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ABSTRACT

Objective: Hip fracture-dislocations remain a significant challenge for orthopedic surgeons. The
surgical treatment of these fractures is highly complex and demands advanced skills, even for
experienced surgeons. The medical applications of virtual reality and 3D printing technology have
been expanding due to scientific advancements. The use of 3D-printed models for preoperative
planning and the fabrication of anatomically contoured fixation plates has shown promising results.
Studies have demonstrated that patients with acetabular fractures combined with hip dislocations
treated using preoperatively contoured plates based on 3D-printed models can benefit from reduced
surgical time and decreased instrumentation handling during surgery. We present a 3D printing
technique designed to facilitate fracture fixation, which has been implemented at Nhan Dan Gia Dinh
Hospital, along with a literature review. This technique was applied in the treatment of a hip fracture-
dislocation case, following guidelines from existing studies in the medical literature.

Case presentation: A 33-year-old male patient with a BMI of 34 kg/m2 was admitted to the hospital
following a traffic accident, presenting with a posterior hip dislocation accompanied by a posterior
column acetabular fracture and a femoral head fracture on the right side. The patient underwent
emergency closed reduction of the hip dislocation and skeletal traction. Post-reduction fracture
classification was confirmed via computed tomography scan with 3D reconstruction. A preoperative
contoured plate was designed based on the 3D model, followed by planned surgical fixation. Three
months postoperatively, the patient achieved bone healing and good functional outcomes.

Conclusion: The integration of 3D printing technology can provide an effective approach in the
treatment of acetabular fractures using precontoured plates, allowing for patient-specific fixation
based on complex anatomical characteristics and fracture patterns. This technique enables more
accurate anatomic reduction and reduces intraoperative fixation time. With the assistance of 3D
printing, it holds great promise as a valuable tool for trauma surgeons in managing severe and
complex cases.
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TOM TAT

Dit van dé: Gay trat khop hang V.;ll’l 1a mot thach thic 16n d6i v6i cac phau thuat vién chinh hinh.

Phéu thuat diéu tri loai gdy nay rat phirc tap va doi hoi ky ning cao, ngay ca v6i nhimg phau thuat
vién giau kinh nghiém. Cac tmg dung y hoc bang cong nghé thye té 4o va In 3D ngdy cang phat trién
nho su tlen bd v€ khoa hoc. Vi€e sir dung md hinh in 3D lép ké hoach tién phau va che tao thiét ké
nep vit udn san theo giai phau phu hop. Cac nghién ciru cho thay, bénh nhén bi gay 6 cbi két hop véi
trat khop hang duoc diéu tri bang phuong phap co dinh nep ubn san dua trén mo hinh in 3D trude
phau thuét c6 thé gitp giam thoi gian phau thuat va thoi gian thao tac dung cu trong qua trinh md.

Chung t6i trinh bay k¥ thut in 3D nhim tao thuén loi cho viée két hop xwong, dugc ap dung tai
Bénh vién Nhan Dan Gia Dinh va mot bai tong quan vé tai liéu. Ching t6i ap dung diéu tri 1 truong
hop gay trat khép hang. K thuat nay dya trén hudng dan tir cac nghién ctru trong y vin.

Ca lam sang: Bénh nhan nam, 33 tudi, BMI = 34 kg/m?, Vio vién sau chan thuong do tai nan giao
thong v6i tinh trang trat khép hang phai ra sau, kém gay try sau 6 cbi va chom xuong dui phai. Bénh
nhan dugc xur tri nan trat khép hang cap ctru, xuyén dinh kéo ta. Klem tra xac dinh kiéu giy sau nin
bang chup cét 10p vi tinh, in dung hinh 3D, thiét ké un nep trudc md va phiu thuat chuong trinh két
hop xwong. Sau 3 thang phau thuét, bénh nhan dat két qua lanh xuong va chirc niang tét.

Ket luén: Su két hop cong nghé in 3D co thé cung cAp mot phuong phép hiéu qua trong didu tri gy
6 cbi bang nep udn san trude phau thuat, giup co dinh xuong theo timg bénh nhén do déc tinh giai
phau va kiéu giy phtrc tap, dat dugc sy nin chinh giai phau chinh x4c hon va rat ngin thoi gian cb
dinh trong phau thuat. Vi sy hd tro tir in 3D, hira hen 1a mot trg thu déc luc cho céc phau thuat vién

chan thuong trong cac ca ning va phtc tap.

Tir khéa: In 3D, trat khop hang kém gy 6 cdi.

1. PAT VAN PE

Trat khép hang két hop véi giy xuong 6 cbi thuong do
chan thuong ning lugng cao, chu yéu tir tai nan giao
thong Gay tru sau 0 c61 bat dau tur phan trén cua khuyét
ngdi 16m, lan xudng khuyét ngdi bé, u ng01 [1]. Loai
chan thuong nghiém trong nay thudng cén nan kin
khop hang khan cip va phau thut dé khoi phuc sy 6n
dinh cta khép hang ciing nhu bé mat khop mot cach
giai phiu. Viéc nan chinh giai phau 6 ¢di la yéu td quan
trong dé ngan ngira thoai hoa khép sau chan thuong,
qua do cai thién tié€n lugng chirc nang lau dai cho bénh
nhan [2]. Tuy nhién, giy 6 c6i van 1a mot thach thic
16n d6i v6i cac phiu thuat vién chinh hinh. Phiu thuat
didu tri loai gdy nay rat phirc tap va doi hoi k§ ning
cao, ngay ca véi nhitng phau thuat vién giau kinh
nghiém [3]. Viéc c¢b dinh ving chic va chinh xac tru
sau 0 c0i co vai tro quan trong trong vi¢c duy tri su on
dinh cta khép hang. Tuy nhién, do su khac biét vé hinh
thai hoc giita cac ca nhan va da dang kiéu giy 6 cdi,
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viéc tao ra mot nep c6 dinh co hinh déng giai phdu phu
hop voi moi bénh nhan 1a didu rat kho khan.

Céc ung dung y hoc bang cong nghé thuc té 40 va in
3D ngay cang phat trién nho sy tién b vé khoa hoc.
Viéc st dung mé hinh in 3D 14p ké hoach tién phiu va
ché tao thiét ké nep vit ubn theo giai phau phu hop.
Upex P [4], Li Y.T [2] da bdo cdo két qua phiu thuat
didu tri gdy ca hai tru 6 cbi, gdy trat khép hang bang
nep udn san dya trén mo hinh i in 3D. Cac nghién ctru
cho thdy, cac bénh nhan bi gy 6 cdi két hop véi trat
khop hang dugc diéu tri bang phuong phap c6 dinh nep
ubn sén dua trén mo hinh in 3D trude phiu thuat c6 thé
giip giam thoi gian phiu thuat va thoi gian thao tac
dung cu trong qua trinh mo. Chung t6i trinh bay ky
thuat in 3D nham tao thuan loi cho viéc két hop xuwong,
dugc ap dung tai Bénh vién Nhan Dan Gia Dinh va mot
bai tong quan vé tai liéu. Ching t6i ap dung diéu tri 1
truong hop gy trat khdp hang. Ky thuat nay dua trén
hudng dan tir cic nghién ciru trong y vin.
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2. CA LAM SANG

Bénh nhan nam, 33 tudi, BMI = 34 kg/m2. Bénh nhan
vao vién sau chan thuong do tai nan giao thong v6i tinh
trang trat khép hang phai ra sau, kém gy try sau 6 001
va chom xuong dui phai. Bénh nhan duoc xtr tri nin
trat khp hang cap cru, xuyén dinh kéo ta.

Hinh anh X quang va CT.scan
khop hang phdi tai khoa cap ciru
Sau d6 bénh nhén duoc chyp cit 16p vi tinh khéo sat 6
c0i va dung hinh 3D.

Hinh anh phim cat I6p vi tinh cho thay
cap kénh mat khop
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Hinh anh khoi in 3D template
nep khoa trudc phau thudt

Duya trén khoi dung hinh 3D thyc té, cac ton thuong
giup chung ta dé quan sat vanhan biét. Trén bénh nhan
nay bao gom: giy tru sau 6 cbi, gdy vach sau 6 cdi, gy
chom xwong dui phan khong chiu luec.

Bénh nhan duoc 1én phuong an phau thuat chuong
trinh, Iya chon dudng méd Kocher-Langenbeck. Ching
toi chu dong nén tru sau 6 cdi va ¢ dinh béng dinh K,
sau d6 két hop xwong bang 2 nep khda da uén san trén
khdi 3D trudc phiu thuat. Tim méanh roi ciia vach sau
6 cdi va c6 dinh bang vit xwong thuyén. Kiém tra van
dong khop hang tot, dudi C-arm tot. Quyét dinh khong
mé bao khép ciing nhu khong can thiép dén manh giy
ciia chom xuong dui phai. Thoi gian phau thuat 2 gio,
lugng mau mat 300 ml. Sau md, bénh nhan van dong
ngdi day tai givong, tip phuc hdi co va khop xung
quanh, xuét vién sau 3 ngay. Bénh nhan duoc hudéng
dan tap vat 1y tri liéu va chéng chan dung nap sau dé.

Hinh anh X quang sau mé

Hinh anh X quang sau mé 1 thang
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Sau 1 thang, bénh nhan bt dau di voi nang, chiu luc
mot phan. Sau 3 thang, bénh nhan chong chan di bo
nang.

3. BAN LUAN

Theo AO, trat khop hang la mot t6n thuong kha thudng
gip, va nhing t6n thuong giy xuong thuong di kém la
gy vach sau (trong trit khép hang ra sau), gy vach
trudc (trong trat khop hang ra trude), hodc kém gay
chém xuong dui [5]. Trudng hgp ca 1am sang nay, bénh
nhan vira c6 giy véach sau, gdy tru sau 6 coi kém giy
chom xuong dui. Véi kiéu gay nhur truong hop nay, thi
thudng sé gy mat virng kh6p hang sau nan trat. Chinh
vi vay, trong xu tri cap ctru, bénh nhan s& dugc xuyén
dinh kéo ta.

Viéc két hop xuong trén gdy tru sau va bo sau 6 cdi dé
méc mot sb 16i vé& mat ky thuat nhu udn nep va vi tri dat
nep, xung dot vi tri bit vit nén ép ¢d dinh manh giy
vach sau va nep vit ¢6 dinh tru sau 6 cdi, hudng bét vit
vao trong khép & cac phau thuat vién it kinh nghiém.
Viéc tmg dung cong nghé in 3D cho phép phiu thuat
vién han ché méc phai nhitng truong hop trén.

Theo Li Y.T va cong sy, st dung in 3D dé diéu tri gay
6 coi kém trat khop hang, két qua cho thay phwong phap
nay rit ngan thoi gian ¢ dinh xuong trong phau thuat
[2]. Dit liéu CT.scan duoc st dung dé mo phong giai
phiu 6 céi, gitp bac si danh gia chinh xac kiéu giy, dic
biét trong truong hop dau xwong dui che khuét 6 cbi
trén phim X quang. Viéc sir dung in 3D gitp phau thuat
vién tao ra mau 6 c6i bénh nhéan cu thé, cai thién do
chinh xéac trong phan loai giy va 1ap ké hoach phiu
thuat. Qua trinh chuin bj mé hinh dién ra nhanh chong
v6i thoi gian phan mém trung binh 11 phit va thoi gian
in mo hinh nira khung chau khoang 10 gio. Ky thuét
nay dugc ap dung tai Bénh vién Nhan Dan Gia Pinh,
ching t6i can chuan bi in khdi 3D trudc 12 gio. Mot sd
nghién ctru da chi ra ring c¢b dinh hai nep song song
gitip gia ting do viing chic trong cac truong hop giy
phuc tap [6]. Chinh vi vay, nep khoa dugc dinh hinh
truge trén mo hinh in 3D, gitp giam thoi gian thao tac
va han ché xdm 14n m6é mém. Két qué nghién ctru cua
Li Y.T va cong su cho thay ty 1& nan chinh t6t cao hon
trong nhom in 3D [2]. Bién chimng pho bién sau gy 6
cdi 1a thoai héa khép hang sau chan thuong, véi ty 18
19%.

Trong truong hop giy tru sau kém gay véch sau 6 cbi,
gdy chom xwong dui khong chiu luc va khong dang ké
dugc xac dinh trén khéi dung hinh 3D. Vi kiéu giy
nay, chung t6i thuc hién nan try sau trudc, cd dinh bing
2 nep khoéa da dugc ubn san, vi tri dat da dugc dinh san
nham tranh xung dot vai vi tri bit vit ¢ dinh manh gdy
vach sau 6 c6i. Trong truong hop nay, xac nhan lac mo
van dong khép hang tot, khong co triéu chimng co hoc,

chung t6i khong thyuc hién mé khép va diéu tri bao tén
doi vai kiéu gdy chom xuong dui. Két qua diéu tri bude
dau tot.

4. KET LUAN

Su két hop cong nghé in 3D c6 thé cung cép mot
phuong phap hiéu qua trong d1eu tri gdy 6 cbi bang nep
uon san trudc phau thuat, g1up ¢d dinh xuong theo timg
bénh nhan do dic tinh giai phiu va kiéu giy phuc tap,
dat duge sy nin chinh giai ph5u chinh xac hon va rut
ngén thoi gian ¢ dinh trong phﬁu thuat. Véi su hd trg
ttr in 3D, hira hen 1a mot tro thu déc luc cho cac phau
thuat vién chin thuong trong cac ca nang va phic tap.
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