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Department of Surgery, Nan Hospital

ABSTRACT

Objective: This study aimed to identify risk factors associated with the development of SIRS following
PCNL and to develop a predictive model for early identification of SIRS following PCNL.

Methods: A retrospective analytical study was conducted on 309 patients who underwent PCNL for
renal calculi at Nan Hospital between October 1, 2020, and October 30, 2024. The sample size was
estimated by achieve 80% statistical power and 5% alpha error. Categorical variables were analyzed
using the chi-square test, and continuous variables were compared using Student’s t-test. Variables with
statistically significant differences were included in a multivariable logistic regression model to identify
independent predictors of SIRS. A nomogram was constructed based on the final model to assist in
clinical risk prediction, with efforts to minimize overfitting.

Results: Among the 309 patients, 36.2% developed SIRS postoperatively. Significant predictors of
SIRS included diabetes mellitus (OR 2.36; 95% CI 1.29 - 4.32, p = 0.005), stone size=3 cm (OR 2.58;
95% CI 1.4 - 4.75, p = 0.002), the presence of 210 white blood cells per high-power field in preoperative
urine analysis (OR 2.7, 95 % CI 1 - 4.28, p = 0.044), and positive preoperative urine culture (OR 12.93,
95% CI 6.98 - 23.97, p<0.001)

Conclusions: Diabetes mellitus, large stone size (=3 cm), positive preoperative urine culture, and pyuria
were significantly associated with the development of SIRS after PCNL. These factors can be integrated
into a predictive tool to support early risk assessment and guide perioperative management strategies.

Keywords: Renal calculi, percutaneous nephrolithotomy, postoperative complications, systemic
inflammatory response syndrome, urinary tract infection
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producing bacteria) fnifgdomieditadeiasusiutudiu
:mzmiqﬂﬂégwuaawmﬁuﬂaanzLLazmvamﬁauﬂamw
laif Fedenaliiiulonmanisiinigle’

i staghorn Saduiafisnwldenn lneileniadiazidn
ldldvualumssdafissadafon Woswniuinsiudou
naznszefafueglunane dwvesln vilideddinanlu
NINIAAUIU LLaxmm%ﬁm%ﬁmL?Jml,wauawa;mﬁaﬁﬁmﬁa
ponlavum 3NN15ANYIVOY Rivera Wagany ' 19nsinszi
annogladadnuydiwls (multivariable analysis) Wuin
{7 staghorn feruduiusiunsianmsusndeuainnis
amL%Iawé’ﬂmﬁmaﬂwaﬁﬁaﬁwﬁmmﬂaaﬁ (OR 3.14, p=0.02)
Sewatduayuihnsgtifnishaidendimaridaduieades
fuih staghorn egndlsimuiinmsinwnuinnsmedesnn
Uaanznoun1snisin (pre-operative urine culture) A4
TalunsvuneeInsdnauiiasanendsnsifaLies
Zauaz 50 Wi dedleutunsmz@oandaenslunsiela
wazaniadadinnulunndt uwideufuiiegissening

nsufauayilimsshwnsindetuadn’’

Gutierrez uagany'® AnwEte PCNL 917U 865 518
wunsnzdenndaanznouindaiiduuin ([Julede
desrieldndeia (OR 2.12; p<0.05) WuLAwIiU Uchida
warmnz’ finudn ﬂiaﬂimé’ﬂLaUﬁLﬁmmﬂmiqmﬂg’uwmau
Uaa e (obstructive pyelonephritis) NANTIZED9N
Jaanzlunszimnsdaangnounisidaduuan (positive
pre-operative bladder urine culture) wazinARN AL
Fuiustiuemssniauinganendsnseinga lnens ez
anneeladafinuyiiuls (multivariable analysis) fUqe
496 aufildsunisaanefiiuinarelafeawesiiundes
(ureteroscopic laser lithotripsy)

mﬂsﬁayjamsﬁm:nsTﬂwmhmiﬁﬂmﬁaamé’mﬁums
Anvmaneatutount Favuinanmsnzdeainilaany
feukafiluuan (positive pre-operative urine culture)
fianuduiusesadivedfyvnsadatuanudesioainis
Sniauihsnendinmssidaaateiluladeiinisdendes
MRS (PCNL) anansaldnennsalarmiiuazdesiung
fndels

Liang wazAndy” Anw1goumds (retrospective analy-
sis) Tuithe 287 518 nuUiaudinionu1iann1IngIn
\FOANBUNITNIFA (WBC>1x10'%/L, p=0.027) danudunus
funnziadeszuninaazndsirdalugvasialule uay
Fitnansradaaznululasvludaansdaudsde
urosepsis q&ﬁﬁu 3.697 1 (p=0.010) %ﬂﬂiﬂﬂgmiaﬁdﬂén
adunsanmsiifsihfivasnie FuduluiowuafiGeuay
ulavendudsannsonszduliiAnnsindendnisinge
"Lé]JZO

Wang uagang (2023)” lawauilunane1nsainisiin
AmzdnauThssmendinssnaaneialulaiuRov Tne
Tinmslesgviannesladafinainteyaiie 148 $18 wWud
Paduduaiifiteddsenisiinernssniauiisienie leun
fudiunaniy (BMD)>25 kg/m? UsziRlanuiniaiu anumnu
laings wadia=30 1y, wazamzlavanthsesulunanst
U (moderate hydronephrosis) Tnglunadlsien AUC =0.898
wansdisarnuuiugraslunisnensal waglawmundu
nomogram dwiulivumsedinieysziiunnudesse
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unAalapgeliuseansnm

HANIANYIAINNITIATIEARUUNYFILUSVRINSAN Y
dnudaduides ¢ Ussnsiiduiusiuonnssnauinganie
wdensrdnaarsizluladie3nisdesndesinuioni
(PCNL) urt Tspiuvianu (p=0.005) nsiwizideaindaene
Aeukdaiuuan (positive pre-operative urine culture,
p<0.001) nwuifiadenv1alutlaanznounida (positive
pre-operative urine WBC, p=0.044) waraunfaunnd
3 a3, (p<0.002) wsnlddadefiieadomds Suhuaa
Ju nomogram Taglmzuuunuauidssveudaziade
wagnadauAuuLugIn1ely (internal validation) fg
receiver operating characteristic curve (ROC curve) Wui1
fuitldngm (AUC) ogdl 0.85 Fafiodndiauusugigs
(C-index 0.85, 95% CI 0.845 - 0.85) Jadendeavioanuiail
annsaUszduladausinourihde ilrdielunismununs
Snwrdmsudinengudes daeliinaulannanatinldity
wuginsshwlasadwasluyselemilunsliusnm
VP EHGITARL T

agnslsfinny nsdnwiiliidesifauisUssms eud
umsfinwwuudeunas anadilladuneniu wu ldainame
3 Wu Uoauilu (atelectasis) wion1sdniauudiadug
melusameiivenldldognadaa fdoyaursdiuvianiy
Feonrhlinauisegdlidamunieunnsainnsineney
i uazwsiuuuiaosiasdimuusiugige uidsasiosnis
nageUALLNENRLANIINNSEN B TeN

GRLY

TSR YA TN 3 WURLAS N5
Wonnilaanzrouridaiiduuan (positive pre-operative
urine culture) wagnuiinidenuilutaanyneurdnunnnii
vidowiiu 10 fudlensamendesganssmivuiaidaene
g4 (positive pre-operative urine WBC) Jutldedssedns
Base (independent risk factor) fiduusiunsiinaazly
FuheildunissidnaatedialuladieiSnisdeande ity
Ravils (PCNL) 57181579 nomogram e ianansaldvinne
ANUEBITRINTAADINITE NLAUTI 1IN B RSN 5H 6
aanefialuladeisnisdeandesinuiomisdanansagaslst
WANELAETNNITTNYT LNENITSNBILULLNIZUARRbY
funnfildsunmssnuialadie3sild

SRIGIG]INIE

aiuTeNanaInlanaaslaINuITe wugdiinig
Usziiugtheneunsridaiilulaseisnsdeandesinma
Awifalagld nomogram fand1n winArAuEBINNTY
wiawhiu 0.6 mstimsdanisfisiulusesingn a1nnIs
susmaATeiRnteuuzihnmslvisuugmunans
wnzielullaansdeunsiidaniemnnamnzioluilaay
Wuau emUfuglunguiluugi fe nitrofurantoin ciprofloxacin
%39 3" generation cephalosporins AouNSHIAA lagiden
anszaalafinagnetios 48-72 talus wievdasuuszmudu
JrzIan 7 JUABUNITHIFA ALEN1T08ANISIAABINITONLIEY
hsnamevdsnisenga (SIRS) v sAndelusyuumaiu

222-24

Uaanaz (urosepsis) 98altBdAYNIERR"" wazwuzi
Tsinsieaudyrudnnililugiendainisiidaeeng
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0.8
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AT 2 LanInSILARIUSTUYRlUAaN1SHEINTAIAULEEIIBIN1SIANBIN1TONIEUNITINNTY

naansHdnaaneialulemedsnnsdesndeaniuiinmis

unvIlATYAAINTNINITIING msAUmMEthefiTia
BesgaazAnnsfindemevdenisshin nslisUfihueon
mstndaielitaenaedimsuasaite (sterile urine) foidiutiody
win 9199gUsEgnAlinMImMue I Tugvseliiumenseua
1aAnMULFUTUN TUMNUNT SN IMAIRNAR L WEILTEINSH6R
asvaumstanuiuiyransiifeadeduniaihes Yuaséum
nmsuanressAnelnldinariae

(Msanw1atuilld SIRS criteria) Atotdutladeidfry
Ly ietivanleniansiinnnisunsndouiiyuuss diwa
BRI G A L NI AN VG ol

AnAnssuUsENIA

nszsuvaYaURRl U Inus viyws un e viluma
Lazum. A5 Weves Avuinulumsinuatiull uesndy
uwelilaBmsaunalsmeuaiuiisodelumaiuieys

1.0

0.8

Sensitivity
o
o

i
~

T
P e e
I
1
|
I

T
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|

0.2

AUC 0.851 |-
AUC 0.620
AUC 0.608
AUC 0.621
AUC 0.782

Model
Stone size

Diabetes mellitus
Pre-operative urine WBC
Pre-operative urine culture

0.0

27 3 wanansul Receiver

0.6
1-Specificity

Operating Characteristic (ROC)
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