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Abstract We present our experience with the use of the
ureteral access sheath for the management of small im-
pacted lower third ureteral stones, in comparison with
more standard techniques. Ninety-eight consecutive
patients, aged 18-73 years (mean 48.5), with small
(diameter < or =10 mm) impacted lower third ureteral
stones (<5 mm in 56, and 5-10 mm in 42 patients) were
randomly managed with either a 12/14F coaxial ureteral
dilator/sheath and a 7.5F flexible ureteroscope (group A;
48 patients), or with balloon dilatation and the 7.5F
flexible ureteroscope (group B; 50 patients). In both
groups, stones were grasped and extracted with a basket,
and when necessary they were disintegrated with a 1.9F
electrohydraulic lithotripsy (EHL) probe. Postopera-
tively, excretory urography was performed at 1 month
and patients were followed-up for 1 year. The mean
operative time was 45.5 min in group A, and 58.5 min in
group B (P <0.05). EHL was performed in 16 (33.3%)
patients of group A, and in 12 (24%) patients of group
B. In group B, balloon dilatation was performed in 28
(56%) patients. Ureteral perforation was revealed in 4
(8%) patients of group B. The follow-up imaging tests
showed stone-free status in 46 (95.8%) patients of group
A and in all (100%) patients of group B. No long-term
complications were recorded. Endoscopic management
of small impacted lower third ureteral stones with the
ureteral access sheath is a quicker and safer procedure,
in comparison with the more standard approach, bear-
ing comparable efficacy.
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Introduction

Impacted ureteral stones, which are defined as calculi
remaining at the same position for more than
2 months and not moving in response to ureteral
catheterization, are extremely difficult to treat [1-3].
They respond poorly to extracorporeal shockwave
lithotripsy (SWL) and they are usually managed with
ureteroscopy and stone disintegration [1, 2]. However,
fragments may remain in the ureter (usually at the
lower third), even after successful stone breakage,
resulting in renal impairment and infection, even if
they are less than 4 mm in diameter [3]. Hence, com-
plete removal of impacted calculi should be successful
from the very beginning in one endoscopic procedure.
Herein, we present our 3-year experience with the
ureteral access sheath for the management of small
impacted lower third ureteral stones.

Patients and methods

Between January 2001 and December 2004, 98 consec-
utive patients (58 men and 40 women, aged 18-73 years
old; mean age 48.5), with small (diameter < 10 mm)
impacted unilateral lower third ureteral calculi, were
randomly allocated to undergo retrograde endoscopic
treatment with (48 patients; group A) or without (50
patients; group B) the aid of the ureteral access sheath.
In 56 patients (30 and 26 of group A and B, respectively)
the stones were <5 mm in diameter and in the
remaining 42 patients the diameter of the stone was 5—
10 mm. The mean duration of impaction was
2.7 months (range 2-3.5), according to clinical history
and findings on plain X-ray and/or intravenous urog-
raphy (IVU). Mild to moderate hydronephrosis was
diagnosed in 42 (87.5%) patients of group A and in 46
(92%) patients of group B. The study was approved by
the Ethical Committee of our Hospital, and all patients
gave their written consent.
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Under epidural anesthesia, patients were placed in the
dorsal lithotomy position. A 0.035-in. floppy-tip guide-
wire was inserted into the ureteral orifice and was ad-
vanced, under fluoroscopic guidance, at least to the level
of the impacted stone (if possible above the stone). In
group A, a 20-cm kink-resistant, hydrophylically coated
12/14F coaxial ureteral dilator/sheath (Applied Medical,
Athens, Greece) was forwarded over the guidewire and
was positioned just below the lower edge of the stone.
The 12F inner dilator was removed, leaving the open-
ended sheath in the ureter with the guidewire running
through the sheath lumen. A 7.5F flexible ureteroscope
was then advanced through the sheath, under direct vi-
sion beside the guidewire. Thereafter, attempts were
made for stones to be retracted into the sheath lumen
with the basket. In particular, a flexible two-prong
grasper was used in order to disrupt the mucosa over-
lying the stone and visualize the latter. Irrigant injection
of sterile water was administered as an additional di-
simpaction maneuver. A 0-tip basket was used to entrap
and extract the calculus. When intact extraction was not
achieved, stones were disintegrated into smaller pieces
with a 1.9F electrohydraulic lithotripsy (EHL) probe. In
group B, balloon dilatation of the ureter was performed
when necessary, according to the preference of the sur-
geon.

After successful stone management in both groups,
the guidewire was advanced to the renal pelvis, and a
double-J stent was left in situ at the end of the procedure
to ensure postoperative drainage for approximately
1 week. Postoperative plain X-rays were taken immedi-
ately (for confirmation of the position) and after
1 month, in addition to an IVU. Treatment was con-
sidered successful when the stone was no longer detected
and IVU showed improvement of hydronephrosis. All
patients were followed-up for 1 year and IVU was per-
formed if indicated, in cases of relevant symptoms.
Statistical analysis was performed with the use of the
Chi-square test, and results were considered statistical
significant at P <0.05.

Results

In group A, the ureteral access sheath insertion was
successful in all cases, and all procedures were com-
pleted without any special type of dilatation, except for
the use of the ureteral access sheath as a mechanic

Table 1 Overall results

dilator. Endoscopic observation revealed intraureteral
inflammatory polyps (histologically confirmed by
endoscopic biopsies) in six (12.5%) patients and ure-
teral stricture adjacent to the stone in four (8.3%)
patients, which was successfully managed with the
access sheath dilator. These ureteral lesions did not
require any further endoscopic treatment and did not
impede the use of the ureteral access sheath. EHL was
performed in 16 (33.3%) patients, while in the
remaining 32 (66.6%) patients intact basket extraction
(without EHL) was achieved. Bleeding did not disturb
endoscopic stone manipulation through the sheath.
The stone fragments were extracted rapidly, as the
ureteral access sheath allowed rapid entry, exit and re-
entry of the flexible ureteroscope and the basket. No
false passages or ureteral perforations were recorded
during the procedure. The mean operative time was
45.5 min (range 22-70).

In group B, the mean operative time was 58.5 min
(range 31-94), which was statistically significantly
(P <0.05) longer in comparison with group A. In group
B, the passage of the flexible ureteroscope was more
laborious in comparison with group A. Intraureteral
inflammatory polyps was revealed in four (8%) patients
and ureteral stricture in eight (16%) patients, which was
managed with balloon dilatation in four (8%) patients,
and with cold-knife in the other four (8%) patients.
Balloon dilatation of the ureter was performed in 28
(56%) patients (P<0.05). EHL was performed in 12
(24%) patients (P>0.05), while in the remaining 38
(76%) patients intact basket extraction was achieved.
Ureteral perforation was revealed in four (8%) patients
(P <0.05), and was managed conservatively. In all these
cases of perforation, EHL was performed and patient
characteristics were similar to those of the remaining
ones (e.g., ureteral anatomy, stone).

The follow-up imaging tests revealed stone-free status
in 46 (95.8%) patients of group A, and in all 50 (100%)
patients of group B. In group A, residual lithiasis was
diagnosed at the level of the iliac vessels and was suc-
cessfully managed with SWL. During the follow-up,
IVU showed improvement of hydronephrosis in 38 out
of 42 patients (90.4%) of group A with initial hydro-
nephrosis, and in 44 out of 46 patients (95.6%) of group
B. Furthermore, no long-term complications such as
ureteral obstruction or stricture were revealed in either
group after 1 year of follow-up. Collectively, the results
are presented in Table 1.

Group Access No.of  Meanstone = Mean operative No. of balloon  No. of EHL*  No. of ureteral ~No. of stone-free
sheath  patients burden (mm)  time (min) dilatations** perforations**  patients*

A Yes 48 7.1 45.5 0 16 0 46

B No 50 7.8 58.5 28 12 4 50

*P>0.05, **P<0.05



Discussion

The lower third is the location of the great majority of
ureteral stones and SWL is often used as first-line
treatment [1, 2, 4]. Impacted lower ureteral stones are
known to poorly respond to SWL, as they have no
natural expansion space, and concomitant ureteral
pathology (e.g., adjacent stricture and inflammatory
polyps) may further restrain spontaneous passage of
lithotripsy fragments [1, 3]. It has been demonstrated
that ureteroscopic management of impacted lower ure-
teral calculi bears a far better cost-effect ratio in com-
parison with SWL [5, 6]. However, ureteroscopic
treatment may be laborious, especially with rigid
instruments, time consuming and bears a risk of ureteral
trauma and perforation, estimated to be up to 15% and
6%, respectively [7, 8]. Initial ureteroscope insertion is a
common problem, as well as ureteral kinking, while
multiple ureteroscope withdrawals and reinsertions re-
sult in ureteral injury and shortening of the lifespan of
ureteroscopic instruments [8§].

Recently, the routine use of the novel kink-resistant,
coaxial ureteral dilator/sheath, for access to the col-
lecting system has been demonstrated to be safe, reliable
and economical [9-12]. Compared with previous ureteral
access systems this device has the advantage of the two-
piece construction and of the availability of a range of
sizes and lengths suitable for a variety of endourologic
applications [9, 10]. The lubricious coating allows for
easy, non-traumatic insertion and the body is more
resistant to kinking, allowing multiple non-traumatic
straightforward passages of ureteroscopic instruments,
without causing ureteral ischemia [9]. Irrigant flow
through the access sheath optimizes visibility, while
maintaining low intrapelvic pressure, and helps to flush
smaller stone particles out of the collecting system [10].
The ureteral access sheath reduces operative time by
obviating balloon ureteral dilation, and by allowing ra-
pid and repeat insertion and withdrawal of the urete-
roscope, with minimal associated morbidity [11, 12].
Furthermore, simplified ureteral stent placement can be
achieved through the lumen of the ureteral access sheath
[13].

In the present study, it was demonstrated that
ureteroscopic treatment of small impacted lower ureteral
stones was facilitated with the use of the ureteral access
sheath, which allowed continuous visualization of the
impacted stone and easy basket manipulations alone or
in combination with the EHL device. As a result, the
mean operative time was statistically significantly de-
creased (45.5 vs. 58.5 min), representing a saving in
operating room costs. Furthermore, in comparison with
the standard unaided approach, the cost of the access
sheath was also counterbalanced by the lack of usage of
balloon dilatation.

It is noteworthy that ultrasound lithotripsy is now
rarely performed in the ureter and electrohydraulic
lithotriptors with 1.9F or smaller probes are preferred
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[14]. Recently, the use of ureteroscopic pneumatic lith-
otripsy and of holmium:YAG laser has shown very
promising results in the treatment of impacted ureteral
stones [10, 15]. However, the cost of EHL instrumen-
tation is substantially less than laser lithotripsy, thus
making it preferable at many institutions [14]. Although
the use of EHL may cause ureteral perforation, this was
prevented in our study with the offered protection of the
ureteral access sheath, which keeps the scope within the
sheath. In all our cases of ureteral perforation, EHL
took place without the aid of the ureteral access sheath,
while no other predisposing factor was revealed (e.g.,
ureteral pathology, iatrogenic fault). Moreover, ureteral
strictures were successfully managed with the ureteral
access sheath mechanic dilatation, and did not require
additional endoscopic treatment as in the 8% of patients
in group B. However, our initial experience concerned
small impacted calculi and the potency of this procedure
cannot be prejudged for larger stones, which are usually
associated with more severe ureteral lesions [16]. Finally,
the ureteral access sheath has been demonstrated to be
useful for other endourologic procedures, such as re-
moval of large renal stone burden during SWL, percu-
taneous nephrolithotripsy, incision of ureteropelvic
junction and management of upper-tract transitional cell
carcinoma [17-20].

In conclusion, our results reveal that the uretero-
scopic treatment of small impacted lower third ureteral
stones by flexible ureteroscopy with the use of the ure-
teral access sheath can be highly successful, in only one
session. Currently, we are performing a relevant study
regarding ureteral stones in the upper- and mid-ureter
and the preliminary results are encouraging. We feel that
urologists who routinely perform ureteroscopic proce-
dures can easily master this technique in favor of pa-
tients’ outcome.

Conclusions

Endoscopic management of small impacted lower third
ureteral stones with the aid of the ureteral access sheath,
in comparison with the more standard unaided ap-
proach, is a more feasible, quick and safe procedure,
which bears comparable efficacy. The use of the ureteral
access sheath allows easy and intact extraction of small
stones and lithotripsy fragments of larger calculi. We
feel that the ureteral access sheath is a useful addition to
the endoscopic armamentarium which could be further
evaluated for the management of larger impacted stones
located in any portion of the ureter.
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