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MZ: B ZZFM2.0~3.0cm & CTILRE a5 EH MU Z K B ER (MPCNL) J& & &4
g K ER B LEAAE (SIRS) M7 K EAEAR, J7ik #2018 F1 A —2020F 1 A T K#H L CT
18 > 1200 Hu 89 B4 6 %4 &% 3364, ¥ MPCNL KJE A& F & % SIRS, & A SIRSZ (764]) #F=4E SIRS
28 (2604)) . YeER ML EF R TA, TR FF % B E Logistic B )2 547, K 4F MPCNL KRG & % SIRS #
M EREZ, P & ETRMAEA, KRR RKE RS E (ROC W) FZZAEA 6 T ME
2R maABEHA . FE SehE SRER . BARL . RATAERMEE, BMEERETF AL, K
PREEHE. £ oREA. FRANEAFRG 2 PREMR/ R ERIE (NLR) FI6RIIF0E, 278
%t FEL (P<0.05), 2FHAE0H, LRBAZTABELERR X (P<0.05), #—F#HIT $ T Logistic B3
SH, BREI: ki, RAZERETESE4E 6. BAkRL., RiTAZRMEE, FREE, KE2h
NLR #Z2.0~3.0 cm & CTALR % & % 5 £ 4 MPCNL KRG Z £ SIRS 691k 5 S F & (P<0.05), 7| & AR
Fm AR5 £ & SIRS R e g ROC# & T @A (AUC) #0.860 (95%CI: 0.809~0.911), #RJHE 84.21%, 45t
JE83.08%. it k. BRALGREERESREL, BhRmE ., RikEHRmEE, FAREE., KE2h NLR
#20~30cmE CTILR 4 a%F % H MPCNL ARG L ASIRS W5 el %, SILKBARERTALNTRE
SIRS & £ W -6 Fm] .

KEBIE . MRIZREBFERER ; 5 ; BE B ; 5 CTHE ; Logistic BIVANHT 5 71 & EALA

FESES : R692.4

Prediction of SIRS risk after MPCNL in elderly patients with 2.0 ~
3.0 cm high CT value of renal calculi based on nomogram model

Ding Wu, Bo Wang, Yong-sheng Wang, Jiu-wei Fan
(Department of Urology, Meishan People’ s Hospital, Meishan, Sichuan 620000, China)

Abstract: Objective To establish a nomogram prediction for SIRS after minimally invasive percutaneous
nephrolithotomy (MPCNL) in elderly patients with 2.0~3.0 cm high CT value renal calculi. Methods 336 elderly
patients with 2.0 ~3.0 cm renal calculi of CT value > 1 200 Hu from January 2018 to January 2020 were divided into
SIRS group (76 cases) and non SIRS group (260 cases) according to whether SIRS occurred after MPCNL
operation. The clinical data of the two groups were compared and analyzed by univariate and multivariate Logistic
regression. The independent risk factors of SIRS were obtained, the nomogram prediction model was established,
and the receiver operator characteristic curve (ROC curve) was used to determine the prediction value of the

nomogram prediction model. Results There were significant differences in gender, age, stone position, type of
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stone, diabetes, preoperative urine culture positive, surgical history of urinary tract, intraoperative renal pelvis

hypertension, stone surface area, operative time, postoperative 2 h neutrophil/lymphocyte ratio (NLR) (P < 0.05),

and the univariate analysis showed that the above factors were potential risk factors (P < 0.05). Further multivariate

Logistic regression analysis showed that female, antler calculus or calyx multiple stones, diabetes, preoperative urine

culture positive, operative time and postoperative 2 h NLR were independent risk factors for SIRS in elderly patients

with 2.0 ~3.0 cm renal calculi after MPCNL (P <0.05). The area under ROC curve of nomogram model in
predicting postoperative SIRS was 0.860 (95%CI: 0.809 ~0.911), with sensitivity of 84.21% and specificity of

83.08%. Conclusion Female, antler calculus or calyx multiple stones, diabetes, preoperative urine culture positive,

operation time and postoperative 2 h NLR are independent risk factors for SIRS after MPCNL in elderly patients

with 2.0 ~3.0 cm high CT value of renal calculi. This nomogram model has a higher predictive value for

postoperative SIRS, which can be used for SIRS forcast.
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AT I AR, B S 450 LR
90 6.50% F15.10%, HEZAET @ Waia
A AR T EORE S, 4TI B TR R
K TUIER M, BERFEOMIIREZE, SRR
Wz, HEZMHEAARRREN S R4, LR
TR, XFARMMZ R RS, FARKER, FHl
JEXTT 2.0 ~3.0 em i CTAE M 454 85, HilmROf
RIER AR R WBIA R E HEIRA AR (minimally
invasive percutaneous nephrolithotomy, MPCNL) SRS
FI L B BEPCA AR (percutaneous nephrolithotomy,
PCNL) [bA, Bk /N, BeA Sk i
W, B IIRERL T, SRR A A R B (H
SR AR PTG A S AR 4 B RAE UL B AT
SIRS) .
SIRS J& '’ 45 1 TARIYH WIF A AE , Toit e ilge i A
RibJEAREPAEIN R, A AT RE 2L SIRS, AR 4%
WA, WA T RESE Ry 2 4% B T BE B AT 25 5 ik
(multiple organ dysfunction syndrome, MODS), J“EH 5%
Wi AP . Ik, 2.0 ~ 3.0 em i CT B 45
A8 B H MPCNL ARG K42 SIRS I FER A R, Xl
RFAT7 Gy BAT B S

1 ARSF®
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(systemic inflammation response syndrome,

1.1

minimally invasive percutaneous nephrolithotomy; elderly; renal calculus; high CT value;

BIF4T MPCNLIAYT 19 336 1 2.0 ~ 3.0 em &5 CT{H B 45
ATEAE AV SRR G2, BB 53T £ I R
B MRS R 5 2 A & 4 SIRS, 43 oA SIRS 41
(n=76) FIAESIRS4 (n=260). H, 52154,
71214, R 60~80%, T (70.72+2.01) %,
ARWFFTAE Bt B2 i oAt i

1.2 SNFOHERRERE

121 Andrfe OLBH., CT. WRERFA K
Wiz N B AE; QB4 AEHA20~3.0cm, 1
CT{H > 1200 Hu#; ®=60 % ; @EEHNFE,
122 Hreir g OFHFsHEER; QF A
Bt ; QG E . 285 &R IERIE &
i @B RGO, B, iR ARG AEE
OARET 22 FAR BB IEH E M FRE .

1.3 Fik

131 AArEE RET, A BET IR E A
A, JREEFR . BEMIIRENUIT . FFINAE . HLAE AL Y
WREEAERA, T ORI B RRAE R A
(kidney ureter bladder, KUB). M JREZMA . #IKE
F A A CT IR R SR R A . R T Sk A e
SRR EIFER, AT R EGR , ARFTHLE 245 0L
R, WHPUER S F 6 diEhilERYL .,

132 F Rk BEAEEBEINREER G, BOE
A, Sl 5/6 F i bR i B Y PRIE HEA RS IE ,
WATEE SRR RIE, ERERR Ak, 2
DRFEMOE , 8 1 i DR A T A A BRER K 7 N TR R .
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T UG 25 R IR Z e 2R, 18 G %
e HAR B st T o0, RN SR A, &
B ABED 222, VTP 0.8 em, HEN 2K BE
WIE, NS FHRHFATY 5K, RUGEH 2 F, HEH
16 Filih . fEimE A 5, RS EMS S R4
BCA KIREOE (B3R 25 Ha, BER2.0~2.5]) #F
e, WA, RS | S WA W i
o XFFHARERM LA, RS gl g, I
B R ARGIATHEA , B a W I ERR, e
B,
133 ARz RFKRERRE, BESFOE
AR . RIG7dEEKUBY R, WAL A 5EH
0L, ARTCES AT . B R AR PRAEAR T
DITES ~7 d SRR s . WA AEE (A
e =4mm), W EFT ] PCNL sk ok whili I e Ay
VN (extracorporeal shock wave lithotripsy, ESWL) .
1.4 SIRSZHtRAE

O > 38CH < 36°C; @0%F > 90K /min; B
WP AAE > 20 Y% /min 5 A fbAR 53 & < 32 mmHg; @
AN > 12 x 10718 < 4 x 10°/L, f75 0L FATE
PRIk K T 0 R T2 W7 SRS,
1.5 MEIEHR

W T AT - IR GOk, dE . M. 4RI
SEONIE . G5O EENSY . AR, HREEE . R
RUPREEFREE R . B R R F AR . I PCNL 5
ESWL., K@ E (FdEJ)) =30 mmHg HAF4E
BT 10 min) . S5 AR A (K x % x mx 0.25)
FAREIE] . AFGHUEF . AT R 20 A8k 2 40 i L
{H (neutrophﬂ/lymphocyte ratio, NLR) Fl AR J5 2h
NLR %,
1.6 FHitFEHE

1E FH SPSS 20.0 H A4 43 A Bcis o 1105k LB
(%) Frn, HMEAT CHs; THETOR IR +
PR (v+s) Fon, AREEAT 5. AW
BENEIRTORE, 25T LR 2 K E Logistic [1]
H43 0T, BRFEAJE &A= SIRS B~ G &, IFR
FHANLE 3R A5 TSR, 22 5230 B VR A il 4%

(receiver operator characteristic curve, ROC curve) o

P<0.05 WEFAGITAE L.
ZFHR

FEBEIRRIEFRLE
WAL A . AR ZEA0iE . S5a2R B
PRI . ARAGIREEFRIEE . B IR R G TFARE . A
R AR, FARBHEFAIARJE 2 h NLR
FilnIRTe PR LLER, 25 AR E L (P<0.05),
a0 FERY . W PCNLEL ESWL, Il EL SR
s e YR T RE AR A L BRUKE L RETLEF
MR HT NLR 4805 L8, 2R LG IT¥E X
(P>0.05), W1,
2.2 BRFEZELogisticEA4#2.0~3.0cmECTEHE
HZREZEREMPCNLARGA 4 SIRS HI# M E =R

PIA G A5 & A SIRS A AR, LUARTA I PR ¢
B E AR R, ZAHE Logistic MM, 455 s
PRSI, RS SA0iE . 5A T BRI . R
PREGFRBAME . BOIR R T AL | A B & E .
AR . FARBEFIA 2 h NLRJZ2.0 ~3.0 cm
T CT {8 B 45 1 #4F 5 3% MPCNL R J5 % 4E SIRS Ay i
TEfERINZE (P<0.05), W2,
2.3 ZEZE Logistic B34 #72.0~3.0cm 5 CT &
B&EREEEREEMPCNLAGE & SIRSHHIMEE

PIAR G A % 2E SIRS S R AR, DL 407
iR N HENIGIRT R AR, K2ZHE
Logistic MJA43¥7, 5 W Ltk ML A
L REAT . BRI . RATIRIESR A . TR (R
AT 2h NLR 42 2.0 ~ 3.0 em /&5 CT A '8 45 1 ZA4E &
H MPCNL AR J5 &£ SIRS IS BRI R (P<0.05),
W3R3.
2.4 FIEEEBRIES

R4 £ JC Logistic [ 5 4 B 45 5, #37 2.0 ~
3.0 em (5 CTAH B 45 A1 24 3 MPCNL AR Ji5 & 4= SIRS
JRUBS: BB ER RIS | A4Sy T R 3R ARGy, LA
ik RSSO R KA. R . ARETR
Rige Bt . FARBHEAIAR G 2 h NLR &8 A i i
SR AN, AT EOR R A TSR A, B ARG &

2
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Table 1 Comparison of clinical indexes between the two groups

. TER (%) AEE (%) SEAE (%)

i} e <70% >70 % Zef i X
SIRS 41 (n = 76) 40(52.63) 36(47.37) 32(42.11) 44(57.89) 25(32.89) 36(47.37) 15(19.74)
4E SIRS 41 (n = 260) 175(67.31) 85(32.69) 146(56.15) 114(43.85) 100(38.46) 137(52.69) 23(8.85)
X HE 5.50 4.66 6.98
PIa 0.019 0.031 0.031
- S5 RS 51(%) LEAZ 11(%)

BERRFG4S FRRAG LY HAbR S LTINS e ML A BRE KA
SIRS41(n =76) 30(39.47) 36(47.37) 10(13.16) 28(36.84) 25(32.89) 23(30.26)
JESIRS 41 (n = 260) 124(47.69) 117(45.00) 19(7.31) 169(65.00) 55(21.15) 36(13.85)
XA 3.27 20.38
PIH 0.195 0.000
- SRt 141(%)

o IR W PR PRI MBI RE N 4 B BUK S
SIRS 4 (n =76) 26(34.21) 28(36.84) 66(86.84) 12(15.79) 48(63.16)
4l SIRS#H (n = 260) 70(26.92) 54(20.77) 242(93.08) 53(20.38) 181(69.62)
XA 1.53 8.24 2.99 0.80 1.13
PiH 0.216 0.004 0.084 0.372 0.288
13 REPREGFRIME  ERRGEFARL  ZWIPCNLEESWL AR f R e SGEATRIRY
#1(%) #1(%) #1(%) #1(%) mm’
SIRS4.(n = 76) 40(52.63) 32(42.11) 1(1.32) 22(28.95) 1 624.87+235.94
IESIRS 41 (n = 260) 93(35.77) 77(29.62) 3(1.15) 45(17.31) 1425.14+162.22
XA 6.99 4.19 0.24 4.99 6.88"
PiH 0.008 0.041 0.627 0.025 0.000
iRl TS ] /min ARHTILEF/(wmol/L) RHifNLR KJ5 2 h NLR
SIRS# (n = 76) 122.12+8.33 95.35+11.88 1.92+0.33 7.96+1.81
9k SIRS £ (n = 260) 113.46+7.02 92.48+14.69 1.8520.41 4.75+1.26
XA 8.341 1.75" 1.541 14.47"
P{A 0.000 0.082 0.127 0.000
bl

A SIRS MR . il . JEBAERE Aot AR
Wi, ARJF2hNLR=6.15, FAREE < 133 min, &
BURSEFR DI, G5 RIS A, Lk 6 %)
R0 R s 3673 644, 554, 043, 043
4053, R 19548, XA FUI AR S5 & A= SIRS 1)
WERJ0.88, WL,

2.5 FiMME

K H ROC 140 By |38 51 e EIBE ARG AR 5 % A
SIRS W FIIAE ], 45 ROC HiZE F AL (area under
the curve, AUC) “40.860 (95%CI: 0.809~0.911), #{
JEHE 84.21%, i SIE 83.08%, ELATHL = AT AN
ULE 2,
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Table 2 Univariate Logistic regression analysis of the influencing factors of SIRS in elderly patients with renal calculi

with high CT value of 2.0 ~ 3.0 cm after MPCNL

5 B SE Wald fi Pt ORf e
TR TR

PER 0.625 0.242 6.670 0.010 1.868 1.163 3.002
A 0.598 0.294 4.137 0.042 1.818 1.022 3.236
S 0.512 0.234 4787 0.029 1.669 1.055 2.640
SEA0 EESy 0.603 0.335 3.240 0.072 1.828 0.948 3.524
g 0.794 0.366 4.706 0.030 2212 1.080 4.533
g I 5 0.365 0.204 3.201 0.074 1.441 0.966 2.149
BRI s 1.335 0.412 10.499 0.001 3.800 1.695 8.521

PRI 2 0.575 0.323 3.169 0.075 1.777 0.944 3.347
P PE R DI REAN A 0.497 0.263 3.571 0.059 1.644 0.982 2.752
B REUK S 0.411 0.226 3.307 0.069 1.508 0.969 2.349
AR BREE TR B 1.580 0.496 10.147 0.001 4.855 1.836 12.835
SBOMAIR RGEF A 0.774 0.349 4918 0.027 2.168 1.094 4.298
M PCNL B{ ESWL 0.314 0.226 1.930 0.165 1.369 0.879 2.132
PN E e 0.672 0.319 4.438 0.035 1.958 1.048 3.659
S R 0.663 0.301 4.852 0.028 1.941 1.076 3.501

FARMFA] 0.817 0.274 8.891 0.003 2.264 1.323 3.873

AR LT 0.392 0.245 2.560 0.110 1.480 0.916 2.392
ARHINLR 0.473 0.286 2.735 0.098 1.605 0.916 2811

ARJF 2 h NLR 0.884 0.306 8.346 0.004 2.421 1.329 4.409

#3 %EZELogistic BTN H2.0~3.0cmE CTEBEAZFEEREMPCNLRGE £ SIRSHEIMEZ
Table 3 Multivariate Logistic regression analysis of the influencing factors of SIRS in elderly patients with renal calculi

with high CT value of 2.0 ~ 3.0 cm after MPCNL

K5 B SE Wald i P1Y OR{H e

TR ol
ik 0.644 0.301 4578 0.032 1.904 1.056 3.435
AW =70 % 0.576 0.394 2.137 0.144 1.779 0.822 3.851
XU £ 0.482 0.291 2.744 0.098 1.619 0.915 2.864
REfas A E R R0 0.715 0.324 4.870 0.027 2.044 1.083 3.858
WER I 1.109 0.453 5.993 0.014 3.031 1.247 7.366
ARG TR B 1.494 0.507 8.683 0.003 4.455 1.649 12.034
BRI R G T A L 0.601 0.356 2.850 0.091 1.824 0.908 3.665
SEA R > 1500 mm® 0.593 0.322 3.392 0.066 1.809 0.963 3.401
FARAFE > 133 min 0.787 0.369 4.549 0.033 2.197 1.066 4.528
AJF2h NLR = 6.15 0.854 0.324 6.947 0.008 2.349 1.245 4.433
AR 0.614 0.338 3.300 0.069 1.848 0.953 3.584
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Fig.1 Nomograph model
10 oL, SESIRSIKRA, HEYSER RN MODS, ™
o8] i TR 2,
I
N B 32 2.0~3.0cm® CTH %A EE E%MPCNL
0.6 = o
§ REEESIRSHRRKRES
0.4 fm CTH R ZS AR R, MPCNL W] LLidE i K
02 Dy ROk W CTE I ZS A, Hy/N il EEAE ] L)
00 Y, WD BB B, SRR R O N, S IRYT
“ 00 020406 08 1.0

1=
2 FIZEERTNARE L L SIRS B ROC #h £ E
Fig.2 The ROC curve of nomogram model in predicting
postoperative SIRS

3 i
3.1 BHEAEEEREEARFSIRSHEENE

A SCHR OGS, BEOEREA AR S SIRS 1) & 4%
H9.8% ~38.0%. 41 LA BH — M B R PLRE AL
55, RIEDIRE T RE, HPLRE 122, XFARAm 2 M
22, HZMEAaEim . R . IRESERG AT DIfeA
SRR, RMEAEAR AT T AR, R
J&i KA SIRS 1 RTS8 i o SIRS Sz ph BR G 14 [H 25 A
RGP E R GUERFZR) FEUN—Fh R R AE
N, Y A AR BRI 2 AN PR R, 2%
W FHUARI G0LE R GG B 9AE N, AR S SN A5
SR KA IR SAE P T IR R, 231 A V2
AL, AEHUARIE A SUE 7 e ety 51 &R

2.0~ 3.0 em 45 A1 A RCT- B, (BGS A AER TR 23R
B A TP AN TEZR, X ST 3 ) SN A G b it
B PR AN E MRS, i & ARG SIRS, AHi
Y e #E 336 BIHEA £ 4T MPCNL % 2.0 ~ 3.0 em i CT{E
e a2 R, M HIRR R, RS
R SIRS WA S fE s R 28, I8 3 5] 4k (IR R 42
SRS T o 3 A R R 2 AT, e T4«
PR BRI . M A S R kA A . RETRE
FERHYE . FARBIAIFIAR G 2 h NLR J2 A5 % 4 SIRS Y
MATFER R ZR o oM IRIE S S5 MRk, PRIEES
AL FEGT, A5 A DR R G AU o F0i ) 72
TRE AR R ARG A O N 2, B R F8 3 LR
5 R B 3 ELAT B g A R XU, a2 PR R IR
S R TR REIRA, S T TR, [RIAsv&sai
Wi SCRT LAVE R e ) R A Es R 3, ORI s
X5 B 1 2 S T, RS & A STRS A XU . B
Z 3. LSR5 i3 200 Logistic AT 2B, &
JFWE IRk 23 W1 35 5 25 A TR B RS L IR
SIRS A AR 03X 7R . XHBE PR H 4T MPCNL B,
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B IV B T R S SIRS. 5 B4l S 45 A AR T,
JEfSS OB R Z KA T RE SR, BAMENES AN
HIE HE A Z MR IR, 7E4T MPCNL B, % J5 iR
BRI EE AR, I8 T ARMEE R Ak
PAZEIE, It ASME MG, 51% SIRS™, WEI
GHGE , R A O SE e RE AR A A R AR e IR
IS FER 2, B RE &A% R 31.14% (128/
411). IAh, HRERNE RN A, FARSE G
RN B2 FAMIE, — 7S K TR,
T S M R 5, 20 R A
EM, RATREE S A RS AR O A kAT
WAPR R G o PRI AT ME— BE AR (19 WA IR R AT
A, IR RS R AT AR HEAE
TR ASCERRIE, PRIGFRAE R S A5 A ARG
SERMT ARG A SRR E , KA SIRS Y
SR, RHTIRE DL B i PRAFNGS A i 4 B 5 7 B M
FIW s TR & SIRS AU L o X S EE IR HUR
AHIT PR B R SR 45 R 7T TR JS SIRS #iil . SIRS 1Y
AP E—FP AR RN, PRI TS5 RAE RV Y
FEIE AN, HAS R A0 Y FAE T R A LA
ST HAEIRAS . CAMSEHGE , NLR 287 il 4
FIR BT A5 22 PR e PR R I TR AR o AR e 55
IRFSE 6B, NLR FhE 2 7m SIRS KU T, Hiak ok
NLR FC B WBC FI C S 2 448 bn BA w1
U ABFFT T, ARHET SIRS 44 F19E STRS 20 NLR He
B, 2R EGEIEEX (P<0.05), HERE2
NLR &4 T BAL, X8R : NLR ARG &4
SIRS A —E R M (E . 1Ak, BrE FRRE,
TR A A K 2 & 4 SIRS f g 7 fE B R & . ARk
T RS A K, S REWUAMRREL, AR
TE AW, R ERS Az, WmARE K4
SIRS 14 U
3.3 FZLEHEBE20~3.0cmECTEHSEGEE
BEPHNEA

T LIRS, AR5 5] A G E 1
R, B IR BAT R A i B, KRR A
DR R AS A3 M AN 245 A, VAT 6 5 0 BB R A
ARBFFERAT PN BRI, 2 ROC HhZBE, A
BB A E . ROC AUC 9 0.860 (95%ClI
0.809 ~0.911), MUK 84.21%, ;5 ¥ 83.08%., #

B H AT AN 2.0 ~3.0 em & CT{H 'S 45 A1 2 4F &
MPCNL A J& i) SIRS Byl PR S f it 5 %

ZE PRk, . BEMSS A S RE kYA . b
PRI . ARRTIRIGFEAE . FARBFE A 2 h NLR
J22.0 ~ 3.0 em (55 CTAH B 45 1 &4 i35 MPCNL AR5 &
A SIRS (b S7 fa s R 2R, 2k RIS RY AT LU H TR
Ji KAz SIRS (4 JRURS Tl o AR ASBIF S8 A7 A2 Bt H
FEABIECA BRI RIFR , A5 2 — 204 KA T 2
HFFERALIE

& X X B
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