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Background

Ureteroscopic procedures together with shock wave lithotripsy are the standard of
care for patients with symptomatic ureteral stones; in cases with large (>20 mm)
and/or impacted stones, laparoscopic ureterolithotomy can be considered an
alternative to open surgery, as it is less morbid with high stone-free rates.
Patients and methods

A retrospective study of patients enlisted for active ureteral stone treatment was
conducted. Files of 945 patients were reviewed and analyzed in term of stone size,
number, and history of previous stone procedures. A total of 73 patients were
included; they had transperitoneal ureterolithotomy for either proximal or distal
ureteral stone(s).

Results

Mean stone size was 31.7+8.5 mm, and median stone number was 1 (1-3). A total
of 48 patients had proximal ureteric stones, whereas 25 had distal ones. Mean
operative time was 96+19.2 min, stone-free rate was estimated to be 97%, and
procedure was aborted in two patients. Complications were reported in 16%, with
no grade 3 complications according to Clavian—Dindo classification. Mean hospital
stay was 3.2+1.1 days.

Conclusion

Laparoscopic ureterolithotomy is to be considered for the treatment of large ureteric
stone when other minimally invasive modalities are not available; it can bridge the
gap between the minimally invasive procedures and conventional open surgery.
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Introduction

Stone located in the ureter can be classified according
to their anatomical site. Proximal ureter is defined as

Urinary stone disease represents a major bulk of
urological practice. It is considered the third most
common urological condition after urinary tract
infection and prostate diseases [1], with incidence
and prevalence steadily increasing across the world,
with peak age of incidence between 30 and 55 years,
presenting a huge economic burden, especially in
developing countries [2].

Various  interventional —and  noninterventional
treatments exist, yet the need and type of
intervention depends upon several factors, including
site of the stone, its size, density and composition,
patient  presentation, anatomy, and associated
comorbidities, as well as availability of equipment
and urologist training [3].

Endourological procedures and shock wave lithotripsy
(SWL) are the main surgical options for stone disease.
Percutaneous nephrolithotomy achieves stone-free rate
(SFR) up to 90% for large (>2cm) renal stones [4],
whereas SWL achieves similar results in stone smaller

than 2 cm located within the kidney [5].
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the part of the ureter extending from the pelviureteric
junction to the pelvic inlet, whereas distal ureter
extends from the pelvic inlet to the ureterovesical
junction [6].

Medical expulsive therapy can be considered as the first
step in the management of noncomplicating ureteral
stones, whereas in case of stones with a low likelihood
of spontaneous passage and/or complications (fever,
intractable renal colic, and failure to pass), surgical
intervention become a must [3,7]. Semirigid URS
with stone removal is the standard of care in distal
ureteric stones, whereas SWL or flexible URS is used
for more proximal stones achieving comparable SFR in
most of series, although flexible URS has the advantage

of less auxiliary procedures [8].
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In patients with large (>20 mm) ureteric stones, SWL
is a validated option for proximal stone, although
reported lower SFRs, and multiple auxiliary
procedures in comparison with URS. Flexible URS
depends upon availability of the equipment, with the
need of laser machine for stone disintegration with its
related costs [9]. Another management dilemma is the
presence of impacted ureteral stone, defined as stone
that remained in the same position for at least 2 months
with failure in visualization of the contrast material in
the ureter distal to it; these impacted stones are difficult
to manage, and usually multiple procedures are

required [10].

Open surgery for ureteric stones has its drawbacks,
with negative effect on patient’s quality of life in
relation to minimally invasive endoscopic procedures
and SWL. It is usually reserved for complex cases or in
area where modern endourological equipment are not
available [11]. Laparoscopic ureterolithotomy can
bridge the gap between endourology and
conventional surgery. Laparoscopic surgery mimics
conventional ~ surgery  with  less  morbidity.
Laparoscopic equipment is widely available in almost
all surgical suites, and laparoscopic training for
urologist is now part of their clinical training
program in most of the centers; moreover, it can be
acquired under supervision of more experienced

general surgeon [12].

Patients and methods

A observational study was conducted following the
tenets of Helsinki declaration. The files of 945
patients enlisted for active stone management in the
Urology Department, Theodor Bilharz Research

Institute, were retrieved and reviewed.

Inclusion criteria
The following were the inclusion criteria:

(1) Age more than 18 years.
(2) Ureteral stone(s).

(3) Laparoscopic ureterolithotomy.

Exclusion criteria
The following were the exclusion criteria:

(1) Nonlaparoscopic stone management.

(2) Concomitant kidney stones.

(3) Congenital renal and/or ureteric anomalies at the
stone site.

(4) Incomplete files.

Stone(s) site was classified according to its anatomical
location into proximal ureteric stone(s), extending from
just below the ureteropelvic junction reaching the
upper edge of sacral promontory, and distal ureteric
stone(s), extending from the sacral promontory to the
ureterovesical junction (Fig. 1).

All patients had preoperative non-contrast-enhanced
computed tomography of the abdomen and pelvis.
Contrast pyelography was done when enhancement
and visualization of the collecting system was
needed. Sterile urine culture was documented before
intervention; patients with positive culture or presence
of nephrostomies were treated for 48h before
intervention, and treatment continued to a total of
14 days.

The study characteristics included patient’s age, sex,
stone (size, site, number, density, and laterality), and
history of stone surgeries or extracorporeal SWL on
same site. Collected operative data included operative
time, volume of intraoperative blood loss, and need for
transfusion, together with the frequency of conversion
to open surgery.

Surgical technique

The procedure started by performing cystoscopy, and
insertion of an open-tip ureteric catheter either below
the level of the stone(s) or passing it was done if
feasible. Care was taken not to push the stone(s)

upward inside the kidneys.

All procedures were done using a transperitoneal
approach; for proximal ureteric stone, patient is put
on the lateral position, secured to the table.
Pneumoperitoneum was created in an open technique
with a 12-mm camera port at the umbilicus. This was
tollowed by insertion of two ports 10 and 5 mm; these
trocars were placed at 6-8 cm in a lateral position from
the first one along the anterior axillary line in a
triangulation technique. A fourth port was rarely
needed for traction.

The colon was reflected, and the ureter is identified
along the psoas muscle. The stone(s) was usually
identified either by an obvious bulge or pinched by
atraumatic forceps (Fig. 2). Upward stone migration
was prevented by applying a laparoscopic Babcock
forceps on the ureter above the stone site. This was
followed by ureterotomy and stone extraction. A 6-Fr
JJ stent was then inserted either by a retrograde or
antegrade fashion via the port, and the ureterotomy
was closed with 4/0 polyglycolic-acid sutures.



Laparoscopic ureterolithotomy, bridging gaps Nour et al 395

Figure 1
[ Enrollment ] Assessed for eligibility: Patients
enlisted for stone intervention
(n=945)
Excluded (n=517)
1 e <18 years

e Renal & bladder stone
e Congenital anomalies.
¢ Incomplete files.

Patient with ureteric
stones (n=428)

Excluded (n=355)
> URS

e SWL
e Open surgery

Laparoscopic ureterolithotomy

(n=73)
[ Analysis ]
Proximal ureteric stone Distal ureteric stone
(n=48) (n=25)

Cases enrollment. SWL, Shock wave lithotripsy. URS, ureteroscopy.

Figure 2

Laparoscopic ureterolithotomy: (a) KUB showing a 28-mm stone in the upper left ureter. (b) Intraoperative photograph of laparoscopic
ureterolithotomy showing the ureter and the stone bulge.
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For distal ureteric stones, after the insertion of ureteric
catheter, the patient is tilted 30—45° on the stone site.
Transperitoneal approach is used. Pneumoperitoneum
is created using the open technique, with 12-mm port
at the umbilicus, 10mm port was inserted in the
ipsilateral iliac fossa along the anterior axillary line,
whereas 5 mm one was inserted at the suprapubic area.
The colon was reflected, and ureter was identified
along its anatomical landmarks, and procedure
continues as in proximal stones. At the end of the
procedure, a nonsuction drain was put and left until
drainage was less than 50 ml/day.

Postoperative data included time till resumption of oral
intake, time till first mobilization, and duration of
hospital stay. SFR was evaluated on postoperative
day 1 using a combined plain radiograph of the
abdomen and ultrasound of urinary tract.

Complications were classified according to modified
Clavian—Dindo [13] classification for
complication.

surgical

Statistical analysis

Data of the study were collected, tabulated, and
statistically analyzed using Statistical Package for the
Social Sciences (SPSS Inc., Chicago, Illinois, USA)
software, version 17. The data were expressed as
median and range, mean+SD, and number and
percent according to their type.

Results

A total of 73 patients were included in the study, and
the median age was 39 (22-64). There were 41 males
and 32 females. Mean BMI was 24.64+4.36. Proximal
ureteral stone(s) were present in 48 (65.5%) patients,

Table 1 Patients’ characteristics

Age (median/range) 39 (22-64)
Sex (male/female) [n (%)] 41/56-32/44
BMI (mean+SD) 24.64+3.36
Size (mm) (mean+SD) 31.7+8.5
Number (median/range) 1 (1-3)
Density (HU) (mean+SD) 1245+236
Site [n (%)]
Proximal 48 (65.5)
Distal 25 (34.5)
Laterality [n (%)]
Right 33 (45)
Left 40 (55)
History of stone surgery on same site [n (%)] 21 (28)
Open 3 (4)
Endoscopic 14 (19)
ESWL 4 (5)

whereas 25 (34.5%) patients had distal stone(s). A total
0f29 (39.5%) patients had single stone, whereas multiple
stones were seen in 44 (60.5%) patients. Stone size was
calculated along the largest diameter on radiology. In
case of multiple stones, the sum of their largest diameter
was calculated. Mean stone size was 31.7+8.5 mm, with

a median stone number of 1 (1-3) (Table 1).

Operative time was calculated from time of cystoscopy
until the securing the drain site. Mean operative time
was 96+19.2 min. Mean blood loss was estimated to be
110+12 ml; there was no need for transfusion in any of
the patients.

Failed (aborted) procedure that was converted to open
surgery was needed in one (1.2%) patient. The patient
had a 31-mm distal ureteric stone with history of
left ureteric reimplantation. Stone migration into the
kidney was seen in one patient with multiple proximal
ureteric stones. JJ stent was inserted, and the patient
was  scheduled for  planned  percutaneous
nephrolithotomy. At the end of the procedure, all
but one patient with preoperative nephrostomy, had
ureteric stent (either internal or external) inserted.

SFRs were evaluated using combined plain radiograph
KUB and US KUB at day 1 postoperative and were
estimated to be 97% (Table 2).

Postoperative oral intake was resumed within 24 h in
67 (93%) patients, whereas 69 (96%) patients resumed
regular diet within 48 h. In absence of complications,
patients with external ureteric catheter had their stent
removed within 48 h postoperatively, whereas patient
with DJ stents were given appointment for follow-up
within 2 weeks from discharge where stents were
removed as outpatient procedure.

Complications were classified according to the
modified Clavian-Dindo classification and occurred

in 16 (22%) patients. All had grades 1 and 2

Table 2 Operative outcome

Operative time (min) (mean+SD) 96+19.2
Blood loss (ml) (mean+SD) 110+12
Aborted procedure [n (%)] 2 (2.4)

Conversion [n (%)] 1(1.2)
Stone migration [n (%)] 1(1.2)
Ureteric stent [n (%)] 70 (95.8)
JJ stent [n (%)] 41 (56)
Ureteric catheter [n (%)] 29 (44)
SFRs [n (%)] 71 (97)
Proximal [n (%)] 47 (97.9)
Distal [n (%)] 24 (96)

ESWL, extracorporeal shock wave lithotripsy.

SFR, stone-free rate.



Table 3 Postoperative outcome and complication

Time to oral intake [n (%)]

<24 h 67 (93)
<48 h 69 (96)
Time to first mobilization (h) (mean+SD) 11.5+1.3
Fever [n (%)] 13 (13.6)
lleus [n (%)] 3 (4.1)
Urine leak [n (%)] 2(2.7)
Clavien—Dindo classification [n (%)] 16 (21.6)
Grade 1 9 (12)
Grade 2 7 (9.5)
Hospital stay (days) (mean+SD) 3.2+1.1

complications. Postoperative fever was the most
common complication that occurred in 13 (13.6%)
patients, and prolonged ileus requiring insertion of
nasogastric tube occurred in three patients.
Prolonged wurine leak (>48h) in absence of
obstruction was observed in two (2.7%) patients with
concomitant postoperative fever, and both were
managed conservatively (Table 3 and Fig. 2).

Discussion

Urinary stone management has shifted in the past two
decades into the use of highly sophisticated expensive
equipment. This puts burden on the health care system,
especially in developing countries,
availability of the material and investment in
physician training are hindered by their expensive
costs and limited resources [14].

where the

In 1992, Raboy e al [15] performed the first
transperitoneal laparoscopic ureterolithotomy, and
since then, multiple studies have evaluated the
efficacy and safety of the procedure, yet it remains
shyly used, maybe owing to the revolutionary
miniaturization of scopes allowing easier access to

the upper urinary tract [12,16].

In our study, we retrospectively analyzed the use of
laparoscopy, usually available in most of hospitals, to
bridge the gap between the highly morbid conventional
surgery and relatively endourological
management of large ureteral stone.

expensive

In our analysis, the mean stone size was 31.7+8.5 mm,
with more than 60% of our patients presenting with
more than one stone. Our SFR was estimated to be
97%. In the ureteroscopy global study [9], SFR reached
98%, yet for stones larger than 10 mm, this incidence
dropped to as low as 81%. This high SFR achieved
during laparoscopy reflects the similarity of the
procedure to conventional surgery, even in patients
with recurrent stone surgery.
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SWL is used in the management of either proximal
or distal ureteric stone with high SFR, yet for
than
with prior insertion of ureteral stents may be

required [17].

stones larger 10mm. multiple sessions

Laparoscopic procedures are considered minimally
invasive procedures in comparison with conventional
open surgery [18]. In our study, complications,
according to Clavien-Dindo [13] classifications,
occurred in 21% of the patients with no grade 3
complications. Overall reported complication rate of
laparoscopic transperitoneal ureterolithotomy was
estimated between 4 and 18% in different series
[19-21]. Nour ez al. [20] reported an overall 11%
complication rate in their series on laparoscopic
ureterolithotomy for distal ureteric stones, El-Feel
et al. [21] reported 4%, and Basiri ez al. [22]
reported 18% complication rates. In a recent meta-
analysis of randomized controlled trials comparing
laparoscopic ureterolithotomy with ureteroscopic
management of upper ureteric stones, there were no
significant differences in terms of overall or major
complications [12].

Long hospital stay will always be a disadvantage for
laparoscopic ureterolithotomy. In our study, the mean
hospital stay was 3.2 days. Riad ez a/. [20] reported an
average hospital stay of 3.8 days, El-Feel e al [21]
reported 4.1 days, and Basiri ez al. [22] reported a mean
hospital stay of 5.8+2.3 days. However, this relatively
low hospital stay will still be shorter when compared
with open surgery for large stones.

Laparoscopic surgery is not and will not substitute
endourology and SWL; however, we think that it
has to be present in the urological armamentarium
for the management of large complex stones, especially
in absence of modern technologies and as an alternative
to open surgery.

This study shows limitations. It has a retrospective
nature, relatively small patient volume, there is no
long-term follow-up for complications, and both
distal and proximal stones are not separately analyzed.

Conclusion

Laparoscopic ureterolithotomy is a valid option in
the management of large ureteric stone, whatever its
site; it shows a high SFR, with an acceptable safety
profile. It can bridge the gap between the minimally
invasive ureteroscopy and SWL and the highly morbid
conventional open surgery.
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