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is needed for patients with preoperative pyelonephritis or 
pyuria; risk factors for postoperative febrile UTI to avoid 
sepsis.
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Introduction

Technological advancements in ureteroscopy (URS) have 
resulted in many advantages for treatment of urinary 
stones, including decreased procedural invasiveness and a 
higher treatment success rate. URS is now an established 
standard treatment for urinary tract stones [1]. de la Rosette 
et  al. analyzed 11,885 patients treated with URS between 
2010 and 2012 using the Clinical Research Office of the 
Endourological Society (CROES) database, which con-
sisted of data from 114 centers in 32 countries, and reported 
that the stone-free rate was 85.6 % and that the postopera-
tive complication rate was 3.5 % [2]. In that study, the most 
frequent complication was fever (2.8 %), and the majority 
of complications were Clavien grade 1 or 2. Such a high 
success rate and low complication rate have resulted in 
explanation of URS indications to larger and more compli-
cated stones and to elderly patients with significant comor-
bidities. However, these wider indications might result in a 
higher incidence of severe complications, including febrile 
urinary tract infection (UTI), need for blood transfusion, 
renal dysfunction or septic shock. In fact, Daels et al. ana-
lyzed the same CROES database and reported that the risk 
of complication was highest among elderly patients who 
presented with comorbidities [3]. Those investigators found 
that certain risk factors (e.g., diabetes mellitus, anticoagula-
tion use, cardiovascular disease or obesity) were associated 
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tors associated with postoperative febrile UTI after URS 
for urinary stones. Data from 153 patients undergoing URS 
for renal and/or ureteral stones between 2011 and 2013 at 
a single center were reviewed to detect factors predicting 
postoperative febrile UTI. URS for residual stones was 
excluded. Postoperative febrile UTI was defined as body 
temperature >38 °C and was graded according to the Cla-
vien grading system. The definition of pyuria was 10 or 
more white blood cells per high power field. Median age 
of the patients was 57 (range 17–89) years. Of the 153 
patients, 98 (64.1  %) were male, 10 (6.5  %) had Eastern 
Cooperative Oncology Group performance status 2 or 
greater, 14 (9.2  %) had Charlson comorbidity index 3 or 
greater. Before URS, 69 (45.1 %) had pyuria, 27 (17.6 %) 
had acute pyelonephritis, 42 (27.5  %) had ureteral stent, 
and 50 (32.7  %) were treated with antibiotics. After 
URS, 28 (18.3  %) developed febrile UTI (Clavien grade 
I, n =  16; grade II, n =  10; grade III, n =  1; grade IV, 
n = 1). Preoperative pyuria and acute pyelonephritis were 
significant factors for postoperative febrile UTI (pyuria: 
odds ratio 3.62, 95  % CI 1.26–8.11, P value 0.017; pye-
lonephritis: odds ratio 4.43, 95 % CI 1.06–11.16, P value 
0.044). Degree of pyuria was likely to be associated with 
severity of postoperative febrile UTI, and two cases (1.3 %) 
with severe pyuria developed sepsis. Careful management 
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with complications; but the influence of preoperative infec-
tious conditions (e.g., pyuria, prior pyelonephritis), antibi-
otic use or ureteral stent on the complication rate was not 
mentioned.

Postoperative infectious complications are a frequent 
and important problem for URS, especially as its indica-
tions expand to include elderly or comorbid patients and 
those patients with large or complicated stones. However, 
factors associated with infectious complications or sepsis 
have not been well studied among this cohort defined by 
wider indications. Therefore, we examined the impact of 
preoperative conditions on postoperative infectious compli-
cations in cases treated with URS for upper urinary tract 
stones between 2011 and 2013.

Patients and methods

All procedures performed in the study involving human 
participants were in accordance with the ethical stand-
ards of the institution committee and with the 1964 Hel-
sinki declaration and its amendments or comparable ethi-
cal standards. Informed consent was obtained from all 
patients before URS for urinary stones. Between 2011 
and 2013, 153 patients underwent URS for renal and/or 
ureteral stones. Clinical information was prospectively 
recorded and analyzed retrospectively. Patients under-
going URS for residual stones were excluded from this 
study.

Preoperative clinical information included age, gender, 
Eastern Cooperative Oncology Group performance sta-
tus (PS) [4], Charlson comorbidity index (CCI) [5], body 
mass index, stone history (primary or recurrent), presence 
of pyuria, acute pyelonephritis (APN) within 6  months, 
preoperative ureteral stent and use of antibiotics. Pyu-
ria was defined as 10 or more white blood cells per high 
power field (HPF). Degree of pyuria was classified into 
six groups, 0–1/1–4/5–9/10–49/50–99/ ≥ 100 white blood 
cells per HPF.

Urine culture was performed in most cases with preop-
erative pyuria and antibiotics before URS was used for all 
patients who presented with APN or symptomatic pyuria, 
but was not always used for patients with asymptomatic 
pyuria. Antibiotic type depended on the results of urine cul-
ture or, in some cases, physicians’ discretion.

Operative information included number of stones (sin-
gle/multiple), presence of kidney stones, stone size, meth-
ods of URL (semi-rigid/flexible/combined), operative time, 
and residual stones. Stone size was calculated as the sum 
of diameter of each stone in the case of multiple stones. 
Stone free was defined as no obvious stones or stones less 
than 2 mm according to X-ray or ultrasound examination at 
1 month after URS.

Complications were evaluated according to the modified 
Clavien grading system [6]. Postoperative febrile UTI was 
defined as body temperature >38 °C without any symptoms 
except for those related to the urinary tract, and was classi-
fied as grade I (febrile UTI without additional treatment), 
grade II (febrile UTI with additional antibiotic treatment), 
grade III (sepsis without intensive care unit management), 
or grade IV (sepsis with intensive care unit management).

URS was performed under general and lumbar anesthe-
sia in all cases with semi-rigid and/or flexible URS. Renal 
and/or ureteral stones were fractionated by a Ho:YAG laser. 
Ureteral sheath and basket catheter were used for extrac-
tion of fractionated stones if necessary. A ureteral stent was 
inserted in all cases at the end of the procedure.

All statistical analyses were performed using JMP 
10.0.2 (SAS institute, Cary, NC, USA). Preoperative and 
operative parameters were compared using the Chi-square 
test according to presence of postoperative febrile UTI. 
Multivariate analysis was used to find risk factors for post-
operative febrile UTI while adjusting covariates determined 
by univariate analysis. A P value <0.05 was considered to 
be statistically significant.

Results

Between 2011 and 2013, 182 URS procedures were per-
formed for patients with upper urinary tract stones, includ-
ing 29 URS for residual stones. In total, 153 URS proce-
dures for 153 patients, excluding URS used for residual 
stones, were analyzed. The median age of the patients 
was 57 (range 17–89) years old. Of these, 28 (18.3  %) 
had postoperative febrile UTI. Table  1 shows the com-
parison of clinical information between patients with and 
without postoperative febrile UTI. Patients with postop-
erative febrile UTI had a higher rate of preoperative pyu-
ria (P < 0.001), APN (P < 0.001) and preoperative ureteral 
stent (P = 0.013) than those without postoperative febrile 
UTI, whereas age, gender, PS, CCI, body mass index 
and use of preoperative antibiotics were not significantly 
different between the two groups. No operative vari-
ables were significantly different between the two groups 
(Table 2).

Table 3 shows complications related to URS according 
to the modified Clavien grading system. Of the 28 postop-
erative febrile UTI, grade I, II, III, and IV occurred in 16, 
10, one, and one case, respectively. Other complications 
included grade I macrohematuria (7), grade II tamponade 
(1), grade II urinary retention (1), and grade III complica-
tion that required general anesthesia because of difficulty in 
removing the stent (1). Grade III febrile UTI consisted of 
sepsis that did not require intensive care unit management 
and responded to conservative treatment within a few days, 
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while grade IV febrile UTI consisted of sepsis that required 
intensive care unit management due to the need for contin-
uous hemodiafiltration. A 76-year-old female with PS 2 and 
CCI 3 died of aspiration pneumonia at 7  days after URS 
(grade V).

Multivariate analysis adjusting for covariates determined 
by univariate analysis showed that preoperative pyuria 

(odds ratio 3.62, 95  % CI 1.26–9.11, P value 0.017) and 
preoperative APN (odds ratio 4.43, 95 % CI 1.06–11.16, P 
value 0.044) were significant risk factors for postoperative 
febrile UTI (Table 4).

Table 5 shows the association between degree of pre-
operative pyuria and severity of postoperative febrile 
UTI. Degree of pyuria was likely to be associated with 

Table 1   Patients characteristics 
according to postoperative 
febrile UTI

UTI urinary tract infection,MAP magnesium ammonium phosphate

* Statistically significant

Postoperative febrile UTI P value

No (%) Yes (%)

Total number of patients 153 125 (81.7 %) 28 (18.3 %)

Age (years)

 <65 103 86 (83.5 %) 17 (16.5 %) 0.410

 ≥65 50 39 (78.0 %) 11 (22.0 %)

Gender

 Male 98 84 (85.7 %) 14 (14.3 %) 0.087

 Female 55 41 (74.5 %) 14 (25.5 %)

Performance status

 0 112 96 (85.7 %) 16 (14.3 %) 0.105

 1 31 22 (71.0 %) 9 (29.0 %)

 ≥2 10 7 (70.0 %) 3 (30.0 %)

Charlson comorbidity index

 0 66 55 (83.3 %) 11 (16.7 %) 0.158

 1 46 40 (87.0 %) 6 (13.0 %)

 2 27 18 (66.7 %) 9 (33.3 %)

 ≥3 14 12 (85.7 %) 2 (14.3 %)

Body mass index

 <30 135 111 (82.2 %) 24 (17.8 %) 0.402

 ≥30 15 11 (73.3 %) 4 (26.7 %)

Stone history

 No 86 69 (80.2 %) 17 (19.8 %) 0.595

 Yes 67 56 (83.6 %) 11 (16.4 %)

Pyuria

 No 84 77 (91.7 %) 7 (8.3 %) <0.001*

 Yes 69 48 (69.6 %) 21 (30.4 %)

Preoperative acute pyelonephritis

 No 126 109 (86.5 %) 17 (13.5 %) <0.001*

 Yes 27 16 (59.3 %) 11 (40.7 %)

Preoperative ureteral stent

 No 111 96 (86.5 %) 15 (13.5 %) 0.013*

 Yes 42 29 (69.0 %) 13 (31.0 %)

Preoperative antibiotics

 No 103 86 (83.5 %) 17 (16.5 %) 0.410

 Yes 50 39 (78.0 %) 11 (12.0 %)

Stone composition

 MAP 7 5 (71.4 %) 2 (28.6 %) 0.472

 Others 146 120 (82.2 %) 26 (17.8 %)
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the severity of febrile UTI. Grade ≥2 febrile UTI in 
patients without pyuria (white blood cells <10/HPF) 
and those with pyuria (white blood cells ≥10/HPF) 
occurred in 2.4 % (2/84) and 14.5 % (10/69), respectively 
(P = 0.011). Two patients with severe pyuria (white blood 
cells ≥50/HPF) developed sepsis.

Stone compositions were analyzed in most cases [cal-
cium oxalate 98 (64.1 %)/calcium phosphate 18 (11.8 %)/

uric acid 9 (5.9  %)/cystine 4 (2.6  %)/magnesium ammo-
nium phosphate (MAP) 7 (4.6  %)/others 3 (2.0  %)/
unknown 14 (9.2 %)].

Discussion

This study examined the impact of preoperative character-
istics and operative procedure on postoperative infectious 
complications. Postoperative fever is the most frequent 
complication of URS [2, 7], and it is important to iden-
tify patients at risk of developing infectious complications 
of URS, including sepsis, as URS now could be indicated 
almost all patients without any specific contraindications.

The incidence of postoperative febrile UTI in the pre-
sent study was 18.3 %, much higher than that seen in previ-
ous reports. Sohn et al. analyzed 531 patients who under-
went diagnostic URS or URS for stones and reported that 
3.8  % of patients had infectious complications [8]. The 
higher incidence of infectious complications in our patients 
than that in the Sohn’s study may derive from the differ-
ence in the study inclusion criteria, patient characteristics, 
use of antibiotics or definition of infectious complications 

Table 2   Surgical outcomes 
according to postoperative 
febrile UTI

UTI urinary tract infection

* Stone size was calculated as the sum of the diameter of each stone in case of multiple stones

Total Postoperative febrile UTI P value

No (%) Yes (%)

Number of patients 153 (100 %) 125 (81.7 %) 28 (18.3 %)

Number of stones

 Single 93 (60.8 %) 78 (83.9 %) 15 (16.1 %) 0.387

 Multiple 60 (39.2 %) 47 (78.3 %) 13 (21.7 %)

Presence of kidney stone

 No 69 (45.1 %) 57 (82.6 %) 12 (17.4 %) 0.792

 Yes 84 (54.9 %) 68 (81.0 %) 16 (19.0 %)

Stone size* (mm)

 <20 99 (64.7 %) 84 (84.8 %) 15 (15.2 %) 0.139

 ≥20 52 (34.0 %) 39 (75.0 %) 13 (25.0 %)

 Unknown 2 (1.3 %) 2 (100 %) 0 (0.0 %)

Methods of ureteroscopy

 Semi-rigid 57 (37.3 %) 45 (78.9 %) 12 (21.1 %) 0.791

 Flexible 65 (42.5 %) 54 (83.1 %) 11 (16.9 %)

 Combined 31 (20.3 %) 26 (83.9 %) 5 (16.1 %)

Operative time (min)

 <90 90 (58.8 %) 75 (83.3 %) 15 (16.7 %) 0.531

 ≥90 63 (41.2 %) 50 (79.4 %) 13 (20.6 %)

 Unknown

Residual stones

 No 134 (87.6 %) 111 (82.8 %) 23 (17.2 %) 0.334

 Yes 19 (12.4 %) 14 (73.7 %) 5 (26.3 %)

Table 3   Complications according to the modified Clavien grading 
system

UTI urinary tract infection

z Frequency (%) Complications

I 23 (15.0 %) Febrile UTI (16), Macrohematuria (7)

II 12 (7.8 %) Febrile UTI (10), Tamponade (1), 
Urinary retention (1)

III 2 (1.3 %) Sepsis (1), Difficulty in removing 
ureteral stent (1)

IV 1 (0.7 %) Sepsis with need for continuous 
hemodiafiltration (1)

V 1 (0.7 %) Aspiration pneumonitis (1)
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between the studies. The present study strictly counted 
febrile UTI and body temperature >38 °C at any point post-
operatively that did not require any additional treatment as 
grade I febrile UTI. In fact, the rate of grade ≥  II febrile 
UTI which required additional treatments was 7.8  %. 
Moreover, the present study did not include diagnostic 
URS and may have higher rate of complicated cases than 
Sohn’s study (i.e., diabetes mellitus 31.4 vs. 11.1 %, preop-
erative ureteral stent 27.5 vs. 19.0 %). Stone size may also 
influence the complication rate, because a median stone 
size of 15  mm may be much larger than that in previous 
reports that studied the complications of URS or endouro-
logical procedures [7, 9]. However, stone size was not sig-
nificantly different between patients with and without UTI 
in this study (P = 0.139).

In multivariate analysis, preoperative pyuria and APN 
were significant risk factors for postoperative febrile UTI. 
Sohn et  al. revealed that bacteriuria and catheterization 
were the strongest risk factors for febrile complications, 
while age or diabetes mellitus was not a significant factor 
for febrile complications [8]. Youssef et  al. demonstrated 
that URS with preoperative sepsis had higher complica-
tion rates, including postoperative high fever and sepsis, 
than URS without preoperative sepsis [10]. Although sepsis 

before URS was not recorded in the present study, these 
results would be almost compatible with our results that 
preoperative pyuria and APN was associated with a signifi-
cantly increased rate of postoperative febrile UTI. The sig-
nificance of preoperative ureteral stent on infectious com-
plications remains unclear [11–13]. In the present study, 
preoperative stent was associated with a higher incidence 
of febrile UTI in univariate analysis but not in multivari-
ate analysis. About half of the patients with preoperative 
ureteral stent simultaneously presented acute pyelonephri-
tis (APN). APN was a more significant predicting factor 
for postoperative febrile UTI than preoperative ureteral 
stent (Table  4), which may make it difficult to determine 
the infectious risk of ureteral stent itself. Stone diameter, 
kidney stones, multiple stones or longer operative time, 
which were considered to predict residual stones or compli-
cations in previous studies [12, 14, 15], was not associated 
with postoperative febrile UTI in our patients, which might 
indicate that preoperative infectious conditions, like APN 
or pyuria, have a large impact on postoperative infectious 
complications.

Moreover, the degree of preoperative pyuria was likely 
to be associated with postoperative febrile UTI in this 
study. The incidence of grade ≥2 febrile UTI was 14.5 % 
in patients with pyuria, and 2.4 % in those without pyuria 
(P = 0.011). Two patients with severe pyuria presented with 
sepsis despite preoperative antibiotics. Matsumoto et  al. 
investigated antimicrobial prevention among 353 upper uri-
nary tract examinations, or treatments such as retrograde 
pyelography, single or double J stenting or percutaneous 
nephrostomy, and showed that pyuria or hydronephrosis 
prior to examinations or treatments was an independent risk 
factor for infectious complications [16]. Pyuria is very easy 
to recognize, and the degree of pyuria might reflect a poten-
tial risk of infectious complications after URS.

Sepsis after URS is a major complication to be avoided. 
The incidence of sepsis in the present study was 1.3 % (two 

Table 4   Multivariate analysis of factors predicting postoperative 
febrile UTI

UTI urinary tract infection, OR odds ratio, CI confidence interval

* Statistically significant

OR (95 % CI) P value

Gender (male vs. female) 1.24 (0.52–3.89) 0.469

Pyuria (no vs. yes) 3.62 (1.26–8.11) 0.017*

Preoperative acute pyelonephritis  
(no vs. yes)

4.43 (1.06–11.16) 0.044*

Preoperative ureteral stent (no vs. yes) 1.35 (0.45–4.51) 0.529

Table 5   Association between 
degree of preoperative pyuria 
and postoperative febrile UTI

UTI urinary tract infection, HPF high power field

* Sepsis with continuous hemodiafiltration

** Sepsis without intensive care unit management

White blood cells/HPF Pts. Febrile UTI (%) Clavien grade

I II ≥III 

0–1 20 1 (5.0 %) 0 1 0

1–4 35 3 (8.6 %) 3 0 0

5–9 29 4 (13.8 %) 3 1 0

10–49 37 6 (16.2 %) 4 2 0

50–99 19 9 (47.4 %) 3 5 1*

≥100 13 5 (38.5 %) 3 1 1**

Total 153 28 (18.3 %) 16 (10.5 %) 10 (6.5 %) 2 (1.3 %)
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cases). Only a few studies clearly described the incidence 
of sepsis after URS or endourological procedures. Geavlete 
reported that the incidence of fever and sepsis was 1.13 % 
among 2735 cases of semi-rigid URS at a single center 
[17]. Eswara et al. reported that the incidence of sepsis was 
3.0  % (11/328) after endourological procedures, includ-
ing 54 cases of percutaneous nephrolithotomy [9]. Youssef 
et  al. reported sepsis developed postoperatively in two 
patients (1.4  %)  with diabetes (one with and one without 
previous sepsis), and postoperative fever developed in five 
patients with previous sepsis. [10]. Appropriate antibiotics 
administration, lower irrigation pressure with unobstructed 
perioperative urinary drainage, or intraoperative urine or 
stone culture may be important in preventing postoperative 
infectious complications, including sepsis [18].

This study had several limitations. It was a retrospective 
study with a small sample size. The patients in this study 
were likely to have complicated conditions such as large or 
impacted stones and comorbid status since our institute is 
a tertiary referral center for stone treatments. Indications 
for ureteral stent or antibiotics were not clearly determined 
and were sometimes used at the physicians’ discretion. 
Information regarding intraoperative urine or stone culture, 
which is considered to be important for antibiotics selec-
tion to prevent severe infectious complications, was not 
available in the study.

Conclusions

Preoperative pyuria and APN were associated with postoper-
ative febrile UTI. The degree of pyuria might be a marker of 
the severity of postoperative febrile UTI; however, this study 
was retrospective and lacked some important information 
(e.g., urine culture or indication for ureteral stent or antibiot-
ics). Caution with regards the prevention of severe infectious 
complications, such as sepsis, should be taken by urologists.
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