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TOM TAT

Gay mam chay la mét thach thire trong diéu tri dbi véi céc phéu thuét vién do nhiéu yéu cu trong viéc ndn chinh
va cb dinh dé dam bado dé viing va tai truc cua khép gobi. Phau thuat cang mudn cang khién cho qué trinh nén chinh
gap nhiéu khé khan. Hién nay, két hop xwong nep vit it xdm Ian dang la mét xu hwéng, gitp mang lai nhiéu loi ich nhuw
qua trinh lién xwong tét hon, giam bién chirng va mang lai tinh thdm my. Béi véi céc gdy médm chay phire tap va phéu
thuét muén, dé vira 4p dung két hop xuong nep vit it xam Ién vira phai dam bdo muc tiéu phau thuét, nhiu ky thuat
hé tro da ra doi nhw in mé hinh 3D xuong géy dé Ién ké hoach truéc mé hay ndi soi khép géi trong phéu thuét gitip
quan séat truc tiép mat khép va diéu tri céc tén thuong néi khép di kém. Chung toi da thuc hién va béo céo 03 truong
hop gdy mém chay phdu thuat muén cé ing dung dung hinh in 3D va néi soi hé tro, két qué cho thay ty 1é ndn chinh
6 gay tét, qué trinh phéu thuét an toan, theo déi sau phéu thuat tir 6 théng dén 18 thang ghi nhan lién xwong va chirc
néng khép goi tét.

Tor khéa: Gay mém chay phau thuat mudn, in 3D, néi soi khép hé tro, két hop xwong nep vit it xam Ian.

ABSTRACT
3D PRINTING, ARTHROSCOPIC - ASSISTED AND MINIMALLY INVASIVE PLATE OSTEOSYNTHESIS IN DELAYED
OPERATIVE TREATMENT OF TIBIAL PLATEAU FRACTURE: A CLINICAL CASE SERIES AND LITERATURE REVIEW

Le Hong Phuc'?

Fracture of the tibial plateau is a challenge in treatment for orthopedic surgeons due to the many requirements in
reducing and immobilizing to ensure stability and axial load of the knee joint. The longer surgery is delayed, the more
difficult the achieving reduction becomes. Currently, minimally invasive plate osteosynthesis (MIPO) is a trend, bringing
many benefits such as a better healing process, decreasing complications, and aesthetics. For complicated tibial
plateau fractures and delayed surgery, in order to have both apply a minimally invasive plate osteosynthesis and ensure
the surgical goal, many supporting techniques have been born such as 3D printing to plan surgery or knee arthroscopy-
assisted to directly observe the joint surface and treat associated intra-articular injuries. We performed and reported
03 cases of delayed surgical tibial plateau fracture with 3D printing and arthroscopy-assisted application, the results
showed a good fracture reducing rate, safe surgical process, follow-up 6 months-18 months after surgery showed good
bone healing, and good knee function.
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I. PAT VAN PE

Gay mam chay la mot gdy xuong pham khép, do
luc tac dong truc tiép vao mam chay hodc do phéi
hop gitra lyc nén doc truc va van xodn, chiém 1%
trong tat ca cac loai giy xuwong [1]. Gdy mam chay
thudng c6 cac ton thuong ndi khép kém theo nhu
rach sun chém, dat cac day chang, t6n thuong sun
khop... Viéc didu trj co thé gip nhiu thach thuc,
muc tiéu can datra la phuc hdi truc co hoc khép géi;
phuc h6i mét khép va sira chita cac day chang nhim
dam bao d6 viing khép gbi; phuc hdi d6 rong mam
chay va stra chita sun chém nham dam bao tai luc co
hiéu qué ciia khop gdbi. Bé dat duge nhitng muc tiéu
nay, nhiéu k¥ thuat hd trg di ra doi va ngay cang
duoc su dung rong rai, giup lap ké hoach md mot
cach toan dién, nin chinh chinh xac giai phiu va két
hop xuong (KHX) viing chéc.

Gay mam chay ph?\u thudt mudn duoc dinh nghia
1a phau thuat qua 48 gid ké tir khi bénh nhan bi chin
thuong [2]. Phau thuat sém hay mudn khong anh
huong dén ty 1é bién chiung chung va ty 1¢ nhiém
trang. Tuy nhién, phiu thuit cang muon thi nin
chinh cang kho, ty 1& nén chinh dat yéu cau giam
17% mdi mot ngay phﬁu thuat bi tri hoan va chuirc
ning khop gbi theo thang diém Lysholm ciing giam
hon nhém BN duoc phiu thuat som [3]. Déi voi giy
mam chay phirc tap, nghién ctru cta Kai Li cho rang
BN dugc phau thuat trong khodng 6 - 8 ngay sau
chén thuong s& c6 ty 18 bién chimg chung thap nhét,
trong khi ty 18 nay cao nhit & BN dugc phiu thuat
som trong vong 3 ngay dau [4].

Hién nay, xu huéng KHX nep vit it xdm lan
(MIPO - Minimally Invasive Plating Osteosynthesis)
dang dugc quan tdm boi nhiéu loi ich nhu bao ton
mang xuong, mé mém va mach mau nudi xuong,
qua d6 gitip qua trinh lién xwong tot hon, phuc hdi
som chirc ning van dong va giam cac bién chimg
[5]. Ngoai ra, nhitng BN gay mam chay dugc phau
thuat MIPO con ¢6 vu diém giam nguy co hoai tir
da va nhiém tring néu phai chiu cac cudc phau thuat
trong twong lai nhu thay khép gbi hodc thao phuong
tién [6, 7].

Cung vé6i @6, phau thuat noi soi khép va cong
nghé in 3D y hoc ciing da phat trién manh mé trong
nhiéu thap ki qua. Phau thuat KHX nep vit it xdm
14n mam chay c6 su hd trg ciia nodi soi cho phép
quan sat truc tiép khoang khép, gitip kiém soat va
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nan chinh bé mat khép tot hon, danh gia va diéu
tri cac ton thuong ndi khép di kém. Nam 1980,
Reiner, McGlynn va Jennings dd 1an dau tién st
dung phiu thuat MIPO két hop ndi soi khép dé
diéu tri nhirng truong hop giy mam chay Schatzker
I, 11, I va cho thdy ty 1€ tai bién, bién chung giam
dang ké khi so sanh vi m6é mé truyén thong [8].
Nam 2014, Nicola Bizzotto stt dung cong ngh¢ in
3D dé in mo hinh xuwong giy giup lap ké hoach
trudéc mo, danh gia vi tri cac manh xuwong gay, su
bién dang va d¢ di léch ciia bé mat khép mot cach
truc quan va chinh xac, dac biét hiéu qua hon dbi
v6i cac giy xuong phirc tap va di léch nhiéu [9].
Céc truong hop gdy mam chay phuc tap va gay
cii thuong gip rat nhidu kho khan trong viée dinh
vi va sap xép lai cic manh xuong giy, loai bo cac
cal xuong xau, dan dén kéo dai thoi gian mo, ting
lwrong mau mat va cac bién chimg sau mé. Vi vay
dbi v6i loai gdy xuong nay, Sheng Shen va céc
cong su da st dung mo hinh in 3D dé mo phong
qua trinh ndn chinh va dit nep trudc phiu thuat
nham 1én ké hoach md mot cach chinh xac va ca
thé hoa [10]. Nhiéu cong trinh ndi tiép sau d6 ciing
da ching minh dugc cong nghé in 3D hd tro phau
thuat gitp lam giam thoi gian phiu thuat, giam s6
lan chyp Carm va giam lugng mau mat trong mo
[11]. Khong chi trong diéu tri gy xuong, cong
nghé in 3D con dugc tng dung rdng rai trong thay
khop hang, thay khép gdi, duc xuong chinh truc, ...
va mang lai nhiéu két qua kha quan.

Tai Viét Nam, Nguyén Dtrc Tuyén di bio cdo vé
phau thuat MIPO c6 ndi soi hd tro diéu tri gay kin
mam chay mang lai két qua t6t v6i kha ning phat
hién va xir Iy dong thoi cac ton thuong di kém, tinh
trang 1am sang va Xquang cua bénh nhan cai thién
1 rét [12]. Nguyén Anh Ngoc d3 bao cdo ing dung
in 3D trong phau thuat thay khp hang toan phan tai
Viét Nam, nghién ctru thiét ké va in dung cu dinh
hudng 6 c¢bi ca nhan hoa dé ting tinh chinh xac cia
hudng b ¢bi va cho két qua tdt [13]. Hién tai, chua
¢6 bao cao nao vé viée sir dung két hop ca ndi soi
va in m6 hinh 3D hd trg MIPO mam chay trong cac
truong hop gdy mam chay phau thuit muon hoic
giy cii. Do vay, chung toi d tién hanh phau thuat
MIPO c6 tng dung noi soi va in mo hinh 3D hd trg
trén 03 bénh nhan giy mam chay phau thuat mudn
nhim dua ra mot s6 nhan xét va ban luan.
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Chung t6i danh gia mic do nan chinh trén
Xquang sau md dua vao d6 cip kénh mat khép va
d6 1&ch truc. Pinh nghia cép kénh mat khép khi
> 2mm. Truc ctia xuwong chay trén Xquang thing
danh gi4 bang TPA (tibial plateau angle, goc tao boi
truc giai phdu xuong chay va duong tiép tuyén qua
mat khop mam chay); trén Xquang nghiéng danh
gi4 bang PSA (posterior slope angle, goc tao bai
tiép tuyén ciia mat khép mam chay trong va duong
vuong goc véi vo trud xuong chay). Pinh nghia
1énh truc khi TPA > 900/ < 800, hodc PA > 150/ <
-50. Cép kénh mit khép thu phat va léch truc thu
phat dinh nghia khi ting 2mm d¢ cap kénh va ting
30 truc xuong chay so voi Xquang trudc do. Chirc
ning khop gbi dugc tinh theo HSS scores [14].

II. BAO CAO CA LAM SANG
Calam sang 1:

Truong hop bénh nhan N. nit 31T, gdy mam chay

trai Schatzker IV di b6 bot 5 tuan. Chup Xquang va

CTscan kiém tra thdy mat khép lan > 5mm, mam
chay trong di I¢ch, c6 cal xuong x4u, duge chi dinh
phau thuat pha cal xuong, duc xwong nang lin va
KHX nep vit it xAm lan.

Lén ké hoach trude ph5u thuat: Dya vao CTscan
dung lai hinh anh 3D trén phan mém Mimic. Xac
dinh cac manh giy (hinh 1B), théng viéc qua nin
chinh thr trén phan mém dé 1ap ké hoach nin
chinh (xac dinh manh gdy can phai dugc dich
chuyén theo hudng nio va xoay theo hudng nao)
(hinh 1C). In m6 hinh xuong cia bénh nhan theo
ty 1€ 1:1. Xac dinh vi tri manh ln trén mo hinh va
xuyén 01 dinh K tir vi tri [in xudng than xuong dé
xac dinh vi tri mo ctra s6 xuong trén than xuong.
Trén hinh 1D, vi tri mé cia sd xuong dugc xac
dinh cach 16i cu chay 1,5cm, huéng dinh K hop
voi than xuong 1 goc 40 do va song song voi mat
phang bod trude than xwong chay. Xac dinh vi tri
cac cal xwong nam giira 2 manh gay.

B C D
Hinh 1: Lap ké hoach trudc mb

Lugc do ph?lu thuét: Bénh nhan nam ngua, dat garo trén dui. Pau tién, bénh nhan duge ndi soi khop géi
tham sat mit khop va cac ton thuong ndi khép. Sau khi lam sach khop gdi, xac dinh vi tri manh lin nam
dudi stng trudce sun chém trong, tién hanh 14t sun chém 1én trén boc 16¢ toan bo manh lan (hinh 2A). Gép
g6i va khoan mdi cac dinh K xung quanh vi tri 1an xwong. Mo cira s6 xwong va khoan mot dudng ham tir
mit trong dau trén xuong chay dén dudi mit khop 1,5cm theo dung vi tri va hudéng da dy tinh trude md.
Dung dyc 14 hogc dinh Steimann dau ti dua theo dudng ham, nhe nhang duc nang lan, phdi hop cac dinh K
bay manh ltn 1én. Kiém tra mit khép trén ndi soi va trén carm, c¢6 dinh mat khép bang 02 dinh K (hinh 2B),
rit 02 dinh nay vé phia mam chay ngoai sao cho du con lai ciia dinh nim sat mat xuong mam chay trong.
Tiép tuc pha cac cal xwong & vi tri giita 2 manh gdy, nin chinh mam chay trong, ghép xwong tu than vao vi
tri Itn, luén 01 nep L mam chay trong dudi da va sir dung k¥ thuat KHX nep vit it xam lan.

Hinh 2: K§ thuat trong mé
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Tai kham sau 18 thang, Xquang cho thay lién xwong tot, khong 1éch truc, khong cp kénh mat khop.
Gap/dudi gbi 1100/00, bénh nhan sinh hoat va tham gia cac hoat dong thé thao gan gidng nhu trude mo.
Diém HSS phan loai rét tét.

Hinh 3: Tai kham sau 18 thang

Ca lam sang 2

Bénh nhan T. nit 68T, tién sir ting huyét ap, dai thio dudng, suy than man, vao vién vi sung dau gdi phai
sau tai nan sinh hoat. Tham kham lac vao vién cho thiy gdi trai sung né nhiéu, Xquang cho thiy gy mam
chay phai Schatzker V. Pling trudc truong hop chan thuong ning lwong cao va bénh nén nhiéu, ching toi
quyét dinh kéo lién tuc qua xwong got chd tinh trang mdé mém va bénh nén 6n dinh, ning cao thé trang bénh
nhan sau d6 méi 1én lich mo phién sau 11 ngay. Trong thoi gian chd phau thuat, ching t6i di tién hanh in
mo hinh 3D xwong gy trudec mo dé danh gia chinh xac dudng giy, phan loai vi tri cic manh giy, vi tri lun
ctia mat kh6p va 1én ké hoach nén chinh, dy tri nep khéa va vi x6p (hinh 4).

Hinh 4: Lap ké hoach trudc md

Trong md, bénh nhan duoc dit 1 nep khoéa mam chay trong va 03 vis xép mam chay ngoai theo diing
nhu ké hoach truéc mo. Thyc hién k§ thuat MIPO dé (hinh 5A-B).

Tai kham sau 1 thang, 3 thang, 6 thang thiy phan mém t6t, qué trinh lién xwong t6t, truc ctia xwong chay
dung vi tri giai phiu, mat khép khong bi cap kénh (hinh 5C). Tam van dong ctia bénh nhan: gap/ dudi gbi
1200/00. Chirc nang khop gdi theo diém HSS loai tot

A

Hinh 5: Hinh anh sau m6 va tai kham sau 6 thang
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Calam sang 3

Bénh nhan H. 55 tudi, chan doan gy mam chay trai Schatzker V do tai nan giao théng. Tham kham luc
vao vién phat hién phﬁn mém sung né nhiéu, bénh nhan duoc chi dinh phﬁu thuat tri hodn sau 1 tuan. Trudc
md bénh nhan cling dugc in mo hinh 3D va lap ké hoach nin chinh & gay, loai nep va vi tri dat nep (hinh
6B). Trong md, bénh nhan dugc nin kin theo ké hoach trude md, sir dung 02 clamps 16n nén 6 iy, xuyén
02 dinh K gitr mat khop. Sau d6 rach da 01 duong ngang 3cm ngang mat khép dé ludn nep va rach da 2
duong 2cm doc theo nep dé bat vit (hinh 6C). Tai kham sau 1 thang, 3 thang, 6 thang thay lién xuong va

tinh trang moé mém tt. Diém HSS phan loai tot.

A B
Hinh 6: In 3D hd trg phiu thuat va két qua tai kham

III. BAN LUAN

Vé vi tri khoan duong ham xuong chay dé ning
mat khép, Chan va cac cong su dé xuét: thong qua
n6i soi khép gbi, vi tri cira s6 vo xuong & than xuong
chay dugc dinh vi bang dung cu Aimer xwong chay
(guide khoan dwdng hiam chay cta bd dung cu tai
tao ACL). Khoan dudng ham xwong chay theo guide
hudng 1én chinh gitta manh xwong lin. Tién hanh
nang xuong dudi sun va mat khdp sau do ghep Xuong
dong loai hodc xwong tu than néu can, cudi cliing
KHX nep vit. Trong truong hop gdy 2 mam chay, 2
duong rach da nén rach xa nhét c6 thé. Sau khi KHX
nep Vit, tién hanh diéu trj cac tén thuong noi khop
kém theo. Cac vét rach sun chém nam trong khoang
tir chd ndi cua bao hoat dich va sun chém tré vao
trong 5mm déu c6 kha ning lanh tt nén dugc khau
lai bat ké tudi bénh nhan. D4i véi cac chin thuong
lién quan dén ACL, cin diéu tri ngay thi dau dbi
v6i bong diém bam ACL va diéu tri thi hai ddi véi
rach ACL toan phan sau khi xwong d lién t6t [15].
Phuong phap dinh vi dudng ham nang lan nhd vao
su hd tro ctia mé hinh in 3D cua chung t6i co thé bd
tro thém cho phuong phap trén, gitip xac dinh trude
goc cua Aimer xuong chay sao cho khong trung vaoi
vi tri duong gay, xac dinh vi tri khoan an toan, nho
d6 giam thoi gian mo va ting d6 chinh xac. Ngoai
ra, mot s truong hop phau thuat cip ciru khong sin
c6 dung cu ndi soi déy da hoac khi khong cé ngi soi
hd trg déu c6 thé ap dung duoc phuong phép dinh vi
duong him nang 1un nhd mé hinh in 3D.

112

Viéc lya chon vi tri dat nep tuy thudc vao mdi
bénh nhan va duong gay. Lua chon vi tri dat nep
theo phan loai Schatzker thuong duoc ding phd
bién trén 1am sang, bén canh d6, nguyén tic KHX
theo phan loai 3 cdt dang ngay cang dugc ap dung
rong rdi. MO hinh in 3D gitp nhin nhén r6 vi tri,
hinh thai va kich thudc ctia dudong gay, qua dé6 mo
phong vi tri. s6 luong va chiéu dai ciia nep, hudng
goc cua vit theo ding cac nguyén tac KHX. Trong
nghién ctru cua chung t61, sO lwong va vi tri dat nep,
d6 dai vit hau nhu dong nhit gitra trudc va sau mo.
D6i v6i cac kiéu gy lin ma thanh xuong khong bi
gy dang ké co chi dinh KHX nep vit it xdm l4n,
mo hinh in 3D rat dong vai tro rat 16n trong viéc 1én
ké hoach tiép can manh lan nhu chon vi tri khoan,
gbc va hudng khoan, do dai duong ham,... Mot
s6 truong hop manh lin rat nho va don doc c6 thé
khong can nén chinh.

Manh xuong ltn bi tén thuong va tach biét véi
céc cdu tric 1an can nén c6 thé thiéu ngudn mau dén
xuong. Bén canh cac yéu td 16n tudi, lodng xuong,
chiu trong lugng sém thi qua trinh duc va nang lun
cling c6 thé din dén hoai tir manh xuong sau khi
nang do lam hu hai nguén mau nu6i manh xwong.
Khi d6 cac bién chirg nhu nin chinh thét bai, chdm
lién xuong, 1éch truc c6 thé xay ra. Tuy nhién trong
truong hop nang lun ctia chiing t6i, voi bénh nhan
tré va chat luong xwong kha tot, ghi nhan xuong lién
t6t va khong thdy hoai tir manh xuong trén Xquang
tai kham sau 18 thang.
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Cac nhuge diém cua ndi soi khép géi hd tro theo
y vin bao gom thoi gian phau thuat kéo dai, bom
nude trong khi ndi soi co thé di theo dudng giy vao
trong cac khoang can co gay chén ép khoang, chi
phi phiu thuit ting cao,...

Dé tranh chén ép khoang, mét sb tac gia khuyén
nén rach da ¢ ving hanh xwong cua dau trén xuong
chay trudc sau d6 mdi thyc hién ndi soi géi dé nude
chay xudng di ra ngoai théng qua duong rach da ma
ko di vao khoang cén co. Trong mo tranh dé ap luc
nudc qua cao. Bén canh d6 nén dat thém may theo
ddi ap luc khoang trong mé dé phat hién som va giai
ap khoang ngay khi phat hién chén ép khoang.

Trudc day, ndi soi khop gdi hd tro thuong duoc
st dung trong gdy mam chay phan loai Schatzker I,
11, tuy nhién hién nay chi dinh noi soi dugc mé rong
ra d6i véi cac kiéu gy phuc tap hon. Cac truong
hop gdy mam chay phau thuat mudn c6 lgi hon cho
phﬁu thuét ndi soi hd trg do tai thoi diém ph?iu thuat
chan da giam sung né, giam luong mau ty trong
khop gdi, giam chay mau tir manh giy, giam sung
huyét cac mdé mém nén gitp trudng quan sat thuat
loi hon. Cac truong hop cua chung toi khong ghi
nhén cheén ép khoang, tAt ca bénh nhan dugc phau
thuat muon khi phdn mém da 6n dinh nén giam mot
phan nguy co, tuy nhién can phai luén can trong va
cha y d&én bién chimg nguy hiém nay.

Gay mam chay phau thuat mudn gay kho khin
trong viéc nén chinh do da c6 sy hinh cal xuong va
xo dinh cic mdé mém xung quanh. Dya vao CTscan
va mo hinh 3D dé xac dinh vi tri cal xuong, 1én ké
hoach pha cal, sip xép lai cac manh gay. Sheng shen
da sir dung mo hinh 3D dé KHX mé phong trén mo
hinh trudc md va ghi nhan s6 luong nep vit, hinh dang
nep, chiéu dai va huéng ciia vit. Tac gia chi ra phuong
phap nay co loi ich déi v6i cac giy mam chay phirc
tap va phau thuat mudn giup giam thoi gian mo, giam
s0 1an chup Carm trong md, quyét dinh phuong phap
phiu thuat, giam luong mau mat va ting ty 1& nin
chinh dat yéu cau [10]. Mot sé nhuoc diém cta in 3D
duoc ghi nhan bao gdm: (1) Can mot khoang thoi gian
7 - 8 tiéng dé dyng hinh va in mé hinh vi vay khong
thich hop dbi véi cac ca mo cap ciru duge md sém;
(2) Can thém mét khoang chi phi danh cho muyc in va
may in; (3) M6 hinh 3D chi giup danh gia xuong ma
khong thé danh gia duoc cac tén thuong sun khép,
day chang, sun chém, m6é mém xung quanh,... Nick
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Assink va Linzhen Xie trong 2 bai phan tich tong hop
v6i 1an Iuot 1074 va 736 bénh nhan déu cho thy g
dung cong nghé 3D hd tro cho phiu thuat déu giup
thoi gian mé nhanh hon, lwong mau mét it hon, thoi
gian lién xuong nhanh hon nhung khéng c6 su khac
biét vé chirc nang khép gbi sau mé [16, 17].
IV. KET LUAN

KHX nep vit it xam 14n ¢6 hd trg cta ndi soi khop
gbi va in 3D trong gdy mam chay phiu thuat mudn
mang lai két qua tbt, gitp 1ap ké hoach m6 mét cach
toan dién, giup nan chinh 6 gay nhanh va chinh xéac
hon, phat hién va xir tri cac ton thuong ndi khép di
kém, giam tdi da cac ton thuong mé mém va thim
my. Tai khadm sau 6 thang - 18 thang danh gia chtc
ning khop gbi t6t va hinh anh Xquang tot.
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Xung dot lgi ich
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