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Tém tit

PhAu thuit qua hé théng Robot, Téng quan

Trong thdp nién vira qua, Robotic Surgery md ra ky nguyén mdi trong moi
chuyén nganh ngoai khoa gitp gidm tai bi€n, bi€n ching trén ngudi bénh va
ting chat lugng k&t qua sau m&. Bai nay trinh bay lich st, sy phat tri€n va cong

dung cia Robotic surgery.

Robotic Surgery Overview
Le Quang Nghia, Tran Vinh Hung

Binh Dan Hospital

Abstract

Robotic Surgery, over review

Over the past decade, Robotic Surgery has opened a new era in all surgical specialties in helping reduceaccident,

complications in caring the patientsand to improve the quality of postoperative outcomes. This article reviews the

history, development,current and future applications of Robotic surgery.
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I. Mé dau

T khi Erich Muhe thuc hién phiu thuat cit tii mat
qua ndi soi & bung l1an diu tién nam 1985, cdc nha
khoa hoc Iudn tim c4ch thuc hién phAu thuat it xim
hai cho moi chuyén nganh. Laparoscopic Surgery
chua thyc hién hét moi yéu ciu. Robotic surgery
xudt hién lam dudc chuyén phi thudng ma tir trude
rat khé tudng tugng duge. Bai nay trinh bay lich st,

sy phat trién va cong dung clia Robotic Surgery.

Il. Lich st

Robotic Surgery dugc Kwoh thyc hién 1an dau nim
1985 va dudc ding trong Ngoai thin kinh sinh thiét
ndo. Nam 1991, Davies va cong su thiét k& thiét bi
tuong ty d€ cit tién liét tuyén ngang ngd niéu dao
va dit tén 1a Probot.

Cung thdi diém nay Taylor va cong su thiét k&
Robodoc dung trong phiu thuat thay khép hdng.
Tuy nhién vi mat m4au va mat thdi gian nén thiét bi
khong dugc FDA chip nhan.

Céc nghién ctfu vé Robotic Surgery khic dugc
Scott Fisher, mot phiu thuat vién tao hinh hdp
tic v4di NASA. PhilGreen va nhém nghién citu &
Stanford ndi mach mau va than kinh khi m& ban tay.

Richard Satava, phiu thuit vién ngoai tdng quat
dugc Quan d6i My gitp phat trién hé thong Green
Telepresence System nhim gidm thudng vong cho
thuong binh ngoai mét tran. Thuong binh dugc dit
trén xe va dugc modt phiu thuat mé tir xa. Hé thong
thanh cong khi thr nghiém trén thd nhung chua ap
dung trén ngudi.

Mot phdu thuat vién quan doi My, Yulun Wang
ch& ra hé thong AESOP (Automated Endoscopic
System for Optimal Positioning) rdi md cong ty
riéng lam biing nd phong trao diing Robot trong
phiu thuat. Thi€t bi nay thanh thiét bi diu tién dugc
FDA c6ng nhén.

Trong khi AESOP thanh cong sém thi hé thong
SRIGreen Telepresence dugc cdng ty Intuitive
Surgical. INC cai ti€n lai thanh hé thong Da Vinci
thong tri thi trudng th€ giéi ngay nay. Nam 1997,

Cardiere 1an ddu tién cdt tdi mat bing hé thong
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Robotic Surgery nay tai Bi.

Mot thdi gian sau, cong ty Cumputer Motion
canh tranh bing cich phdi hdp hé thdng Zeus va
AESOP nhung dé&n thang ba nim 2003 cong ty nay
ngung hoat dong.

lll. Thanh phan thiét bi Robot phiu thuat

Trén thi trudng th€ gidi hién nay chi ¢6 hiéu Da
Vinci dugec FDA chép thuin nim 2000. Hién c6 460
may trong d6 c6 350 mdy tai M§ (s6 liéu nam 2007).

Hé thdng Robot khong phéi 1a Robot theo nghia
thong thudng ma 12 mot hé théng gdm c6 3 bod
phén chinh:

Tram clia phiu thut vién (console): diéu khién
ngudn sdng va cic camera.

Hé thong phiu thuat: c6 hai hay ban tay phiu
thuit va tay camera (hinh 1).

Hé théng trung tAm thong minh: x& 1y hinh 3
chiéu phéng dai, ban dap diéu khién dong dién may
dot, diéu khién camera va dung vu. Céc grip diéu
khién canh tay Robot.

Heé théng cdm gidc cho phu thuat vién nhu mé mé
trong khi chi ngdi tai tram diéu khién (hinh 2). Ngoai ra
con EndoWrist gitip dung cu md xoay trd nhu tay phau
thuat vién thao tic trong & bung ngudi bénh (hinh 3).

IV. Loi diém ctia mé véi robot

Cu thé 1a hé thdng Da Vinci ¢6 vu diém 1a gidi quyét
dudc cdc han ché ciia md ndi soi & bung nhu cung
cdp hinh &nh 1o nét véi do phan gidi cao, ting sy
khéo 1éo clia phiu thuat vién, gitdp phdi hgp tay-mit
tot, phAu thuat vién ngdi m& trong tuf the thodi mai.

Véi dng kinh déc biét (hinh 4) khién phiu thuét vién
cAm nhan dugc chiéu sau nhu nhin ngoai ddi thudng.

Anh dugc hoa 16n 6 dén 12 14n (tdy khodng cach
vdi) khi€n phau thuat thay ro va ¢ thé béc tach ti
mi. Camera thong minh ludn ludn 8n dinh. Hé thdng
con chdéng rung. Dung cu md c6 thé xoay nhiéu
chiéu cong thém phiu thuit vién md ngdi nén cé
thé thuc hién cdc phiu thuat kéo dai va phifc tap.

Cu6i ciing, hé thdng gidp phiu thuat vién di c6
kinh nghiém vé md ndi soi & bung chuyén qua rat
thuin tién.
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Hinh 1. Hé théng Robot phau thuat.

——

Hinh 2. Céc grip diéu khién cénh tay Robot phau thuat.

Hinh 3. Dung cu mé thao tac nhu tay ngudi.
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Hinh 4. Gng kinh gidp nhin nhu that.

V. Han ché ctia mé véi Robot

Tuy uu viét nhung hé thong Robot phiu thuit vin
c6 han ch&. Trudc hét 1a van dé gid cd con rat cao.
Vi Da Vinci th€ hé cii ¢6 3 cdnh tay phau thuat gid
ciing la 1 triét USD, gia bdo dudng hang nim lén
dén 13.000 USD chua k& gia titng bd phan vin con
cao. Th& hé 4 ctia Da Vinci v6i 4 cdnh tay phiu thuat
dugc gidi thiéu thang 1 nam 2006 gid 1,33 triéu do
va 1,53 triéu do6.

Nhan vién ciing cAn dugc dao tao chu déo.

Mot han ché khéc 1 hé thong rit cdng kénh. Nén
phong m& phai chic chin va cinh tay phiu thuat
cdng kénh khi€n khé dua ngudi bénh vao ban md.

V1. Céng dung ctia mé véi Robot

PAu tién hé thdng Robot phiu thuat dudc diing trong
chuyén nganh Chan thuong chinh hinh va Ngoai
than kinh (ROBODOC va NEUROMATE). C4c hé
thong nay chii y&u diing trong cong viéc phiu thuat
o xa.

M@4 tim: hé thdng Robot dugc diing trong thuong
mai nhiim d€ can thiép trén dong mach vanh. Nam
1999, Carpentier va cong su thuc hi€n thanh cong
lan diu nhung phdi dgi FDA chap thuin nén khong
phd bi€n rong.

Phiu thuat stta chita van tim dugc FDA chap
thuin va dugc dp dung rong & My.

M4 tong quat: trong nganh nay hé thdng phiu
thuat c6 Robot dugc 4p dung rit rong trong md ndi
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soi, gin nhu tat ¢4 cdc phuong phap nhu cit tdi mat,
cit lach, k¥ thuat Nissen chdng trao ngudc, mé rudt
non, md rudt gia [1][2][3]1[41[5][6][10][15][16], m&
béo phi bénh Iy (bariatric surgery) va ca cdt tuy ban
phéan. Thai gian md kéo dai va gid thanh 1a hai y&u
td dugc luu tAm nhat.

M4 Niéu: tuong tu nhu trong mé tdng quit, mo
vdi Robot ciing dudc 4p dung cho moi thi thuat md
Niéu, nhu cit than, cdt thugng than [7][8][9][11].
Dic biét mé véi Robot rit tot trong céc phiu thuat
phtic tap cin sy ti mi nhu tao hinh dai-bé than (tao
hinh trén than) va trong cét toan bd tién liét tuyén
tn goc.

Nam 1993, Schuessler va cong su bdo cdo két
qua tao hinh bé than ndi soi c6 Robot hd trg tuong
duong v6i md md va 4dp dung. Tuy nhién do phiu
thuat can khau ndi tinh t€ nén chi dudc thuc hién tai
céc trung tam chuyén sau.

Nhu vay phau thuat véi Robot cho k&t qué tudng
duong v6i m6é md va méd nodi soi.

Ciing twong tu, ndm 1997 Schuessler va cOng
su thuc hién cit toan bd tién liét tuyé&n. Sau d6 ky
thudt nay dugc Guillonneau, Vallancien va Abbou
cdi ti€n. Du phuong phap nay it gdy mit mau va hoi
phuc nhanh, k&t qua lau dai vé chic ning va vé ung
thu nhung phu thuat vain chi phd bién tai cdc trung
tam chuyén siu. Bugc 4p dung nam 2001, thdi gian
huin luyén (learning curve) clia phuong phép nay
ngin. B4c si Mani Menon va cOng sy tai bénh vién
Henry Ford da phat trién k§y thuat cit toan bd tién
liét tuyén dugc cac chuyén gia vé Niéu chap nhan
khép noi véi két qué chung tuong duong véi mé md
va md ndi soi.

Cac ky thuat md viung chau cling dudc thuc hi€n
nhu cit bang quang-tién liét tuy&n vh md treo am
dao vao xudng thi€ng (sacrocolpopexy) va nao hach
chau do phiu trudng rd rang. M6 v6i Robot ciing
dudc thyc hién vi phiu nhu ndi 6ng dan tinh do &ng
soi c6 do phan gidi cao.

M4 phu khoa: thang tu nim 2004 co quan FDA
chap thuin k§ thuit mé vSi Robot (hé thdng Da
Vinci) trong viéc ndi voi tritng, cit t¥ cung, béc

N < A 2, g N N
nhin u x0, cat budng trifng, mo treo dm dao vao
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xuong thiéng [12][13][14] dudc thudng xuyén
thyc hién.

Trong tuong lai: c6 nhiu bing chitng cho thdy
trong tuong lai phiu thuat v6i Robot ¢6 nhiéu kha
ning dugc 4p dung rong tai cic trung tAm y t& trén

toan thé€ gidi.
VII. Tai bién-bién chiing ctia mé véi Robot

Tai bi€n va bi€n chitng khi m8 v6i Robot néi chung
cling tuong tv nhu md mé va md nodi soi. M& véi
Robot ciing phéi rach dudng md nhd, bom khi CO,
roi béc tach, cit bd cd quan bi bénh rdi 14y phian nay
ra ngoai.

C6 45% md dai trang dugc thuc hién qua ndi soi.
10% truc trang dudc thyc hi€n qua ndi soi. Learning
curve ciia md ndi soi 1a 50-70 ca con mb véi Robot
la 20-32 ca,

Lgi di€m ctia noi soi & bung rat nhiéu, tuy nhién
k§ thuat ndy khong phai khong c6 bi€n ching. Tinh
chung 12 0,2 d&€n 10,3%. Bi€n ching tuy thudc vao
dd phic tap clia cudc md va kinh nghiém clia phiu
thuat vién. Hon mot nira s6 bi€n chitng xay ra lic
vao bung. Thém vao d6 20-25% phiu thuat vién
khong phat hién bién chiing trong khi m&. Néu phiu
thuat vién thyc hién dudi 100 trudng hdp thi bién
chiing gap 4 14n ngudi md trén 100 ca [13][14].

Phong ngira vin 1a chii y&u d€ tranh bi€n chitng
ciing hau ching vé sau. Nhu vy mdi cé 1di cho
ngudi bénh.

Bi&n chitng do trocar va thoat vi lic vao § bung:

Bi€n ching nay trong mS nodi soi vi md véi
Robot tuong ty nhau. N&€u dung kim Veress thi ty 1&
tai bi€n trén rudt va trén mach médu 1a 0,6%. Dung
k§ thuat Hasson c6 vé an toan hon nhung bat cap 1a
khong loai bd dugc bi€n chitng nay ma cé khi phat
hién tré bi€n chitng thiing rudt.

L6 trocar dé gay thoat vi. Ty 1& dugc néu ra trong
y vin rit thay ddi tir 0,65% dén 5,4%. Y&u t& nguy
cd bao gdm khi thing phdi, hiit thudc 14, béo phi,
trocar 16n qud, trocar bén, trocar ngay dudng giita,
khau khong kin 15 trocar va thdi gian mé kéo dai.

Céc tac gia thong nhat nhitng 16 trocar trén 8mm
cin phai dugc khau cin than.
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Thiing ruét trong khi mé:

Thiing rudt khong do dit trocar trong khi mé véi
Robot rat hi€m thay. Hau hét 1a m& niéu va md phu
khoa. Ty 1€ thing truc trang khi cdt tién ligt tuy€n 1a
0,17%, t6t hon khi m& md hoic mé ndi soi.

Céc phiu thuat vién tiéu héa can thong thao bié€n
chitng nay dé€ khi dugc hdi chdn sé khong ling ting.
X tri chi cAn khau don thuin 12 dd néu 15 thing
nhd. Ky thuit nay thudng an toan va hiéu qui.

Né€u tryc trang bi viém loét va nim siu trong
ti€u khung thi khau qua Robot s& dé hon m& md
hoic m& nodi soi.

Chuyén qua mé mé:

Céc bdo cdo cho thdy chuyén m& mé khi c6 thiing
rudt hay xudt huyét. Tuy nhién ty 1& chuyén mé md
khi m& v&i Robot thap hon khi md mé va m& noi soi.

Khi m8 bung thi m& véi Robot gitip gidm chuyén
mS md& 59%. Pdi v6i mé vung ti€u khung thi ty 1é
gidm 1én d&€n 90%.

Van dé 1a xuat huyét viing trudc xuong thiéng.
Day la bi€n chitng rit ning. Tt nhat la thit dung céc
thi€t bi cAm mau. Khong nén cd ging vi sé mit miu
nhiéu. N&u thét bai thi tin gac. Chd 5-10 phiit sau
xem lai. Thudng t6n tinh mach thi mau s& cAm. N&u
vAin thit bai thi nén chuyén mé md. N&u vin khong
cAm mdu dugc thi tin gac 16n. Hom sau md lai dé
rdt bd gac. Béc tach ding I16p gidi phdu s& tranh
dudc bién chitng nay.

Bom hoi khong du:

Tinh trang nay khién d bi tai bi€n thliing rudt va
xudt huyét. Tot nhat 12 ngung md tim nguyén nhin
nhu hd cdc rdp ndi cia mdy bom hodc binh hét CO,.
Hi€m khi phai chuyén mé md.

Khé khiin khi mé ving ti€u khung:

Khi cdt trudc cao hodc thip, phiu thuét vién cin
dua rudt non 1€n phia trén (viing ha sudn phai) nhd
thudc gidn co va tu th€ Trendelenburg. C6 khi cin
cit bd céac ndi dinh d€ c6 trudng mé 1o rang.

Nguoi bénh béo phi:

& doi twong nay viec cit toan bd mac treo truc
trang rat khé thuc hién. Cong tdc theo nhém rit
quan trong, cdc trd 1y thuin thuc, chuyén nghiép
gitip gidm ty 1& chuyén md md.

Téng quan vé mé véi Robot

Bi&n chitng do th& niim Trendelenburg:

Thé nim nay cong vdi thdi gian md kéo dai lam
dnh hudng trén cdc thong s& hoat dong mdu lén
nio, trén ho hap va huy&t dong hoc. Mot s6 yéu
td 1am ning thém nhu tran khi dugi da, phit mit va
phil thanh quan, thuyén tic khi, t6n thuong tiing thin
kinh cénh tay, c6 tdn thuong thin kinh ngoai bién
hoic t8n thuong mit.

Tai bi€n do ting CO,:

Ap luc CO, ting cao lam gidm chic ning hd
hap. Néu c6 niim thé€ Trendelenburg va méd kéo dai
cang lam bi€n chitng nay ning thém. Chitc ning hd
hap va tim s€& bi rdi loan. Ngudi bénh d& bi toan héa
bi€n dudng.

Giir 4p lyc bom hai CO, & mic 10-12 mmHg, cho
ngudi bénh nim ngang lai va ngung md 5-15 phiit.
Néu céc chifc ning khong trd lai binh thudng thi
phéi chuyén mé md.

Thuyén tic khi nga tinh mach:

Khi huyét dong hoc thay d6i ning 1a phai nghi
ngay dén bi€n chitng nay. Phai cho ngudi bénh nim
nghiéng trdi va diu thap.

Trong y vin da cé bdo cdo bi€n chitng nay khi
cit tién liét tuyé&n v6i Robot. Khong thdy ghi nhan
khi mé dai-tryc trang. Tuy nhién phau thuat vién
cAn bi€t vi day 12 bi€n ching rit trAim trong dé gy
t vong.

Ischemic Optic neuropathy:

Pay ciing 12 bi€n ching trim trong do ting dp
lvc ndi nhin ciu va thi€u mdu nudi than kinh thi
gidc. Nghién ctru gdp (Systematic review) v6i 142
ca cho thdy c6 3 ngudi bénh bi ml c& 2 bén. Cic
trusng hop nay déu 1a md dai-tryc trang nim thé&
Trendelenburg trén 6 gig.

Nguyén nhan c6 thé 1a do sy phdi hgp ciia nhiéu
y€u t6 nhu tut huy€t ap, ting 4p luc tinh mach trung
tdm, tdng 4p luc mach toan than, ting ap luc ndi
nhin do thé Trendelenburg. Tan suat 1a 0,3% dén
13,5% khi m4 cit tién liét tuy&n vdi Robot.

Tén thuong thian kinh ngoai bién:

Tan suét 1a 0,3% dé&n 3%. Bié€n chitng hay thiy
khi mé dai-truc trang nim th& Trendelenburg kéo
dai. Bi€n chiing nay cé thé gay hdi chitng chén ép
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khoang & chi dudi va ton thuong than kinh ngoai bién
va c6 thé khéi sau nhiéu thiang hoic kéo dai vinh
vién dnh hudng trén phdm chat cudc clia ngudi bénh.
Hé thong Robot bi truc triic:
Tan suit thay ddi tiy theo thong ké: 0,4 dén 4,5%.
Trudng hgp hu hdng ning thi phai chuyén mé mé.

VIII. K&t luan

Tuy 12 k¥ thut con non tré nhung mé qua Robot
dang khong ngirng phat trién.

K§ thuit nay hitu dung cho nhitng phiu thuat
phiic tap ma thong thudng doi hdi su khéo 1éo ctia
phiu thuat vién. Hon nita m& qua Robot con gitip
ngudi bénh hudng 1¢i t6i da tir chuyén nganh nodi soi
8 bung nhu it dau, niim vién ngdn ngay.

Hién tai c4c tac gid con xem xét gia thanh va két
qua 1au dai dé€ c6 k&t luan chung nhat vé tinh an toan
va hitu hiéu.

Phau thuat vién con phdi nim rd céc bi€n chitng
riéng clia mé véi Robot.

Vai trd con ngudi sit dung mdy ciing rit quan
trong. Vudt qua cic rao can hién tai trong tudng lai
chic chidn Robot sé& dugc trang bi cho moi phong md
hién dai.
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