Y Hoc TP. H6 Chi Minh * Tap 26 * S6 1 * 2022 Nghién ciru Y hoc

SU DUNG THUOC NGAM IN 3D CA THE HOA CHO KET HOP

XUONG COT SAU O COI GAY NGANG: NHAN MOT TRUONG HOP
Nguyén Hoang Phii', Cao B4 Huéng', D6 Phuéc Hing', Truong Quan Tudn?
TOM TAT

Dit vdn dé: Két hop xwong nep vit phoi hop bit vit cft sau duoc xem la phwong phdp diéu tri higu qud doi
v6i bénh nhin giy ngang di 1éch & coi. Bai viét nay gidi thiéu phwong phdp ting dung céng nghé in 3D dé'lam
thuwdc ngam cho bit vit cot sau & coi.

Ca lam sang: Bénh nhan nit 50 tudi nhip vién vi gay ngang trung 6 cdi phdi. Thudc ngdm dinh vi bat vit
et sau xudi dong duwgc thiét ké'dua trén dir ligu CT-scan khung chdu ciia bénh nhan. Thwdc ngam nay va mo
hinh niva chiu phdi (dwa trén div ligu doi xieng tiv nika chiu trdi lanh lgn cia bénh nhin) da dwoc in 3D dé dinh
gid truedc md'va udn nep tao hinh khung chiu trudc phdu thudt. Phau thut qua duwong tiép cdn Stoppa cdi bién
phdi hop cira s6 ngoai véi muc dich nin chinh tryc tiép vé mdt gidi phdu va dit nep tgo hinh o6t truede két hop bit
vit kéo truegt cot sau. Hinh dnh CT-scan sau mé'cho thiy két qud nin chinh tot va vi tri vit cot sau Lyj tudng.

Ban lugn: Két hop xwong nep vit cgt truede phoi hop bat vit nén ép cot sau xudi dong cd thé’ cung cap dg
vitng cho khop va cho phép vin dfng som sau md trong truwong hop giy ngang 6 coi. Tuy nhién, viéc xdc dinh
diém vao vit toi wu, hieéng vit va chiéu dai vit van con la thach thivc vé kij thudt trong liic mé. Dik lidu tgo hinh
3D khung chdu ctia bénh nhén cho phép chiing toi xdc dinh hanh lang an toan dé'bat vit cgt sau, thiét k& thudc
ngcfm dinh vi vit va dp dung thir nghiém truéc mé. Qua do, vi tri ciing nhw hwéng vit dat dwoc ly tiwéng va
gidm sy xdm G mé mém, gidm thoi gian tiép xiic tia X va thoi gian phau thugt.

Keét lugn: Viéc ing dung cong nghé 3D trong viéc thiét ké'thwdc ngdm cd thé'hda cho bit vit cot sau & cdi la
mQt phwong phép thay thé hita hen trong diéu tri gdy & coi khi cdc hé thong dinh vi 3D kho dwoc tiép cin trén
lam sang.

Tir khéa: giy ngang 6 cdi, thuede ngim dén khoan cd thé'héa, vit cd dinh cdt sau 6 coi
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THE USE OF A 3D-PRINTED PERSONALISED DRILL GUIDE FOR POSTERIOR COLUMN
FIXATION IN TRANSVERSE ACETABULAR FRACTURE: A CASE REPORT
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Objectives: Anterior column plate combined with posterior column screws have been effectively used for
treatment of displaced transverse acetabular fractures. This article presents the use of 3D-printed technology for
customising a guide template to appropriately place posterior column screw.

Methods: A 50-year-old female suffered displaced juxtatectal fracture of the right acetabulum. A
personalised guide for antegrade posterior column screw placement was designed based on the data of her pelvic
CT-scan. This guide and a prototype of her right acetabulum - created by mirroring the intact left acetabulum -
were 3D-printed for preoperative evaluation and pre-contouring of reconstruction plate. Modified Stoppa
approach and additional lateral window were used for direct reduction, anterior column plate and posterior
column lag screw fixation. Post-operative CT-scan showed good reduction and nearly ideal screw position.
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Result: Anterior column plate and antegrade posterior column screw could provide joint stability and early
mobilisation for displaced transverse acetabular fractures. However, determination of optimal entry point,
direction and length for screw insertion is still technically demanding. The 3D reconstruction images of
hemipelvic specimen allowed us to identify the safe bone corridor, design a drill guide to put the proper guide pin
and conduct preoperative trial. All those resulted in appropriate real screw fixation with reduction of soft tissue
damage, X-ray exposure and time of operation.

Conclusion: The use of 3D-printed personalised guide for posterior column screw fixation is a promising
alternative option for treatment of displaced transverse acetabular fracture where 3D-navigation system is not
available.

Keywords: transverse acetabular fracture, 3D-printed personalised drill guide, posterior column screw fixation

DAT VAN DE

Gay 6 cdi thuong can bac si nhiéu kinh
nghiém diéu tri, dac biét cac loai gay lién quan
hai cot, nhwr gay ngang, gay chit T, gay cot trudce
kem gay ngang cot sau va gay hai cot. Du duoc
phan loai la mot trong nam loai gay co ban®, gay
ngang & cdi c6 thé dan dén viem xuong khép va
du hau xau néu khong dugc nin chinh t5t vé
mit giai phau®4. Gan day, tac gia Jang JH® da
xac dinh cac yéu t8 nguy co dan dén du hau xau
khi diéu tri gay ngang 6 coi, bao gom lin vom
chiu Iwec, con khodng cach khe khop trén 3 mm
hoéc c&p kénh mat khép trén 1 mm. Do d6, nan
chinh t&t vé gidi phau va cd dinh viing chac 1a
yéu td tién quyét gitp tranh thoai hoa khép sau
chan thuong trong diéu tri gay 6 cdi, dac biét &
loai gay ngang trung (juxtatectal) hodc ngang
cao (transtectal)®. Da c6 nhiéu phuong phap c6
dinh loai gay nay dwoc dwa ra. Mot vai tac gia
wa thich phwong phap két hop xuong nep vit cot
triede phdi hop véi két hop xuong vit kéo truot
xam lan t6i thi€u cdt sau dudi sy hudng dan ctia
C-arm trong md©”9. Da ¢ mot s6 bao cao® str

dung hé thong dinh vi 3D d€ két hop xuwong
dudi da cho gay 6 cdi va khung chau. Du két qua
tte cac bao cao str dung hé thong dinh vi 3D cho
thdy giam ti 1¢ vit dat sai vi tri, nhung hé thong
nay chwa duoc phd bién rong rai ¢ cac co so diéu
tri. Trong bai bdo cdo nay, ching t6i gidi thiéu
treong hop tng dung cong nghé in 3D gitp ca
thé hoa thudc nnglm dinh vi vit ¢ dinh ¢t sau
xam lan t6i thiéu diéu tri bénh nhan gay ngang 6
cdi di léch.
CA LAM SANG

Bénh nhan nt 50 tudi khong tién can bénh ly
nhap vién vi tai nan giao thong xe may — xe may
v6i chan doan xuét huyét dudi nhén, gay 6 coi
phai di léch. Trong khi dwgc diéu tri bao ton
xudt huyét dudi nhén nang d& tong trang, bénh
nhan duoc xuyén dinh kéo ta 16i cu chay chan
Phai va 1én k& hoach phau thuat két hop xuong
0 c0i Phai. Phim CT-scan dung hinh cho thay
bénh nhan c6 phan loai gay 6 cdi 62B1.2 theo
AO/OTA (Hinh 1).

Hinh 1: Hinh dnh CT-scan dung hinh khung chdu cho thiy dang ¢ay ngang trung (juxtatectal) 6 coi Phai. 1A)
Binh di¢n trucc-sau; 1B) Binh dign chéch trdi trong khung chdw; 1C) Binh dién sau — truéc
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Dit liéu DICOM CT-scan dugc chuyén sang
dinh dang STL qua phan mém Invesalius (STI,
Brazil). M6 hinh ntta chau phai lanh ldn dwoc
déi chiéu ttr nira chau trai va duoc in 3D. Qua
mo hinh in 3D nay, nep tao hinh khung chau 14
16 dugc udn triedc md. Ngoai ra, thudc ngam
dinh vi vit cot sau cling dwgc thiét ké dua trén
dtt liéu CT-scan ctia ntra chau phai véi 6 cdi gay.
Thudéc ngam nay duwoc thiét k& véi 2 thanh phan;
moi thanh phan 14y cac diém moc giai phau khac
nhau dé€ xac dinh vi tri dit phu hop (Hinh 2): cu
mao chau, gai chau trudc trén, va gai chau trudc
dudi. Chiéu dai vit réng rudt c6 dinh cdt sau
cing dwoc xac dinh dya trén vi tri du kién,
tuong tmg v6i 90 mm. Thude ngam nay va mo
hinh in 3D ntta chau Phai dwoc thit nghiém
trede mo (Hinh 2D).

S| D

|

Hinh 2: Hinh dung 3D khung chiu ctia bénh nhin
v6i két qud nin thir 6'gay. A) Thudéc ngiam bao gom 2
thanh phin: phiin xanh sang hon 13y cii mao chdu,
phin xanh toi 13y gai chdu trudc trén va gai chiu
truede dudi lam moc gidi phdu dé’dinh vi khi dit vao.
Hai thanh phidn nay c6 thé ndi véi nhau bang 2 méng
hinh khoi chik nhdt. Moi thanh phiin c6 thiede ngim
kim Kirschner dé'c6'dinh vao khung chiu (1, 2 va 3).
Kim Kirschner dwegc minh hoa bang mau do thé hién
diém vao va hwéng di dy kién (4). B) Diém vao dw
kiéin ctia kim Kirschner dan dwong 2,0 mm duwoc thé
hién khi bé thueée ngam. C) Binh dién nhin tir sau ra
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trude ciia khung chdu cho thdy diém ra dw kién ciia
kim Kirschner. D) M6 hinh in 3D cua nira chidu phai
lanh dwoc doi xing tir nira chiu trdi dwoc sir dung
nhu & c6i gy dii dwoc nin. Thuede ngim duwoc thiét ké’
dé’ gin vira v6i cii mao chu, gai chiu trudc trén va
sau trén bén phdi nhung vin gin viea v6i mo hinh 13y
doi xveng tir bén trdi nay. Va heong di cia kim Kirschner
cing ly tuwong khi diing mo hinh doi xitng nay
Sau 14 ngay diéu tri bao ton cho xuat huyét
dwdi nhén, bénh nhan dwoc phgu thuat két hop
xuong & c6i. D& dat duwoc sy nan chinh ot vé giai
phau, duong tiép can Stoppa cai bién duoc st
dung va ¢§ dinh tam bang hai kim Kirschner
2,0mm. Ctra sO ngoai ciing duwgc mo dé ddt nep
tao hinh khung chau da dwoc udn sén va thudc
ngam bat vit cot sau (Hinh 3).

3

Vé phia d4u
V& phai céng chan

Hinh 3: Bénh nhdn nam ngiea, Hinh dnh trong mé’
cho thiy phign thudc ngiam 14y cii mao chdu lam vi tri
dinh vi (sao vang) Duwong tiép cin Stoppa cdi bién
duwgc str dung cung v6i mo cira s6 ngoai

Tuy nhién, trong m6 chung t6i nhan thay
phan thudéc ngdm ding cti mao chau da duoc
dinh vi tot va du ving. Kim Kirschner 2,0 mm
dugc dung dé khoan dan duong cho vit kéo
truot cot sau. Sau khi kiém tra C-arm trong mé &
3 tu thé (thing — chéo chau — chéo bit), vi tri kim
Kirschner dugc chadp nhan va vit réng véi chiéu
dai xac dinh san 90 mm dwoc dit vao cd dinh cot
sau O c6i (Hinh 4). Tong luong mau mat trong
cudc mo 1a 280 ml va thoi gian md 1a 135 phut.
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Hinh 4: Hinh C-arm trong md vdi 3 tw thé' (A): binh di¢n trudc — sau, (B): binh dién chéo chdu, (C): binh dién
chéo bit — thé hi¢n v tri vit rong rudt 6,5 mm sau khi co' dinh

L]

Hinh 5: (A) Hinh CT-scan sau md cho thiy vi tri vit
ciing nhuw két qud nin chinh vé gidi phdu ciia mdnh
Qay 6 cdi phdi. (B) Qua viéc phin tich hai hinh anh

CT-scan trieéc mé va sau mo, chiing toi so sinh diém
vao cua vit dw kiéh va diéim vao thit suw, cho thiy vi

tri vit that sw lech trong 3,75 mm (2,75 mm nhuw trén

hinh va 1,0 mm tir ban kinh kim Kirschner 2,0 mm).

Ditu mili tén xanh ld cdy biéu thi ong dan leu va miii

tén xanh biéu thi nep tao hinh khung chiu

Hinh 5 cho thdy hinh anh CT-scan sau md
cta bénh nhan va vi tri vit cft sau cling duoc thé

hién. Vi tri nay bi léch trong 3,75 mm khi so vdi
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vi trf du dinh treée mS (Hink 5B). O ngay hau
phﬁu tht nhat, bénh nhan c6 thé ngoi day théng
lung va bat dau cac bai tap van dong thu dong
khép héng phai. Ong dan luu dugc rit vao ngay
hau phﬁu thit hai va bénh nhan dwoc cho xuat
vién vao ngay hau phau thtt ndm véi kha nang
di hai nang va cham ngén chan chiu luc chan
phéi. Trong qua trinh hau phau, bénh nhan
khong c6 cac ddu hiéu nhiém trung ciing nhuw
khong phai truyén mau. Tong thoi gian nam
vién ctia bénh nhén 1a 20 ngay bao gom 14 ngay
diéu tri bao ton xuat huyét dudi nhén nang do
tong trang.

BAN LUAN

Phau thuat mo nén két hop xwong duwroc xem
la tiéu chudn vang trong diéu tri gay & coi di
léch®. Vit kéo truot da duoc chitng minh dat
dugc su nén ép & gay, duy tri két qua nan va
mang lai két qua diéu trj t5t13. O treong hop bdo
cdo cua ching t6i, két hop xuong 6 cdi duoc
phoi hop gitta nep cho cft truede va vit kéo truot
cho ¢t sau. Vit kéo truot cdt sau c6 hanh lang an
toan twong d6i hep vi gan cac cu trtc giai phau
lan can nhu khép hang, bé mach than kinh va
cac tang & bung. Do d6, viéc nan chinh chinh xac
ve giai phau la diéu kién tién quyét giup dat
hiéu qua ctaa thudc ngém dinh vi khi thudc
ngim nay duwoc thiét ké dua trén két qua nan
chinh vé giai phau gia lap trén mdy tinh. Trong
truong hop nay, duong ti€p can Stoppa dwoc
dung gitip nhin truc ti€p va nan chinh vé giai
phau hai manh gay. Nhu trong bai nhan xét hé
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thong ctia minh, tic gia Meena S ghi nhan
rang dudng mé Stoppa cho két qua nan chinh
tot hon va it bién ching cling nhu thoi gian
phau thuat it hon khi so sanh véi duong tiép can
chau ben kinh dién.

Can thiét phai xac dinh hanh lang an toan
cho vit trudc md vi diéu nay quyét dinh khong
chi diém vao, hudng vit ma con duong kinh vit
cing nhu chiéu dai vit. Cac nghién cttu trudce
day cho thay nhiéu diém dinh vi khac nhau.
Pierannunzii L9 dé nghi diém vao vit khoang
25 cm trén duong cung va 1 cm truedc mat
phang trén cit ngang bo truwdc xwong cling.
Hudng khoan phai di vé diém gitta cia gai ngoi
va cung sau ctia 13 bit. O nghién ctru ctia Stockle
U® véi 51 treong hop gay 6 ¢6i, vit ¢d dinh cot
sau duogc bat tit phan trong canh chau va huéng
vé phia xwong ngdi dudi huwéng dan cta X-
quang. Feng X9 phan tich di liéu 3D cta 59
khung chau va nhan thdy rang du da xac dinh
duoc viing an toan va hudng dé bat vit cot sau
xu6i dong, nhung viéc 4p dung trong phau thuat
truc tiép la khong dé. Vi khoang gia tri va do
léch chuan cta két qua tuong doi rong, tac gia dé
nghi viéc 1én ké hoach ph?lu thuit trudc mo cho
ting bénh nhan la rat can thiét.

Trong thiét k&€ cua chiing t6i, ci mao chau
cung gai chau truedc trén va gai chau trede dwdi
duoc dung lam cac moc giai phﬁu dinh vi tri dat
thuéc ngam. Tuy nhién, trong ltic phau thuat,
ching t6i nhan thdy ding phan thudéc ngadm 14y
ct mao chau dé dinh vi la du viing va 4p sat vao
phéan xuong chau cta bénh nhan nén phan con
lai ctia thudc ngam 14y gai chau trude trén va gai
chau trudc dudi lam diém dinh vi la khong can
thiét vi c6 thé phai boc tach thém md mém. Chen
H da gi6i thiéu thudc ngdm bat vit cot sau &
c6i dung chung cho tat ca nguoi trudng thanh
v6i diém mdc giai phau ding d& dinh vi la dién
vudng va hd chau. Do d6, thudc ngam nay yéu
cau syt boc tach moé mém sau hon va viéc c6 dinh
thudc ngam trudce khi bat vit cling doi hoi thao
tac ki thuat t&t tie phau thuat vién.
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Két qua CT-scan khung chau sau md cta
bénh nhan cho thdy 6 c6i da duoc nén chinh t8t
vé mat giai phau, va vit ¢ dinh cot sau dat duoc
vi tri tot. Tuy nhién, khi so sanh véi ké hoach
trede md thi vi tri vit nay bi 1éch trong 3,75 mm
vOi vit 6,5 mm. Diéu nay c6 thé do con mét phan
mo6 mém phu xuwong chua dwgc boc tach hoan
toan. Meesters AML(® thitc hién nghién ctru trén
xac voi cac thuodc ngém in 3D cho viéc bt vit cot
sau 4,5 mm. Téc gia nhan thay sy sai léch 0 diém
vao bién thién tir 2 mm dén 5 mm. Chui KH®
nhan thdy cd su bién thién khoang 1,91 mm véi
hé thong dinh vi 3D. Uu diém trong phuong
phép ctia ching t5i 1a c thé héa thude ngam bat
vit cho bénh nhan, gidm phoi nhiém tia xa trong
viéc xac dinh diém vao, hudng vit va giap giam
ton thuong md mém. Téng luong mau mat va
thoi gian phau thuat giam dang ké khi so véi
phuong phap diéu tri kinh dién dung cac mdc
giai phau trudc day. Phuong phép nay c6 thé
xem la bién phap thay thé tdt trong khi hé thong
dinh vi 3D chua dwoc phat trién rong rai. Tuy
nhién, viéc st dung C-arm trong md dé kiém
soat van phai dugc dung can than du dat duoc
thwdc ngam ding vj tri.

Day 1a phuong phap kha thi cho bdi canh
lam sang twong lai. Tuy nhién, viéc lén ké hoach
tredc mo, thiét ké va in cdc md hinh va thwdc
ngam trong trieong hop nay mat 4 ngay. Do d6,
thoi gian 1a mot yéu t6 can phai xét dén khi ap
dung phuong phap nay.

KET LUAN

Viéc tng dung cong nghé in 3D cho thuwdc
ngam cé thé hoéa bat vit cot sau & cdi gitp don
gian hoa phuwong phap diéu tri kinh dién phuc
tap. Day 1a mot lua chon diéu tri hita hen cho céc
truong hop gay ngang 6 cdi. Tuy nhién, du
thudc ngdm da duoc dit ding vi tri nhung van
khong thé thiéu viéc kiém tra vi tri va hudng vit
qua C-arm trong mo.
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