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HE . B WA AREHERER (RIRS) BHRHEBELE L2 B4 E (PCNL) REEREGH
HMA Ak, ik @B WER 201557 A —2018 58 A 68 BT S B F ROBRBE Lo
e AR, RIEBERREGEES ABM, PCNL AR —#F K5 X4 PCNL # 36 4 &%, RIRS 282
ZHFARF XA RIRS 49 32 4] &, W S B BF B RTH, R PAFRHYMA TR, £ 148E
Mo EHLE, MELBFEYRIFRIFHFE R, F 6% RIRS 4 87.50% #2 PCNL 20 91.67%, £ L%t 5
EL(P>005), EREFHERZIE, RPhbed, RE24hbaZa T THRMA, KRS 24 h BERFES
(VAS) %7 &, RIRS 413 24 F PCNL 4, £F A% FEL (P<0.05); £F K H 5 &, RIRS 415
Ao HA R, F PCNL 4, ZFA%HFEL (P<0.05), KEAE, RIRSAF 4B FF—F L5, =
BF R /RS £k B R (ESWL) 3897 % 1250%, PCNL 44 34 B & it —F a7, ZHF K /ESWL
B EHR 8%, EFALITFEL (P>005), BHFBEIANMAALETMARCT, HABEHRINLELHEE,
it REHERFLLPCNL REERE, 5#$fidid / %818 PCNL A8k, RIRS B R P hma) | FR
B REFERE, REAEKEEERF RKFLmVFRY, LHESETHRELEPCNL KET LA
EG,
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Retrograde intrarenal surgery in treatment of residual calculi
after percutaneous nephrolithotomy for cast kidney stones

Yong-hua Yin, Hua-jie Zhang, Bo Wen
(Department of Urology, Shenzhen Shajing People’s Hospital, Guangzhou Medical University,
Shenzhen, Guangdong 518104, China)

Abstract: Objective To investigate the efficacy and safety of retrograde intrarenal surgery (RIRS) in
treatment of residual kidney stones after PCNL in patients with cast kidney stones. Method From July 2015 to
August 2018, 68 patients with cast renal calculi underwent multi-stage lithotripsy were retrospectively analyzed.
They were divided into two groups according to the choice of the patients and their families. The patients in PCNL
group were 36 patients with PCNL in the second stage of operation. The RIRS group consisted of 32 patients with
RIRS in the second stage of operation. The clinical effects of 68 patients were observed. Result All the operations
were successfully completed and no serious complications occurred. Good stone clearance rate was obtained in the
two groups, which were 87.50% in RIRS group and 91.67% in PCNL group, respectively. There was no significant
difference between the two groups (P > 0.05). The average hospitalization time, the amount of intraoperative bleeding,
the average decrease of hemoglobin 24 hours after operation and the pain score of 24 hours after operation in RIRS

group were significantly better than those in PCNL group (P <0.05). In terms of operation time, the operation time
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in RIRS group was longer than that in PCNL group (P <0.05). After operation, there were 4 patients in RIRS group

who needed further treatment, the treatment rate of ESWL in third stage operation was 12.50%, 3 patients in ESWL

group needed further treatment, and the rate of three stage operation/ESWL treatment was 8.33%, there was no

significant difference (P >0.05). Finally, 1 month after treatment, no residual stones were found in the two groups of

abdominal CT. Conclusion RIRS compared with the second phase of single channel/multi-channel PCNL, RIRS

with intraoperative bleeding, small surgical trauma, less postoperative pain, and shorter postoperative hospital stay,

less complications, such as advantages, particularly suitable for treatment of residual kidney stones of upper renal

pelvis and middle renal pelvis after PCNL in patients with cast kidney stones.

Keywords: cast kidney stones; retrograde intrarenal

shock wave lithotripsy; residual stone

PR S A1 2 WA PRANRE R WP, BRI T
N4 B R (percutaneous nephrolithotomy,
PCNL), 7 RIRTRORID) . S aigkess Y, |
— PRIt AR E 5k S . BT, 1697
PRV 4541 PONL AR5 5641 % 9 — 3 PCNL FR, %
ARG AERRRE . FARRKIREIE ", HHESORE
AN BEE SR, T PCNL MELLZ 55 16 b BT A
S50, Wl EOFTE S AN B R E I, L
A B IE 5y AR ORE R L . AR A
RIFPIREI IR HI, FEE LM TR
AIRTTP RV 4540 PONL ARJ55A. fi BRAE F B
A ( retrograde intrarenal surgery, RIRS ) AIGTT B4
BT, S aReREss, RN BARPAREI &
SE D AR SF R RAGOLH . A E A A B 68
P58 4547 PCNL ARJ5 5% A7 B3 A Im IR TORE,  HUAR
— 3] PCNL 5 RIRS {77 5 B 15 45 41 PONL RJE 5% 4
L AR, ARG #5RLE 4541 PCNL A

surgery; percutaneous nephrolithotomy; extracorporeal

JE B AT PR AR -
1 #‘RERE
11 —fHER

[ JB P4 43 7 A B 2015 4F- 7 H — 2018 4 8 H 68
5 454 1T PCNL ARG 5%A B IR TR, R
P B KRR M Wid] . PCNL 402 —FAR
777k PCNL 9 36 il 8, RIRS 412 " HWIF AR
i RIRS (1) 32 il (3 o T4 SB35 0 LA 5 O A 475 £
HAEW . MR, R THE 2 (body mass index, BMI),
ARHET CT #I2 RN E S5 . FeAfE (U5 Rk A
HE=0.6cm), —WIREHRA FLEMOE . —
ARG R A EA . RETIMZIE FE . AW .
BE—W PCNL RJ5 384 d 4 CT R ARJFRA
= 0.6 em, “IRFARTTE L A fE . HED6ReE.
LA . BEILIDRE LA MR B FRRIRH R, ATy
TUPURYSRIT 2 BRI, Wk 1.

F1 WMHABE-MABILR
Table 1 Comparison of general data between the two groups
P /451 FRATNLE /1] SA%HE /1

il AERE 1 %

5 z iy gl HESA L] Z i
PCNL 4 (n=36) 20 16 48.70 + 7.46 17 19 28
RIRSH (n=32) 18 14 46.20 = 8.43 15 17 24
' x’ A 0.00 1.30' 0.00 0.07
P{H 0.954 0.204 0.977 0.788
o a5 | ) ROABAR I ARRIMAEN BMI/
- = s T cm M5E 7 (/L) (kg/m®)
PCNL 4 (n=36) 18 4 14 1.04 +0.55 117.30 + 4.86 22.70 £ 2.24
RIRS#A (n=32) 16 6 10 1.17 £ 0.46 115.80 = 6.42 21.40+3.16
x> 1l 0.95 -1.05' 1.09' 1.97'
P1H 0.621 0.302 0.278 0.057
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1.2 FRFE
PILH T AR ol () — o2 I PR 2256 -F 5 A WA IR AP
PEASE I

120 —H PCNL  SRAVUEARE 2 RR AT IR 5 JFR
o RN fa B A o, TEF AR T, &R
EHEABENEE A F5 B bR 8 . SUEME, T B
T T RIS 0 B T 48 R Bl (RO RS
i35, th F10 PP 5KiE 16 % F24, B F24 TAER,
A AL TR . A S, KA o ik
ghr, USRI R F R T R AT O 0 A AT A 0
i WS LT E N TS XL A O IR A N 4R,
IRHHBEE S22, Wy TAERS S A B RS, 1B TAERS,
G RO VPR IR 1 RS T AU
AR IR SRR SCRHAYT, R 3 2 4 d EEIEH
CT, WIMAREIRA RN, Bom fiE . RF1E2
JJa, BB AT —IFARIBIT

= PCNL 20 SR A 2 PR sl LR 16
BRI PRI RPN IS BB BUR A 6r, TEF B T &
PRIEFEATENE, SedkBRA T EHEA F5 RRE S
UMY o AR A D S 2 B, %
B, ¥ P24 TAERSIT B S S a2 AN JR 2 7 W imiE, SR
JEE BB 22 N TAERS, B Ross B & L E 2=h
Toahfr, AReME HAfhas o, WIS TR 5 A RRE
WEAE BN T4, TARYE & A AR PORHE R
&, WG BMEN T & EHEE, P F10
G ikl 2 24, B F24 TAER (&5 12
i, OEIE 10 B, trfEEiE 14 4] i 4 2k
BRAERE ST 1 A AREEE A AN RGEE ), B E B E A
TAESY, (FHMEREAPLIE TRA . a)E, IS
AT E A FSXL T M0 RS N e, IR S22,
AR E A B, R TR, s8I kin
PIEPIF A E B . RJF3 24 d FRREAWIRER
CT, E5%A = 0.4 em, AIAHIRARIGRR, RIS
AR, BEEATRIM TR AT (extracorporeal shock
wave lithotripsy, ESWL ) BT =R, R
AMEBEIR R TSRS RE 1D HRBEE 4 CT,
FFATRLT BB

123 = RIRS 20 SEHRE G 80a L, T3,
B TR, HglndE (O 2 B2 kukak
FHAMPEM S BE I A 7R A ). K IR e IR IE B A
BEE, TERIRAE BERIIEET , IRERTSE R B AL T 45,

1.2.2

R RS O EARE S 222, F14 9 KI5
Sz N RE EBOE S i 1 T K. IR B
F:24, FHA Olympus P3 £F4Ef bRAE PR E Y 5K
PR e, SRS, JHE B0 CEr BEA TR A
WA, BERD S, SRR L4k RE B
ook, EHEAIRE R, RS RG] ST, BEFS
W4, BaiR RS G S T2, BEIRE, 45
RPAR ARJE 1802 d FREERIRR CT, Jifska
= 0.4 cm, AJACHERARIGERR, WG4 AR/, P
17 ESWL BT =1 TR, AR50/ MEZ AR B
WP . R 1A HRBEE A CT, IR BIRER .
1.3 BRI RUTEM

AR L TR L VR B T
g, LS mL IRATE R PEIR, I gk 2T
B (R4 A Zhim i /A% )e i H5
AR i (mL) = SRR MLLEEERE (gL)
x VR & (L) /LR B 20 8 R EE (/L)
x 1 000],

ISR A BB A RIS ] . AR5 il
TP AREAR, S FRESWLIRIY R, RE
24 h ML B TR RIS 24 h PN A4
PF43 (visual analogue score, VAS ) AR S5 FH4E B[] |
e 10 e PREETIIE R AR L
1.4 SFitFEFH=E

K SPSS 25.0 et H A AL FREE , THECRORLLL
IR, AETHEBORLECR T x K ; THE 5ok
KR + BpifE2E (xxs) FoR, 7T K050 5 R
PORER IR FIRGES , P <0.05 22 A G0 .

&R

21 MWMABREZHRFARERERLE

211 FAMXIEA A TR R, T 1 4]
S E I R . PR B R AR, T
1134352k RIRS 2H 87.50% #1 PCNL 41 91.67%, 2%
SXGHFE L (P >0.05), TEARJGFEIERERE |
AJF IR . RIS 24 h MAEEFE TG, K5
24 h VAS %571, RIRS 4138 & fi T PCNL 41, 2
SAEGHEE Y (P <0.05), 7EFARRIEJ T, RIRS
HFARBHA I B KT PCNL 4, 29 A5 %E X
(P <0.05), RI&E# CT, PCNL A 3 flEE (24

2
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TrkAE, A H RO ARG B R P A5 11 22 B B B AR S R B RRTE

PR 2258 3 AR A 28 1k TR, 1 A1 DRI AR Hh g i e BELA
MEFTREA AT ) BI5RA > 0.4 em T3 —3RY7,
=W TR JESWLIGITE K 8.33% ; RIRS 4HA 4 1] i
H (40T Rk A BRI /A AT
g1) St —R9T, TR /ESWLIRYTEE 12.50%),
P =IHFAR ESWLIRIF R i, 2R TG0 # X
(P>0.05). W32,

RF % G oA in & % PCNL 4 14 6 T 35
BABWEAWE, W HERIT (=T R /ESWL %
0.00%, 0/14), RIRS 41 4 I T 255841 A B s |- 5B
A /INTTIEAT AN T8 53 5 i — 201097 ( = FR /ESWL
%.40.00%, 4/10), PALEE T 3450 —WRIT R &7
Fagit¥mE Y (x*=6.72, P=0.010), PCNL4 F%
AR W] B 5 T RIRS 21, RIRS 40 | rhadkf7 22 491,
“HIAYT R 0.00% (0/22), Tasgif 10 51, =WRTT
# 40.00% (4/10), b hagdlifi 5 Fasia =Wia)r
R, ZRAEGIFE L ( x'=10.06, P=0.002 ).

2.1.2

22 WAHEBEEZHFAAKE Clavien-Dindo 5pEIF
RHALIES R LR

AW HARE LB L 3, Clavien—Dindo 4MeHF-
ARIFRAE AR DL 40 FEBIFRRE & A7,
RIRS 454 4 B, &% 12.50% (4/32) ; PCNL 4%
A 14 ], KHEH 38.89% (14/36 ), RIRS 4 I LAE
KA T PCNL 4 (P <0.05), HAr, RIRS 41
ARJG R4 B, KA ERNAE ; PCNL AR5
KA B, 6 BIP H I8 T AR R AR FR (2 5] B3
WAL 2 ~ 4 u; 2 (I 2 B E AR H
AT, 2Ok FAR ;2 HIRFR K, TLUTF
ARUIGES . VASINIE . HaXRNREXHE (R SHETT G
UrG ), B iR 3R IR BT A AIRYT, BT
KBTI, RIRS 206 1 451 PR A Hp S IfiL 5% i 00
P ILFA, JoRREH / ZF LI R, ARG
INIEIR B, PWALBREARFEA CT ¥R WL A
BRER

®2 MABEZHFAEXABLE

Table 2 Comparison of two—stage surgery related data between the two groups
2130 B %57l<lfl_a“l‘ﬂi ro RREEER ARhiii s RS 24 E/.J\N Hb =1 RJ5 24 h
% min A IA] /d mL TR/ (/L) IRIT 1% VAS/ 4%
PCNL 41 (n=36) 91.67 45.60 + 12.84 7.63 +4.30 72.50 +20.80 18.45 £ 5.42 8.33 570 + 1.22
RIRS £ (n=32) 87.50 55.60 + 6.74 2.68 +2.32 6.50 +5.21 2.10+0.90 12.50 2.10 £ 0.56
t/xfH 0.32' -3.95 5.80 17.46 16.85 0.32' 15.31
PiE 0.573 0.000 0.000 0.000 0.000 0.573 0.000
E: T8 xTHE
*3 WHBEHREILER
Table 3 Comparison of complications between the two groups
415 ARJGIR KM I / 151) FAK it /451 T ) ARrp R AR /) SORRE B (%)
PCNL#H (n=36) 2 2 8 2 14 (38.89)
RIRS4H (n=32) 0 0 4 0 4 (12.50)
x4 1.83 1.83 1.10 1.83 6.06
P{A 0.176 0.176 0.294 0.176 0.014
F 4 WHEE Clavien-Dindo SMRIFERFILESFLE  H
Table 4 Comparison of Clavien-Dindo classification of surgical complications between the two groups n
205 I % 4 113 Vg
PCNL 4 (n=36) 8 0 0
RIRSAH (n=32) 4 0 0
VAI: -1.56
P{E 0.233
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PR EE OO IR R A A I S A Y, W

HAB RN T, LESWER, FA7EMEHH .
JRYLAE R, w5 [ DR, £ E I R R
L, KA & B RIS it s S FARIEYY, LATERR
i, RYE TR, R, SRS AR I A R
B ABR, BUAEME, JOBRUK ™ RUK S
[, SBORITHMERR, BT U0 A IR BR
ghify, HATAIARIT € F %R PCNL, RIS 254
WAL A%, POl PONL ME LA FR 445 17,
TS ZEE S Z W TFARIBIT . RIFka
T 45 41 PCNL AR ME LAk G ) [ B0, A5 Bk ™ i
NS A — ARG A N 5.2% ~ 22.0%,
RIGERAE IR HE R 45 A FARMWE S Z—, BT,
RIRS ©HUHIRIT B4 A A RO, B AR
WYl W AR EFOF R ERES, C) M T
R IR BESS A BOIRTT o BRI PRAMEHE re ™ 48 1
RIRS /2IAY7 1.0 ~ 2.0 em W& A M —L %, iR
J72.0 ~ 30 em G AMERTRZ —. AR " 48
i, RIRSAYT 1.0 ~ 2.0 em B 45 47 5 (08 18 28 i
A AR (microchannel percutaneous nephrolithotomy,
MPCNL) J7#0H 2, A HHOCHEsE " 24U H RIRS
BITHRVE S50, BUSHEAE TR TG . Rk, At
T RGP B MRS, BT ] RIRS 5 jm
Wi / 2381 PCNLIGITH RV E 451 PCNL KRG8k A
B AH D ) A

5 B 4 40 R Ji5 R A O — U1 L G PCNL B 1
M A ARIGERER , H o — W50 E PCNL Joyk g al
TS A1, Ao T 5 R AT 0 2.
A7 I PCNL 7E— W T AR U IE #7000 TR, 2R
MF AR S — W F AR T B 255, # 8 ok
WEEATIRAT, ABUGIEA B4 05R A1, PR iR R
fE. Pk, —3 PCNL ZbHRE AL 45 44 PCNL R J5 5%
A, AR AT 2 E TR A . AESE T A
g, ST AN B E R IR R R, R
MR, FEEST 2 e, mlb Mt ke —
1 PCNL FARIME L . AHIFFE th 2 B0 22300 38 270 i R
R, —AHra e Bl R 1 =3 ; H
B, e PCNL 2238 3E B &) PR 28 i B I SOR v s o
PCNL A R A5 7355 il B 58 25 4 sk BH P AR
W TF AR, HEfIETFAR, BERTFAREAE, &

WF5E PCNL 4147 2 B iR AR g s 2@ i v iy
PR 8 L 5 0 TR, 18] R DR AR v e LA
MEF M RA AR . Wik, 3 P ETT =WFAR/
ESWL JAJT .

5 PCNL 40 He#, RIRS 40T diar 4 7 m i,
By PRAS R DR A (R A, TN RS - B sl
MEEEA B 3=, RS S =aha, HARELH
FE SRS, EARTARSE M H, RIRS 410 &
LT PCNL 4, AR50 500 (6.50 £5.21) Fl
(72.50 £20.80 ) mL., AJ5 24 h Il £1 5 (V34 F B (E
(2.10+0.90) F1 (18.45+542) o/, 2% F A 41t
FEL, —WFARARNGRE EEEE, “HW RIRS A
HREE T VRV R B A, TR
AR R i, AR E AR AT AR TR SR
TR, ERRA, DRERRARCR . 4k TR
] 30 RIRS AR B I, AR ATk B da i i,
e e, PREFREFEMT, T ARRE, A3
RIRS i 41 % (87.50% ) 5 PCNL 41 (91.67% ) 4%,
LRG435 L, {3 RIRS A 4 g T 2t
= WF AR ESWLIAYT, 4 PIEE YA T 55845
ARFS. BEWNN, WERSE FREMd/h, =
Fijw =l A, HIRERGEIIERR T sk a ik, 1
SEOHFAABIE . AT, PCNL A0 T 225 A7
LHRET RIRS 4 ( x*=6.72, P=0.010), T RIRS £
L. hEREARTEARES T FR4a (x°=10.06,
P=0002), ZaImKER, EHINH, RIRS 4HH
RO AR BAR, AR PR S5 A
MOLIMARD 4§ " 52 th B, B F 20035 A R
BT, b, BhRSTkMEB/N, 28015
A, WA TR

R4 SCilik " 4RGE, RIRS AJ5 I & E 8 A
Je PRUGPE MR INAE , RIRS A b2 B Fa R
TR | R L, SEOEEEN
BRI AMEIRRGE, W25 & AR PRI M i
iE o ABFFE " L, AR e S A R A A T AR B[]
A KRR, AR MR A Y &R . AR B
¥ RIRS 24 tH BMeRE UE 55 7™ FOF R0, ZEH N,
H T PCNL ARJ5 5 &S FEAE, RIRS RHP¥EET
PR 2R G A n] 3 ) B i A HE RS, R
FEITHRE, FRAR T MEEEIUAE /) 2 A AR, S5 &5
FR—3. [RIEE, BB 4 T 51 4%, RIRS
WA AR T R A A0 B T Bl b T, B O B A
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TR, & KRR AR B B 4 0 22 e B A AR B A IR RBIFSE

WHRER A MAPEER, DR RE MR A A2 % AL
PCNL 4R & A R MG IE, 2% 1A%, PCNL
BN ZABUERIE, AR TS SRR, R
ETR R, R R, AlE b T BRI &
JEM RS, 5 ZHONG 45 "™ bR —3, [FRF, B
AR W R, AR R N, A
FHO R 2N 2 L R IROR 3 RSN, U R
MAERY &4, 5 NEGRETE-PULIDO £ " f#fF 5t —2%,

TE T AR, RIRS Al HE e AR oK iR i &
FORBEE, B, REFTFARIETEMT, $8mFRE
R, WAL ARBHE . PCNL BEASCRR, BR5E
RG] Bl PURZY ;7= 8T BTN : &S VNI 7 N1 I ST T (o N 2
el R, PCNL 44T RIRS 46 [ (45.60 = 12.84) FlI
(55.60 £ 6.74) min|, ZFEGI¥E L. HHEEA
RJGEAE 53 TARRI'E 35, 1 PCNL 55 €57 2
B I3IANG EEE, R E 22
i, FAREREWEEZ ALK, BIRLLET Y F AR
ZRA G E X, 3 PCNL A A 16 Bl F A
HRTET 2 ~ 4 NG R ANEIE, HFREE 2T
RIRS 4193 F AR} H]

RIRS MR, A 5 SR ST IR 456, RS L i o
FIE B, WU B RO AR, e TR TR
XU, ARJEHE R, 1 3 PCNL % 75 57 2 &
3G EHRIE, KRG EEZREEE, slRAR
JE R ER, RIEWRERHEER . AHAF5E RIRS AR
JEPIRRR IR JG IR E AR BT PCNL 4, 5LME
SCHR ™ 1B RIRS ARJSHR W 42T MPCNL AH{L,

ZE LR, AR PR RV E 45 41 PONL RJG 5% A0,
RIRS 5 ] MLif i / Z3# 18 PCNL ¥ 0] A RUEBREE A,
RIRS AbHi v 23558 A8 A RO HIAR, A BT 335k A
EF B e SRR AN S A B . A L B
WIE / 218 PCNL, RIRS A ARFHIMm . FARE]
i/, RIGEREE . ARG R BE R F AR I K>
EH, I, FEIRITHBRIE 454 PCNL R L35
B A A 57 1 RIRS,
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