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Abstract Objective: To explore the effect of 3D printing technology combined with percutaneous nephrolitho-

tomy (PCNL) on the clearance rate and complications of kidney stone patients. Methods: According to different
treatment methods, 74 patients with kidney stones who were treated in the Department of Urology, Changsha
Third Hospital from September 2018 to December 2019 were divided into PCNL group (PC group) and 3D print-
ing technology combined PCNL group (PP group). There was no statistically significant difference in general in-
formation between the PC group and the PP group. The effects of 3D printing technology combined with PCNL on
the removal rate and complications of kidney stone patients were explored by analyzing the difference in renal func-
tion indexes, intraoperative conditions, postoperative complications and stone removal rates between the PC group
and the PP group. Results: The operation time, intraoperative blood loss and hospital stay in the PP group were
(96.9346.43) min, (349.87411.94) mL and (132. 98£49. 45) h, respectively. The operation time, intraoper-
ative blood loss and hospital stay in the PC group were (189.09 + 8.83) min, (702.98 £ 13.45) mlL and
(168.64=+72.65) h. Comparing the two groups. the intraoperative indexes of the PP group were significantly bet-

ter than those of the PC group (P <C0. 05). Renal function indexes such as microalbumin (UmAIlb), serum creati-
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nine (Scr), urine microalbumin/creatinine ( ACR) in the PC group were (67.14 £ 15.35) mg/L, (150.36 =
23.18) pmol/L, (139.05+23.47) mg/g, respectively,(53. 32+ 14.98) mg/L and , (138.47+21.06) pmol/L,
(120.314£25.46) mg/g in the PP group. The expression levels of renal function indexes in the PP group were sig-
nificantly lower than those in the PC group (P<C0.05). Four weeks after the operation. the results showed that
30 patients in the PC group and 36 patients in the PP group were successfully removed. The removal rates of the
two groups were 81. 08% and 97. 30% , respectively. The removal rate of the patients in the PP group was slight-
ly higher, but the difference was not statistically significant (y*=0. 288, P=0.591). A total of 6 patients in the
PC group had postoperative complications, while a total of 3 patients in the PP group had postoperative complica-
tions. None of the two groups had serious complications such as urinary tract blockage or nephrocalcinosis. The
incidence of postoperative complications in the PP group was slightly lower than that in the PC group. but the
difference was not statistically significant (P>>0. 05). Conclusion: Compared with single PCNL, 3D printing tech-
nology combined with PCNL has a better clinical treatment effect for patients with kidney stones. Three D print-
ing technology combined with PCNL can observe the kidneys before surgery, so it is beneficial to increase the

stone removal rate, significantly improve the renal function of patients and reduce the probability of postoperative
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complications.

Key words 3D printing technology; percutaneous nephrolithotomy; kidney stones; complications

B 540 FE W IR R G A HE R UL B A
KEFHEME BT Lt N aBamsRe
W20 P Im R 20, R &8 o B ARz s,
B 25 BE N AT, B G B A TR,
IFiF T4 RS B e 4 4 B 2= S ECE T RE A,
HE B RRUKORI R 6 R e A ) R B A A R
HORFFARIGIT » E B e B B L AR A1 b o D
AR IR E WA K& B EEUCA R (PCNL) 4,
LG FAR I N EA AR WL IF &R £, b & B
F 20 A F AR A G IR K 75 K . PCNL & 78
B T S R A SRS IE SR A T
WATIRYT B A 1 A S AT R i e s i
FEFHE S B IE 5 B B R S0 i R A O
TR AR, KE R & kR, 3D
FTENE AR BB M4, ok e ek Tl H AR M A
BTT R T S8 AR, 3D 2 R B A Wi T AE BR 2 T
Ht L 3D FTER AR AT DA K B £ Fh Y E B 1Y L 7E
WRFF AR i & S AR 8 T LA 3 8 A
T BT B LR S — B H AN R
IR & e, HAET. T 3D #TEI S PCNL 45 &
fifi B iy A G g R b L AR SCGE 1 43 BT R
A PCNL #1 3D 4TEP . REE A PCNL IR YT B 45 A
BE G Y25 R Mok 5T 3D FTENH REK& PCNL
X 2 BB R I I R E IS
1 BME5HE
1.1 IR

AR A [FVA 7 )7 2. 8% 2018 4E 9 H—2019 4F
12 AfERK VTS = B B Wb IR AR HEAT IR IT 1Y 74
1) B 45 4 5% 4% PCNL 4H (PC 2H) #1 3D 4T B 4%
REA PCNL 41 (PP 4) . A4 B 37 #). it 17 [#]
[ A3 HT . PC 4 FI PP 4 B — W R i 22 57
TGt L (P>0.05) A k., Wk 1,
1.2 90 A S HEBR b o

AP OAEBEIHZ HELSGERE

(KUB 77 X 2) 7 s @ £ 3% B I 7] 2 e Uk il 3 5
QBRI ST 42 RSB S IRYT B TR A IR LR .
HEBRAR i OAREMI B R I5 A SRR & O
AW I A7 T4 = B s O 8 T IR A B
(UPTOY WY #H s @ A RESE M T AR L4 %2 i i %
&,

X1 WA—RERER W),z £
PC 4 PP 4]
i H '/t P
(n=37) (n=37)
el 0.016 0.896
| 20 19
5'8 17 18
52.44+  52.69+
gy 7 0.172 0.863
6.43 6.04
2.144+ 2.12+
B HAE/em 056 o 54 0.156 0.876
ah A Al 0.205 0.650
B b Ssgt A 9 7
Sl Nty e 11 9
B i 25 A 8 9
ZR%EA 9 12
ZEA L E 0.771 0.379
=t 24 17
VR4 13 20

1.3 RIF ik

PC 2 /8% 4 B EE e . B I EM . >R B
Xif 25 47 R AL AT AR AL L R B B 25 00 S5 HE AT o L
SEWCHEE L R B BT R A, R, B
SFRU] & JFEEEEOR -4 FI8 Bl BE, R
JEHATHL A R IR YT . R G B A& KUB, #8515 1 2
BOFARIE 3~4 BB 5F W] &,

PP 4 83517 3D FTENHOR & PCNL, & &



5% 8

FEHEH 3D TEIH AR A PCNL X5 45 47 £ 35 15 Bk 3 B R AE (1 5 i + 595 -

Jit e Ik A T 5 e 3 S YA BBUARE BRI [ 2R
5 & Brilliance 64 HEIR e CT i L. pIEER,
ARICE WL f ) R . bR TR A, A
PG, BB S 25 0 LI AE 45 2 /0 3 b A [R] 4T Ep
ERE, B S A R T B — i A O R S
YV AN N 111 = 7 S i SN ¢ < 3 - B o T 2 1|
b S AT WV 45 A 3D ATENAE AL,
TR BE VAR 45 B 45 A BB AR 2R R X R B AT
PCNL(FALEE PCAHBEMED .
1.4 WMEHEFR

O AR G B FL A0 U 41 8 2 25 16 e k. >R 42
A Bl A Ak 2 i ASCRS: 0 HR 3 1t 3 P T RE A DG TR A
£ 45 PRI 18R 11 (UmALb) | I WLEF (Ser) | FR f 5t
& A/ WLEF CACR) 45 5 @ 43 51 5 o Lo 3 0 4 FR
A o= R N O L (1l VT K TN e - R )
ARJ5 4 JER A KUB K 5% A B A2, <2 mm
o W AR A A R R . BRI R A

F2 WMABREAPBRILE

BERFEBEATEN GO R=CEBRSS O/ g
AR X100% s DRYY Ja g sk IF i 4l B
IE R AE 1 & A B0 AL SR P AR 5 L PR 2 €
B i AR &
1.5 Siteriek

N SPSS 23. 00 88 b #04F 47 508 o3 b7, i
PR, s FoR L 4LA] L RCR ST AR AR ¢ K
5 I EOR B A RR LR o K se. D P<
0.05 NESFAHGI¥E L,
2 #£R
2.1 WA BEARPIE LA

ER G R, AR PP A B EH T ARMRE LA H
I A Be B ] 2 3 UL F PC 41 (P <<0.05), UL
%2,
2.2 THALEBE B UIRESS bR LK

ZE W], PP 4 B2 # ACR.Scr.UmAIb 25
IReHE b5 B B4 PC 4R (P<C0.05), ML 3.

),z £

1 3 % T A8 [H] /min A A i 2/ mL A3 B B[] /b
PC 4 37 189.09+8. 83 702.98+13.45 168. 64472, 65
PP 41 37 96.93+6.43 349.87+11.94 132. 98449, 45
t 49. 200 114. 500 2.682
P <0. 001 <C0. 001 0.009

*3 WMAZREEDRERLER Bzt
2H 591 il % ACR/(mg =+ g™ D Ser/(pmol « L°1) UmAIlb/(mg + L")
PC 4 37 139.05+23. 47 150.36+23.18 67.14+15.35
PP 41 37 120.31425. 46 138.47+21.06 53.32414.98
t 3. 338 3.423 2.401
P 0.001 <C0. 001 0.018

2.3 HABEEARLE

ARG 4 JER I 25 R F . PC 43t 30 Il | 5 v
AR, PP 4t 36 1] B T A BT, AR
AHRH K 81.08%.97.30% . Wi L, PP 41
BENBEAORBE T PCHHBERTLSEIT¥E X
(x?=0.288,P=0.591),
2.4 WA BHEARE I KIE LA

PC 41347 6 fi] i 3 AR5 IF & AE , PP 4 3t

A 3 B ERE R G I ARE P AL R oK R
%k GE OB S OB AR T R A RE . 4L LR, PP
B H ARG IF K AE W & AR T PC 4. =
ER LG HE X (P>0.05), W4,
2.5 BLAL 65 By

BEMLIERC 1 ] PP 41 B3, WA B JiE 3D 4T
ENEERL KR i R e W . WK 1,

x4 RAEBEARARELR 1 %)
4151 (1S G T AT X7 N S A [IINZS JR B ¥ 2 P 45 5 AR Bt
PC 4 37 1(2.70) 3(8.11) 2(5.41) 0 0 6(16.22)
PP 4 37 0 2(5.41) 1(2.70) 0 0 3(8.11)
1 0.892
P 0. 344




+ 596 - I R 8 B A1 Bk 24 s

%36 &

a: BIE 3D T EPBEBLIE T WL s b2 B JE 3D 4T ENBE R F5 WL 5 . R AT H S5 AR 00 s . RS A S5O 0L .
1 BRI 5

3 it

S50 8 T A BRYE BN L 4 4 A Bk B
SO R R RN 11%, — H A2 W IR INE TAE R
T HATY TR E S A RS R 4e
A AR Z W58 UE 52 76 23 PR P o B A iR 2
(AR 43 o A0 R R 2 S AR Ok AR S B4 A
B TR A TR AR R R R T
TBe 005 1 AU L H A TS R B TR 5% i 4
ot R EEZEEM . ER T, 3D FTENHEARAE N —
Tl 8 Tl AR L 7 15 2 45U R B0 %) I e e e sk
TREZEHER KT . 3D FTEIRE g B 28 R L 3 11
5507 A B 2 2 AU N 2 WG £, 8k 3D
FIENEE AR AR ZE R ARG R] S 1m0 4% B
AW AT B AR S U Y I T T R R K
FHAHZ BT X St 50 Z 4 F 3D FTENHE R4
Sy T8 B0 AR B T AN P A A S AR A D T
H MR R E 240 B SRS FARMKE D
I FH FR AR 5T A g

i T PCNL H A 8BAR M= A A1 AT 52 M,
HAMR B R TS0 — LRI k. ZTFAR
RRME 220 G 45 A MRS FBSanEEs
O . FFHE TR G PR 85 = B et H
LRI R EE A E AL #E PCNL FARFHA
G R N 1RSI E 7 B N B = U S i
T T AR 1) 75 2 5% 2 = R I Uk AR 195 75 O A9 AT AL
JE  CRE B N T ko b 5RO R R T B
SR DR R s A A RN R L AT R BO R E R
SRR I AER A, B DI HE R 4 R H A B A
BRI R 5 A AN K 5% 1 LU AR = PCNL 97 3 K& &
o AR <Vl = O s o 2 A S i o v 5.0
PCNL Wi B B0 8 0 09 28 B B 28 it 2
DI H N7 28 B W 38 Y OGB4 PCNL 2 AE %K
A RME A ST AT, X LRI T
BB X 26 B G &, JF R AE 3h 4 M A 2l
IR AN RE IR L B . R 5 T T L
it S R AP L 43 R PR AR SRR B AR

VTR B 73 LR JE AN IS A F S R 2 A A B R I AR
WA 3D T ENH AR 1Y & J 4 0 R B = 2R B
A 3D EREHAL, ZBEARE T 3D FFE A, )
I B B AR AT CT AH A 5 AR 24 B L ad B v mT LA
T o A SAROIR B 4 L SR LR e R At K A
ST T4y 2. Sl KA RS A
) 3D XF I, I H T AR DX I 1 fife 350 245 4 e %
LM AT B ok, DT i SR} 5 A= B 65 o ) 0L
B2 ) 4 o 52 20 110 gt 350 25 g, T LA v b ) i e
Feo A RTFR B A A TR Al b R AE Y 12
WL TR AN A T AR TR L o B A X R R R AT XU B
A IFAESE WAL T b 4R L 2R 2 F R, v F R 45
S N3 8 AR B2 2, {5 B A 7E PCNL AR H1 )i
AR

ARSI SR F WL PP AR RS AR B AL T PC
A F et bR i R AW AR T PC A, fEAR
Ji 4 JER 45 B b, PP 41 B 45 T BRI B T PC
HEZEF LG HE L, PP ARG IF AL L4
LT PC 4, 2R B XFE T2 X, HFRE
B, PCNL 0] LI S A7, (R TR Z A, AL fH
FH CT Fi' o 185 52 UG B4 > iff 2 VB R L 285 40 R
I P I 000 ) LR 28 bt 405 06 2R 4 L B = T M Y =
HETE A AT 0 2 0 AR R TR R R A
EH B, S EFME MR EIEsRE M, 3D
FTENE AR ML AR A 2D B 5404 3D &
B IFRE 3D BUR BT EN X 42 . 3D TERF R 1]
AT LB S AT AR, DU IS B & 05 e, 254 M
B IS TR S AR FT ED 3D SEARBE Y, DL oR
MES AR B Z Mo R, At 78 F R A
3D SEARBERYL, AL T g0 7 Ik IR B HERR B 2 T
SERNTR B o o ) 2 o IR B L B H bR 2 4
AT L 8 e AR F AR DL B 1k 2> K i D
BRI B A R R R A . B R 3D SR
YR AT DL A8 M T I Y 4 A DL S A
FK/INFIASE o AT AT DI A 247 T AR - 4 46 F AR st
)00 SRS A ST & B, 3D 4T BV 45 o A5 A



% 8

FEHE % 3D TEIH AR A PCNL X5 45 47 £ 35 15 bRk 3 B A AE (1 5 i

* 597 -

AR S B IEAME VBN RS RS A5

TEALE T K/ Ao PONL 7 &l 2 2482 %, 3D

FTENE 25 A BRI 5 B 45 0 TR AB 8 B & 42 =ih

I7ROCR 00 I ARE By R AR
L5 LRIk, 3D 4T ED L R BE &5 PCNL 5 1 —

PCNL A He 3¢, 115 25 % 15 45 4 583 B I DR YA 7 35021

B HTE AR S E ik 3D B R AE AR R B E AT

AT LSS AR T 4 BT ORI TR 48 i 45 A T BR R

G R B D RE BEAROR IS JF KORE 19 AR A

5% 3k

(1] THE. N2k, E NEEASERSGES AR
BRI OCHELT]. 58 4B K424, 2018,39(3) : 319-
323.

[2] Hall LA,Gonzalez DA,Fried NM. Thulium fiber laser
ablation of kidney stones using an automated, vibra-
ting fiber[J].J Biomed Opt.2019,24(3) :1-10.

[3] S5k 06 aE W BRE %, 414 2 FURS 45 PCNL B4
ARAEE WL A B E RN FHBCR A [T]. SN EE 2,
2018,42(11) :1343-1344.

(4] X0, XU PR LA 3D 4T ER B AR X M B B 45
A PCNL A FiRg i 3% 1 09 I AR 92 LU . W6 IR 3 BR 41
#Z=35.2018,33(1) :30-35.

[5] akHE[, FAE. bk &, 5. 3D JTEDHE AR 78 B I 25 24 40035
R b SR BB LT ] S R 2R 35, 2019, 35(21)
3418-3423.

(6] FILF, VraEnk, 7. 55, 3D $TEN 4 AR 75 1 0 o4 7Y &5
AEEE ST AR R T, 52 G R B2 25 4458,
2019,23(3):7-10.

[7]  ZERPNFEH R W], 5. fan bR A BROBE o1 T O 7E o R
W IR YT R B 25 0 AR iy i AT LT . S8 ] BE 2 2
#,2018,34(1) : 79-82.

[8] Shoag JE.Patel N,Posada L.et al. Kidney Stones and
Risk of Narcotic Use[J]. ] Urol,2019,202(1):114-
118.

[9] ALl M2, B, % M F4a LsMEEs
BB B HOO AR A B 2 B s g LT, P E i
ISR R ,2019,19(9) : 853-855.

[10] CIREUE, T30, B 245, 55, 3D AL BUHT BRI & AL 4% A%l
DI B AT B 52 0B U0 T A AR T RE AR R 2

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

A1 IR A W PR AFF 58 CRAE 3 i 4 ) [T 0. i PR 6 IR 41 B
Z475,2018,33(2) :96-100.
Ilie PC,Farquhar L.Calleja R,et al. The value of per-
sonalised 3D printing model of kidney stones for pa-
tients requiring surgical treatment[J]. Eur Urol Sup-
pl,2018,17(4) :e2011-e2012.
JASERG AR T, SR KL 48, S, T, O, NL E. B 45 71 1F
Jr RGN PCNL 25 4178 B 28 K I k0% /9 i PR 1 ]
WA AT LT ] e R M IR PR 2 i, 2018, 33(2) :89-92.
T f W LA K B G & BB A R IR YT S T
BORA ARG G R TS AT s % el
TR s PR AN BE 24 75,2019, 8(4) : 242-246.,
Atalay HA, Ulker V, Alkan I.et al. Impact of Three-
Dimensional Printed Pelvicaliceal System Models on
Residents” Understanding of Pelvicaliceal System A-
natomy Before Percutaneous Nephrolithotripsy Sur-
gery: A Pilot Study[]J]. ] Endourol, 2016, 30 (10):
1132-1137.
F— L ERCL LA 3D FTED B R 7R i IR A BB
WA AR VAT BT 2% 45 A AR A 2= 8 1 by T g
(17, EBRW IR R G283 ,2019,39(4) :623-626.
A C. 3D T B4 R YE 4 B2 B B IR 9T B 45 A h Y B
FEBERELT ], BB SR APRL IR, 2018, 7(2) - 141-144,
Jiang PW, Zhi BX, Hao B, et al. Application of 3D
printing technology in nephritic staghorn calculi pa-
tients treated with percutaneous nephrolithotomy[ JJ.
J Clin Med in Pract,2019,37(5):78-97.
BRI, EHE, 508 2%, 5. B D) REIE % B 45 A 8 E AT
PCNL ¥R J5 7 45 ' 2 6 52 w19 oF o ik e () . 1 B
WIR RG24 7 .2019.39(6) : 1158-1160.
INE L SRBG R A, 4 3D AT BN BOR 7F J5 M ks B
B R AU B A i R A g LT B WA R A BE b
JE A7 ,2019,11(1) :6-10.
Xu Y, Yuan Y,Cai Y,et al. Use 3D printing technolo-
gy to enhance stone {ree rate in single tract percutane-
ous nephrolithotomy for the treatment of staghorn
stones[ J . Urolithiasis,2020,48(6) :509-516.
FROCM TR , TR T4, 55, SE TR 6 3D ITEH AR
B A A AL T ARG YT LT, o B R i ) % R =
2018,36(3):329-332.

(A3 B H1:2020-12-05)



