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ABSTRACT 

Objective: To determine the frequency and factors responsible for access failure during primary ureteroscopy (URS). 
Study Design: Cross-sectional study.  
Place and Duration of Study: Aga Khan University, Karachi Pakistan, from Jan to Jul 2019. 
Methodology: All patients undergoing Ureterorenoscopy for upper urinary tract urolithiasis were included. Ureterorenoscopy 
was performed with either semi rigid, rigid digital or fiber opticflexible ureterorenoscope as appropriate. Data was collected 
for demographics, history of stone passage, previous Ureterorenoscopy /double J stenting and history of stent placement. Pre-
operative imaging reviewed for stone location, size and number. Level of access failure (proximal/mid/distal ureter) was 
noted. Post-operative complications and need of ancillary procedure was noted. 
Results: We included 250 participants undergoing ureteroscopy for the upper urinary tract calculi. Mean age of the patients 
was 44.15 ± 13.76 years. Mean stone size was 9.12 ± 4.23mm. Overall access failure rate was found to be 8% (20/250), all requi-
red an ancillary procedure. None of the patients with previous history of endoscopic intervention or stone passage had access 
failure. On univariate and multivariate analysis only stone location was found to be significant factor predicting access failure. 
Conclusion: Failure to access is not uncommon during primary ureteroscopy. Access failure is more common in proximal 
ureteral stone and in patients with no previous episode of ureteral stones and procedure. Information from this study will 
help in counseling patients’ pre-operatively and may be a guide to urologists on pre-stenting of selected patients at high risk 
of access failure. 
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INTRODUCTION 

Ureterorenoscopy (URS) is one of the most com-
mon option for fragmentation and retrieval of upper 
urinary tract calculi. Young performed first ever URS 
procedure in nineteenth century with a pediatric cysto-
scope1,2. During initial development of ureteroreno-
scopes all the procedures demanded ureteral dilatation 
by conical dilators3. Evaluation of modern ureterore-
noscopy has decreased the number of complications 
and frequency of access failure. With advancements in 
technique and instrumentation including miniaturiza-
tion of scopes, and development of digital and flexible 
scopes any stone in urinary tract can be accessed 
during ureterorenoscopy and URS is now considered 
the gold standard for most small upper tract stones4. 
This improvement in technology have allowed use of 
URS for extended indications even in large stones e.g. 
in patients with percutaneous lithotripsy (PNL) failure, 
obesity, and musculoskeletal deformity5.  

Primary ureteroscopic intervention for kidney     
or ureteral stones occasionally encounters difficulty in 
passing the scope thus requiring staged treatment or 

alternative approach. Despite advancement in tech-
nique and miniaturization of instruments, occasionally 
failure to access upper tract with URS can happen.   
This results in need for additional procedure, added 
cost, morbidity and frustration both for patient and 
surgeon.  

Frequency of access failure in various retrospec-
tive studies is 7.7-16%6,7. There are several factors 
which can lead to access failure including patient and 
stone related factors. Suggested factors include higher 
BMI, proximal stone location, younger patient and 
naive ureter (no history of previous endoscopic inter-
vention) and stone passage5. 

We aimed to assess the access failure rate of pri-
mary ureterorenoscopy and determine factors, which 
can potentially predict access failure. This will help in 
counselling the patients pre-operatively and can imp-
rove clinical decision for choosing appropriate moda-
lity for patients with upper ureteric and renal stones. 

METHODOLOGY 

After ERC approval this cross sectional prospec-
tive study was conducted at urology department of a 
teaching University hospital. All patients 18-70 years of 
age undergoing ureterorenoscopy for upper ureteric   
or renal stone were included. Presented patients and 
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patients with active infection and with previous his-
tory of open renal/ureteric surgery were excluded. 
URS was performed by consultant urologists with ex-
perience of at least 50 independent ureterorenoscopy. 
Ureteroscopy was performed with semi rigid 6.8FR 
ureteroscope followed by 8FR semi rigid ureteroscope 
or 9Fr flexible ureteroscope (storz) as appropriate. Data 
was collected for demographics including age, gender, 
BMI, prior history of stone passage, previous history of 
ureterorenoscopy or JJ stenting and whether patient is 
prestented at time of this URS. Pre op imaging was 
reviewed for stone location size and number. Access 
failure was defined as unable to reach stone with any 
ureterorenoscope during URS. Whether access failure 
occurred during procedure was noted. Level of access 
failure (proximal/mid/distal ureter) was also noted. 
Post-operative complications and need of ancillary 

procedure was noted one-month post procedure. Con-
tinuous variables were described in terms of mean/ 
median and standard deviation and compared by chi-
sqaure/fishers exact test where appropriate. Catego-
rical variables were described in terms of frequency 
and percentages and compared by Independent t-test/ 
Mann Whitney test. Cox proportion algorithm was 
used and prevalence ratio was reported with their 95% 
class interval. 

RESULTS 

We included 250 participants undergoing urete-
rorenoscopy for upper urinary tract calculi. Access fail-
ure rate in our patients was 8% (20/250). Mean stone 
size of our patients was 9.12 ± 4.23. Baseline parame-
ters of our patients are given in table-I. When patients 

having access failure were compared with patients in 
which access was achieved, there was no significant 
difference in Age, BMI, Gender, laterality, size and 
number of stones. Among patients with distal or mid 
ureteric stones access failure rate was 2.19% (3/137), 
whereas among patients with proximal ureteric or 
renal stones, access failure rate was 15.04% (17/113). 

On univariate and multivariate analysis only 
stone location was found to be statistically significant 
predictor of access failure (p-value 0.003). The site of 
access failure during ureteroscopy was also noted. In 
most of the patients with access failure, ureteroscope 
could not be negotiated beyond mid ureter (14/20 = 
70%). Only 2 patients had complication requiring inter-
vention/readmission both of them with ureteric inju-
ries one requiring insertion of double J stent and other 
with insertion of per cutaneous nephrostomy. 

DISCUSSION 

The choice of treatment for upper urinary tract 
calculus is dependent on many factors including stone 
size, number, composition and location. In view of the 
wider availability and acceptance of ureterorenoscopy 
as a diagnostic and therapeutic treatment14, URS has 
become the workhouse for most upper urinary tract 
stones. URS is now commonly done in both pediatric 
as well as adult population15,16. Success of URS is dep-
endent on successful cannulation of the ureteric orifice 
and accessing the ureter to the level of the stone. This 
is dependent on many patients and ureter related 
factors but also on the expertise of the operating sur-
geon and the availability of a well-equipped endo-
urology suite. 

Table-I: Baseline demographics. 

  
 

Total Accessed Access Failure 
Access Failure 

Rate (%) p-value 
Number n=250 230 n=20 20% 

Patient 

Age Mean ± SD 44.15 ± 13.76 44.53 ± 13.52 39.75 ± 15.98 - 0.20 

BMI Mean ± SD 27.12 ± 4.52 28.41 ± 4.50 27.01± 4.60 - 0.21 

Gender 
Male 183 168 15 8.20 1 

Female 67 62 5 7.46 - 

History of 

Stone Passage 36 36 0 0.00 0.11 

Prior JJ Stenting 16 14 2 12.50 0.83 

Prior URS 21 21 0 0.00 0.32 

Stone 

Location 
Mid/Distal Ureter 137 134 3 2.19 0.00 

Prox Ureter/Kidney 113 96 17 15.04 - 

Size - 9.12 ± 4.23 9.04 ± 4.15 9.97 ± 5.11 - 0.44 

Number 
3 or Less 235 217 18 7.66 0.76 

More than 3 15 13 2 13.33 - 

Laterality 
Right 117 105 12 10.26 0.30 

Left 133 126 8 6.02 - 
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In the earlier era URS was preceded by metallic/ 
balloon dilatation. Currently the use of access sheath in 
flexible ureterorenoscopy as well as development of 
miniaturized equipment has resulted in rapid advance-
ments as a urological procedure during the past few 
decades. Not only the size but also the maneuverabi-
lity has also been improved and developed as flexible 
ureterorenoscope6. Ureterorenoscope is clearly supe-
rior to SWL and PNL for upper ureteric stones in some 
situations e.g. patients with bleeding disorders or 
continued antithrombotic therapy9. 

In spite of all the advancements urologists often 
encounter situations in which access tothe desired 
location is difficult and results in need of staged or 
ancillary procedure8. It is important to know the failure 
rate of primary ureteroscopy access so that patients 
canbe appropriately counselled in both emergency and 
elective settings18. In an older study by Jones et al 
failure rate of 11% was found with semi rigid URS of 
9.5Fr and 11Fr10. Whereas Fuller et al found a failure 
rate of 7.7% for accessing the unstented ureter5 which 
is similar to our study (8%). Karadag et al included all 
patients and found higher failure rate of 16%11. 

Patient, stone and instrument related factors have 
been studied to predict access failure. In our study 
patient related factors including age, gender and BMI 
were found to be insignificant to predict access failure. 
Most of the patients with history of previous endosco-
pic intervention (URS/double J stenting) had no diffi-
culty in accessing stone and none of the patients with 
previous stone passage had access failure12-15. However 

none of these patient related factors were statistically 
significant predictors on univariate. or multivariate 
regression analysis. This is explained by small number 
of patients available for subgroup analysis. 

Among the stone-related factors number, size and 
laterality were found to have no statistical significance 
for access. However more proximal location was asso-
ciated with higher failure rate17. We found that access 
failure rate of 15.04% for proximal stones as compared 
to 2.19% for distal stones. Fuller et al also found a 
higher access failure rate in proximal ureteric stones 
(15.45%). Similar to our study they also found stone 
location as the only significant predictor for access 
failure5. Stone size, density or S.T.O.N.E score which is 
a predictor of stone clearance was not studied16-18. 

The current work is a single center study and our 
results are limited by sample size for identifying pre-
dictors. However, this data provides important base 
for confirmation by further studies. We have not loo-
ked for some potential predictors like mode of admis-
sion (emergency vs elective), ureteric dilatation by 
metallic/balloon dilators before retrograde access or 
ureteric diameter on contrast study like retrograde 
pyelography or contrast enhanced CT scan. 

CONCLUSION 

Access failure is a fairly common problem during 
ureterorenoscopy. Proximal ureteric and renal stones 
are more likely to need staged procedure. Whereas 
patients with prior history of stone passage or endo-
scopy are less likely to have access failure. This study 
provides information that will help urologists to coun-
sel their patients preoperatively regarding their likeli-
hood of failing primary URS, necessitating a second 
procedure or presenting electively. 
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