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Abstract:

Introduction: To determine the efficacy and safety of using the semi-rigid ureteroscope as the
only ureteral dilator for primary ureteroscopy (URS) in the treatment of renal stones.

Materials & Methods: A retrospective review of primary URS for renal stone disease was
performed on consecutive patients treated by a single provider (CLA) from 2013 to 2017.
Utilizing wire placement under fluoroscopic guidance and direct visual ureteroscopic dilation
with a semi-rigid ureteroscope, primary outcome was successful completion of stone treatment.
In addition, perioperative safety was evaluated.

Results: A total of 126 consecutive cases of primary URS using the semi-rigid ureteroscope as
the only ureteral dilator were attempted for renal stone treatment. The renal stones were treated
in 124 (98.4%) patients without other forms of active ureteral dilation. Two (1.6%) patients
required ureteral stent placement for passive dilation despite attempted other dilating techniques.
No intraoperative ureteral perforations were identified. Post-operative radiographic follow up
was available for 67% patients with a 91% stone free rate and no hydronephrosis or ureteral
strictures were detected.

Conclusion: Utilizing direct visual semi-rigid ureteroscopic dilation with a semi-ridged
ureteroscope prior to flexible ureteroscopy leads to successful primary ureteroscopy for renal
stone treatment in most patients. This technique is an effective, safe and possibly cost-effective
method of obtaining ureteral access to facilitate primary URS for renal stone treatment.
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Introduction

With an increasing prevalence of stone disease at more than 9% of the United States population,*
minimally invasive surgical management is becoming more widely used by urologists.?3
Specifically, ureteroscopy (URS) for ureteral and kidney stones less than 2cm in size has been
recognized by the American Urological Association* and the European Association of
Urologists® guidelines as an appropriate first-line treatment option. Technical advances in
ureteroscope design, basket devices and laser equipment have all led to improved stone free rates

(SFR) during URS depending on stone size and location.®’ However, primary URS stone
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treatment is often precluded by intrinsic ureteral narrowing or underlying pre-existing ureteral
pathology such as stricture which lead to an inability to advance the ureteroscope to the

offending calculi.

In recent studies, almost a third of primary URS cases failed because of the inability to advance
the ureteroscope within the ureter to the level of the stone.? Specifically, between 20-35% of
primary URS failed to reach proximal ureteral or renal stones.® This will often result in
placement of a ureteral stent for passive ureteral dilation and a second URS performed at a later
date for definitive stone management.'®*! In order to circumvent the need for passive dilation
with ureteral stents, many urologists will actively dilate the ureter with balloon dilation,
sequential dilators or other equipment (i.e. ureteral access sheaths (UAS)) prior to performing
URS. These active dilating techniques can decrease the failure rate of primary URS to less than

5%.12

The semi-rigid ureteroscope is commonly used for URS especially if stones are located in the
lower ureter. There is a paucity of data regarding the use of the semi-rigid ureteroscope as a
dilating apparatus to facilitate flexible URS within the kidney. We present a method of
performing ureteral dilation with the semi-rigid ureteroscope to facilitate the advancement of a
flexible ureteroscope into the kidney for renal stone treatment. The active dilation of the ureter
during this technique was accomplished with a semi-rigid ureteroscope in lieu of balloon
dilation, sequential dilators or any other ureteral equipment besides a wire. We sought to
evaluate the efficacy and safety of our technique and the impact on successful one staged URS

for renal stone treatment.
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Materials and Methods:

After receiving institutional review board approval, we conducted a multi-institutional
retrospective review of consecutive primary URS for the treatment of renal calculi by a single
provider (CLA) from 2013 to 2017. Patients were included in the review if it was a primary
URS for treatment of renal stones without prior stenting and the semi-rigid ureteroscope was the
only ureteral dilator in reaching the renal stone. Patients were excluded if there were any
ureteral stones discovered or the renal stone migrated into the ureter. Patients with preoperative
ureteral stents were also excluded. A failure of this technique was consider to be the inability to
advance the flexible ureteroscope into the kidney after dilating with a semi-rigid ureteroscope or
if other forms of active dilation were required to facilitate flexible URS. Patient demographic
and clinical data were collected to include age, gender, BMI, stone size, location and laterality.
Intraoperative data to include postoperative stenting and complications were extracted from
operative dictations. Postoperative follow up imaging was reviewed to evaluate for late

complications.

Each case was completed in a similar manner. The ureteral orifice was first intubated with a
0.035 inch sensor wire (Boston Scientific, Quincy, MA), which was passed into the collecting
system under fluoroscopic guidance. In all cases, the semi-rigid ureteroscope (Olympus 6.9fr
distal to 10.2fr proximal, Center Valley, PA) was then advanced into the bladder. Using a double
wire technique, a second wire was passed into the ureter through the semi-rigid ureteroscope.
This has been shown to increase the likelihood of accessing the distal ureter, likely related to
tenting of the ureteral orifice!. The semi-rigid ureteroscope was advanced proximally to the

level of the ureteropelvic junction if possible; or as proximal that could be safely passed at the
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discretion of the operating surgeon. After the initial advancement of the semi-rigid ureteroscope
for active dilation, a flexible ureteroscope (Karl Storz, Tuttlingen, Germany; Flex-X2™) was
advanced over a single sensor wire into the kidney. Most cases were performed without a
separate safety wire. The favored technique of stone treatment by the operative surgeon was to
dust the stone rather than stone extraction. A retrograde pyelogram was performed at the end of

every case and a ureteral stent was placed at the discretion of the operating surgeon.

Our primary outcome was to evaluate the rate of successfully accessing the kidney with a
flexible ureteroscope for renal stone treatment with a secondary outcome evaluating immediate
or late complications. Categorical data was summarized using percentages. Means and standard
deviations or medians and inter-quartile ranges were used as summary statistics for continuous
variables.

Results

Between 2013 and 2017, a total of 126 consecutive cases of primary URS for only renal stones
were available for review in which this technique was used. Patient demographics and stone
characteristics are listed in Table 1. Included in the review were 75 (60%) male patients and 51
(40%) female patients with a median age of 46.3 (36,57) and BMI of 28 (25,30). Sixty-three
(50%) cases were right sided and 63 (50%) cases were left sided. The median stone size was

10mm (6,13). Postoperative ureteral stents were left in 76 cases (60%).

All cases were started with using the semi-rigid ureteroscope as the only ureteral dilator. In
98.4% of cases, no other forms of ureteral dilation were required to facilitate flexible URS in

treating the renal stones. However, in 2 (1.6%) cases, the flexible ureteroscope following semi-
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rigid URS was unsuccessful in accessing the kidney to treat the stone. These patients did go on to
have other forms of attempted ureteral dilation with sequential dilators but ultimately remained
unsuccessful in advancing the flexible ureteroscope into the kidney. These two patients required
placement of a ureteral stent for passive dilation. A retrograde pyelogram following
unsuccessful dilation did not reveal any urinary extravasation or indication of injury. There were
no ureteral perforations or other reported intraoperative complications for any patient in this

study.

Postoperative imaging was available for 85 (67%) patients between 6 and 16 weeks
postoperatively. Many of the patients without imaging were military members that were
unavailable or had moved from the area during the follow up time. The majority of imaging
were renal ultrasounds. There were no cases of hydronephrosis or other evidence of ureteral

strictures. Seventy-seven (91%) of the treated patients were stone-free on postoperative imaging.

Discussion

The incidence of urinary calculi is increasing worldwide, and in the United States the incidence
is estimated at 9% of the population.® As the annual expenditure on urolithiasis has increased to
over $5 billion in the United States,*!° there has been a parallel increase in minimally invasive
surgical management options.?® Despite tremendous technological advances in endoscopic
management of urinary stones, a significant amount of patients undergo multiple procedures due
to unfavorable ureteral anatomy.5’ In up to 35% of proximal ureteral or renal stone cases,
primary URS cannot be completed and a ureteral stent is placed for passive dilation.®® While
URS on a pre-stented patient can be associated with improved stone free rates and decreased

operative time, %1’ there are risks associated with multiple anesthetics and prolonged ureteral
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stenting.'® In addition, the American Urological Association guidelines recommend against

routine stenting prior to URS.*

To circumvent the need for pre-stenting, active dilation of the ureter is completed in over 1/3 of
all endoscopic cases.>*? Historically, balloon dilation has been well described to be safe and
effective for primary URS and is reportedly necessary in up to 60% of cases.!*? Recently,
Mitchell et al. described sequential dilation of the ureter with Lubriglide ureteral dilators with a
success rate of primary URS of up to 94% of cases. In their study, 30% (64 of 211) of renal stone
treatment required active dilation with ureteral dilators.?* Other forms of dilation may be
performed with double-lumen catheters or UAS and are required in up to 18-26% of endoscopic
cases to access the ureter.?>?® However, these methods of active dilation are not without possible
complications, as well as additional costs to the procedure. Even with the use of these ureteral

dilation techniques, failure of primary URS may still occur in over 5% of patients.*?2

We report our experience using the semi-rigid ureteroscope as the only ureteral dilator during
primary URS in the treatment of renal stones. While the semi-rigid ureteroscope is routinely
used in the treatment of ureteral stones, there is a paucity of data regarding its use solely as a
dilator in renal stone treatment in the absence of ureteral stones. In our study, 126 consecutive
patients with only renal stones were treated using our technique of ureteral dilation using a semi-
rigid ureteroscope in order to facilitate flexible renoscopy. We were able to successfully
advance the flexible ureteroscope into the kidney for treatment in 124 (98.4%) patients. In two
patients (1.6%) the semi-rigid ureteroscope would not advance into the mid ureter (pelvic inlet)

and both cases ultimately failed other active dilation attempts, requiring stent placement and
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secondary URS. No specific patient or stone characteristics were identified in these two failed

patients which could aid in preoperatively predicting failures with our technique.

Our results are similar to contemporary studies of other ureteral dilation techniques including a
reported almost 95% success rate using both balloon dilation and sequential dilators.'21%2
However, unlike balloon or sequential dilating techniques that rely on fluoroscopic guidance for
visualization, we are able to directly visualize the ureteroscope advancing within the lumen of
the ureter during dilation. There were no cases of ureteral perforation or other intraoperative
complications during this study. This technique may offer an additional strategy during primary
URS. Many urologists could find this technique easily adaptable due to the ubiquitous use of
semi-rigid URS in routine practice for treatment of ureteral stones. In addition, using our
technique can visualize any renal stones that may have progressed into the ureter during the
interim time from imaging to going to the operating room. The unexpected ureteral stone within
the ureter can be impacted into the ureteral wall if active dilation is performed without

realization of the ureteral stone. Using the semi-rigid ureteroscope, the entire ureter is evaluated

and any unexpected ureteral stones may be treated accordingly as discovered.

Ureteral stents are well known to cause bothersome urinary symptoms in over 80% of patients
with two thirds of these patients unable to work while the stent is in place.*®With a high success
rate for primary URS, there is decreased need for prolonged ureteral stenting. This can limit pain
and discomfort, allowing earlier return to work and decreasing the risk of ureteral stricture
formation. In addition, our technique may offer further financial benefits by decreasing the costs
that are associated with other ureteral dilators. At our institution, balloon dilators or UAS are

most commonly used for ureteral dilation and are more expensive than the cost of sterilizing the
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semi-rigid ureteroscope ($279 and $148, respectively, compared to $30 per sterilization). For an
example, the cost of sterilizing a semi-rigid ureteroscope for all 126 cases in our study would be
about $3,800. Comparatively, assuming 30% of patients (38 procedures) require active ureteral
dilation, the cost of dilating with a UAS ($148) for these patients would be more than $5,600 and
over $10,000 for balloon dilation techniques. While this study was not designed to specifically
determine cost factors, there is a financial advantage using our procedure over other dilation
techniques. In addition, within our military population, this technique may provide less
equipment needs overall for stone treatment in a deployed or remote setting. However, this
study does not take into account the availability of ureteroscopes at a high volume surgery
center, the need for ancillary support staff or the cost to refurbish ureteroscopes. During our

study, none of the semi-rigid ureteroscopes required any repair or replacement.

There are some limitations to our study. We are limited by the retrospective nature of the review
and the inherent selection bias. All cases were performed by a single fellowship trained
endourologist which may limit generalizability. We relied on operative dictations to complete
our review which may have limited capture of all data points or underestimated minimal
intraoperative trauma. Finally, only 67% of our patients completed postoperative imaging and

follow up which may not accurately capture long term data points.

Conclusion

Utilizing direct visual ureteroscopic dilation with a semi-rigid ureteroscope is a feasible, safe and
effective method of ureteral dilation prior to flexible URS for renal stones. This readily available
equipment lends to widespread adaptability into even low-resource settings. Further prospective

studies on this technique are warranted.
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Table 1. Patient demographics and stone characteristics

Total Successful URS  Failed URS

Patients treated 126 124 (98.4%) 2 (1.6%)
Median Age, (IQR) 46 (36,57) 46 (36,57) 34, 49
Gender, n (%)

Male 75 (60) 74 (59) 1(50)

Female 51 (40) 50 (39) 1 (50)
Median BMI, (IQR) 28 (25,30)  28(25, 32) 23,28
Median Stone Size 10 (6,13) 10 (6,13) 10, 14
mm, (IQR)
Laterality, n (%)

Right 63 (50) 62 (50) 1 (50)

Left 63 (50) 62 (50) 1 (50)
Ureteral Access 12 (9.5) 12 0
Sheath (%)
Postoperative Ureteral 76 (60) 74 2

Stents (%)
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