé linh kién.

Kiém dinh co ly tinh vat liéu: Ba mau ther dwoc 4y tlr ba san phadm 4o nep in 3D chon ngau nhién truéc
khi dwa vao diéu tri va gtvi dén Trung tam K§ thuat Tiéu chudn Do lwéng Chét lwong 3 (QUATEST 3).

Tiéu chi k§ thuat dbi vai vat liéu 1a dd bén kéo trén 16 MPa va do cirng Shore D trong khodng 50-60. Quy
trinh ché tao 4o nep nén chinh béng céng nghé in 3D

Bénh nhan dwoc quét hinh hoc vang than minh béng thiét bi quét 3D khong tiép xtc dwoc chuan héa st
dung tai Trwong Dai hoc Bach Khoa Thanh phé H6 Chi Minh va Bénh vién Phuc hdi chirc néng - Diéu tri bénh
nghé nghiép Thanh phé H6 Chi Minh, taoc mé hinh sé dang lu6i da giac (dinh dang STL/OBJ, d6 chinh xac
0,1-0,3 mm) va phan loai theo tiéu chuan 1am sang Rigo 1am co' sé thiét ké nep [18]. M6 hinh dwoc x( ly trén
phan mém CAD dé nén chinh vung 16i, tao khoang gidi phéng ap lwc tai ving 18m, thiét k& do day thanh nep
bién thién (2,4-4,0 mm) va bd tri cac chi tiét chirc nang nhw 16 théng khi, g& ting cing, vi tri I&p dai va bo tron
canh vién. CAu tric nep sau d6 dwoc mé phdng va téi wu héa badng phan mém CAE nham bao ddm do bén
co hoc va kha nang chiu lwc nan chinh trong khi gidam khéi lwong vat liéu st dung.

Nep dwoc ché tao bang cong nghé in 3D dun nhiét. Cac thong sd cong nghé duwoc kiém soat dé han ché
hién twong co ngét, cong vénh d&c trwng cla vat liéu ban két tinh nay. Sau khi in, san phdm dwoc hau xa ly,
l&p mut dém va day dai, kiém tra kich thwéc, do day thanh nep va dé nham bé mat tiép xuc da theo tiéu chi
ky thuat da thiét 1ap, sau d6 cho bénh nhan mang thd trwdc khi dwa vao st dung chinh thire.

2.3. Xtr ly s lidu théng ké

Sé liéu dwoc nhap bang phan mém Epidata 4.6.0.6 va xt ly bang phdn mém Stata 17. Bién dinh tinh dwoc
mo ta bang tan sb va ty 1& phan trdm; bién dinh lwong dwoc mé ta béng trung binh va dd léch chuan hodc
trung vi va khoang t& phan vi tly theo phan phdi ctia bién sb. So sanh géc Cobb trwédc va sau 12 thang bang
kiém dinh t b4t cap. So sanh murc cai thién géc Cobb gitra hai phan nhém mic d6 veo bang kiém dinh Mann-
Whitney. Thay déi phan loai mirc d6 veo cla ttrng bénh nhan dworc 1ap thanh bang chuyén trang thai bat cap;
do bang nay cé nhiéu 6 bang khéng va c& mau nhd, huéng thay ddi dwoc kiém dinh bang kiém dinh d4u chinh
xac trén cac trwong hop co thay dbi phan loai thay vi bang kiém dinh xap xi. Twong quan gitra cac bién dinh
lwong véi mire cai thién géc Cobb sau 12 thang dwoc danh gia bang hé sb twong quan Spearman don bién.
Ngwéng y nghia théng ké dwoc chon la p < 0,05.

2.4. Pao dirc nghién ctru

Nghién ctru duoc thwe hién sau khi Hoi déng Dao dirc trong nghién clru y sinh hoc clia Bénh vién Phuc
hdi chirc nang - Diéu tri bénh nghé nghiép xét duyét va chép thuan theo Quyét dinh sé 08/HPPD-BVPHCN-
DTBNN ngay 05/04/2023. Bénh nhan va nguoi giam hd hop phap dwoc gidi thich day dd vé muc tiéu, quy
trinh va cac nguy co cé thé gap, ddng thoi ky cam két ddng y tham gia truéc khi dwa vao nghién ciwu.
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3. Két qua va ban luan

Bénh nhan veo cdt séng vé can dén kham tai xudng dung cu
chinh hinh, Bénh vién Phuc héi chitc nang - Diéu trj bénh .
nghé nghiép, giai doan 2024-2026 (danh gia tinh phu hgp) Loai tru trudc khi nhan vao:

- Gbc Cobb < 25° hodc > 60°

- Bénh ly cét séng kém theo
(lao, u, veo cdt séng bam sinh)

- Veo cét séng thi phat sau bénh
than kinh - co hoac hdi chimg
di truyén

Thoéa tiéu chudn chon mau va déng y tham gia
Pugc thiét k&, ché tao va cap 4o nep chinh hinh in 3D
n =30

Theo ddi va tai kham dinh ky dén thang thir 12
n =30
Bo6 theo doi: 0; rat khoi nghién cau: 0

Pua vao phan tich (n = 30)

« Goc Cobb trén X-quang EOS trudc va sau 12 thang: n = 30
(doan nguc n = 24; doan that lung n = 27)

« BO cau hdi tradi nghiém va SRS-22r: n = 30
(muc tac dung khéng mong muén: n = 25 tra 1&i day da)

« Kiém dinh cd ly tinh vat liéu tai QUATEST 3: 3 mau &o nep

Phan tich phan nhom theo muc dd veo ban dau
Cobb 25-40°:n = 24
Cobb > 40°:n =6

Hinh 1. So' d6 dong bénh nhén trong nghién ciru

3.1. Pac diém chung va dic diém lam sang truwdc diéu tri

Nghién cru thu nhan 30 bénh nhan veo cét séng vé can dwoc diéu tri bang 4o nep chinh hinh ché tao
bang céng nghé in 3D; ca 30 trwdng hop hoan tat theo dbi 12 thang, khéng cé truéng hop nao mat theo ddi
ho&c rut khéi nghién clru. Tudi trung binh ctia mau la 13,4 + 3,2 tudi (4-17 tudi), trong dé 26 trwéng hop
(86,7%) ttr 10 dén 17 tudi va 4 trudng hop (13,3%) dwdi 10 tudi. N gi¢i chiém 28/30 (93,3%). V& thoi gian
tir khi phat hién veo cot séng dén khi tham gia nghién cru, 9 trwdng hop (30,0%) méi phat hién gan thdi diém
kham, 6 trwong hop (20,0%) phat hién khodng 3 thang, 4 trwong hop (13,3%) khoang 6 thang, 10 trwdng hop
(33,3%) trén 1 ndm va 1 trwéng hop (3,3%) khong rd théi diém phat hién.

Theo mirc do veo, 24/30 bénh nhan (80,0%) & mirc trung binh 25-40° va 6 trwdng hop (20,0%) & mirc
nang trén 40°. V& hinh thai dwéng cong, dwdrng cong nguc-that lwng chiém ty 1é cao nhét (16/30; 53,3%), tiép
theo 1a dwong cong that lwng don thudn (6/30; 20,0%), dwdng cong ddi ngwe-that lwng (5/30; 16,7%) va
dwéng cong ngue don thuan (3/30; 10,0%). Toan bd bénh nhan dwoc chi dinh 4o nep Boston-Chéneau ché
tao bang cong nghé in 3D.

Phan bé tudi va gi¢i cia mau phu hop véi dich t& hoc veo cot sdng vé can, trong d6 ty 1& méc & nir cao
gan gép ddi nam va dinh phat hién quanh 12-14 tudi & nir [2]. Mét phan ba sb bénh nhan dwoc phat hién trén
1 n&m truéc khi bat dau didu tri, phu hop véi déc diém it triéu chirng co néng & giai doan dau va cho thay vai
trd cla tAm soat chi dong tai trwéng hoc [3, 19]. Quan thé nghién ciru bao gém 4 trwdng hop dudi 10 tudi,
thudc nhém veo cot sbng vo can tudi thiéu nhi, nén két qua khdng quy chiéu hoan toan vé nhém veo cot sdng
vo c&n tudi vi thanh nién vén chiém phan I1&n y van quéc té.
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Bang 1. Bdc diém chung va dac diém Iam sang trwérc diéu tri (n = 30)
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Dic diém Tan s6 Ty 1é (%)
Tudi (n&dm), TB + DLC (khodng) 13,4 + 3,2 (4-17)

Nhém 10-17 tudi 26 86,7
Nhém duéi 10 tudi 4 13,3
Gi¢i nly 28 93,3
Gi¢i nam 2 6,7
Thoi gian phat hién: m&i phat hién 9 30,0
Thoi gian phat hién: khodng 3 thang 6 20,0
Thoi gian phat hién: khodng 6 thang 4 13,3
Thoi gian phat hién: trén 1 nam 10 33,3
Thoi gian phat hién: khéng ro 1 3,3
Mtrc db veo trung binh (25-40°) 24 80,0
Mrc d6 veo nang (> 40°) 6 20,0
Pudng cong nguc-that lwng 16 53,3
Pudng cong that lwng 6 20,0
Pudng cong ddi (nguc + that lwng) 5 16,7
Puwdng cong nguc 3 10,0
S6 gi® mang nep dworc chi dinh: 20 gid/ngay 28 93,3
S6 gi® mang nep dworc chi dinh: 22 gid/ngay 1 3,3
S6 gi® mang nep dworc chi dinh: 23 gid/ngay 1 3,3

3.2. Hiéu qua nan chinh géc Cobb sau 12 thang

O doan nguc, géc Cobb gidm trung binh tir 34,3 + 10,6° xudng 26,6 + 9,3° (mlrc gidm 7,7 + 4,8°; n = 24);
& doan that lwng, géc Cobb gidm tir 29,0 + 9,0° xudng 19,7 + 8,4° (mlrc gidm 9,4 + 6,2°; n = 27). Xét trén
duwéng cong chinh, géc Cobb giam tir 34,8 + 7,7° xubng 26,0 + 8,7° (mlrc gidm 8,8 + 4,2°). Khac biét trudc -
sau & ca ba chi s6 d&u cé y nghia théng ké (p < 0,001) va khéng c6 trwdng hop nao tién trién dwdng cong tir
5° tré Ién trong 12 thang theo doi.

Mtrc cai thién ghi nhan & day nam trong khoadng da bao céo v&i 4o nep Chéneau trong y van quéc té [5]
va v&i 4o nep Boston-Chéneau ché tao theo phuwong phap truyén théng tai cling co sé [6]; két qua ciing ddng
hwéng véi thir nghiém ngau nhién dbi chirng cho thay 4o nep in 3D va &o nep quy wédc khong khac biét vé
hiéu qua nén chinh [14] va v&i nghién clru doan hé ghi nhan ty & tién trién thap hon & nhém 4o nep in 3D
[15]. Do thiét ké mot nhdém khéng coé dbi chirng va thoi gian theo déi méi 12 thang, cac dbi chiéu nay chi mang
tinh tham chiéu va chwa cho phép két luan vé tinh khéng thua kém.

Béang 2. Géc Cobb trwréc va sau 12 thang diéu tri bang do nep in 3D

DPoan cét séng n Ban dau (°) Sau 12 thang (°) Murc giam (°) p*
Boan nguc 24 34,3+10,6 26,6 £9,3 7,748 < 0,001
Doan that lung 27 29,0+ 9,0 19,7+84 94+6,2 < 0,001
Buwong cong chinh 30 348+7,7 26,0 +£8,7 8,8+4,2 < 0,001

Sé liéu trinh bay dwéi dang TB * DLC. *Kiém dinh t bat cap.

3.3. Pac diém lam sang sau 12 thang diéu tri

Bang chuyén trang thai theo tirng bénh nhan (Bang 3) cho thdy 16/24 bénh nhan nhém veo trung binh
chuyén sang mirc nhe dwdi 25° va 8 trwdng hop gilr nguyén mirc trung binh; & nhém veo néng, 4/6 chuyén
vé murc trung binh va 2 trwdng hop gitr nguyén marc ndng. Khéng bénh nhan nao chuyén sang méc néng
hon. Trong 20 trwéng hop cé thay dbi phan loai, ca 20 déu theo hwéng cai thién (kiém dinh ddu chinh xac, p
< 0,001). S6 bénh nhan cé goéc Cobb trén 45°, nguéng thwdng dwoc can nhac phau thuat, giam tir 3 (10,0%)
xubng 1 (3,3%).

Dich chuyén phan loai theo tirng bénh nhan bb sung théng tin ma mec gidm géc Cobb trung binh khéng
thé hién dwoc, rd nhat & nhém veo nang, noi mirc gidm tuyét déi twong dwong nhém trung binh nhwng chi
4/6 trung hop xudng dwoc mire trung binh. Nghién ctru doan hé trén 103 bénh nhan ciing ghi nhan ty 1& tién
trién dwdng cong thdp hon & nhém &o nep in 3D so v&i 4o nep quy wéc [15]. Géc Cobb dwdi 25° & mbe 12
thang chwa phai la két cuc diéu tri cudi cung, vi dwérng cong con c6 thé tién trién trong phan ting trudng con
lai va sau khi nglrng mang nep [1].
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Béang 3. Chuyén trang thai mirc d6 veo cua tieng bénh nhan sau 12 thang (n = 30)

Mtrc d6 veo ban dau Nhe (< 25°) Trung binh (25-  Néng (> 40°) Tong
40°)

Trung binh (25-40°) 16 8 0 24

Nang (> 40°) 0 4 2 6

Tbng sau 12 thang 16 12 2 30

Khéng c6 bénh nhan nao & mirc nhe trwére diéu tri. Kiém dinh ddu chinh xéc trén 20 trirdng hop c6 thay dbi phan
loai: p < 0,001.

3.4. Phén tich phdn nhém theo mirc dd veo ban dau

O nhém veo trung binh (Cobb 25-40°, n = 24), géc Cobb dwdng cong chinh gidm tir 31,8 + 4,5° xubng 22,6
+ 5,3°, twong (rng mirc gidm 9,2 + 4,0° va ty 1& nan chinh 29,0 + 13,1%. O nhom veo nang (Cobb > 40°, n =
6), géc Cobb giam tir 47,0 + 5,5° xudng 39,7 + 5,8°, twong trng mirc gidm 7,3 + 4,9° va ty 1& nén chinh 15,3 +
10,0%. Mirc gidm tuyét dbi gitka hai nhém khac biét khéng coé y nghia théng ké (p = 0,337), trong khi ty I& nan
chinh twong dbi cao hon & nhém veo trung binh (p = 0,029). Ty Ié dat mic gidm tir 5° tré 1én & 20/24 (83,3%)
& nhém veo trung binh va 3/6 (50,0%) & nhém veo nang.

Chénh léch vé ty 1& nén chinh phiu hop véi dac diém co sinh hoc da biét, khi dwdng cong cang Ién thi do
mém déo cot sbng cang gidm. Trén thwe hanh, diéu nay dat ra yéu cau theo di sat hon va tw van rd hon vé
kha n&ng phai chuyén sang phau thuat déi véi nhém trén 40°. Véi chi 6 trwéng hop & nhém veo néng, so
sanh nay cé cong suét thdng ké thap va can dwoc kiém chirng trén c¢& mau Ién hon.

Béng 4. Hiéu qué nan chinh géc Cobb theo mirc dé veo ban dau

Chi so Cobb 25-40° (n = 24) Cobb >40° (n =6) p
Goéc Cobb ban dau (°) 31,845 47,055 -
Go6c Cobb sau 12 thang (°) 226+5,3 39,758 -
Murc gidm géc Cobb (°) 92+4,0 7,3+49 0,337*
Ty |& nan chinh (%) 29,0 £ 13,1 15,3+ 10,0 0,029*
Dat mirc gidm = 5°, n (%) 20 (83,3) 3 (50,0) -

86 liéu trinh bay dwéi dang TB £ BLC, trir dong cudi. *Kiém dinh Mann-Whitney.

3.5. K&t qua kiém dinh vat liéu va tinh trang san pham trong st dung

Trén ba mau thir tai QUATEST 3, d6 bén kéo dat trung binh 34,43 + 0,35 MPa (dao dong 34,1-34,8 MPa),
vwot nguwéng ki thuat dat ra la trén 16 MPa. Do cing Shore D do & 1 gidy cla ca ba mau déu bang 77, ndm
ngoai khoang tiéu chi dat ra trwédc la 50-60. Theo b tiéu chi k§ thuat do nhédm nghién ctvu thiét 1ap, c& ba mau
dat tieu chi d6 bé&n kéo nhwng khéng dat tiéu chi d6 cirng.

Trén l1am sang trong 12 thang st dung, 24/30 bénh nhan va gia dinh (80,0%) danh gia vat liéu 4o nep con
nguyén ven, 1 trwong hop (3,3%) thay vat liéu qua cirng gay kho chiu, 1 trudng hop (3,3%) phai quay lai thay
day dai va khéng c6 tredng hop nao nit gay thanh nep.

Do bén kéo cao hon hai lan nguwéng dat ra phu hop véi cac bao céo vé dung cu chinh hinh in 3D tw
polypropylene khi quy trinh in va hau x& ly dwoc kiém soat [11, 12]. Két qua dd cirng thi ngwoc lai: gia tri do
duwoc cao hon hén khoang du kién, nghia 1a vat liéu thyc té cirng hon thiét ké. Vat liéu cirng hon gil lwc nén
chinh &n dinh hon nhwng phan bé ap lwc trén bé mat tiép xtc da kém hon, va danh gia chd quan cia bénh
nhan khéng thay thé dwoc kiém dinh co tinh d& xac nhan diéu nay. Hai kha néng can dwoc phan dinh truéc
khi két luan: hodc khodng 50-60 dat ra chwa phu hop véi loai polypropylene va thong sé in dang dung, hodc
quy trinh in dang tao ra vat liéu khac véi du kién ban diu. Ca hai déu doi hoi ra soat lai bd tiéu chi vat liéu
trwdc khi mé rong san xuét, cuing véi kiém dinh trén san pham da qua s& dung dé mé ta dién tién co tinh theo
thoi gian deo, diéu ma nghién ctu nay chwa thwe hién.

3.6. Trai nghiém va chat lwgng cudc sdng ctia bénh nhan

Trong 25 bénh nhan tra 1&i day dd phan tac dung khéng mong muén, cac biéu hién tai chd dwoc ghi nhan
gdm dau tai vi tri ti dé& 8 trwdng hop (32,0%), lo I&ng khi deo nep 7 (28,0%), cdm giac ngdt ngat 5 (20,0%),
han ché di chuyén 5 (20,0%), ngdp thé 4 (16,0%), phong da 1 (4,0%) va gi¢i han tdm van déng 1 (4,0%).
Khong cé trwdng hop nhiém tring da hay teo co nao trong suét thoi gian theo ddi, va khéng truéng hop nao
phai ngirng mang nep vi tac dung khéng mong mudn.
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V& hinh thirc va tam ly, 29/30 bénh nhan (96,7%) hai ldng ho&c rat hai Iong véi mau do nep, trong khi 5/30
(16,7%) cam thay xau hd khi mac 4o nep di hoc va 2/30 (6,7%) tw danh gia ban than hap dan & muc hinh anh
ban than ctia SRS-22r (diém trung binh muc nay 3,0 + 0,5). Diém SRS-22r theo tirng linh vie lan lwot la: Pau
3,8 + 0,9; Chirc nang/Hoat ddng 3,6 + 0,9; Hinh anh ban than 3,3 + 0,8; Strc khde tinh than 3,9 + 0,8; Hai long
véi diéu tri 4,1 £ 0,8. Téng diém SRS-22r tinh theo trong s sé cau cla tirng linh vuwc dat 3,7 £ 0,6.

Thoi gian mang nep dwoc chi dinh 1a 20 gid/ngay & 28 bénh nhan, 22 gid/ngay & 1 va 23 gid/ngay & 1
trwdng hop. Sé gid mang nep thuc té trung binh dat 21,9 + 0,9 gid/ngay, bdng hodc cao hon sé gi® dwoc chi
dinh & 28/30 bénh nhan (93,3%); hai trwdng hop con lai dat 96,4% va 98,3% sb gi& dwoc chi dinh. So véi
mdc mang nep toan thoi gian 23 gid/ngay thwéng ding trong y van, ty 1& dat dwoc la 95,1 + 3,9% (87,0-
100%). Sé liéu nay do bénh nhan va gia dinh tw khai bao nén cé thé chiu &nh huéng cta sai léch mong muén
xa hoi; mirc cao béat thuwéng so véi y van vé didu tri nep cang cho thay nhu cau ghi nhan khach quan bang
cam bién nhiét gan trong nep & cac nghién clru sau.

Diém Hai long vai diéu tri dat 4,1/5, twong ddng véi mie hai long ghi nhan & bénh nhan mang 4o nep in
3D trong nghién ctru doan hé dung cung nhém coéng cu danh gia chat lwong cudc séng [15]. O chiéu nguoc
lai, gAn mot phan ba bénh nhan bao cdo dau tai vi tri ti d& va hon mét phan tw bao céo lo l1ang khi deo nep,
trong khi Hinh &nh ban than la linh vwc cé diém thap nhét trong nam linh viec SRS-22r. Cac ty 1é nay khong
nhd va phu hop véi mé ta dinh tinh vé ganh ndng tam 1y - xa hdi & bénh nhan vi thanh nién mang nep kéo dai
[20]. Nghién ctru khéng danh gia bat ky can thiép tam ly ndo, nén chi cé thé ghi nhan rang khia canh tam ly -
xa héi dang dwoc cha y trong qua trinh theo doi.

Béng 5. Trai nghiém va chat Iwong cudc séng ctia bénh nhéan sau 12 thdng
Dic diém ] Tans6/TB+DLC Ty 1é (%)
Tac dung khéng mong muon (n = 25)

Dau tai vi tri ti dé 8 32,0
Lo I&ng khi deo nep 7 28,0
Cam thay ngét ngat 5 20,0
Han ché di chuyén 5 20,0
Ngbép thé 4 16,0
Phdng da 1 4,0
Gid¢i han tAm van dong 1 4.0
Nhiém tring da hodc teo co 0 0,0
Hinh thirc va tdm ly (n = 30)

Hai Idng / rat hai long véi mau o nep 29 96,7
Xau hé khi méc 4o nep di hoc 5 16,7
Ty danh gia ban than hap dan (muc hinh anh ban than) 2 6,7
Diém SRS-22r theo linh vwc, thang 1-5 (n = 30)

Dau 3,8+0,9

Chirc nang/Hoat dong 3,6+0,9

Hinh &nh ban than 3,3+0,8

Stre khée tinh than 3,9+0,8

Hai Idng véi diéu tri 41+0,8

Tbng diém SRS-22r (trong sb theo sb cau) 3,7+0,6

Thé&i gian mang nep (n = 30)

S6 gid mang nep thuc té (gid/ngay) 21,9+0,9

DPat hodc vuwot s6 gi¢ dwoc chi dinh 28 93,3
Ty |& so v&i mbc 23 giv/ngay (%) 951+39

3.7. Cac yéu t6 lién quan dén mirc cai thién géc Cobb

Trong bén bién dwoc khdo sat bang twong quan Spearman don bién, chi sb gid mang nep thuc té& mbi
ngay cho thy twong quan thuan mirc dd trung binh véi mire céi thién géc Cobb sau 12 thang (rho = 0,55; p
= 0,002). Tudi, goc Cobb ban dau va ty I& nén chinh trong 4o nep tai thdi diém ban dau déu khong cho thay
twong quan c6 y nghia thdng ké (p > 0,05).

Quan hé gitra sb gid mang nep va hiéu qua diéu tri da dwoc xac 1ap trong thir nghiém |am sang ngau nhién
c6 dbéi chirng quy md 1&n [4] va dwoc ghi nhan lai trong nghién ctru so séanh 4o nep in 3D vé&i 4o nep quy wéc
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[14]. Pay la phan tich don bién trén bdn bién sé nén chi mé ta méi lién quan, khéng xac dinh yéu t6 tién lwong
doc lap; sb bién dwoc khao sat cling han ché nén khong loai trir dwoc vai trd ctia cac yéu td chwa do nhw do
Risser hay d6 mém déo cot séng.

Bang 6. Twong quan Spearman giira dic diém ban dau va mirc céi thién géc Cobb sau 12 théang

Yéu td ban dau Hé s6 Spearman (rho) Gia tri p

Tubi (ndm) -0,09 0,648
Goc Cobb ban dau (°) 0,05 0,802
Sé gid mang nep thuc t& mdi ngay (gi®) 0,55 0,002
Ty lé ndn chinh trong 4o nep ban dau (%) 0,01 0,961

3.8. Han ché ctia nghién ciru

Thiét ké mdt nhém so sanh trwéc - sau khdng tach dwoc hiéu qua ctia 4o nep in 3D khdi dién tién tw nhién
ctia bénh, nén moi dbi chiéu véi 4o nep truyén thdng & day déu gian tiép quay van. Nghién ctu khong dét c&
mau tinh trwéc; véi 30 trvdng hop, trong dé chi 6 & phan nhém veo nédng, kha nang phat hién khac biét gitra
hai phan nhém 1a thap va két qua phan nhém can dwoc xem |a tham do. Théi gian theo ddi 12 thang chwa dd
dé tra 161 két cuc quan trong nhét 1a ty [ tranh dwoc phau thuat khi bénh nhan dat Risser 5. V& chi tiéu danh
gia, nghién ctru chi do géc Cobb trén mat phang tran, chwa ghi nhan d6 xoay than dét séng bang thuéc do
veo hay chi s6 hinh thai b& mat, nén chwa phan anh hiéu qua nén chinh ba chiéu; d6 tin cay ctia phép do trong
cung ngudi do va gitra nhirng ngwdi do ciing chwa dwoc lwong gid. S gid mang nep do bénh nhan tw khai
bao. Kiém dinh co ly tinh chi thwc hién trén ba mau chwa qua st dung va khong co thtr nghiém mai chu ky,
nén khong két luan dwoc vé d6 bén mai cha vat liéu. Quan thé nghién ctru bao gébm ca nhém dwéi 10 tudi va
trai rong tir Risser 0 dén Risser 4, hai dau cla phd nay khac nhau dang ké& vé nguy co tién trién. Cac nghién
ctru tiép theo can thiét k& cé nhdm chirng so sanh truc tiép véi 4o nep CAD/CAM hodc 4o nep bé bt truyén
thédng, mé rong c& mau, theo ddi dén khi trwdng thanh xwong, bd sung do dd xoay than dbt sdng, giam sat
tuan thd bang cdm bién va kiém dinh co tinh vat liéu trén san pham da qua st dung.

4. Két luan

Trén 30 bénh nhan veo cot sdng v can con tiém ndng téang trwdng mang 4o nep chinh hinh ché tao bang
coéng nghé in 3D, sau 12 thang géc Cobb duwéng cong chinh gidm tir 34,8 + 7,7° xudng 26,0 + 8,7° (mlrc gidm
8,8 +4,2°; p <0,001), doan ngwc gidm 7,7 + 4,8° va doan that lwng gidm 9,4 + 6,2°. Trong 20 trwd'ng hop thay
ddi phan loai mirc do veo, ca 20 déu theo huéng céi thién; s6 bénh nhan & mirc ndng gidm tr 6 xubéng 2 va
khong truéng hop nao tién trién tlr 5° tré 18n. Ty 1& ndn chinh twong déi dat 29,0 + 13,1% & nhém Cobb 25-
40°, cao hon mirc 15,3 + 10,0% & nhom trén 40° (p = 0,029). Vat liéu dat do bén kéo 34,43 + 0,35 MPa, vuot
ngwdng 16 MPa, nhwng dé cirng Shore D bang 77 nam ngoai khoéng tiéu chi 50-60 dét ra trwdc, cho thay bo
tiéu chi vat liéu can dwoc ra soat lai. Téng diém SRS-22r dat 3,7 + 0,6, cao nhat & [inh vwc Hai long véi didu
tri (4,1 £ 0,8) va thap nh4t & Hinh &nh ban than (3,3 £ 0,8); tac dung khéng mong mudbn thwéng gdp nhét 1a
dau tai vi tri ti d& (32,0%), khéng c6 nhiém trung da hay teo co. Trong bdn bién dwoc khao sat, sé gi& mang
nep thwc té méi ngay 1a bién duy nhét twong quan thuan véi mire céi thién géc Cobb (rho = 0,55; p = 0,002).

L&i cam on

Nhém tac gia tran trong cdm on S& Khoa hoc va Céng nghé Thanh phd H6 Chi Minh va Quy Phat trién
Khoa hoc va Cong nghé Thanh phd Hb Chi Minh (HCM-FOSTED) da tai tro' kinh phi thwc hién nghién ciru,

A«

trong khuén khé nhiém vu khoa hoc va cong nghé “Nghién ctru (rng dung k¥ thuat in 3D trong thiét ké&, ché tao
40 nep phuc vu diéu tri veo cot sdng v can” (Quyét dinh sé 720/QD-SKHCN ngay 16/9/2024 cta Sé& Khoa
hoc va Céng nghé Thanh phé H6 Chi Minh), do Bénh vién Phuc hdi chirc nang-Diéu tri b&nh nghé nghiép cha
tri thwe hién. Nhém tac gia ciing cdm on Trung tdm Ky thuat Tiéu chudn Do lvéng Chét lwong 3 (QUATEST

3) da hé tro kiém dinh co ly tinh vat liéu.

Tuyén b6 vé xung dét lgi ich

Cac tac gia tuyén bd khong cé xung dot vé loi ich tai chinh hodc mbi quan hé ca nhan nao cé thé anh
hwdng dén két quéa nghién clru dwoc bao céo trong bai bao nay.

https://tapchisinhlyhoc.com.vn/ [131] DOI: 10.54928/vjop.v30i3.620



https://tapchisinhlyhoc.com.vn/

Vietnam Journal of Physiology, Vol.30(3), 9/2026 ISSN: 1859 — 2376

Tuyén bé vé viéc st dung tri tué nhan tao

Nhom tac gid khong cé st dung céng cu tri tué nhan tao trong thyc hién bai bao.

boéng gop cua tac gia

Nguyén Hoai Nam va Phan Minh Hoang lén y twéng va thiét k& nghién cu. Dinh Quang Thanh, L& Anh
Ngoc va Binh Thj Lan kham lam sang, chi dinh va thu thap sb liéu. Lé Phan Hoang Chiéu, Ngbé Tran Tuan Dat
va Ly Khac Tong thuc hién quét 3D, thiét ké va mé phéng o nep. Ha Ngoc Nguyén, Tran Nhét Thu, Nguyén
Thanh Hién, Phan H6 Céng Hau va Nguyén Minh Huy ché tao, hau xt Iy s&n phadm va phdi hop kiém dinh vat
liéu. Nguy&n Hong Ha, Lé Thi Ha Quyén phan tich va dién giai s6 liéu. L& Thi Ha Quyén soan thdo ban thao
va chiju trach nhiém lién hé. T4t ca tac gid da doc, chinh stra va phé duyét ban thdo cudi clng.
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r EFFECTIVENESS, DURABILITY AND PATIENT

| J(' ASEEIY EXPERIENCE OF 3D-PRINTED SPINAL ORTHOSES IN
DRt THE TREATMENT OF IDIOPATHIC SCOLIOSIS AT THE
HOSPITAL FOR REHABILITATION - PROFESSIONAL

DISEASES
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University Ho Chi Minh City, Viet Nam
4Vietnam National University Ho Chi Minh City, Viet Nam
5Ho Chi Minh City University of Technology (HCMUT), Vietnam National University Ho Chi Minh City, Viet
Nam
8Ho Chi Minh City University of Technology (HUTECH), Viet Nam
"D&C Trading Service Technology Co., Ltd., Viet Nam
8Can Tho University of Medicine and Pharmacy, Viet Nam
Introduction: Bracing is the best-evidenced conservative option in idiopathic scoliosis, yet conventional
plaster casting is time-consuming and operator-dependent, while longitudinal data on 3D-printed orthoses
in Viet Nam remain scarce, particularly regarding material durability and patient experience. Objectives:
This study therefore aimed to quantify Cobb angle improvement, material durability and patient experience
after 12 months of wearing a 3D-printed spinal orthosis. Materials and methods: A single-arm, pre-post
clinical intervention study was conducted in 30 skeletally immature patients (Risser below 5, Cobb angle
25-60°) at the Ho Chi Minh City Hospital for Rehabilitation - Professional Diseases between 2024 and 2026.
Cobb angles were measured on EOS radiographs before bracing and at 12 months; experience and quality
of life were assessed with a structured questionnaire and the SRS-22r; material properties were tested at
QUATEST 3. Results: At 12 months the major-curve Cobb angle decreased from 34.8 + 7.7° to 26.0 + 8.7°
(p < 0.001); the proportion of severe curves fell from 20.0% to 6.7% and 53.3% of patients moved below
25°, with no curve progressing by 5° or more. Relative correction was higher in the 25-40° group than in the
> 40° group (29.0 £ 13.1% versus 15.3 £ 10.0%; p = 0.029). Tensile strength of three specimens averaged
34.43 + 0.35 MPa, exceeding the 16 MPa thresholds, whereas Shore D hardness reached 77, above the
pre-specified 50-60 range. The most frequent local complaint was pressure-site pain (32.0%), with no skin
infection or muscle atrophy; the total SRS-22r score was 3.7 + 0.6. Among the four variables examined,
actual daily wearing time was the only one positively correlated with Cobb angle improvement (rho = 0.55;
p = 0.002). Conclusion: The 3D-printed orthosis produced encouraging early correction, while the material
acceptance criteria require revision.
Keywords: Idiopathic scoliosis; spinal orthosis; 3D printing; Cobb angle; SRS-22r; patient experience.
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