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Abstract:

Purpose: Despite precautions, ureterorenoscopy (URS) for kidney stone disease often causes UTIs. The study
aimed to determine the incidence of post-operative UTI in URS patients, the rate in patients with sterile pre-
operative urine cultures, and the relationship between UTI and bacteriuria risk variables.

Patients and Methods: The study examined patient, stone, and surgery parameters from the Institute's EHR.
Standard endoscopic stone treatment (URS/RIRS) included taking consent, preoperative prophylactic (single
dose) antibiotics in patients with negative urine culture, culture-specific antibiotics starting at least 24 hours
before the procedure and continuing for 5-7 days in patients with positive urine culture, cystoscopic safety wire
placement, ureteric access with semirigid or access sheath or flexible ureteroscope, and stone fragmentation with
pneumatic lithocast or holm.

Results: The study included 1037 patients, median age IQR 45 years, male: female = 4.08:1. Post-op UTI was
7.4% (77/1037) and bacteriuria 24.7%. Pre-operative urine cultures were taken from 1037 patients; 812 were
negative and 225 were positive. In 812 cases whose pre-operative urine cultures were negative, 51 (6.3%) had
post-operative UTIs. Post-operative urinary tract infections (UTIs) were found in 26 patients, 11.6% of the 225
with positive urine cultures. Duration of operation, total guidewire, total reused guidewire, pre-operative urine
C/S, post-operative urine C/S, site of stone (Renal or Ureter), and type of surgery (URS vs RIRS) were found to
be associated with post-operative UTI. The factors were subjected to univariate and multivariate logistic
regression to maximize the post-operative UTI association assessment. The multivariate analysis showed that
post-operative urine culture (three times) and reused guidewires (15 times) were more likely to cause UTIs. The
multivariate analysis Nagelkerke R-squared (R2) value was 0.23, indicating that the average linear regression
model explains 23% of variation.

Conclusions: Post-operative UTI risk factors were operation duration, number of guidewires, number of reused
guidewires, Pre-Operative Urine C/S, Post-Operative Urine C/S, Site of Stone (Renal or Ureter), and Type of
surgery (URS vs RIRS). The univariate and multivariate analyses showed that post-operative urine culture and
the total number of reused guidewires, impacted stones were the most important factors in prediction of UTL
Keywords: URS, ureterorenoscopy, UTI, urinary tract infection, urine culture, univariate, Multivariate.
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Introduction

With the increasing stone burden endoscopic
therapeutic procedures are increasingly employed.
Uterorenoscopy (URS) and retrograde intra-renal
surgery though minimally invasive are associated
with fair share of post-operative infective
complications. [1]. with increasing Multi drug
resistance these infections are becoming difficult to
treat and result in unintended harm.

We did a single center audit to document the trend
in post-operative urinary tract infection rate
following therapeutic ureterorenoscopy for stones.
We had an audit done in the unit a few years back

which documented the rate of post-operative
urinary tract infections (UTI) after various
endoscopic interventions. During our regular
morbidity meetings, it was felt that post-operative
infections post ureterorenoscopy were becoming
increasingly difficult and costly to treat.

Hence, we started this study both to document the
infection rates and to study the associations in the
hope to pick up correctable causes.

Material & Methods
Study Design
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A retrospective audit of the rate of post-operative
UTI in patients undergoing ureterorenoscopy
(URS) and retrograde intrarenal surgery (RIRS) for
urinary tract stones at a single center was
conducted from Jan 2015 to December 2019 (IRB
No: 15611).

The variables studied included:

Patient factors: Age, Body mass index, Sex, renal
function assessment in terms of estimated
glomerular filtration rate, comorbid illness
(diabetes mellitus, hypertension, coronary heart
disease), American Anesthesiologist Association
(ASA) class, pre-operative Urine culture and
sensitivity.

Stone factors: stones - unilateral or bilateral, size of
stones (< 10mm vs > 10mm), site of stone (Renal
or Ureter), position of stone in ureter (upper,
middle or lower), recurrent stones;

Surgery factors: duration of surgery in minutes, No.
of guidewire, No. of reused guidewire (as per
Department and NABH approved protocols the
guidewires were sterilized in low temperature gas
plasma sterilizer, presence of pre-operative double
J stent or percutaneous nephrostomy, Use of laser
fiber, type of surgery (URS vs RIRS), surgeon
experience, post-operative double J stenting, foleys
urethral catheterization after the surgery and
impacted stone.

We also studied post-operative urine cultures done
on all patients as part of department protocol, in
case they develop symptomatic urinary tract
infection post operatively, it would help guide the
antibiotic treatment.

These variables were collected from the hospital
electronic records.

Definitions

UTI was defined as the presence of acute onset
storage lower urinary tract symptoms (LUTS) in
association with fever (>100 F) during the first 30
days after the surgery.

Bacteriuria was defined as the isolation of specified
quantitative count of bacteria (=104cfu/ml)
collected from wurine specimen of patients
possessing or not possessing symptoms or signs
referable to UTI, 48 hours after the procedure or
urethral catheter removal, if catheterized intra-
operatively [2].

Standard Protocol

The standard endoscopic procedure (URS/RIRS)
for the stones included: consenting; preoperative
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prophylactic (single dose) antibiotics in patients
with negative pre-operative urine culture and
treatment with culture specific antibiotics starting
at least 24 hours prior to the procedure and
continuing for 5-7 days in patients with positive
pre-operative urine culture; cystoscopic safety wire
placement; ureteric access with semirigid
ureteroscope or access sheath and flexible
ureteroscope; stone fragmentation with pneumatic
lithoclast or Holmium laser; post procedure double
J stent placement and or urethral catheter
placement as per the wishes of the operating
surgeon.

Statistical Analysis

For continuous data, the Mean (SD) and for skewed
data, Median (IQR) was reported. The number and
frequency were reported for categorical data. Based
on the normality of data, the parametric t test and
non-parametric Mann Whitney U test were
performed to compare the two groups on the
continuous variables.

The Pearson Chi-square test was used to find
association between categorical variables. The
univariate and multivariate logistic regression was
used to test the strength of association of various
possible etiological factors with post op UTI. The
estimate was reported as Odds Ratio (OR) with
95% Confidence Interval. All tests were two-sided
at 0=0.05 level of significance. All analyses were
performed using SPSS  software  version
21.0(Armonk, NY: IBM Corp).

Results

The data of 1037 patients were available for
analysis. The baseline characteristics of the study
population are presented in Table 1.

The rate of Post-op UTI was 7.4% (77/1037) and
the rate of post-op bacteriuria was 24.7% during
the duration of the study.

Pre-operative urine cultures were performed on
1037 patients; 812 times pre-op negative urine
cultures and 225 times pre-op positive urine
cultures were recorded.

Among the 812 instances where pre-operative urine
cultures yielded negative results, it was observed
that 51 cases (6.3%) of post-operative urinary tract
infections (UTIs) were detected.

Conversely, a post-operative urinary tract infection
(UTI) was identified in 26 individuals, accounting
for 11.6% of the total 225 cases with confirmed
pre-operative positive urine cultures.
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Table 1: Baseline Characteristics of the Study Population

Variables Numbers
Total Study Population (n) 1037

Median Age (IQR) in years 45 (33-35)
Weight (kg) 66.45 (21.33)
Height (cm) 161.16 (11.64)
BMI 24.8 (22.5,27.45)
Estimated glomerular filtration rate (Percent) 84.28 (31.53)
Median Duration of surgery (IQR) in minutes 60 (45-90)
Total no. of guidewire (Percent) 2.04 (0.23)
Total no. of reused guidewire 1(1,1)
Male: Female 4.083:1
Diabetes mellitus (Percent)

Yes 260 (25.07)
No 777 (74.93)
Hypertension (Percent)

Yes 278 (26.81)
No 759 (73.19)
Coronary artery disease (Percent)

Yes 59 (5.69)

No 978 (94.31)
ASA class (Percent)

I 846 (81.58)
I 153 (14.75)
11 38 (3.66)
Preop DJ Stent in situ (Percent)

Yes 48 (4.63)

No 989 (95.37)
Preop PCN in situ (Percent)

Yes 126 (12.15)
No 911 (87.85)

The presence of positive pre-op urine and post-op
culture was observed to be associated with in-
creased rates of urinary tract infection (UTI) in the
post-operative period. The statistical analysis con-
ducted to examine the relationships between peri-
operative factors and post-operative urinary tract
infection (UTI) involved the utilization of a chi-

square test, as presented in Table 2. The variables —
duration of surgery, total no. of guidewire, total no.
of reused guidewire, pre-operative urine C/S, post-
operative Urine C/S, site of stone, site of stone
(Renal or Ureter), type of surgery (URS vs RIRS)
was associated with post-operative UTI as shown
in Table 2.

Table 2: Association of Risk factors for UTI

Variable Total Post-op UTI (N=1037) P-value
Present (n=77) Absent (n=960)
Duration of surgery (minutes) 60 (45, 90) 65 (60, 120) 60 (45, 90) 0.002
Total no. of guidewire 2.04 (0.23) 2.26 (0.44) 2.02 (0.2) <0.001
Total no. of reused guidewire 1(1, D 1(1,2) 1(1, D <0.001
Preop urine culture
No growth 548 (52.84) 34 (44.16) 514 (53.54)
Positive 225 (21.7) 26 (33.77) 199 (20.73) 0.028
Contaminant 264 (25.46) 17 (22.08) 247 (25.73)
Postop urine culture <0.001
No growth 566 (54.58) 26 (33.77) 540 (56.25)
Positive 257 (24.78) 36 (46.75) 221 (23.02)
Contaminant 214 (20.64) 15(19.48) 199 (20.73)
Site of stone 0.010
Kidney 34 (3.28) 7 (9.09) 27 (2.81)
Ureter 1003 (96.72) 70 (90.91) 933 (97.19)
Surgery <0.001
RIRS 52 (5.01) 12 (15.58) 40 (4.17)
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URS 985 (94.99) 65 (84.42) 920 (95.83)
Whether stone was impacted 0.010
Yes 240 (23.14) 27 (35.00) 213 (22.19)
No 797 (76.86) 50 (64.94) 747 (77.81)

Table 3: Univariate Analysis — Outcome Post-op UTI

Univariate

Variables OR (95% CI) P-value
Preop urine culture
No growth 1.00
Positive 1.975 (1.155, 3.377) 0.013
Contaminant 1.04 (0.570, 1.899) 0.897
Postop urine culture
No growth 1.00
Positive 3.383 (1.995, 5.737) <0.001
Contaminant 1.566 (0.812, 3.017) 0.180
Stone
Unilateral 1.00
Bilateral 2.203 (1.002, 4.842) 0.049
Site of stone 0.005
Renal 3.456 (1.453, 8.216)
Ureter 1.00
Surgery <0.001
RIRS 4.246 (2.125, 8.486)
URS 1.00
Whether stone was impacted 0.011
Yes 1.894 (1.158, 3.098)
No 1.00
No. of guidewire 10.373 (5.364, 20.06) <0.001
No. of reused guidewire 18.419 (9.276, 36.575) <0.001

Univariate and multivariate logistic regression was
further performed on the identified variables to
obtain an optimized assessment of the strength of
association with post-operative UTI as presented in
Table 3 and Table 4. The Multivariate analysis
showed post-operative urine culture (three times)
and the total no. of reused guided wires (fifteen

times) more likely to be associated with post-
operative UTI incidence.

The Nagelkerke’s R-squared (R2) value for the
multivariate analysis was 0.23 which means that
the average linear regression model explains 23%
of the variance outcome.

Table 4: Multivariate Analysis — Outcome Post-op UTI

Multivariate
Variables OR (95% CD) P-value
Preop urine culture
No growth 1.00
Positive 1.138 (0.616, 2.100) 0.680
Contaminant 0.806 (0.410, 1.583) 0.531
Postop urine culture
No growth 1.00
Positive 3.125 (1.734, 5.630) <0.001
Contaminant 1.652 (0.778, 3.505) 0.191
Stone
Unilateral 1.00
Bilateral 1.703 (0.680, 4.260) 0.256
Multivariate
Variables OR (95% CI) P-value
Site of stone 0.992
Renal 1.008 (0.191, 5.313)
Ureter 1.00
Surgery 0.194
Jat et al. International Journal of Pharmaceutical and Clinical Research
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RIRS 2.405 (0.640, 9.040)

URS 1.00

Whether stone was impacted 0.009
Yes 2.08 (1.205, 3.589)

No 1.00

No. of guidewire 1.219 (0.347,4.279) 0.757
No. of reused guidewire 15.194 (4.519, 51.083) <0.001

Discussion

In the present study, the risk factor analysis
identified operation duration as a significant factor
(P=0.002) that could potentially lead to UTI
complications post URS. The univariate logistic
regression however did not reveal duration of
surgery as a significant attribute towards
occurrence of UTI in the post op URS period
(P=0.084). Increased operational time for URS and
infectious complications of UTI have been strongly
associated in previous research as well which
coincides with the risk analysis results of our study.
It is generally agreed that procedures should not
last longer than an hour, and in cases where they
do, systematic upper urinary tract drainage and
extra antibiotic prophylaxis need to be taken into
consideration [3,4]. Longer operations necessitate
longer irrigation times during all ureteroscopic
procedures, which may result in more bacteria
moving saline into the kidney collecting system or
causing urinary tract mucosa injury and infection
problems [1].

In surgical manuals and by majority of the en-
dourologists, the routine use of a "safety" guide-
wire (SGW) next to the ureteroscope during upper
tract endoscopy, is encouraged in urolithiasis. Stud-
ies have compelled to conclude that the use of safe-
ty guidewire makes ureteroscopy more difficult
because it resists the entrance of the endoscope and
blocks the instrumentation used for the procedure.
It was observed that when an SGW was employed
in contrast to times when one wasn’t, there were
significantly larger forces required to insert and
retract the semirigid endoscope [5,6]. The SGW
increased the amount of resistance while moving
the semirigid ureteroscope up and down the cathe-
ter acting as an obstacle in such procedures enhanc-
ing potential chances of ureter and related compli-
cations [6]. The use of SGW in URS enables easy
placement of the ureteral stent further aiding man-
agement of complications pertaining to ureteric
surgery. But contrast views suggest use of uretero-
scope without SGW facilitating better access, ma-
nipulation and basketing of stones in KSD. The
study by Ulvik et. al, revealed higher stone clear-
ance rate of 85% for cases where SGW was not
used in comparison to 71.7% cases where SGW
was used [6]. Similar views were concluded in the
study by Ahmed et al., wherein stone clearance rate
in patients with distal ureteral stones undergoing
URS without SGW was found to be higher (78.5%)
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than patients URS with SGW (65.42%) [7]. Inter-
estingly, previous studies suggested no statistically
significant correlation between postoperative rUTI
and stone size, composition, type of operation, or
stone culture; whereas the presence of residual
stone was the main difference between rUTI pa-
tients and those without the same [8]. According to
EAU recommendations, infectious stones are more
likely to cause a clinically significant recurrence of
stone disease in patients with residual fragments
(RFs) [9,10,11]. In line with the results of the in-
vestigations, the current study's risk analysis and
univariate logistic regression revealed that the
number of guided wires and the number reused
guided wire both significantly impacted post-op
UTL

Pre-operative and post-operative urine culture is
found to have significant impact on post-op UTI in
various studies. The determinants of postoperative
UTI were described by Chen et al [12]. As indica-
tors of postoperative UTI and urosepsis, they iden-
tified pyuria, nitrite positivity, positive urine cul-
ture, and positive stone culture wherein 90% corre-
lation with culture positive was found in the study
[12]. After ureteroscopy for stone removal, Kim et
al. [13] investigated febrile UTIs and found that
14.1% of patients experienced fever UTI out of
which 44.2% had positive postoperative cul-
tures.(this is different from association of post op
UTTI with post op bacteriuria) The European guide-
lines have emphasized on the need of optimized
quality of risk management in endourology rec-
ommending principles that enable urologists to
reduce risks associated with urinary infections [14].
The study in [15] did not find a significant associa-
tion between positive pre-operative urine cultures
and post-operative UTI. Contrasting studies, how-
ever, have found that post-operative urine cultures
play a substantial role in the development of post-
operative sepsis and UTI in patients following
ureteroscopy [16,17]. Pre-operative positive urine
culture (bacteriuria) was shown to have a signifi-
cant impact on post-operative UTI in our study
(P=0.028, Univariate: P=0.013), and post-operative
UTI was found to have a substantial impact on
post-op UTI (P=0.001, Univariate: P<0.001, Multi-
variate: P<0.001).

According to studies, stone composition and the
type of stone removal procedure are found to be not
associated with recurrent UTI [9]. Jan et al., in-
cluded 79 cases of UTI out of which 15 patients
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had KSD. 93.4% of cases of stones, according to
the study, are unilateral. The stones were discov-
ered on the left side in 60% of cases, and the right
side in 33.4% of cases. 0.6% of cases had stones on
both sides. [18]. In the current study, it was discov-
ered that the kind of stone (Univariate: P=0.049),
the location of the stone (P=0.010), and the stone
removal method (P=0.010, Univariate: P=0.009)
were all significant risk factors that affected the
likelihood of developing a postoperative UTI.
However, the type of stone (P=0.061), the size of
stone (P=0.768) and incidence of recurrent stone
(P=0.424) were not identified as a significant risk
factor for post-operative UTI.

UTlIs are among the most frequent consequences of
ureteroscopic operations, although ureteral injuries,
hematuria, and postoperative renal colic have also
been noted as prevalent ones [4][19]. The risk fac-
tors of febrile UTI following URS were evaluated
in several studies. Preoperative pyuria and pyelo-
nephritis were identified. to be major risk factors
for postoperative febrile UTI by Mitsuzuka et al
[16]. The highest risk variables for febrile compli-
cations, according to Sohn et al. [17], were bacteri-
uria and prior catheterization. In the case of stones
that are less than 20 mm in diameter and selected
cases, RIRS has been approved as a viable therapy
option [20]. RIRS stands advantageous due to its
potential for reduced morbidity compared to percu-
taneous treatments and higher stone-free rates in
comparison to SWL [21]. In spite of its advantages,
the primary causes of morbidity and mortality fol-
lowing RIRS are urinary tract infections and
urosepsis. The overall post-RIRS complication rate
is 9-25% with the majority being Clavien grades I
or II [22]. In commensurate with the pre-existing
studies and according to the findings of the current
investigation, URS and RIRS have been identified
to have significant impact (P<0.001, Univariate:
P<0.001) on the occurrence of post-operative UTI.

Similar to the aforementioned factors that were
found to contribute significantly towards risk and
occurrences of post-operative UTI, our study fo-
cused on highlighting the factors that did not pose
any significant impact as well, taking into account
the clinical and financial burden associated with the
related post-operative complications of the same.
For urologists, this information is crucial since it
can help with preoperative risk classification, al-
lowing them to provide each patient with a custom-
ized course of therapy and informing postoperative
surveillance regimens. In our study, among 1037
cases, the median age of the patients was 45 where-
in 833 patients were male, and 204 cases were fe-
male. Age (P=0.529), Sex (0.522), BMI (0.528),
Estimated glomerular filtration rate (P = 0.589),
patient history of Diabetes Mellitus (P=0.067), cor-
onary heart disease (0,796), Hypertension (P =
0.528), ASA (P=0.511), use of pre-op DJ stent
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(P=0.776), Pre-op PCN (P=0.186), use of laser
fibre (P=0.082), Surgeon experience (P=0.655),
Post OP DJ Stent (P=0.201) and Foleys Catheteri-
zation were identified as non-significant factors in
our study. In contrast, the study by Bhojani et al.
[23], which included data from 13 studies and 5597
patients, identified age, sex, BMI, history of diabe-
tes mellitus, and coronary heart disease as major
risk factors for post-operative UTI in association
with [24], which revealed hypertension as an im-
portant risk factor. However, the study in [16] sup-
port the results of our study wherein age, sex, BMI
were identified as insignificant risk factors. The
findings of our investigation were also supported
by studies in [17][25] that found diabetes mellitus
to be an unimportant factor in post-operative UTI
complications and by [25] that found coronary
heart disease, hypertension, and ASA score to be
not associated with post op UTI risks.

Placement of ureteral double j stent is a common
practise followed in ureteroscopy wherein urolo-
gists advocate the fact that placement of stent has
the potential to reduce chances of infection, ureteral
injury, oedema and even consequential renal failure
[26]. The study in [27] suggested dysuria, stomach
pain and haematuria as early complications of DJ
stenting likely to occur within four weeks of stent
insertion and late implications like migration,
blockage, calcification and UTI that could be de-
veloped after four weeks of stent insertion. Similar-
ly, Patients with pre-op stents were identified to
have high risks of post-op UTI and sepsis in [23].
However, in the present study pre-operative and
post-operative DJ stent usage was observed to have
no impact towards post-op UTI but significantly
associated with post-op bacteriuria. Surgeon expe-
rience was found to have significant association
with post-operative complications of ueteroscopy
especially UTI. Decreased surgeon experience de-
veloped more complications while increased sur-
geon experiences reduced chances of intraoperative
injuries and related post-operative complications
including UTI [20]. The study in [28] however
supported the observations of our study wherein
surgeon experience was identified as not associated
with risks pertaining to post op UTI and related
complications. As per the study in [29], no signifi-
cant difference was found in PCN and non-PCN
groups in terms of post op UTI complications,
which coincides with the results of our study. Vari-
ous studies have been conducted emphasizing on
the complications associated with laser lithotripsy
but did not highlight the role of laser fiber usage as
a risk factor towards the occurrence of post op
complications especially UTI.

According to a study on the bacterial impact of
continuous wave lasers published in [30], high
temperatures in the form of liquid medium, which
are present in lasers with strong absorption coating

Jat et al. International Journal of Pharmaceutical and Clinical Research

2067



International Journal of Pharmaceutical and Clinical Research

fibre tips, have bactericidal impact. The distinctive
addition of our work is the use of laser fibre to be
considered as a risk factor in the investigation of
post-operative UTI which revealed its usage as
insignificant towards such complications. Regard-
ing risk variables relating to occurrences of infec-
tious complications, particularly UTI, catheteriza-
tion is recognized as a significant predictor [9]. In
our investigation, the use of a foley catheter was
not found to be a significant contributor to post-
operative UTI problems, in contrast to prior obser-
vations.

Conclusion

A comprehensive study examined post-operative
UTI risk factors. UTI after URS is primarily noso-
comial, so identifying and analyzing the reasons
was vital to preventing or eliminating it. The study
found 7.4% of URS patients had UTI and the 5-
year study included 1037 URS/RIRS-treated uro-
lithiasis patients (2014-2019). The post-operative
UTI risk factors were analyzed using chi-squared
test. The predicted factors for post-f-URS UTI were
examined using multivariate analysis, while the
peri-operative features of patients with and without
UTI were examined using univariate analysis. Du-
ration of surgery, total number of guidewires, total
number of reused guidewires, Pre-Operative Urine
C/S, Post-Operative Urine C/S, Site of Stone (Re-
nal or Ureter), and Type of Surgery (URS vs RIRS)
were found to be major risk factors for post-
operative UTI. The optimized assessment of the
strength of association with post-operative UTI
using univariate and multivariate analysis identified
post-operative urine culture, impacted stones and
the total number of reused guided wire, as the most
important factors. Being a retrospective study, pa-
tients leaving hospital a few days after surgery, and
unrecorded data from five years could underesti-
mate UTI incidence, resulting in unreliable results.
Thus, a prospective inquiry and documentation
may be the future of research to accurately detect
nosocomial infections connected to UTI to satisfy
the urgent demand for more conclusive and accu-
rate results.
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