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Transumbilical Laparoendoscopic Single-Site Ureterolithotomy for 
Large Impacted Ureteral Stones: Initial Experiences
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Department of Urology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: We presented our initial clinical experiences with transumbilical laparoendo-
scopic single-site (LESS) ureterolithotomy for large, impacted ureteral stones.
Materials and Methods: Between March 2009 and November 2009, seven LESS ureter-
olithotomies were performed at our institute. During the operation, we made a single 
2 cm incision at the umbilicus and a homemade port by using a small wound retractor 
(AlexisⓇ, Applied Medical, Rancho Santa Margarita, USA), a surgical glove, and con-
ventional trocars. The operation was performed in the same manner as conventional 
laparoscopic surgery. The mean maximal stone diameter was 21.9 mm (range, 16.0-27.0 
mm). There were six cases of upper ureteral stones and one case of a mid-ureteral stone. 
Perioperative and postoperative parameters were evaluated.
Results: The mean operative time was 197.1 min (range, 150-270 min). No transfusions 
were required. The mean postoperative hospital stay was 3.3 days (range, 2-6 days). 
The mean pain intensity on a visual analogue scale (VAS) on postoperative day 2 was 
26 mm (range, 0-80 mm), and the mean cosmetic VAS at 6 weeks after the operation 
was 0 mm. The mean time for patients to return to their baseline activities was 4.0 days 
(range, 3-7 days). In six cases, all stones were completely removed on the basis of post-
operative radiologic evaluation. There were no cases of major complications, including 
internal organ injury, urinary leakage, or urinary tract infection.
Conclusions: Transumbilical LESS ureterolithotomy can be considered as an alter-
native treatment option with minimal invasiveness and good effectiveness for large, 
impacted ureteral stones.
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INTRODUCTION

Although open ureterolithotomy for patients with prox-
imal ureteral stones has a median stone-free rate of 97%, 
it has not been recommended as a first-line treatment be-
cause of longer hospitalization and greater postoperative 
morbidity [1]. However, the AUA/EAU Ureteral Stones 
Guideline Panel reported that laparoscopic or open ureter-
olithotomy as an alternative procedure might be desired as 
a primary or salvage therapy in very difficult situations 
such as cases with very large, impacted stones or multiple 
ureteral stones or in cases of concurrent conditions requir-

ing surgery [2]. In these situations, laparoscopic ureter-
olithotomy is preferable to open surgical ureterolithotomy 
because of its decreased invasiveness [3,4].
　Laparoscopic surgery has several advantages over open 
surgery, including decreased postoperative pain, improved 
cosmesis, and reduced hospital stay, and it is beginning to 
gain acceptance as a standard procedure for many in-
tra-abdominal urology procedures [5-7]. Recently, efforts 
have been directed at further minimizing surgical morbid-
ity and improving cosmetic outcomes with increasing expe-
rience in the laparoscopic environment. This has led to the 
development of techniques, multichannel single-port ac-
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TABLE 1. Demographic data of seven patients managed with LESS ureterolithotomy

Patient 
number

Sex
Age 

(years)
Side

Size 
(mm)

Indication Location Radiopacity
Previous 

treatment

1
2
3
4
5
6
7

M
M
M
M
M
M
M

53
52
54
62
60
42
41

Right
Left
Left
Left
Right
Right
Right

27
22
20
20
21
27
16

Patient request
Impacted stone
Impacted stone
Impacted stone
Impacted stone
Impacted stone
Impacted stone

Upper
Middle
Upper
Upper
Upper
Upper
Upper

Yes
Yes
Yes
No
Yes
Yes
Yes

None
Failed URS
Failed ESWL
None
Failed URS
None
Failed ESWL

LESS: laparoendoscopic single-site, M: male, URS: ureteroscopy, ESWL: extracorporeal shockwave lithotripsy

FIG. 1. Impacted ureteral stones (A, B). Hydroureteronephrosis above the calculus and a nonvisualized ureter below it are seen on IVU
(C). A guidewire cannot be passed by the stone. Black arrow: impacted ureteral stone.

cess, and novel articulating instruments that allow the lap-
aroscopic procedure to be performed through a single skin 
incision within the umbilicus [8]. Laparoendoscopic sin-
gle-site (LESS) surgery seeks to minimize patient dis-
comfort, shorten convalescence, and improve cosmesis by 
placing all instruments through a readily concealed 2 cm 
incision [9].
　In this study, we present our initial clinical experiences 
with seven patients who underwent transumbilical LESS 
ureterolithotomy for large, impacted ureteral stones.

MATERIALS AND METHODS

Between March 2009 and November 2009, we performed 
LESS ureterolithotomies in seven patients with upper (six 
cases) and middle (one case) ureteral stones. The indication 
was a large (＞15 mm), impacted stone in the ureter. In our 
study, impaction was defined as hydroureteronephrosis 
above the calculus and a nonvisualized ureter below it on 
intravenous urogram (IVU) or the doctor’s inability to pass 
a guidewire to the stone (Fig. 1) [10,11]. LESS ureterolitho-
tomy was performed in patients who did not have critical 
ipsilateral renal impairment on the preoperative evalua-
tion. Stones were on the right side in four cases and on the 
left side in three cases. The mean maximal stone diameter 

was 21.9 mm (range, 16.0-27.0 mm). Two patients had 
failed previous trials of extracorporeal shockwave litho-
tripsy (SWL), and another two patients had failed previous 
trials of retrograde ureteroscopic surgery. The baseline 
characteristics of all patients are summarized in Table 1.
　A homemade multi-channel port using a small wound re-
tractor (AlexisⓇ, Applied Medical, Rancho Santa Margarita, 
USA), a surgical glove, and conventional trocars [12] was 
used in all cases. We made a single 2 cm incision at the um-
bilicus, and a 2 to 3 cm rectus fasciotomy was made to enter 
the peritoneal cavity. The homemade multi-channel port 
was placed into the abdominal cavity, and the abdomen was 
insufflated to 15 mmHg (Fig. 2). We routinely used a rigid 
30-degree, 10 mm laparoscope; articulating laparoscopic 
instruments, including a dissector, monopolar hook, scis-
sors, and needle holder (Autonomy Laparo-angleTM, Cam-
bridge Endo, Framingham, USA); and standard straight 
working instruments. The right and left instruments were 
used cross-wise to each other to facilitate the intra-
peritoneal triangulation within the abdominal cavity. In 
four cases, an additional 2 mm needle trocar was used at 
the subcostal margin.
　The operation was performed in the same manner as 
standard conventional laparoscopic surgery. With intra-
peritoneal access, the colon was mobilized medially, so that 
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FIG. 3. Ureteral stone removal using straight or articulating
grasping forceps via an ureteral incision site.

FIG. 2. Homemade multichannel port using a small wound re-
tractor (AlexisⓇ, Applied Medical, Rancho Santa Margarita, USA),
a surgical glove, and conventional trocars (12 mm, 12 mm, 5 mm).

the ureter could be dissected and traced to the site of the 
stone. Because of the large size of the stone, it could be easily 
identified with proximal hydronephrosis and a hard tactile 
sensation at the level of the ureter. A longitudinal incision 
was made in the ureter over the calculus, which was re-
moved by using straight or articulating forceps (Fig. 3). A 
double-pigtail ureteral stent was inserted in an ante-
rograde fashion in two cases. In those cases, an additional 
set of 2 mm trocars was used. A 0.038 inch radiofocus guide-
wire (TermoⓇ, Tokyo, Japan) was advanced through the 2 
mm trocar and inserted into the bladder through the 
ureterotomy. And then, a double-pigtail ureteral stent was 
advanced in an anterograde fashion over the guidewire. In 
five cases, a double-pigtail ureteral stent was inserted in 
a retrograde fashion before the operation. The ureter was 
closed with 4-0 Vicryl by a full layer of four or six inter-
rupted sutures in all cases. In six patients, surgical glue 

(Tisseel Ⓡ) or SurgicelⓇ was applied over the ureterotomy 
suture site.
　One patient had one concomitant lower calyceal stone, 
and laparoscopic-guided flexible ureterorenoscopic ex-
traction of the calyceal stone was simultaneously carried 
out. In this case, a flexible ureterorenoscope was inserted 
through the incision of the ureter to the calyces. Another 
patient had contralateral ureteral and renal stones that 
were removed together by flexible ureteroscopy before 
LESS ureterolithotomy. Postoperatively, all patients re-
ceived patient-controlled analgesia. Follow-up was done 
with plain radiography (KUB) or noncontrast computed to-
mography at 1 day postoperatively and with KUB at 3 
months postoperatively. Double-pigtail ureteral stents 
were routinely removed in the outpatient clinic approx-
imately 6 weeks postoperatively. In one case of our series, 
the stent was removed 4 weeks after the surgery as the re-
sult of severe irritation symptoms. All patients were fol-
lowed up by IVU 1 or 2 weeks after the ureteral stent 
removal.
　Perioperative parameters including operative time, 
postoperative hemoglobin change, hospital stay, pain in-
tensity on a visual analogue scale (VAS), cosmetic outcome 
on a VAS, time to return to full baseline activity, and com-
plications were evaluated.
　The VAS for cosmetic outcome consisted of a 100 mm hor-
izontal line on a card with the words "completely satisfied" 
and "completely unsatisfied" placed at the left- and 
right-hand extremes of the line, respectively. The patients 
were instructed to mark the line at a point representing 
their cosmetic satisfaction 6 weeks after the operation.
　To evaluate the ‘Time to return to full baseline activities,’ 
patients were asked to answer the question, “How long was 
it before you returned to daily activities for which you are 
normally independent?”.

RESULTS

The procedure was successfully completed in all cases, with 
no conversions to standard multiport laparoscopic surgery 
or open surgery. All cases were performed in men, and their 
mean age was 56.2 years (range, 52-62 years). The mean 
operative time was 197.1 minutes (range, 150-270 mi-
nutes). Blood loss was estimated at less than 50 ml in all 
cases, and the decrease in serum hemoglobin was 1.3 g/dl 
(range, −0.4-2.3 g/dl). No transfusions were required. Oral 
feedings were started the next morning. All patients were 
ambulatory on the first postoperative day with minimal 
pain. The mean postoperative hospital stay was 3.3 days 
(range, 2-6 days). The mean pain intensities, as measured 
with a 100 mm VAS on postoperative days 1 and 2, were 
27 mm (range, 0-42 mm) and 17 mm (range, 0-40 mm), 
respectively. The mean cosmetic 100 mm VAS at 6 weeks 
after the operation was 0 mm. The mean time to removal 
of the Foley catheter was 1.9 days (range, 1-4 days). Drains 
were inserted in five patients and were removed after a 
mean of 2.4 days (range, 1-5 days). The time to return to 
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TABLE 2. Perioperative data of LESS ureterolithotomy

Results (range)

Operation time (min)a

Decrease in hemoglobin (g/dl)
Estimated blood loss (ml)
Postoperative Foley catheter removal (days)
Postoperative drain removal (days)
Postoperative hospital stay (days)
Pain VAS on POD #1 (mm)
Pain VAS on POD #2 (mm)
Return to daily life (days)
Cosmetic VAS at six weeks after
 the operation (mm)

197.1 (150-270)
1.3 (−0.4-2.3)
＜50 ml

1.9 (1-4)
2.4 (1-5)
3.3 (2-6)
27 (0-42)
17 (0-40)

4.0 (3-7)
0

LESS: laparoendoscopic single-site, VAS: visual analogue scale, 
POD: postoperative day, a : only LESS ureterolithotomy (five cas-
es) 178 min, LESS ureterolithotomy with simultaneously ipsi-
lateral lower calyceal stone removal (one case) 220 min, LESS ure-
terolithotomy with simultaneous contralateral ureteral and renal
stone removal prior to LESS surgery (one case) 270 min

full baseline activities was 4.0 days (range, 3-7 days) (Table 
2). There were no cases of operation-related complications 
such as internal organ injury, transfusion, urinary leak-
age, urinary tract infection, or ureteral stricture.
　The stones were removed in all except one patient. In one 
patient, clinically insignificant fragments (＜4 mm) mi-
grated to the kidney and were spontaneously passed dur-
ing the follow-up period.
　All patients were asymptomatic and without obstruc-
tions or stricture formations upon postoperative follow-up, 
which included plain KUB films and IVU. There were no 
deteriorations in renal function.

DISCUSSION

The surgical management of urinary stone disease has dra-
matically changed since the introduction and development 
of percutaneous renal surgery and as a result of significant 
achievements in SWL, refinements in ureteroscopy, and 
technical advancements in the available modalities of in-
tracorporeal lithotripsy [13].
　At present, SWL and ureteroscopic lithotripsy are two 
highly effective common treatments for ureteral calculi [14]. 
Generally, SWL, either in situ or after pushback, is recom-
mended as a first-line treatment for stones in the proximal 
ureter that are smaller than 1 cm. For stones larger than 
1 cm in diameter, SWL, retrograde ureteroscopy, and per-
cutaneous antegrade ureteroscopy are all acceptable choi-
ces. However, there are still difficult, large upper ureteral 
stones that are poorly treated by SWL or ureteroscopy 
alone.  In this study, we assessed the feasibility, success rate, 
and safety of LESS ureterolithotomy to treat large, impacted 
upper ureteral stones, which are associated with lower suc-
cess rates when treated by SWL or ureteroscopy alone.
　The definition of an impacted ureteral calculus differs in 
several literature sources. Sinha et al used a definition of 

hydroureteronephrosis above the calculus and a non-
visualized ureter below it on IVU or no changes in the loca-
tion of the calculus on serial plain abdominal radiographies 
[15]. Roberts et al defined impaction as ureteral calculi re-
maining unchanged in their location for at least two 
months, and Mugiya et al defined it as calculi causing a ure-
teral obstruction and not moving in response to manipu-
lations such as ureteral catheterization [16,17]. In our 
study, impaction was defined as hydroureteronephrosis 
above the calculus and a nonvisualized ureter below it on 
IVU or the doctor’s inability to pass a guidewire along the 
stone.
　The 2007 AUA/EAU Ureteral Stones Guideline Panel re-
ported that percutaneous antegrade ureteroscopy is an ac-
ceptable first-line treatment in select cases with large, im-
pacted stones in the upper ureter; in combination with re-
nal stone removal or in cases of ureteral stones after urinary 
diversion; or in select cases resulting from failure of retro-
grade ureteral access to large, impacted upper ureteral 
stones [2]. However, percutaneous antegrade ureteroscopy 
has a relatively high morbidity with a potentially large de-
gree of bleeding despite its high stone-free rate because it 
requires access through the renal parenchyma [18].
　The Guideline Panel also reported that laparoscopic or 
open surgical stone removal may be considered in rare cases 
in which SWL, ureteroscopy, or percutaneous ureteroscopy 
have failed or are unlikely to be successful [2]. Difficult ure-
teral calculi that are poorly treated by SWL, ureteroscopy, 
and percutaneous antegrade ureteroscopy, such as large 
stones, impacted stones, and hard stones, particularly 
those situated in the upper ureter or over the pelvic brim, 
can still be managed by open or laparoscopic surgeries [19].
　Since the first transperitoneal and retroperitoneal lapa-
roscopic ureterolithotomies were described in 1992 [20,21], 
laparoscopic procedures have been explored as options to 
replace open ureterolithotomy for ureteral stone disease 
due to the minimal invasiveness of the laparoscopic 
technique. Many series of laparoscopic ureterolithotomy 
have been reported with satisfactory outcomes [3,4,22,23]. 
Recently, efforts have been directed at further minimizing 
surgical morbidity and improving cosmetic outcomes with 
increasing experience in the laparoscopic environment. 
With the development of techniques, multichannel single 
port access, and novel articulating instruments, the lapa-
roscopic procedure has been performed through a single 
skin incision. Several authors have reported their initial 
experiences with the single-port approach and the safety, 
effectiveness, and superior pain profile of this procedure in 
urology [24-26]. Rane and Rao reported on single-port-access 
laparoscopic ureterolithotomy in one patient in whom an 
R-port (Advanced Surgical Concepts, Wicklow, Ireland) 
was placed in the umbilicus to manage an impacted 2.5 cm 
stone in the upper ureter and suggested that single-port- 
access laparoscopic ureterolithotomy can be performed 
safely with fewer ports [27].
　We also successfully performed LESS ureterolithotomies 
in seven patients with impacted ureteral stones. Each in-
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FIG. 4. Six-week postoperative external image of an umbilical 
wound in a patient who underwent LESS ureterolithotomy.

traoperative procedure was accomplished with results 
similar to those of standard conventional multi-port lapa-
roscopic ureterolithotomy. Compared with conventional 
laparoscopic surgery, LESS surgery has a unique learning 
curve, principally because of the difficulty in navigating 
the instruments within a limited range of motion and the 
need for significant coordination between the surgeon and 
the camera holder. Because all of the instruments are close-
ly packed together, clashing of instruments and the laparo-
scope is common. We crossed the right and the left curved 
or straight instruments over each other to facilitate the in-
traperitoneal triangulation within the abdominal cavity, 
thus decreasing the range of motion. We had already expe-
rienced LESS surgery in more than 20 cases before begin-
ning LESS ureterolithotomy, and we experienced no tech-
nical difficulties in performing LESS ureterolithotomies. 
The ureterotomy was usually closed with a straight needle 
holder by use of an intracorporeal suture. Otherwise, the 
articulating needle holder was used to make a proper su-
ture line. Also, selective use of a 2 mm Verress needlescopic 
port and subsequently inserting a 1.9 mm needlescopic 
grasper facilitated the instruments’ triangulation. This 2 
mm port was inserted via a skin puncture without any for-
mal skin incision at the subcostal margin, did not require 
formal closure, and was associated with negligible scarring 
or pain [28].
　In two cases, simultaneous operations were performed. 
In comparison with several previous conventional laparo-
scopic ureterolithotomies [19,22,23], our LESS ureter-
olithotomy had a longer mean operation time that that of 
conventional laparoscopic surgeries from the published lit-
erature (60-160 min vs. 197.1 min). However, except for the 
two cases that included the simultaneous removal of stones 
from other sites, the mean operative time was 178 min.
　Our data demonstrated that LESS ureterolithotomy can 
be considered as a good option for the treatment of large, 
impacted ureteral stones. In all cases, the stones were effec-

tively managed with minimal morbidities, short con-
valescences, and excellent cosmetic outcomes. Umbilical 
scars were actually nonvisible in all patients (Fig. 4).
　There are several limitations of this study. First, the 
study described observational outcomes only, and there-
fore the results should not be considered to establish the 
superiority of LESS ureterolithotomy over open surgery or 
standard conventional laparoscopic surgery, although sev-
eral published series have described recovery, pain, and 
cosmetic benefits with the single-port approach [29,30]. 
Additional comparisons between LESS ureterolithotomy 
and conventional laparoscopic or open ureterolithotomy 
for impacted stones are warranted. Second, the number of 
patients in this study was small and follow-up was short. 
Only seven cases and 3 months of follow-up were included 
in this study. Certainly, a larger study and longer follow-up 
are warranted to further characterize the role of this 
less-invasive operation. Third, although we used a 100 mm 
VAS to evaluate cosmetic satisfaction, this questionnaire 
has not yet been validated. However, all patients reported 
that they were ‘completely satisfied (VAS 0 mm)’ with the 
cosmetic results, and the cosmetic outcomes of LESS ure-
terolithotomy seem to be excellent.

CONCLUSIONS

Transumbilical LESS ureterolithotomy can be performed 
safely with good surgical outcomes in selected patients 
with large, impacted ureteral stones. Outcomes in limited 
cases in the short term appear comparable with those of 
conventional laparoscopic ureterolithotomy, as reported in 
published data.
　Transumbilical LESS ureterolithotomy can be consid-
ered as an alternative treatment option with minimal in-
vasiveness and good effectiveness in patients with large, 
impacted ureteral stones before open ureterolithotomy 
and for ureteral stones after failed SWL or ureteroscopy.
　Prospective studies comparing the outcomes of LESS 
ureterolithotomy with those of standard laparoscopic ure-
terolithotomy are needed to further define the role and the 
potential advantages of this approach.
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