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RISK FACTORS FOR FEBRILE URINARY TRACT INFECTION AFTER
TRANSURETHRAL URETEROLITHOTRIPSY : ANALYSIS OF
TREATMENT OUTCOMES OF 1,235 PATIENTS AT A SINGLE CENTER
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Yoshihito HicasHi, Hitoshi YAMADA and Toru KanNO

The Department of Urology, Ijinkai Takeda General Hospital

Recently, ureteroscopic lithotripsy remains the standard treatment for urolithiasis, with postoperative
febrile upper urinary tract infection (fUTI) being one of its most significant complications. The current
study sought to investigate the treatment outcomes of ureterorenoscopy (URS), morbidity and risk factors of
postoperative fUTT at our hospital. A total of 1,235 patients who underwent URS (including those who
underwent only semi-rigid URS) for upper urinary tract stones at our hospital between October 2011 and
December 2019 were retrospectively analyzed.  Patients had a median age of 63 years and a median stone
length of 11.4 mm. F-URS was performed in 1,188 cases (96.2%) among whom 92.1% were stone-free or
had stones that fractured into dust. Postoperative fUTT and sepsis occurred in 127 (10.3%) and 18 (1.5%)
patients, respectively. Multivariate analysis identified female sex, American Society of Anesthesiologists
(ASA) score =3, calculus length = 20 mm, history of diabetes mellitus, and history of obstructive
pyelonephritis as risk factors for postoperative fUTI. The scoring system (range 0-4) were positively
correlated with the postoperative fUTT rate (score 0: 3.1%, 1: 12.4%, 2: 14.1%, 3: 23.7%, 4: 40%). A
significant difference in the rates was noted between those with a score of 0 (low-risk group), 1-2
(intermediate-risk group), and 3-4 scores (high-risk group). In conclusion, the overall incidence of
postoperative fUTT was 10.3%, which was associated with sex, poor ASA scores, stone size, presence of
diabetes mellitus, and history of pyelonephritis.
in predicting postoperative fUTT.

(Hinyokika Kiyo 68: 171-178, 2022 DOI: 10.14989/ActaUrolJap_68_6_171)
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The scoring system created using these factors can be useful
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Table 1. Clinical characteristics of the patients

Table 2. Results of urine culture

No (%) (unless

indicated)

Patient factors

Age (years): median (IQR) 63 (52-73)
Gender

Male 728 (58.9%)

Female 507 (41.1%)
Comorbidity

Cardiovascular disease 366 (29.6%)

DM 197 (16.0%)

Predonizone use 27 (2.2%)
PS

0 891 (72.1%)

1 144 (11.7%)

2 38 (3.1%)

3 43 (3.5%)

4 119 (9.6%)
ASA

I 319 (25.8%)

I 838 (67.9%)

11 78 (6.3%)
Infection factors

Bacteriuria 508 (40.6%)

History of obstructive pyelonephritis 331 (26.8%)
Stone factors
Stone size (mm): median (IQR)

Stone location (included multiple stones)

11.4 (8.1-15.8)

Renal pelvis/calices 938 (76.0%)
Upper ureter 511 (41.4%)
Midureter 139 (11.3%)
Lower ureter 205 (16.6%)

Stone number

Solitary 404 (32.7%)
Multiple 831 (67.3%)
Preoperative factors

1,115 (90.3%)
120 (9.7%)

Preoperative stent placement
Without preoperative stent placement

Cases in which preoperative stent was not

possible 26 (2.1%)

With nephrostomy 33 (2.7%)

IQR: interquartile range, DM: diabetes mellitus, ASA:
American Society of Anesthesiologists, PS : Performance Status.
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16145 (43~88%7) THh V), #MMIREHF L1, 18841

Bacterial species No (%)

Escherichia coli 110 (9.0%)

Enterococcus faecalis 104 (8.4%)
Escherichia coli (ESBL) 40 (3.2%)
Group B Streptococcus 34 (2.8%)
Proteus mirabilis 19 (1.5%)
a-Streptococcus 15 (1.2%)
Corynebacterium sp. 12 (1.0%)
Morganella morganit 11 (0.9%)
Klebsiella pnewmoniae 10 (0.8%)
Pseudomonas aeruginosa 10 (0.8%)
MRSA 9 (0.7%)
Others 127 (10.3%)

Negative 734 (59.4%)

Table 3. Intraoperative characteristics

Intraoperative characteristics No (%) (unless indicated)

Operation time (min): mean (IQR) 61 (43-88)
Type of ureterorenoscope
Only semi rigid 47 (3.8%)

Semi rigid + flexible

1,188 (96.2%)

Devices used in renal pelvis and calyces

Laser + baskets 625 (52.6%)
Only laser 134 (11.3%)
Only baskets 249 (21.0%)
None (only observation) 180 (15.2%)
Success rate 92.1%

IOR : interquartile range.
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Table 4. Postoperative characteristics

Postoperative characteristics No (%)

Complication (Clavien grade)
127 (10.3%)

fuTt (grade II': 120, grade IIIA : 2, grade IVA: 4, grade IVB: 1)
Sepsis 18 (1.59%)
(grade II': 13, grade IVA: 4, grade IVB: 1)

6 (0.5%)
Subcapsular hematoma (grade 1: 5, grade 11 2)
Urinary retention (g?a(((i)éGIO/? )8)

5 (0.4%)
Bladder tamponade (grade T: 1, grade ik 9, grade I1IB : 2)

10 (0.8%
Other (grade I: 2, grade II: 6, grade %HA: 1, grade IVA: 1)

Retreatment

None 1,155 (93.5%)
SWL 75 (6.1%)
TUL 4(0.3%)
Nephrectomy 1 (0.08%)

fUTT: febrile upper urinary tract infection, SWL: shock wave lithotripsy, TUL:
transurethral ureterolithotripsy.

Table 5. Characteristics of patients with and without postoperative febrile upper urinary tract infection

Patient characteristics No ((;})J%;llnarclsj i1112d7i>catcd) Ni (I)l (E{’;)f)lgl’fr}lc(;ls Tnld,ilcg%gd) P Value

Age (years) : median IQR) 67 (54-77) 63 (52-72) 0.024*
Gender <0.01*

Male 50 (39.4%) 679 (61.3%)

Female 77 (60.6%) 429 (38.7%)
Comorbidity

Cardiovascular disease 27 (21.3%) 340 (30.7%) 0.031%*

DM 29 (22.8%) 168 (15.2%) 0.035%

Predonizone 7(5.5%) 20 (1.8%) 0.017*
PS <0.01*

0 72 (56.7%) 819 (73.9%)

1 20 (15.8%) 124 (11.2%)

2 6 (4.7%) 32 (2.90%)

3 4 (3.2%) 39 (3.5%)

4 25 (19.7%) 94 (8.5%)
ASA <0.01*

I 2 (17.3%) 297 (26.8%)

I 7 (68.5%) 751 (67.8%)

I 18 (14.2%) 60 (5.4%)
Bacteriuria 8 (53.5%) 433 (39.1%) <0.01*
Stone size (mm): median (IQR) 12 (8.9-17.1) 11.2 (8-15.5) 0.021*
Stone location <0.01*

Ureteral stones 25 (19.7%) 272 (24.6%)

Renal stones 61 (48.0%) 323 (29.2%)

Both 41 (32.3%) 513 (46.3%)
Preoperative stent placement 120 (94.5%) 995 (89.8%) 0.23
Without preoperative stent placement 7(5.5%) 113 (10.2%) 0.11

Cases in which preoperative stent was not possible 2 (1.6%) 24 (2.2%) 1
With nephrostomy 6 (4.7%) 27 (2.4%) 0.52
History of obstructive pyelonephritis 55 (43.3%) 276 (24.9%) <0.01*
Postoperative length of stay 10 (7-15) 6 (4-8) <0.01*

* Significant, IQR : interquartile range, DM : diabetes mellitus, ASA : American Society of Anesthesiologists, PS : Performance Status.
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Table 6. Logistic regression model for postopera-
tive febrile upper urinary tract infection

Variable OR  95% CI P value
Female 2.16  1.43-3.27 <0.01*
Age >75 years 0.81  0.48-1.37 0.44
ASA >2 213 1.07-4.26 0.032%
PS >2 1.04  0.55-1.95 0.9
Bacteriuria 1.25  0.83-1.83 0.31
Stone size =20 mm 1.77  1.03-3.03 0.037*

Renal stone or Renal and ure- 130 0.80-2.12 03

teral stone

Diabates 1.77  1.11-2.83 0.017*
Steroid 1.59  0.60-4.19 0.35
Preoperative stent 1.34  0.58-3.09 0.49
Obstructive pyelonephritis 1.58  1.00-2.50 0.049*
Nephrostomy 1.30  0.49-3.43 0.59

* Significant, ASA : American Society of Anesthesiologists, PS :

Performance Status.
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Fig. 1. Relationship between score and postoperative febrile upper urinary tract infection

rates.
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Fig. 2. Relationship between score including the operation time and postoperative febrile

upper urinary tract infection rates.



G, 13A  TUL - Ml B R 1 G E 177

LCwa™ LTUL ZEHEAIC push up S AL72 R
AbMATELZ LR, KT OREGATTEHRDOT 7
O—FPaeTh), r-TUL LKL THHAITE
BFE 7 B 2 EHH WY RIFE T o R EET
RUZ X BFHID 720 26 O & o LIS R T
% 7%, Success rate (X EETH ) IHEREEITRETT
HotzbBbns.

ARWFZE T (UTL o) 27 WT & LT
ASA 2 a7 3 gk, fAEE 20mm MLk, HER
i, MEEEEEROBENRO bz itk UTI
D) A7 WFIFREET AT, BREERT, #aRTF
F 20 TED - TR EIT NG, BEETRET L
L THE SN TWADIZ LM, PS RER ASA 237
A, R OMA S EAEFSNTWwE0T .
IFEEE L, JREEIEL, FAEHEL T
57 OMEAERAICBA LRSI & HR
EE CILEIMMEIZ X 2 RIEAT 2 &AM fUTI (2
FEHELTWDEMEINTWEY, EYERT L L
THE S ATV D DUIAMTET O JREG 22 5 R0 P 28 1 B
B ROBEAENZEF SN T W02 HE T Tl K
FeE AR RBAE A, ATaT - A ® SRR E R T
v MRESLRERHOFM, MihomuwELRALE LR &N
WEENTVR WENCRER T > M2 BET
LHZEIWZED, REZAT Y FAOHMIBE D colonaization
D% (UTI D) A2 Th b EZEZHNTWEY,

AWZETIE) A7 WT% b L1k (UTI =2 7l 5
HAAT) YT AT AEAEKL, lowrisk group
(score 0 5%) TiE3.1%, intermediate-risk group (1 ~
2 Bi) TiX13.1%, high-risk group (3 ~ 4 si) T
25.6% & FSIERICA B AT RO, firtk fUTI 2 7l
THRAATY VTV ATFADOREIRITEAE L L, K
WFFECZIF 720 X 7 W3l ar o BE T s ek A A
T, BYIERTCTH 5720, firpinr Sftco (UTI o
FIET AR THTE LN TERHTH A LI L
T3, FBmEOHRE TIEFMERIOS ML EAS) A
7T LSS TwE A AR TR ROC Hif
HWTFMRER475 D2 ) A7 WL Lzxa7
V7Y AT ABER L7z RIUTIOFR & LT
EATRT O F B PR O BRLATHT ISR E S LT B IR
BAT Y bOHR, TR OERTC L A BN % R
T EF Rz &R, FATRE % RIS 5 2 & &3
B BHMAE R EAD 2 KIS AT PR A
PG CTHEIZ UTI OFREFRD L2 LG LT
W52 KB Th TR SO 23T ) v T
VAT LIIBWTH v M T ENT & BE O &
DHEEHETH-o 72 L%, B8OOI LI LR H
H L72BETHli 2 (UTL OFSEENE - 7205, 202
&L FREMAERM Th 5 2 ERFLENLED LA
FG- L TR TRESED B 5. AW Tlaflifz (UTI B

Voot HRIE & LB LA BT R O AR 2SIE R L Cw
7o, AT FUTIT O F8HE Rl 1 B 68 72 I IAE 2 [l L
ERIA N EHFHINT B0 AT TVEETH B IE
BHAZINSD L) a2 ZETHRETHY, F
72 38E L 72 BB IR AR S L9122 a7 )
TV ATATHWTTHLTBS ZEPERHER S
WREMED D 5 .

MR CIEHHERE LU E o R EE RS A RE B2 1 E I
WHIRE AT > MEEEIT>TWA. WATORE AT
v NRBIIREBRGRIREW 2 & O A BHED T
Fi%> SFR OS2 L), FICE#Hax &t TUL
TIZ EAU 74 FI4 v ThiERISNTBY, Fiif
BRI O SIHEIC b ST 2 L SN TWwED . —F,
MAREAT > PREEIE) T2 v b ELTFHIR
MR R R MR 7 E D AT >~ MBI fER & 32
WDHZER, iR UTI Y A7 AT THDH I LD
HINTWD, AHGIEIMRIREA T » MEEx L7
BABICBWT, MEETEEROBEND 5 BET
AT UTL O8E xR <, PAZEEERBEROBEED
7o S RAESRR R IR T ot E A By & L 22ART R
BAT v MNEEEY L BERTIEMNE (UTI O
oz bW LCwa2. AR TH, MRS
AT v MEHETIE R  HERE EB RO A%
fUTI ) A7 AT ol &nb, MERTELE
KOO TIE %, REWRR E&2 B L L7AATR
ATV MEETHIUIMNE UTI BEICIZE A CE
L pnwE b,

REFFE T, M o NHLEERT LIS X % W GR il
(Success rate) 1EHEET LTV B A, Ttk o WG HAIC
L BFRAFHIEANT L T nize, RS IR
THWIREED D 5. 72T HIMETCTH 5 7208
AW T OWGEHL LB G-I 2 SN 7 A& S
FEMEIE I E CE v, EEERISEES L bR
ARG ERC & 2 T OB R A ORI ARITZE 121X
HEHTWRV, ARFHIL LD X5 REELSSH 5 b
DD, B—HEgkI B L BOENBOMETH D,
FRRMICEFRD LD DEEZ TV D,

& B

W=t TUL 1, 2356012 BT 5 i & PR % Wt
L7z, 14 1% DEBICEHEZZDTBY, 2O
fUTI 1£10.3% (258D 72, itz (UTI @) A 7 A+ &
LT, ASA A7 3 HPIE, HiARESE 20 mm D
L, WERGE, PIEMEREROBA L EPRED 5N
o, SRSV AZINTEHWAZATTY VTV AT A
12X B ERE R (UTI @) 2 27 i A A TH 5
CEDVRIBENT.



178

1)

3)

4)

5)

6)

7)

8)

9)

10)

1)

12)

13)

WRATE 68% 675 20224F

X 3

Omar M, Manoj M, Slawomir G, et al.: Flexible
ureteroscopy and laser lithotripsy for stones >2 cm: a
systematic review and meta-analysis. J Endourol 26 :
1257-1263, 2012

Christian T, Ales P, Kemal S, et al. : EAU Guidelines
on interventional treatment for urolithiasis. Eur Urol
69 : 475-482, 2016

Enrique C, Palle O, Viorel J, et al.: Differences in
ureteroscopic stone treatment and outcomes for distal,
mid-, proximal, or multiple ureteral locations: the
Clinical Research Office of the Endourological Society
ureteroscopy global study. Eur Urol 66: 102-109,
2014

Moses R, Ghali F, Pais V, et al. : Unplanned hospital
return for infection following ureteroscopy-Can we
identify modifiable risk factors? ] Urol 195: 931-
936, 2016

Mitsuzuka K, Nakano O, Takahashi N, et al.:
Identification of factors associated with postoperative
febrile urinary tract infection after ureteroscopy for
urinary stones. Urolithiasis 44 : 257-262, 2016
Jordan B, Andrew M, Amanda Y, et al. : Risk factors
for postoperative fever and systemic inflammatory
response syndrome after ureteroscopy for stone disease.
J Endourol 33: 516-522, 2019

Somani B, Giusti G, Sun Y, et al.: Complications
assoclated with ureterorenoscopy (URS) related to
treatment of urolithiasis : the Clinical Research Office
of Endourological Society URS Global study. World
J Urol 35: 675-681, 2017

Luca C, Pietro C, Cesare M, et al.: Mortality and
flexible ureteroscopy : analysis of six cases. World J
Urol 34: 305-310, 2016

Daniel D, Nicolas D and Pierre-Alain C : Classification
of surgical complications a new proposal with evalua-
tion in a cohort of 6,336 patients and results of a
survey. Ann Surg 240: 205-213, 2004

Bone R, Balk R, Dellinger R, et al.: Definitions for
sepsis and organ failure and guidelines for the use of
innovative therapies in sepsis. The ACCP/SCCM
consensus conference committee : American college of
chest physicians/society of critical care medicine.
Chest 101 : 1644-1655, 1992

Mervyn S, Clifford S, Christopher W, et al. : The third
international consensus definitions for sepsis and septic
shock (sepsis-3). JAMA 315: 801-810, 2016

Kanda Y : Investigation of the freely available easy-to-
use software 'EZR'  for medical statistics.
Marrow Transplant 48 : 452-458, 2013
Rossete J, Densted J, Geavlete P, et al.: The clinical

research office of the endourological society uretero-

Bone

scopy global study : indications, comoplications, and

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

outcomes in 11,885 patients. J Endourol 28: 131~
139, 2014

Okan B, Can T, Onur D, et al.: Factors affecting
complication rates of retrograde flexible ureteroreno-
scopy : analysis of 1571 procedures—a single-center
experience—.  World J Urol 35: 819-826, 2017
Inoue T, Murota T, Okada S, et al.: Influence of
pelvicalyceal anatomy on stone clearance after flexible
ureteroscopy and holmium laser lithotripsy for large
renal stones. J Endourol 29: 998-1005, 2015
Yu-cheng M, Zhongu-Yu J, Chi Y, et al. : Risk factors
of infectious complications after ureteroscopy: a
systematic review and meta-analysis based on adjusted
Surg Infect 21: 811-822, 2020
Martov A, Gravas S, Etemadian M, et al. : Postopera-

effect estimate.

tive infection rates in patients with a negative baseline
urine culture undergoing ureteroscopic stone removal :
a matched case-control analysis on antibiotic prophy-
laxis from the CROES URS global study. ] Endourol
29:171-180, 2015
Cox C, Lacy S and Hinman F: The urethra and its
relationship to urinary tract infection : II. The urethral
flora of the female with recurrent urinary infection. J
Urol 99 : 632-638, 1968
Geerlings S, Fonseca V, Castro-Diaz D, et al. : Genital
and urinary tract infections in diabetes: impact of
pharmacologically-induced glucosuria. Diabetes Res
Clin Pract 103 : 373-381, 2014
Uchida Y, Takazawa R, Kitayama S, et al. : Predictive
risk factors for systemic inflammatory response syn-
drome following ureteroscopic laser lithotripsy. Uro-
lithiasis 46 : 375-381, 2018
Song F, Binbin G, Zongyao H, et al.: Risk factors of
infectious complications following flexible ureteroscope
with a holmium laser: a retrospective study. Int J
Clin Exp Med 15: 11252-11259, 2015
Ozgur B, Cklcl M, Nedlm C, et al.: Bacterial coloni-
zation of double J stents and bacteriuria frequency.
Kaohsiung J Med Sci 29 : 658-661, 2013
RFT =, W ‘A KKEEF, 32 TUL M
A BN RERIEGHED ) 2 7 HTF D557 B & Ol
AP PR S5 OB X%, Jpn J Urol 109: 74~
84,2018
HrlRF o, MR, =R, (32 TUL [l
MTELEMHELZ L, BETE2WEIHEZ
BWHTIZIEED L7265 E w2 Jpn ] Endourol 31:
184-188, 2018
Ito H, Kuroda S, Kawahara T, et al. : Clinical factors
prolonging the operative time of flexible ureteroscopy
for renal stones : a single-center analysis.  Urolithiasis
43 : 467-475, 2015

Received on September 15, 2021

Accepted on February 10, 2022



