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Laparoscopic ureterolithotomy; which approach do you prefer?
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ÖZET
Amaç: Minimal invaziv üroloji prosedürlerinin gelişmesiyle, üreter taşlarının tedavisinde açık cerrahi giri-
şimler daha az kullanılmaktadır. Laparoskopik üreterolitotomi (LU) endikasyonları şok dalgası litotripsi veya 
üreterorenoskopi ile tedavi edilemeyen büyük, çoklu ve / veya impakte üreter taşlarıdır. Bu çalışmada lapa-
roskopik retroperitoneal ve transperitoneal üreterolitotomi tekniklerini karşılaştırmayı ve hangi prosedü-
rün daha etkili olduğunu saptamayı amaçladık.
Gereç ve Yöntemler: Ocak 2012-Aralık 2017 tarihleri   arasında büyük ve impakte üst üreter taş nedeniyle 
transperitoneal ve retroperitoneal LU uygulanan 45 hastayı değerlendirdik. Retroperitoneal ve transperito-
neal yöntemler sırasıyla grup 1 ve grup 2 olarak sınıflandırıldı. Gruplar preoperatif, intraoperatif ve posto-
peratif klinik bulgulara göre karşılaştırıldı.
Bulgular: Gruplar arasında yaş, cinsiyet, taş büyüklüğü, kan kaybı ve vücut kitle indeksi açısından istatis-
tiksel olarak anlamlı bir farklılık bulunmadı. Taşsızlık oranı her 2 grupta da %100 idi. VAS skorları grup 1’de 
istatistiksel olarak daha yüksek saptandı (p <0.05). Ortalama ameliyat süresi grup 2’de istatistiksel olarak 
daha kısa bulundu (p: 0.022). İntraoperatif hiçbir hastaya rutin double J stent konulmadı.
Sonuçlar: Transperitoneal yöntemle karşılaştırıldığında, retroperitoneal teknik, büyük ve impakte proksi-
mal üreter taşlarının tedavisinde anlamlı olarak daha kısa ameliyat süresine ve daha az postoperatif ağrı 
oranına sahiptir.

Anahtar Kelimeler: Laparoskopi, transperitoneal, retroperitoneal, üreterolitotomi

ABSTRACT
Objectives: With the improvement of minimally invasive urology procedures, open surgical interventions 
are less common to treat ureteral calculus. Laparoscopic ureterolithotomy (LU) indications are large multi-
ple and/or impacted ureteral calculus that may not be treated with shock-wave lithotripsy or ureterorenos-
copy approaches. We aimed to collate laparoscopic retroperitoneal and transperitoneal ureterolithotomy 
techniques and to identify which procedure is more effective.
Material and Methods: We reviewed 45 patients with large and impacted upper ureter calculus who un-
derwent transperitoneal or retroperitoneal LU between January 2012 and December 2017. The retroperi-
toneal and transperitoneal routes were grouped as group 1 and 2, respectively. Groups were crosschecked 
according to preoperative, intraoperative, and postoperative clinical datum.
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Results: We did not find statistically meaningful disparity between groups with regards to age, gender, 
stone size, blood loss and body mass index. The stone free accomplishment ratio was 100% in group 1 and 
2. VAS scores were higher and statistically meaningful in group 1 (p<0.05). The mean operative time was 
statistically shorter in group 2 (p:0.022). No double J stent inserted routinely intraoperatively.
Conclusion: Compared to those obtained with the transperitoneal technique, the retroperitoneal tech-
nique has a significantly shorter operating time and less postoperative pain for large and impacted proxi-
mal ureteral calculus. More randomized, controlled and prospective studies on large samples are needed.

Keywords: Laparoscopy, transperitoneal, retroperitoneal, ureterolithotomy

INTRODUCTION
Urolithiasis is the third leading urological disease after urinary tract infection and prostate disorder.1 

Shock wave lithotripsy (SWL) and ureterorenoscopy (URS) seem to be the first choice to treat ureteral cal-
culus. With the improving of contemporary lithotripsy and URS techniques, open or laparoscopic surgical 
interventions are less common. However, the use of these techniques in proximal large ureteric stones is 
still contentious (1). URS is a minimally invasive option, but its effectiveness lowers, and complications ratio 
rises in proximal ureteral calculus larger than 2 cm (2). Laparoscopic and open ureterolithotomy indications 
are large multiple and/or impacted ureteral calculus that may not be treated with SWL or URS approaches 
(3). In the remedy of large/impacted ureter calculus, laparoscopic ureterolithotomy (LU) is generally opted 
technique because of its minimally invasive technique and high accomplishment ratio in one session. When 
compared to open approach, LU requires fewer analgesic, offers shorter hospital stays, promotes less blood 
loss, supports a shorter recovery time and is better cosmetically (4). For all of these reasons, LU is indicated for 
big impacted calculus when alternative minimally invasive options are unsuccessful. Proximal ureter calcu-
lus can be treated by two different laparoscopic techniques: transperitoneal and retroperitoneal. Both tech-
niques have advantages and disadvantages (5,6). It is currently challenging to determine which technique 
should be selected to treat large ureteral stones, few studies compare these two techniques. So, we aimed 
in this study to crosscheck the complications and efficacy of transperitoneal laparoscopic ureterolithotomy 
(LTU) and retroperitoneal laparoscopic ureterolithotomy (LRU) in upper ureteral calculus larger than 15 mm.

MATERIAL AND METHODS
The medical records of a total of forty-five patients with proximal impacted single radiopaque ureteral 

calculus who underwent LU at a tertiary academical clinic between January 2012 and December 2017 were 
gained from the hospital database and retrospectively analyzed. This study was approved by the Diyarbakır 
Gazi Yaşargil Research and Training- Clinical Research Ethical Committee (Approval number: 2016-12/24, 
June 12) and all patients signed consent forms. Our study also complied with the principles of the Decla-
ration of Helsinki. Patients with calculi size larger than 15 mm were involved in the study. In addition, of 45 
patients, 3 had a history of failed URS and 5 had a history of failed SWL. Calculus placed between the ure-
teropelvic 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. Transperitoneal or retroperitoneal techniques 
were performed to each patient according to the surgeon’s preference. Routine physical examination, co-
agulation test, blood biochemistry, full urine analysis, and urine culture were performed on all patients 
prior to the operation. Patients with urinary tract infection underwent surgical treatment after appropriate 
antibiotic treatment. Direct urinary system radiography (kidney, ureter, and bladder; KUB); ultrasonogra-
phy (USG); non-contrast computed tomography (NCCT) were applied in all patients. Ureter calculus sizes 
were measured as the sum of maximal diameters of all stones on KUB (Figure 1). As previously stated, we 
grouped the transperitoneal and retroperitoneal techniques in this study as groups 1 and 2, respectively. 



Aydin and Akkoc

94

Transperitoneal Technique
Under general anesthesia, 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 utilized to estop calculus migration. Ureterotomy was applied with laparoscopic scissors, and 
the calculus was taken from the body using a tissue and organ removal bag (Figure 2). The ureterotomy 
line was sutured by a 4/0 polyglactin as an interrupted suture. The operative 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.

Retroperitoneal Technique
All patients were positioned at 90 degrees lateral decubitus under general anesthesia. A muscle-split-

ting incision of approximately 2-3 cm was applied at the Petit lumbar triangle. A retroperitoneal cavity 
was created by gentle index finger dissection. The operation space was created with a distention balloon. 
First, optic camera trocar was inserted then 10 mm and 5 mm trocars were inserted under direct visibility. 
The dissection of the ureter and the calculus remove techniques used were same to those performed in 
the transperitoneal procedure. The ureter incision was sutured by a 4/0 polyglactin as an interrupted su-
ture. The operative 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. No double J stents were inserted in both techniques routinely. 

Postoperative Period
On the first postoperative day, all patients were mobilized and KUB was taken. We removed the 

drain if the 24- hour drainage was less than 50 ml. Postoperative analgesia was not performed rou-
tinely; however, paracetamol (500 mg oral) and/or diclofenac sodium (75 mg intramuscular) were dis-
pensed on patient request. Visual analogue scale (VAS) was recorded 3 hours after operation (VAS 0) 
and postoperative first day (VAS 1). The ureteral stents were removed within one month. Urine tests 
and serum creatinine were performed in the first postoperative month. We performed USG and/or 
NCCT between one to three months after the operation. Intraoperative-postoperative data and demo-
graphic data were enrolled. Complications were assessed as per Clavien-Dindo classification system (7).  

Statistical Analysis
IBM SPSS Statistics 22,0 (IL, Chicago, USA) were used for statistical analysis. Descriptive statistics (me-

dian, mean, frequency, standard deviation, and ratio) were used for evaluating the data. An independent 
sample t-test was used to collate normal distribution random variables and the Mann-Whitney U test was 
used for non-normally distributed variables. The qualitative data was collated by the Pearson test and the 
Fisher’s exact test. In this study, P<0.05 was regarded statistically meaningful.

Figure 1. Preoperative image Figure 2. Preoperative image
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RESULTS
Group 1 had 25 patients, and group 2 had 20 patients. Demographic datas are shown in Table 1 for both 

groups. There was no statistically meaningful disparity in terms of age, sex, calculus size and side, and body 
mass index for both groups. In group 1, 72% (n:18) were males and 28% (n:7) were females, while in group 
2, 30% (n:6) were females and 70% (n:14) were males. In group 1, 56% (n:14) of the calculus were in the 
right part and 44% (n:11) were in the left part, while in group 2, 50% (n:10) of the calculus were in the right 
part and 50% (n:10) were in the left part. The operative and postoperative data are shown in Table 2. There 
was no meaningful disparity between group 1 and group 2 regarding mean blood loss (65.60±22.15 mL vs. 
67.20±16.48 mL, respectively, p=0.458). No patient needed blood transfusion. Our stone free accomplish-
ment ratio was 100% in both groups. VAS scores were higher and statistically meaningful in group 1, after 
operation and first postoperative day (VAS0 p <0.001 vs. VAS1 p=0.002). The average operative time was 
statistically shorter in group 2 (8120,01min, p=0.022).  None of the patients entailed intraoperative double 
J stent placement. Refer to Table 3 for data showing complications. No statistically meaningful disparity 
was observed between the groups regarding vascular injury (P= 1,000) and postoperative fever (P= 1,000). 
One patient in group 2 underwent open ureterolithotomy due to severe adhesion caused by periureteral 
inflammation and difficulty in ureter dissection. A long-time urine drainage was seen in four patients in 
group 2 after surgery. Although the prolonged urine drainage was finished in one patient on the fifth day 
after surgery, three patients required a double J stent insertion. One patient faced with prolonged urinary 
drainage in group 1 and resolved spontaneously in the sixth day. We observed ileus in 1case in group 2 
and 3 cases in group 1, and we managed with conservative treatment. In both groups, ureteral stenosis or 
severe ureteral hydronephrosis were not detected at the third month control by using USG, and/ or NCCT.

Table 1. Demographic Data
Group 1 (n=25)        Group 2(n=20)      P

Mean age (y)  47,60±15,70 44,45±16,83 0,524 a

Sex (Male/Female) 18/7 14/6 0,883 b

Body Mass Index (kg/m2) 25,588±1,13 26,315±3,34 0,314 a

Stone size (mm) 18,22±1,36 18,21±1,56 0,966 a

Stone side (Right/Left) 14/11 10/10 0,688 b

Failed SWL (n) 1 4 0,090 c, *

Failed URS (n) 1 2 0,577 c

a: Independent-samples test.    URS: Ureterorenoscopy
b: Pearson χ2 test.     SWL: Shock-wave lithotripsy
c: Fisher’s exact test.     *P =.01.

Table 2. Operative and Postoperative Data
Group 1 (n=25)        Group 2(n=20)      P

Stone-free rate, (%) 100 100 -

Operative time (min) 94,72±18,14 81±20,01 0,22 b,**

Double -J stenting, n (%) 0 3 (15%) 0,080 a,*

Hospitalization mean ± SD 
(day)

4,40±1,33 3,82±1,48 0,076 d,*

Mean blood loss ± SD (ml) 65,60±22,15 67,20±16,48 0,458 b

VAS 0 mean ± SD 6,72±0,89 5,65±0,75 < 0,001d, **

VAS 1 mean ±SD 5,36±0,91 4,35±0,93 0,002 d, **
Data are the mean [plus/minus] SD, unless otherwise stated
a: Independent-samples test.    *P =.01.
b: Pearson χ2 test.     **P =.05.
c: Fisher’s exact test.     VAS: Visual pain analog score
d: Mann-Whitney U test.
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Table 3. Complications
Group 1 (n=25)        Group 2(n=20)      P

Open conversion  0 1(5%) 0,444 a

Prolonged Urinary drainage 1 (4%) 4 (20%) 0,155 a

Ileus 3 (12%) 1 (5%) 0,617 a

Gonadal vein injury 1 (4%) 1 (5%) 1,000 a

Postoperative fever 1 (4%) 1 (5%) 1,000 a

a Fisher’s exact test.  *P =.01.

DISCUSSION
Although, ureteral calculus 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 accessibility of the device (8). The laparoscopic surgery is suggested for larger 
than 1.5 cm, multiple or impacted ureteral calculus in which URS and ESWL were unsuccessful or are likely 
to unsuccessful (9). 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 hospitalization, less patient blood wantage, shorter recovery 
duration, and better cosmos than open surgery (4).  LU could be exerted both thru the transperitoneal and 
retroperitoneal techniques. The first retroperitoneal ureterolithotomy was introduced in 1979 by Wickham 
(10), and Raboy implemented the first LTU in 1992 (11).  The most important advantage of LU is that it is 
possible to extracting the calculi in one session. Gaur et al. stated laparoscopic retroperitoneal ureterolitho-
tomy in 12 patients with impacted and large calculus in the upper/middle ureter (12).  They were successful 
in nine patients, but three patients necessitated conversion to open operation due to device problems and 
relative lack of laparoscopic experience (12).  The superiority of the transperitoneal route is that it provides 
a wider operation area and suitable vision, and better identifiable anatomic landmarks (13). The hospital 
stay length and complications rate is lower in the retroperitoneal technique, but this technique provides a 
limited working area (14).  In addition, retroperitoneal technique does not require colon mobilization and 
has a lower risk of visceral organ damage. The advantages of LRU include no bowel mobilization and lower 
postoperative ileus rate. Another advantage of LRU is that it could be easily applied in patients who have 
had prior abdominal operation history. Important features of the choice of retroperitoneal and transperito-
neal methods are the surgeon’s knowledge and choice (15).  In agreement with the literature, the paralytic 
ileus rate, postoperative pain, and the VAS were meaningfully higher in group 1 in our study. We assume 
that, pain and ileus led to longer hospitalization for patients in group 1. In another study by Singh et al. re-
ported retroperitoneal and transperitoneal laparoscopic ureterolithotomy in 48 patients who were seper-
ated into two groups, and they collated the demographic and clinical characteristics, and postoperative 
results in their cases (16).  They reported that the transperitoneal technique caused more pain, the need for 
more analgesic, longer time ileus, and prolonged hospital stay collated to the retroperitoneal technique. 
They also found that the successfulness ratio of calculus taking was alike in both procedures. They stated 
that the retroperitoneal technique was more convenient for impacted large calculus in the proximal and 
middle part of the ureter (16).  In most the published literature, it has been reported that the laparoscopic 
retroperitoneal technique has a shorter postoperative recovery time (17).  Retroperitoneal technique does 
not require bowel dissection and has a lower risk of visceral organ injury. In addition, when performing this 
technique, the risk of contamination of the peritoneal area and postoperative ileus rate are lower due to 
postoperative urine leakage (18).  In the current research, the mean surgery time was statistically shorter 
in group 2, because it was easy to find the ureter, and there was no need for colon mobilization, peritoneal 
cavity contamination was inexistent, and there was no need for the dissection of solid visceral organs. In 
their study, Gaur et al. reported an average operation time of 79 minutes in 101 patients who experienced 
transperitoneal ureterolithotomy (12).  Bove et al. declared that the average operation time of LTU was 75 
minutes and that of LRU was 102 minutes (19).  Singh et al. declared no statistically meaningful disparity 
between the LRU and LTU groups in 48 patients who underwent LU (16). The overall stone-free success 
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ratio following LU is generally 100%, and the conversion ratio to open operation is few (20). 20 In our study, 
one patient required conversion to open surgery in group 2 due to intense sticking caused by periureteral 
inflammation and the unsuccess ureteral dissection. Kaygısız et al. reported that the accomplishment rates 
of LU were high and retreatment rates were lower than URS (21). Their accomplishment ratios were 96.9 % 
and 65.5% after the first intervention for LU and URS, respectively. In their study, the LU surgery group had 
a higher accomplishment rate with longer operative time and hospital stay than the URS group (21).  In the 
literature, routine ureteral stent placement after LU is still debatable and has very different opinions. Kara-
mi et al. compared patients withal double J stents to patients void of double J stents, and declared that the 
presence of the double J stent considerably reduced the complication rates without increasing operation 
time (22). Bellman and Smith reported that if the urine is aseptic and the incision is minor, with a double J 
stent the defect will close spontaneously, incision suturing is not required (23). Hammady et al. reported 
that stentless LRU is safe, cost effective, has a short operation time, and does not require additional meth-
ods collated to LRU with the stent, which increases cost and inconvenience to the patient (24). Kijvikai and 
Patcharatrakul proposed the selective placement of double J stents in patients with ulceration, intense 
ureteral mucosal inflammation and improper stitching (25).  We did not require any patients to insert dou-
ble J stent intraoperatively. In our work, we placed double J stent in three patients due to prolonged urine 
drainage. Ureter stenosis is one of the major complications of LU. Nouira et al, reported that the ureteral 
stricture rate was 2.5% (26). The etiology of postoperative ureteral stricture is not clearly known. Kijvikai 
and Patcharatrakul did not encounter ureteral stricture during the six-month follow-up in their cases with 
watertight suturing (25).  In our study, we did not experience ureteral stenosis three months after surgery 
in both groups. The main limitations of our work are its retrospective nature, single-center work, small 
number of cases in both groups. More randomized, prospective trials with a greater count of cohorts are 
needed to determine which laparoscopic technique is effective and feasible in such cases.

CONCLUSIONS
Laparoscopic ureterolithotomy provides rapid healing, high success rates in a single session and may 

be the primary therapy option in patients with large impacted ureteral calculus. The transperitoneal tech-
nique is more favorable than the retroperitoneal technique for surgeons with less experience in laparo-
scopic surgery because it ensures a larger working area, a more known anatomy, and more appropriate 
suturing. However, the transperitoneal technique is notably associated with ileus,  pain, longer hospital 
stays and longer operation time. Significant aspects of transperitoneal and retroperitoneal methods selec-
tion depends on the surgeon’s experience and preference. 
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