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Abstract

Case presentation: Advances in diagnostic imaging and simulation modeling with the support of artificial
intelligence has helped bring a lot of information to support the diagnosis of tumor and treatment planning as
a three-dimensional image of the renal vasculature. Thanks to 3D visualization of the renal vasculature, the
surgeon can identify the artery supplying the tumor and selectively control this vessel instead of controlling
the entire main renal artery. We present a case of 54-year-old woman who diagnosed with left renal tumor
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staging cT1bNOMO. The image of the tumor and ipsilateral renal artery system was rendered by software

(Fujifilm's Synapse® Al Platform) that support the surgical planning. Combined with the advantages of

surgical robots, we are fully capable of accessing and selectively controlling the blood vessels feeding the

tumor, thereby limiting the impact of warm ischemia time.

Keywords: Renal cell carcinoma, renal artery reconstruction, robot assisted surgery, segmental renal

artery clamping technique, warm ischemia time.

Pat van dé

BuGu chii m6 than (Renal cell carcinoma — RCC)
12 ung thu thudng gdp nhat tai than véi tf 1€ 90-95%
va phé bi€n § cdc nudc phuong Tay [1]. Mic du
chi chi€m 3% cédc ung thu néi chung udc tinh moi
nim c6 hon 400 nghin trudng hgp méi duge chin
dodn va gin 180 nghin ca t& vong do budu chii mo
than [2]. La ung thu dudng ti€t niéu c6 t suat cao
nhit, phiu thuat dugc lua chon trong hau hét cic
trudng hgp budu con chi dinh md. Trong d6, phau
thuat cdt mot phan than nén dugc lya chon trong
tinh huéng buéu T1 hodc buéu T2 & nhém bénh
nhan than doc nhat hay ¢6 bénh thin man n&u kha
thi vé miat kg thuat [2].

Véi phiu thuat cdt mot phan than, chic ning
than sau mé c6 thé dugc bio tdn phan nao tir d6
han ché& nguy cd ti€n tri€n clia cdc bénh 1y tim
mach, kéo gidm bénh sudt va ti suit so véi cit
than tin gdc. P ddm bdo muc tiéu nay, lugng
nephron bdo ton dudc va thdi gia thi€u mdu cin
dudc chi trong [3]. Tuy nhién, hiu hét cic phiu
thuat cit mot phan than doi hdi thao tic kep dong
mach than kéo theo tdc dong cda thdi gian thi€u
méu néng bao gdm suy than cAp sau md va bénh
than man vé sau [4] ,[5].

Sy ra ddi va phat trién ctia cdc phuong tién hinh
dnh chuyén sau nhu chup cdt 16p vi tinh (CT scan)
va cong hudng tir (MRI) da hd trg rat tich cuc cho
chin dodn va lén k€& hoach diéu tri phiu thuat budu
than. Pac biét kha ning tdi tao va xy dung hinh dnh
3 chiéu ctia CT scan c6 thé dung hinh dugc gidi phiu
mach mdu thAn mdt cach chi ti€t [1]. Nhitng ndm
gin day, sy ng dung cla tri thong minh nhan tao

(Artificial intelligence - AI) trong d6 chin dodn hinh
4nh (Radiology) 12 mot lya chon diy hita hen dé
dung hinh 3D cau tric mach méu [6], [7], [8]. Chiing
t6i bdo cdo mdt trudng hgp 1am sang &ng dung cua
Al trong dyng hinh mach méu than tit d6 nhan dién
dugc nhanh mach mau nudi bubu trude khi 1én k&
hoach phiu thuat. Trong qué trinh phiu thuit, dya
vao nhitng gdi y tir dung hinh 3 chiéu dong mach
than, ching toi thanh cong trong ti€p can va kiém

sodt c6 chon loc nhdnh dong mach than.

M6 ta ca lam sang

Mbt bénh nhan nit 54 tudi dugc tinh cd phat hién
bu6u than trai khi ki€m tra sitc khde tdng quat. Hinh
4nh trén chup cit 16p vi tinh (CT scan) cho thiy day
la mot khoi buSu nhiéu khd niang 1a ung thu chd
mo thdn vdi giai doan 1am sang 1a cT1bNOMO va
diém RENAL score 1a 5p. C4c xét nghiém tién phiu
trong gidi han binh thudng, chic ndng hai than tuong
duong nhau véi than bén trdi 6 d6 loc ciu than 1a
37ml/phit.

Hinh 1: Hinh anh budu than trai trén CT scan

Vé&i cong nghé dung hinh hién tai ma cic hé
thong mdy CT scan c6 thé thuc hién chi cung cip
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gi6i han mot s§ thong tin vé hé thdng mach mau
nhung khong thé hién ré dau 12 phan nhinh nhd
nhat nudi budu cé thé ti€p can bén ngoai than. Vi

trén may CT scanner va st dung Al

Bénh nhan dugc tv van va 1én k& hoach phiu
thuat cit mot phan thin qua ndi soi & bung véi
hd trg clia robot Da Vinci model Si. Ching toi st
dung 3 cdnh tay robot va hai trocar phu d€ ti€p can
budu. Sau khi béc tdch 16p phiic mac thanh sau va
dai trang trdi, ching toi ti€p can dudc than trdi va
ron than. Budu hién rd & vi tri cyc dudi va cé ranh
gidi r6 véi md lanh. Quan sit vao rén than, hinh
dnh cdc nhdnh mach mdu trén thyc t&€ hoan toan
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hd trg ti Fujifilm's Synapse® Al Platform, ching toi
dd c6 dudc hinh 4nh chi ti€t vé phan nhanh mach

mau nudi budu.

Hinh 2: Hinh anh dung hinh mach mau than hai bén dugc thuc hién bdi phan mém tich hgp sén

tring khép véi hinh dnh do Fujifilm's Synapse®
Al Platform dung 1én. Theo k€& hoach da dinh sdn,
ching t61 béc tdch va quan sdt nhdnh mach mau
cuc duéi, sau d6 lai ti€p tuc tdch nhdnh mach mau
nay cho dén khi xdc dinh dudgc phan nhdnh nhiéu
kha nidng nudi budu trude khi né chia nhitng nhdanh
nhé hon vao nhu m6 thin. Mach mdu nay tuong
ng v6i phan nhdnh 1an thit hai (level 2) ctia dong
mach than trai.

Hinh 3: Ti€p can va bdc tach nhanh déng mach than nuéi budu tuong ting véi phan nhanh thi hai ctia

doéng mach than

St dung bulldog khong ché diing vao mach mau
ma Al ggi ¥, ching toi ti€n hanh ddnh diu vi tri cit
mot phan than c¢6 budu véi bién phiu thuat an toan
cho phép. Trong qué trinh cdt budu, mdu chdy tr
bd dién cit 12 khong ding ké cho thiy ching toi d
kh&ng ch€& ding vao mach mdu nudi bu6u. Hon nita

mo than binh thudng & vi tri khdc vin hdng nhd vao
viéc chi kep chon loc mach mau nudi budu va dudng
nhu thdi gian thi€u mau néng dugc han ché t6i da.
Chd md than con lai sau khi 18y budu dugc khau
bing V-loc 3.0 trudc khi thdo kep mach mau. Téng
thdi gian phiu thut 1a 150 phit trong d6 thdi gian
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kep nhdnh dong mach chon loc 1a 20 phit véi lugng
mau mat 50ml. Bénh nhan sau d6 dugc theo ddi hau
phiu &n dinh, khong xuat hién cic bi€n ching sau
md va xuit vién sau 3 ngly véi creatinin sau md
khong thay ddi so véi trudc mé (0,64 — 0,66 mg/dL).

Ban luan

Bén canh bao ton tdi da md than lanh va rit
ngdn thdi gian thi€u méu néng 12 nguyén tdc quan
trong trong phiu thut cit mot phan than [3]. Trong
trudng hop 1am sang nay, ching téi v6i sy hd trg
ctia phan mém dung hinh 3D di x4c dinh dugc chinh
x4c nhanh mach méu that sy nudi budu va ki€m soat
mach mau mot cdch siéu chon loc trong khi vAn ddm
bdo luu thong mau dong mach thin chinh cho mo
than lanh [3].

Thdi gian thi€u miu néng 1a y&u t& cin dugc
quan tam khi phau thut cit mot phan than. Mot s&
nghién ctu chi ra n€u thdi gian ndy kéo dai trén 25
phiit thi nguy cd tdn hai 1én chifc ning than khong
hdi phuc cang rd 5. Mit khic, viéc m3 kep dong
mach than sau khi d3 cit budu cé thé dua dén tdn
thuong cac nephron sau tdi tudi mau. Vi vdy gidm
thi€u dugc &nh hudng clia thai gian thi€u méu néng
la muyc tiéu quan trong.

Gill va cong su 1dn dau mo ta k§ thuat loai bd
thdi gian thi€u mdu néng bing cach ha huyét ap
trung binh xudéng 60mmHg lic cédt than. Trén 15
trudng hdp dudc phdu thuat cit mot phin than
bing ndi soi c6 di€n va robot 4p dung k§ thuat
nay ghi nhian ndng do creatinin huy€t thanh va
dd loc cau than khong thay ddi giita trudc va sau
mé [9]. Bén canh d6, con c6 nhitng k§ thuat khic
dé huéng téi gidm anh hudng cda thdi gian thi€u
mau néng. C6 thé ké dén cdc k§ thuat khdng ché&
chon loc/siéu chon loc dong mach than, thuyén tic
chon loc nhdanh mach médu nudi budu, khau sin céc
miii khAu cAm m4u chi mo than, si dung séng cao
tang va bipolar d6t quanh budu trude khi cit budu
va phdi hgp cdc phuong phap. Tuy nhién nguy co
chdy médu khi ti€n hanh cdc phuong 4n ndy sé gia
ting va n€u chdy mdu ddng k€ c6 thé &nh hudng
dén chitc niang than [10].
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Viéc khéng ché chon loc nhdnh mach méu trong
phiu thuat cit modt phin than dd dugc danh gid trong
nhitng nim gin day. Téng quan hé thdng va phan
tich goép cia Xu va cong sy dya trén phén tich 32
nghién citu dé so sanh su khac biét giita kep dong
mach thin véi kep chon loc phan nhdnh dong mach
than trong phiu thuat cdt mot phian than dugc cong
b6 nam 2020. K&t qua ghi nhan khong c6 sy khic
biét vé thdi gian nim vién, ti 1& cin truyén mau,
bi€n chitng sau m& & hai nhém. Vi nhém bénh nhan
dudc kep chon loc phan nhdnh mach méu, thoi gian
phiu thuft dai hon c6 y nghia thdng ké véi khédc biét
trung binh chuén (Standardized mean difference —
SMD) 1a 0.562 (95% C10.252, 0.871; p= 0.000). Tuy
nhién vu diém ctia phuong phap nay 1a bio tdn dugc
chitc ning than tai thdi di€m 1 tun, 1 thdng va 3
thdng sau md so véi viéc kep gdc dong mach than
[4]. Mot téng quan hé thong va phan tich gdp khac
clia Zhang va cong sy cong bd niam 2018 dya trén
14 nghién cttu v&i 2824 bénh nhan RCC. Céc tic gid
phan tich sy khac biét cda phiu thut cit mot phan
than khi kh&ng ch& dong mach than chinh véi chi
khong ché€ nhanh dong mach than. K&t qua ghi nhan
khong c6 su khac biét vé thdi gian thi€u méu néng
(p=0.31), ti 1& cin truyén mau (p=0.18), thdi gian
nim vién (p=0.47) hay bi€n chiing sau mé (p=0.23).
Mait khac, § nhém kep chon loc nhdnh dong mach
than c6 thdi gian phiu thuat dai hon (p=0.04) va mat
nhiéu mau hon (p=0.0002). Tuy nhién mic do sut
gidm chifc ning than sau m& lai it hon ddng k€ &
nhém ki€ém soédt chon loc nhianh ddong mach than
[11]. Do d6, n€u c6 thé x4c dinh dugce dau 1a phan
nhdnh dong mach tryc ti€p nudi budu dé ki€m soat
& vi tri nay 1a mot y tudng kha thi va an toan khi tién
hanh cdt mot phan than [4], [5].

Bén canh phuong phip phiu thuat c§ dién 12 mo
md, cdc lua chon it xam hai nhu phau thuét ndi soi hay
phiu thuét ¢6 hd trg cda robot cling dugce ng dung
rong rdi trong diéu tri budu than. Céc phuong phap it
xam 1an nay ngoai kha ning mang lai an toan vé mit
ung thu tuong dudng & nhém budu con khu trd thi con
c6 uu diém vé han ch& xam 14n, gidm lugng mau mat
va thdi gian ndm vién 2. Hé théng robot da dudc xem
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12 mot cudc cdch mang trong phiu thult § thé ky 21
va phan nao thay ddi bic tranh trong diéu tri cic bénh
1y ung thu dudng ti€t niéu. Vi vu th& vé hinh &4nh 3D,
cdc canh tay robot ¢6 bién dd va géc cit dong tuong
tu nhu tay ngudi trong khi loai bd hoan toan tinh trang
run khi thao tic. Nhitng thao tic béc tich va di dong
cdc nhdnh nhd cia ddng mach thin that sy 1a thich
thifc vdi noi soi d6 dién trong khi hoan toan kha thi
nhd vao robot. Ngoai ra, khi lam viéc véi hé thong
robot con gitip phau thut vién thodi mai va dat dugc
cong théi hoc hon [5].

Dic biét vdi sy hd trg clia robot, thdi gian thi€u
méu néng duge kéo gidm khi so véi phiu thuat noi
soi ¢& dién. Tham chi, nhd robot phiu thuit, c6 thé
chon lgoc hodc siéu chon lgc ding mach mau nudi
budu va dé 1a ¢o sd cho khai niém “zero ischemia
time” 5. Tdng quan hé théng va phan tich gdp clia
Leow va cOng su ndm 2016 dya trén 25 nghién ctiu
cho thdy v6i hd trg tir hé thdng robot phiu thuat, ti
1é¢ chuyén md md thdp hon (RR: 0.36, p<0.001).
Mit khéc ti 1& bi€n ching Clavien tir do 3 tr§ 1én
cling dugc kéo gidm (RR: 0.71, p<0.023) trong khi
ti 1& bién phiu thuat duong tinh it hon (RR: 0.53,
p<0.001) va thdi gian thi€u mau néng cling dugc
han ché khodng 4.3 phiit (p<0.001). Hon nita, &
nhém phau thult robot cdc budu cé tinh phic tap
cao hon ding k& qua thang diém RENAL so vdi
nhém phiu thuat ndi soi c6 dién (p=0.002) [12].
Mot s6 nghién cifu da so sanh vé vai trd cda robot
trong bdo ton chifc ning than khi phiu thuat cit
mot phan than. Nim 2021, Kobayashi va cong sy
cong bd nghién cttu so sdnh dnh hudng cda robot
1&én phiu thuat cit mot phan than & 98 bénh nhan,
st dung huong phap so sianh di€m xu huéng PSM
(Propensity score matching). K&t qué ghi nhan thoi
gian thi€u mdu néng dugc rit ngidn (15 phit vs 25
phiit, p<0.001) trong khi b4o ton dugc nhiéu hon chd
md than (81.1% vs 90.1%, p < 0.001) nhd vao robot.
Bén canh dé, ti 1& bio ton chifc ning thin sau mo &
thdi di€m 3 thang (88.3% vs 91.4%, p = 0.040) va
12 thang (87.8% vs 91.5%, p = 0.010) ciing wu thé
& nhém robot13. Nghién cttu hdi cttu clia Kubota va
cong sy trén 291 bénh nhan cit mot phan than bing
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phau thuat ndi soi ¢ di€n va robot cling ghi nhan
mdt s6 khac biét tuong tu. Thdi gian thi€u mau néng
ngin hon (13 phiit vs. 20 phiit, P < 0.001), thdi gian
md ngén hon (162 phit vs. 212 phiit, P < 0.001) ) véi
lugng mau mat it hon (40 mL vs. 119 mL, P = 0.002).
Ti 1& bi&n chitng chung thap hon ding ké & nhém
robot trong khi muc tiéu bdo ton chifc ning than dat
dugc cao hon (93% vs. 89%, P = 0.003)[14].

Khi ph&i hdp robot phau thudt véi cong nghé
hién dai trong dyng hinh khong gian ba chiéu mach
mau than, k&t qué thu dugc rat kha quan. Nghién citu
ti€n cttu cia Wu va cong sy cong bd nam 2023 da so
sanh vai tro cla st dung phan mém thuat todn tién
ti€n trong dung hinh lai hé th6ng mach mau than
ba chiéu vdi dung hinh c¢§ dién qua CT scan.Trong
s6 82 bénh nhan dugc phiu thuat cit mot phan than
bing robot, st dung chuong trinh dung hinh 3D cho
phép ting kha thuc hién dugc ki€m sodt mach mau
chon loc so véi chi ding hé thong dung hinh ¢8 dién
tich hgp sdn cta CT scan (90.2% vs 34.1%, p<0.01).
Dung hinh 3D gitip ggi y va x4c dinh dugc cic phan
nhdnh su hon cia ddng mach than so vdi tham
khdo dya trén CT scan(70.3% vs 29.7%, p<0.01) [3].
Ngoai ra dyng hinh 3D con gitip nhan dién cdc mach
méu quan budu, hinh dung 16 nét vé tuong quan vi
tri bu6u véi cdc ciu tric 1an can [1]. Nguoc lai k§
thuat dung hinh c6 dién chi c6 thé hién thi dugc cic
mach mdu ngoai thin. Trong trudng hgp bénh nhan
ching td6i bdo cdo, hinh &nh mach miu nudi budu
dugc phan mém Fuyjifilm's Synapse® Al Platform
dung 1én mot cach chi ti€t va dé hinh dung. P6 1a co
s& dé phat huy th€ manh robot phiu thuat trong ti€p
cin va kiém sodt chon loc nhdnh dong mach than.
Tuy nhién cin luu ¥ 1a viéc 4p dung kep dong mach
than chon loc chi c6 thé 4p dung trong cdc trudng
hgp dong mach than phan chia sém ngoai ron than
va khong c6 viém dinh tai ron than.

K&t luan

Biing sitc manh clia cong nghé dung hinh véi hd
trg clia AI ma hinh anh sau x{ 1y ¢6 thé 1am co s&
cho k& hoach diéu tri § tirng c4 thé ngudi bénh. Nhd
ky thuat dung hinh mach mau hién, ching t6i c6 thé
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phan dodn phan nhanh tryc ti€p cAp méu cho budu

chid mé than tir d6 c¢6 k& hoach ki€m soat chon loc

dong mach nudi budu. Chién lugc ndy cé thé gitp

gidm thi€u 4nh hudng clia thdi gian thi€u miu néng

N A 2, = A R N
va bdo ton chdc nidng than sau md. Ngoai ra, robot

phau thuat lai c6 vai trd hién thuc héa k& hoach d6

bing kha ning linh dong va khéo 1éo khi ti€p can,

ki€m sodt nhanh dong mach than.

Tai liéu tham khao

1.

38

Lin W-C, Chang C-H, Chang Y-H, Lin C-H. Three-
dimensional reconstruction of renal vascular tumor
anatomy to facilitate accurate preoperative planning of
partial nephrectomy. Biomedicine. 2020;10(4):36.

B. Ljungberg (Chair), L. Albiges, J. Bedke, A. Bex
(Vice-chair) et al. EAU Guidelines on Renal Cell
Carcinoma. EAU Guidelines. Edn. presented at the EAU
Annual Congress Milan 2023. ISBN 978-94-92671-19-6.
Wu C, Guo S, Zhuo S, et al. Better specificity and less
ischemia: three-dimensional reconstruction is superior
to routine computed tomography angiography in
navigation of super-selective clamping robot-assisted
laparoscopic  partial nephrectomy. Translational
Andrology and Urology. 2023;12(1):97.

Xu J, Xu S, Yao B, et al. Segmental artery clamping
versus main renal artery clamping in nephron-sparing
surgery: updated meta-analysis. World Journal of
Surgical Oncology. 2020;18(1):1-16.

Ruiz Guerrero E, Claro AVO, Ledo Cepero MJ, Soto
Delgado M, Alvarez-Ossorio Ferndndez JL. Robotic
versus Laparoscopic Partial Nephrectomy in the New
Era: Systematic Review. Cancers. 2023;15(6):1793.
Beam AL, Drazen JM, Kohane IS, Leong T-Y, Manrai

10.

11.

12.

13.

14.

Thai Minh S&m va cbng su

AK, Rubin EJ. Artificial Intelligence in Medicine. Mass
Medical Soc; 2023. p. 1220-1221.

Malik P, Pathania M, Rathaur VK. Overview of artificial
intelligence in medicine. Journal of family medicine
and primary care. 2019;8(7):2328.

Singh R, Wu W, Wang G, Kalra MK. Artificial
intelligence in image reconstruction: the change is
here. Physica Medica. 2020;79:113-125.

Gill IS, Eisenberg MS, Aron M, et al. “Zero ischemia”
partial nephrectomy: novel laparoscopic and robotic
technique. European urology. 2011;59(1):128-134.
Boga MS, Sonmez MG. Long-term renal function
following zero ischemia partial nephrectomy. Res Rep
Urol. 2019;11:43-52. doi:10.2147/rru.S174996

Zhang L, Wu B, Zha Z, Zhao H, Yuan J, Jiang Y.
Comparison of selective and main renal artery
clamping in partial nephrectomy of renal cell cancer:
A PRISMA-compliant systematic review and meta-
analysis. Medicine. 2018;97(34)

Leow JJ, Heah NH, Chang SL, Chong YL, Png KS.
Outcomes of robotic versus laparoscopic partial
nephrectomy: an updated meta-analysis of 4,919
patients. The Journal of urology. 2016;196(5):1371-1377.
Kobayashi S, Mutaguchi J, Kashiwagi E, et al. Clinical
advantages of robot-assisted partial nephrectomy versus
laparoscopic partial nephrectomy in terms of global
and split renal functions: A propensity score#matched
comparative analysis. International Journal of Urology.
2021;28(6):630-636.

Kubota M, Yamasaki T, Murata S, et al. Surgical
and robot-assisted

functional outcomes of

versus laparoscopic partial nephrectomy  with

cortical renorrhaphy omission.
2022;12(1):13000.

Scientific Reports.

Tap chi Ngoai khoa va Phau thuat néi soi Viét Nam (2023) S6 4 - Tap 13; 33 - 38



