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DO CHINH XAC CUA ROBOT DINH VI
TRONG KY THUAT BAT VIT QUA CUONG
& PHAU THUAT COT SONG TAI BENH VIEN VIET BUC

Nguyén Van Thach!

TOM TAT

Trén thé gi&i, (rng dung robot hd tro phiu thudt da duoc trién khai trong nhitng ndm gén day va ngay
cang duwoc hoan thién hon vé cong nghé, ky thuat. Robot ndng cao dé chinh xac cuda phdu thuét cing nhw
kha nadng cua phau thuat vién, gidm téi da nguy co phoi nhiém cia tia X ctia phéu thuat vién va ngudi bénh.
Hién nay c6 3 hé théng rohot néi bat dang duoc (mg dung trong y hoc hién dai la robot phau thuét néi soi
Da Vinci, robot phau thuat cot séng Renaissence va robot phau thuét khép géi va khép hang Makoplasty.

Trong Iinh vire cot séng, Robot duwoc &p dung trong céc can thiép 16i sau, dic biét trong phau thuat
it xam I4n dem lai wu thé vurot troi. Céc chi dinh cu thé cua phau thuét ing dung robot hé tro hién nay
nhw phau thuat bit vit cét séng nguc — thit lung qua cudng trong phéu thudt chinh veo, phdu thuét
chén thuwong cot séng, bénh ly thoat vi dia dém hodc trugt dét sdng han xuwong lién thén dot, bom
cement sinh hoc ho#c sinh thiét than dét séng qua cubng ... va tién t6i (ing dung cho phéu thuét cot
séng ¢ sau. Muc tiéu cda nghién ciru 1a danh gid dé chinh xéac cta ky thuét b3t vit qua cubng khi st
dung Robot dinh vj. )

Tir khoa: B3t vit cudng séng, cong nghé phiu thuat Mazor, robot dinh vj Renaissance

ABSTRACT
THE ACCURACY OF THE PEDICLE SCREW PLACEMENT TECHNIQUE USING ROBOT

SPINE ASSIST IN SPINE SURGERY AT VIETDUC HOSPITAL
Nguyen Van Thach’

Application of robots assistance in surgery have been developed in recent years and getting more
perfect in technology and techniques the worldwide. Robot improves the accuracy, minimizes the risk of
X-ray exposure to patients and surgeons. Currently there are three robotic systems being used in medicine:
The Da Vinci robot system in laparoscopic surgery, The Renaissence robot assistance in spine surgery and
The Makoplasty in hip and knee surgery.

In spine surgery, Robot is applied in posterior approach, especially in minimally invasive surgery provides
superior advantage. The spine assist was indicated in pedicles screw placement in scoliosis surgery,
spinal stenosis or spondylolisthesis, vertebroplasty or kyphoplasty and biopsy... towards the application for
posterior approach in cervical surgery. This system has been applied for the first time in Vietnam, at Viet
Duc University hospital since 2012. The aim of the study was to assess the accuracy of the pedicle screw
placement technique using robot spine assist.

Key words: Pedicle Screw Placement, Mazor Surgical Technologies, Renaissance surgical robot.
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D¢ chinh xdc ciia robot dinh vi trong kij thuit bt vit qua cudng...

I. PAT VAN DE

Thuét ngit “robot” dugc dat ra boi Karel Capek
vao nam 1921. Khoi déu robot thuc hién duge céc
dong tac don gian [2], [3], cho dén nay robot da phat
trién c6 thé thuc hién mot loat cac dong tac thong
thudng ciing nhu céc thao tac phirc tap. Robot duoc
str dung trong tAt ca moi linh vuc trong doi song
x4 hoi. Dic biét hon ca Robot hién dang dugc su
dung trong y hoc, thuc hién duoc nhiéu k§ thuat
phiu thuat dugc FDA cong nhan.

Nim 1985 [9] ldn déu tién robot PUMA 560
dugce dung trong sinh thiét ndo, cic loai robot phf“iu
thuat tir &6 khong ngirmg duoc phat trién va cai tién.
Tir d6 nhidu Robot phiu thuat chuyén nghanh khac
nhau duoc phét trién nhu tim mach, tiéu héa, ndi soi
khép, cot sbng..... Phau thudt robot 12 loai it x4m
14n [16], can thiép t6i thiéu nhu vét md nho, han ché
nhidm tring, thoi gian ndm vién ngén, héi phuc stre
khoé nhanh.

Trén thé gidi, ing dung robot hd tr¢ phau thuat
d3 duge trién khai trong nhitng nam gin diy va
ngay cang dugc hoan thién hon vé cong nghé, k¥
thudt. Robot ning cao d chinh xéc cia phau thuat
[4], [13] ciing nhu kha nang clia phiu thudt vién,
giam tdi da nguy co phoi nhiém cua tia X [6] cia
phiu thuat vién va ngudi bénh. Hién nay c6 3 hé
théng robot ndi bat dang dugc ing dung trong y hoc
hién dai 1a robot phau thuét ndi soi Da Vinci, robot
phau thuat cot séng Renaissence va robot phau thuat
khép gbi va khép hang Makoplasty.

Trong linh vurc ¢6t sdng, robot duge dp dung trong
cac can thiép 161 sau, dic biét trong phau thut it xAm
14n dem lai wru thé vuot trdi [1], [15]. Cée chi dinh cu
thé ctia phau thut img dung robot hé trg hién nay nhur
phiu thuat bt vit cot séng nguc — thit lung qua cubng
trong phau thudt chinh veo, phau thuat chin thuong
cdt séng, bénh 1y thoat vi dia dém hodc trugt dot séng
han xuong lién than dét, bom cement sinh hoc hodc
sinh thiét than dét sng qua cudng ... va tién t6i (mg
dung cho phau thuat ¢t sdng co sau.

Trén thuc té da c6 nhiéu ing dung hd tro phau
thuit vién trong qua trinh phau thuat nhu hé thong
dinh vi Navigation, may O-arm, cong hudng tur
trong md, nhim tang d6 chinh x4c ciia phau thuat,
tranh tdn thuong than kinh, giam thoi gian phoi
nhidm véi tia X [6], [12]. Tuy nhién ty 1§ bt vit qua
cudng sai vi tri con cao, khoang 0 —25% chinh veo,
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khoang 4.2% & bénh nhan thoai hoa.

Tir thang 12 ndm 2012, lin dau tién tai Dong
Nam A, khoa Phiu thuat cét séng Bénh vién HN
Viét Dirc tng dung Robot Renaissence trong phiu
thuét cac truong hop chin thuong cot séng nguc —
thét lung, bénh Iy trugt 46t song va thoét vi dia dém,
chinh veo c6t sdng nguc — thit lung 16i sau budc
dAu cho két qua tot.

Muc tiéu ctia nghién ciru 12 danh gia do chinh
xdc ciia k¥ thudt bt vit qua cudng khi sir dung
Robot dinh vi.

II. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Déi twong nghién ciru: 104 bénh nhin
duge phiu thudt sir dung robot dinh vj chinh xéc
Renaissance tai khoa Phau thuat cat séng bénh vién
Viét Ptc tir thang 12 ndm 2012 dén nay.

2.2. Phwong phip nghién ciru: Nghién ciru mé
ta tién ctru

2.2.1. Yéu cdu ky thugt:

- Chup CT scanner 64 day voi lat cit 0.6 — 0.8 mm

- Nhap dit liéu vao hé théng méay chi qua phan
mém Renaissance

- Xac dinh ving phau thuét, thiét ké dudong di
¢la vit, hudng vit, kich thude vit

Hinh 1: Ldp trinh trucc mé va bt vit c6 Robot
dinh vi chinh xac hé tro trong mé
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2.2.2. Cic buéc tién hanh phiiu thugt

Buée 1: Lén ké hoach trwde khi mé

- Str dyng phan mém Renaissance dwa trén CT
danh riéng cho phau thuat robot

- Hoan thanh chi tiét quy trinh truée md

- Cai dit C-arm va kiém tra hoat dong cuia robot

- bang ky ma phéu thuét cho tirng bénh nhan (b6
dung cu hd trg di kém)

- Bénh nhan dugc gy mé toan thén, nam sip
nhu md cot séng thong thuong

Bude 2: Dit khung dinh vi (platform) cho
robot trén bénh nhian

- C6 4 loai: Clamp Mount, Hover — T, Bed Mount
va Multi-Directional Bridge.

- Diang ky trén C-arm

Buéc 3: Ddng bd héa hinh anh 3D

- Chyp 01 anh xquang theo huéng trudc sau va
01 anh theo huéng chéch 60°.

- Béng bd hinh anh xquang vira chup véi CT
truée md cia bénh nhén.

Buéc 4: Tién hanh phiu thuit

- bt robot vao vi tri trén platform.

- Canh tay robot s& tu ddng thao tic xac dinh
vi tri cAn dinh vi phiu thuét nhur ké hoach da lén
trudc mo.

- Phiu thuét vién 1am theo su hudng dan dudi sy
kiém soat ctia Carm.

2.2.3. Pdnh gid sau mo

Chup CT scanner 64 dé’iy sau mb danh gia vi tri
vit theo tiéu chuin cia Gertzbein va Robbins: Vit
nim hoan toan trong cudng (Group A), vit di léch
<2mm (Group B), di l1éch> 2 mm va <4mm (Group
C), di léch > 4mm < 6mm (Group D), di léch nhiéu
hon 6 mm (Group E). Phén tich tinh trang cua vit
da bat duya vao 3 binh dién (ngang, ding doc va
dimg ngang), vit tén thuong thanh cubng duoc do
bﬁng don vi mm, x4c dinh bo tén thuong dua vao
cac huéng giai phdu nhu: Ién trén vé phia ddu bénh
nhén, xudng dudi vé phia chén, ra bén ngoai hodc
vao duong giira ...
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Hinh 2: Phdn dj ton thwong cudng song

III. KET QUA

Qua qua trinh trién khai phiu thuat cgt séng
tng dung Robot hé trg chinh x4c Renaissance tai
Khoa Phiu thuét cot séng Bénh vién HN Viét
Dirc tir thang 12 nam 2012 dén nay, ching t5i da
tién hanh phau thuét dugc cho 104 bénh nhén (31
nam, 73 nit). Tudi trung binh 50,5 (14 — 74 tudi).
Trong d6 ¢6 6 bénh nhén chin thwong cot séng
(3 trudong hgp bom cement tao hinh thén aot
séng, 3 truong hop bat vit ¢é dinh cot sdng).
Co 29 bénh nhéin veo cot séng duoc phﬁu thuét
chinh veo bing robot v&i mirc d6 nan chinh lén
dén 76.2%. 69 bénh nhan duge md nén trat cot
séng do thoai héa (45 bénh nhén trugt 1 ting, 22
bénh nhén truot 2 ting, 1 bénh nhan truot 3 téng).

Bang 1: B¢ chinh xdc cua vit theo phdn loai
cua Gertbein va Robbins

Do di léch
<2mm | Tu2- | Tord— | >6mm
4 mm 6 mm
Sévit | 986 12 4 1
Yo 98,3 1,2 0.4 0.1

Qua 104 trudng hop, 1003 vit duge bt véi sw hd
tro cta robot dinh vi chinh xac, d§ chinh xéic cua céc
vit duge bt duge danh gia theo phan loai ciia Gertbein
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va Robbins dat 98,3% (nhém A va nhom B). 883 vit
bt & binh dién 1/3 giita than d6t sdng (88%). Mirc do
cai thién triéu chimg ldm sang than kinh & céc bénh
nhén bénh Iy truot than dbt sdng dat két qua tot, khong
¢6 bién chimg nio duoc ghi nhan trong qua trinh bt
vit dac biét voi truomg hop bénh nhan phau thuat chinh
veo it sdng nguc — thit lung 16i sau.

Qua qua trinh trién khai phau thuét c6t séng tng
dung robot hd tro chinh xac Renaissance, chung t6i
d3 tién hanh phiu thuit dugc bit v&i su hd tro cia
Robot dinh vi chinh xac, d6 chinh x4c cua cac vit

IV. BAN LUAN
4,1, D§ chinh xdc ciia vit

duoc bit duoc danh gia theo phan loai clia Gertbein
va Robbins dat 98.3 % (nhém A va nhém B), mirc
d6 cai thién triéu chirng 1dm sang than kinh & cac
bénh nhén bénh ly truot than dt song dat két qua
tét, khong c6 bién chimg nao dugc ghi nhan trong
qua trinh bt vit ddc biét v6i truong hop bénh nhén
phiu thuat chinh veo cdt song ngwc — thit lung 16i
sau. Thoi gian phau thudt dit vit trung binh 13 1
tiéng 30 phut véi bénh nhan chan thuong cot song,
3 tiéng v6i bénh nhan truot dét séng bao gdm ca
ghép xuong lién than dét.

Bang 2: Nghién ciru ing dung robot trong phdu thudt cét séng

cua cdc tdc gid trén thé gioi

Tac gia Bit vit qua da/mé S6 bénh nhan Két qua
Sukovicz [18] (2006) Chua théng ké 14 93% thanh cong
Barzilay Y [2] (2006) 0/9 9 4 truong hop 161 phdn mém
Pechlivanis[14] (2009) 31/31 31 93.5% thanh cong
Kantelhard[9] (2011) 35/20 55 94.5% thanh céng
55% giam ti€p xuc tia X
Zaulan'Y [20] 23 23 65% giam tiép xiic tia X
Hu X [7] (2012) 16/96 102 98.9% thanh céng
So sénh gitta bit vit thong
Roser [17] (2013) 30/46 46 thudng va robot: 40% giam tiep
xuc tia X; d6 chinh xac 1én dén
99%.
Togawa [19] (2007) 24 10 xac tuoi 95.3% thanh cong

Di c6 mét s6 bao cao vé phiu thuit cot sbng
sir dung robot trong nhiéu bénh 1y khac nhau véi
dd chinh x4c ctia vit 16n dén 99%. Khong ghi nhén
bién chirng than kinh hay tén thuong mach méu.
Trong nghién ciru cla ching téi, ty & vit chinh
xdc dat dén 98.3%. Ty 18 nay bao gdm nhitng
vit nim chinh giira cuéng va nhitng vit ¢é do di
léch nho hon 2mm. Khéng ghi nhén bién ching
vé thin kinh hay mach mau trong m. T4t ca cac
truong hop trude khi tién hanh bét vit ching téi
déu phai kiém tra du6i C-arm 2 binh dién. Ching
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t6i nhan thiy mic du ty 1& chinh xac kha tuong
ddng so voi cac tac gia trén thé gidi. Tuy nhién,
khi tién hanh bt vit ching t8i ¢ st dung 654 vit
thudng, vit réng nong bt truc tiép qua K-wire chi
c6 349 trudong hop. Thao tic mdi lan rit K-wire
dé bt vit cling gép phan lam giam d6 chinh xac
cua vit,

4.2. Miitc phoi nhiém véi tia X

Phoi nhiém tia X cho phiu thuat vién va bénh
nhan trong khi phiu thuat 1a mét van dé 16n khi thao
tac bit vit qua cudng. Mirc phoi nhidm nhiéu hay it
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phu thudc kinh nghiém ciia riéng phau thuat vién
va phu thudc bénh Iy phau thuat. Trong phau thuat
chinh veo c¢6t séng hodc cac bénh Iy thoai hoa bién
dang cot séng da t?mg, cuong d6 sir dung tia X ting
1én dang ké. Cac nghién ciru trén thé gidi [6] [12]
d4 cho thiy moi lién quan giifa ty 1¢ xuét hién ung
thu va thoi gian phoi nhiém véi tia X trong mb & céc
phiu thuat vién chin thuong chinh hinh, phiu thuét
than kinh va phau thuat tiét niéu. Véi viée sir dung
dd bao vé bing chi co thé 1am giam ti da luong tia
X phoi nhiém.

Trong mo ching t6i sir dung 2 anh duéi C-arm
dé ddng bd v6i phim CT truéec md va 2 anh trude
sau va bén dé kiém tra toan b hé théng vit sau md.

Theo nghién ciru cia Hu X va cs [7] cho thdy c6
sy giam phoi nhidm tia X c6 y nghia thong ké
khi sir dung robot. Lieberman [11] cho biét muc
phoi nhiém tia X giam dén 98.2% khi so sanh gitta
phiu thuit bét vit sir dung robot va phau thuat bt
vit kinh dién.

V. KET LUAN

Qua danh gia budc dau 104 truong hop dugce
phiu thuat bét vit qua cudng c6 Robot hd trg tai
Khoa phAu thuét c6t sbng Bénh vién HN Viét Dic
cho thdy két qua tdt va m& ra trién vong cho viée
tiép tuc g dung phit trién rong hon nita trong hd
tro phdu thuat ct sbng.
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