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Abstract Objective: To compare the efficacy between laparoscopic partial nephrectomy assisted by 3D print-
ing technique and conventional laparoscopic partial nephrectomy in the treatment of renal tumors. Methods: The
related literature of major databases was ready for retrieval by two independent literature analysts, then quality e-
valuation and data extraction were conducted. Revman 5. 3 software was used to analyze the data. Results: A total
of 9 articles were included, with a total of 511 cases. Compared with traditional laparoscopic partial nephrectomy,
3D printing technology assisted laparoscopic partial nephrectomy has shorter operation time[ MD = —10. 73, 95%
CI(—16.76, —4.70), P=0.000 5]and blood flow blocking time[ MD = —4.03, 95%CI(—5.38, —2.69), P
<C0. 000 01], less intraoperative blood lossLMD = —15. 64, 95%CI(—26.05, —5.23), P=0.003], fewer com-
plications[ OR =0. 37, 95%CI(0. 21, 0.67), P=0.001], smaller resection margin width[MD = —0.12, 95%CI
(—0.20, —0.04), P=0.004], shorter hospital stayfMD=—0.15, 95%CI(—0.30, —0.01), P=0.04], and
equivalent results in terms of postoperative creatininel MD =0. 14, 95%CI (—0.63, 0.92), P=0.72], positive
rate of resection margin[RD = —0.01, 95%CI(—0.04, 0.03), P=0.67], and recovery time of gastrointestinal
functionf MD = —0. 10, 95%CI(—0.24, 0.04), P=0.14]. Conclusion: Compared with traditional laparoscopic
partial nephrectomy, laparoscopic partial nephrectomy assisted by 3D printing technology can shorten operation
time, reduce blood flow blocking time and intraoperative bleeding, reduce the incidence of complications, reduce
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the width of resection margin, reduce postoperative hospital stay, and has equivalent effect in terms of postopera-

tive creatinine, positive resection margin and recovery time of gastrointestinal function. However. due to the

small number and low quality of included literature in this study and the heterogeneity among studies, more high-

quality randomized controlled studies are needed to further confirm this conclusion.
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1l 2019 6.17 0.65 10 6.35 0.87 10 4.6% -0.18[-0.85,0.49]
¥ )a 4k 2019 7 13 17 75 15 34  3.3% -0.50[-1.30,0.30] I
Vs 2017 6.75 0.26 33 6.88 0.37 33 87.0% -0.13[-0.28,0.02] '.+
Total (95% Cl) 89 128 100.0% -0.15[-0.30, -0.01] <
Heterogeneity: Chiz = 1.16, df = 4 (P = 0.88); 2= 0 1 _055 5 055 1
Test for overall effect: Z =2.06 (P = 0.04) 3D+.-LPN LPN '

B 10 {EBTAE



57

T A5 3D T EDROAR Al B IR B2 T A DT ER AR T R Meta 23 #7 + 565 -«

2.3 HUBRIES BT

XFAS Meta 43 B H 48 A B 25 T00AIF 5 LA S B> 25
Jry 6 b 43 591 SR FH It ATL 00 7 A T R [T A 50 A B
AT B E 72 T5 50 Bk AR BT 3t Sk L 3 1 HE BR A R
s B /IN BB 5 I B R R AT RN & A AT R AR S
A BE B[R] 38 A 76 25 B 56 2% V5 46 (A 9% )5 A A8 Ak
ZAHN BRI W AR AR R AR G A5 R
3 itig

P58 5 AL 1 5 3 o DD BR R 2 B A R FR PR
I I R FIE T T B ZE R R R BT 5 ARG M E )
B A IR B [F S ROR , HREIR TR ST e 4
B 2B A RS I R T RRE A A O TR R R AR A
FEH B A B R B &R L B R A DI B R
KL T 5% 8. 5 F AR ML HE &5
INVIRE A I RAE D SF A T =gk
JERHT % i o 2 it o8 A5 B T I B R 40 U R R 1 4
P B R R HG 0, 2545 U I b o8 i8R S S )
RE B R 5270 R T ANHf 2 1 KU, 3D AT R4 R
B4 HH B B 2 J Sk i B AR R 0 4R A3 T R i g AL AT
fih 0y £BEF AR AY L I FOR AT CT BRME L8 B 0 ) i 4
T 7R AL TR A SV ff ML B A = A SRR D)
WA H &l 2 F AR R4 TR P ES,
Zhang %5 0KE 3D FT B A B AR A ] T R 1
FARFE ARAMEHULREHH S TR
WIROR . Powers %Ak 3D 4T B AY 1] L fiff
P39 5 L I ] R 5 1 i 51 56 2R 6 in B
I SR SIS R N Qo A 2 S & 5 U D s e 1
A7 HL T 6 955 50 B 6 68 08 T By IS U sl 453 407
FE RIS LA BRI S B F AR A, von Rund-
stedt P FEALAF N B G S B T B A VIR R o
N 3D T BN AL Bl il E T AR R E TR
T SRR I R 4 i W PR AR IR I Y 2 ) il £k
Lasser %7 fll Ukimura % AT H 3D FTEI4E AR
A R AR B PR B TR BB TR ARG

AR RRE SN EET . ONAWIFFRAH
RCT ., [o] 51 5 51 %o B AP 9 B o o i G HL LA
B P SCHR A 32 A0 SC SOk O I S, 8 T SRk
TE B I 737 119 AU 5 @38 43 9F 5% 7T i A {1 A 1) Bl
HL4Y T RN BSORR 7 7, A X A 16 4% 1 J £ 19 1T B ©
= S N =1 N S 1 I N Rl T (1 B i £
KA AR S bR 1) 45 B 58 2 8] T 43 B i R B
SRR ETFORET ] R i i TR I R E
M) % M 2R3 A8 bR 1 43 AT Hp 2 B ol 24 v S 1 F
P0G 1F AT EE 50 % LA L HEDN W] BE 5 40 A9 1]
FAREM K225 Gt HikSFA K.

LR TR ARG R RN, SEEBEESRT
BB VIR AAR L, (5 3D 4T BB AR 4l Bh k47 18

JEBE T BB 0 DI B R E 0% 4 J T AR IR 18] | IfiL 37 BEL 1B

18] Bz AR A3 B g ) 9 20 AR v Yt 0 O 22 A 9

R RN G S AH AR SO SCHR B D B i

AN TR S X T A G SR W PR R P IR R R 1 L R R

AR T Z AR R B BE BT BR BT 5 ok TE 52

B

5% 3k

[1] Motzer RJ.Jonasch E,Agarwal N,et al. Kidney Canc-
er, Version 2. 2017, NCCN Clinical Practice Guidelines
in Oncology[ J]. J] Natl Compr Canc Netw, 2017, 15
(6):804-834.

[2] Kim SP,Murad MH, Thompson RH., et al. Compara-
tive Effectiveness for Survival and Renal Function of
Partial and Radical Nephrectomy for Localized Renal
Tumors: A Systematic Review and Meta-Analysis[ ] ].
J Urol,2012.

[3] Rinott Mizrahi G, Freifeld Y, Klein I,et al. Compari-
son of Partial and Radical Laparascopic Nephrectomy:
Perioperative and Oncologic Outcomes for Clinical T2
Renal Cell Carcinomal J]. J] Endourol,2018,32(10):
950-954.

[4] Nishi M, Kanaji S, Otake Y, et al. Quantitative com-
parison of operative skill using 2-and 3-dimensional
monitors during laparoscopic phantom tasks[]]. Sur-
gery,2017,161(5) :1334-1340.

[5] Arai K.,Iwanaga S, Toda H,et al. Three-dimensional
inkjet biofabrication based on designed images[ ] ].
Biofabrication,2011,3(3) :034113.

[6] Michalski MH,Ross JS. The shape of things to come:
3D printing in medicine[J]. JAMA, 2014, 312(21):
2213-2214.

[7] Soliman Y,Feibus AH,Baum N. 3D Printing and Its
Urologic Applications[J]. Rev Urol,2015,17 (1) : 20-
24,

[8] Cacciamani GE, Okhunov Z, Meneses AD, et al. Im-
pact of Three-dimensional Printing in Urology: State
of the Art and Future Perspectives. A Systematic Re-
view by ESUT-YAUWP Group[]]. Eur Urol, 2019,
76(2):209-221.

(9] fer, i, mb B4 L &5, 3D 47 BB A 4l Bh I s 4 T
Ji s v VR B R [T 1. b B Rl b Bt 2 & 2018, 18
(12):1118-1120.

[10] BAESE /bR AR IR, 45, 3D 4T B E AR AL 5 JE g
L)L AR BE 4%, 2016,22(3) 1 148-149.

[11] E4 B2, DH. 3 D ITENEARTE B MR 6 7 19 b
[T, v E gk 85 B2 2 30 F 5 2016,8(10) :108-109.

[12] #h2i% AU 2R/, 45, 3D 4T BN E AR A )5 8 IEE 58
T B AT ARG YT B MR HBE LT I R
WIRSMEF 44,2017, 32(11) : 866-869.

[13] FhAE LSRG, R 80, 55, 3D T ENH R TR 5 I I 5%
T ER 4 U0 B AR Hh g R R SR (T AR A DR A B
A F4k5,2019,11(1) :6-10.

(147 a2k, T 7, T, 55, B T A b 3DATEHR A



+ 566 -

I R W PR Aok 23 ks

536 45

[15]

[16]

[17]

[18]

(19]

[20]

[21]

[22]

B 7 PN BT ], 5 AR EE 2% ,2017,38(09) : 1694-1695.
Fan G,Meng Y.Zhu S.et al. Three-dimensional print-
ing for laparoscopic partial nephrectomy in patients
with renal tumors[J]. J Int Med Res, 2019,47(9) .
4324-4332.

Kyung YS.Kim N,Jeong IG,et al. Application of 3-D
Printed Kidney Model in Partial Nephrectomy for
Predicting Surgical Outcomes: A Feasibility Study
[J]. Clin Genitourin Cancer,2019,17(5) :e878-e884.
X/NEE SRS, BUAE I, 5. 3D 4T B 4% R 78 M s 455
B 1 BEL BT £ B B TR h oy i LT s R
2R (BE2E D ,2019,40(6) :936-941.

WA 4 T 1825 . v 8155, 48, 3D T BN S5 & 3D JE R 5
TEFR 43 P9 A AL i O B8 PR T R o i DR o2 B
FEL) ). AR IR AR 4238, 2019,40(5) £ 333-339.
Ljungberg B, Bensalah K. Canfield S, et al. EAU
guidelines on renal cell carcinoma: 2014 update[]].
Eur Urol,2015,67(5):913-924.

Van Poppel H,Da Pozzo L., Albrecht W,et al. A Pro-
spective, Randomised EORTC Intergroup Phase 3
Study Comparing the Oncologic Outcome of Elective
Nephron-Sparing Surgery and Radical Nephrectomy
for Low-Stage Renal Cell CarcinomalJ]. Eur Urol,
2011,59(4) :543-552.

Hung AJ, Cai J, Simmons MN, et al. " Trifecta" in
partial nephrectomy[J]. ] Urol,2013,189(1) :36-42.
Shao P, Tang L, Li P,et al. Precise segmental renal

artery clamping under the guidance of dual-source

[23]

[24]

[25]

[26]

[27]

[28]

computed tomography angiography during laparo-
scopic partial nephrectomy[J]. Eur Urol, 2012, 62
(6):1001-1008.
Silberstein JL., Maddox MM, Dorsey P, et al. Physical
models of renal malignancies using standard cross-
sectional imaging and 3-dimensional printers: a pilot
study[J]. Urology,2014,84(2) :268-272.
Zhang Y,Ge HW,Li NC,et al. Evaluation of three Di-
mensional printing for laparoscopic paltial nephrecto-
my of renal tumors:a preliminary repon[ J]. World J
Urol.2016,34(4) :533-537.
Powers MK.Lee BR, Silberstein J. Three-dimensional
printing of surgical anatomy [ J]. Curr Opin Urol,
2016,26(3) :283-288.
von Rundstedt FC,Scovell JM, Agrawal S,et al. Utili-
ty of patient-specific silicone renal models for plan-
ning and rehearsal of complex tumour resections prior
to robot-assisted laparoscopic partial nephrectomy
[J]. BJU Int,2017,119(4) :598-604.
Lasser MS,Doscher M,Keehn A,et al. Virtual surgi-
cal planning:a novel aid to robot-assisted laparoscopic
partial nephrectomy[ J]. J Endourol, 2012, 26 (10):
1372-1379.
Ukimura O, Nakamoto M, Gill IS, Three-dimensional
reconstruction of renovascular-tumor anatomy to fa-
cilitate zero-ischemia partial nephrectomy [ J]. Eur
Urol,2012,61(1):211-217.

(¥ A5 B #1:2020-06-15)

(8]

(9]

(10]

[11]

(12]

(E#% 559 W)

Zhang Y,Ouyang W, Wu B, et al. Robot-assisted par-
tial nephrectomy with a standard laparoscopic ultra-
sound probe in treating endophytic renal tumor[]J]. A-
sian J Surg,2020,43(2) :423-427.

ZARTIE, EDNLFR/NBR. AR H e RS AR 58 4 AR B
9ol LIS 58 8 43 U0 Ik A e i R N2 I LT . i R B R
AMBE4 R ,2020,35(8) : 658-660.

Simone G, Tuderti G, Anceschi U, et al. " Ride the
Green Light": Indocyanine Green-marked Off-clamp
Robotic Partial Nephrectomy for Totally Endophytic
Renal Masses[J]. Eur Urol,2019,75(6) :1008-1014.
Khene ZE, Peyronnet B, Gasmi A, et al. Endophytic
Renal Cell Carcinoma Treated with Robot-Assisted
Surgery: Functional Outcomes-A Comprehensive Re-
view of the Current Literature[ J]. Urol Int,2020,104
(5-6) :343-350.

R NZ, ERE L A BLas A E I BE B 5 3 Bk
F= BT A A U0 R AR IB 9T T 040 A R W B b o

(13]

[14]

[1

]

el R A 7 L) . Wi PR W6 BR S0 B 2% 755 2019, 34 (1)
22-26.
Tomaszewski JJ, Smaldone MC, Mehrazin R, et al.
Anatomic complexity quantitated by nephrometry
score is associated with prolonged warm ischemia
time during robotic partial nephrectomy[J]. Urology,
2014,84(2) :340-344.
RRERAEREE R E F Ik WS £ T
W L AL & NS B IR S 40 B0 B R VA 9T R
AT RO FE LT ], v AR M IR Ah B 2 3K, 2019, 40(5)
328-332.
Ramirez D,Caputo PA,Krishnan J,et al. Robot-assis-
ted partial nephrectomy with intracorporeal renal hy-
pothermia using ice slush: step-by-step technique and
matched comparison with warm ischaemial[ J]. BJU
Int,2016,117(3) :531-536.

OlA5 B #1.2020-09-26)



