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The therapeutic effect of retrograde intrarenal surgery on patients
with renal calculus (diameter < 2 cm) and its impact on renal
function and inflammation

Xie Yibiao, Cui Xiaojian

(Department of Urology Surgery, Tianjin Teda Hospital, Tianjin 300650, China)

Abstract: Objective To investigate the therapeutic effect of retrograde intrarenal surgery (RIRS) on patients
with renal calculus (diameter < 2 ¢cm) and its impact on renal function and inflammation. Methods From January
2020 to December 2022, 194 patients with renal calculus (diameter <2 cm) were divided into supermini
percutaneous nephrolithotomy (SMP) group and RIRS group of 97 cases by random number talbe method. SMP
group and RIRS group was treated with SMP and RIRS, all followed up for 1 week. Operation, renal function, stress
response, inflammation-related indexes and complications were compared between the two groups. Results The

time of indwelling of nephrostomy tube and hospital stay in RIRS groups were shorter than those in SMP groups, the
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intraoperative blood loss in RIRS groups was less than that in SMP group, the differences were statistically
significant (P <0.05). The levels of serum cystatin C (Cys-C), serum creatinine (Scr) and unine neutrophil
gelatinase-associated lipocalin (NGAL), kidney injury molecule-1 (KIM-1) 1 week after operation, and the serum
reactive oxygen species (ROS), adrenaline (AD), noradrenaline (NA), adrenocorticotropic hormone (ACTH), lipid
hydroperoxide (LPO), interleukin-6 (IL-6), prostaglandin E2 (PGE2) and hypersensitive C-reactive protein (hs-CRP)
24 h after operation in the two groups were higher than those before surgery, and the RIRS group were lower
(P <0.05). The overall complication rate during follow-up in the RIRS group was lower than that in SMP group
(P <0.05). Conclusion Compared with SMP, RIRS in the treatment of renal calculus (diameter <2 cm) has the
advantages of less trauma, less bleeding, less renal damage, less postoperative stress, less inflammatory reaction and
higher safety, which can promote postoperative recovery of patients.

Keywords: renal calculus; retrograde intrarenal surgery (RIRS); supermini percutaneous nephrolithotomy

(SMP); inflammatory markers; security
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B B A AR (supermini percutaneous nephrolithotomy,
SMP) TEiGSFid i, EiER—, MELIERTERE K
YeESi £, BRI SsUE S, AT
ARJGIKER . FRAE PR IS, W sl
SRR M. H AT, O T R AE OB A IO R
(retrograde intrarenal surgery, RIRS) JA¥7 B 45 (H
<2 em) WRCRAIFIRTE . BT I, ABFFEIER
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i (HAE<2em) BHF 19401, RABEVIEZE SN

SMP 4L (9714]) FIRIRSZL (97 4]) . W4 E¥H —
TERHLE, ZRIEHEITFEX (P>0.05), HART
P WHE L.
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Table 1 Comparison of general data between the two groups

P 51(%) Ziawhn #1(%)
215 A% SR TR/AE 4541 AR /em

5 o A5 s
SMP#H (n = 97) 55(56.70) 42(43.30) 45.91+5.75 2.96+1.01 50(51.55) 47(48.45) 1.28+0.41
RIRS#H (n =97) 50(51.55) 47(48.45) 45.89+5.67 2.97+0.99 51(52.58) 46(47.42) 1.31+0.44
Y18 0.52 0.02 0.07° 0.02 0.49°
PE 0.471 0.981 0.945 0.886 0.624
e PR HE,
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P LT ] e i) 45

132 Ko TARERARELERE MBI,
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LPO) . HiFIRE E2 (prostaglandin E2, PGE2) A &
% -6 (interleukin-6, 11L.-6) 7K.
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I8 HH SPSS 21.0 A X Bl b AT e it oo b o 14K
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Table 2 Comparison of surgical conditions between the two groups

25 AR B(%) AR /mL 5 A R L)/ FAREF ] /min FEBE ) /d

SMP4(n=97) 87(89.69) 69.77+7.58 4.98+0.72 54.12+9.74 7.65+1.13

RIRS41(n=97) 90(92.78) 12.04£2.13 2.33+0.41 55.67+9.25 2.99+0.62

Y {E 0.58 72.21° 31.50° 1.14° 35.61°

PIE 0.446 0.000 0.000 0.257 0.000
T 1R
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22 TWHBEGINEEILE

ARJG 1, WLEH M Ser. Cys—C. JKR NGAL
FTKIM-1 7K FEOR T, H RIRSAHAR T SMP 4,

SEEGIFE L (P<0.05), WL#E3,

2.3 THAEEN BRI L

KRJG 24 h, W4 HEH IME ROS, AD. NA Al
ACTH /K FE AT 7, HRIRSAML T SMP4L, 2
SWHE G FE L (P<0.05), W4,

2.4 WHBEREHEXIBIRILER

ARJF 24 h, PIALEH MG LPO, PGE2, 1L-6 Fll
hs—CRP KA T, FLRIRSAUIK T SMP 4, 2
SWHEGIFE L (P<0.05), WS,
25 WHBEHRZERERIER

Bl U7 ], SMP 4 I & AE S & A2 %0 18.56%,
W] 4 & T RIRS 40 19 4.12%, S H %% 53 X
(P<0.05), W6,

R3 MAEESIEELLE  (xxs)
Table 3 Comparison of renal function between the two groups  (x £ s)
28571 Ser/( umol/L) NGAL/(ng/mL) Cys—C/(pg/L) KIM-1/(ng/L)
ARHI
SMP4(n=97) 89.0429.21 4.88+0.46 568.93+49.67 72.13+6.47
RIRS41(n=97) 88.89+9.35 4.95+0.41 569.04+50.10 72.22+6.32
fE 0.11 0.12 0.02 0.10
P{H 0.910 0.265 0.988 0.922
NERE
SMP#(n =97) 115.09+13.55° 8.05+1.25° 901.66+88.16" 89.21+9.94
RIRS41(n =97) 96.74+10.27° 6.12+0.76 824.02+65.20" 76.54+8.56'
2 10.63 12.99 6.97 9.51
PAE 0.000 0.000 0.000 0.000
W PRI, Z2RA5%FEX (P<0.05),
Fx4 MABENHRMNEEE  (xxs)
Table 4 Comparison of stress response between the two groups  (x + s)
205 ROS/(mmol/L) AD/(pg/mL) NA/(pg/mL) ACTH/(pg/mL.)
ARHI
SMP#(n=97) 2.7120.23 1879.54+178.19 267.55+20.78 34.98+5.12
RIRS41(n=97) 2.69+0.21 1878.61+182.09 267.49+21.09 35.02+5.15
t{H 0.63 0.04 0.02 0.05
P{E 0.528 0.971 0.984 0.957
R 24h
SMP4 (n =97) 4.92+0.80 3119.89+376.90 579.70+56.88" 80.97+7.45"
RIRS#(n=97) 3.14+0.62° 2098.17+240.55" 511.97+34.56" 71.65+6.30"
i 17.32 2251 10.02 9.41
PAE 0.000 0.000 0.000 0.000

T PHARAARNET LA, Z2RA50TE L (P<0.05).
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Table 5 Comparison of inflammation related indicators between the two groups  (x + s)
215 LPO/(nmol/L) PGE2/(pg/mL) 1L-6/(pg/mL) hs—CRP/(mg/L)
AR
SMP#(n=97) 3.12+0.76 268.97+23.41 379.98+14.94 6.12+0.77
RIRS# (n =97) 3.08+0.77 269.08+24.34 380.02+15.60 6.09+0.83
t{E 0.36 0.03 0.02 0.26
P 0.716 0.974 0.985 0.794
AJF24 h
SMP#(n =97) 7.23+2.08" 516.55+61.29° 429.56+33.59° 28.76+5.24"
RIRS4(n=97) 5.12+1.13 428.32+43.75" 394.74+20.09° 20.13+4.12"
ol 8.78 11.54 8.76 1275
P{E 0.000 0.000 0.000 0.000

e TEARYARR N, ZRBELIFEL (P<0.05).

*6 WAREHRERERILE F(%)

Table 6 Comparison of the incidence of complications between the two groups n (%)

41531 R H i RS TG Pk AR IR S R
SMP 4 (n =97) 6(6.19) 5(5.15) 3(3.09) 4(4.12) 18(18.56)
RIRS#H (n=97) 2(2.06) 1(1.03) 1(1.03) 0(0.00) 4(4.12)
X1a 10.05

PIH 0.002

3 itig "SR

FLRG, IR % B 25 401697 ik A B RE
J77, SMP I RIRS Z{RYT HAZ <2 em 45 A
BRI, HEF T IRRITRCR L, (TR R. SMP
W R RS A R G F AR, RO e
JFEURZE A, nTARGERREE A, EaTREE EIS
A SR PRI 4 45, B8 e it A XU, AN TR AR
JERAEY, RIRS 1 i PR A #1055, 5 i R R 5 A
o, HA PG MaE 32 sh 2 ph A3, ARl i
X B I R O A AR s, R
DG, ELRAS BB RS RE AR I DR AT BE TG Uk
G HOGH PRAE RE B, ARFR S R BoR, 5 SMP
AUAHLL, RIRSAIA A /D, B 4% B B A
V) R g B T S, L 300 ) %) O AR A A R
fiko #E—2UM . RIRS nlg/ > Bah A (HAE <2cem)
BEMFROG, HEA MM %4k m b
s A, AR T REEERGHE, SBEHR

FARVER R QIEE, S5lIREE A BE )
REMT, 51 A& W3OS R A AE WM, Ser J2: 7 e 15
VIRt o0 i H WA bR, 4 'H T Be 2 i B T e
NGAL Wi REREE RS A th/NVE AN, PRI N
Y ; Cys—Co&—Rhre B RE I, 24 ek
AR, AR ERA RN KIM -1 7] 2 0 b iz B
ANEIRAS ARSI M5 B A 2 2 R AR A
ROS 7KV AR AL AT S WML W 38 FR 5 ACTH 2%
JRISEER, MHURLE TR RS, AT ik H A3k
NAJEFILA MR, HURZERIFCRA T AR dE AD 195
BRI ARG I, LPO T 4% S LA (7 3 SR AR
B, HHURL T RAERS T, AT AR US> 03 i 5
PGE2 1] 25 Jjiff i RAE SV 5 1L-6 J&—Fh RAEAR
Y, FARIHURMEIO58 ™5, i3 o IL-6 K 73R
KR hs—CRPAE N —Fh 2RI B, 4P
FAAE S, R AR R IR T, AHIE Y
o, RIRSHIARJS 1 MM Ser. Cys—C. FR NGAL Al
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KIM-1 7K - F SMP 41, H RIRS 41 K J5 24 h IfiL 7%
ROS. AD. NA. ACTH. LPO. PGE2. IL-6 Fll hs—
CRP/K-PIL T SMP A . i — L UEH] . RIRSIRYT B 45
A (HA<2em) B, WHEEYRERERE, %
il A S LR N R AAE S o 2% JEILJR R . SMP 23
RS, ARl Bz, SFECEDResE
B, WOR S RO 2 R B, 1 RIRS £ H
SRIBIEREAT, AKX B S BT O i, A AT
SAEFBR N, JAH O KB, RIRSTRIT

4541, SIERMPURRAE R R, AN RAN
EIIE

i LRTR, S5 SMPAHLL, RIRSIAIFBESS A (K
B<2em), BARIGI/AN Bild . FIHEm E /N
ARG BRIV . RAE N 2 Sk i SR, Wl
R EARIGIKE . (EARTFORIEATRR, eSSk
SERAEAEAw G, AR 2 KA T LA .

5

=

Z X B

FERNANDEZ ALCALDE A A, RUIZ HERNANDEZ M,
GOMEZ DOS SANTOS V, et al

percutaneous nephrolithotomy and flexible ureteroscopy for the

(1]

Comparison between

treatment of 2 and 3 cm renal lithiasis[J]. Actas Urol Esp (Engl
Ed), 2019, 43(3): 111-117.
LI Z, ZHONGYING Y, HUI L, et al. Retrospective study of

visualized ultra-mini percutaneous nephrolithotripsy vs. flexible

[2]

ureterorenoscopy for nephrolithiasis patients with 1.5-2.5 cm
kidney stones and without hydronephrosis[J]. Eur Rev Med
Pharmacol Sci, 2022, 26(9): 3185-3191.

XUk, ER, 5 . i RAS OB AN 22 B B A e AR T —
W28 BB B O ARG B 45 R A S BT S A X
FE[I]. TP BE 2%, 2020, 42(10): 1245-1247.

LIU Y, WANG W D, ZHOU Y. Efficacy and safety of flexible

[3]

[3]
ureteroscopic lithotripsy versus percutaneous nephrolithotomy in
treatment of patients with residual renal calculi after stage I
percutaneous nephrolithotomy: a comparative study[J]. Guangxi
Medical Journal, 2020, 42(10): 1245-1247. Chinese

Eut, FEECE, TECOE, L MIRERE S S KT EEaR
Xt <2 om B &5 ABAF IS IL-6. IL-10. Cor K-S f 4 4>
PEWFFE[T]. AR B 2201 R, 2018, 18(2): 284-288.

WANG H, WANG J P, YU Y P, et al. Effect and safety of flexible

ureteroscopy lithotrity and percutaneous nephrolithotomy on the

[4]

[4]

serum IL-6, IL-10, Cor levels of patients with renal calculus < 2 cm[J].
Progress in Modern Biomedicine, 2018, 18(2): 284-288. Chinese
IBERE. PR RANHEOR 2B AR R M), bat: ARTA:
thAt, 2013: 54-55.

NA Y Q. Guidelines for diagnosis and treatment of urological

[3]

[3]

80

diseases in China[M].
House, 2013: 54-55. Chinese
KALLIDONIS P, NTASIOTIS P, SOMANI B, et al. Systematic

and

Beijing: People's Medical Publishing

(6]
review Meta-analysis comparing percutaneous

nephrolithotomy, retrograde intrarenal surgery and shock wave

lithotripsy for lower pole renal stones less than 2 cm in maximum

diameter[J]. J Urol, 2020, 204(3): 427-433.

ASTOLFI R H, CARRERA R, GATTAS N, et al. Current scenario

of endourological treatment of kidney stones in Brazil: results of a

national survey[J]. Int Braz J Urol, 2020, 46(3): 400-408.

5 3CkR, LK, B, % R B A 28 BN

SR SRAE S YL AR B OGP T 7K (1 82 R[], 18 g B2 2 B 2

i, 2019, 25(1): 20-23.

PENG W B, WANG X, ZHONG Z B, et al. Effect of flexible

ureteroscopy combined with percutaneous nephrolithotomy on

(7]

(8]

(8]

inflammatory immune indexes and related factors in patients with
renal calculi[J]. Journal of Hainan Medical University, 2019, 25(1):
20-23. Chinese

N, BRI, ERDE, % ZhGERIRERBEROAR S 2K E
BERE A AR T B A5 4 1 LA BT 7). SN BE 24, 2022, 46(9):
1453-1455.

SUN T, LI L C, WANG T C, et al. Comparative study of

[9]

[9]
transurethral flexible ureteroscopic lithotripsy and percutaneous
nephroscopic lithotripsy in the treatment of renal calculi[J].
Guizhou Medical Journal, 2022, 46(9): 1453-1455. Chinese

[10] W& 3Chl, 5 K42, Bk, % mPNL. SPCNL J% FURL —FA[i]Jy

FIRTT B2 A BB T OR B G5 DT RE -5 S I (52 Ml ],

I PRS0 BR 2448, 2022, 21(16): 1725-1729.

PAN W B, WU T J, WEI B, et al. Effect of three different ways

of mPNL,SPCNL and FURL in the treatment of renal calculi and

[10]

their effects on immune function and stress response[J]. Journal
of Clinical and Experimental Medicine, 2022, 21(16): 1725-
1729. Chinese

1, XUBRSG, 2530, 26 MRS R B 5 20 B W B AE W 45 0 iR
BN B0 S REBE I 2 R A SR A S0 W RS (],
TLEE R, 2018, 24(9): 1522-1527.

XIANG Q, LIU Y G, LI W K, et al. Application of ureteroscope

(1]

[11]
and percutaneous nephroscope in patients with renal calculi and
its effects on renal function, coagulation function and oxidative
stress products[J]. Hebei Medicine, 2018, 24(9): 1522-1527.
Chinese

AR, R, B, 55 i RE B A AR S a2 K
BAARIGIT < 1.5 em B F 3850 1A R R 2 E LA ].
rRARIAPR AN, 2023, 44(1): 32-36.

ZHU C C, CHENG F, YU W M, et al. Clinical study of

retrograde intrarenal surgery and miniaturized percutaneous

[12]

[12]

nephrolithotomy in the treatment of lower pole kidney stones
with a diameter < 1.5 cm[J]. Chinese Journal of Urology, 2023,
44(1): 32-36. Chinese

[13] W1, B, ™00, 45 R PR A 1 B O OB I 22 K B BRI 2



%5 M

WIZEIR, S HORAE BT A A ARG EAR < 2 em (9B A5 A ROYT RO B D RE A S RE AR bR 1 5

[13]

[14]

[14]

[15]

[15]

[16]

[16]

[17]

[17]

PR i PRAY B BRI R A AR X R B RE L i3l 1
MAHEFRISZM[T]. 92 BEBEIR K2R, 2022, 19(4): 64-67.
GU Y, WEI R B, YAN Q, et al. The effects of mini-percutaneous
nephrolithotomy and flexible ureteroscopic lithotripsy on renal
function, hemodynamics, and blood gas indexes in patients with
upper ureteral calculi[J]. Practical Journal of Clinical Medicine,
2022, 19(4): 64-67. Chinese

R, RTF, XA, 45 . 22 B\ HL IO 5 4 SRR i bk
BB AT VAR« WU K e D RE RS M D). o
T, 2022, 57(2): 194-198.

GUO JY, YUAN F, LIU X, et al. The effects of transcutaneous
electrical acupoint stimulation combined with general anesthesia
on postoperative pain, stress response and immune function of
patients undergoing flexible ureteroscopic lithotripsy[J]. Chinese
Journal of Medicine, 2022, 57(2): 194-198. Chinese

EBR, A, X, 55 R EBERE A AT B4 A R R
N K B i B R [T, BRI AR, 2019, 48(4): 127-130.
WANG Y, LI Z, LIU L, et al. Effect of soft ureteroscopy
lithotripsy on stress response and gastrointestinal hormones in
patients with renal calculi[J]. Journal of Medical Research, 2019,
48(4): 127-130. Chinese

X, Ml XVEEIT, 45 i A BT BKBO LA AR T2 e
BT A AN B PR B A5 A0 S8 5 B D RE M S X TR SE I ],
PR R 24k, 2022, 24(3): 189-191.

PEI Z S, YANG Y B, LIU G Q, et al. Effects of flexible
ureteroscopic holmium laser lithotripsy and percutaneous
nephrolithotripsy on renal function and inflammatory factor in
patients with upper urinary calculi[J]. Chinese Journal of Health
Care and Medicine, 2022, 24(3): 189-191. Chinese

BV, W2, e, 5 | Gk B AR SR E A AR
IRITRIRGS B A TR N H RAE A TR ). bR
IR B G245, 2022, 42(3): 422-425.

GU J L, YANG K, GUAN Z L, et al. The effect of percutaneous
nephrolithotripsy and flexible ureteroscope lithotripsy in the
treatment of wupper ureteral calculi and its influence on

inflammatory factors[J]. International Journal of Urology and

81

Nephrology, 2022, 42(3): 422-425. Chinese

(18] JEBL, BREEAR, ML, &5 . S RO R 525 B O AR
TP A AT BRI RSCR KO SR SAE SN« WIS SR (). B
IR BRI, 2020, 20(15): 2896-2899.

[18] ZHOU K, CHEN Z L, YANG X, et al. Clinical efficacy of flexible
ureteroscopic lithotripsy and percutaneous nephrolithotripsy in the
treatment of patients with renal calculi and the effect on the
inflammatory response and stress response[J]. Progress in Modern
Biomedicine, 2020, 20(15): 2896-2899. Chinese

[19] JAESC, Beite, 9507, 55 . G BT AR S SR i R L
A ARIETT B S AT RL A [T). 37 & R 2R B4, 2021, 38(3):
289-292.

[19] ZHOU Z W, BI M H, JIANG F, et al. Comparison of the effect
between percutaneous nephrolithotomy and transurethral flexible
ureteroscopic lithotripsy in the treatment of renal calculus[J].
Journal of Xinxiang Medical University, 2021, 38(3): 289-292.
Chinese

[20] J95, &7, R, 55 H DR PR AR BAR/NT 2 em Y
48 A R IS I M S SR A S MR ). S T i PR B2 2 2%
5, 2020, 24(8): 33-35.

[20] ZHOU Q, SHU C, ZHU Y H, et al. Influence of ureteroscopic
lithotripsy on stress response and inflammatory indexes in
patients with renal stone less than 2 cm[J]. Journal of Clinical
Medicine in Practice, 2020, 24(8): 33-35. Chinese

(R i)

A5 AtER:

2L, R /IMEE . R AR B A B RIRYT AR <2 om [N B 2
A BT RO D BERN A AR SEHE AR BB [0]. T I A BEAR R,
2024, 30(5): 75-81.

XIE Y B, CUI X J. The therapeutic effect of retrograde intrarenal
surgery on patients with renal calculus (diameter < 2 cm) and its
impact on renal function and inflammation[J]. China Journal of
Endoscopy, 2024, 30(5): 75-81. Chinese



