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ABSTRACT

Objective: To evaluate initial results of total hip arthroplasty (THA) using 3D-printed patient-
specific instruments (PSI) at Bac Ninh General Hospital No. 1, June 2024 — August 2025.

Subjects and method: 17 consecutive patients with hip osteoarthritis undergoing THA with
3D-printed PSI, selected by convenience sampling. Prospective case series. Primary outcome:
deviation of actual cup abduction and anteversion angles from PSI plan measured on
postoperative radiographs. Secondary outcome: Harris Hip Score (HHS). Significance threshold:
p &lt; 0.05.

Results: Mean age 55.0 = 10.78 years (38-72); 94.12% male. Mean surgical time 75.29 = 9.75
min; no blood transfusion; primary wound healing in 16/17 cases (94.12%), one superficial
infection managed conservatively. Mean deviation: abduction angle 0.79 = 1.75° (95% CI 0.07-
1.51°); anteversion 0.72 = 2.81° (95% CI -0.72-2.16°); 88.24% within 5° for abduction, 94.12%
within 5° for anteversion. HHS improved from 51.59 + 3.59 to 89.12 + 5.57 (difference 37.53, 95%
Cl1 35.12-39.94, p &lt; 0.01). Good-to-excellent outcomes: 94.12%.

Conclusion: 3D-printed PSI achieved placement close to the preoperative plan and significantly
improved postoperative hip function. Controlled studies with larger samples and longer follow-up
are needed to confirm efficacy and durability.
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NHAN XET KET QUA BU'G'C bAU U’NG DUNG CONG NGHE IN 3D TRONG PHAU
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Nguyén Van Chuan™, Tran Trung Diing?, Vi Nhat Dinh?, Duong Quéc Thién', Nguyén Manh Hung', Ha Bang Binh’

'Bénh vién Pa khoa Bac Ninh s6 1 - Lé Loi, P. Bac Giang, Tinh Bic Ninh, Viét Nam
2Bénh vién Pa khoa Qudc té Vinmec Times City - 458 Minh Khai, Khu dé thj Times City, P. Vinh Tuy, Tp. Ha Néi, Viét Nam
3Hoc vién Quény - 160 Phung Hung, P. Ha B6ng, Tp. Ha Noi, Viét Nam

Ngay nhan: 17/07/2026
Ngay stra: 18/08/2026; Ngay dang: 04/09/2026

TOM TAT

Muc tiéu: Danh gia két qua budc dau phau thuat thay khdp hang toan phan st dung trg cu dan
dudng ca thé hoa in 3D (Patient Specific Instrument — PSI) tai B&nh vién Da khoa Bac Ninh s8 1 tir
thang 6/2024 dén thang 8/2025.

D6i twgng va phuong phap: 17 bénh nhan thodi hda khép hang duoc phau thuat thay khép hang
toan phan co str dung PSl in 3D, chon mau thuén tién. Nghién clru mé ta loat ca bénh sir dung di¥
liéu ti€n clru. Bién két cuc chinh: do léch géc nghiéng va goc nga trudc 6 cbi, chudi khdp do trén
Xquang, CT scanner hau phau so vdi k& hoach PSI; bién phu: chirc ndng khdp theo thang diém
Harris Hip Score (HHS). Ngu&ng y nghia thong ké p< 0,05.

K&t qua: Tudi trung binh 55,0 = 10,78 (38-72 tudi), nam gidi 94,12%. Thoi gian phau thuét 75,29 +
9,75 phat; khong truyén mau; lién vét mé ky dau 16/17 ca (94,12%), 1 ca nhiém khuén néng dugc
diéu tri bao ton béng khang sinh, thay bang hang ngay, 6n dinh ra vién sau 15 ngay. D6 l&éch trung
binh géc nghiéng 6 ¢8i 0,79 = 1,75° (KTC 95%: 0,07-1,51°); dé l&ch gbc nga trudc 0,72 + 2,81° (KTC
95%: -0,72-2,16°); 88,24% lech goc nghiéng dudi 5°, 94,12% léch goc nga trude dudi 5°. Diém HHS
tang tr 51,59 + 3,59 l&n 89,12 = 5,57 (chénh l&ch 37,53 diém, KTC 95%: 35,12-39,94, p &lt; 0,01).
K&t qua tot va rat tot dat 94,12%.

K&t luan: PSl in 3D glup dat cac céc céu phan khép sat véi ke hoach va cai thiéncoy nghla chirc
nang khdép hang saumo. Can nghlen cu d6i ching v6i cd mau l6n hon va theo déi dai han dé khéng
dinh hiéu qua va tinh bén virng clia phuong phap.

Tir khéa: In 3D, thay khdp hang toan phan, tro cu cé thé héa, PSI, chan thuong chinh hinh.

1. DAT VAN DE

Phau thuat thay khdp hang toan phan la mét trong nhitng
can thiép ngoai khoa thanh céng nhat cliay hoc hién dai,
mang lai cai thién chirc nang va chat lugng s6ng ro rét
cho bénh nhan bénh ly khép hang giai doan cudi [1] Tuy
nhién, cac bién chu’ng nhu trat kh&p, mai mon be mat
t|ep xuc, long khép va han ché bién dé van dong van con
xay ra; moét trong nhitng nguyén nhan chinh dugc xac
dinh qua t8ng quan hé théng & vj tri dat c4u phan & cdi
ngoai khodng muc tiéu va lia chon sai ¢ khdp t6i wu [2].
Lewinnek (1978) d& xuét vung an toan & c6i vdi goc
nghiéng 40 = 10° va géc nga trudc 15 = 10°[3]; dat 6 cdi
ngoai vung nay lam ty L& trat khdp tang tir 1,5% lén 6,1%,
theo meta-phan tich trén khoang 5 triéu ca thay khép
hang toan phan [4].

DE nang cao do chinh xac trong phau thuét, nhiéu cong
nghé dé dugc Ung dung nhu robot, navigation va dan
dudng phau thuat bang in 3D. Trg cu dan dudng ca thé
hoa in 3D (Patient Specific Instrument — PSI) dugc thiét
ké dua trén dif liéu chup cét L&p vi tinh 3D cla tirng bénh
nhan, gitp phau thuat vién xac dinh chinh xac c& va vi
tri dat khdp nhan tao véi chi phi thdp hon so véi robot
hay navigation [5,6]. Bénh vién Da khoa B&c Ninh s6 1
da budc dau tng dung ky thuat nay. Ching t6i thuc hién
nghién cltu nham danh gia két qua budc dau phiu thuat
thay khdp hang toan phan s dung PSlin 3D tai Bénh vién
PakhoaB&c Ninh s8 1 tlrthang 6/2024 dén thang 8/2025.

*T4c gia lién hé

2. DOI TUONG VA PHUONG PHAP NGHIEN cU'U

2.1. Dai twgng nghién cru: 17 bénh nhan thoai hoéa
khép hang duoc phau thuat thay khdp hang toan phan co
su dung PSl in 3D tai Bénh vién Pa khoa Bac Ninh sé 1,
chon mau thuan tién lién ti€p tir thang 6/2024 dén thang
8/2025. Tiéu chudn chon: (1) thoai hdéa khdp hang giai
doan lll, IV theo Kellgren-Lawrence c6 chi dinh thay khép
hang toan phén ( ) chup cét l&p vi tinh 64 day t&r mao
chéu dén hét 16i cau du chat lugng thiét ké PSI; (3) dongy
tham gia. Tiéu chuén loai: tién si phau thuat ving hang,
di dang nang khép hang, thiéu dit liéu theo ddi sau mé.

2.2. Phuong phap nghién ctru: M6 ta loat ca bénh s
dungd(rliéu tién cu. Quytrinh: (1) Chup cat l&p vitinh 64
day (Fujifilm Scenaria View); (2) Lap k& hoach trén phan
mém MediCad Hip 3D 2.0, xac dinh c& va vi tri dat 6 cdi
(g6c nghiéng, goc nga trudc) va chudi khdp; (3) Thiét ké
va in PSI gdm ba c8u phan A, B, C; (4) Phau thuat dudng
mé phia sau; (5) Danh gid két qua saumétai1, 3,6 va 12
thang.

- Do ludng bién va xir ly s6 liéu: Goc nghiéng va goc
nga trudc 6 c6i dugc do trén Xquang, CT scanner trudc
va sau m6 bdi hai phiu thuat vién déc lap; hé s6 tuong
quan ndi l&p (ICC) dugc tinh dé danh gia do lap lai. Bién
két cuc chinh la do léch tuyét déi (°) so vdi ké hoach PSI;
bién phu la diém Harris Hip Score tai 6 thang. S6 liéu x{
ly bang SPSS 26.0; kiém dinh t ghép cap, trinh bay khoang
tin cay 95% (KTC 95%); p &lt; 0,05 co y nghia théng ké.
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3. KET QUA

3.1. Pac diém chung

Trong 17 bénh nhan nghién clu bi thoai hda khép hang
giai doan llI, IV, tudi trung binh la 55,0 + 10,78 (thap nhat
38 tudi, cao nhat 72 tudi). Nam gidi chiém da s6 véi 16/17
bénh nhén (94,12%). . Thai gian phau thuét trung binh
75,29 = 9,75 phut (ngan nhat 60 phut, dai nhat 95 phat);
thai gian dat PSI trong phau thuat trung binh 13,47 + 2,37
phut (10-18 phut). Khéng c6 bénh nhan nao phai truyén
maéu trong va sau mé. Thai gian nam vién trung binh 16,24
+2,93 ngay (11-21 ngay); thdi gian ndm vién sau mé trung
binh 9,12 = 1,76 ngay (7-14 ngay). Chénh léch chiéu dai
chitrude mé trung binh 1,53 0,48 cm (1,0-2,5 cm). Toan
bd bénh nhén,(100%) c6 triéu chirng dau va han ché van
doéng trudc mo.

3.2. Két qua diéu tri

3.2.1. Bé chinh xac dat cac cdu phdn khép nhén tao

Bang 1. So sanh ké& hoach PSI va két qua thuc té
cac cau phan khép nhan tao (n=17)

3.2.3. Két qué chdrc ndng va bién ching
Bang 3. K&t qua chung sau phau thuat
theo thang diém Harris (n=17)

. K& hoach Thuc té
Chiso (TB+SD) (TB £SD) P
C& & c8i dung ké . 16/17 .
hoach (94,12%)
Géc nghiéng & c6i (dd) | 45,29 2,14 | 46,08 2,02 | 0,117
Géc ng::\((t;g)“’c 0¢0l | 19.00+3,64 | 18,28+3,32 | 0,082
C& chubi khdp dung ké . 15/17 .
hoach (88,24%)
Goc nga trude chudi
Khop (d6) 10,88 1,96 | 10,36+ 1,28 | 0,221

Nhéan xét: Khong c6 su khéac biét cdy nghia thong ké gitra ké
hoach va thuc té vdi tat ca cac goc dat khdp (p > 0,05). Tam
xoay 6 c6i thay d6i dudi 2 mm &11/17 bénh nhan (64,71%);
6 bénh nhan con lai cé thay doi tur 2,5-3,0 mm (35,29%).
Tat ca bénh nhan str dung chdm khdp ¢ 36 mm.

3.2.2. D léch géc 6 c6i so véi thiét ké PSI

Bang 2. B6 léch géc nghiéng va
goc nga truwdc 6 cdi so vai thiét ké PSI (n=17)

Goc nghiéng Goéc nga trudc
Mtrc dé léch
n % n %
Dudi 5° 15 88,24% 16 94,12%
T 5° dén 10° 2 11,76% 1 5,88%
Trén 10° 0 0% 0 0%
Téng cong 17 100% 17 100%

Nhan xét: V&i goc nghiéng 8 cdi, 88,24% bénh nhan c6 do
l&éch dudi 5° so vdi thiét ké PSI; khéng c6 truong hgp léch
trén 10°. V&i géc nga trudc 6 cbi, 94,12% bénh nhan cé do
léch dudi 5° chi 1 bénh nhan léch trong khoang 5°-10°;
khéng co trudng hgp léch trén 10°. Toan bé 6 cdi sau md
déu nam trong vuing an toan Lewinnek (géc nghiéng 40 =
10°, géc nga trudc 15 = 10°).
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Phan loai két qua ﬁﬁ::(“n'; V16 (%)
Rét t6t (90100 diém) 13 76,47%
Tét (80-89 diém) 3 17,65%
Trung binh (70-79 diém) 1 5,88%
Kém (dudi 70 diém) 0 0%
Téng cong 17 100%

Nhéan xét: Diém Harris trung binh tdng tir 51,59 + 3,59
trudc mé 1én 89,12 + 5,57 sau md (p < 0,01). Chénh l&ch
chiéu daichigiamtir1,53 £ 0,48 cmxu6ng0,18+0,25cm
sau mé (p < 0,01). Ty l& két qua t6t va rat tét dat 94,12%;
nhoém bénh nhan dudi 60 tudi dat 100% t6t va rat tot. Ve
bién chitng: 1 b&nh nhan nhiém khuén néng vét mé, dugc
diéu tri 6n dinh; 1 bénh nhan trat khép sau mé do qué
trinh van chuyén, dugc né~n chinh thanh cong. Khong ghi
nhén bién ching trong phau thuat (tu’vong, tac mach, v&
than xuong dui, thung 6 coi) va khong c6 bién chiing xa
(ldng khdp nhan tao, cét héa lac chd).

4. BAN LUAN

V& thoi gian phau thuét: thoi gian mé trung binh 75,29 +
9,75 phut ngén hon so véi nghién ciiu ciia Nguyén Anh
Ngoc (2022) la 108,4 = 8,4 phut.[7] Sv khac biét chu yéu
do dudng mé: chung téi dung duong mo phia sau, trong
khi Nguyén Anh Ngoc dung dudng mé phia trudc. Thoi
glan dat PSI 13,47 + 2,37 phut, twong duong nghién ctiu
cla Nguyen Anh Ngoc (15 8 5,6 phut)[7], khong lam kéo
dai dang ké thai gian mé téng thé.

Vé dd chinh xac dat 6 c8i (Bang 1): do léch trung binh géc
nghiéng 0,79° (KTC 95%: 0,07-1,51°) va géc nga trudc
0,72° (KTC 95%: —0,72-2,16°) — ca hai khoang tin cay déu
nam trong ngudng sai s6 ldm sang chép nhan dugc (dudi
5°), cho thay PSI dat d chinh xac l&am sang co y nghla
Toan bd 6 c6i ndm trong viing an toan Lewinnek.[3] K&t
guanay phu hgp véiHananouchivacong sy (2010): 100%
bénh nhén dung PSI dat vung an toan, trong khi nhém
phau thuat kinh dién cé 23,7% ngoai vung an toan.[8]
Spencer-Gardner va cong sy (2016) cho thay 91% bénh
nhan dung PSI l&ch géc 8 cbi trong gidi han 10°.[9]

Ve do léch géc nga trudc (Bang 2): goc ngé trudc la thong
s6 kho kiém soat nhét trong phau thuat kinh dién do
khéng thé xac dinh chinh xac tu thé khung chau trong
m&. 94,12% bé&nh nhan trong nghién cu nay [éch dudi 5°.
Small va cong su (2014) ghi nhan do léch géc nga trudc
& nhém khong dung PSI la -6,9 + 8,9° so vGi -0,2 + 6,9° &
nhém dung PSI[1 0], khang dinh lgi thé ctia PSI trong kiém
soat thong s6 nay.

Vé két qua chirc nang (Bang 3): diém HHS cai thién ti
51,591én 89,12 (chénh l&ch 37,53 diém, KTC 95%: 35,12-
39,94, p<0, 01) 94,12% dat ket qua tot va rat tot. Két qua
nay tuong dong vai Nguyén Anh Ngoc (2022) VGi 92% rat
tot sau 6 thang[7] va Pham Trung Hi€u va cong sy (2023).
[6] Chénh léch chiéu dai chigiam con 0,18 £ 0,25 cm (KTC
95%: 0,05-0,31, p<0,01). Tuy nhién, do thi€t k& mo ta loat
ca bénh khéng c6 nhém ching, cd mau nhé (n = 17) va
thai gian theo dbi ngén, cac két qua trén can dién gidithan
trong va chua du co sd két luan vé hiéu qua vuot trdi so
vdi phau thuat kinh dién.

Han ché& nghién ciru va huéng ti€p theo

Nghién clru cé mot s6 han ché: (1) thiét k& mo ta loat ca
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bénh khongco nhém chu’ng, khongthe kétludnnhan qua

(2) cGmaunho (n=17)va chon mauthuéntiénco thé gay
sai léch chon lua; (3) thoi gian theo ddi ngan, chua danh
gia dugc ty & long khdp va séng so6t cua khdp nhan tao
dai han; (4) chua c6 phan tich chi phi - hiéu qua. Hu’o’ng
nghlen clu ti€p theo: thir nghiém [dm sang ngau nhiénco
doi chung so sanh PS| vdi phau thuat kinh dién, cd mau
t8i thiéu 60 bénh nhan mdi nhém, theo ddi it nhat 2 ndm.

5. KET LUAN

Nghién citu budc dau trén 17 bénh nhan thoai hda khép
hang cho thay phau thuat thay khdp hang toan phan s
dung PSI in 3D gitp dat cac cac ciu phan khép sat voi
k& hoach (d6 l&ch trung binh géc nghiéng 0,79°, goc nga
trude 0,72°; trén 88% bénh nhan léch dudi 5° vdi ca hai
goc) va cai thién coé y nghia chitc ndng khdp hang sau mé
(HHS tang tir 51,59 1&n 89,12, chénh léch 37,53 diém,
KTC 95%: 35,12-39,94, p< 0,01; 94,12% cho két qua t6t
va rat t(")'t) Phuaong phap c6 dé chinh xac cao, phu hgp vai
cd s@ diéu tri chua dudgc trang bi robot hay nawgatlon

can nghién clru c6 déi chu’ng vdi c& mau lén hon va theo
déi dai han dé danh gia day du hiéu qua va tinh kinh té
clia ky thuat.
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