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Steinstrasse after Extracorporeal Shockwave Lithotripsy: Aetiology
and Management
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Background: Renal stone is the most common disease managed tnplagist. Extracorporeal shock wave lithotrigg8WL) is one of main
modality of management of renal stone. Steinstrasgeof complication of ESWL is not an uncommonrgv&teinstrasse may be managed
with conservative management, ESWL or ureterosdbfi¥S) or open surgery. We describe our experiefiaaamagement of steinstrasse
patients in IGMC Shimla.Subjects and Methods:Extracorporeal shockwave lithotripsy (ESWL) is givi® patients presenting with renal
and upper ureteric stones. This study includedndiaig and management of 7 patients developingsstagse after ESWIResults: All
steinstrasse developed in patients of renal stodesiae more than 2cm. Four patients had pain EB&L and 3 patients were asymptomatic.
Four patients had pre-ESWL DJ stenting in viewanfié stone, 2 patients did not require DJ steraimjone patient required DJ stenting after
persistent pain. Five patients required URS at 8ke@fter an incomplete response to conservagatntrent. One patient received ESWL for
fragments in ureters, and 1 patient didn't requitervention. Conclusion: Stone size and site were the significant factoexdigsting
steinstrasse formation. URS and ESWL are very gffemnterventions for patients not respondingdaservative management.
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. Upper/lower ureteric calculus < 1cm
Introduction . Patient's Demand
) ) i We prefer power settings 1- 20 kV with ramping, 1-2
Steinstrasse is defined as a column of stone fragme inutes pause after 500 shock pulses, the ratelisfedy of
obstructing the ureter after shock wave lithotrigSyVvL). It Shock pulse 30-120 per minute, number of shockeguzr
is known and recognized complication of ESWL. ()eT  ggssion 500-3000 and average time per session Atesi

incidence of steinstrasse is 2-10% of the casemsBasse  \ye included all patients developing steinstraster HSWL.
has 3 types (1); type 1 is made up of particles2 m

diameter or smaller. Type 2 has a leading larggnfient of 4
mm to 5 mm in diameter with a tail of 2-mm partxldype
3 is composed of large fragments. Steinstrasse beay
asymptomatic or symptomatic which may or may nquie
treatment. It may cause renal colic, hematuriagaryi tract
infection, partial or complete ureteral obstructiomnal
failure secondary to obstructive uropathy. All pats with
steinstrasse are initially treated conservativéty.case of
obstruction, infection, pain, or failed passagehef calculus
fragments, further treatment should be used, rangiom
repeated SWL, percutaneous nephrostomy (PCN),
endoscopic manipulation, and finally, open sur .

Figure 1: ESWL setting in IGMC Shimla

Subjects and Methods

We have the third generation Electromagnetic shaslew
lithotripter in IGMC Shimla. It is composed of shoheads
with water bath membranes. It is integrated witlofbscopy
unit and ultrasound.

We select the patient according to the followingrpguisite

. Renal pelvic calculus < 2cm

J-J stenting is done in stone size> 2 cm, obstluitéected,
pelvicalyceal system and urologist preference. Wee g
analgesic, antibiotic and alpha-blocker as per dsteh
guideline. We present our diagnosis and manageroent
steinstrasse after ESWL in 7 patients treated 6vapnths.
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Our
steinstrasse after ESWL. Patients underwent hemmgra
coagulation profile, urine culture. After ESWL pait were
given plenty of fluids, analgesics, alpha blockdPatients
were reviewed after 1 week after ESWL with x ray BKU
We managed these 7 patients of steinstrasse. ienfmt
developing steinstrasse, 4 patients had pain BSWL and

case series comprises of 7 patients developed3 patients were asymptomatic. Four patients haeg@WL

DJ stenting, 2 patients did not require DJ stenting one
patient required DJ stenting after ureteric cdfive patients
required URS at 3 weeks after an incomplete respaas
conservative treatment. One patient received ESWL f
fragments in ureters, and 1 patient didn't reqiuitervention.

Table 1: Patient’'s summary

Cases | Age | Presentation Stone size ESWL HU Location of | Conservative Stent URS ESWL
Sessions steinstrasse| treatment

1 35 Renal colic 3x3 Yes (4) 1020 Mid, Lower | yes Yes yes no
Renal pelvis

2 42 Renal colic 25x2.6 Yes (3) 920 Upper, mid| Given for 3 weeks. No Yes no
Renal pelvis lower

3 25 Renal pain 2.2x2.1cm Yes(3) 112 lower Gilegr8 weeks Yes yes no

4 65 B/l Renal pain 35x28cm | Yes(4) 980 upper Given for 3 weeks Yes no yes
Renal pelvis+
calyx

5 42 Lt renal pain 3x29cm Yes (3) 988 Upper, Given for 3 weeks Yes Yes no

lower

6 38 Lt renal pain 2.2 x2 Yes (2) 850 lower Given3 weeks No no no

7 22 Rt flank pair 4x2.t Yes (4 106( lower Given for 3 veels Yes yes ne

Case 1 Case 2

DJ stent with steistrasse left

[

Figure 2: Left Renal stones with
lower ureter

0]

35 years male presented with left renal stone 3 anB3
NCCT KUB suggestive of renal pelvic stone 3 x 3 di
1050. The patient opted for ESWL after all optiomere
discussed. In view of large stone, left DJ stentireg done.
After 2 sitting patient had fragmentation of stomih the
development of steinstrasse in lower ureter. Thepahas
advised alpha blockers, analgesics, increasedsfliRatient
had spontaneous passage of stone fragments, ateBswe
complete resolution of steinstrasse was found.eRathad
complete response to after 4 sitting of ESWL.

Figure 3: Right renal stone with right mid and lowe ureteric
stone fragments (steinstrasse)

A 45 years male presented with right renal stosex22.6

cm. NCCT KUB was suggestive of renal pelvic storithw
HU 920. Patient developed steinstrasse, which wasaged
with conservative management, most fragments pass
spontaneously, except 3 fragments which require WRS
persistent lower ureteric stones. At the completain3,
sitting patient had complete fragmentation of staiith the
complete passage of stones.

Case 3
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Figure 4: Left RSD developing left steinstrasse loer and mid
ureter

A 25 years male presented with 2.2 cm left renahest

NCCT KUB was suggestive of renal stone 2.2 x 2 ef |
renal pelvic stone. After one sitting patient hammplete

fragmentation of stone, with the development oinsteasse
of left lower ureteric fragments. In view of lemal colic,

the patient underwent DJ stenting. Patient had mrahi
response to medical management. Patient underwrRst af

3 weeks with complete clearance of stone.

Case 4

Figure 5: Bilateral RSD developing right steinstrase with stent
in situ

A 65 years female presented with bilateral renahes.
Patient insisted on ESWL. NCCT was suggestive dfipie
renal stones with largest measuring 3.5 x 2.8 amlrpelvic
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stone in right kidney. Left kidney also had mukipdtones
with largest measuring 3.1 x 3.3 cm renal pelvanst The
patient had bilateral DJ stenting prior to ESWLti€&# was
started on conservative treatment. Patient under&8hvL

to leading fragment obstructing the ureter. AfteBVH

fragments spontaneously passed., patient reqairsitting

of ESWL to clear the steinstrasse in right ureRatient had
multiple residual renal fragments which were subsety

cleared by RIRS.

Case 5 7

Fige 6: Left RSD developing steinstrasse after BSL

A 42 years female had left renal stone 3 x 2.9 dth WU
985. The patient had pre ESWL DJ stenting. Afteit@ngs
stone fragmented with the development of steinstras left
lower ureter. Patient passed few fragments butiredWRS
for complete clearance of lower ureter.

Case 6

Figure 7: Left RSD developing steinstrasse lower eter after
EWSL

A 38 years female had 2.2 x 2.0 cm renal stone With
1090. The patient was started on conservative neanegt.
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Within 3 weeks all fragments passed without DJtsten
Case 7

4 — .
Figure 8.(a-c) Rig
ureter steinstrasse
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Figure 8c. Steinstrasse lower ureter
A 22 years male with bilateral renal stone undetwen
bilateral DJ stenting. Patient underwent bilateE8WL.
Patient developed right steinstrasse, patient wagng
conservative treatment for 3 weeks. At 3 weeks URS
done with complete clerance of ureteric stone frawgis

Figure 9 (a-b): U

5 y
reteroscopic removal of stone fragients

Discussion

Shock wave lithotripsy (SWL) is the mainstay ofatraent
of renal and upper ureteric stones. ESWL is a nmafim
invasive, safe and effective method for the treatnoé most
patients having upper urinary tract stones. Theptimations

are minor however includes renal colic, haemorrhage
septicaemia,  steinstrasse  formation, and cardiac
arrhythmiag’!

The ESWL leads to fragmentation of renal stone and
accumulation of these in the ureter is called retebsse. It is
usually a transient phenomenon detected radiolthgica
followed by passage of fragments of stones. If toisimn of
stone fragments stays and obstructs ureter, thetsyns
appear. Appropriate use of percutaneous technidt@8/L,
double-J stents, ureteroscopy, and medical exputbigrapy
can minimize the potentially serious complications
associated with steinstradsé.

A steinstrasse occurs in 2-10% of the cases, wiithctd
correlation, was found between stone size and sulese
steinstrasse development. The steinstrasse in@dees in
renal stones less than 1 cm, 1-2 cm, and more 2ham
were 4.4, 15.7, and 24.3%, respectively with thedence
rising with increasing stone burdgh.

The stone site had a statistically significant ictpan
steinstrasse formation. There was a significantetation in
steinstrasse formation between renal (10.95%) aptenal
(38.7%) stones. Ureteral stones are more likely udy f
disintegrate to pass spontaneously with rapid ektion.
This finding may be due to a higher ureteral pdtistaate
and greater amplitude of peristaltic contractios£@mpared
with the intrapelvic activity. There was no statiatly
significant difference between the number of stofsasyle

or multiple) and the steinstrasse incidence inlrstumes?

In order to decrease the steinstrasse incidengeaiients
with a large stone burden, an indwelling uretetahtscan be
placed before the SWL procedure. It has been repdhat
placing an indwelling ureteral stent may lower the
steinstrasse incidence and symptoms in patients aviarge
stone burdeff!

Renal morphology is another important factor théiuences
the process of elimination of stone fragments. Msaigies
revealed that high renal intrapelvic pressure isoegted
with reduced or absent renal pelvic motility angrafound
inhibition of pelvic and ureteral peristalsis. Thus
radiologically dilated systems have less propulgpever
and a decreased antegrade fluid pressure with aerhigh
probability of stone fragment stasis and prolongettulus
transit time"!

The decreased ureteral peristaltic activity canekplained
by the propulsive effect of the higher intrapelpi@ssure of
kidneys with normal parenchyma. This propulsiveefimay
push post-SWL fragments to the bladfer.

Steinstrasse should be treated if it is symptom@éin and
sepsis) or causes a silent obstruction over a $0pdaod.
The Alternatives include placement of a drainage
percutaneous tube to allow fragments to pass, rosatepy,
SWL of a lead fragment, or open ureterolithotdfhy.

Our patients developed steinstrasse in patienth véhal
stone more than 2 cm. Steinstrasse developed éxalysn
large stones more than 2 cm, given to patients eygied for

it. Most patients had pain at presentation, 4 pttiéad DJ
stent in situ, and one required double j stentorgplersistent
pain. Our first approach to these patients is assest; if
patient had persistent pain then DJ stenting wasedo
Conservative treatment comprises of an alpha blpcke
analgesic (diclofenac) and antibiotic. Patient restponding
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