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ABSTRACT

Background: Double J stent is used to prevent complications after exira corporeal shockwave lithotripsy
(ESWL) like ureteric obstruction. Extent the ureteral stent affects stone fragments passage in patients, with
renal stone, who had shock wave lithotripsy. Therefore, the objective of the study was to evaluate the
efficacy of Double J stent on stone clearance after extra corporeal shockwave lithoftripsy.

Methods: A fotal of 194 patients with pelvic renal stones were tfreated with extra corporeal shockwave
Lithotripsy, divided info two groups: Group 1 represents n= 97, 50%, patients with double-J (DJ) stent while,
Group 2 n= 97, 50%, patients without DJ stent. These patients were further subdivided info two more groups
as per stone burden: Group A n=184, 94.4% hold the stone size of < 1.0 cm - 2.0 cm and Group B, n=11, 5.6%
consisted of 2.1 cm — 3.0 cm stone size. The effect of DJ stent on stone passage was evaluated by statistical
analysis included Chi-squared, Mann-Whitney U test, Cross-Tabulation and p-value=0.05 was considered
statistically significant.

Results: Among 194 patients, the male: female ratio was 136(69.7%):55 (30.0%) with a mean age of
42.77£14.24. Single and multiple stones were present in 133(68.2%) and 62(31.8%) respectively. In cross-tab
analysis stone clearance rates were 83(42.7%) with DJ stenting while 14 (7.2%) stones were pending, similarly,
87(44.8%) were stone free without DJ stenting and 10(5.1%) were pending. Large stones were reportedly
more prone to complications such as hematuria and loin pain (p=0.074).

Conclusion: Stone free rate is significantly higher in the non-stented group than in stented with pelvic renal
stone.
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INTRODUCTION

One of the most aftributed pathological conditions
in medicines is urinary fract stone. Especially in
low-income countries such as Pakistan, India,
Bangladesh and Nepal, the incidence rate of
kidney stone disease is remarkably higher than in
high-income economies of the world. Not only
contributing to a higher risk of renal failure but also
enormously affecting socio-economic status too'.
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The chances of an individual getting renal stone in a
lifetime are 12% according to the prevalence rates,
some stones are called silent stones, and may
remain in the renal system, for weeks to years
without causing any problem, and these stones are
more dangerous than sympftomatic. In order to find
stfones in the early stages when the size of the stone
is small and clinically significant to remove without
invasive procedures is vital. To eradicate renal
stones in the pediatric and adult population there
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are so many procedures being implied in urology
from the last two decades, including percutaneous
lithotripsy (PCNL), mini percutaneous lithofripsy
(PCNL), micro percutaneous lithotripsy (PCNL), and
extracorporeal shockwave lithotripsy (ESWL), still the
most preferred treatment for ureteral and kidney
stones are debatable. Ureteral stents are favorite
first line freatment options of urologists for
decades?®. Ureteral stent also commonly used to
help stone passage before and after invasive or
non-invasive proceduresé’.

Studies supported the role of Double J stent to
facilitate stone passage by dilating the ureter; JJ
stent reportedly decreases the chances of renal
colic and different complications such as
Hematuria, lower urinary tract symptoms (LUTs) and
urinary tract infections (UTls). Double J stent
placement prevents (i) ureteric obstruction (post
extracorporeal shock wave lithotripsy (ESWL) (ii)
infernal renal drainage (post-stone removal) (iii)
ureteric splinting (post-ureteric reconstruction)1°, In
1980, the infroduction of ESWL reformed the
freatment options for urolithiasise.

Extracorporeal shockwave lithofripsy (ESWL) holds
the position of the most preferred treatment
method in many ureteric and kidney stone diseases.
The success rate is strictly fangled with some
contributing factors such as the location of renal
stone, size, composition, and distance of skin and
stone. Particularly, clinical indications for ESWL are
represented by <1 cm stone in the kidney or
proximal-distal ureter. After the evaluation of these
factors, it helps in the complete fragmentation of
urinary stones and hence the technical success of
ESWL, the occurrence of complications due to the
fraumatic effect of the shock wave on body fissues
and in particular on urinary fract has to be
considered'®. Double J stent is helpful in urolithiasis
freatments, also promoting ureteral healing and
help in stone passage after breakage, but apart
from their advantages when administered Double J
stents may cause stent-related symptoms (SRSs)
regardless of the durafion. The most common
symptoms related to double J stent along with LUTS
are frequency, urgency, and dysuria with 60% and
40% respectively, hematuria with 18.1% and flank
pain 25.3% ultimately reducing a patient’s quality of
life and compromise their comfort'. DJ stents
placement after ESWL to eliminate renal calculi is
confroversial.

According to the old rationale, “the use of ureteral
stents reduces complications after ESWL and
contributes to successful stone passage. However,
some reports noted complications that are attributed
fo indwelling ureteral stenfs and concluded that
ureteral stents do not reduce post-shockwave
lithotripsy (SWL) complications and they are clearly
associated with morbidity and do not improve stone

passage markedly”. Double J stenting is not helpful
in the stone passage or complications reduction
related to ESWL, concluding that stenfing is almost
unnecessary in extracorporeal shockwave lithotripsy
in £ 2.0 cm of stones’?. Another RCT study results have
shown that Double J stent placement has no positive
effect on stone passage or reduction of
complications after ESWL'2,

Studies also reporfed many serious complications
such as vesicoureteral reflux and partial obstruction'
except for LUTs and other complications reported
after DJ insertion. The epidemiological result shows the
registration of 1-3 per thousand patients of urinary
caleuli, making them 15-24% '“. In the last few
decades ESWL is not been in use as much previously
although the efficacy is been proven in many studies
the controversy regarding the effect of Double J stent
after ESWL on stone clearance rate needs more
evaluation. The purpose of this study is fo understand
the positive and negative effects and outcomes of DJ
stent usage after ESWL to estimate the success rate
conftribution provided by DJ stents in non-invasive
urological procedures. This study aimed to get
profound knowledge on contributing factors involved
in sfone-free rates and stone passage after ESWL,

improve stone clearance rates, and reduce
obstructions caused after lithoftripsy.

METHODS
This is a retfrospective cross-sectional study

conducted on 194 patients who were enrolled and
freated with extracorporeal shockwave lithotripsy in
the urology Department of the Kidney Centre,
Postgraduate Training Institute Karachi, Pakistan,
from 2018 January fo 2019 January. Patients were
divided intfo two groups |, I and A, B according fo
DJ stent embedding and the difference in stone
sizes respectively. The patients (n=97) were enrolled
with DJ stent while n=97 patients were without DJ
stenting. The patients were then subdivided into two
groups as per stone size, group A (n=184, 94.4%)
represents the stone burden of < 1.0 cm - 2.0 cm
while Group B (n=11, 5.6%) consists stone size of 2.1
cm-3.0cm.

The inclusion criterion for the study is of patients with
renal stones of £ 1.0 cm =3.0 cm, only pelvic stones
were included without any history of open renal
surgery or severe co-morbidities, the imaging
technique used to confirm the location of stones
was kidneys, ureter and bladder (KUB) ultrasound.
While renal stones of >1.0 cm or <3.0 cm, stone
located in calyxes or ureter (proximal, mid or distal),
polar stones, previous history of open renal surgery,
impaired kidney function fest and coexisting
anatomical abnormalities, (calyceal diverticulum,
renal ectopia, horseshoe kidney) were excluded.

Success in terms of stone-free rate (SFR) after ESWL
was documented along with the total number of
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sessions required for complete stone clearance
noted along with energy, number of shockwaves
used and auxiliary procedures. To analyze the data,
stafistical package for a social science (SPSS) 23
was used; Chi-squared, Mann Whitney U tfest, and
cross-tabulations tests were performed to identify
the significance of data.

RESULTS

This study includes 194 patients with stone disease;
the demographic data of enrolled patients were
represented as gender distribution and mean age.
Male participants of the study were 136(70.1%) and
58(29.9%) were females with mean age and
standard deviation (SD) of 42.7+14.2 years (Table 1).

Table 1: Demographic data for exira corporeal shockwave lithotripsy (ESWL) particulars.

Patient characteristics eI | AT
_ Stone size 1-2cm Stone size <2 cm p-Value
Totaln =194
n (%) n (%)
Patients n=183 n=11
Male 128 (69.9%) 8 (72.7%)
< 0.005
Female 42 (23%) 3 (27.3%)
Age (MeantSD) 42.63+14.2 46.9+13.5
Size (MeanSD) 1.5+03 24+03 <0.005
ESWL
Number of shockwaves (MeanzSD) 3989+ 104.2 3979.3+1428 <0.005
Energy (MeanzSD) 82.1+8.8 790+58 <0.005
Extra Corporeal Shockwave Lithotripsy (ESWL)
Subdivision of groups according to the stone size ureteroscopy for urolithiasis (URS) with

and DJ stenting along with SFR (stone-free rates)
were analyzed and slight differences were
recorded between stone-free rates of patients with
DJ stenting n=83 (42.7%) and patients without DJ
stents n=87(44.8%) respectively. The stones n=14
(7.2%) were recorded as partially cleared in
patients with DJ stents while n=10(5.1%) showed
partial clearance without DJ stents (Table 1).
Although the auxiliary procedures documented
were higher in stented group with 09 out of 97
patients were recorded. Patients needed

exfracorporeal shock wave lithotripsy, while 1
patient needed percutaneous lithotripsy for
complete stone clearance, the patient underwent
PCNL recorded multiple renal stones, 04 patients
needed DJ stent insertion after Extracorporeal
shock wave lithotripsy (Table 2), the requirement of
sessions for complete stone clearance highly
depends upon the stone size. The bigger the stone
the more session are required to break it. Large
stones are reportedly more prone to complications
such as hematuria and loin pain (Table 2).

Table 2: Extracorporeal shock wave lithotripsy (ESWL) and its related parameters.

Double J Stent
Variables Categories ERRCIEE
Present Absent
Complete clearance 83 87
Stone Clearance Partial Clearance 14 10 0.179
75 15 47
Energy of shock waves 80 29 24 < 0.00056
required
90 52 26
Present 12 2
Steinstrasse Absent 85 o5 0.005
Necessary 17 14
Auxiliary Procedures Optional 80 83 0.348
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Necessary 11 8

Repeated ESWL Optional 86 89 0315
Necessary 9 0

URS Optional 88 97 0.002
Necessary 1 96

PCNL - 0.5
Optional 0 97

Insertion or Re-insertion of DJ | Necessary 4 93
Optional 6 91 0.374
Single session 1 8
Two sessions 13 16

ESWL Sessions required for Three sessions 18 22

complete clearance Four sessions 42 38 0.074
Five sessions 11 8
SixSessions 8
Seven Sessions 4
No visit 75 83

.. Single visit 15 13

Emergency room visits 0.163
Visited twice 6 1
Visited multiple times 1 0

Extra Corporeal Shockwave Lithotripsy (ESWL); Percutaneous Lithotripsy (PCNL), Ureteroscopy (URS)

DISCUSSION

Our study showed an immense difference between
post-operative complications of stented and
non-stented groups, the reported complications
and emergency ward visits were enhanced after
double J stent placement, the most common
complaint was mild to moderate Hematuria and
Pain. The significance of DJ stent after extra
corporeal shockwave lithotripsy (ESWL) for renal
stones is doubftful; our investigations reported no
help in renal stone passage after placing DJ stent
post ESWL. In this study, Group Il reportedly showed
beftter results in order of stone passage and fewer
complications. Ureteral stents are helpful after
ureteroscopic stone removal for smooth stone
passage; the rationales instigate by hypothesis
rather than evidence-based studies.

Although the DJ stent use after many urologists
previously adopted ESWL, its routine use is presently
unsettled due to excessive stent-related symptoms.
The placement of a Ureteral stent / DJ stent has an
association of patient’s significant morbidity,
enhances financial burden to the patient of stent
removal unless pull string stent is used's. Avoiding
the stent can decrease procedure costing and

operating room space, improve pain management
and avoiding unnecessary emergency room visits
are also important factors to reduce the financial
burden. Some of the trails shared similar complica-
tions post operatively, therefore, numerous similari-
ties with our study including uncomplicated proce-
dure, Urethral dilation absence etc. However, in the
literature, there are no differences found in hospital-
ized and recovered patients after the stenting
procedure'¢". Ureteral stents are associated with
major symptoms including pain, LUTs, and reduced
working capacity, which results in reduced quality
of daily life, whereas ureteral stents, may cause pain
and LUTs specifically dysuria, urgency and mild fo
moderate hematuria'®22,

Another study of 20 patients with DJ stent and the
reported complications stated 90% positive results
with one or more than one reported stent related
Lower urinary tract symptoms?. A study reported
pain after SWL stent placement in 44% of patients
along with dysuria, urgency and increased use of
analgesia, which was subsided after stent
removal?. A DJ stent, which was forgotten for four
years in 40 years old female showed sepsis in ER, the
severely encrusted DJ stent was then removed, and
patient get symptom free?. Forgotten stent are
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responsible to cause severe morbidity in pediatric
population along with  UTl, hematfuria and
encrustation of stent resulting in obstruction?. Stents
strongly affect mental and physical health and
cause pessimistic force on functional capability and
work performed during the first post-operative
weeks, patients with stent placement showed more
consumption of pain relief medications orally than
non-stented patients?.

Another potentially serious complication of SWL is
steinstrasse; the incident of the steinstrasse has been
reportedly increased after DJ insertion prior to SWL by
4.6% 2. Similar findings have been revealed in various
other studies. Imitation and discomfort can be
associated with stent length and placement of distal
loop. Ureteral stent with elongated distal end may
results in bladder symptoms, such as frequency and
urgency?. Routine placement of indwelling results
showed clear insignificance of stone-free rates
between DJ stented group and non-stented group.
The use of double J stent for Ureteral stone removal or
decreasing hydronephrosis is really popular from
decades, improved design and maintaining its side
effects make DJ stent an ideal friendly procedure
although it has quite unfriendly consequences after a
certain time period if not removed. Forgotten DJ stent
is a very common and serious condition in countries
like Pakistan, encrusted DJ, enlarged stone burden
are common side effects®. The ureteral stent should
be removed before incrustation; removing a highly
incrusted DJ stent can cause urothelium, injuries,
consecutive strictures, bleeding, impossible stent
removal or ureter avulsion.

Unplanned ER visits were significantly higher in the
stented group as compared to non-stented due to
acute flank pain and moderate hematuria after
ESWL. Many urologists avoid the use of Stent with a
stone size of < 2.0 cm while a large number of
urologists still use DJs after SWLZ. In other studies, it is
defined that use of a stent is not beneficial with
stones even larger than 1.0 cm. Moreover, our study
confirmed these reports and concluded that stents
do not interfere with stone-free rates after ESWL but
enhance the stent-related complications such as
steinstrasse and discomfort’®2, We recommend
that routfine usage of DJ stent after every ESWL
should be minimized and only selected patients get
DJ stenting after ESWL.

CONCLUSION

The stone-free rates were found higher in the group
without DJ stent. DJ stent used to enhance
stone-free rates was not beneficial and stone-free
rates were not affected by the presence of stent.
This might raise the chances of developing
complications such as stent related side effects,
LUTs, dysuria and loin pain.
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