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ABSTRACT

Objectives: To evaluate the surgical outcomes of renal tumor resection using personalized 3D-printed
kidney models at Hospital E from 2021 to 2024.

Methods: A retrospective analysis of 16 patients who underwent laparoscopic renal tumor resection
using personalized 3D-printed kidney models at Hospital E between April 2021 and February 2024
was conducted.

Results: The study included 16 patients, comprising 8 males (50.0%) and 8 females (50.0%). The
mean age was 61.7 years, with the majority of patients falling within the 60-69 age group (50%).
Nine patients had left-sided renal tumors (56.2%) and seven patients had right-sided renal tumors
(43.8%), with lower pole tumors exhibiting the highest prevalence (43.8%). The mean tumor size
was 29x26x27mm. The mean surgical duration was 152 minutes. Laparoscopic retroperitoneal
approach was employed in the majority of cases (14/16 cases, 87.5%). Three cases required radical
nephrectomy (18.75%) due to tumor invasion of the renal pelvis. Open conversion was necessary in
2 cases (12.5%). Postoperative complications occurred in 3 cases (18.75%).

Conclutions: Laparoscopic renal tumor resection utilizing personalized 3D-printed kidney models
demonstrated favorable outcomes, characterized by short surgical duration, high nephrectomy
preservation rate, and low complication rates.
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TOM TAT

Muc tiéu: Panh gia két qua phiu thuat u than c6 tng dung in 3D md hinh than duogc ca thé hoa tai
bénh vién E tir 2021 dén 2024

Poi twong va phwong phap: Quan sat mo ta 16 bénh nhan dugc phiu thuat u than c¢é sir dung in 3D
mo hinh than duoc ca thé hoa tai bénh vién E tir thang 4/2021 dén hét thang 02/2024.

Két qua: 16 bénh nhan gdm 8 nam (50,0%) va 8 nit (50,0%). Do tudi trung binh 14 61,7 tudi, trong
d6 da s6 nam trong do tudi 60 — 69 (50%). C6 9 bénh nhan méic u than bén trai (56,2%) va 7 bénh
nhan méc u than bén phai (43%), trong d6 u cuc dudi chiém ty 1& cao nhat (43%). Kich thudc trung
binh u 1a 29x26x27mm. Thoi gian phu thuat trung binh 1a 152 phut. Hau hét cac truong hop duoc
tién hanh phau thuat ndi soi sau phiic mac (14/16 truong hop, chiém 87,5%). C6 3 trudng hop phai
cét than toan bo (chiém 18,75%) do u xam 1an bé than. C6 2 truong hop phai chuyén mo mo (chiém
12,5%). C6 3 truong hop gip bién ching sau phau thuat (18,75%).

Két luan: Phau thuat ndi soi diéu tri u than co ung dung in 3D mo6 hinh than dugc ca thé hoa cho théy
két qua kha quan, v6i thoi gian phau thuat ngin, ty 16 bao ton than cao va bién chimg thap.

Tir khéa: Ung thu t& bao than, cat than ban phan, phau thuat ndi soi, mé hinh 3D.
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1. PAT VAN PE

Ung thu té bao than (RCC) 1a loai ung thu than pho
bién nhat, dimg thtr ba trong cac ung thu duong tiét
niéu. Viéc phat hién sém va ap dung nhiing tién bod
trong diéu tri phau thuat ung thu than da gop phan cai
thién dang ké ty 1é sdng sot va tang ty 1& bao ton than.
Déi v6i ung thu than giai doan khu tra, nhidu bao cao
da chung minh réng phau thuat ndi soi cit than ban
phin mang lai két qua diéu tri ung thu twong tu nhu
cat than triét can, d(‘ing thoi bénh nhan s& hdi phuc
som hon va bao ton dugc toi da chirc ning than'?.
Phiu thuat ndi soi cit than ban phﬁn cling c6 thé dugc
xem xét ap dung cho RCC giai doan T2 néu kha thi vé
mat k¥ thuat[1,2]. Phuong phép nay ciing da ching
minh tinh hiéu qua trong cac trudng hop phau thuat u
than phirc tap[3,4]. Pbi v6i nhitng trudng hop u than
o vi tri kho khan, viéc 1ap ké hoach va chién lugc ti
mi truéc phiu thuat 1a vo cing quan trong gitip giam
thiéu nguy co cit bo toan bd than. Cong nghé in 3D
mo hinh than di mé ra mot hudng tiép cén méi trong
phau thuit u than, giup ning cao hiéu qua 1ap ké hoach
phau thuat va ting kha ning bao ton than. Ky thuat
nay tao ra mo hinh ba chiéu cua than (bao gdm ca khéi
u) tur dir liéu hinh anh k¥ thuat sd, st dung céc vt ligu
nhu nhya hoic silicon... Nhiéu nghién ctru gan day
da chimg minh tiém nang to 16n cia tmg dung in 3D
trong phau thuat u than, bao gém cai thién d6 chinh
xéac phiu thuit, ting kha ning tryc quan hoéa khéi u
va nang cao ty 1€ bao ton toi da nhu mo than[3,4,5].
Nghién ctru nay nham danh gia két qua budc ddu phau
thuat ndi soi diéu tri u than st dung mo hinh in 3D ca
thé hoa tai Bénh vién E. Qua viéc phan tich cac yéu
t6 nhu thoi gian phau thuat, ty 18 bao ton than va ty 18
bién ching, nghién ctru nay giup danh gia tiém ning
ctia phuong phép tiép can méi nay trong viée nang cao
d6 chinh x4c phau thuat va cai thién két qua diéu trj
cho bénh nhan méc u than lanh tinh hodc 4c tinh.

2.POI TUQNG VA PHUONG PHAP NGHIEN CUU
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2.1. Poi twong nghién ciru: Gom 16 bénh nhan dugc
phau thuat u than c6 sir dung in 3D mo hinh than duoc
c4 thé hoa tai bénh vién E tir thang 4/2021 dén hét thang
02/2024.

a. Tiéu chudn lwa chon bénh nhén:

- Tét ca cac bénh nhéan c6 khdi u than don doc giai doan
TINOMO, c6 chi dinh ph?iu thuét ndi soi cét u than.

- Bénh nhan dong ¥ thuc hién phau thuét cat u than ndi
soi ¢6 ho trg md hinh in 3D.

- Bénh nhan dugc theo doi, tai kham dinh ky hoac lién
hé hoi tham qua s6 dién thoai.

- Ho so ghi chép day du thong tin nghién ciru.

b. Tiéu chuén loai trir

- Bénh nhan dang méc bénh Iy nang vé tim mach, ho
hap, huyét hoc hodc bat ky tinh trang nao khac c6 thé
anh huong dén kha ning phau thuat hodc két qua cia
nghién ctru

- Ho so thiéu thong tin nghién ciru.

2.2 Thiét ké nghién ciru: Nghién ctru quan st mo ta,
thoi gian tir 1/4/2021 dén 29/2/2024.

2.3. Thiét ké mé hinh in 3D

- Chup cit 16p vi tinh da ddy (MSCT 64 — 128 diy) hé
tiét nidu co tiém thudc can quang hoic MRI co tiém
thudc dbi quang tur.

- Hinh anh 3D duogc tao dung dua trén dir liéu DICOM
thue té cua tung bénh nhan.

- St dung phﬁn mém Meshmixer 3.0 va 3D Slicer dé xur
1y khir nhiéu, lam min va xuat file tiéu chuan STL trude
khi in 3D mo6 hinh.

- Str dung vat liéu in 1a nhya déo vdi cac mau khac
nhau dé phan biét rd mach mau, nhu mé than lanh va
khdi u than.

- Panh gia mé hinh in 3D thuc té.

- Phau thuét vién str dung mé hinh in 3D dé xay dung
chién lugc phiu thudt va tu van, gidi thich cho bénh
nhan va ngudi nha.
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Hinh 1: U thgn trdi trén phim MSCT (A,B), hinh dnh thin chiva u khi thiét ké in 3D (C),
mé hinh thdn 3D bang nhwa déo (D,E) va hinh dnh trong mo (F)

3. KET QUA NGHIEN CcUU

Bing 3.1: Théng tin chung vé déi twong nghién ciru (N=16)

Thong tin chung S6 lwgng (n) Ti 1€ (%)
Nam 8 50,0%
Gioi
Nit 8 50,0%
< 60 tudi 5 31,25%
Nhém tudi 60 - 69 tudi 8 50,0 %
> 70 tudi 3 18,75%

Téng sb ca bénh 1a 16, trong d6 ty 1 nam/nit 1a 1/1. B9 tudi trung binh cia bénh nhan la 61,7 tudi (37-177 tuéi),
da s6 ndm trong d6 tudi 60 dén 69 tudi (chiém 50%).

Bdng 3.2: Vi tri u thin

Vitriu S6 lwong (n) Ti 18 (%)
Phai 7 43,45%
Than
Trai 9 56,25%
Trén 3 18,75%
Cuc than Giira 6 37,5%
Duéi 7 43.45%
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U than bén trai gdp nhiéu hon (chiém 56,2%) trong d6 u cyc dudi 1 phd bién nhit (chiém 43%).

Bing 3.3: Dic diém cdc ca phiu thudt cit thin toan bj

STT Vitriu Kich thuéc u Puong ti€p cin Ly do cit thian
1 Cuc dudi (P) 43*32*30 Sau phuc mac U lan vao ron than
2 Cuc trén (P) 37*39*46 Sau phtic mac U lan vao rén than
3 Cuc trén (T) 24%27*31 Sau phic mac U lan vao rén than

Kich thudc trung binh ctia u than 14 29x26x27mm. Thoi  C6 14 truong hop dugc tién hanh phiu thuat ndi soi sau
gian phau thuat trung binh 1a 152 phat (75 — 360 phat). phuc mac (chiém 87,5%).

Bdng 3.4: Dac diém cdc ca co tai bién, bién chirng

STT Vitriu Kich thuéc u Puong tiép cin Bién chirng
1 Cuc dudi (P) 46*46*46 Sau phtc mac Réch tinh mach thn, ro bé than
2 Cuc giita (T) 23%18%15 Sau phic mac Nhiém tring chan dan luu
3 Cuc duoi (T) 43%32*30 Sau phtc mac Nhiém tring vét mé ldy bénh pham

C6 3 truong hop phai cit than toan bd (chiém 18,75%) mo (chiém 12,5%). C6 3 truong hop gip bién chimg
do u lan vao rén than. C6 2 truong hop phai chuyén mé  sau phiu thuat (18,75%).

Bing 3.5: Theo déi sau mé

STT Thoi gian theo doi Chire nang than Kham lai sau mé
1 36 thang Khoéng suy than Khéng tai phat, nhu mé than con lai tudi mau tdt
2 32 thang Khoéng suy than Khoéng tai phat, nhu mo than con lai twdi méau tét
3 28 thang Suy than dg I Khoéng tai phat, nhu mé than con lai twdi méau tét
4 26 thang Khoéng suy than Bén phau thuat khong tai phat, tai phat ¢ than ddi bén
5 21 thang Khong suy than Khong tai phat, nhu mo than con lai twdi méau tét
6 15 thang Khong suy than Khong tai phat, nhu mo than con lai twdi méau tét
7 10 thang Khoéng suy than Khong tai phat, nhu mo thén con lai tudi mau tbt
8 8 thang Khoéng suy than Khong tai phat, nhu mé than con lai tuéi méau t6t
9 8 thang Khoéng suy than Khong tai phat, nhu mé than con lai tuéi mau tbt
10 8 thang Suy than dg I Khong tai phat, nhu md thén con lai tudi mau tdt
11 6 thang Khéng suy than Khong tai phat, nhu mé than con lai twdi méau tét
12 6 thang Khoéng suy than Khong tai phat, nhu mé than con lai tudi méau t6t
13 6 thang Khoéng suy than Khong tai phat, nhu mo than con lai twdi méau tét
14 2 thang Suy than d¢ I Khong tai phat, nhu mo thén con lai tudi mau tot
15 2 thang Khoéng suy than Khong tai phat, nhu mo thén con lai tudi mau tbt
16 1 thang Khong suy than Khong tai phat, nhu mo than con lai twdi méau tét
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4. BAN LUAN

Cong nghé in 3D méi xuét hién trong vai thap nién gan
day, da va dang tao nén cudc cach mang trong nhiéu
linh vuc va y té 1a mot trong s6 d6. Nho kha ning tao
hinh vat thé 3 chiéu tir mé hinh k¥ thuat sd, in 3D md
ra nhiing tiém ning to 1on trong chan doan, diéu tri va
giao duc y khoa[3,4,5].

Trong linh vuc phau thuat Than tiét niéu, cac nha nghién
ctru dd ung dung cong nghé nay dé phuc vu dao tao,
giao duc nguoi bénh va hd tro phau thuat[3,4,5]. Mo
hinh 3D mé phong chinh xéac cdu tric hé thong tiét nidu
ctia bénh nhan gitp phau thuat vién 1én ké hoach phiu
thuat hiéu qua va an toan hon, dong thoi gitp nguoi
bénh dé& dang hinh dung vé ca phiu thuat sip toi, giam
b6t lo ling va ting cudng niém tin véi bac si.

4.1. V& thoi gian phiu thuat

Nghién ctru ctia chiing t6i ghi nhan thoi gian phau thuat
trung binh 1 152 phut. Thoi gian phau thuét ciia ching
t6i dudng nhu ngan hon so v&i phiu thuat ndi soi thong
thuong khi so sanh vai cac nghién ciru khac thuc hién
trén khdi u kich thude dudi 4cm[6]. Didu nay cho thdy
xu huéng giam thoi gian phiu thuét rd rét khi str dung
mo hinh in 3D.

Mo hinh in 3D gitip chung toi hinh dung rd rang cu
triic khdi u, bao gém kich thuée u, vi tri u, mbi quan hé
clia u voi cac ciu trac xung quanh, dac biét la bé than
va hé théng mach mau than, ddng mach chu va tinh
mach chu. Nho d6, chung t6i ¢6 thé 1én ké hoach phiu
thuét chi tiét hon gitp cac thao tac trong phau thuat mo
phong hay phiu thuat trén ngudi bénh c6 thé tién hanh
chinh xac, nhanh chéng, hi€u qua, han ché t6i da xam
1an va c6 phuong an chu dong xir 1y tai bién, bién ching
trong va sau phau thuat.

4.2. V@ ty 1 chuyén cat than toan b

Nghién ctru ctia chiing t6i ghi nhan 3 trudong hop phai
cit than toan b (chiém 18,75%) trong phau thuat khi
danh gia dai thé hodc sinh thiét tuc thi c6 bang chimg t6
chirc u 4c tinh xam 14n bé than, rén than. Mirc ty 1€ nay
tuong dbi thip so vai ty 1& chuyén doi tir phau thuat noi
soi cit than ban phﬁn sang cit than toan bo trong mot )
nghién ctru khac, cao nhat c6 thé 1én téi 35%.

Mic du ty 18 chuyén d6i sang cat than toan b trong
nghién ctru cua chung toi thdp hon so v&i cic nghién
ctru khac, nhung diéu nay chi mang tinh chat goi y vé
tiém nang cua k¥ thuat phiu thuat ndi soi diéu tri ung

thu than c6 st dung mo hinh in 3D trong viéc bao tdn
chirc nang than. Ly do 14 vi s6 luong bénh nhan trong
nghién ctru ctia chung t6i con it (n=16), chwa da dé dua
ra két ludn chinh x4c vé hiéu qua cua k¥ thuat nay trén
ty 18 cét than toan bo.

Ca 3 truong hop trong nghién ctru cta chiing t6i phai
cit than toan b déu di duogc tién luong trude phiu
thuat do u dé lan dén rén than. Pay 1a yéu t6 nguy co
cao din dén cit than toan b, bat ké k¥ thuat phau thuat
nao dugc su dung.

4.3. V& ty 1¢ tai bién, bién chirng

Nghién ctru ciia ching toi ghi nhén ty 1¢ tai bién, bién
ching chung 13 18,75%, cao hon so v6i mot s6 nghién
ctru khac ctia cac tic gia ngoai nudc’, chi yéu lién quan
dén nhim trung vét md sau phiu thuat 1am ting thoi
gian diéu tri bang khang sinh. Chi c6 1 truong hop xay
ra tai bién trong phiu thuat gdy rach tinh mach than,
phai chuyén sang m6é md va xuat hién ro bé than sau
phau thuit (6,25%). Bién chimg ro bé than dugc xir ly
thanh cong sau phau thuat noi soi citu tuyén tién liét,
vé 10 bé than. Tuy ty 1& bién chtng trong mé cuia chiing
t6i tuy thap nhung sé lugng bénh nhéan trong nghién
ctru con nho, c6 thé gay anh huong dén két qua thong
ké. Do d6, can co thém nghién ctru véi sé luong bénh
nhan 16n hon dé c6 thé két luan chinh xac hon vé ty 18
bién chiing cua viéc tng dung md hinh than in 3D c4
thé hoa trong phau thuét ndi soi diéu tri ung thu than.

Nhin chung, nghién ctru cua chiing t6i hudng tdi viéc
g dung mé hinh in 3D c4 thé hoa c6 nhiéu tiém ning,
bao gdm: giam thoi gian phau thuat, giam ty 1& cit than
toan bo, giam ty 18 bién chung trong phau thuat. Tuy
nhién, do s luong bénh nhan trong nghién ctru nay
con han ché nén can c6 thém nhiéu nghién ciru véi s6
luong bénh nhan 16n hon va theo ddi lau dai dé co thé
két luan chinh xac hon vé hiéu qua lau dai ctia ing dung
md hinh in 3D cé thé héa trong phau thuét ndi soi didu
tri ung thu than.

5. KET LUAN VA KHUYEN NGHI

Phau thuat ndi soi diéu tri ung thu than sir dung mo6 hinh
in 3D tai bénh vién E cho thay két qua kha quan, véi
thoi gian phau thuat ngan, ty 1¢ bién ching thap. Mo
hinh in 3D gitp phau thuat vién hinh dung 13 rang cdu
tric khoi u, hd tro thao tac pha:tu thuét chinh xac, hiéu
qua hon dé nang cao tinh an toan trong phau thuat. Can
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tiép tuc nghién ciru véi sb luong bénh nhéan 16n hon dé
danh gia hiéu qua 1au dai cua ky thuat nay.

Ung dung in 3D mé hinh than dugc ca thé hoa trong
phau thuit u than tai bénh vién E cho thiy két qua kha
quan, mang lai nhiéu loi ich cho bénh nhan. Nho ¢
mo hinh 3D mé phong chinh xéc ciu tric giai phiu ciia
than va vi tri khoi u, cac béc si c6 thé 1én ké hoach ph?lu
thuat chi tiét, thao tac nhanh gon va chinh xac hon, giup
rut ngén thoi gian ph?iu thuat, tang ty 1€ bao ton than va
giam bién chimg. Pé tiép tuc nang cao hiéu qua tng
dung in 3D c4 thé hoa trong phau thuat tiét niéu — nam
khoa, ching t61 dé xuit mot sb kién nghi nhu sau:

- Thyc hién nghién ciru trén ¢ mau 16n hon dé dénh gia
két qua chinh xac hon.

- So sanh két qua phiu thuét ciia nhdm bénh nhan dugc
st dung in 3D mo hinh thén v§i nhém bénh nhan khong
su dung.

- Thyc hién nghién ctru g dung in 3D ca thé hoa trong
diéu trj cac bénh Iy tiét ni¢u — nam khoa khac nhu bénh
Peyronie, ung thu tinh hoan, tao hinh niéu quan hep, tao
hinh co quan sinh duc trong phau thuét chuyén gioi. ..

V6i nhimg nghién ctru bd sung nay, ching toi tin rang
mg dung in 3D mo hinh cé thé héa s& duoc ing dung
rong rai hon trong phiu thuét tiét niéu — nam khoa, gop
phén nang cao hiéu qua diéu tri va chat luong cudc séng
cho nguodi bénh.
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