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Abstract
To evaluate the feasibility of urgent ureteroscopy (uURS) and elective ureteroscopy (eURS) in the management of patients 
with renal colic due to ureteral stones. Patients who were operated for ureteral stones between September 2020 and March 
2022 were determined retrospectively. The patients who were operated within the first 24 h constituted the uURS group, while 
the patients who were operated after 24 h were classified as eURS. No limiting factors such as age, gender and concomitant 
disease were determined as inclusion criteria. Patients with bilateral or multiple ureteral stones, bleeding diathesis, patients 
requiring emergency nephrostomy or decompression with ureteral JJ stent, and pregnant women were not included. The two 
groups were compared in terms of stone-free rate, complications, and overall outcomes. According to the inclusion–exclu-
sion criteria, a total of 572 patients were identified, including 142 female and 430 male patients. There were 219 patients 
in the first group, the uURS arm, and 353 patients in the eURS arm. The mean stone size was 8.1 ± 2.6. The stone-free 
rate was found to be 87.8% (502) in general, and 92 and 85% for uURS and eURS, respectively. No major intraoperative 
or postoperative complications were observed in any of the patients. Urgent URS can be performed effectively and safely 
as the primary treatment in patients with renal colic due to ureteral stones. In this way, the primary treatment of the patient 
is carried out, as well as the increased workload, additional examination, treatment and related morbidities are prevented.
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Introduction

Ureteral stone is at the forefront of urological emergencies. 
Classically, it manifests itself as a flank pain phenomenon 
with acute onset, sometimes spreading to the groin area, 
accompanied by nausea and vomiting [1, 2]. Fever is not 
usually seen in the early period unless there is inflamma-
tion. It may accompany hematuria and may even be the first 
symptom in some patients. Pain may also vary depending on 

the level of the stone in the ureter. For example, while stones 
in the upper and middle ureter classically give symptoms as 
mentioned above, distal ureter and especially ureterovesi-
cal junction stones present with cystitis-like symptoms such 
as dysuria, urgency, and frequensy. Absence of peritoneal 
irritation findings is important in terms of excluding other 
related pathologies [3].

In the patient who comes with the above-mentioned 
symptoms, the costovertebral angle sensitivity is checked 
first by examining the patient, vital signs are evaluated, kid-
ney function tests, acute phase reactants and urinalysis are 
requested. In imaging, although the sensitivity and specific-
ity of ultrasonography (US) has been shown to be lower 
than non-contrast-enhanced computed tomography (NCCT), 
initial US is useful for diagnosing obstruction and planning 
subsequent diagnostic and therapeutic actions. The defini-
tive diagnosis is made by NCCT and allows us to objectively 
evaluate the size, localization, number and density of the 
stone. In addition, renal and ureteric anatomy, hydrouret-
eronephrosis, and pyelonephritis are evaluated with NCCT 
[4–6].
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After the diagnosis of ureteral stones, analgesia of the 
patient is provided first. What needs to be decided later is 
which treatment will be given to which patient. Classical 
treatment of acute renal colic in clinically stable patients 
without suspected sepsis, according to stone-related factors; 
medical expulsive therapy (MET), extra corporeal shock 
wave lithotripsy (ESWL) or ureteroscopy (URS). Percutane-
ous nephrostomy (PN) or ureteral JJ stent should be inserted 
in patients with obstructed stones whose pain cannot be con-
trolled with analgesics and clinically suspected sepsis. Then, 
elective treatment should be performed [7]. Ideally, in ure-
teral stone management, complete stone clearance is achived 
as quickly as possible with minimal morbidity.

In this study, we aimed to compare urgent URS (uURS) 
and elective URS (eURS) in terms of stone-free (SF), com-
plications and overall results as primary treatment for ure-
teral stones.

Materials and methods

Ethical approval was obtained from our institution for study. 
Then, patients who were treated for ureteral stones between 
September 2020 and March 2022 were evaluated retrospec-
tively through the hospital online database and patient files. 
Patients who were operated within the first 24 h were classi-
fied as uURS, and those operated after 24 h (24 h–21 days) 
were classified as the eURS group. All patients who had only 
one stone in the ureter on one side and did not develop sec-
ondary to previous ESWL, URS or percutaneous nephroli-
thotomy were included in the study. No limiting factors such 
as age, gender and comorbidities were not determined as 
inclusion criteria. Patients with bilateral or multiple ureteral 
stones, bleeding diathesis, presence of obstructive pyelone-
phritis and associated sepsis requiring urgent percutaneous 
nephrostomy/double JJ stent decompression and pregnant 
women were not included. While urinalysis is performed 
in the vast majority of patients (503–87.9%), urine cultures 
were obtained from patients with acute phase elevation and 
clinically likely sepsis. Sepsis criteria were defined as the 
presence of systemic inflammatory response syndrome and 
confirmed or suspected infection. General clinical status and 
renal functions were evaluated by looking at complete blood 
count, urea, creatinine, electrolytes and other biochemical 
parameters. All patients received antibiotic prophylaxis with 
group 2 or group 3 cephalosporins. Parenteral forms of these 
antibiotics were preferred for rapid effect.

Definitive diagnosis and surgery decision were made 
according to NCCT. The stones were divided into four 
groups as proximal, middle, distal and ureterovesical junc-
tion (UVJ) stones. All surgeries were performed under gen-
eral anesthesia. The surgeries were performed with 4.5/6.5 
and 6/7.5 Fr Richard Wolf and 6.5/7 Fr Karl Storz semirigid 

ureterorenoscops. We preferred saline solution (NaCl 0.9%) 
as the type of irrigation. Pneumatic and laser lithotripters 
were used for lithotripsy. We used a 35 W Holmium:YAG 
laser as a laser lithotripter. Low energy 0.2–1 J, and high 
frequency 15–30 Hz were frequently used to avoid push-
back of the stone, to avoid perforation in the ureteral wall, 
and to prevent fiber damage. A basket catheter was also used 
in suitable small fragments. Ureteral JJ stent placement was 
decided according to the stone and operative variables dur-
ing the operation. Early SF and JJ stent status were evaluated 
in the direct urinary system radiograph taken on the first day 
after the operation. Stone-free status was considered as the 
absence of any stone opacity in the NCCT taken at post-
operative 4th week.

Statistical analysis

Mean, standard deviation, median, minimum, maximum 
value frequency and percentage were used for descriptive 
statistics. The distribution of variables was checked with 
kolmogorov-simirnov test. Mann–whitney U test was used 
for the comparison of quantitative data. Chi-Square test was 
used for the comparison of qualitative data. SPSS 28.0 was 
used for statistical analyses.

Results

Of all patients, 75.2% (430) were male and 24.8% (142) 
were female. While there were 219 patients in the Urgent 
URS group, there were 353 patients in the eURS group. The 
mean overall age was 37.85 ± 12.9, 38.1 ± 13.6 in uURS, 
37.7 ± 12.5 in eURS (p = 0.833). There was no statistically 
significant difference between the groups in terms of gender, 
BMI, side of the stone, stent use, serum creatinine, serum 
reactive protein (CRP) and complications (p > 0.05). The 
hospital stay was 1.51 ± 0.6 days in all patients (Tables 1, 
4, and 5).

The mean stone size was 8.06 ± 2.62 (5–20 mm) overall, 
while it was statistically significantly larger in the eURS 
(7.46 ± 2.20 in the uURS and 8.44 ± 2.79 (p < 0.000) in the 
eURS) (Tables 1 and 5). When we look at the stone locali-
zations, more than half of the stones (299 patients, 52.3%) 
were found to be distal ureteral stones and the number of 
patients was 94,112,299,67 as proximal, middle, distal and 
UVJ stones, respectively (Table 2). When we look at the 
distribution between the groups, the rate of proximal ureteral 
stones in eURS and distal ureteral stones in uURS were sta-
tistically significantly higher (p < 0.05), while the ratio of 
mid-ureter and UVJ stones was similar (p > 0.05) (Table 5). 
The total SF rate was 87.8% (502/572), 92.2% in uURS, and 
85.0% in eURS, and a statistically significant difference was 
observed between the groups (p < 0.010) (Tables 3 and 5). 
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The reason for the difference in the SF rate was thought to 
be the larger stone size in eURS and the excess proximal 
ureteral stone rate, which has a relatively low probability of 
SF compared to other localizations.

There was a statistically significant difference between the 
groups in terms of failure of access, operative time, length of 
hospital stay and white blood cell (WBC) (p < 0.05) (Tables 4 
and 5). While failed access was detected in 23 patients in total, 
tight ureter was the most common cause (Table 3). The reason 
for the failure of access, operative time and length of hospital 
stay to be high in eURS was thought to be related to the high 
stone size and proximal stone ratio in eURS. On the other 

hand, it was thought that the difference in WBC was caused 
by the use of non-steroidal anti-inflammatory drugs whose 
mechanism of action is based on prostaglandin synthesis inhi-
bition. Inhibiting prostaglandin synthesis shows its effect by 
reducing renal blood flow, diuresis, ureteral smooth muscle 
activity and local ureteral inflammation.

Although there was a statistically significant difference 
between the groups in terms of urine culture and urine test, 
no statistically significant difference in urine culture and uri-
nary nitrite positivity (p > 0.05) (Table 4). Urine cultures were 
studied from two patients who needed postoperative intensive 
care unit (ICU) follow-up, and only one showed growth (per-
op urine culture), while urine analysis was performed in both 
patients and urinary nitrite was not positive. Likewise, urinaly-
sis was performed on all patients with high fever and it was 
observed that nitrite positivity was not detected in the urine. 
Although this situation does not show a statistically significant 
difference, it suggests that urine culture is more successful in 
predicting sepsis, especially in patients with suspected sepsis.

According to the Clavian Dindo classification, 7 patients 
had grade I, 18 patients grade III and only 2 patients had 
grade IV complications (Tables 3 and 5).

Discussion

The causes of stone formation are multifactorial and develop 
depending on genetic, ethnic, geographical conditions and 
nutritional habits [8]. Being in a hot climate zone and high 

Table 1  Patients characteristic

Min–Max Median Mean ± sd/n (%)

Age 6.00–85.00 36.00 37.85 ± 12.92
Gender
 Female 142 (24.8)
 Male 430 (75.2)
Body mass index 15.70–37.00 25.80 25.79 ± 3.11
Stone size (mm) 5.00–20.00 7.00 8.06 ± 2.62
Serum creatinine (mg/dL) 0.50–4.1 0.90 1.18 ± 4.24
White blood cell  (103/µL) 3.36–25.00 9.00 9.43 ± 2.98
C-reactive protein (mg/L) 2.00–234.00 2.00 7.70 ± 21.99
Operative Time (min) 25.00–75.00 40.00 39.72 ± 9.69
Length of hospital stay 1.00–6.00 1.00 1.51 ± 0.64

Table 2  Stone parameters and laboratory variables

n (%)

Stone location
 Proximal 94 (16.4)
 Middle 112 (19.6)
 Distal 299 (52.3)
 Ureterovesical junction 67 (11.7)
Side of stone
 Right 268 (46.9)
 Left 304 (53.1)
Urine test
 Yes 503 (87.9)
 No 69 (12.1)
Urinary nitrite
 (−) 496 (99)
 (+) 7 (1)
Urine culture
 Yes 335 (58.6)
 No 237 (41.4)
Urine culture growth
 Yes 5 (1)
 No 330 (99)

Table 3  Operative and postoperative determinations

n (%)

Stone free
 Yes 502 (87.0)
 No 70 (12.2)
Failure of access
 No 549 (96.0)
 Yes 23 (4.0)
Reason for failed access
 Tight ureter 14 (61)
 Mucosal oedema 3 (13)
 Haematuria 1 (4)
 Impacted stone 5 (22)
Complications
 No 545 (95.3)
 Yes
  Hematuria > 24 h 3 (11) 27 (4.7)
  Fever 4 (15)
  Stone migration 14 (52)
  Intensive care unit 2 (7)
  Renal colic 4 (15)
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quality of life causes an increase in stone prevalence. The 
overall prevalence varies between 1 and 20% [8–11]. Obe-
sity, which is one of the most important diseases that has 
been increasing in recent years and threatening health, and 
in parallel with the sedentary lifestyle and fast-food culture 
that has increased in this way, stone disease is increasing day 
by day [5, 12, 13]. Depending on this situation, there is an 
increase in the rate of admission to the emergency depart-
ment or urology department due to renal colic [14, 15].

The first thing to do in patients with renal colic is to 
relieve the pain [16]. For this purpose, while non-steroidal 
anti-inflammatory drugs (diclofenac, ibuprofen, ketorolac, 
etc.) are used most often, paracetamol, antispasmodic and 
opioid type drugs are also used [4, 5]. After analgesia is 
planned, definitive treatment planning is made according 
to the patient’s clinical, imaging and laboratory evalua-
tions. Treatment planning varies depending on the loca-
tion, size, number and structure of the stone. In addition to 
stone-related parameters, the choice is made considering the 
accompanying comorbidity and patient preference.

In case of colic pain resistant to analgesics, anuria and 
sepsis a percutaneous nephrostomy or ureteral JJ stent is 
placed and a final treatment planning is made after stabili-
zation. Although there are some studies showing that either 
double jj stent or percutaneous nephrostomy is superior to 
the other, their overall effectiveness and safety have been 

shown to be similar. While percutaneous nephrostomy has 
the advantage of being performed faster with local anesthe-
sia without the need for general anesthesia, it can be said to 
be disadvantageous when evaluated in terms of patient com-
fort. On the other hand, the need for anesthesia for the dou-
ble jj stent and the inability to place a guide wire or double 
jj stent in cases of tight and edematous ureter and impacted 
stones due to the stone not being able to be passed are among 
its disadvantages. However, it is relatively more comfort-
able than percutaneous nephrostomy and provides passive 
dilatation for URS to be performed later. It can be said as an 
advantage [4, 13, 16–18]. If the patient is clinically stable 
and there is no suspicion of sepsis, the classical treatment 
of renal colic is MET, ESWL, URS and laparoscopic/open 
surgery according to stone-related factors [1, 19]. Except 
for laparoscopic/open surgeries, which are performed less 
frequently, limited to larger and more complicated stones, 
the other three treatments are considered in the first place. 
Although it is more invasive, rapid pain relief and stone 
clearance make URS advantageous [5, 11, 12].

Ureteroscopy can be performed as eURS or uURS. Elec-
tive URS is performed after the necessary preparations are 
made in patients who were initially treated with MET and 
ESWL but failed [20]. In this process, some patients often 
experience repeated hospital admissions, mostly due to pain. 
This reality is not a desirable situation for both patients and 

Table 4  Comparison of patient 
characteristics and laboratory 
parameters of the two groups

Bold italics indicate statistical significance (p < 0.05)
uURS urgent ureteroscopy, eURS elective ureteroscopy, X2 Ki-Kare test, m Mann–Whitney u test

uURS eURS p

Mean ± sd/n (%) Median Mean ± sd/n (%) Median

Age 38.1 ± 13.6 35.0 37.7 ± 12.5 36.0 0.833 m
Gender
 Female 57 (26.0%) 85 (24.1%) 0.600 X2

 Male 162 (74.0%) 268 (75.9%)
Body mass index 25.82 ± 3.31 25.90 25.77 ± 2.99 25.80 0.989 m
White blood cell  (103/uL) 10.04 ± 3.51 9.40 9.05 ± 2.53 8.70 0.001 m
C-reactive protein (mg/L) 11.08 ± 29.79 2.00 5.60 ± 14.95 2.00 0.241 m
Serum creatinine (mg/dL) 1.07 ± 0.49 0.90 1.24 ± 5.38 0.90 0.060 m
Urine culture
 No 142 (64.8%) 95 (26.9%) 0.000 X2

 Yes 77 (35.2%) 258 (73.1%)
Urine culture growth
 No 76 (98.8%) 254 (98.5%) 0.467 X2

 Yes 1 (1.2%) 4 (1.5%)
Urine test
 No 4 (1.8%) 65 (18.4%) 0.000 X2

 Yes 215 (98.2%) 288 (81.6%)
Urinary nitrite
 (−) 214 (99.5%) 282 (98%) 0.173 X2

 (+) 1 (0.5%) 6 (2%)
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physicians. Therefore, if the patient is stable in renal colic 
due to ureteral stones, uURS may be recommended as the 
primary treatment [18, 21].

The stone-free rate in elective URS is over 90% [11, 
16, 20]. The advantages of miniaturization and flexibil-
ity, especially in instruments, and improvements in other 
instruments such as lithotripters and forceps further 
increase the success rate of URS, which is high. Despite 
the positive developments in all these technologies, the 
success rate for proximal ureteral stones is still slightly 
lower. Due to the increase in diameter of ureteroreno-
scopes from distal to proximal, snagging at the ureteral 
orifice, especially the kink in the mid-proximal ureter, 

makes it difficult to place the ureterorenoscope. In addi-
tion, although it is less common with laser lithotriptors, 
retropulsion of the stone is more likely, especially if pneu-
matic lithotriptors are used. An anti-retropulsion device 
can be used to prevent the stone from being pushed back 
(it may restrict the movement of the ureterorenoscope), 
or this problem can be prevented by adjusting the energy 
and frequency of the laser. On the other hand, if you have 
a flexible ureterorenoscope, the stone can be fragmented 
by providing easy access even if it is push-back [7, 19, 22, 
23]. In our study, a success rate of 92.2% was obtained in 
uURS, similar to eURS, and this was confirmed (Table 5). 
With uURS, the patient’s pain can be relieved quickly, 

Table 5  Comparison of stone 
characteristics, operative 
variables and complications

Bold italics indicate statistical significance (p < 0.05)
uURS urgent ureteroscopy, eURS elective ureteroscopy, X2 Ki-Kare test, m Mann–Whitney u test

uURS eURS p

Mean ± sd/n (%) Median Mean ± sd/n (%) Median

Stone Size (mm) 7.46 ± 2.20 7.00 8.44 ± 2.79 8.00 0.000 m
Stone location
 Proximal 22 (10.0%) 72 (20.4%) 0.002 X2

 Middle 37 (16.9%) 75 (21.2%) 0.243 X2

 Distal 128 (58.4%) 171 (48.4%) 0.024 X2

 Ureterovesical junction 32 (14.6%) 35 (9.9%) 0.178 X2

Side of stone
 Right 107 (48.9%) 161 (45.6%) 0.449 X2

 Left 112 (51.1%) 192 (54.4%)
Stenting
 No 57 (26.0%) 75 (21.2%) 0.187 X2

 Yes 162 (74.0%) 278 (78.8%)
Stone free
 Yes 202 (92.2%) 300 (85.0%) 0.010 X2

 No 17 (7.8%) 53 (15.0%)
Failure of access
 No 216 (98.6%) 333 (94.3%) 0.011 X2

 Yes 3 (1.4%) 20 (5.7%)
Reason for failed access
 Tight ureter 3 (1.8%) 11 (3%) 0.254 X2

 Mucosal oedema 0 (0.0%) 3 (0.8%) 0.290 X2

 Haematuria 0 (0.0%) 1 (0.3%) 1.000 X2

 Impacted stone 0 (0.0%) 5 (1.4%) 0.162 X2

Complications
 Yes 8 (3.7%) 19 (5.4%) 0.343 X2

 No 211 (96.3%) 334 (94.6%)
 Hematuria >24 h 0 (0.0%) 3 (0.8%) 0.290 X2

 Fever 1 (0.5%) 3 (0.8%) 1.000 X2

 Stone Migration 3 (1.4%) 11 (3.1%) 0.189 X2

 Intensive Care Unit 2 (0.9%) 0 (0.0%) 0.146 X2

 Renal colic 2 (0.9%) 2 (0.6%) 0.639 X2

Operative time (min) 37.2 ± 9.0 35.0 41.2 ± 9.8 40.0 0.000 m
Length of hospital stay 1.33 ± 0.65 1.00 1.61 ± 0.62 2.00 0.000 m
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and recurrent admissions, increased analgesic use and sec-
ondary morbidities, prolonged hospital stays (shorter in 
uURS in our study) and related costs and extended surgery 
appointment days are prevented [4, 9, 22, 24]. In addition, 
it does not require additional treatment compared to MET 
and SWL treatment, which is another advantage. Thus, 
further labor loss is prevented and cost-effective treat-
ment is provided by reducing costs [1, 24, 25]. Another 
important point is that the renal damage due to obstruction 
reaches 30% within 15 days, and only 70% recovers after 
the obstruction is removed. For this reason, it is crucial to 
ensure rapid stone clearance [1]. On the other hand, the 
rapid return to work and social life is another very impor-
tant advantage of uURS[15].

At this point, it is a dilemma to have over-treatment for 
stones that may pass spontaneously or after MET, by apply-
ing a procedure that requires anesthesia with a general com-
plication rate of 9–25% [11, 22]. Therefore, patient selection 
should be made very carefully and treatment options should 
be presented to patients in detail, and uURS should be 
applied as a physician–patient joint decision in the selected 
patient population [22].

Studies conducted in terms of complications have shown 
that there is no difference between uURS and eURS results 
[9, 16]. Considering the complications of ureterorenoscopy, 
there are minor complications such as fever, stent-related 
discomfort, and hematuria, but there may also be serious 
major complications such as ureteral avulsion <1%. Simi-
larly, in our study, both procedures were found to be similar 
in terms of complications (Table 5).

Fever is the most important parameter for postoperative 
sepsis and should be followed very carefully and closely, 
and if necessary, early ICU follow-up should be performed 
by expanding the antibiotic spectrum in a timely manner 
[26]. In two of our patients who underwent uURS, after the 
development of sepsis, the treatment regimen was quickly 
reorganized and they were followed up with ICU, and their 
treatment was successfully provided. Urine culture is the 
most important parameter in predicting urosepsis, which 
causes mortality up to 26% if not treated appropriately. 
As the result of the gold standard urine culture will take 
24 h at the earliest, which patient can go to sepsis will 
depend on the clinician’s evaluation in the light of clini-
cal, laboratory and imaging studies. In patients with high 
acute phase reactants, fever, kidney failure, and pyuria and 
nitrite positivity in urine analysis, urine culture should be 
taken and broad-spectrum empirical antibiotic treatment 
should be started, and antibiotic changes should be made 
if necessary, according to the urine culture results [27]. 
Definitive treatment should be left after clinical stabiliza-
tion. As stated in the American Urological Association 
Endourological Society Guideline, in our current study, 
urinalysis was found to be sufficient in the patient group 

who were clinically stable and had no suspicion of infec-
tion or sepsis [28].

Our present study is not devoid of limitations. First of all, 
the main limitation of our study is that it is not in a prospec-
tive and randomized controlled format. Lack of stone density 
and analysis, quality of life score, and lack of long-term results 
such as ureteral stricture and ectasia are other important limita-
tions. Other limitations include making cost-effectiveness com-
parisons based on other studies and using our own subjective 
predictions, and not comparing one-to-one with rational data.

Conclusion

In clinically stable patients without suspected sepsis, elective 
treatment planning can be made, or uURS can be performed 
effectively and safely as a definitive single-stage primary 
treatment, especially in distal ureteral stones. In this way, 
recurrent hospital admissions, examination and medication 
are prevented by performing the primary treatment of the 
patient. The patient’s admission to the hospital with more 
symptoms or appointments, thus preventing the burden of 
urolithiasis on both the individual and the health system. It 
would be beneficial to support this conclusion with large 
series, prospective, randomized controlled studies.
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