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A =E-E &N
BA
BT RIDFBBRIEN

Z{IH 12019 11 A22H ZIEH 120206 A3 H

B BREAREFEGRREMN (URSL) BOREMEREBRIEAE (fUT) ORERTFEMBHRIIN
feRBEOEREZRFT 5,

TR EFE D 2016~2017 FEICHEFRFRARERE CIThbNiz URSL 24llc, i 1 BEICREBERER
T2z 303 flERRE Lz, MEBRESIEMBHICKELT—TI/IVHSHFRL, BEH 1X10° CFU/mL
UEDEDEBEE Lz, BEESR, BARA, AMET—42, REEIHERE, ERNEAXLE UTI &
DEEEEEARAICEE LT,

FER 1303 R, fiek fUTIIE 3361 (10.9%) (CREL, fiTa]fuTl, BfEa, KELG/ETAX, K
REHMANNE UTIREY XV Thote, MBRBERMEAICEVWCEHEEREZE T 2EEHTIE
Mg fUTID U R HBERICED o Te. MEREEIZ 1746 (5.6%) ICBWTHET, MeiIREELE
HTHoeDIF 6 fl, MEiREEREMEE 11 6T, WaR CR—EB IRETNDIESFAITH o,
M RISERBIERID S Bk fUTI ZFRAE LIz DI 5 6 (29.4%) T, MigRIBEREMICH T B fUTI
FER (9.8%) ITHBLTEEICED, oz, fUTI &R LTS5 FIF 4 flikfirgicikanid Y, Zandk-
fe 7609, fUTIREEZ 4 BITH T

#5358 - URSL i FRIZEIL 5.6% DEFICHWTRRIET, MIERREEBMEG TOME fUTI 1 29.4% (T
FAELRRMAICLL L TERICEETH o e, MBRIBEEIMRIV—FUBREL LTITOHERITE R
WEEZBD, itk fUTI U R VER (BiEG, Miigio fuTl, XEGEREYT X, AeELfh, HER
BEETHEE) ICBVTITO>MEEH S EBbNs,

Key words: urine culture, urolithiasis, ureterorenoscopic lithotripsy, postoperative infection,

antimicrobial agent
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HARIZB U 2 EEBIRERKE A O EJER SR ITH T
13 151%, METIE68% & &, AEHFNORCK
bRt om b, Simitz &1 X ) JRERFE A
BFITRAERIML TwaY, WHER TR 2 E O
AN X0 RS AR5 A AVEHITGER & L CGRIRE
RYPR A A B 2eAlt (ureterorenoscopic  lithotripsy,
URSL) (3 H#EIMEMIC B 5o URSL flf 4 12 B IfLE %2
PIEYE > a2 v 712k 3 2 0 % B3 5 BES 70 e

FEIX 2.39% 12385E L CB DY, URSL % jitifT 3 % I&
IR G TR 2 T 5 Z EAHERE S D,
L2 L7228 B AR R EGZERE RAZFE D W 7o B 38 % f
LT b5 B IREEEGE (febrile  urinary
tract infection, fUTD) EFFiTE R\, faliRE:
HEMPEAREE, HAREL TR M0
ENDZENMESNTEYY, b B R B 28
RAEARE R IM R UTIEHRICER L S b, K
FiAlzxf LCURSL 2179 b 2l w63
PREGAZHEAR v SHRAE T 256 TIE, i T 0 RKE

CTEREARFHEATF 18511
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DV % B RRIEAE 2 5D, & 2 5% URSL
MEOIREEFRZBA L {UTLICB S 2 SCHkIZ A~ 72 8]
NALNLDo7-2 Eh 5, URSL ZICERILS L7z
PREEFE O pEER, SERYURESE, T — 5, BRR
TR & AT g & OB A RS L 72

L NREFE

1. W

2016 4F- 10 H ~2017 4% 8 H D 2 Ffr A FR I BE
(LT, HBE) I8V T EHRE&E OIS LiThh
72 URSL &#012, #if 1 H HIZIREE =M A % fi 17
L7z (303 %),

2. A&

MR IREE R I BN IRE S 7 — T Vp HEREL,
W72 1x10° CFU/mL P oW % R L7
ke HE Lz, BEER, EmHT—5, BK
fE, PREGFETEER, MHPIRE, UTIZEDOA
2 B BICHGES L 7o £ 16 mm DL oA
ARE M EEFR L 7. BT 38 UL L%
BhHY, MERLEHER, BRI, v AV ARGE,
FHMREEIZE D FEB R EIREF DA O JE R 23T 5 19 T,
JBEH R o MRS R, b B AR A RN TR, CT I
BT % B PN AR B K EE, BIRICE
JHIEE - MER e EoVWEhrr BT 556 %
fUTI LoEF8 L 7zo MaHFRIMET X7 4 Z3etE b
L <& Student's t BE%E HVTIT\vy, p<005 = A
BEbHHE LT
3. URSL

URSL SEFNIMRTI IREE B A 217> TH Y, iy
FPREEZER B2 38\ T HT H 720 & FUHR 5 O fE
RS- 21TV, RIS 2T UM EH £ T&F3
HE#G L7zo MEREERE DS BEOR S, T
WL LTt 745724 (CTM) %4 H &%
Ho 2 Hi#5- L7z URSL I33F#H D9 H 2 ALk
EME B L OBTF L L ChEAT L7z REHRIRAE S X
6/75 Fr dual-channel semirigid ureteroscope
(Richard Wolf, IL, USA), #M:R%E$iix URF-P5
b L <13 URF-V (OLYMPUS, Tokyo, Japan) % f#
ML, "AVvIva¥ 7L —H— (VersaPulse® 100,
H 7K Lumenis, Tokyo, Japan) |2 & 0 #A L 720
URSL I2B1F AW REMIE 90 5 AN & L, B &N
JEZ B 7w &9 B OB IZIR/NRIC & &6 72>,
WRREAT ¥ b, REDT—T Ve 2fIRHE L
720 URSL # THE, #f - B OFRAED 20 v &)

W L 72858 % [ 5243 f (complete extraction, CE) J,
AMANAT y b THiETE 2 2 mm BT o8
Wh ORDPERAET 26 % [WIRFEA (sand) ],
HRBEA N EE 2 A ZOADEF L T2 6%
[7% 47 (remain) | & 7€ % L, sand & remain il %
EbET [AEEMA (incomplete stone extrac-
tion) | &EF L 7zo itk 27 BIRERTHEAT L 72
#CT THRAM R \VER % stone free & EF L 720
4. fmEBENECRE

RABRITLBEME R RS L )R - KRS
(K5 201601) o
([ =7

URSL 12 & 2 # Ois &I LT, CE
& sand 13l CT T stone free & %2 5722 &8
MR S 720 303 Bl &l fUTI DA METHHIL 72
(Table 1), fUTT (& 33 %) (109%) (254 L, fiif4
fUTT 384 A7 & LC, Al fUTL B#Ea, 1
ADORE KA, NEEMANZET SNz, 303 4]
Hi, ATRIRES DS E T - 72013 17 B (56%) T
Holze ZO 1T BIOMHTT R B THREH A
7 L, MitRIREE R 286 Bl b, BRTE S A1 1% 10 Bl
Tdh o7z, Table 2 IZMRIREEZERE - BB THH
LIRE 217> 720 BB RMET L L TBMI I3tk
JREFERGERECHRICE < (p=0.033), B ESI=
LR CEWEL D - 72 (p=0084), F 7z, ffF
HIUTI S E IR CH B IS E 2 o 72 (p=
0.0028) o MrFAIREEFZEIEREIC B\ THlT#% fUTT 38
DA METHHE L Table 3 12K L7z MrfIREE2E M
FEICBWTHF R fUTI 2 58E L 2B I B W Tid, &
HF 5t & LT American Society of Anesthesiology
(ASA) score DVH E 12w < (p=0.002), i fUTI
OFEESHEICE» -7z (p=0009), 72, ZOHF
BV TREHAOEEPAEIIEC (p=0.005),
WAt A4 XA KE9»o7 (p=0.028),

bmlhede 17 Bl S5 E &, BT —%, AR
W, WA MR OFEM % Table 4 127R§ URSL
MR IREE IR T 17 IEBI 2> 5 19 WARAY T HE S L7z,
FEG] 1~6 12 B\ TUIATRT O JREF R LT H - 72
FEG] 7T~12 TR PREG F277 BERT & il i PRES 2200 Bt
WA o Tz, MiAiiR TR CRAED 7 HE S 7z
b DOAER] 13~17 Td %o MHEUTIA AL L7
DITIEB 4~8 O 5 FIT, MM 221% 5 FH 3 6 GiE
B4, FEF6, HEBIT) IZHET L 72AN b Bk
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Table 1. Patient characteristics and operative results in patients with/without
febrile urinary tract infection
postoperative fUTI
category . L
negative positive p-value
n 270 33
Background
age (yr.) 58.9 £14.2 60.6 = 14.7 0.53
gender (male/female) 174/96 22/11 0.80
BMI 244+44 25.1*4.6 0.41
rate of obesity 37.8% 39.4% 0.86
ASA score 1.42%0.56 1.70%+0.53 0.063
comorbidity
diabetes mellitus 18.5% 27.4% 0.31
hypertension 30.7% 42.4% 0.23
hyperlipidemia 12.2% 21.2% 0.25
high serum uric acid 4.8% 9.1% 0.43
preURSL fUTI 16.3% 39.4% 0.014
positive preURSL urine culture 52.6% 57.6% 0.59
Stone factor
location (renal/ureteral) 119/151 25/8 0.00035
stone diameter (mm) 12.3£7.7 16.2+9.9 0.036
stone width (mm) 7.7*3.8 11.1+9.2 0.049
stone density (HU) 975+ 351 1,075 +415 0.2
Perioperative results
prestenting 39.3% 57.6% 0.054
ope time (min) 59.9£31.5 70.6 £33.5 0.091
incomplete stone extraction 20.0% 42.4% 0.018
used energy (kj) 4.39*7.64 6.24*10.7 0.36
stone-free rate 83.3% 66.7% 0.061
positive postURSL urine culture 4.4% 15.2% 0.11

fUTIL, febrile urinary tract infection; BMI, body mass index; URSL, ureteroreno-

scopic lithotripsy; ASA, American Society of Anesthesiology; HU, Hounsfield unit

THo7zo il DWRMR EMRIERIERTH L&,
Mtk fUTT 23k L 725 Bl 4 BliE A adia T 0,

REEMA 7TH O 6 fUTI Z3E L 72D 1L 4 1T
Ho72
n.  E==

WA, BRIRERER O & stone free BOFE E 005
JRE 8612 & 5 URSL O R EL s B IME 1A 12 & B o
URSL i £ (W R B METE > = 7 12333 4 ih
B BT LEERBPIEIL239% IZBETAH I &
A5V, URSL M OB P I EZEL2HETH
%o MBET b AFE 300 AR LL Lo URSL % 17\, &
FFHREFELTCLL00, ZNTHH10% 12
i fUTI 278D T2 %, M2 5 5E L {UTI
EEWT BHEDL VDS, BHRICEET L — A
bdH Do

CHETHE SN/ URSL & (UTI DY 27 HF
ELT, ik, ERE T, AT B R REEE G,
BYA, BRO, REGEATA X, MERE A
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7 bR,

HMIWRET 72 A — R, HERTICE
HEENELAZEPHRE SN TV LYY, RigeS

IZBWTIE Table 1 IR L7z & 912, &M, 4lTRTA
7 v NEEE, TETERRES R, PR RN (UTI
DY) A7 TERh o705 Mimio {UTI, B#a, K
ELRAEATA XD A7 NTFTHY, @BEOHEL
A CTh o7z S HICRMFE T, FHRHETROR
s, vabbBAREAEEER Y A XoH O
BRSO, WAHANZ Ty P THIETE RV 2 mm
LT OB IR OB 255 A7 L7236 b, itk fUTI
DY ALY &l D 2 ENTRENTZ, MIRIREEEER IS
DWTIE, WEIUTIOY A7 L3 b %072 (p
=011)o MEREEBEMETH > T 10% (24 ik
fUTIASEAELTEYN, VAT OV WEFIZE W
TOFM 2T RIICE D LTS, FaTHEICE &
NEZ FIFT E i L, TR 35k L 2T
WIFZEE bbb,
MHEREEERCHH LRI 2 To2L 25
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Table 2. Patient characteristics and operative results in patients with positive/neg-

ative postoperative urine culture

postoperative urine culture

category negative positive p-value
n 286 17
Background
age (yr.) 58.8 +13.7 559*17.6 0.41
gender (male/female) 187/99 9/8 0.22
BMI 242*45 26.6 £5.3 0.033
rate of obesity 37.8% 58.8% 0.084
ASA score 1.44%0.56 1.56 £ 0.62 0.42
comorbidity
diabetes mellitus 19.6% 17.6% 0.83
hypertension 32.9% 17.6% 0.14
hyperlipidemia 13.3% 11.7% 0.92
high serum uric acid 5.6% 0.0% 0.31
preURSL fUTI 18.2% 29.4% 0.35
positive preURSL urine culture 52.4% 64.7% 0.33
Stone factor
location (renal/ureteral) 131/155 9/8 0.58
stone diameter (mm) 12.3+8.0 10.6 4.6 0.44
stone width (mm) 8.2+49 6.8+2.7 0.069
stone density (HU) 967 £ 358 952 £ 328 0.87
Perioperative results
prestenting 38.8% 58.8% 0.11
ope time (min) 58.7£29.7 58.9*31.9 0.92
incomplete stone extraction 21.7% 41.2% 0.13
used energy (kj) 4.67 =861 6.97 £12.1 0.29
stone-free rate 79.7% 76.4% 0.59
postURSL fUTI 9.8% 29.4% 0.0028

BMI, body mass index; ASA, American Society of Anesthesiology; HU, Hounsfield unit;

fUTIL, febrile urinary tract infection; URSL, ureterorenoscopic lithotripsy

(Table 2), BHETRET & LT BMI i 2R 2
PR CAERICE C (p=0033), MEMAEFE D ik
HTEWEND? S > 72 (p=0.084) . Ko 7z AR HEi
FIZBW I RIERERTE £ R T 52 2 &
PHIEN TS, WRREEER RO BMI X, &
TR LD A EICHEC (p=0033), 17 f #1041
(58.8%) %% BMI>25 O fiE ] Tdh o 720 /N T
LR TIZUTI O A7 HEn 2 L idE s
TEY, RERN - B2 UTISREICHEES 35 &
EN B, Semins 5 (&K E A 95598 B D 7 — ¥
N— 27545 L BMI OBNAY UTI R B EE LD
FERE) A 7 R EIEDOMHB A S Nz L L Tw
%"?o URSL TIE—EDEIEG THREGDHEZ 5 2
EDS, JEMEREF TIHRIT R T & 5IZHEICL T
FM b RE L BEbNb,

Table 3127”7 & B Y RREEBEMEGIZ BT
fUTI RIEDOFHETHFH LIRFT 34 &, Tablel &
FRRICAT AT fUTT, BRA, K& a4 X%

BIUTIDY A2 ThHolzo S 512, UTT I AEH
TITAHEIZ ASA  score DSE Do 720 HEIRIE, =il
FE, IREREIEZR SOMFRESH RO AR R
Wb OOERIN fUTT FERERE T WIEIIZH D,
PAFREE AT HER S f{UTI DN A ) A 7 JER &
L CFM a7 LEP D S,
INFTOHMEIZB VT, itk (UTI FE4F K
T U O B RS, AR of Ak
ST B, RIS AT 7 W RE B C Al B LA
I L AL BB AT D W E, TRTRES2E LAl
HE BRE AR TR R L2 BE S B LHEE S
n, AN LB R E 217 ) LEREEE 2w
EER Do WMHBLIREE, MAKEORMIERIEIL

N2 103~192%, 152~29% FE"Y L S5 25,

AMEE O URSL A % 1 H B o JREF 2 Tl By 1 =
56% Efro Tz F72, BEOIRMPMIEHTH
DA% LR ECLHIZENS Z &
5, V—F Uit LT RIREE 21T ) LI

BAEFREFRMEE Vol 68 No. 5

579



580

([R5 - BRIR) RRPREMIPRESIEAREMRRIEE

Table 3. Comparison of the characteristics of patients with negative postop-
erative urine culture with/without febrile urinary tract infection
negative postoperative urine culture
category (n=286)
fuTI(—) fUTI(+) p-value
n 258 28
Background
age (yr.) 58.9+14.0 62.6+13.9 0.18
gender (male/female) 170/88 17/11 0.60
BMI 242*43 26.3*4.8 0.28
ASA score 1.41 £0.56 1.75%0.52 0.002
Comorbidity
diabetes mellitus 18.6% 28.6% 0.29
hypertension 31.0% 50.0% 0.08
hyperlipidemia 12.4% 21.4% 0.29
high serum uric acid 5.0% 10.7% 0.37
preURSL fUTI 15.5% 42.9% 0.009
positive preURSL urine culture 51.9% 60.7% 0.38
Stone factor
location (renal/ureteral) 112/146 20/8 0.005
stone diameter (mm) 123£7.8 17.1+£10.4 0.028
stone width (mm) 7.7+3.8 11.8+9.7 0.041
stone density (HU) 979 + 354 1,077 =415 0.25
Perioperative results
prestenting 38.0% 57.1% 0.066
ope time (min) 60.2+31.4 70.8 £35.7 0.14
incomplete stone extraction 20.2% 35.7% 0.11
used energy (kj) 4.23*6.86 5.62%104 0.51
stone-free rate 83.3% 67.9% 0.59

BMI, body mass index; ASA, American Society of Anesthesiology; HU, Houn-
sfield unit; fUTI, febrile urinary tract infection; URSL, ureterorenoscopic litho-

tripsy

B GWHDEEZ R BN, 7272, itk (UTI 34
RIIMBIRERGERETHBEICE P 222 L0 b,
T RO EZATD R o 1285 T i%
fUTI DB &h S 531213, RN 2 MiiEixdH 5
ERDbNS,

Table 4 1IZ/RL72EB Y, MERREEREBNICS
VORI IRRG 38 & HBs 2 &, A HT IR EE 2R 1A

35.3%, F o7z Bre B HEHAVIHEES 72 D7 35.3%,

[ CHAED D HE S N7 DA 294% & rh iz, &
T TIZOIHIREEFE, W B LR, RakhE
DFERDFE D 2 EMESNTB Y, MrHiRE:
BOMREDP ML UTL 2 FHid 5 2 L DSHEETH
5 EERL TV D,

Struvite #& A X Hi 2 fUTI OV A 7 & ST W
%7 MRIREEE IS TREA DT 21TV 2 72 11 6
W, struvite #E AL 2o 7o HTRTELAE CT OFE4

CTEIZ L W AEA T DORTT O FHDTTHET H 5 7%,

struvite #H A T K THMHUTIITRZ A2 & %
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H#TR&ETHAH I,

MR 3> T URSL I (2l i bR EF 28 TR &
MR UIERD 2% DU 3E &2 455 S TSREBI A D 5
DT TE o FEBI 11 1ZATHTREE#E Tl Entero-
coccus faecalis 7% 1x10° CFU/mL, Streptococcus
agalactiae 78 1 x10° CFU/mL, Klebsiella pneumo-
niae 75 1x10" CFU/mL 738 2 Tz, BHEORW
DOHES NG A BT 2 HEERIRICHE T 5 7 A
RIA L Ennd), 77 ABEERTH ) HEd®
#% b %\ K. pneumoniae (2 &Z D &H %5 CTM %
FAR L 720 4E B 13 13487 §i A & Enterococcus fae-
cium 235 ENTEBITH % 25, E. faecium 2k
LAMBIEIESI /A7) v envav s
DRERENTW2Z L, AP TEHRETTHA X
b4dmmKENEL, BEAEEZERIRESZ LT
Mtz (UTI SAD ) 27 KT TE& 52 &, EH1
FMEVETEHELALIN L WD D 5 7T L BER
WL =7y MITRETHLIENLHRL, E
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faecium \ZIEZED %\ CTM & L 720 KBS,
FAid 135 THRT L, MERUTI AL 2o
7o FEB) 14 WEAMATICHE A1 & 5 PHZEME fUTI % R
LEECTREAT Y M L/2ERI T, empiric
therapy & L CCTM # i\ 27 ~ M EZER
ZFRE L 720 ZOBICHRIESNZIREEETE.  fae-
calis, Morganella morganii 7378t S LT W27,
AT v NMERERIZ CTM 2 fiH LRSS BIf72 5 7:
TERRBBHICB W T 2HE L QEFEREEZD
N7-Z L7556 URSL S CTM % L#li % fUTI
bEAELENo7. LELAEDYS, CO2WEE D
BTy yv—CRAN= ) ¥ AT
HofzZl b, PUHIEBIEMH OB S ITHE
HEEER Do

ARARFENZ B Tl 2 JR B %2 2> 5 Pseudomonas
aeruginosa 7% 3 ¥R HE S L7z, Kim & (3407 Al R 57
FEBE ko B PR B A 12 URSL & 17\, 4341
(141%) \ZfUTIA %4 L, 5 b1 BHIZB VTP
aeruginosa WERE THoz L HE L TWwWaY, K
WEHZ B W TR IRE ) 5 P. aeruginosa 7355 Bk
SN 3BNL, TN BMEIRE R IZEETH - 72
C &S HEENIAMTH B DERE WV, MR {UTI A
i o 72 E, THITREPEN T ettt %
L, #ERpriEmd (s L OIR) PR
DEEDEF T NE L b,

ARHWFZE D limitation D —2 & L TREEAE ORI
RIS, BRI L 2 M8 OF 2 5T L 5o
R ENBTONL, BRREICBWT 70— 4
A MY =R v HBIRP AT TR E
YHWAZ LT, 77 AR /TEER O EY R
MR B OFH AT RE T d %o URSL i 4 O IR
ZBWTEHREARL E2 b 2 & TIUTI D%E
FHR PR LT O A E 2 H B AT RE & Eb i,
URSL O ERICHEH L 2 2T REMSE 2 51 b,

RIENZ &), URSL fli i bR 55 22 48 2 & fili 2
fUTI R IR 2R 1 2 P4 2 C L IdHEETH
HITENLD TR ENTZe Lzt T, ThET
To CEBITIIHR, 3% bBINHIREEERE R
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Purpose

The purpose of this study was to identify the risk factors for febrile urinary tract infection (fUTI) after
ureterorenoscopic lithotripsy (URSL) and to clarify the significance of obtaining a postoperative urine cul-
ture.

Objectives and Methods

The subjects were 303 patients who underwent URSL and a postoperative urine culture after the URSL
between 2016 and 2017 at Abiko Toho Hospital. The specimen for the postoperative urine culture was ob-
tained via the urethral catheter on the morning after the URSL and was considered as positive when the
bacterial count in the urine sample was determined to be more than 10' CFU/mL. The patient data, in-
cluding the isolated bacteria, antimicrobial agents used, background characteristics of the patients, postop-
erative course, and postoperative development of fUTI were retrospectively investigated.

Results

Among the 303 cases examined, fUTI occurred in 33 patients (10.9%). The identified risk factors for
fUTI were preoperative fUTI, renal rather than ureteral stone, large size of the calculi, and residual stone
fragments after URSL. Among patients with a negative postoperative urine culture, the risk of postopera-
tive fUTI was significantly higher in the cohort with comorbidities. The postoperative urine culture was
positive in 17 patients (5.6%). Among the 17 patients, the preoperative urine culture was negative in 6 pa-
tients and positive in 11 patients; the same bacteria were isolated in 5 patients before and after the URSL.
Postoperative fUTI occurred in 5 patients with a positive postoperative urine culture, an incidence rate
(294%) that was significantly higher than that in patients with a negative postoperative urine culture
(9.8%, p=0.0028). Out of the 5 patients with postoperative fUTI, 4 patients had residual stone fragments af-
ter the URSL. Furthermore, out of the 7 patients with residual stone fragments after URSL, 4 developed
fUTL

Discussion

The incidence of fUTI was significantly higher (29.4%) in the patients with a positive postoperative
urine culture than in those with a negative postoperative urine culture (9.8%). Postoperative urine culture
is not necessary after every URSL, however, it might be worthwhile obtaining samples for urine culture
in patients with a high risk of fUTI, such as those with preoperative fUTI, renal rather than ureteral
stone, large size of the calculi, residual stone fragments after URSL, and/or comorbidities.
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