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Abstract
Introduction: To evaluate the feasibility and safety of bilat-
eral single-session ureteroscopy in the treatment of bilateral
stones with different localizations. Materials and Methods:
Between February 2001 and October 2006, a total of 1,296
patients underwent ureteroscopy with pneumatic lithotrip-
sy. Of these, 38 patients (2.9%) had bilateral ureter stones.
The stones were located in the lower, middle and upper
ureter in 44 (57.9%), 21 (27.6%) and 11 (14.5%) of the cases,
respectively. Fifty-one stones (67.1%) were less than 1 cm.
Results: Of the 76 stones, 67 (88.1%) were fragmented in a
single procedure. The stone clearance rate was 93.1% after
the second session. According to the localization of the
stones, the stone clearance rate after single endoscopic ses-
sion was 72.7% for upper ureteral calculi, 80.9% for midure-
ter and 95.4% for lower ureter stones. For patients with cal-
culilessthan 1 cmand greaterthan 1cm, theinitial stone-free
rate after ureteroscopy was 94.1% (48 of 51) and 76% (19 of
25), respectively (p < 0.05). No major complication was ob-
served. Conclusions: Bilateral single-session pneumatic lith-
otripsy can be performed safely and has high success rates
with minimal morbidity and short hospital stay.
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Introduction

Extracorporeal shock wave lithotripsy (ESWL) and
ureteroscopy (URS) are alternative options in the man-
agement of ureteral calculi. URS was approved for treat-
ing lower ureteric stones, but technologically advanced
ureteroscopes and lithotriptors have led to the safer us-
age of URS in the treatment of more proximal stones
with high success rates similar to those performed for
distal calculi. The success rates for ureteroscopic stone
removal depend on the stone size and localization, the
availability of ureteroscopic instruments and the experi-
ence of the surgeon. URS is an especially useful option
for patients with failed ESWL, patients with large or im-
pacted stones and for obese patients who cannot be treat-
ed with ESWL [1].

Bilateral URS is rarely indicated in a single session.
The possibility of ominous complications such as bilat-
eral injuries might prevent even the most experienced
surgeons from attempting it [2]. But the wide usage of the
ureteroscope on experienced hands lowers the complica-
tion rates to more acceptable levels. Single-session URS
for bilateral urinary calculi will potentially reduce costs
and anesthetic complications compared with staged pro-
cedures [3].

In this study, we report our treatment outcomes in pa-
tients undergoing bilateral, single-session URS for bilat-
eral ureteral stones.
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Fig. 1. Bilateral ureteral stones.

Fig. 2. Postoperative plain film. Bilateral
ureteral catheters were placed after the
lithotripsy.

Material and Methods

Between February 2001 and October 2006, a total of 1,296 pa-
tients underwent URS with pneumatic lithotripsy (PL). Of these,
38 (2.9%) had bilateral ureter stones (fig. 1). Preoperative plain
film of the kidneys, ureter and bladder (KUB), and ultrasound or
excretory urography were performed in all cases; noncontrast ab-
dominal tomography and magnetic resonance urography were
performed in uremic patients or those suspected to be harboring
nonopaque stones. Stone size was measured radiologically. The
number of stones in the lower, middle and upper ureter was 44
(57.9%), 21 (27.6%) and 11 (14.5%), respectively. Fifty-one (67.1%)
of the 76 stones were less than 1 cm in diameter. Bilateral ne-
phrostomy tubes were inserted to 2 patients with anuria and bilat-
eral double-J stents were placed in 1 patient with bilateral hydro-
nephrosis and high blood urea nitrogen before the operation. Ure-
teroscopic lithotripsy was performed by pneumatic lithotriptors
and 8F or 10F rigid ureteroscope under general or regional anes-
thesia. Ureteroscopic dilatation of the orifice was done routinely
with olive tip bougie dilatators. Some stone fragments were re-
moved with a wire basket or with forceps extraction. In all other
cases, the fragmented stones were left in situ. After the procedure,
5F ureteral stents or double-J catheters were placed. Ureteral cath-
eters were removed 24 h after the operation in noncomplicated
procedures and 48-72 h after complicated cases. Hospitalization
time ranged from 1 to 3 days with an average of 1.3.

Follow-up studies included a KUB film within 24 h postop-
eratively and 6 weeks after the operation as well as renal ultra-
sound at the 6th postoperative week. An intravenous urography
was performed in cases of mild or severe dilatation. Stone-free
status was defined as the absence of residual stones on a plain
KUB film within 6 weeks after the operation. In the presence of a
residual stone, a second session of URS was performed. Statistical
analysis was performed with Student’s t, x* or Fisher’s exact test.

Bilateral Single-Session Ureteroscopy
with Pneumatic Lithotripsy

Results

The patients’ characteristics are shown in table 1. There
were 21 (55.1%) male and 17 (44.9%) female patients with
amean age of 42 years (range 31-63). The mean stone size
was 9.5 mm (5-21) and the mean operation time was 42
min (21-85). Of the 76 stones, 67 (88.1%) were fragmented
in a single procedure and the disintegrated fragments
passed spontaneously. The stone clearance rate was 93.1%
after the second session. The stone clearance rates with
regard to the localization of the stones after single endo-
scopic session were 72.7, 80.9 and 95.4% for upper, middle
and lower ureter, respectively. The stone clearance rate
was highest in the lower ureteral stones with regard to lo-
calization (p < 0.05). For patients with calculi less than or
equal to 1 cm the initial stone-free rate after URS was
94.1% (48 of 51); for those with calculi greater than 1 cm,
it was 76% (19 of 25; p < 0.05). Bilateral ureteral catheters
were placed after PL and were removed after 24 h postop-
eratively in 46 noncomplicated ureteric units (fig. 2). Nine
ureteric units with complicated procedures had their
catheters in place for 48-72 h. Bilateral double-] stents
were inserted after the operation in 6 units with bilateral
hydronephrosis. The stents were removed after 1 month.
A ureteral catheter on one side and a double-] stent on the
other side were placed in 1 patient after a complicated pro-
cedure. Four ureteric units with bilateral nephrostomy
tubes did not require any stents. Of the 6 stones with un-
successful procedures, 3 underwent second-session URS
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Table 1. Patients’ characteristics

Patients 38
Sex

Male 21

Female 17
Mean age, years 42 (31-63)
Stone location, %

Upper ureter 11

Middle ureter 21

Lower ureter 44
Mean stone size, mm 9.5 (5-21)
Mean operation time, min 42 (21-85)
Mean hospitalization time, days 1.3 (1-3)

Table 2. Success rates according to stone localization and size

Stones Success rate
Upper ureter 11 8(72.7%)
Middle ureter 21 17 (80.9%)
Lower ureter 44 42 (95.4%)
Size <1 cm 51 48 (94.1%)
Size >1 cm 25 19 (76%)

and 3 were sent for ESWL. Three migrated stones were
treated by double-] stent insertion and further ESWL. The
postoperative complications were mainly minor, consist-
ing of postoperative fever in 6 of 38 (15.8%) and urinary
tract infection in 4 of 38 patients (10.5%). There were mu-
cosal lesions (small laceration without leak) in 5 (6.7%)
and stone migration in 4 of 76 ureters (5.2%). Antibiotics
were given according to urine cultures. Traumatic proce-
dures due to ureteroscopes with large lumens resulted in
mucosal lesions and were treated with ureteral stenting.
Neither major postoperative complications (perforation,
stricture) nor long-term complications were seen. Success
rates with regard to stone localization and size are shown
in table 2.

Discussion

Bilateral stones are an alarming condition for most
urologists. Optimal treatment for these calculi remains
controversial. ESWL is the least invasive treatment for
ureteral calculi with reasonable success rates and is rec-
ommended as the first-line therapy [4]. Although it has
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the advantage of being an outpatient procedure, it fails to
decompress the obstructed system immediately most of
the time. Moreover, stone-free rate is lower for distal and
larger stones. Bilateral ureteral stones frequently cause
obstructive uropathy and subsequent deterioration of the
renal function, leading to immediate surgical interven-
tion. URS has the advantage of disimpaction and/or frag-
mentation of the stone leading to immediate decompres-
sion of the obstructed renal unit [5]. Ureteroscopic litho-
tripsyis our first-line approach for bilateral ureteral stones
in any localization. Ideal candidates for single-session bi-
lateral ureteroscopic procedures include bilateral distal
ureteral calculi in association with an obstructing ure-
terocele or stricture, as well as those with bilateral stones
who failed other approaches [2]. The combination of tight
impaction, proximal location and heavy stone burden
contributed to the increased difficulty of URS, and hence
longer operating time [5]. Our choice of treatment for the
bilateral ureteral stones with bilateral hydronephrosis is
based on the presence of sepsis and the degree of dilata-
tion of the ureter and the pelvis. Patients with bilateral
obstruction and urosepsis are good candidates for bilat-
eral nephrostomy insertion before operation.

Percutaneous nephrostomy may help to decompress
the system and minimize potential morbidity. Bilateral
nephrostomy tubes were placed preoperatively in 2 of our
patients with anuria, one of which had pyelonephritis and
the other having deteriorated renal function. These pa-
tients were operated after 2 weeks and nephrostomy tubes
were removed after successful stone clearance. In all oth-
er cases, we preferred to perform the procedure as soon
as possible.

Dilatation of the orifice is still debatable. According to
some authors, there is no need of dilatation before URS
and semirigid ureteroscopes provide simplicity and safe-
ty [6-8]. The data in the literature have suggested that
ureteral dilation is often required when ureteroscopes
greater than 10.5F are used and this size of ureteroscope
has also been associated with greater complication rates
[9]. Methods or equipments which are useful to dilate the
ureteral orifice before stone manipulation are guide wire
and dilators or balloon, sequential ureteroscopic dilation,
blind basket or core tip catheter. We performed sequen-
tial dilation with olive tip bougie dilators and dilated the
orifice before each manipulation. The dilatation of the
intramural ureter provides easy access. The ureteral cath-
eter is placed to prevent ureteral stricture and to reduce
the incidence of postoperative renal colic secondary to
ureteral edema [6, 10]. Most urologists suggest that it is
not necessary to place a ureteral catheter, especially after
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uncomplicated cases [11-14]. We routinely use ureteral
catheters after each procedure. In noncomplicated cases,
we remove catheters after 24 h, in complicated cases after
48-72 h. Most problems which we encountered in our
study with catheters were minor such as mild irritative
bladder symptoms, hematuria or bacteriuria.
Hollenbeck et al. [3] reported that bilateral URS car-
ries an increased risk of postoperative morbidity in their
series of 34 patients with bilateral calculi. They conclud-
ed that the risk is proportional to the number of renal
units treated. In another study, Deliveliotis et al. [15] re-
ported that bilateral URS in 1 session can be performed
safely in selected patients with a stone-free rate of 83.3%.
Camilleri et al. [2] found that the overall stone-free rate
following bilateral ureteroscopic stone manipulation was
81%, which was directly related to the stone burden and
localization. In the current study, the overall stone-free
rate for bilateral stones was 88.1% after the first URS ses-
sion. Our study showed that URS displayed higher suc-
cess rates in lower ureteral stones (95.4%) and in those
smaller than 1 cm (94.1%). The patients with upper ure-
teral stones had the lowest stone-free rate (72.7%).
Ureterorenoscopic manipulations may cause compli-
cations such as ureteral perforation, access problems,
stone migration, urosepsis and ureteral stricture [16].
But our review and several other studies comparing
complication rates confirmed progressively decreasing
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Conclusions

Bilateral single-session URS with PL is a safe and min-
imally invasive procedure with high success rates and
minimal complications in experienced hands. It has the
advantage of short hospital stay and prevents multiple
procedures.
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