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1  | INTRODUC TION

Urolithiasis is the third leading urological disease after urinary tract 
infection and prostate disorder in general.1 Ageing is an unavoid-
able status with chronological, biologic and personal conditions. 
Because of the rise in life expectation and the rise in the geriatric 
people, the approach to aged people has got more value. In addi-
tion, significant advances in medical technology and healthcare are 
causing an increasing number of elderly patients to benefit from 
even complex surgical procedures, and we can expect the number 
of elderly patients to be electively or emergency operated to follow 

the same trend. Urolithiasis is one of the varied urological problems 
that influence the aged and forms a substantial part of the problems 
that decrease their quality of life. Ureteral stones are seen 15% of 
general, and it constitutes 20% of all of urolithiasis patients.2 Shock 
wave lithotripsy (SWL) and ureterorenoscopy (URS) seem to be the 
first choice to treat ureteral calculus. With the improving of contem-
porary lithotripsy and URS techniques, open or laparoscopic surgical 
interventions are less common. However, the use of these tech-
niques in proximal large ureteric stones is still contentious.1 URS is a 
minimally invasive option, but its effectiveness decreases, and com-
plications ratio rises in proximal ureteral calculus larger than 2 cm.3 
Laparoscopic and open ureterolithotomy indications are large mul-
tiple and/or impacted ureteral calculus that may not be treated with 
SWL or URS approaches.4 Because it is a minimally invasive surgery 
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Abstract
Purpose: With the improvement of minimally invasive urology procedures, open sur-
gical interventions are less common to treat ureteral calculus. Laparoscopic uretero-
lithotomy (LU) indications are large multiple and/or impacted ureteral calculus that 
may not be treated with shock- wave lithotripsy or ureterorenoscopy approaches. 
The aim of our study was to investigate the feasibility and safety of stentless LU in 
elderly patients.
Methods: Between October 2011 and December 2019, 38 geriatric patients under-
went stentless transperitoneal LU for upper/mid ureteral calculi. The transperitoneal 
route was applied in all patients by two surgeons. No double J stent inserted in any 
patient. The data of all patients reviewed retrospectively.
Results: The average age was 64.60 ± 3.70 years. The mean calculi size was 
19.42 ± 1.41 mm. Ten patients had unsuccessful shock wave lithotripsy or ureter-
orenoscopy history. The calculi- free rate was 100%. Clavien grade 1 complications 
were seen in 11 (28.9%) cases. No major perioperative and postoperative complica-
tions were encountered. The average length of hospital stay was 3.24 ± 1.53 days.
Conclusion: The significant advances in medical technology and healthcare, lead 
a rising number of geriatric patients to take benefit of even complicated surgery. 
Although laparoscopy and its safety in the geriatric population pursues a challenge 
and the assessment of this procedure is hence obligatory, we think that stentless LU 
is safe, economical and less uncomfortable for elderly patients.
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and it has high accomplishment ratio in one session laparoscopic 
ureterolithotomy (LU) is preferred to treat large/impacted ureteral 
calculi generally. When compared with open approach, LU requires 
fewer analgesic, offers shorter hospital stays, promotes less blood 
loss, supports a shorter recovery time and is better cosmetically.5 
Laparoscopic interventions have some deficits such as extended op-
erative time and side effects of CO2 pneumoperitoneum on respira-
tory and circulatory system.6 However, most of these side effects do 
not cause clinical significance. Minimally invasive surgeries have re-
placed open surgeries in the treatment of large upper ureteral stones 
because of significant advances in endourology. With the increase 
in elderly population, there is an increasing need for laparoscopic 
interventions in geriatric cases in the field of urology. However, 
a limited number of works have been carried out on laparoscopic 
surgery in geriatric cases with urological disease. To the best our 
knowledge, there is no report about efficacy and safety of stentless 
laparoscopic ureterolithotomy in elderly patients in literature. In this 
study, we purposed to evaluate the safety and feasibility of stentless 
laparoscopic ureterolithotomy in geriatric patients for upper and mid 
ureteral stones. Patients of 60 years and older are defined as the 
geriatric patient group.7

2  | MATERIAL S AND METHODS

We retrospectively evaluated the records of 38 patients over the 
age of 60 who underwent stentless transperitoneal LU at a tertiary 
academical between October 2011 and December 2019. All laparo-
scopic surgeries were applied by two urologists. A local ethics com-
mittee confirmed our study, and all patients signed consent forms. 
Our study also complied with the principles of the Declaration of 
Helsinki. Patients with radiopaque- impacted proximal ureteral cal-
culi larger than 15 mm were involved in the study. Calculus placed 
between the ureteropelvic joint and the pelvic part of the ureter 
were considered proximal ureteral stones. Distal ureteral stones, 
stones smaller than 15 mm, radiolucent calculus, patients under the 
age of 18, dysfunctional kidney units and patients with acute renal 
failure were excluded. Routine physical examination, coagulation 
test, blood biochemistry, full urine analysis, and urine culture were 
performed on all patients prior to the operation. Patients with uri-
nary tract infection underwent surgical treatment after appropriate 
antibiotic treatment. Non- contrast computed tomography (NCCT) 
and the kidney, ureter, and bladder X- ray were applied in all patients. 
Calculi sizes were measured as the sum of maximal diameters of all 
stones on X- ray graphy (Figure 1). The transperitoneal approach was 
applied in all patients.

2.1 | Surgical procedure

All patients were positioned at (70°) a modified lateral decubitus 
under general anaesthesia. Pneumoperitoneum was composed using 
a Veress needle. After the first port was placed, it was placed by 

seeing two extra 10 mm ports. One additional port could be placed 
for liver retraction on the right side, if needed. We felt the calculi via 
an atraumatic grasper and, a Babcock clamp was utilised to estop 
calculus migration. Ureterotomy was applied with laparoscopic scis-
sors, and the calculus was taken from the body using grasper or a 
tissue and organ removal bag (Figure 2). The ureterotomy line was 
closed by a 4/0 polyglactin as an interrupted suture. The operative 

What’s known

• There are several options for the management of proxi-
mal urteral stones.

• Conventionally, elderly patients have been treated with 
a less aggressive approach because of their comorbidi-
ties and higher surgical risk.

• Laparoscopic ureterolithotomy can be considered to be 
a feasible and safe alternative to conventional open sur-
gery in elderly patients.

• Stentless laparoscopic ureterolithotomy surgery can be 
performed safely in geriatric patients, so no second sur-
gery is required to remove the D- J stent.

What’s new

• In the minimally invasive era, laparoscopic ureteroli-
thotomy is a safe and viable option in elderly patients, 
with stentless laparoscopic ureterolithotomy having the 
advantage of avoidance of a second procedure under 
anaesthesia, with low requirements of analgesics and 
anticholinergics.

F I G U R E  1   Preoperative image
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area was visually checked at the end of the procedure, then, a 16- 18 
Fr soft drain was placed, and the port sites were sutured.

2.2 | Postoperative period

On the first postoperative day, all patients were mobilised and X- ray 
graphy was taken. We removed the drain if the 24- hour drainage was 
less than 50 mL. Postoperative analgesia was not performed routinely; 
however, paracetamol (500 mg orally) and/or diclofenac sodium 
(75 mg intramuscularly) were dispensed on patient request. Urine 
tests and serum creatinine were performed in the first postoperative 
month. We performed ultrasonography (USG) and/or NCCT between 
one to three months after the operation. Intraoperative- postoperative 
data and demographic data were enrolled. Complications were as-
sessed as per Clavien- Dindo classification system.8

2.3 | Statistical analysis

Statistical analyses were performed by Statistical Package for 
Social Sciences (SPSS) software for Windows, version 15.0 (SPSS 
Inc, Chicago, IL). Continue variables were presented as mean ± SD 
if they are normally distributed. Median (IQR) was used if they are 
not normally distributed. Categorical variables were presented as 
frequencies/percentages.

3  | RESULTS

Thirty- eight geriatric patients who underwent stentless transperi-
toneal LU involved in this study. Twenty- five (65.7%) of 38 patients 
in the study were male and 13 (34.3%) were female with a mean 
age of 64.60 ± 3.70 (60- 77) years. Preoperative ASA score disper-
sions were ASA- I in 5 patients (13.1%), ASA- II in 11 patients (28.9%), 

ASA- III in 19 patients (50%), and ASA- IV in 3 patients (7.8%). Stones 
were localised on the right ureter in 21 patients (55.3%) and on 
the left ureter in 17 patients (44.7%). The mean stone size was 
19.42 ± 1.41 mm. Three patients (7.89%) had unsuccessful SWL 
history, seven patients (18.42%) had unsuccessful URS history. The 
average operative time was 93.82 ± 13.14 min. The median hospital 
stay was 3.24 ± 1.53 days. No patient needed blood transfusion. 
No major peroperative or postoperative complication was observed 
in any patients. The operative and postoperative and demographic 
data are shown in Table 1. All surgeries were performed stentless. 
Our stone free accomplishment ratio was 100% and no patient was 
converted to open surgery. Prolonged urine leakage was seen in 
three patients and resolved spontaneously on the fifth and sixth 
day. We observed subileus in four cases and it was managed with 
conservative treatment. Subfebrile fever, which resolved with con-
servative treatment, was observed in four patients on the first post-
operative day. Ureteral stenosis or severe ureteral hydronephrosis 
were not detected on the third month control in any patients in USG 
or NCCT.

4  | DISCUSSION

The elderly population is rising all over the world. The population of 
65 and older was 703 million in 2019.9 According to World Health 
Organization estimates it will be over 1.5 billion people in 2050.9 
Geriatric people represent a major part of the nominee patients for any 
surgical treatment, and the surgical need of this people is increasing 
day after day. Geriatric cases are generally treated with a less aggres-
sive procedure because of their high surgical risks and comorbidities. 

F I G U R E  2   Preoperative image

TA B L E  1   Patient's demographic, operative and postoperative 
data

N = 38

Mean age (y) 64.60 ± 3.70 (60- 77)

Sex (male/female) (n, %) 25 (65.7%)/13 (34.3%)

Body mass index (kg/m2) 26.538 ± 1.23

Stone size (mean ± SD) (mm) 19.42 ± 1.41

Stone side (right/left) (n, %) 21 (55.3%)/17 (44.7%)

Failed SWL (n, %) 3 (7.89%)

Failed URS (n, %) 7 (18.42%)

ASA scores (n, %)

ASA 1 5 (13.1%)

ASA 2 11 (28.9%)

ASA 3 19 (50%)

ASA 4 3 (7.8%)

Operative time (mean ± SD) (min) 93.82 ± 13.14

Clavian grade I complication (n, %) 11 (28.9%)

Hospitalisation (mean ± SD) (d) 3.24 ± 1.53

Note: The data were given as n (%), mean ± SD.
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Regarding that complicated factors are seen more constantly in elderly 
people, determining the appropriate treatment for these cases and 
starting instantly is of serious significance to prevent potential impor-
tant complications. Laparoscopic surgeries require less analgesics, offer 
shorter hospital stays, promote less blood loss, support shorter recovery 
times and are better cosmetically.5 Laparoscopic surgery and its safety in 
this population in a daily experience remains a difficulty and the assess-
ment of this technique is therefore obligatory. The standard laparoscopy 
method is to form a pneumoperitoneum using a pressure regulating 
automatic insufflator. Maintaining high intra- abdominal pressure dur-
ing the procedure is associated with a large number of side effects as-
signed to positive intraperitoneal pressure.10,11 Pneumoperitoneum 
can result in acid– base unbalance, changes in blood gas level, and 
changes of pulmonary and cardiovascular physiology.12 Most of these 
effects do not cause clinical significance, they may be of great impor-
tance in patients with comorbid conditions, particularly in elderly pa-
tients, which are common in patients with decreased cardiopulmonary 
capacity.13 Regarding that complicated factors are seen more often in 
elderly patients, assessing the appropriate treatment for these popula-
tion and starting immediately is of great matter to avoid possible major 
complications.14 One of the most widespread reasons of hospitalisation 
in the geriatric population is urolithiasis. Although, ureteral calculis are 
generally treated with URS or SWL, treatment hinges primarily on the 
size and location of the calculus, associated severity and period of pain, 
obstructed or non- obstructed drainage, and the charge and accessibil-
ity of the device.15 Laparoscopic surgery may be applied if the urologist 
has a sufficient grade of experience in surgery of upper and mid ureteral 
stone. In current guidelines, laparoscopic surgery is suggested for larger 
than 1.5 cm in selected cases, multiple or impacted ureteral calculus 
in which URS and SWL were unsuccessful or are likely to unsuccess-
ful.16 Open surgery has the benefit of a superior- performance ratio in 
one period for such complex patients. However, laparoscopy, which is 
a minimally invasive surgery, is more preferred because it provides less 
analgesic use, short dated hospitalisation, less patient blood wantage, 
shorter recovery duration and better cosmos than open surgery.4 The 
most important advantage of LU is that it is possible to extracting the 
calculi in one session. LU could be exerted both thru the transperito-
neal and retroperitoneal techniques. The first retroperitoneal LU was 
introduced in 1979 by Wickham,17 and Raboy implemented the first 
transperitoneal LU in 1992.18 Gaur et al stated retroperitoneal LU in 12 
patients with impacted and large calculus in the upper/middle ureter.19 
They were successful in nine patients, but three patients necessitated 
conversion to open operation because of device problems and relative 
lack of laparoscopic experience. The advantage of the transperitoneal 
route is that it provides a wider operation area and suitable vision, and 
better identifiable anatomic landmarks.20 The hospital stay length and 
complications rate is lower in the retroperitoneal technique, but this 
technique provides a limited working area.21 In addition, retroperitoneal 
technique does not require colon mobilisation and has a lower risk of 
visceral organ damage and lower postoperative ileus rate. Main features 
of the choice of retroperitoneal and transperitoneal methods are the 
surgeon's knowledge and choice.22 Currently, routine ureteral stent 

placement after LU is still debatable and has very different opinions. 
Some authors support the Double- J (D- J) placement after the surgery 
to prevent urine leak and ureteral stricture,18,23 but others contrast to 
this opinion, because D- J stent inserting has presented no relation with 
the complication rate and increases the number of discomfort to the 
patient, such as lower urinary tract symptoms, pain, and cost of removal 
of the D- J stent.24 Karami et al compared patients with D- J stents to 
patients void of D- J stents, and declared that the presence of the D- J 
stent considerably reduced the complication rates without increasing 
operation time.25 Hammady et al reported that stentless retroperitoneal 
LU is safe, cost effective, has a short operation time and does not re-
quire additional methods collated to retroperitoneal LU with the stent, 
which increases cost and inconvenience to the patient.26 Kijvikai and 
Patcharatrakul recommended the insert of the D- J stent only in cases 
of intense ureteral mucosal inflammation in which ureteral sutures can-
not be applied.27 You et al assessed 41 patients who underwent retro-
peritoneal LU (stented [n = 17] vs stentless [n = 24]) retrospectively, 
demonstrated except for the duration of surgery, no significant differ-
ences existed in estimated blood loss, hospitalisation time and time to 
drain removal.28 Srivastava et al assessed 98 paediatric patients who 
underwent transperitoneal LU (stented [n = 50] vs stentless = [n = 48]) 
in the stented LU group, there was a higher analgesic requirement and 
a second procedure for stent removal, but there was no urine leak in 
both groups.29 Ureteral stenosis is one of the major complications of LU. 
The aetiology of postoperative ureteral stricture is not clearly known. 
Nouira et al, reported that the ureteral stricture rate was 2.5%.30 In 
contrast to this study, Kijvikai and Patcharatrakul did not encounter 
ureteral stricture during the 6- month follow- up in their cases with wa-
tertight suturing.27 In our study, we did not experience ureteral stric-
ture three months after surgery. Our stone- free rate was compatible 
with the literature. Performing laparoscopic ureterolithotomy in elderly 
population in hospitals with sufficient laparoscopic surgery experience, 
like us, provides an important benefit in terms of operative duration of 
the large impacted stones. No patients had major perioperative or post-
operative complications in our study. To the best of our knowledge, our 
study is the first report that assessed safety and efficacy of stentless 
laparoscopic ureterolithotomy in elderly patients in literature. The main 
limitation of our study is it is a retrospective design. Second, we did not 
have a control group, such as stented LU group, to compare pain scale 
or voiding symptoms. Another limitation is the small number of study 
and lack of cost analysis. Since most ureteral stones are already treated 
with SWL and URS, we think that our study is a large number of patients 
for this age group. In the future, long- term and large number of studies 
are needed.

5 | CONCLUSION

While ureteral stones are usually treated with URS or SWL, LU 
can be applied when these techniques fail or when the stone is 
impacted or large. Nowadays, laparoscopic procedures have been 
considered a minimally invasive surgery to lower morbidity after 
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traditional surgery. Laparoscopic surgery has some risks and com-
plications for geriatric patients in major and long- term operations, 
in these patients it can be safely and effectively performed in the 
treatment of ureteral stones. LU is a safe and feasible alternative 
in the elderly, stentless LU has the advantage of avoiding a second 
operation under anaesthesia, has low analgesic and anticholinergic 
requirements. We think that stentless LU is safe, economical and 
less uncomfortable for patients.
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