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Introduction The aim of this study was to describe the complications of ureteroscopy (URS) and to investi-
gate whether performing URS outside normal working hours leads to increased risk for clinically significant
complications.

Material and methods A cohort of 486 consecutive patients treated with URS, with a total of 567 sessions
between 2009 and 2015 at Helsingborg/Angelholm Hospital, Sweden, was analyzed. Outcome was compli-
cations within 14 days after URS treatment.

Results We found no increased risk of complications related to URS performed outside normal working hours.
Stone-free rate (SFR) in the distal third of the ureter was 95.2% (315/331), in the middle ureter 92.8% (90/97),
in the proximal ureter 84.0% (63/75) and 69.0% (40/58) in renal pelvis. The overall complication rate was
10.6% (n = 60). None of the potential risk factors for complications showed any significance when adjusted for
age and gender. We found an inverse relationship between stenting and SFR (p = 0.002). The most common
preoperatively cultured bacteria was Escherichia coli. With adequate antibiotics, there was no increased risk
of complications. There was an increased risk of complications after URS related to age, but not with gender.
Conclusions URS in modern setting provides excellent results with adequate SFR and low morbidity. Time
of day, the presence of urological specialized operating nurses did not affect the risk of complications and
we found no other significant risk factors for complications. Escherichia coli was the most commonly found
bacteria in preoperative cultures. The risk of complications increases with age. For patients >65 years old,
this should be considered in preoperative counseling.

INTRODUCTION

For the past 7,000 years our civilizations have
been trying to find a cure to the suffering caused
by stones in the urinary tract [1]. We can now treat
stones within the urinary tract, and minimize the
morbidity and mortality. In Sweden, the incidence
of urolithiasis is 1-2% in males and 0.5% in females
[2]. The prevalence was over 10% in males and 3%
in females. The recurrence of urolithiasis within
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10 years has been reported to be 26% in first-time
stone formers [3]. The prevalence of urolithiasis in
Western countries range from 8-19% in males and
from 3-5% in females [4] and the prevalence of uro-
lithiasis is increasing [5].

Studies suggest that ureteroscopy (URS) is as effec-
tive as extracorporeal shockwave lithotripsy (ESWL)
for treating stones also in proximal parts of the uri-
nary tract [6, 7]. The guidelines of the European
Association of Urology (EAU) [8] recommend using
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either ESWL or URS for stones <2 cm. With the ex-
ception of untreated urinary tract infections (UTI)
and contraindications for general anesthesia, URS
can be safely performed in the majority of patients.
The Holmium: YAG laser is effective on all types
of stones and is nowadays considered the gold stan-
dard for stone disintegration. Preoperative stent-
ing has been shown to increase the success rate
of the URS treatment [9]. The usage of postoperative
stents in URS can, however, cause irritative lower
urinary symptoms [10].

Stone-free rate (SFR) is used to measure outcome
and successful treatment. Residual stones <4 mm
in diameter after treatment have been considered
clinically insignificant, and the patient considered
stone- free [11]. The complication rates range from
9-25%, after URS [8].

A urine culture is mandatory according the EAU
guidelines, and patients with a UTI should receive
antibiotic treatment prior to URS [8]. The most com-
mon bacteria causing a UTI is Escherichia coli [12].
The complication rates for post-URS UTI range from
2-4%, and the rates of sepsis range from 2-4% [13].

The discussion of whether stone surgery should be
done outside normal working hours or not is debated
within the urological society. The influence of per-
sonnel not specially trained in urological procedures
(on- call operating personnel) and whether the sur-
geon's fatigue may affect outcome and complication
rates is debated and sometimes used as an excuse
for not preforming stone surgery at night.

The objective of this study is to retrospectively
evaluate the outcome of patients treated with URS
in the north-western part of the Scania County, Swe-
den, during the period of 2009 to 2015. Additionally,
our goal was to describe the complication's related
to URS. Evaluating and understanding the compli-
cations may potentially lead to better patient selec-
tion and consequently improved safety for patients
treated with URS.

MATERIAL AND METHODS

All consecutive patients treated with URS at Hels-
ingborg/Angelholm Hospital in the north-western
part of Scania County, Sweden, during the period
2009-2015, were included. Symptomatic stones
>6 mm were considered a treatment indication.
Stones <6 mm persisting after one month on X-ray
were also considered a treatment indication.

The method used to treat the stone was decided
by the urologist in consensus with the patient. Pa-
tients with stones >6 mm and located in the lower
third part of the ureter were recommended URS.
Pre-URS stenting was not used routinely.

A semi-rigid ureteroscope was used when the stone
was located in the ureter. A flexible ureteroscope was
used in the renal pelvis. Holmium Laser was used for
fragmentation.

For the journal search the Swedish surgical codes
for nephro-pyelo-lithotomy, urethero-lithotomy, and
uretheroscopy were used, also including the diagno-
ses in the updated Charlson Comorbidity Index and
mortality [14] (see Appendix 1).

The data gathered were: sex; age at intervention;
size and location of stones according to pre- and
postoperative computed tomography (CT) scan;
pre- and postoperative use of pigtail stent; preopera-
tive urine culture; type of bacteria; pre-, per-, and
postoperative antibiotics; days with antibiotics; days
of hospitalization; and if the patient sought medi-
cal attention at the emergency department within
14 days of the surgery.

Stone-free status was defined as absence of stones or
presence of residuals <4 mm, in accordance with the
clinic standard, evaluated on postoperative CT, and
presented as: no residual stones, residual stones

<2 mm, and residual stones <4 mm. If the urologist
during the operation could confirm that all stones
and fragment were removed, it was not mandatory
to follow-up with a CT. For patients without a fol-
low-up CT, the medical records were re-examined
ensuring that the patient had not sought medical
attention due to stone events within one year after
the treatment. To evaluate if the complication rate
could correlate to the personnel performing surgery
(on-call personnel/normal operating personnel),
if fatigue could be a factor (nights, not between
0800-1700) or if surgery was performed acute or elec-
tive could have an effect on complications, data was
collected from the surgical procedures. Additionally,
flexible and semi-rigid ureteroscopy were compared
regarding the complication rates.

To grade surgical complications, a modified version
of the Clavien-Dindo classification was used (see Ap-
pendix 2). The classification can be used in all types
of surgery [15].

For patients registered at the emergency department
within 14 days, further data were extracted: cause
of admission decided by the admitting doctor (infec-
tion, bleed, pain, or other); days until readmission;
if the patient was readmitted; days of re-hospitaliza-
tion; if blood and/or urine cultures were taken; type
of bacteria; antibiotics given; ICU treatment; respi-
ratory rate; level of consciousness; and if the systolic
blood pressure were below 100 mmHg.

Registration of the long-term mortality was made
on December 12, 2017, ranging from 3 to 9 years.
The mortality was reviewed and registered at fixed
intervals following the URS treatment; at 28 days,
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Table 1. Patient characteristics and complications

Patients not seeking Patients seeking medical

A(Ilnp_aggg)ts medical within 14 days care within 14 days
- (n=507) (n=60)

Age, Mean (+SD) 55.0 (16.3) 54.8 (16.1) 56.7 (18.1)
Diabetes 12.2% (n = 69) 12.4% (n = 63) 10.0% (n = 6)
Sex M:F ratio 2.5:1 2.6:1 2:1
Charlson 0 71.4% (n = 405) 72.0% (n = 365) 66.7% (n = 40)
Comorbidity 1 6.2% (n = 35) 5.5% (n = 28) 11.7% (n=7)
Index 2 15.9% (n =90) 15.4% (n = 78) 20.0% (n=12)

3 3.9% (n =22) 4.1% (n=21) 1.7% (n=1)

4 1.6% (n=9) 1.8% (n=9) -

6 0.4% (n=2) 0.4% (n=2) -

7 0.2% (n=1) 0.2% (n=1)

8 0.5% (n=3) 0.6% (n =3)
Mortality 28-d - -

90-d 0.2% (n=1) - 1.7% (n=1)

ly 0.9% (n=5) 0.8% (n=4) 1.7% (n=1)

2y 2.1% (n = 12) 2.0% (n = 10) 3.3% (n=2)

3y 2.8% (n=16) 2.6% (n=13) 5.0% (n=3)

5y 8y 4.8% (n=27) 5.1% (n = 26) 5.0% (n = 3)

6.0% (n = 34) 5.9% (n=30) 6.7% (n = 4)

Clavien-Dindo 0 79.4% (n = 450) 87.2% (n = 442) 13.3% (n = 8)
Classification 1 12.0% (n = 68) 9.9% (n = 50) 30.0% (n = 18)
Score 2 6.5% (n =37) 2.2% (n=11) 43.3% (n =26)

3 1.9% (n = 11) 0.8% (n = 4) 11.7% (n=7)

4 0.2% (n=1) - 1.7% (n=1)

90 days, 1 years, 2 years, 3 years, 5 years, and
8 years.

Statistical methods

For correlations between different variables, uni-
variate logistic regression analyses were used. If the
analyses were found to be statistically significant,
multivariate logistic regression was used comparing
the multiple covariates to the same dependent. When
the multivariate logistic regression analysis was
used, gender and age were included as predefined
confounding variables. In case of a small sample
(n <10/covariate) no multivariate logistic regression
analysis was used. When comparing non-binary vari-
ables, the Kruskal-Wallis test was used. The value
of p <0.05 was considered statistically significant.
The statistical analyses were performed using IBM
SPSS for Mac OS v24.0.0.0.

This study was approved by the local ethics commit-
tee at Lund University (Dnr 2017/15) and the head of
the Department of Urology at Helsingborg Hospital.

RESULTS

Between January 2009 and December 2015, 486 in-
dividual patients were treated with URS in a total of
567 sessions. In 60.4% (343/568) the patients could

be discharged from the hospital on the same day. If
admitted the mean hospitalization time was 2.0 days.
81 (14.3%) patients demanded multiple sessions,
whereas 28 (4.9%) of the patients were treated two
times, five patients were treated three times, and two
patients were treated five times. Twenty patients
(3.5%) were re- treated for the same stone within
6 months.

All consecutive sessions of URS during
2009-2015 (n= 567*)

Patients seeking medical attention
within 14 day l'! URS (n=60)
dlml‘d:n 40}
Cause of / \
Infectio nln 19 P |m[n 13) J!]xlm\,[n 6) Othe Hn 1)
SOF, \\ur [ sor \ ore =2 SOF; \\m =2 q:)[-\

(n=6) (n _\| (n=2) n 1:

l

ICU {n=1)

* = 486 patients, 35 treated at multiple times

Figure 1. Flowchart of re-admitted patients, divided into
cause of re-admission. The distribution of patients with
sequential sepsis-related organ failure assessment (SOFA)
score 2 is also shown.
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Table 2. Stone characteristics and use of ureteral stent

All patients Baﬁents no_t sc_eeking Patients s.ee_king medical
(n = 567) medical care within 14 days care within 14 days
(n=507) (n =60)
Stone location Distal 58.4% (n =331) 58.4% (n = 296) 58.3% (n = 35)
Middle 17.1% (n = 97) 17.9% (n = 91) 10.0% (n = 6)
Proximal 13.2% (n =75) 13.2% (n =67) 13.3% (n = 8)
Renal pelvis 10.2% (n = 58) 9.5% (n =48) 16.7% (n = 10)
Bilateral 1.1% (n=6) 1.0% (n=15) 1.7% (n=1)
Stone size <2 mm 1.8%(n = 10) 1.6% (n=8) 3.3% (n=2)
>2<4 mm 18.0% (n = 102) 18.1% (n =92) 16.7% (n = 10)
>4-<6 mm 32.3% (n=183) 33.2% (n = 168) 25.0% (n =15)
>6<10 mm 40.2% (n = 228) 39.3% (n =199) 48.3% (n=29)
>10 mm 7.7% (n = 44) 7.9% (n = 40) 6.7 (n=4)
Stone size at follow-up No residual stones 59.8% (n = 339) 59.2% (n = 300) 65.0% (n = 39)
<2 mm 3.5% (n =20) 3.4% (n=17) 5.0% (n=3)
>2<4 mm 3.2% (n = 18) 2.4% (n =12) 10.0% (n = 6)
>4-<6 mm 5.8% (n=33) 5.6% (n =28) 8.4% (n=5)
>6<10 mm 2.8%(n = 16) 3.0% (n = 15) 1.7% (n=1)
>10 mm 1.1% (n =6) 1.0% (n =5) 1.7% (n=1)
No follow-up 21.7% (n =123) 23.5% (119) 6.7% (n = 4)
Patient no-show 1.9% (n=11) 2.0% (n =10) 1.7% (n=1)
No longer in Scania 0.2% (n=1) 0.2% (n=1) -
Ureteral stent Before 15.9% (n =90) 15.8% (n = 80) 16.7% (n = 10)
After 34.4% (n = 195) 34.3% (n=174) 35.0% (n=21)
SFR 90.7 (n =515) 90.3% (n = 458) 88.3% (n =53)

SFR — stone-free rate

Table 3a. Preoperative stone location in the upper urinary tract and residual stone size

Distal third of ureter Middle third of ureter Proximal third of ureter Renal pelvis
(n=331) (n=97) (n=75) (n=58)

SFR 95.2% (n = 315) 92.8% (n =90) 84.0% (n =63) 69.0% (n = 40)
No residual stones . 66.2% (n =219) . 62.9% (n =61) . 50.7% (n = 38) . 34.5% (n = 20)
<2 mm . 2.7% (n=9) . 4.2% (n=4) . 53% (n=4) . 5.1% (n=3)
>2 <4 mm . 0.9% (n=3) 3.1% (n=3) . 6.7% (n=5) 10.4% (n = 6)
>4 <6 mm . 2.4% (n=28) . 5.2% (n=5) . 8.0% (n=6) . 19.0% (n = 11)
>6 <10 mm ' 2.1% (n=7) ' 1.0% (n=1) ' 6.7% (n = 5) ' 5.1% (n = 3)
>10 mm . - . 1.0% (n=1) . 1.3%(n=1) 6.8% (n=4)
No follow-up ' 23.6% (n = 78) ' 20.6% (n = 20) ' 18.7% (n = 14) ' 17.2% (n = 10)
Patient no-show . 1.8% (n=6) . 2.1% (n=2) . 2.7%(n=2) . 1.7% (n=1)
No longer in Scania . 0.3%(n=1) . - . - . -

SFR — stone-free rate

Table 3b. Preoperative stone size and stone-free rate

Preoperative <2 mm >2<4 mm >4<6 mm >6<10 mm >10 mm
stone size (n=10) (n=102) (n=183) (n=228) (n=44)
SFR 100% (n = 10) 100% (n = 102) 96.2% (n =176) 84.6% (n =193) 68.2% (n = 30)

SFR — stone-free rate

Age, sex, Charlson Comorbidity Index score, diabetic ~ scored >1 according to Clavien-Dindo system [15].
comorbidity, long-term mortality, and the Clavien- Data regarding stone location in the ureter, stone size,
Dindo classification score are presented in Table 1. The  and the use of ureteral stents are presented in Table 2.
overall SFR was 90.7% (515/566799 (Table 2). All pa- SFR's determined by preoperative stone location are
tients who were readmitted within 14 days (Figure 1)  presented in Table 3a.
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Table 3c. Size of residual stones needed to be re-treated
within 6 months

Re-treated patients within 6 months

(n=20)
Size of residual stone
<2 mm 10.0% (n = 2)
>2 <4 mm 10.0% (n =2)
>4 <6 mm 30.0% (n=6)
>6 <10 mm 35.0% (n=7)
>10 mm 15.0% (n = 3)

SFR provided preoperative stone size showed
100 % success rate in stones <4 mm (n = 112). SFR
for stones >4<6 mm 96.2 % (176/183), for stones
>6<10 mm 84.6 % (193/228), and for >10 mm
68.2 % (30/44) (Table 3a and 3b).

Of the 20 patients re-treated for the same stone
within 6 months, 4 patients (20.0%) had a residual
stone size of <4 mm (Table 3c). This equaled 10.5 %
(4/38) out of all patients with residual stones, consid-
ered stone-free.

Operating with the on-call OR (operating room) nurs-
ing staff or the evening or night staff, we found a SFR
of 97.6% (1/41) compared to the SFR of 89% (52/474)
during normal working hours; when compensating
for age/gender we found no significant difference.

A positive urine culture was found in 15.9% of the
patients (90/567). The most common pathogen was
Escherichia coli (32/90, 35.6%) and the second most
common was Enterococcus faecalis (17/90, 18.9%).
A total of 79 patients (13.9%) received preoperative
antibiotic treatment, 341 patients (60.1%) received
perioperative antibiotics, and 103 patients (18.2 %)

Table 4. Preoperative urine culture and antibiotics treatment

Cl ClI

Rate  95% 95%
Covariate/dependent lower upper
Ureteral stent-before/
SFR —_— 0,748 0,371 1,509
Charlson Comorbidity/
Re-admitted —— 0,945 0,745 1,199
Diabetes/ J_
Re-admitted 0,988 0912 1,071
Location ->
Re-admitted —-— 1,138 0,888 1,457
Neg. culture w/o anti-
Biotics/ Re-admitted .i 0,947 0,892 1,006
Neg. culture with anti- J
biotics/ Re-admitted 0,977 093 1,025

Charlson Comorbidity/

-
SOFA score >2 1,915 0,969 3,787

Eos. Breaperative
culture/ SQEA score >2 = 1,094 0,972 1,231
Diabetes/

" B
Mortality 1,789 0,711 4,506
Location ->
Mortality = B 0,701 0461 1,067
Pos. Preoperative
culture/ Mortality r 1,065 0,991 1,146

0 2

Figure 2. Forest plot of univariate logistic regression analyses
without significant P-value.

received postoperative antibiotics treatment. Of the
perioperative antibiotics, aminoglycoside was the
most used type (235/341, 69.0%) (Table 4).

Data regarding patients seeking medical attention
within 14 days are presented in Table 5. 60 patients
(10.6%) sought medical attention within 14 days,
of these 40 (7.1%) were readmitted. The causes of re-
admission were infection (19/60, 31.7%), pain (13/60,
21.7%), bleeding (6/60, 10.0%), and other causes
(2/60, 3.3%).

Patients not seeking

Patients seeking

A(Ilnp_agg;;cs medical care within 14 days medical care within 14 days
- (n=507) (n=60)
Positive urine culture 15.9% (n = 90) 14.0% (n=71) 31.7% (n=19)

E. Coli
Enterococcus faecalis
Other bacteria

Preoperative antibiotics
Ciprofloxacin
TMP/SMX
Other antibiotics

Perioperative antibiotics
Aminoglycoside
Other antibiotics

Postoperative antibiotics
Ciprofloxacin
TMP/SMX
Other antibiotics

Days of antibiotic treatment,

Mean (range)

35.6% (n = 32/90)
18.9% (n = 17/90)
45.5% (n = 41/90)

13.9% (n = 79)
25.3% (n = 20/79)
19.0% (n = 15/79)
55.7% (n = 44/79)

60.1% (n = 341)
69.0% (n = 235/341)
31.0% (n = 106/341)

18.2% (n = 103)
36.9% (n = 38/103)
34.0% (n = 35/103)
29.1% (n = 30/103)

2.3 (0-30)

39.4% (n = 28/71)
21.1% (n = 15/71)
39.4% (n = 28/71)

13.2% (n = 67)
28.4% (n = 19/67)
19.4% (n = 13/67)
52.2% (n = 35/67)

59.4% (n =301)
67.4% (n =203/301)
32.6% (n =98/301)

17.8% (n =90)
38.9% (n =35/90)
34.4% (n = 31/90)
26.7% (n = 24/90)

2.2 (0-30)

21.1% (n = 4/19)
10.5% (n = 2/19)
68.4% (n = 13/19)

20.0% (n = 12)
8.3% (n = 1/12)
16.7% (n = 2/12)
75.0% (n = 9/12)

66.7% (n = 40)
80.0% (n = 32/40)
20.0% (n = 8/40)

21.7% (n = 13)
23.1% (n = 3/13)
30.8% (n = 4/13)
46.1% (n = 6/13)

2.8 (0-25)

TMP/SMX — trimethoprim/sulfamethoxazole; E. Coli — Escherichia coli
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Of the patients admitted, 12 (20.0%) had a SOFA
(Sequential sepsis-related organ failure assessment)
score >2 and one patient was admitted to the ICU [16].
Logistic regression model with SFR, re-admission,
SOFA score >2, or mortality as a dependent fac-
tor, without statistical significance, are presented

in Figure 2 as a forest plot. The univariate logistic
regression analyses showing statistical significance
are presented in Table 6. Parameters obtaining
p <0.05 were further investigated in multivariate lo-
gistical regression, adding the predefined confound-
ing variables of gender and age. SFR is significantly

Table 5. Characteristics of patients with complications

Patients seeking medical care

within 14 days

Patients seeking medical care
within 14 days, but not re-admitted

Patients seeking medical care
within 14 days, re-admitted

(n =60) (n=20) (n =40)
Age, Mean (£SD) 56.7 (18.1) 59.4 (17.6) 55.4 (18.3)
Sex M:F Ratio 2:1 4:1 1.5:1
Cause of admission
Infection 33.3% (n=20) 5.0% (n=1) 47.5% (n=19)
Bleeding 13.3% (n =8) 10.0% (n = 2) 15.0% (n =6)
Pain 40.0% (n = 24) 55.0% (n=11) 32.5% (n=13)
Other 13.3% (n =8) 30.0% (n=6) 5.0% (n=2)
Days until re-admission,
Mean (range) 4.3 (0-14) 3.6 (0-14) 4.8 (0-14)
Days of re-hospitalisation,
Mean (range) 3.1 (0-20) - 4.6 (1-20)
Blood culture drawn 40.0% (n = 24) - 60.0% (n = 24)
Urine culture drawn 63.3% (n = 38) 40.0% (n = 8) 75.0% (n = 30)
Positive culture 21.7% (n=13) 10.0% (n = 2) 27.5% (n=11)

Escherichia coli
Enterococcus faecalis
Other bacteria

38.5% (n = 5/13)
7.7% (n = 1/13)
53.8% (n = 7/13)

Antibiotics 60.0% (n = 36)
Ciprofloxacin 38.9% (n = 14/36)
TMP/SMX 13.9% (n =5/26)

Aminoglycoside
Otherantibiotics

ICU
SOFA score 22

30.6% (n =11/36)
16.7% (n = 6/36)

1.7% (n=1)
20% (n=12)

100% (n = 2/2)

27.3% (n =3/11)
9.1% (n = 1/11)
63.6% (n = 7/11)

30.0% (n = 6) 75.0% (n = 30)
33.3% (n=2/6 40.0% (n = 12/30)
16.7% (n = 1/6 13.3% (n = 4/30)

)

( )

33.3% (n = 2/6)
( )

30.0% (n = 9/30)

(
16.7% (n = 5/30)

2.5% (n=1)
27.5% (n=11)

TMP/SMX — trimethoprim/sulfamethoxazole

Table 6. Univariate logistical regression analyses showing statistical significance

P-value OR Cl 95%
On call personal to SFR 0.141 0.222 0.606-33.378
Not normal working hours to SFR 0.141 0.222 0.606-33.378
Stone location in ureter to SFR <0.001 0.482 0.376-0.616
Preoperative stone size to SFR <0.001 0.885 0.852-0.920
Postoperative ureteral stent to SFR 0.002 0.413 0.237-0.721
Clavien-Dindo to re-admission <0.001 7.996 5.318-12.022
Positive preoperative urine culture to readmission 0.001 1.100 1.041-1.161
Clavien-Dindo to mortality 0.022 1.557 1.065-2.278
Charlson Comorbidity index to mortality <0.001 1.869 1.506-2.320
SOFA score >2 to mortality 0.023 15.667 1.460-168.074
Clavien-Dindo to SOFA score 22 0.003 5.426 1.788-16.466
Age to SOFA score >2 0.014 1.062 1.012-1.115

SFR — stone-free rate; SOFA — sequential sepsis-related organ failure assessment



CENTRAL EUROPEAN JOURNAL OF UROLOGY

affected by stone location in the ureter (p <0.001,
OR 0.515, CI 95% 0.389-0.682), preoperative stone
size (p <0.001, OR 0.728, CI 95% 0.654-0.810),
and postoperative ureteral stents (p = 0.009, OR 0.418,
CI 95% 0.217-0.804). Using readmission as a depen-
dent, only the Clavien-Dindo classification (p <0.001,
OR 8.014, CI 95% 5.220-12.304) was confirmed to
be significant. Mortality was not increased if the pa-
tient was readmitted within 14 days.

The risk of surgical complications in regard to the
time of day (0800-1700 vs. other), ordinary vs. on
call personal, acute vs elective surgery and flexible
vs semi-rigid ureteroscope, no significant differences
were found (Table 7). Age, however, was significant
in all groups and the receiver operating characteris-
tic (ROC) curve analysis was performed [16]. Most
accurate cut-off point of age, regarding age and the
risk of complications, was 65 years (area under curve
(AUC) 0.6) (Figure 3).

Charlson Comorbidity index, preoperative stone
size, and stone location in the ureter to Clavien-
Dindo showed no statistical significant association
with postoperative risk for complications (p = 0.227,
p = 0.274, p = 0.720, respectively) (Figure 2). A uni-
variate logistical regression analysis was made with
diabetes [17] to Clavien-Dindo (dependent) showing
no statistical significance (p = 0.717).

DISCUSSION

Regarding the definition of surgical success, there
are different ways to report this; however, the older
SFR meaning ‘Stone Free Rate’ used when the re-
sidual fragments are <4 mm and hence corresponds
well to the newer ‘Successful treatment’ having the

Sensitivity + Specificity
& =
1 1 1 I

1.00 =

0.95

Cut-off = 65

0.90 =
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(
n AUC (95 % CI) #111) Sensitivity (95 % CI) | Specificity (95 % CI)
568 0.6058 (05445, 65 49.49 (45.38; 53.61) | 71.43 (61.71.75.14)
0.6671)

Figure 3. Recevier operating characteristic (ROC) curve de-
scribing sensitivity + specificity vs. age for risk of complications
and ROC curve.

same definition. The SFR of 90.1% found in this study
is comparable to similar studies [6]. Georgescu et al.
showed similar results (SFR 90.9%) [18]. Somani
et al. reported a SFR of 85.6% in a multi-center world-
wide cohort [19]. Ghani & Wolf [20] reviewed multiple
studies in order to determine a SFR for URS. Stone-
free (no residual stones) was found in 51%, with
a cut- off of <2 mm, a SFR of 77% was found, and with
a cut-off of <4 mm a total SFR of 84.5% was found.

Compared to our data (<2 mm/86.9% and <4 mm/83.4%,
respectively), the success rate seems to be slightly
higher at our center. In a worldwide study includ-

Table 7. Logistical regression analyses regarding hour of surgery, normal vs. call-time surgery, acute vs. elective surgery and flex-

ible vs. semi-rigid ureteroscope and the risk of complications

Model Variable OR (95% Cl) p-value

Time of day 08.00-17.00 vs. other time of day 0.5754 (0.2186; 1.5145) 0.2630
Age 1.0230 (1.0085; 1.0377) 0.0018

Men vs. women 1.0781 (0.6562; 1.7713) 0.7664

Night / Call Night / Call vs. daytime 0.5380 (0.2583; 1.1204) 0.0977
Age 1.0224 (1.0080; 1.0371) 0.0023

Men vs. women 1.0870 (0.6612; 1.7868) 0.7423

Acute Acute vs. elective 0.7539 (0.4400; 1.2919) 0.3040
Age 1.0218 (1.0073; 1.0365) 0.0032

Men vs. women 1.0700 (0.6510; 1.7588) 0.7895

Flexible Flexible vs. standard 1.6526 (0.9386; 2.9095) 0.0818
Age 1.0224 (1.0078; 1.0371) 0.0025

Men vs. women 1.1227 (0.6815; 1.8494) 0.6496
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ing 9681 patients operated with URS, SFR in differ-
ent parts of the ureter was: 94.2% in the distal third
part of the ureter, 89.4% in the middle third part
of the ureter, and 84.5% in the proximal third part
of the ureter [6]. This is equivalent to our results.
As expected, our statistical analysis could confirm
that the more distal the stone was, the more prob-
able was a successful stone removal (p <0.001).

The term "clinically insignificant residual stones" re-
mains debated [21]. In an early, prospective study fol-
lowing 160 patients with remaining stone fragments
of <4 mm after receiving ESWL treatment, about 40%
had symptomatic episodes and required intervention
[22]. Rebuck et al. [23] evaluated the natural course
of post-URS remaining fragments, using a CT-scan
to follow fragments <4 mm, and showed that 13% of
patients with residual fragments <4 mm needed to
be re-treated. In our study, 10.5% (4/38) of patients
with residual fragments <4 mm underwent re-URS
within 6 months. Treating residual stones <4 mm is
debatable. There is a significant chance of spontane-
ously passage, 79.6% passes within 20 weeks accord-
ing to Jendeberg et al. [24] . If this corresponds to
residuals after surgery in the not known. Their data
showed the rate of spontaneous passage were 98%
in stones >3 mm, 81% in stones 4 mm, 65% in stones
5 mm, 33% in stones 6 mm, and 9% in stones >6.5 mm.
Our data could show that a significantly higher SFR
was reached among smaller stones (p <0.001).
Preoperative ureteral stenting may affect the success
rate of the URS. A meta-analysis of nine retrospec-
tive studies with a total of 11,239 patients showed
a higher SFR if the patient had received a preopera-
tive ureteral stent [25], confirmed in other studies
[26]. If the positive effect on SFR by preoperative
stenting is due to stone location / stone burden or by
stenting itself, remains unclear [9]. Our data show
no significant effect of preoperative stenting on SFR
(p = 0.417) which also Nabi et al. [10] found. Regarding
postoperative stenting we found a negative correlation
to SFR (p = 0.002) (independent of age, gender, stone
size, and stone location). This might be explained by
local clinical practice, stents were used for the most
complicated cases having longer operating time.
Correlation between the positive urine culture pri-
or to URS to positive urine culture at readmission
showed no significance (p = 0.211). All patients with
positive urine culture prior to the treatment received
antibiotics pre-, peri-, and/or postoperatively. Our
data showed a tendency (p = 0.070) that patients
with negative urine culture prior to URS not receiv-
ing antibiotics had a higher incidence of positive
urine culture at readmission maybe indicating in-
fection as a result of surgery or the effect of bacte-
ria in/on the stone. As expected, a third of the urine

cultures show growth of Escherichia coli (35.6%).
The increasing resistance in Escherichia coli to an-
tibiotics is alarming [27]. Our study shows a use
of ciprofloxacin in approximately 30% of patients,
and TMP/SMX in almost 25%. Regardless of its ac-
cordance with the EAU - Guidelines on Urolithiasis
at the time, this might contribute to increasing resis-
tance in the future.

It is noteworthy that of patients being re-admitted,
11 had positive urine and/or blood culture, and all
SOFA score >2. URS treatment itself may entail
a risk of impacting creatinine levels [28], maybe giv-
ing all our patients a SOFA score of 1. Study limita-
tions with retrospective data, trying to classify the
gSOFA/SOFA score requires lots of work and pa-
tients rarely are classified according to this algo-
rithm which could lead to inaccuracy.

Perez et al. [6] showed an intraoperative complication
rate of 3.8-7.7%, and a postoperatively complication
rate of 2.4-4.6% depending on stone location, including
bleeding, infection, pain, and others. This can be com-
pared to a complication rate of around 6% in ESWL,
and approximately 10% in PCNL [8]. Our data show
a re-admission rate/complication rate of 7.1/10.7%.
We show no increased risk for postoperative com-
plications in patients with comorbidities classified
with the Charlson Comorbidity index (p = 0.720),
nor in patients with diabetes (p = 0.717). According
to our findings there were no correlation between
an increased risk of complications and stone location
(p = 0.227) or stone size (0.274). This study does not
show an increased risk for complications when sur-
gery is performed with on-call personal or if it is per-
formed acute and the time (day/night) does not seem
to matter. The possibility of selection bias regarding
this group and a tendency to only do uncomplicated
stones outside normal working hours could be one
explanation. Another could be that on-call surgery
was performed only by senior consultants. Since the
numbers are small, larger studies are needed. Stud-
ies have indicated that the risk of complications does
not increase with age [29]. In our study the risk of
complications seems to increase with age and the
ROC curve analysis indicates that a possible cut off
at 65 years might be recommended.

As in other retrospective cohort studies, we have had
to rely on the documenting doctor/nurse for all ret-
rospective data. Some of our findings are based on
small numbers and errors in documentation might
lead to shifts in our data analyses.

CONCLUSIONS

According to our findings performing ureteroscopy
outside ‘office hours’ does not increase the complica-
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tion rate. Outcome of URS treatment in the north-
western part of Scania County, Sweden, seems to be
in parity with previous studies.

We conclude that there are a few complications to
modern URS treatment and that stone-free rate
(SFR) is high. URS seems to be a safe and effec-
tive method for treating ureteral stones regard-
less of location, but should preferably be used
for stones in the lower part of the ureter. In this
study, we found no significant risk factors for
complications. E. coli is the most common bacte-
ria in preoperative cultures. The risk of compli-
cations increases with age and for patients older

Appendix 1

than 65 years another modality than URS could be
considered.
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Updated Charlson Comorbidity Index (Quan, 2011 #71). Used to predict long-term mortality among patients
with chronic disease(s). The updated score of the Index was used, validated to modern treatment of these

disease(s).

Variable

Updated Charlson Score

Charlson comorbidity
Myocardial infarction
Congestive heart failure
Peripheral vascular disease
Cerebrovascular disease
Dementia
Chronic pulmonary disease
Rheumatologic disease
Peptic ulcer disease
Mild liver disease
Diabetes without chronic complications
Diabetes with chronic complications
Hemiplegia or paraplegia

Renal disease

Any malignancy, including leukaemia /lymphoma

Moderate or severe liver disease
Metastatic solid tumour
AIDS/HIV

Maximum comorbidity score

A O IN IR N IR O IN O R R N O 0 N O

N
~

AIDS — acquired immunodeficiency syndrome; HIV — human immunodeficiency virus

The following comorbid conditions were mutually exclusive: diabetes with chronic complications and diabetes
without chronic complications; mild liver disease and moderate or severe liver disease; and any malignancy

and metastatic solid tumour.
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Appendix 2

The Clavien-Dindo Classification, used to classify surgical complications [40].

Any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, endoscopic and radiolo-

gical interventions.

Grade | Allowed therapeutic regimens are: drugs as antiemetics, antipyretics, analgetics, diuretics and electrolytes and physiotherapy. This grade
also includes wound infections opened at the bedside.
Requiring pharmacological treatment with drugs other than such allowed for grade | complications.
Grade Il A - .
Blood transfusions and total parenteral nutrition are also included.
Grade |ll Requiring surgical, endoscopic or radiological intervention.
Grade IV Life-threatening complication (including CNS complications) requiring IC/ICU-management.
Grade V Death of a patient.
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