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Abstract 
 
Introduction: Negative ureteroscopy (NURS) is “a ureteroscopy in which no stone is 
found during the procedure.” We aimed to determine the association between the 
surgical waiting list time (WLT) and the NURS rate. 
Methods: We retrospectively analyzed all patients scheduled for ureteroscopy in our 
center between January 2017 and July 2019. The inclusion criterion was unilateral 
semirigid ureteroscopy for a single ureteral stone; exclusion criteria were renal-only 
stones, incomplete ureteroscopy, and stones >10 mm. We analyzed age, gender, body 
mass index, stone size, density and location, presence of a temporary double-J (DJ) 
stent, use of medical expulsive therapy, and WLT. Complications while waiting for 
surgery were also collected and analyzed. 
Results: We included 219 patients, 41 (18.7%) of whom had NURS. The median WLT 
was 74 days (interquartile range [IQR] 45–127). Variables protective against NURS 
were large stone size (odds ratio [OR] 0.78, 95% confidence interval [CI] 0.66–0.93), 
presence of a temporary DJ stent (OR 0.43, 95% CI 0.2–0.8), and radiopaque stones 
(OR 0.44, 95% CI 0.21–0.88). A long WLT (>60 days) increased the risk of NURS (OR 
2.18, 95% CI 1.02–4.61). Complications requiring emergency department visits while 
waiting for surgery were documented in 58/137 (42.3%) patients with indwelling DJ 
stents; nonetheless, a WLT greater than the median was not associated with an increased 
risk of complications (p=0.38).  
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Conclusions: Long WLT has an independent, direct, and linear correlation with NURS 
rates. Patients at higher risk of NURS, may be offered preoperative re-evaluation with a 
computed tomography scan in a resource-limited setting. 
 
 
 
Introduction 
Negative ureteroscopy (NURS), also called “stoneless” or “diagnostic” ureteroscopy, is 
defined as “a ureteroscopy in which no stone is found during the procedure” because the 
stone either has already been passed spontaneously or is located outside the collecting 
system 1. 

The incidence of NURS has been reported in some series to be between 3.8% 
and 13% 1–5. These series have reported certain risk factors to be associated with NURS, 
including female gender, small stone size, low stone density, and distal location. 
It is important to identify patients with an increased risk of NURS in order to develop 
successful pathways that may help prevent unnecessary surgical interventions with their 
associated complications and economic costs. Another factor to be taken into account is 
radiation exposure associated with computed tomography (CT) scan, which is the 
imaging modality of choice for the detection of urolithiasis; this exposure has been 
reported to be around 3 millisieverts (mSv) for low-dose CT and between 9.6 and 12.6 
mSv for standard CT 6. Again, this highlights the importance of appropriate selection of 
patients at high risk of NURS for preoperative imaging. 
The reasons for the variability of NURS rates among the published series are not 
known. One factor that has not been directly studied is the influence of surgical waiting 
list time (WLT), which may partially explain the variability among centers. In the 
present study, we aimed to investigate the influence of surgical WLT on NURS rates. 

Methods 
We conducted a retrospective cohort study analyzing all scheduled semirigid 
ureteroscopies performed in our department between January 2017 and July 2019. All 
patients who underwent scheduled, unilateral, semirigid ureteroscopy for a single 
ureteral stone with or without an indwelling double-J (DJ) stent were included. 
Exclusion criteria were renal-only stones, incomplete ureteroscopy due to inability to 
explore the entire length of the ureter, and stones larger than 10 mm. 

We analyzed age, gender, body mass index (BMI), stone density (Hounsfield 
units [HU]), stone size, stone location (upper, mid, or distal ureter), presence of a 
temporary DJ stent, use of medical expulsive therapy, and WLT.  

HU were measured in the CT scan whenever available. WLT was defined as the 
number of days between the date of the imaging test used as the basis for inclusion of 
patients on the waiting list (usually performed a few days before consultation and 4-6 
weeks after initial presentation of the renal colic) and the date of surgery. The imaging 
test was always either a CT scan or a combination of kidney-ureter-bladder (KUB) X-
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ray and ultrasound (the stone had to be clearly visible on either test to warrant inclusion 
of the patient on the waiting list). 

Stone size was assessed by measuring the largest diameter on the most precise 
imaging test available, with CT being the imaging modality of choice, followed by 
KUB X-ray and finally ultrasound.  
Stone location was defined as proximal (from the renal pelvis to the upper edge of the 
sacrum), mid (from the upper to the lower edge of the sacrum), or distal (from the lower 
edge of the sacrum to the urinary bladder) 7. 

Patients were not routinely prescribed medical expulsive therapy while waiting 
for surgery. 

Patients with temporary DJ stents had them placed due to prior complicated 
renal colic, sepsis, obstructive acute renal failure (defined as an increase in serum 
creatinine to ≥1.5 times baseline, known or presumed to have occurred within the prior 
7 days), suspected concomitant urinary tract infection, single functioning kidney, or 
analgesic refractory colic pain. 

By the time the data were collected, we were routinely performing KUB X-ray 
on the day before the procedure in all patients who were scheduled for semirigid 
ureteroscopy and had radiopaque stones; if the stone was radiolucent, imaging was 
omitted. If no stone was seen on the KUB X-ray and there was a history of possible 
spontaneous stone passage, the patient was offered cancellation of surgery with re-
evaluation by means of a new CT scan or continuation of the scheduled surgery. 
The surgery was performed with a semirigid ureteroscope until the renal pelvis was 
reached. If no stone was found, exploration of the renal pelvis and calyces was carried 
out with a flexible ureteroscope with or without a ureteral access sheath. 

Complications associated with DJ stents (pain, hematuria, catheter-associated 
urinary tract infection, migration) while waiting for surgery were also documented and 
analyzed. 

We followed the STROBE (Strengthening the Reporting of Observational 
Studies in Epidemiology) reporting guidelines from the EQUATOR network 8. 

Statistical analysis 
Quantitative variables are presented by means and standard deviations or by medians 
and 25th and 75th percentiles. Qualitative variables are described according to the 
distribution of relative and absolute frequencies. Association between variables was 
explored with the chi-squared test for categorical variables, while for continuous 
variables Student’s t-test was used if a normal distribution was followed or the 
Wilcoxon-Mann-Whitney test if a normal distribution was not followed. The magnitude 
of association among variables was measured by the odds ratio with a 95% confidence 
interval. For the correlation between waiting list days and NURS, we used the receiver 
operator characteristics (ROC) curve and its characterization. 
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Results  
We included 219 patients in the analysis, of whom 178 (81.3%) had positive 
ureteroscopies (PURS) and 41 (18.7%) had NURS. Mean age and BMI were similar in 
both groups, while a statistically significant difference in female gender prevalence was 
seen in the NURS group, with women accounting for 49% of this group compared to 
36% in the PURS group (p=0.034). Regarding stone characteristics, stone density was 
similar between the two groups.  

Distal stone location was more frequent in the NURS group, 73.1% versus 
54.5% in the PURS group, with the difference reaching statistical significance at 
univariate analysis (p=0.048). In 137 (62.5%) of the 219 patients, stones were measured 
using CT, while in 58 (26.5%) the measurement was made using KUB X-ray and in 24 
(11%) using ultrasound. 

The median WLT in the whole cohort was 74 days (interquartile range [IQR] 
45–127 days). Median WLT in the NURS group was longer than that in the PURS 
group, at 112 days versus 67 days, with the difference reaching statistically significance 
at univariate analysis (p=0.026). Demographic and clinical characteristics and the 
results of univariate analysis are summarized in Table 1. 

In the multivariate analysis, four variables were found to be statistically 
significant, three of which were protective against NURS: large stone size (odds ratio 
[OR] 0.78, 95% confidence interval [CI] 0.66–0.93, p=0.006), presence of a temporary 
DJ stent (OR 0.43, 95% CI 0.2–0.8, p=0.019), and radiopaque stones (OR 0.44, 95% CI 
0.21–0.88, p=0.022). WLT increased the risk of NURS (OR 1.005, 95% CI 1.00–1.01) 
for each passing day, with the cumulative risk reaching OR 1.19 at 30 days and OR 2.18 
at 60 days (p=0.024, 0.024, and 0.043, respectively). These results are summarized in 
Table 2. 

A ROC curve analysis was performed for WLT in days and its ability to predict 
a NURS, with an area under the curve of 0.61. A summary of the NURS rates per WLT 
by month is given in Table 3.  

Complications associated with DJ stents that required emergency department 
visits while waiting for surgery were documented in 58 out of the 137 patients (42.3%) 
with indwelling DJ stents, seven of whom required DJ stent exchange in the operating 
room due to the complications (in two cases due to migration and in five due to sepsis). 
Nonetheless, a longer than the median WLT was not associated with an increased risk 
of complications (p=0.38). These complications are summarized in Table 4.  

Discussion 
The present work is, to the best of our knowledge, the first to evaluate the impact of 
long WLT on NURS rates. We found an independent, direct, and linear correlation 
between WLT and NURS. While the OR of 1.005 (95% CI 1.00–1.01) per day may be 
perceived as a weak association, the cumulative risk reached an OR of 2.18 (p=0.043) 
after 60 days; this result is relevant for centers with a long WLT of any cause. 
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Our results are consistent with previous research showing an increased risk of NURS in 
patients with small and radiolucent stones. Though the association of NURS with 
female gender and distal location did not reach statistical significance in multivariate 
analysis, there was a trend towards an increased risk that reached statistical significance 
in univariate analysis, congruent with prior reports.  

NURS are frustrating events for patients and urologists alike. Unnecessary 
surgical and anesthetic risks, hospital costs, and sick leave have personal, institutional, 
and social repercussions that should be avoided whenever possible.  

A systematic review and meta-analysis of the cost of ureteroscopies, which 
included 12 studies (most of them from the United States), showed a mean overall cost 
of $2,801 for every URS, though the overall estimated cost was lower in other countries 
such as China, Egypt, and the United Kingdom 9. As regards complications, a global 
study performed by CROES (Clinical Research Office of the Endourological Society 
Ureteroscopy) with 11,885 patients, of whom 8,676 had only ureteral stones, found an 
overall postoperative complication rate of 3.5%; fever was the most frequent 
complication (1.8%), followed by urinary tract infection (1%), bleeding (0.4%), bladder 
cramps (0.4%), and sepsis (0.3%) 10. 

NURS rates reported in the literature range from 3.8% to 13% 1–5. Many authors 
have sought to determine the risk factors associated with NURS in order to avoid 
unnecessary surgical interventions.  

Kreshover et al. reported a NURS rate of 9.8% and found that small stone size 
(OR 0.55) and distal location (OR 2.5) increased the risk of NURS. Katafigiotis et al., in 
2018, described a NURS rate of 3.8% and found a statistically significant association 
with female gender (OR 3.93, 95% CI 1.48–10.50, p=0.006), radiopacity at KUB X-ray 
(OR 9.57, 95% CI 2.54–36.09, p<0.001), and stone surface area as measured on CT 
scan (OR 0.91, 95% CI 0.87–0.96, p<0.001) 1; however, the width of the confidence 
intervals reduces the certainty of most findings. Prattley et al. found a NURS rate of 
13% and identified stone size, distal location, and young age as showing a statistically 
significant association, but since no measure of association was reported, the strength of 
the association remained unknown, making it impossible to compare results.  

Sahin et al. evaluated the impact of time from CT scan to surgery, finding a 
statistically significant difference (OR 1.193, 95% CI 1.140–1.248, p=<0.001). 
However, since the mean time in the PURS and NURS groups was 4.6 and 12.1 days, 
respectively, the impact of a long WLT remained unknown. They also found that BMI 
(OR 0.86, 95% CI 0.782–0.953,  p=0.004), distal location (OR 2.8, 95% CI 1.192–
6.622,  p=0.018), stone surface area (OR 0.96, 95% CI 0.950–0.978, p≤0.001), and 
medical expulsive therapy use (OR 4.2, 95% CI 1.829–9.877, p=0.001) had a 
statistically significant association with NURS 5. These findings are similar to our series 
where 58.5% (24/41) of the NURS patients had a stone size of <6mm and 71.1% 
(30/41) had a distal location, which could serve as a cut-off. 

Apart from the work by Katafigiotis et al. 1, our study is the only series including 
patients with temporary DJ stents, and in contrast to those authors’ findings, we did 
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observe a statistically significant decreased risk of having a NURS (OR 0.43, 95% CI 
0.2–0.8, p=0.019), meaning it makes the URS more likely to be positive. 

One of the strengths of our cohort is that it included patients with indwelling 
temporary DJ stents. This renders our study more pragmatic and applicable to real-
world settings, as previous studies have shown a spontaneous stone passage rate of 
between 8% and 14% in patients with such stents 11,12. Given that in our multivariate 
analysis the presence of a temporary DJ stent was found to be protective against NURS, 
we consider it relevant to include these patients when analyzing NURS rates. 

Among the limitations of our study is the fact that not all patients underwent a 
preoperative CT scan. This may have entailed a risk of reduced accuracy, bearing in 
mind that it has been reported that CT scan has a sensitivity of 95%–100% and a 
specificity of 96%–98% for the detection of ureteral stones whereas KUB X-ray has a 
sensitivity of 59% and a specificity of 71% 13. However, in our institutional protocol all 
patients underwent either a CT scan or both a KUB X-ray and urinary system 
ultrasound, with the sensitivity and specificity of this combination being reported to be 
96% and 91%, respectively14. 

The accuracy of stone size measurement has been shown to be very similar 
between CT scan and KUB X-ray, with less than 1 mm of difference between the 
measurements 15, and although the accuracy of ultrasound for ureteral stone size 
measurement is arguably worse than that of CT or KUB, a recent study of 1,289 patients 
with ureteral stones showed that if a stone is seen, there is a high correlation in size on 
ultrasound and CT scan 16. We therefore consider our data to be sufficiently precise to 
group together the size estimates from all tests.  

Another limitation is the lack of a definition of what constitutes a long WLT in 
patients with non-malignant conditions. Different hospitals will have different 
interpretations of this, but considering that the natural history of conservatively 
managed ureteral stones shows spontaneous passage within 4 weeks on average 17 and 
that spontaneous passage is also measured at 4 weeks in clinical trials 18, a cut-off of 2 
months (>60 days) may be considered prudent. In our study, we observed that the rate 
of NURS in the first 2 months was similar to rates previously reported in the literature 1–

5, while patients operated on beyond 2 months had an exceedingly high NURS rate.  
Although there is no clear explanation as to why a long WLT may increase the NURS 
rate, one possible explanation is that radiolucent stones, likely to be composed at least 
partially of uric acid, may decrease in size due to urinary pH changes and pass 
spontaneously. We observed that radiolucent stones were more prevalent in the NURS 
group; in this context it should be borne in mind that the natural history of non-
obstructing uric acid stones is still unknown 19. 

The results of our study provide centers experiencing long WLTs (defined as 
>60 days) of any nature with more tools to identify patients at higher risk of NURS. 
Such centers may consider developing protocols for repeated preoperative imaging with 
non-contrast CT, particularly in patients with small, distal, radiolucent stones and with 
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more than 60 days since the last imaging, regardless of the presence of an indwelling DJ 
stent.  

Conclusions 
We found that a long WLT is directly associated with exceedingly high NURS rates. 
Long surgical WLT is a frequent problem in high-volume centers, and such centers 
should consider developing protocols for the described subset of patients at the highest 
risk of NURS. Based on our findings we suggest that patients with small (e.g. <6 mm) 
radiolucent stones and with a long WLT (>60 days) may be offered CT re-evaluation 
before surgery, as up to 18.7% of these patients may already have passed the stone and 
could avoid an unnecessary procedure.  
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Figures and Tables 
 
Table 1. Demographic and clinical characteristics with univariate analysis 

 Total 
(n=219) 

Positive URS
(n=178) 

Negative 
URS 

(n=41) 

P 

Age (years), mean 
(range) 

57.6 (19–89) 57.6 (19–89) 57.9 (22–86) 0.39 

Gender, n (%) 
   Male 
   Female 

 
134 (61.1%) 
85 (38.9%)

 
113 (63.5%) 
65 (36.5%)

 
21 (51%) 
20 (49%) 

 
0.034* 

BMI, mean (SD) 28 (4.7) 28.3 (4.9) 26.9 (3.7) 0.14 
Hounsfield units 
(median, IQR) 

744 (528–
910)

736 (563–
924) 

679 (458–
808) 

0.098 

Stone size, mm 
(median, IQR) 

7 (5–8) 7 (5–9) 6 (5–7) 0.004* 

Location, n (%)               
  Proximal 
  Mid 
  Distal 

 
46 (21%) 
46 (21%) 
127 (58%)

 
42 (23.6%) 
39 (21.9%) 
97 (54.5%)

 
4 (9.8%) 
7 (17.1%) 
30 (73.1%) 

 
0.048* 

Preoperative DJ stent, n 
(%)        
  No 
  Yes 

 
 

82 (37.5%) 
137 (62.5%)

 
 

60 (33.7%) 
118 (66.3%)

 
 

22 (53.7%) 
19 (46.3%) 

 
 

0.020* 

Imaging test used, n 
(%) 
  Ultrasound + KUB 
  CT 

 
82 (37.5%) 
137 (62.5%) 

 
70 (39.4%) 
108 (60.6%) 

 
12 (29.3%) 
29 (70.7%) 

 
0.30 

Medical expulsive 
therapy use 

18 (8.1%) 14 (7%) 4 (9.8%) 0.75 

Radio-opaque, n (%)      
  No 
  Yes 
  Missing 

 
67 (30.6%) 
148 (67.6%) 

4 (1.8%)

 
48 (27%) 

126 (70.8%) 
4 (2.2%)

 
19 (46.3%) 
22 (53.7%) 

0 (0%) 

 
0.025* 

Waiting-list time days 
(median, IQR) 

74 (45–127) 67 (42–126) 112 (60–146) 0.026* 

*Statistically significant. BMI: body mass index; DJ: double-J stent; IQR: interquartile 
range; KUB: kidney-ureter-bladder x-ray; SD: standard deviation.  
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Table 2. Multivariate analysis for predictive factors associated with the risk of 
negative ureteroscopy 
Risk factor Odds ratio (95% CI) p 
Gender (female)  1.65 (0.83 – 3.28) p=0.14 
BMI (per unit of kg/m2) 0.93 (0.86-1.02) p=0.14 
Density (per HU)  0.99 (0.99-1.00) p=0.069 
Stone size (per mm)† 0.78 (0.66 – 0.93) p=0.006* 
Location (distal) 1.8 (0.8 – 4.3) p=0.14 
Preoperative DJ stent 0.43 (0.2 – 0.8) p=0.019* 
Radio-opaque  0.44 (0.21 – 0.88) p=0.022* 
Waiting-list time (per day) 1.005 (1.00-1.01) p=0.024* 
Waiting-list time (at 30 days) 1.188 (1.02-1.38) p=0.024* 
Waiting-list time (at 60 days) 2.176 (1.02-4.61) p=0.043* 

*Statistically significant. †Every millimeter increase in size decreases the chance of 
negative ureteroscopy. CI: confidence interval; DJ: double-J; HU: Hounsfield units. 
  
Table 3. Negative ureteroscopy rates per month.  

Waiting-list 
time (months) 

Negative 
URS/total URS 

Negative 
ureteroscopy rate 

1 4/37 10.8%
2 11/90 12.2%
3 16/122 13.1%
4 25/152 16.4%
5 31/185 16.7%
6 35/199 17.5%

>6 41/219 18.7%
URS: ureteroscopy. 
 
 
Table 4. Complications associated with indwelling temporizing DJ stent 
requiring emergency department visits while waiting for surgery 

Complication N=137 
n (%)

Waiting-list time, 
days (mean) 

None 79 (57.6%) 87.8 (SD 62) 
DJ stent migration 2 (1.5%) – 
Pain 26 (19%) 106 (SD 62.4) 
Hematuria 13 (9.5%) 81 (SD 46.5) 
Catheter associated urinary tract 
infection 

17 (12.4%) 74.6 (SD 47.3) 

DJ stent exchange in OR due to 
complications 

7 (5.1%) 90.9 (SD 60.1) 

DJ: double-J; OR: operating room; SD: standard deviation.  
 


