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Comparison of Treatment Outcomes Between Retrograde Intrarenal Surgery
and Percutaneous Nephrolithotomy for Renal Stones Larger Than 2 cm at

Nakhon Phanom Hospital

Narin Maneerat M.D. (Urologist)
Department of Surgery, Nakhon Phanom Hospital

Abstract

Objectives: This study aimed to compare surgical outcomes between PCNL and RIRS in
patients with renal stones which larger than 2 cm at Nakhon Phanom Hospital.

Methods: This study was retrospective cohort study. 111 patients with renal stones which
larger than 2 cm who underwent surgery between January 2022 and October 2025. Patients
were divided into 2 groups, PCNL group (n = 52) and RIRS group (n = 59). Baseline
characteristics, renal stone characteristics, surgical outcomes, and postoperative complications
were collected from electronic medical records. Statistical analyses, including logistic
regression analysis, were performed to identify factors associated with stone-free status and
complications.

Results: The PCNL group had larger stones than the RIRS group, significantly (3.63 and 2.5
cm, p < 0.001). Although the overall stone-free rate was not significantly different between
the two groups (48.08% vs. 44.07%, p = 0.706), multivariable analysis demonstrated that PCNL
was independently associated with a higher likelihood of achieving stone-free status
compared with RIRS (adjusted OR 3.89, 95% Cl 1.39-10.86, p = 0.009). Larger stone size and
lower pole stones were associated with lower stone-free rates. In addition, the PCNL group
had significantly longer operative time, higcher blood loss, and higher overall complication
rates than the RIRS group (69.23% vs. 13.56%, p < 0.001). PCNL and diabetes mellitus were
the independent predictors of overall complications.

Conclusion: RIRS is safer and less invasive alternative surgery with lower blood loss and
fewer complications than PCNL. But PCNL was associated with a higher likelihood of stone-
free outcomes after adjustment for confounding factors. The operation of choice should be

considered depend on the renal stone characteristics and patient-related factors.

Keywords: renal stone, percutaneous nephrolithotomy (PCNL), retrograde intrarenal surgery

(RIRS) renal stone-free rate, complications after renal stone surgery
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(Sowaz 42.31 Wisuiusovazs 1.69, P < 0.001)
waznunzindelunsruadenannmiaiu
Jaang (Clavien grade IVB) tan1zlungy
PCNL (5awag 7.69, P = 0.045) A13¢kNSNGou
3u g wulddesuazldunndsfuegiad
Toddny warlinunnzausviedensenly

AITUNINTOUNAINITTNBInaR Y
an31971 3 Tnenzldwdangn (Clavien erade
) iunnzunsndeuiinuvesiian waznulu
ngy PCNL 11nn31nas RIRS ag1eltiudfny
(5oway 5577 \fivunduieosas 1186,
P < 0.001) n1sliaen (Clavien grade Il) wulu

1 = @ & 1
ﬂaqlll PCNL Eﬂﬁﬂ’j']ﬂa:ll RIRS E]EJI’]QﬁﬂEJﬁO’]ﬁJQJJ %@ﬁ@ﬂ%i@ﬂ’ﬁ‘tﬁ@LﬂU‘U@Qﬂﬁ’JEJlG]IUVNﬁ@ﬁﬂZjM

A15199 4 Uadendunusnuansin1suasnila (Stone-Free Status)

Fuus Univariable Analysis Multivariable Analysis
OR 95% Cl P-value OR 95% Cl P-value
PCNL (1isuiu RIRS) 1.18 0.56-2.48 0.672 3.89 1.39-10.86 0.009
“UU’W]‘lj’J (s53.) 0.65 0.45-0.92 0.016 0.47 0.29-0.77 0.003
Shfisumisdaan 041 |0.19-0.90 | 0.026 0.35 0.15-0.83 | 0.017
wo4le

nani1siasiendevefiduwusiu
Snsnsvasndananslumsned 4 n1siesnsi
LL‘U‘UWJLL‘UiLﬂEJ"J (univariable analy5|s) WU
guinfinariifaundidiancvele
fiauduiussusnsinislaondiegied
Soddeymeadn Inedhiifaunlngtuilena
Uaanilatiasas (OR 0.65, 95% Cl 0.45-0.92,
p = 0.016) wazfiaftsunyedadsvedle
fenavasniintiesnindunisdu (OR 0.41,
95% (1 0.19-0.90, p = 0.026)

Lﬁ'a%miwﬁuuuwnﬁa w1 3(multivariable
analysis) ¥aeuANTITENIW WUl MTTAW
#1835 PONL fauduiussuleniavasnis
ﬁqmdw RIRS ag9ililudAgyn19ads (adjusted
OR 3.89, 95% Cl 1.39-10.86, p = 0.009)
vauzivunthifintuduiusiulenaUaonin
flanas (adjusted OR 0.47, 95% Cl 0.29-0.77,
p = 0.003) wonani Ifisunmisaanvede
Fuduthiedassiiduiusfudnsnisuaeaiiafi
anasae19iidedfny (adjusted OR 0.35, 95%
C10.15-0.83, p = 0.017)
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VK.

a15197 5 Jadeidunusiunisiianiazunsndaulnesau (Overall Complications)

fauds Univariable Analysis Multivariable Analysis
OR 95% ClI P-value OR 95% ClI P-value

PCNL ({isufiu RIRS) 14.34 | 5.55-37.08 <0.001 30.46 | 6.50-142.65 <0.001
sum@ﬁ"s (23.) 2.04 | 1.37-3.02 <0.001 1.14 0.69-1.90 0.605
m’;zlmm:u‘fﬂ 1.41 0.55-3.65 0.477 0.27 0.06-1.22 0.090
ihildumisthaeds | 1.07 | 049234 | 0.861 032 | 0.10-1.04 | 0.057
21¢ @) 1.02 | 0.97-1.06 0.437 0.99 0.94-1.06 0.838
futiananiy (BMI, kg/m2) | 0.98 | 0.88-1.08 0.634 0.94 0.81-1.09 0.403
15971

Liflsas 1.00 - [Reference] | 1.00 - [Reference]

ﬂjmﬁﬂaﬁmﬁq 1.45 | 0.56-3.76 0.442 2.75 0.75-10.18 0.129

LU 3.09 1.12-8.48 0.029 6.25 1.50-26.06 0.012

5” i 9.50 | 0.98-91.75 0.052 3.10 0.28-34.89 0.360

nan15AlAs1zRdadenduiusiunisiie
anMzuningdeulagsinuanslunisnei 5

a 6 % a . .
AN5IATITRRUUAILUSEAY I (univariable

. ! ) Y  aa a

analysis) WU N155N¥1R3835 PCNL 2U10U7
Alngdu waglsauaninu danuduiusiu
nsnnzunIngoulassiueg19ilud1Agy
n19aia ngnay PCNL fnduidesdanisiin
A1IgUNINYougIniIngy RIRS eg19daiau
(OR 14.34, 95% Cl 5.55-37.08, p < 0.001)

WadlAsIEvkuunysawls (multivariable
analysis) naenruANtadeniy nudn A155nw
A1835 PCNL Fenalutladedasenduiusiv
n15iinn1IEUNIngoulag TN U1l
Hod1Agyvn19adf (adjusted OR 30.46, 95%
Cl 6.50-142.65, p < 0.001) wananil yUae
A a a = 1 a
nilsAluInuiial1uLldganonisiin
AzunIngeugauegeilieddny (adjusted
OR 6.25, 95% Cl 1.50-26.06, p = 0.012)

Tuvazflawnia azlavauida g9
fundstadsesla oy fvflunanie uag
Aanuauladngs ldnuanuduiusiunisiia
AMzENINgoust NITYEIAYNaINITIATIZY
wUuNEaRUs wihifisurdsthasvesinee
fuunltuduiusiunnizunsndoufianasfiny
(p = 0.057)

anusena (Discussion)
nsfnuiifguszasdifioTouifio
nan1s§nwidalulafidourauinnia 2
WURALIAT T¥NINNTHRINABIHIUIIERINT
(Percutaneous nephrolithotomy; PCNL) way
nsdesnaesniurielasiinlassesiudunisly
aLYos (Retrograde intrarenal surgery; RIRS)
Tulsane1UIaUATIH UL NANITANYINUIN
wisms1n1sUannila (stone-free rate; SFR)
agldunndeiuegadidud Ay seninsaeangy
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widiAruua N9 geTaLauludIuAlu
UaoniBlasNadnsseninen1sine
Tuduyszandnauesn1ssny WuIens,
msUasaiivedngy PCNL wag RIRS laiumnsing
fuetefifoddy FiaenadosfunisAne
TuunsusunmepdinistsaunadnslndiAes
Aluftrethvuelng® uiinisfnwinuy
systematic review Wagmeta-analysis $1891U
31 PCNL fwunlifulinsinisuasaiiagania
RIRS Tugtnedhvunmunnnii 2 wudiuss ©09
AULANAINAINAII81985 U8R INAN S
nsdmdendvae iesanlunisfnuni
ngu PONL Slvuindialugindt saudsiinnagle
vantuazdafiduniadidsvedauinnda
ogaiitfuddny Taavviouinnnusuusedlsa
ﬁgﬂﬂdﬂ (selection bias)
dlefiansauuinisnyyjoiaina
Furopean Association of Urology (EAU) §4A4
wuzd i PONL Wunissnwiunnsgiudmsu
luladfawinuinndt 2 wufiwnes Wosin

17 aenelsAniu

fuszansnmgslumsindniy
WUININA1IEI5EYIN RIRS @1315ARINTANN
HlludUaefildsunsdndensgramnzay
Tnslanizlunsdidosnisananugniuves
NANNT

Tugunadndsewinemsinw nsAnwil
WU PCNL Hszezianluniseidnuiunin
N5 @8LAANINNTY WAsHT2eyIaTUuDY
lsangrvtauIunItog sl deaAgy
Fadenndostudnunrvesinanisiidedinig
WgH R Imdazveen1agle danalid
anuidssensdeidenuaznisuindureaile
launndn vauedt RRS Wuinanisiifiaany
NI utdesnii FeldelaUSounny

perioperative outcomes B&19UALIY

Tuguanulaonfenuinnneunsngou
lngsanlungu PCNL g9nd1ngu RIRS oe14d]
Heday lnsanizldnawifauaznisiiidon
Faaenndeiussaruneuntiifissyin PCNL
&l morbidity geni1 RIRS @7 uenanil dawy
A1 urosepsis Fadunnizunsndousuuse
amglungy PCNL Ssaonndasfunisdnui
eUANLEsweINTARTends PCNL12

Nan sAnuILiTed dyniadin
Tnouanaliiiudn RIRS @arusaliuaans
sumsidatialndidssiu PONL uiflugitaeii
gualng luvaziidanuvasadouinnin
adnaiiTedday fofu RIRS Feenadumaden
‘1‘7immzaﬂu;ﬁﬂwﬁﬁmwL?iawia
AzunIndeugs niolunsddesnisan
syegatueulssweIuia ag1lsiniy PCNL
s‘]’qmﬁwmmﬁwﬁﬁyjiuﬁﬂwﬁﬁﬁwu’mlmij%
frnududougs

odelsfimu nMsAnwilidediianans
Uszn1s 1ud nmsdunisfnvuuudeunds &
813LAin selection bias 31nn13AALEENE U
wazilunisfnwinuugudife (single-center
study) M lATIUIUAIDE19TTR TN ALALB]
dawadenuainisalunisiinanisanely
Uszgndldluuiundu uenand fuaelungs
PCNL f&nwuzvedlsafidudounii wu auin
fluainin nmzlavau wasiafisumietn
draveslauinndt uddrnisdnuiilaziinng
AATIZALUY multivariable logistic regression
iienuautadoniuudafnim egrslsfnm
o1afiflafemuuisUszmsitllanansomunuls
v iedtAsigiuuy multivariable logistic
regression Wu31 PCNL dimnudusiusiulenia
Uaonilafigendn RIRS eegsiltoddny nds
AruAaudadeniu (adjusted OR 3.89,
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p = 0.009) azviouliiiuitudngy PCNL agdl
ANTULDUVDILIANINNTT LARRANITAINAT?
HansdiuszAnsnngslunisiidnia venaind
mumﬁaﬁlmy}ﬁuLLasﬁ’;ﬁﬁi’ﬁLmﬂﬂ%mN%ﬂm
Fuusiusnsnisuaeniiafianas Fsaenndes
fudodrtamamadelunisidaislumums
AINETD FIUNITIATIZNAIZUNTALOUNUI
PONL wazlsaunvuduiladedaseiduiug
fumaidannsunsndoulnesuiigdu fay
ArsiinisAnwiuulud1eanin (prospective
studly) L.Lavﬂfliﬁﬂwmuumawﬁu&?
(multicenter study) iy iiefudunadns
uaz qummmLﬁuaaamaqmauaiuauﬂﬂm

a3Unan1sAne (Conclusion)
nsAnwrinandiifiuii nsdesndsaniu
nolaviinlassasiuiunisiyiatees (RIRS)
Tinadnsaudnsinisvasadalndidssiu
n1sdeNaesIuTIteRImte (PCNL) Tuguae
dalulavuinauinnit 2 wudues wiings
PCNL azildnwausdafidudouninni agaals
Anuiledinsigsiuuy multivariable logistic
regression Wu31 PCNL fianuduiusiulonia
ﬂaamﬁaﬁqqmw Yzl RIRS fideliuTeusu

AnRNIsUUsZNA

Aanulaonde lnelinsdeidon nzLnIndou
wazszezIatuaulsaneIuIaiosninegig
fiodd wenand PCNLuazlsaumnudiu
Yadudaseiduiusiunisiinnneunsndou
I@&szﬁqﬁu Tudendiin wanisdnunil
atfuayudn RIRS Wumadeniivasnfonasdl
Uszansan laglanizluguaeildfunis
Aaidenagravunzan niefainudesio
AMEUNTNFBUINTRONITUUUINTIU VU
PCNL Sapsslunumandnyluguaeifiiavun
Ingnisiinududouas Fadu n1sidenis
$nwiasinnsanandnuaizin dadevesiiie
wazAUNSoNTaMINENT LielAnKadnsT
mzauiigadnsuguisusazse agelsa
A MsAneEsidesinannsdunisane
wuufeundanaznisdnuilugudifed Fao1q
\An selection bias 1¢ ey lusuranaasd
n1s@nwnuulut19utn (prospective study)
wagnIsAnwILuuvateAud (multicenter
study) Wi L LRy WeBudunadns sruda
N1SANYIATUAUAINTINLAZAINUANAINIS
iAswgenansaunm Weatiuayunisindula
WeuleuewazmiguadUlelussezeisely

AL VBVBUNTEAMRBIUITNTLTINYTUIAUATNUL ANENTTUNITIILLINGIVIAUATANUY ARDAIY
UARININIINITH AN uaziIminNNneIdeamnviiuy Alin1saduayusare ulIgnIuasaIn

Tunrsaiiunisenyasall

VYBVBUAN UNANEATIING DUNIMO NAIUIFRLAIENT AMEUNNEAENT U Inedesdedln
dmfuanutigimislunisiasgideyanisaia Falldiudfydeanuanysaluazanuiiieie

Y8IN15ANYIU
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