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TOM TAT

Dat vdn dé: Gay xuong dau dudi cang chan la mét thach thire trong diéu tri do ddc diém ton
thwong phan mem ngng né va hinh thdi 6 gay phuic tap. Gan ddy, mé hinh xwong in 3D dirgc it ung dung
trong mé td ton thwong va ldp ké hoach phau thudt két hop xuong bang nep khéa cho két qua kha
quan. Muc tiéu nghten ctvu: Khao sat mot so ddc diém hinh thdi 6 gay trén X-quang, mo hinh xuong
in 3D va danh giG két qua diéu tri bénh nhdn gay xwong dau duwdi cang chdn bang nep khéa cé sir
dung mé hinh xuong in 3D chudan bi truée mo. Poi twong va phuong phap nghién ciru: Nghién ciu
mé ta cdt ngang trén 31 bénh nhan gdy xwong dau dui cang chan dwoc ghi nhdn tai Bénh vién Pa
khoa Trung wong Can Tho, Bénh vién Truwong Dai hoc Y Duoc Can Tho va Bénh vién Pa khoa thanh
phé Can Tho tir thang 06/2024 dén thang 01/2026. Tdt ca bénh nhan dwoc chup X-quang, in mé hinh
xuong 3D ldp ké hoach truée mo phan loai gay, ghi nhén so } manh gay, manh gay lin trén X-quang
va mé hinh xuong in 3D. Cdc Yéu t6 trong mé bao gom thoi gian mé, lwong mdu mat. Két qua phuc
hoi chire ndng sau mé dwoc danh gid theo thang diém AOFAS sau 3 thang. Két qua: Theo phén logi
AO/OTA, logi gy 43B chiém chii yéu véi 22 trong hop (71%) trén X-quang va 20 truong hop (64,5%)
trén mé hinh xuong in 3D. C6 17 bénh nhdn (54,8%) phat hién so lwong manh gay nhiéu hon va 11
bénh nhdn (35,5%) c6 s6 heong mdanh gay lin ghi nhdn 16m hon trén mé hinh xwong in 3D so véi X-
quang. Thoi gian phau thudt va lwong mdu mat trung binh lan lwot la 98,1 + 21,4 phit va 83,39 +
16,71 mL. Biém AOFAS trung binh dat 89,87 + 9,01 diém tai thoi diém 3 thang sau mé ciia 31 bénh
nhan, trong do dat két qua tot va rdt tot chiém 83,9%. Ket Iugn: Phdu thudt két hop xuong bang nep
khoa co sir dung mo hinh xuong in 3D chudan bi trude mé hé tro khao sat dac diém 6 gay, cho két qua
phuc héi chire nang tot, thoi gian phau thudt va heong mdu mat giam.

Tir khéa: Gay xwong dau duwéi cang chan, in 3D, ldp ké hoach triuée mé, nep khéa.

ABSTRACT

PREOPERATIVE 3D-PRINTED MODELS

FOR LOCKING PLATE FIXATION OF DISTAL TIBIAL FRACTURES
Nguyen Van Nghiem!, Phan Van Tuan’, Nguyen Le Hoan’,
Truong Nguyen Khanh Hung*"
1. Can Tho University of Medicine and Pharmacy
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Background: Distal tibial fractures remain a therapeutic challenge because of severe soft-
tissue injury and complex fracture morphology. Recently, 3D-printed bone models have been applied
to describe fracture characteristics and for preoperative planning of locking plate fixation with
promising results. Objectives: To investigate several fracture characteristics on radiographs and 3D-
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printed bone models and to evaluate the treatment outcomes of distal tibial fractures managed with
locking plates using preoperative 3D-printed models. Materials and methods: A cross-sectional
descriptive study was conducted on 31 patients with distal tibial fractures were enrolled at Can Tho
Central General Hospital, Can Tho University of Medicine and Pharmacy Hospital, and Can Tho City
General Hospital from June 2024 to January 2026. All patients underwent radiographic evaluation,
and 3D-printed bone models were created to assist preoperative planning; fracture classification, the
number of fragments, and impacted fragments were recorded on both radiographs and 3D models.
Intraoperative parameters included operative time and blood loss, and postoperative functional
outcomes were assessed using the AOFAS score at 3 months. Results: According to the AO/OTA
classification, type 43B fractures predominated, accounting for 22 cases (71%) on radiographs and
20 cases (64.5%) on the 3D-printed models. Compared with radiographs, the 3D-printed models
revealed a higher number of fragments in 17 patients (54.8%) and a greater number of impacted
fragments in 11 patients (35.5%). The mean operative time and mean intraoperative blood loss were
98.1 + 21.4 minutes and 83.39 + 16.71 mL, respectively. At 3 months postoperatively, the mean AOFAS
score in 31 patients was 89.87 = 9.01, with good and excellent outcomes in 83.9%. Conclusion:
Locking plate fixation using preoperative 3D-printed bone models facilitates the evaluation of fracture
characteristics, provides good functional outcomes, and is associated with improved operative time
and reduced intraoperative blood loss.

Keywords: Distal tibial fractures, 3D printing, preoperative planning, locking plate fixation.

I. DAT VAN DE

Giy dau dudi xwong cang chan 1a mot trong nhiing ton thuong phirc tap trong chan
thuong ving chi dudi, thudng gip trong cic chan thuong ning lugng cao nhu tai nan giao
thong va té nga tir trén cao [1]. Pic diém giai phiu ving dau dudi xuong chay voi dién
khép chiu Iyc va it phin mém che phu khién viéc diéu tri gap nhiéu kho khin. Hinh thai 6
giy thuong phirc tap, nhiéu manh, c6 thé kém Iun dién khop va t6n thwong phan mém mtrc
d6 khac nhau [2]. Muc tiéu diéu tri 1a phuc hoi giai phau dién khép, truc va chiéu dai chi,
dam bao cb dinh viing dé van dong sém va han ché bién chung.

Két hop xwong bang nep khoa hién nay duoc sir dung rong rai trong diéu tri gdy dau
dudi xuwong chay nho kha nang c¢b dinh vimng, phu hop voi ving xwong x6p hanh xuong —
dau xuong va cho phép ap dung ky thuat it xam lan bao ton phan mém [3], [4]. Pé dat duoc
két qua t6i uu, viéc danh gia chinh xac dic diém 6 gdy va lap ké hoach phau thuat truéc mo
c6 vai trd quan trong. Hién nay, X-quang va chup cat 16p vi tinh 1a hai phuong tién chan
doan hinh anh thuong quy. Tuy nhién, do chi thé hién hinh anh trén cac mat phang hai chiéu
nén con han ché trong danh gia truc quan hinh thai 6 gay va lap ké hoach phiu thuat, dic
biét trong gay phirc tap nhiéu manh va lin dién khép.

Su phat trién cua cong nghé dung hinh tir dit lidu cat 16p vi tinh két hop véi in 3D
da tao ra mot cong cu hd trg hiéu qua trong chan thwong chinh hinh. M6 hinh xuong in 3D
cho phép tai tao cau trac giai phiu thyc cua 6 giy dudi dang khong gian ba chiéu, gitip quan
sat tryc tiép hinh thai ton thuong, dong thoi mo phong nan chinh va chuan bi phuong tién
két hop xuwong truée md. Nhidu nghién ciru trén thé gidi cho thdy viéc tmg dung mé hinh
xuong in 3D gitip rit ngén thoi gian phau thuat, giam lugng mau mat va cai thién két qua
chire ning sau mo [5], [6].

Tai Viét Nam, cong nghé in 3D da budc dau duoc ung dung trong diéu tri mot sd
loai gdy xuong phirc tap nhu giy 6 cbi, gdy mam chay, cho thay nhiing két qua kha quan
[7], [8]. Tuy nhién, cac nghién ctru ¢6 timg dung m6 hinh xwong in 3D trong khao sat dac
diém hinh thai 6 gdy ciing nhu trong diéu tri giy dau dudi xuong cang chan bang nep khoa
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con han ché. Vi vay, nghién ciru: “Ung dung két qua in 3D chuén bi truéc md trong diéu tri
giy dau dud6i xuong cang chan bang nep khéa” duoc thyuc hién véi hai muc tidu: 1) Khao
sat mot s6 ddc diém hinh thai 6 giy trén X- -quang va m6 hinh xuong in 3D; 2) Danh gia két
qua diéu tri bénh nhan gy Xuong dau dudi cang chan bang nep khoa c6 sir dung mo hinh
xuong in 3D chuan bi trude md.
IL. POI TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. Pdi twong nghién ciru

- Poi twgng nghién ciru: Bénh nhan dugc chan doan giy dau dudi xuwong cang chan
va dugc diéu tri phau thuat két hop xuong bang nep khoa co sir dung mé hinh xwong in 3D
chuén bi trude mé.

- Tiéu chuén chon miu: Bénh nhan tir 16 tudi tré 1én, dwoc chan doan giy kin hodc
giy ho d6 I theo Gustilo dau dudi xuong cang chan va dugc chi dinh diéu tri phau thuat két
hop xwong bang nep vit khoa, dong y tham gia phau thuat, khong ¢6 chdng chi dinh phau
thudt. Bénh nhan c6 hd so bénh an dy di va dong y tham gia nghién ciru.

- Tiéu chuin loai trir: Gay xuong bénh 1y, bénh nhén c6 bénh li tim than, kich dong
khong thé tiép can phong van.

- Thoi gian va dia diém nghién ciru: Tir thang 06/2024 dén thang 01/2026, tai Bénh
vién Pa khoa Trung wong Can Tho, Bénh vién Truong Pai hoc Y Duogc Can Tho va Bénh
vién Da khoa thanh ph6 Can Tho.

2.2. Phwong phap nghién ctru

- Thiét ké nghién ciru: Nghién ctru mo ta cit ngang.

- Cé& méiu: Chon mau thuan tién 31 bénh nhan.

- Ndi dung nghién ciru: Phan loai gdy, su ting s6 manh gy, manh giy lun trén X-
quang va mo hinh xuong in 3D, thoi gian md, lwong mau mat. Két qua nin chinh sau mo
theo Larson-Bostman, két qua phuc hdi chirc ning dugc dénh gia theo thang diém AOFAS
sau 3 thang.

- Phwong phap thu thap s0 li¢u: B9 cau hoi thiét ké san.

- Phuong phap xir Iy 6 liéu: S6 liéu duoc xir Iy va phan tich bang phan mém SPSS 20.00

- Pao dirc trong nghién ctru: Nghién ciru duge Hoi dong Dao dire trong nghién ciru
y sinh hoc ctia Truong Pai hoc Y Duoc Can Tho thong qua theo phiéu chip thuan sé
24.348. HV/PCT-HDDD ngay 28 thang 06 nam 2024.

III. KET QUA NGHIEN CUU

3.1. Pic diém chung

Nhom nghién ctru thu thap dugc 31 bénh nhéan, trong dé ty I¢ nam la 41,9%, nir 1a
58,1%, do tudi tir 17 dén 87 tudi, trung binh 47,58 + 16,42 tudi. Nguyén nhan chin thuong
chi yéu 12 tai nan giao thong vdi 71% (22 trudng hop). Ngoai ra, té cao chiém 19,4% (6
truong hop) va tai nan sinh hoat 9,7% (3 trudong hop).

Trong s6 bénh nhan tham gia nghién ctru, 51,6% (16/31 trudng hop) bi gy xwong
0 bén phai va 48,4% (15/31 trudong hop) bi gdy xuong & bén trai. Khong c6 truong hgp nao
bi gdy xuong ¢ ca hai bén. Vé dic diém gy xuong, 9 bénh nhan (29%) bi giy xwong chay
don thudn, trong khi 22 bénh nhan (71%) c6 gy xuong chay kém theo giy xuong mac.
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3.2. Mt s6 dic diém ciia 6 giy trén phim X-quang va mé hinh xwong in 3D

Bang 1. Phan loai gy xuong theo AO trén X-quang va m6 hinh xuong in 3D

Phan loai theo X-quang Mo hinh xuong in 3D
AO/OTA S lugng Ty 18 (%) S lugng Ty 18 (%)
43A 6 193 3 9,7
43B 22 71 20 64,5
43C 3 9,7 8 25,8
Tong 31 100 31 100

Nhan xét: Loai giy 43B chiém ty 1¢ cao nhat ké ca khi phan loai trén X-quang (71%)
hay m6 hinh xuong in 3D (64,5%). Loai gay 43C c6 ty 1€ cao thur hai khi danh gi4 trén mo
hinh xwong in 3D (25,8%), trong khi loai gdy nay chiém ty 18 thap nhit khi dwoc danh gia
trén X-quang (9,7%).

V61 md hinh xuong in 3D, 8 truong hop duoc thay d6i phén loai, chiém ty 18 25,8%.
Trong d6, 3 truong hop giy loai 43A d6i thanh 43B va 5 truong hop gy loai 43B d6i thanh
43C. Ngoai ra, nhom nghién ctru ghi nhan 54,8% s0 bénh nhan c6 ting s6 lwong manh giy
(17/31 bénh nhan) va 45,2% c6 tang sé manh giy lun (14/31 trudng hop).

3.3. Két qua diéu tri

Luong mau mét trong mb trung binh 1a 83,39 + 16,71 mL, v6i lugng mau mét nhiéu
nhét 14 112 mL va mét it nhat 42 mL. Thoi gian phau thuat trung binh 13 98,1 + 21,4 phit,
thoi gian mo dai nhét 135 phit va ngén nhat 1a 55 pht.

30 26
25
20
15
10
5

1 0
0 N

RAt tot Tt

Trung binh Kém

Biéu d6 1. Panh gi4 két qua nin chinh sau mo theo Larson-Bostman

Nhan xét: Nan chinh sau md theo Larson-Bostman 96,8% bénh nhan dat muc tot va
rat tot. Trong do, muc rat tot chiém 83,9% (26/31 bénh nhén), t6t chiém 12,9% (4/31 bénh
nhan). C6 1 bénh nhan két qua nan chinh sau mé ¢ muc trung binh chiém 3,2%, khong co
truong hop nao nan chinh sau mé duge danh gia & mirc kém.

Béng 2. Mirc d6 phuc hdi chirc ning theo AOFAS tai thoi diém 3 thang sau mo

Sb luong Ty 18 (%)
RAt tot 19 61,3
Tt 7 22,6
Trung binh 5 16,1
Kém 0 0
Tong 31 100
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Nhan xét: Mirc d6 phuc hdi chirc ning sau 3 thang theo thang diém AOFAS trung
binh 13 89,87 + 9,01 diém, v6i nhém phuc hoi rat tot va tot chiém 83,9%. Trong d6, nhém
phuc hoi rat tot chiém 61,3% (19/31 truong hop), nhém phuc hdi tot chiém 22,6% (7/31
truong hop), nhom phuc hdi trung binh chiém 16,1% (5/31 trudng hop).

IV. BAN LUAN

4.1. Mot s6 dic diém cia 6 giy trén phim X-quang va mé hinh xwong in 3D

V6i mdi bénh nhan, nhém nghién ctru ghi nhén cac dic diém vé 6 gy trén phim X-
quang trude, sau d6 d6i chiéu lai tuong tmg khi quan sat trén mé hinh xuong in 3D. Két qua
thu duge co sy thay d6i vé ty 1¢ phan loai gdy sau khi danh gia trén mé hinh xuong in 3D.
Su thay d6i phén loai c¢6 thé do X-quang khé phat hién cac duong gay it di 1éch & mit khép,
trong khi m6 hinh xuong in 3D gilip nhan dién sy lan vao trung tdm khép va cdc manh roi,
tir 46 mot s truong hop duge phan loai tir 43A thanh 43B va 43B thanh 43C. Theo két qua
danh gia sau cung, ty 1¢ bénh nhén gdy pham khép cua chung 61 la 90,3%, cao hon khi so
v6i mot s6 nghién ciru khac trong nudc nhu Lé Quang Pao va cong su véi 25,5% va Nguyén
Minh Anh va cdng su vdi 32,72% [9] [10].

Két qua nghién ctru go1 y rang viéc (mg dung md hinh xuong in 3D ¢6 gia tri hd tro
trong danh gia 6 gdy va phén loai gy so voi X-quang. Bén canh sy thay d6i phén loai,
54,8% bénh nhan c6 s manh giy tang va 45,2% c6 s6 manh gay lin tang trén mo hinh
xuong in 3D so v6i X-quang, cho thiy cong cu nay c6 thé hd trg phat hién thém cac manh
gdy va muc d lun dién khop. Tur d6 goi y mo hinh xuong in 3D cung cap kha ning nhan
dinh hinh thai 6 gy mot cach tryc quan, chi tiét, dic biét 1a cac 6 gay phirc tap [11], [12].

4.2. Két qua dicu tri

Két qua nan chinh sau mé duge danh gia theo ti€u chuén Larson-Bostman, nhom rat
t6t chiém 83,9% va nhom t6t chiém 12,9%. Két qua cua chung t6i cao hon mét sé nghién
ctru khac trong nude nhu Nguyén Van Nam (2025) véi 70,6% rat tt va 13,7% dat két qua
t6t, Huynh Thanh Phuong Nhén (2024) ghi nhén két qua rat tét chlém 35,14% va tét chiém
64,86% [13], [14]. Ket qua nay co thé llen quan dén nhiéu yeu t6 nhu dic diém mau nghién
ctru, d§ phuc tap cua 6 gdy, k¥ thuat nan chinh va viéc 14p ké hoach véi mé hinh xwong in
3D trude mo. Piém khéc biét trong nghién ctru cua chung toi la viée sir dung mé hinh xuong
in 3D, cho phép phau thuét vién quan sat 6 gdy mot cach tryc quan, duy kién vi tri dat nep,
hudng bét vit va chuan bi trudec md tot hon, qua d6 cd the hd trg qua trinh nan chinh mot
cach chu dong hon. Da phan cac trudng hop dat két qua nin chinh t6t va trung binh thudc
loai géy 43B, 43C voi nhiéu manh gdy va duong gdy phuc tap. Diéu nay cho thdy, viéc hiéu
16 dic diém ton thuong, k¥ thuat nan chinh va c6 dinh xwong ti mi c6 vai tr6 quan trong
trong xur tri cdc truong hop gdy phire tap. Két qua nay goi y rang, nep khoa va cac vit khoa
phu hop cho diéu tri gdy dau dudi cang chan co tng dung mé hinh xwong in 3D chuén bi
trude mo, dac biét 1a cac kiéu gay phirc tap.

Vé két qué phuc hoi chirc ning, tai thoi diém 3 thang sau mo, diém AOFAS trung binh
dat 89,87 + 9,01 diém, phan b nhom rat t6t chiém 61,3%, nhom tét chiém 22.6% va nhém
phuc héi trung binh chiém 16,1%. Két qua nay twong dong véi nghién ctru cia Alican Barig
va Huynh Thanh Phuorng Nhan [13], [15]. Khéc véi Huynh Thanh Phuong Nhan [13], nghién
ctru cua chiing t61 bao gom ca nhimg bénh nhan ¢6 phan loai géy phuc tap hon. Diéu nay cho
thay, ngay ca & nhing kiéu gdy phuec tap, viée két hop lap ké hoach trudc md bang mé hinh
xwong in 3D véi k¥ thuat két hop xwong phit hop c6 thé gop phan dat duoc két qua phuc hoi
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chirc nang tot. Dong thoi, kha ning c¢b dinh vimng chic 6 gdy cua nep khoa c6 the tao diéu kién
thuan lgi cho bénh nhan tap van dong, tir d6 hd tro phuc hdi chirc nang sau md.

V. KET LUAN

Ket hop cong nghé in 3D voi lap ké hoach truéc mo trong diéu tri gay dau dudi
xuong cang chan bang nep khoa co thé mang lai gia tri trong danh gia va diéu tri. Trong
nghién ctru, chung toi ghi nhan thay doi phan loai giy & mot ty 1¢ dang ké va phat hién thém
cac manh gay cling nhu mtrc d6 lan dién khop. Viéc tng dung md hinh xuong in 3D cung
v6i str dung nep khoa cho két qua nan chinh va phuc hoi chirc ning kha quan, cho thiy vai
trod hd trg trong 1ap ké hoach nan chinh va c¢b dinh xuong. Khi so sanh v6i cac bao cdo trong
nude va qudc té, cac két qua thu duoc cho thdy tiém ning cta viée 1ap ké hoach trudc mod
ca thé hoa dya trén mo hinh xwong in 3D, dic biét 1a trong xtr tri cac giy xuwong pham khép
phirc tap. Vi vdy, cong cu nay nén dugc xem la c¢6 gia tri hd tro trong danh gia hinh thai 6
giy va diéu tri gdy dau dudi xwong cing chan bang nep khoa.
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