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Introduction

The insertion of DJ stents during ESWL of renal calculi

is controversial. The old rationale was; the use of ureteral stents

reduce complications after extracorporeal shock wave

lithotripsy (SWL) and contribute to successful stone passage.

However, some reports noted complications that are attributed

to indwelling ureteral stents and concluded that ureteral stents

do not reduce post-SWL complications and they are clearly

associated with morbidity and do not improve stone passage

markedly.1-3 Even in patients with stone burden of more than

200 mm treatment without stenting is recommended.1 One of

the main reason for this controversy is, whether the stents

interfere or enhance the delivery of the stone fragments? 

In this study we aimed to find to what extent the ureteral

stent affected stone fragments passage in patients, with renal

stone less than 2.5 cm in diameters, who underwent SWL.

Patients and Methods

Between November 2005 and January 2007, 38

patients (25 male, 13 females) with an average age of 47.05

years (range 16-73) were included into this study. These

patients underwent ESWL for renal stones less than 2.5 cm

which were not located in the lower pole and were sensitive to

ESWL. Any patient who did not response to ESWL after the

third session was excluded. All patients had no metabolic

abnormalities, no major renal abnormalities and no

symptomatic urinary tract infection. Treatment was started at 3

Kv and the energy was increased step by step to 17 Kv.

Therapy was terminated when complete fragmentation of the

stone was seen on fluoroscopy. Complete disintegeration was

defined as a fragmentation of the stone to many small

fragments which could pass spontaneously from the ureter.

Treatment success was defined as complete stone clearance

with no residual fragments at 3 months. The average numbers

of sessions and shockwaves were 1.05 (1-2) and 2080 (1800-

2400) respectively. The patients were randomized into stented

and stentless groups. In 11 patients stents (DJ) (6 F, 28 cm DJS)

were used while in the remaining 27 no stents were utilized. 

Stents were inserted cystoscopically under general or

local anaesthesia one day prior to stone disintegration. DJ stents

were removed when there was no further passage of the
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Objectives: To prospectively evaluate the role of double J (DJ) stent in enhancing the passage of fragments in

patients undergoing extracorporeal shockwave lithotripsy (SWL) for renal stones with diameters less than 2.5 cm.

Methods: Between November 2005 and January 2007, 38 patients with an average age of 47.05 years (range

16-73) were included and underwent SWL for renal stones. The inclusion criteria were radio-opaque renal stone

not located in the lower pole, complete disintegeration of the stone, normal renal function, no metabolic

abnormalities, no major renal abnormalities and no symptomatic urinary tract infection. The patients were

randomized to either a stented (11 patients) or stentless (27 patients) group. The average stone diameters in

stentless and stented groups were 1.54 cm and 1.77 cm, respectively (p > 0.05). Double J stent was removed

when there was no further passage of the fragments for 6 weeks after stone disintegration. All patients were

given non-steroidal anti-inflammatory drugs for one week after ESWL treatment. Stone passage and the data of

DJ were determined with plain X-ray of the urinary tract (UTP). The severity of lower urinary tract symptoms, loin

pain and the need for intravenous or intramuscular analgesics were recorded.

Results: The overall stone-free rate at 3 months was 92.1%. Two patients in the stented and one patient in the

stentless group were partially free of stones. Steinstrasse were observed in two patients (5.3%); one patient in the

stentless group and another one after the removal of DJ stent. Only one patient in the stented group had severe

lower urinary tract symptoms which responded neither to oral nor to other forms of analgesics, and therefore DJ

stent was removed. The remaining patients were in no need for analgesics other than the oral therapy.

Conclusion: Placement of DJ stent for the purpose of improving free stone rate or enhancing the passage of

the fragments during SWL is unnecessary in renal stone with diameters less than 2.5 cm. However, further

prospective trials should be designed to define the criteria for stented SWL (JPMA 59:141; 2009).
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fragments for 6 weeks after ESWL treatment. The patients were

treated with electrohydraulic lithotripter (PCK Lithotripter,

Turkey) without general anaesthesia on an outpatient basis. All

patients received oral anti-inflammatory drugs for a period of

one week after ESWL. Antibiotic was given for those patients

who had positive urine culture or symptoms of urinary tract

infection after ESWL. The overall evaluation was done after

three months of SWL. Complications, severity of lower urinary

tract symptoms, colicky pain, and the requirement for additional

intramuscular or intravenous analgesics were recorded. Stone

passage and the data of DJ stents were determined with UTP.

Weekly renal ultrasound was also done for the patients who had

steinstrasse after stone disintegration.

A statistical software package (SPSS) was used for all

statistical analysis. Comparison between groups were done

using Student's t test and Mann Whitney U test.

Results

The average stone diameters in stentless and stented

groups were1.54 cm (range 1-2.5) and 1.77 cm (range 1-2.5),

respectively (p = 0.16). 

Thirty-five patients (92.1%) became stone free. Two

patients in the stented and a third in the non-stented group

were partially free of stone (Table). There was no statistically

significant difference between both groups in terms of stone

free rate (p= 0.19). Steinstrasse developed in two patients, one

in each group. In the stented group, steinstrasse was seen after

removal of the DJ stent. Both patients were asymptomatic and

managed conservatively without surgical intervention as

spontaneous passage of the fragments occurred. Only one

patient in the stented group had severe lower urinary tract

symptoms which did not respond neither to oral nor to the

intramuscular or intravenous analgesics, and therefore the

stent was removed after 5 days of its placement (pain scale >

5). The remaining patients received no analgesics other than

the oral therapy which was given after stone disintegration

(pain scale < 2).

Discussion

Treatment of upper urinary tract calculi has recently

changed dramatically due to introduction of ESWL into the

urologic practice.4 Double J stent is used to prevent

complications after ESWL like ureteric obstruction, especially

in the cases of large stone burden. However, DJ stents

themselves can cause complications.1-3 Loin pain and lower

urinary tract symptoms like urgency, urge incontinence,

frequency and haematuria are well known complications of DJ

stents. Chandhoke et al reported that, although ureteral stents

are associated with more irritative symptoms, their use resulted

in fewer hospital readmissions and emergency room visits

compared to when no stent was used to treat solitary kidney

stones of 10 to 20 mm. or solitary proximal ureteral stones less

than 20 mm.5 However, El- Assmy et al concluded that,

pretreatment stenting provides no advantage over in situ shock

wave lithotripsy for ureteral calculi with diameters 2 cm or less

that cause moderate or severe hydronephrosis.6 Some authors

limited the use of DJ stents to stones larger than 25 mm and

others did not advocate their use even for stones larger than 30

mm in diameter.1,7,8

In our study, the main aim was to define whether the

ureteral stent facilitate or interfere with the passage of the

fragments. We therefore selected patients who had ESWL

sensitive radio opaque stones, thus complete fragmentation

could be observed on fluoroscopy. The patients with lower pole

stones were excluded because, the anatomic radiologic features

of lower calyces were reported to have an impact on stone

clearance rate after SWL.9,10 Some studies deny this claim.11,12

Also patients with abnormal renal function were not included

because the creatinine values have significant effect on stone

clearance after ESWL.13 Double-J stent was removed after 6

week of placement if there was no further passage of the

fragments, because DJS related morbidity was reported to be

minimal if stent indwelling time did not exceed 6 weeks.3,14

We found that the stone free rate in stented patients was

not superior to that of stentless patients, and agree with the

authors who reported that DJ stents do not enhance the passage

of the stone fragments.2

Steinstrasse occurred in two patients without clinical

symptoms along with spontaneous passage of the fragments.

One of these patients was from stented group and the fragments

were passed after the removal of DJS. This supports the claim

that DJS may interfere with the delivery of the fragments, and

the stent should removed.2 Beirkens et al. did not find any

difference in the occurrence rate of the steinstrasse with or

without DJ stents.1 Developing of steinstrasse after the removal

of DJS should not be the reason for preferring stenting to

nonstenting, because spontaneous stone clearance occurs in

60% of cases with steinstrasse and only 3.6% of these cases

required intervention.15

We found that stents had no role in reducing loin pain

after ESWL, as no patient was in need of intramuscular or

intravenous analgesics in addition to oral medication.

Table: Comparison between the clinical variables of

stentless and stented groups.

Stentless Stented Total P

patients patients

Patients number 27 11 38

Average stone diameter (cm) 1.54 1.77 1.61 0.16

Average patients' age (year) 45.93 49.82 47.05 0.47

Stone free rate (%) 96.29% 81.81% 92.1% 0.19

n; number of the patients.
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Abstract

Objective: To compare the outcome of Extra corporeal shockwave lithotripsy for a renal pelvic stone with and

without JJ stent.

Methods: A comparative cross sectional study was carried out at Sindh Institute of Urology and Transplantation from

January 2007 to January 2008. Eighty patients with renal pelvic stone measuring 2cm ± 2mm were selected for

treatment with Extra Corporeal Shockwave Lithotripsy (ESWL). All of these patients were adults with normal renal

function and had unilateral renal stones with negative urine cultures. Patients with renal failure and children were

excluded. They were divided into two groups of 40 each. Group A patients underwent ESWL without a JJ stent and

in Group B a JJ stent was placed before ESWL . SLX F2 electromagnetic ESWL machine was used to impart shock

waves. 3000 shockwaves were given in a session. Both the groups were compared for renal colic, steinstrasse, fever,

lower urinary tract symptoms (LUTS) emergency room visits and hospital admissions , stone clearance, number of

ESWL sessions, auxilliary procedures, (percutaneous nephrostomy or ureterorenoscopy) and cost.

Results: Ureteric colic occurred in 13 (32.5%) patients in group A and in 3 (7.5%) patient in group B .

Steinstrasse developed in 4 (10%) patients with out JJ stent and in 3 (7.5% ) patients with JJ stent. Fever was

encountered in 1 (2.5%) patient in group A and in 3 (7.5%) patient in group B. Mean emergency room visits were

2.1 per patient in group A and 0.7 per patient in group B. Stone clearance occurred in 33 (82.5%) patients in

group A and 31 (77.5%) in group B. In group B lower urinary tract symptoms were found in 50% versus 20% in

group A .Auxillary procedure was performed in one (2.5 %) patient each in both groups.

Conclusion: Pre ESWL JJ stenting for a 2 cm ± 2 mm renal stone was not beneficial in terms of steinstrasse,

fever, stone clearance and number of ESWL sessions. However ureteric colic was significantly less in the stented

group. Lower urinary tract symptoms (LUTS) was also significantly high in the patients having a JJ stent The cost

of the treatment doubled in the stented group which is an important factor in our country. JJ stenting does not

prove to be a cost effective procedure when compared to the reduction in complications (JPMA 59:143; 2009).

In conclusion, DJ stents neither enhance the passage of

stone fragments nor reduce the complications following SWL.

Stenting is unnecessary during ESWL in renal stones with

diameters less than 2.5 cm. Further prospective trials should be

designed to define the criteria for stented ESWL treatment.

References
1. Bierkens AF, Hendrik AJ, Lemmens WA, Debruyne FM. Extracorporeal shock

wave lithotripsy for large renal calculi: the role of ureteral stents. A randomized

trial. J Urol 1991; 145:699-702.

2. Kato Y, Yamaguchi S, Hori J, Okuyama M, Kaneko S, Yachiku S. Utility of ureteral

stent for stone street after extracorporeal shock wave lithotripsy. Hinyokika Kiyo

2005; 51:309-14.

3. Damiano R, Oliva R, Esposito C, De Sio M, Autorino R, D'Armiento M. Early and

late complications of double pigtail ureteral stent. Urol Int 2002; 69:136-40.

4. Chaussy C, Schmiedt E, Jocham D, Brendel W, Forssmann B, Walther V. First

clinical experience with extracorporeally induced destruction of kidney stone by

shock waves. J Urol 1982; 127: 417-20.

5. Chandhoke PS, Bargawi AZ, Wernecke C, Chee-Awai RA. A randomized

outcomes trial of ureteral stents for extracorporeal shock wave lithotripsy of

solitary kidney or proximal ureteral stones. J Urol 2002; 167:1981-3.

6. El-Assmy A, El-Nahas AR, Sheir KZ. Is pre-shock wave lithotripsy stenting

necessary for ureteral stones with moderate or severe hydronephrosis? J Urol

2006; 176 :2059-62.

7. Low RK, Stoller ML, Irby P, Keeler L, Elhilali M. Outcome assessment of double-

J stents during extracorporeal shock wave lithotripsy of small solitary renal calculi.

J Endurol 1996; 10: 341-3.

8. Kirkali Z, Esen AA, Akan G. Place of double-J stents in extracorporeal shock wave

lithotripsy. Eur Urol 1993; 23:460-2.

9. Elbahansy A, Shalhav A, Hoenig D, Elashry OM, Smith DS, McDougall EM, et al.

Lower caliceal stone clearance after shock wave lithotripsy or ureteroscopy: the

impact of lower pole radiographic anatomy. J Urol 1998; 159: 676-82.

10. Sampaio F, Aragao A. Inferior pole collecting system anatomy: its probable role in

extracorporeal shock wave lithotripsy. J Urol 1992; 147:322-4.

11. El-Assmy A, El-Nahas AR, Abo-Elghar ME, Eraky I, El-Kenawy MR, Sheukz.

Predictors of success after extracorporeal shock wave lithotripsy (ESWL) for renal

calculi between 20-30 mm: a multivariate analysis model. Scientific World Journal

2006; 23: 2388-95.

12. Sameh WM. Value of intravenous urography before shockwave lithotripsy in the

treatment of renal calculi: a randomized study. J Endourol 2007; 21: 574-7.

13. Lee C, Ugarte R, Best S, Monga M. Impact of renal function on efficacy of

extracorporeal shockwave lithotripsy. J Endourol 2007; 21:490-3.

14. el-Fagih SR, Shamsuddin AB, Chakrabarti A, Atassi R, Kardar AH, Osman MK,

et al. Poly urethane internal ureteral stents in treatment of stone patients:morbidity

related to indwelling times. J Urol 1991; 146:1487-91.

15. Kim SC, Oh CH, Moon YT, Kim KD. Treatment of steinstrasse with repeat

extracorporeal shock wave lithotripsy: experience with piezoelectric lithotriptor. J

Urol 1991; 145:489-91.


