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Abstract 
Laparoscopic ureterolithotomy was performed on 10 patients with upper ureteric stones 

indicated for open ureterolithotomy after failed prior minimally invasive approaches. Stone size 
ranged from 7 to 15 mm. (mean 9.3). The routes of approach were all done transperitoneally 
except in one case in which the retroperitoneal route was initially attempted and later converted 
to transperitoneal route due to contracted space and unclear landmarks. Stones were all removed 
successfully with the operating time ranging from 120 to 270 min. (mean 181.5). The only sig­
nificant complication encountered was urine leak interval postoperatively which were long in 4 
patients in whom ureterotomy was not sutured. The longest urine leak interval was seen in a patient 
whose ureterotomy was neither sutured nor stented. Postoperative pain was rewarding in that 
seven patients required a single dose of 50 mg of pethidine, two required only oral paracetamol 
and one required no analgesic at all. Postoperative hospital stay ranged from 5 to 23 days 
which was actually overwhelmed by urine leak complication. Recovery period was satisfactory 
which ranged from 10 to 28 days (mean 18.1 ). Overall laparoscopic ureterolithotomy offers an 
alternative procedure to open ureterolithotomy with the advantages of minimal postoperative pain 
and short recovery period. 
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Before the development of endourology, 
most ureteral calculi were managed by open uretero­
lithotomy. With the introduction of extracorporeal 
shock wave lithotripsy (SWL) and improved endou­
rological techniques, such as percutaneous nephro­
lithotomy (PCNL) and ureter()~copy, the need for 

open ureterolithotomy has markedly decreased. 
However, there remain some ureteral calculi such as 
large, hard impacted, obstructing and especially 
stones in the upper part of the ureter, which are re­
fractory to minimally invasive approaches. Although 
percutaneous approach can be performed to reach 
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some upper ureteral stones, however, this method 
with rigid nephroscope usually has not been suc­
cessful in the stones located below the ureteropelvic 
junction. In addition, some centres have neither a 
SWL machine with fluorosope localization nor 
flexible endoscope and therefore, have less capacity 
in terms of minimal invasive approach to treat stones 
located in the mid and upper ureter. For these rea­
sons, open ureterolithotomy is still neccessary in 
many circumstances. 

Laparoscopic urologic surgery has evolved 
and expanded over the last seven years. Apart from 
laparoscopic lymphadenectomy( 1), laparoscopic 
nephrectomy(2) and a number of different ureteric 
procedures, there were also small series of laparo­
scopic ureterolithotomy reported by many authors 
(3-9). This series is an initial report of laparoscopic 
ureterolithotomy performed in patients whose indi­
cation was open ureterolithotomy. 

PATIENTS AND METHODS 
Laparoscopic ureterolithotomy was per­

formed on seven men and three women with an age 
range of 24-56 years (mean 41.2) between 1993 and 
1997. All stones were in the upper ureter of which 
four were on the right and six were on the left. The 
stone size ranged from 7 to 15 mm. (mean 9.4). The 
stones were all above the pelvic brim. The indica­
tions were large and impacted stones (4 cases), and 
stones that were refractory to stone push attempt and 
also unlilkely to be managed successfully by PCNL 
(6 cases). It was noted that the indication was alter-

Table 1. Patient data and operation details. 

case stone size stone site route of 
number (mm.) (lumbar level) approach 

I. 8 L4 TP 
2. 10 L5 TP 
3. 8 L 3-4 RP+TP 
4. 13 L 3-4 TP 
5. 8 L 3-4 TP 
6. 7 L3 TP 
7. 7 L2-3 TP 
8. 15 L4-5 TP 
9. 8 L3 TP 
10. 10 L4-5 TP 

mean 
9.4± 2.7 

TP = transperitoneal • RP = retroperitoneal 

native to open ureterolithotomy. All patients had 
hydronephrosis the degree of which was mild, mode­
rate and severe in three, six and one patient res­
pectively. 

The patient data and operation details are 
shown in Table 1. It was noted that the approach of 
the third patient was initially retroperitoneal, how­
ever, this was finally converted to a transperitoneal 
approach due to restricted space and poor anatomical 
orientation. Therefore, the transperitoneal approach 
was solely used for the remaining cases. After gene­
ral anesthesia was introduced, the patient was 
placed in a lithotomy position and a ureteral stent 
was passed up to the stone without any attempt to 
pass beyond the stone in order to prevent the possi­
bility of perforation in particularly impacted stones. 
The patient was then turned to the full flank posi­
tion and the first trocar was inserted by open tech­
nique lateral to rectus muscle at the level of the 
umbilicus. After the trocar was successfully inserted, 
pneumoperitoneum was established and a telescope 
was introduced to inspect the peritoneal cavity. 
Afterwards, the second and third trocar were inserted 
under vision above and below the first port at the 
midclavicular line level (Fig. 1). The fourth port, if 
necessary, was placed at the anterior axillary line 
which was normally between the second and third 
port. Ten mm. trocar was used in all ports for flexi­
bility in using various instrumentations. The colon 
was reflected medially and the ureter was usually 
identified at the pelvic brim and then was traced in 
cephalad direction to the stone which was identified 

ureterotomy condition operation time urine leak 
sutured stent (min.) (day) 

no yes 180 7 
no yes 165 9 
no no 240 22 
no yes 165 7 
yes yes 210 5 
yes yes 150 4 
yes yes 270 5 
yes yes 180 2 
yes no 120 3 
yes yes 135 2 

mean mean 
181.5± 46.6 6.6± 5.9 
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Fig. 1. Port position : 1st port at the level of umbili­
cus just lateral to rectus muscle, 2nd and 
3rd port at midclavicular line above and 
below umbilicus, 4th port (if needed) at ante­
rior axillary line between the 2nd and 3rd 
port. 

by a bulge, and sometimes with the aid of ureteric 
catheter manipulation from below. The ureter was 
cauterized longitudinally over the stone with low 
current diathermy electrode applied in the first place 
and then was opened sharply by an endoscopic knife, 
and the stone was then removed with spoon forceps. 
Stones were removed from the abdomen with spoon 
forceps in all cases except in one large stone ( 15 
mm.) which was initially placed in a small plastic 
bag and was removed via port wound at the end of 
the procedure. The stents could not be placed in two 
cases (case number three and nine in Table 1) due to 
dislodgement of the stents inserted at the beginning 
of the operation, and the stents could not be passed 
up to the ureterotomy again. The ureterotomy was 
closed in the last six cases with one or two inter­
rupted 4-0 chromic cat gut sutures. The rubber tube 
drain was placed through the lateral port under vision 
and the port wounds were closed in layers with 2-0 
polyglycolic acid sutures. Oral intake was resumed 
when bowel sound was present which was normally 
on the next day. The tube drain was removed when 
urine leakage ceased or was minimal and then the 
patient was discharged home. All patients were fol­
lowed at 1, 3 and 6 months. Time to return to normal 
work was recorded and intravenous urography was 
repeated at 6 months postoperatively. 

RESULTS 
Laparoscopic ureterolithotomy was per­

formed successfully in all cases. The operative time 
ranged from 120 to 270 min. with the mean of 181.5. 

There were three cases (3rd, 5th and 7th ) which 
took significant longer operative time than others. In 
patient number three, much time was spent in 
retroperitoneal access which was frustrating due to 
restricted space and poor anatomical landmarks, and 
finally converted to transperitoneal route. It took 
considerable time in patient number five to find the 
lost needle during suturing of the ureterotomy and 
the needle was finally found between the bowel loop 
and was removed. The seventh case which took the 
longest time (4.5 hours) was quite an obese patient 
(80 kgs) and the ureter was surrounded by bulk of 
fat which caused nuisance bleeding while searching 
for it. There was no serious complication although 
the duration of urine leakage was rather long which 
ranged from 2 to 22 days with the mean of 6.6. The 
first four cases of which ureterotomies were not 
closed had a longer period of urine leakage than the 
last six cases of which the uretertomies were closed. 
The longest urine leakage interval was in patient 
number three whose ureterotomy was neither stent 
nor sutured. The stent reinsertion was attempted on 
the 7th day of leakage but failed, and percutaneous 
nephrostomy was not performed due to the lack of 
hydronephrosis. The patient did well and urine lea­
kage ceased finally by conservative treatment. 
Among 10 patients, seven required only a single 
dose of 50 mg of pethidine, two required only oral 
paracetamal and one required no analgesic at all. 
Postoperative hospital stay ranged from 5 to 23 days 
(mean 9.2). The recovery period to resume normal 
work ranged from 10 to 28 days with the mean of 
18.1. Hydronephrosis was resolved at least to some 
degree in all cases (Fig. 2). Wound scar was cosme­
tically acceptable to all patients (Fig. 3 ). 

DISCUSSION 
Presently most ureteral calculi are treated 

by SWL, ureteroscopy and percutaneous nephro­
lithotomy which have markedly decreased the mor­
bidity. The distal ureteral stones can be managed 
endoscopically with the success rate approaching 
I 00 per cent. However, the managment of the upper 
ureteral calculi depends on facilities and expertise, 
and centres that have full facilities (such as those 
with a SWL machine with fluoroscopic localization. 
flexible endoscopic instruments together with 
powerfullithotriptors) could basically manage upper 
ureteric stones better than centres that have limited 
facilities. Therefore, the indication for open uretero­
lithotomy in the upper ureteral calculi varies from 
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Case 8. A. Preoperative intravenous urography, B. Postoperative intravenous urography at 6 Fig. 2. 
months. 

Fig. 3. Case 8. Minimal wound scar appearance 6 
months postoperatively. 

centre to centre but most are stones that failed, or 
likely to fail from available minimal invasive 
approach. Of 10 cases which adopted laparoscopic 
ureterolithotomy in this series, four were patients 
with large and impacted stones which obviously 
indicated open ureterolithotomy , and six were 
patients with stones that failed to push up and were 
unlikely to be managed by PCNL with rigid nephro­
scope. Actually the stones in the latter group could 
possibly have been managed by in situ SWL (SWL 
machine with fluoroscopic localization) or flexible 
endoscopic instruments. Unfortunately, our centre 

only has a SWL machine with ultrasound localiza­
tion, and has neither a flexible nephroscope nor a 
flexible ureteroscope, therefore, all these upper ure­
teral stones needed to be removed by surgical ure­
terolithotomy. 

Laparoscopic ureterolithotomy has been 
reported in some series with technical feasibility . 
Not only can they provide the same result as open 
surgery in terms of removing the stone, but also 
achieve the advantage of less morbidity and shorter 
convalescent period(3-9). 

Having elected for laparoscopic uretero­
lithotomy, the decision to approach by transperito­
neal or retroperitoneal is according to the indivi­
dual. Most series of laparoscopic ureterolithotomy 
were performed transperitoneally(3 ,4,6,8 ,9) while 
the retroperitoneal route was the approach of choice 
by Gaur(5 ,7). Basically with the transperitoneal 
approach, the working space is maximum and the 
anatomical landmarks are easier to identify. How­
ever, the retroperitoneal route is better if there is 
urine leakage and the chance of late complication 
such as bowel adhesion is considered. Harewood 
et a! performed laparoscopic ureterolithotomy on 9 
patients, 3 of which were done initially via the retro­
peritoneal route, but two failed and were converted 
to the transperitoneal route successfully(8). The retro­
peritoneal approach was also attempted in one case 
in our series and the approach needed to be converted 
to the transperitoneal route due to contracted space 
and disorientation of the anatomical landmarks. 
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Two points concerning urine leakage are 

stenting of the ureter and suturing the ureterotomy 

after the stone is removed. There is no doubt that 
the ureteral stent will provide drainage of urine 
across the ureterotomy and allow proper healing 
around it. This was confirmed by many series in 
which the stents were always inserted and no pro­
blem of prolonged urine leakage was reported even 
though some ureterotomies were not sutured(3-9). 

These two points may be synnergistic in this series 
as patient number three whose ureterotomy was 
neither stented nor sutured had the longest urine 
leakage period and patient number nine had only 3 
days of urine leakage, while the ureterotomy was 
sutured but not stented. In addition, the period of 
urine leakage was shorter in the group whose ure­
terotomies were sutured. 

Analgesic requirement in this series was 
small, two patients needed only oral paracetamal to 
relieve pain, and remarkably one patient required 
no analgesic at all. The postoperative recovery 
period was also short and comparable to the report 
by Micali(9). This confirmed the advantage of lapa­
roscopic surgery over open surgery. 

In conclusion, laparoscopic ureterolitho­
tomy is feasible in patients with an upper ureteric 
stone which failed or was likely to fail from an avai­
lable minimally invasive procedure. Apart from the 
urine leakage problem which should be overcome 
by proper stenting and suturing of the ureterotomy 
after the stone has been removed, laparoscopic ure­
terolithotomy offers a safe and effective alternative 
treatment to open ureterolithotomy with the advan­
tages of minimal postoperative pain and short reco­
very time. 

(Received for publication on February 10, 1999) 
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