TAP CHi NGHIEN CUU Y HOC

DANH GIA TREN CAT LOP VI TiNH SAU MO THAY TOAN BO
KHOP GOI CO SU’ DUNG TRQ CU CA THE HOA

Vé Sy Quyén Ning'?, Pham Trung Hiéu"?, Vii TG Nam'?, Tran Trung Diing??
Phan Thanh Tung? va Dwong Dinh Toan"*

"Trwrong Pai hoc Y Ha Noi
2Hé théng Y té Vinmec
3Trirong Dai hoc VinUniversity

Trong phéu thuat thay khép géi toan phén, st dung tro cu cé thé hoa (PSI: Patient-specific instrument)
c6 thé giup cai thién d6 chinh xac cda vi tri dat khép nhén tao. Nghién ciru nay nhdm danh gié két qua
tng dung PSI bang phim céat I6p vi tinh 3D sau mé. Nghién ctwu tién ctu thuc hién trén 18 nguoi bénh
thoéi hoa khép gbi duoc chup cat I6p vi tinh truéc mé dé 1ap ké hoach va in 3D tro cu, chup cét I6p vi tinh
sau mé dé danh gié vi tri khép nhén tao. PSI duoc thiét ké bang phén mém MIMICS va duwoc in bdng hé
théng may in 3D resin. Thoi gian chudn bj PSI trung binh 3 ngay. Két qua sau mé 100% ngudi bénh st
dung ¢& khép tuong tmg véi budc 1ap ké hoach mé. Truc dui - chay sau mé dat 1,2° + 1,7°. D6 chénh léch
xoay cau phén dui va chay dat 0,5° + 1,6°. Két qua dénh gia trén cat I6p vi tinh cho thdy PSI cé hiéu qué

néng cao do chinh xac cua vj tri khép, dac biét trong viéc kiém soéat do xoay cla cac céu phén nhéan tao.

Tir khéa: Thoai hoa khép gobi, thay khép gbi, ca thé hoa, cat I&p vi tinh 3D, in 3D.

I. DAT VAN DE

Trong phau thuat thay khép gbi toan phan
(KGTP), viéc dat khéng chinh xac vi tri khoép
nhan tao cé thé dan t&i thay dbi vé truc co hoc
clia chi dwdi, tlr d6 anh hwéng dén chirc ndng
sau md nhuw gay dau kéo dai ho&c giam tudi tho
khép nhan tao."2 Mét s6 phwong tién da dwoc
bao cdo co thé hd tro cai thién dd chinh xac cta
vi tri kh&'p nhan tao nhw: hé théng dinh vi trong
md (navigation), st dung rd bét hay tro cu thiét
ké theo ca thé. Du la phwong tién nao thi ciing
déu sr dung cac théng sb giai phau clia ngudi
bénh dé phau thuat, béi rat nhidu bao cao da
khang dinh viéc lwa chon thudng quy cac thdng
sb cho tat cd nguwdi bénh thay vi s& dung cac
thong sb theo ca thé co thé dan téi khong phuc
hdi dwoc truc co hoc chi dwéi.® Tuy nhién, viéc
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tinh toan cac théng sé trué.c mé ciing nhw sau
mé khong thé chi dwa vao X-quang thuéng quy
ma can dwoc tién hanh trén cac phwong tién
hinh &nh khac nhv X-quang toan truc, céng
hwéng tir hodc cat I&p vi tinh (CLVT). Trong do,
CLVT toan truc chi dudi la phwong tién hd tro
lap ké hoach trwéc mé ciing nhw danh gia vi tri
kh&p nhan tao sau md hiéu qua nhéat.+5

Tro cu ca thé hoa (PSI) 1a cac tro cu dwoc
thiét ké va in 3D dwa trén bwdc lap ké hoach
md tir cac thdng sb trén cat I&p vi tinh hodc
cong hwéng tlr ciia ngwdi bénh. Phiu thuat
vién s& dwa vao PSI dé dat cac khay cét xwong
trong mé nhw mong muén, tr d6 co6 thé giup
cai thién dé chinh xac vi tri dat khép nhan tao.
PSI dac biét c6 y nghia trong cac trwdng hop
bién dang xwong nhiéu khéng dat dwoc nong
noéi tuy. Tai Viét Nam, hién chwa c6 nghién clru
nao vé rng dung PSI trong phdu thuéat thay
khép gbi. Do d6 chang t6i tién hanh nghién
clbu nay vé&i muc tiéu danh gia két qua trén
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cat |&p vi tinh 3D sau md ctia nguwdi bénh thay
khép gbi toan phan tai hé théng bénh vién da
khoa quéc té Vinmec.

Il. POI TUONG VA PHUONG PHAP

1. D6i twong

Nghién cru tién cteu trén 18 ngudi bénh
dwoc phau thuat thay KGTP do thoai hoa khép
g6i, st dung tro cu thiét ké theo ca thé, cé chup
phim cét I&p vi tinh toan truc chi dwai truwdc va
sau mé tai Trung tdm Chéan thwong chinh hinh
va Y hoc thé thao - Hé théng y t& Vinmec. Tl
thang 04/2022 dén thang 09/2022, ap dung
phuwong phap chon mau thuan tién, tat ca ngudi
bénh dat tieu chuan lwa chon dwoc dwa vao
nghién ctru. Do thoi gian theo ddi [dm sang con
ngén nén trong khuén khd bai bao nay ching
t6i chi danh gia két qué ban dau théng qua cat
|&p vi tinh sau mb.
2. Phuong phap

Quy trinh nghién ctru

Nguwoi bénh dwoc chup cat 1&p vi tinh toan

truc chi dwdi (tr mao chau dén got chan), div
liéu nguyé&n ban sau khi chup dwoc xuét ra va
Iwu trlr dinh dang DICOM.

Do chi sé trvéc mé

Mirc do bién dang va veo truc khép dwoc
danh gia bang cac chi sb bao gdm: Géc truc co
hoc dui - chay, do léch tam khép gbi, géc co
hoc dau dwéi xwong dui (géc dwong khe khop
xwong dui va truc co hoc), géc co hoc dau trén
xwong chay (goc dwong khe khép xwong chay
va truc co hoc).

Lap ké hoach truréc mé

S dung phdn mém MediCAD (Hectec)
dé tinh toan kich c& cho khép nhan tao tir di
liéu DICOM. Véi cu phan dui wu tién phuc
hdi toi da offset sau cla 16i ciu dui va khong
chénh léch qua 2mm, kich thuwéc chiéu trong
ngoai nhé hon va gan nhat véi kich c& theo
chiéu trong ngoai clia xwong ngwdi bénh. Vi
céu phan chay wu tién dd che phi l1én mét cat
xwong dat t6i da va khong vuot qua kich thudc
xwong nguwdi bénh. (Hinh 1)

Hinh 1. Lap ké hoach cho kich c¢& kh&p gbi nhan tao (Ngwi bénh trong nghién ctru)

S dung phdn mém Mimic Medical 23
(Materialise - Bi), xac dinh vi tri mé&t phang lat
cat dau xa xwong dui vuéng goc véi truc co
hoc xwong dui trén mé&t phang coronal, vudng
goc véi truc gidi phau dau dwdi xwong dui trén
mat phéng sagital. Vi tri lat cat diu trén xwong
chay vudng goc voi truc co hoc xwong chay trén

mat phang coronal, géc SLOPE trén mat phang
Sagital d&t 3°. P day cac lat cat xwong theo
kich c& khép nhan tao da dy kién. Xac dinh vi
tri dat khuon cat dui va khuodn cat chay, do xoay
ngoai clia cac khuén cat xwong (cac 16 kim danh
d4u) theo truc lién mém trén 16i cau dui phau
thuat (Surgical TransEpicondylar Axis- sTEA).
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Thiét ké va in PSI

Thiét ké mau khuén cat: Khuén xwong dui
gdm 4 vi tri gadm kim (goi tén la 1a, 1b va 1c,
1d). Vi tri 1a, 1b dé 1ap khay cat dau xa xwong
dui, 1c va 1d dé dat khay cét 4 1at con lai. Khuodn

xwong chay co 4 vi tri gam kim (goi tén la 2a, 2b
va 2c, 2d) trong dé 2a va 2b dé 13p khay cét lat
dau trén xwong chay; 2c va 2d dé 1&p khay tao
chan cho cAu phan chay. (Hinh 2)

Hinh 2. Thiét ké PSI va cac vi tri kim (Ngw®i bénh trong nghién ctru).

Hang trén: khudn cat dui. Hang duéi: khudn
cat chay

Tién hanh in khuén bang may in 3D, chat
liéu in ddm bao an toan sinh hoc tiép xuc
mo trong thdi gian ngan theo tiéu chuan 1SO
10993. Khudn duwoc tiét khudn theo quy trinh
hép sterrad cia Bo Y té.

Ngudi bénh duwoc phdu thuat thay toan bo
khop gbi theo ki thuadt cat xwong chuan, cac
khuon ca thé hoa dwoc sir dung dé danh dau vi

tri dat khay cét thay vi st dung céc bd thuéc do
clia nha cung cap.

Nguwoi bénh dwgc chup cat 16p vi tinh sau
mé v&i xung khtr nhiéu kim loai; tién hanh do
truc va vi tri cac khép sau mé bao gdm: do truc
dui - chay sau mé, do dd xoay ctia cAu phan dui
so v&i STEA, do dd xoay clia cAu phan chay so
v6i duwong L Akagi (BPwong Akagi: diém gitra
diém bam day chang chéo sau va bo trong 16i
cu chay), do géc SLOPE sau mé. (Hinh 3)
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Hinh 3. Do cac chi sé trén cat I&p vi tinh sau mé (ngwei bénh trong nghién ciru)
Tur trdi qua phai: DO léch tdm khép gbi, Géc co hoc dau trén xwong chay,
Géc co hoc dau duéi xwong dui, P6 xoay ngoai phan dui, D6 xoay ngoai phan chay

3. Xt li s6 liéu

St dung phan mém SPSS 16.0 dé& xw li sb
liéu, kiém dinh gia tri trung binh trwéc va sau mbé
bang T-test, c6 y nghia théng ké véi p < 0,05.

4. BDao durc nghién ctru

Nghién cru da dwoc thong qua bé&i Hoi
dbéng dao dirc Trwdong Pai hoc Y Ha Noi sb

HMUIRB660 va Hoéi déng dao dirc Hé théng
y té Vinmec 45/2022/CN-HPDD VMEC ngay
26/04/2022.

Ill. KET QUA

Nghién ctru tién hanh trén 18 ngwdi bénh
véi d6 tudi trung binh 63,0 £ 12,3, ti 1& ni gidi
83,3%.

Bang 1. Chi s6 trwéc mb trén cat I&p vi tinh

Chi sé

Trung binh Bién do
Goc truc co hoc dui - chay (°) 11,7 2,3°-14,3°
Do léch tam khép gbi (mm) 34,7 5- 53
Géc co hoc dau dudi xwong dui (°) 87,9 85,1°-92,4°
Goc co hoc dau trén xwong chay (°) 85,8 83,2° - 89,3°

Phan I&n (15/18) ngudi bénh cé bién dang veo trong trud'c md véi do léch tam khép gbi > 1om.
3/18 ngudi bénh cé dé 1éch tam khép géi < 1cm la nhém ngwdi bénh cé bénh li viém khép dang thap.

Bang 2. Két qua sau mé trén cat I&p vi tinh

Chi sé

Trung binh Bién do
Goc truc co hoc dui - chay (°) 1,2 0,0°-3,5°
D6 1&ch tam khép gbi (mm) 4.3 0-9,3
Géc co hoc dau dudi xwong dui (°) 90,1 88,5° - 91,2°
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Chisb Trung binh Bién do
Goéc co hoc dau trén xwong chay (°) 89,3 88,4° - 91,7°
Do xoay ngoai phan dui so véi sTEA (°) 1,04 -0,82°- 1,71°
Do xoay ngoai phan chay so véi duéng Akagi (°) 1,14 -1,31° - 2,63°
Chénh léch dd xoay clia phan chay so v&i phan dui (°) 0,52 -1,8°- 3,15°
Goc Slope(°) 1,36 0,15° - 4,54°

Ti 18 ngudi bénh c6 dy kién c& khop trwde
md phu hop thwc té 1a 100%. Truc dui - chay
sau md dat 1,2° + 1,7°. D6 chénh léch xoay ciu
phan dui va chay dat 0,5° + 1,6°.

IV. BAN LUAN

Vai tro cua cat Iép vi tinh trong phau
thuat thay KGTP

Trong phau thuat thay KGPT, can lwa chon
kich c&@ khdp nhan tao phu hgp véoi ngudi
bénh, c& qua to hay qua nhé déu co thé gay ra
céac bién chirng trong va sau mé. Trong nghién
clru clia chung to6i, 100% ngudi bénh cé dw
kién c& khop trwdc md phu hop véi thuc té.
Khi dwng hinh trong méi trwong 3D, phau thuat
vién co thé dé dang quan sat duwoc cac mébc giai
ph&u xwong, cling nhw phan biét dwoc véi cac
gai xwong ma khoéng bi anh hwéng béi phan
mém che khuét, do do lap ké hoach chinh xac
hon. M.Ettinger so sanh st dung hinh anh 2D
va 3D trong lap k& hoach mé thay KGTP.5 Két
qua cho thay v&i hinh anh 3D dy kién chinh
xac kich c& 100%, hinh anh 2D chinh xac hoan
toan kich c& dat nhat 56% cho ciu phan dui va
64% cho cau phan chay, trong khoang chénh
[éch trén dwdi mét c& dat chinh xac 97 - 98%.
Nguyén nhan la do sai léch tl trg cu tham chiéu
kich thuwdc cling nhw trén phim X-quang khéng
thé danh gia dwoc dod xoay cla cac ciu phan
khép nhan tao. Day ciing 1a li do khién tac gia
McGrory dwa ra khuyén céo nén st dung hinh
anh 3D dé lap ké hoach mé, d&c biét trong cac
trwdng hop bién dang chi phirc tap.

Céat I&p vi tinh ngay cang duwoc (ng dung
rong rai trong phau thuat thay KGTP trén thé
gi®i. Hinh anh tir CLVT gilp danh gia chinh xac
vi tri khép nhan tao sau md, co thé giai thich
mot sb tinh trang dau “khéng ré nguyén nhan”
trén phim X-quang thwéong quy dat tiéu chuén
thwdng gap trwwdc day. M.Pietsch bao cao CLVT
la phwong tién tét nhat d& danh gia do xoay
cta 16i cau dui va mam chay.” Stuart W.Bell da
nghién ctru trén nhdm 56 nguwdi bénh dau sau
mé du hinh anh X-quang thuéng quy 13 dat tiéu
chudn thi khi kiém tra lai bang CLVT nhan thay
c6 23 khép dat sai do xoay clia ciu phan chay,
16 khép co déat sai d6 xoay clia cAu phan dui.8

Tror cu phéu thuat thiét ké riéng

Phwong phap st dung PSI dac biét co y
nghia trong cac trueng hop bién dang néng
& vi tri truc xwong dui, xwong chay, khi d6 st
dung céac tro’ cu cat xwong truyén thdng sé gap
nhiéu kho khan. Mot sé tac gia cho rang viéc st
dung tro cu thiét ké riéng c6 thé gitp lam gidm
nguy co mat mau va tdc mach mé& do khong
khoan nong ndi tuy.®

Ban chét clia khuén cat in 3D chinh 1a ca thé
hod viéc cét xwong & nhirng ngwdi bénh khac
nhau dwa trén cac théng sbé giai phau trwdc md
trén chan doan hinh anh. Cac bao céo cho thay
cac khuén cét nay can 1 - 3 tuan dé hoan thién
cho cudc phau thuat. Tuy nhién, thdi gian kéo
dai nay la do cac phau thuat vién thuwong can
d&t bo tro cu clia cac nha cung cép Ién chi
khong tw ché tao. Trong nghién ctu cltia ching
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t6i, viéc hoan thién khudn cat chi mét trung binh
3 ngay, sém nhét 1a 2 ngay.

D4 c6 kha nhiéu nghién ctru vé PSI, két qua
cho thdy vé& méat do chinh xac khi dat vi tri khép
gbi nhan tao dé phuc hdi lai truc co hoc 14 twong
dwong voi st dung Robot hodc Navigation ma
thoi gian phau thuat lai ngén hon. Trong nghién
clu cla ching tdi, viéc sir dung PSI giup két
qua phuc hdi truc co hoc rat kha quan la dat
1,2° £ 1,7° so v&i trung binh trwdc md 1a 11,7°
+4,2° (p < 0,05 T-test).

Ngoai van dé truc co hoc ra, thi mét van
dé rat quan trong khac dé la viéc kiém soat do
xoay clia cac ciu phan khép nhan tao bao gébm
dd xoay ctia ciu phan dui, d6 xoay ciu phan
chay va sy chénh léch d6 xoay 2 ciu phan.
Do xoay anh hwéng téi dd bén cta I6p dém
va chuyén dong tai khép ché dui. Hau hét, cac
phéu thuat vién hién tai st dung sTEA dé dinh
hwéng géc xoay ngoai tham chiéu trong mé
ciing nhw 1ap ké& hoach trwéc méd cho ciu phan
dui. Tuy nhién, Yoshino bao cédo ngay ca trén
cac phuwong tién chan doan hinh anh thi chi
c6 thé dé dang tim thay diém 16m sau cla 16i
cau trong trong 30% trworng hop.'® Akagi ciing
cho két luan twong tw khi nghién ctvu 111 khép
gbi va phan loai viéc tim thdy diém nay thanh
ba nhém: 27 ca nhom 1 (dé dang xac dinh),
55 ca nhéom 2 (kho6 xac dinh) va 29 ca nhém 3
(khéng thé xac dinh)." Viéc xac dinh chinh xac
truc nay trong phau thuat cang kho khan do bi
cac day chang va khéi co che phii xung quanh.
Vi thé, trong md cac tac gid cd gang xac dinh
sTEA théng qua mét truc gian tiép khac 1a truc
16i cau sau (posterior condyle axis - PCA. Tuy
nhién, Thienpont nghién ctu thdy néu siv dung
héng dinh (PCA, STEA) Ia 4°thi din t&i sai léch
trong 41% trwdng hop, ngoai ra str dung PCA
sé kho chinh xac trong trwd'ng hop ngudi bénh
bi bién dang khé'p ndng.2 O bién dang gbi veo
ngoai, phan sau 16i cau ngoai thwong bi mon

hoéc thiéu san; con & bién dang gbi veo trong,
bé sau cla 16i cau trong thuwdng bi mon nhiéu
hon so v&i bén ngoai. V&i viéc sir dung PSI,
goc nghiéng ngoai da dwoc xac dinh theo sTEA
tr bwédc 1ap ké hoach mé ma khong can thiét
phai st dung céc loai thuwdc do khac trong mb.
Téac gid A. Mannan trong bai bao phan tich tbng
quan da khang dinh vai trd ctia PSI trong tang
dd chinh xac cha cdu phan dui voi dd xoay
ngoai trung binh dat tw -1,7° dén 1,6° so Vo
sTEA, sw khac biét c6 y nghia théng ké so véi
phwong phéap truyén théng.'® Trong nghién ctru
cla chung t6i, dd xoay ngoai phan dui so v&i
sTEA dat trung binh 1,04° (0,82° -1,71°).

Cac nghién ctvu chi ra cdu phan chay dat
qua 6°xoay trong va 8° xoay ngoai thi biéu
hién rd két qua l1am sang khong t6t.14'5 Co hai
ki thuat thwerng dung dé xac dinh do xoay mam
chay. Ki thuat thtr nhat 1a van dong khép goi,
khay chay thir sé tw xoay vé vi tri pht ho'p nhét
so v&i phan dui sau vai chu ki gap - dudi. Tuy
nhién, phwong phap nay chi cé thé st dung
néu tuyét ddi tin twdng vao dd xoay clia phan
dui da dwoc dat trudc do, néu khong sé con
lam tang thém tdng d6 xoay phdi hop cta hai
cau phan va anh hwéng nhiéu hon dén khép
ché dui. Ki thuat tht hai Ia dwa trén cac méc
gidi phau. Puong sTEA ciing dwoc st dung
nhw |4 tiéu chudn dé xac dinh d6 xoay cla cau
phan chay nhdm tranh hién twong khéng phu
hop vé& do xoay gitra cAu phan dui va chay. Du
vay, trong mb rat khé dé s dung sTEA nhw
tham chiéu dé dat do xoay phan chay, do dé
phai st dung cac dwong trung gian khac thong
qua sTEA. Nhiéu nghién ctru da dwoc tién hanh
dé tim ra cac méc giai phau tai xwong chay phu
hop nhat dé dinh huwéng cho d6 xoay cau phan
chay. Trong thwc hanh I&m sang, dwong Akagi
ndi diém gitra diém bam DCCS va be trong 16i
cl chay dwoc s dung phd bién nhét trong y
van, goc gitra Akagi va duong L sTEA trung
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binh khoang 0,7° xoay trong va kha théng
nhét trong cac nghién clu trén cac ching toc.
Trong nghién clru clia ching t6i, dd xoay ngoai
céu phan chay so v&i duwong Akagi dat trung
binh 1,14° (-1,31° - 2,63°).

Nhiéu tac gid bao cao khi géc xoay trong
phdi hop cla cac cau phan khép nhan tao tir
7 - 16° thi sé dan t&i hién twong trat banh ché.!
Trong nghién clru clia ching t6i, d chénh léch
xoay cau phan dui va chay dat 0,5° + 1,6°.

Goc Slope lién quan téi sy vibng trwvde - sau
ctia khép gbi nhan tao. Tang qua goc nay lam
tang khoang gap la gay nguyén co méat virng
khép tw thé gap, gay thiéu dudi khép gbi hodc
gay tang lwc méi tai co cAu cam-post. Trong
thiét ké khép gdi nhan tao loai c&t bé DCCS,
goc slope dwoc khuyén cdo tir 0 - 5° dé c6 thé
gitp tdng tAm van dong khép gbi. Bé diéu chinh
chinh xac géc Slope trong mé, véi ki thuat
duing khung dinh vi ngoai thi trwéc hét phai dat
duwgc thanh gidng truc song song voi truc co
hoc clia xwong chay. Truc co hoc clia xwong
chay (TMA) dwoc dinh nghia 1a truc truyén lyc
tir khép gbi téi khép ¢ chan, trong thye té mé,
phau thuat vién khéng thé xac dinh duoc truc
nay ma phai xac dinh théng qua cac mébc trung
gian khac la thanh trwdc xwong chay hoac truc
xwong mac hodc s dung truc gidi phau cla
xwong chay trong ki thuat dung nong néi tuy
xwong chay. Trong nghién clru clia chuing tdi,
do goéc SLOPE da duwoc thiét ké sdn & khay
cat chay vai gia tri 3°, két qua sau mé dat trung
binh 1,36° (0,15° - 4,54°).

V. KET LUAN

Nghién ctu két qua ban dau dwa trén hinh
anh cét 16p vi tinh 3D sau mé cho thdy phwong
phap s dung tro cu ca thé hoa giup phuc hoéi
chinh x&c truc co hoc va kiém soat tét do6 xoay
cac cau phan cla khép nhan tao. Can tiép tuc
theo ddi va danh gia két qua l1am sang.
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Summary

RADIOLOGICAL RESULTS OF TOTAL KNEE REPLACEMENT
USING PATIENT-SPECIFIC CT-BASED INSTRUMENT

In total knee replacement surgery, the use of patient-specific instruments (PSI) were reported
to improve the accuracy of artificial joint placement. This study reported the CT scan results of the
PSI printed by our hospital's 3D printing lab. A total of 18 patients were included in the study. All
patients underwent preoperative CT scan to develop surgical plan and postoperative CT scan for
outcome evaluation. Mimics Medical (Materialise-Belgium) software was used to create a template
for the sizing and position of cutting jigs, as well as the PSI design. The PSI were printed by 3D
resin printers. Intraoperatively, after removing all remaining cartilage in the knee, the PSI would
be implanted to the femur and tibial surfaces, and the pin position for manufacturer's instruments
would be marked. The preparation of the PSI took approximately three days. All PSI matched their
respective preoperative templates in size. The postoperative whole-leg axis was 1.2° £ 1.7°, and the
rotation mismatch between the femur and tibial implant was 0.5° £ 1.6°. Radiological results showed
that using PSI improved the accuracy of placement, especially in controlling the rotational alignment.

Keywords: Knee osteoarthritis, total knee replacement, patient specific instrument, 3D CT-
scanner, 3D printing.
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