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ABSTRACT
 

Purpose: We aimed to compare the success and complication rates of the anterograde 
and retrograde Ureterorenoscopy (URS) for impacted upper ureteral stones in patients > 
65 years of age.
Materials and Methods: Data of 146 patients >65 years of age and underwent anterograde 
URS (n=68) in supine position or retrograde URS (n=78) for upper ureteral impacted 
stones>10 mm between January 2014 and September 2018 were collected prospectively. 
The groups were compared for success and complication rates, duration of operation, 
hospital stay, and ancillary procedures.
Results: Anterograde and retrograde URS groups were similar for demographic and stone 
related characteristics. The success rate of the anterograde URS group was significantly 
higher than the retrograde URS group (97.1% vs. 78.2%, p=0.0007). The complication 
rates were similar for the two groups (p=0.86). Clavien grade I and II complications 
were observed in 3 patients in each group. The mean hemoglobin drop was 0.5 g/dL 
in the anterograde URS group and blood transfusion was not performed in any of the 
patients. The mean duration of operation was 41.2±12.5 minutes in the mini-PNL group 
and 59.6±15.1 minutes in the RIRS group and the difference was statistically significant 
(p=0.02). The median duration of hospitalization was 1 day for both groups.
Conclusions: Performing anterograde URS in supine position provided better success 
rates and similar complication rates compared to retrograde URS. Based on these 
results anterograde URS shall be considered as one of the primary treatment options for 
management of impacted upper ureteral stones in the elderly population.
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INTRODUCTION

The main goal of an endourology procedure 
is to achieve stone free status with minimal morbidi-
ty. Ureterorenoscopy (URS) and shock wave lithotrip-
sy (SWL) are the main treatment modalities for upper 

ureteral stones and the most recent EAU and AUA 
guidelines recommend URS as the primary modality 
for stones >10mm (1, 2).

In case the stone is located at the same level 
of ureter for over 2 months period, it is defined as an 
impacted stone. In such case URS is the main treat-
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ment option (3, 4). Percutaneous anterograde URS is 
recommended by the EAU guidelines when the col-
lecting system is dilated or when the ureter is incon-
venient for retrograde manipulation (2).

 Retrograde and anterograde URS for 
upper ureteral impacted stones have been compa-
red in a number of studies (5-10) and the results 
of these studies were included in a recent meta-
-analysis (11). All of the prospective randomized 
studies were performed in prone position and the 
authors concluded that anterograde URS should 
be the primary treatment option for an impacted 
upper ureteral stone due to its higher success rate 
and similar complication rates (11).

 Management of stones in the elderly popu-
lation is particularly important due to increased rate 
of comorbidities and vulnerability of the kidneys to 
obstruction. Therefore, a study comparing retrograde 
URS and anterograde URS for impacted upper urete-
ral stones in the elderly population is of importance. 
None of the previously published studies focus on the 
elderly population and in this prospective comparati-
ve study we aimed to compare the success and com-
plication rates of the anterograde and retrograde URS 
in patients >65 years of age.

MATERIALS AND METHODS

 Data of 146 patients >65 years of age that 
underwent surgery for upper ureteral impacted 
stones between January 2014 and September 2018 
were collected prospectively. The patients were 
grouped as anterograde URS (n=68) and retrogra-
de URS (n=78). Patients were informed about both 
anterograde or retrograde URS with respect to the 
success and complication rates and also the pos-
toperative course. The type of the procedure was 
selected based on patient’s preferences without 
any randomization. All of the patient informing 
process and the operations were performed by a 
single experienced surgeon. Patients with stones 
10-25mm, requiring active intervention, and with 
no bleeding diathesis were included. All of the 
patients underwent non-contrast CT scan preo-
peratively and the stone size was reported as the 
longest diameter of the stone in CT scan. Radio-
-opacity of the stones were determined from the 
scout films of the CT scans. Antibiotic therapy to 

establish a sterile urine culture prior to surgery 
was given to all patients with positive urine cul-
tures. The study complied with the guidelines for 
human studies. All subjects have given their in-
formed consent prior to study and the study was 
approved by Ethical Committee of our institution.

Surgical methods
 Retrograde URS: Patients were positioned 

in lithotomy position and initially URS was perfor-
med with 6.5Fr semirigid ureteroscope (Karl-Storz, 
Tuttlingen, Germany) to check the ureter for any 
pathology and caliber. A guidewire was placed in 
the collecting system and a 9.5/11.5Fr ureteral ac-
cess sheath (Cook, Flexor®, Bloomington, IN, USA) 
was placed if the ureter was compliant. Flexible 
URS (Flex X2, Karl-Storz, Tuttlingen, Germany) 
was advanced through the access sheath and laser 
lithotripsy in low energy and high frequency set-
ting (0.4-0.6 J and 20Hz) was performed. In case 
of residual fragments within the kidney, popcorn 
lithotripsy with 1.0-1.5 J and 8-10Hz was also 
performed to decrease the size of the fragments.

 Fragments were extracted with a nitinol 
basket at the end of the procedure and a JJ stent 
was placed in all of the cases.

 Anterograde URS: Patients were placed 
in Galdakao modified supine Valdivia position. 
Initially URS was performed with 6.5Fr semirigid 
ureteroscope (Karl-Storz, Tuttlingen, Germany) in 
order to evaluate if there was any ureteral strictu-
re or any stone fragment migrated to distal parts 
of the ureter. A 6Fr ureteral catheter was placed 
and retrograde pyelogram was performed. Percu-
taneous access was performed through a middle or 
upper calyx to access to the ureter with a favora-
ble angle. The MIP-M kit (Karl Storz, Tuttlingen, 
Germany) was used to create percutaneous tract 
with 15Fr metallic dilation and 16Fr metallic she-
ath was placed 12Fr nephroscope was introduced 
through the upper ureter and laser lithotripsy was 
performed with fragmentation settings (1.5-2.0 J 
and 10Hz). The fragments were extracted with the 
vacuum cleaner effect and retrograde irrigation 
through the ureteral catheter was performed to 
assist extraction of the fragments when needed. 
If all of the stone fragments could not be reached 
with the rigid nephroscope, flexible URS was used 
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through the percutaneous sheath. A JJ stent was 
placed in all cases and nephrostomy tube was not 
placed in any of the cases.

 Hemoglobin levels were measured preopera-
tively in all of the cases and in the anterograde URS 
group, postoperative hemoglobin levels were also 
measured and amount of hemoglobin drop was re-
corded. The JJ stent was extracted 14 days after sur-
gery and imaging was performed with ultrasound for 
radiolucent stones and KUB for radio-opaque stones 
before stent extraction. In case of residual fragments 
greater than 2mm in longest diameter, low dose non-
-contrast CT was also performed. The success was de-
fined as absence of residual fragments >2mm. Com-
plications were recorded based on the Clavien-Dindo 
classification system (12). The primary end point of 
the study was success rate at the time of JJ stent ex-
traction. The secondary end points were complication 
rates and rates of ancillary procedures.

Statistical Analysis

 Statistical analysis was performed with SPSS 
ver. 20.0 (IBM Corp. Released 2011. IBM SPSS Statis-
tics for Windows®, Version 20.0. Armonk, NY: IBM 
Corp.) The normal distribution of the continuous 
variables was tested with the Kolmogorov-Smirnov 
test. Chi square test or Fisher’s Exact test was used to 
compare categorical variables and Student t-test was 
applied to compare continuous variables. For statisti-
cal significance p value of 0.05 was accepted.

RESULTS

 The mean age of the population was 68.3±3.3. 
Anterograde and retrograde URS groups were simi-
lar for age, gender, body mass index, comorbidities, 
presence of severe hydronephrosis, and stone related 
characteristics. Prior to operation, a JJ stent was not 
placed in any of the patients. The results are summa-
rized in Table-1.

 The success rate of the anterograde URS 
group was significantly higher than the retrograde 
URS group (97.1% vs. 78.2%, p=0.0007). During the 
surgery anterograde use of flexible URS was necessa-
ry in 5 of the 68 cases as it was not possible to reach 
all of the stones with the 12Fr nephroscope. In the 
anterograde URS group, only two of the 68 patients 

were found to have residual fragments with size of 
4mm and 5mm. These fragments were extracted with 
retrograde intrarenal surgery (RIRS) during stent ex-
traction and all of the patients were stone free at the 
end of the procedure. Ancillary procedures were not 
necessary in any of the patients thereafter. In the re-
trograde URS group, 17 (21.8%) patients were found 
to have residual stones. Four of these 17 patients un-
derwent SWL and 2 of them established stone free 
status. In rest of the 13 patients RIRS was performed 
as ancillary procedure and in 12 of them stone free 
status was established. In one patient, a residual stone 
of 4mm was detected in the postoperative imaging 
and the patient was submitted to follow-up. The re-
sults of the primary and the ancillary procedures of 
both groups are summarized in Figure-1.

 The complication rates were similar for the 
two groups (p=0.86). Clavien grade I and II compli-
cations were observed in 3 patients in each group. 
Clavien grade 3 or higher complications were not 
observed in any of the cases. The mean hemoglobin 
drop was 0.5±0.2g/dL in the anterograde URS group 
and blood transfusion was not performed in any of 
the patients. The mean duration of operation was 
41.2±12.5 minutes in the anterograde URS group and 
59.6±15.1 minutes in the RIRS group and the diffe-
rence was statistically significant (p=0.02). The me-
dian duration of hospitalization was 1 day for both 
groups. The results are summarized in Table-2.

DISCUSSION

 The management of impacted ureteral stones 
in the elderly population is important and the endou-
rologists should aim to balance the success and the 
complication rates of the surgical approaches. An-
terograde and retrograde URS are the main surgical 
approaches for these cases and in this study we found 
out that performing anterograde URS in supine po-
sition has higher success rates and lower operative 
times than retrograde URS in the elderly population. 
The complication rates and the hospital stay of the 
two treatment modalities were similar.

 Anterograde and retrograde URS have been 
compared in a randomized study by Sun et al. (7).

 Different from our study, the mean age of the 
patients in this study was around 40 years and ante-
rograde approach was performed in prone position. 
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Table 1 - Demographic characteristics of the patients.

Parameters Anterograde URS 
(n=68)

Retrograde URS 
(n=78)

P value

Age, mean±SD 67.8±3.3 68.7±3.5 0.47

Gender, n(%) 0.73

Male 32 (47.1) 40 (51.3)

Female 36 (52.9) 38 (48.7)

Stone size (mm), mean±SD 15.3±2.4 14.6±6.1 0.65

Side, n(%) 0.42

Right 33 (48.5) 43 (55.1)

Left 35 (51.5) 35 (44.9)

Stone density (HU), mean±SD 1025.2±275 1012±280 0.88

Body Mass index mean±SD 25.5±2.3 25.8±2.9 0.55

Presence of severe hydronephrosis 50 (73.5) 54 (69.2) 0.57

ASA status, n(%) 0.35

ASA I 26 (38.2) 34 (43.6)

ASA II 39 (57.4) 36 (46.2)

ASA III 2 (2.9) 7 (8.9)

ASA IV or more 1 (1.5) 1 (1.3)

 

 

Figure 1 - The results of the primary and the ancillary procedures in the anterograde and retrograde URS groups.

The success rate of the anterograde and retrograde 
approaches was 95.3% and 79.5% respectively and 
was similar to our findings. However, the mean hos-
pital stay of the anterograde and retrograde groups 

were 6.3 days and 2.1 days respectively and these 
were quite longer compared to our cohort (7). In a 
more recent randomized study, Yang et al. compared 
retrograde URS with anterograde approach using a 
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patented mini-PNL system (9). The stone free rates 
of the anterograde and retrograde approaches were 
97.8% and 71.4% which were also similar to our re-
sults. Anterograde approach was performed in pro-
ne position and the duration of operation was 15-75 
minutes and measured after the patient was positio-
ned in prone position. However, the authors reported 
significantly greater amount of bleeding and higher 
treatment costs in the anterograde approach (9).

 In another randomized study comparing 
retrograde URS and anterograde approach in prone 
position, the authors reported initial stone free rates 
of 41.4% and 93.3% for the two groups respectively 
(5). However, the stone free rates raised to 89.7% and 
100% in the two groups during follow-up. The hos-
pital stay of the anterograde URS group was 4.6 days 
and this is also higher compared to our cohort. We 
believe that this is probably due to placement of ne-
phrostomy tubes and institutional policies for posto-
perative follow-up. We did not place a nephrostomy 
tube in any of the patients and median hospital stay 
of the group was 1 day. The authors also reported 
significant gross hematuria in 25 of the 29 patients 
in the anterograde URS group but blood transfusion 
was not required in any of the patients (5).

 Zhang et al. compared anterograde URS 
(n=32) performed in supine position with retrograde 
approach (n=44) in a non-randomized prospective 
study (10). Different from our study, all of the patients 
in this study were pre-stented before retrograde URS. 
The authors reported stone free rate of 93.7% and 
84.1% for the anterograde and retrograde URS groups 

respectively and the difference was not statistically 
significant. The groups were similar for postoperati-
ve complication rates but the mean operative time 
was significantly shorter in the anterograde URS 
group (49.3 minutes vs. 67.2 minutes, p <0.001) 
and mean hospital stay was significantly shor-
ter in the retrograde URS group (4.2 days vs. 1.8 
days). Based on these results the authors emphasi-
zed the similar stone free rates and faster recovery 
of the retrograde approach. However, in this study 
the number of patients was lower compared to our 
cohort and the power of the study was probably 
insufficient to detect the significance of difference 
between the stone free rates. Moreover, the mean 
hospital stay was >4 days like the previous studies 
but unlike our cohort (10).

 The results of the studies mentioned above 
were included in a recent meta-analysis (11). The au-
thors reported similar operative times for the ante-
rograde and retrograde URS procedures but hospital 
stay was significantly longer in the anterograde URS 
group (mean difference of 3.14 days; 95%CI, 1.27 to 
5.55). The overall stone free rate was also found to 
be significantly higher in the anterograde URS group 
(OR, 8.70; 95%CI, 3.23 to 23.45). The complication 
rates of the both groups were similar (11) except for 
hematuria, which was reported to be higher in only 
one study (5). Based on these findings the authors 
concluded that anterograde approach, with higher 
stone free rates and similar complication rates, should 
be the optimal treatment choice for management of 
impacted upper ureteral stones.

Table 2 - Comparison of the two groups for the success, complications and hospitalization.

Parameters Anterograde URS (n=68) Retrograde URS (n=78) P value

Success rate, n (%) 66 (97.1%) 61 (78.2%) 0.0007

Complication rate, n (%) 0.86

Grade I 2 (2.9) 2 (2.6)

Grade II 1 (1.5) 1 (1.3)

Grade III or higher - -

Hemoglobin drop (g/dL) mean± SD 0.5±0.2 Not measured -

Duration of operation (minutes), mean±SD 41.2±12.5 59.6±15.1 0.02

Duration of hospitalization (days), median (range) 1 (1-2) 1 (1-3) 0.99
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 As the patient gets older, the renal functions 
and the general health status are more vulnerable 
and therefore, establishing a real stone free status by 
minimal morbidity is of upmost importance in the 
elderly population. SWL, being a minimally invasive 
alternative, is an important treatment option for ure-
teral stones. However, its efficiency in the elderly po-
pulation has been questioned in a number of studies 
(13-15). URS with technical improvements provides 
excellent outcomes for upper ureteral stones.

 The success of URS in the elderly population 
has been evaluated in a recent study and the authors 
reported 88% stone free rate which was slightly hi-
gher than our retrograde URS stone free rate. Howe-
ver, the authors did not provide any information on 
the stone impaction and only 29% of the stones were 
located in the ureteropelvic junction (16). In another 
recent study, Ozgor et al. compared success rate of 
RIRS and PNL for renal stones in a population of pa-
tients older than 60 years of age. The authors reported 
81.7% and 77.6% stone free rates for the RIRS and 
PNL groups respectively. The authors concluded that 
both RIRS and PNL are effective treatment modalities 
in the elderly population but the latter is associated 
with higher complication rates and longer hospital 
stay (17). In our study, we found that performing an-
terograde URS in supine position was more success-
ful than the retrograde URS and the safety profile of 
the two approaches were similar. We believe that, as 
the collecting system is dilated due to obstruction in 
the ureter and the calices were free of stones, renal 
access can easily be established. Besides, the anes-
thetic method did not differ for the anterograde and 
retrograde URS groups. As the patient was not placed 
in prone position, no additional complication risks 
were taken compared to retrograde URS performed in 
lithotomy position and the duration of surgery was 
also not prolonged.

 The most important drawback of the cur-
rent study is the non-randomized design. Al-
though patients were enrolled prospectively, the 
non-randomized nature of the study results in 
significant risk of bias for patient selection. We 
also did not perform any power analysis but ra-
ther compared the outcomes of two surgical ap-
proaches performed in a given time period. But, 
the number of patients were sufficient to detect 

a significant difference between the two groups. 
Besides the postoperative imaging was not per-
formed with non-contrast CT in all of the patients 
and we defined the success as no fragments >2mm 
which is incompatible with the definition of real 
stone free status. However, we still believe that the 
outcomes of the current study are valuable as, to 
the best of our knowledge, this is the only study 
in the literature focusing on URS outcomes in the 
elderly population.

CONCLUSIONS

 In this study, performing anterograde 
URS in supine position provided higher success 
rates, less need for ancillary procedures and si-
milar complication rates compared to retrogra-
de URS. Based on these results, anterograde URS 
shall be considered as one of the primary treat-
ment options for management of impacted upper 
ureteral stones in the elderly population.
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