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Can we predict the need for intervention in steinstrasse 
following shock wave lithotripsy?
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INTRODUCTION

The	shock	wave	lithotripsy	(SWL)	began	after	the	pioneering	
work	of 	Dornier,	at	the	Urology	University	at	Munich	and	was	
accepted	by	the	US	Food	and	Drug	Administration	in	1984.[1] 
It	is	still	effective	in	treating	renal	calculi	with	lesser	hospital	
stay and duration of  treatment.[2]	Steinstrasse	(SS)	or	“stone	
street,” is an aggregation of  particles in the ureter formed 
following	 extracorporeal	 SWL.	This	 is	 a	 well‑recognized,	

transient,	 and	usually	asymptomatic	complication	of 	SWL	
that occurs in 4%–7%.[3]	 It	 is	 seen	 in	 15%	 of 	 routine	
radiographic images taken 24 and 48 h after lithotripsy.[4] 
Although	the	majority	of 	SS	clears	spontaneously,	about	6%	
require intervention.[5]	Patients	with	SS	 are	 initially	 treated	
conservatively, but in the case of  complications such as 
obstruction, infection, pain or failed passage of  the fragments, 
further	treatment	is	recommended.	Prompt	intervention	can	
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reduce	morbidity.	 In	 this	 study,	we	 tried	 to	 determine	 the	
factors that predict the need for intervention in a patient 
with	SS.

MATERIALS AND METHODS

This was a retrospective study spanning 6 years from June 
2005	 to	 June	 2011.	 All	 patients	 who	 had	 developed	 SS	
following	 SWL	 for	 renal/ureteric	 calculi	 were	 eligible	 for	
inclusion.	A	Dornier	compact	Delta	II	Lithotripter	was	used	
for	 SWL	 in	 all	 cases.	 Sedoanalgesia	 (5	mg	morphine	 and	
25 mg pethidine) was used with electrocardiogram and pulse 
oximeter	monitoring.	 Shock	 sequence	was	 performed	 using	
gradual ramping‑starting at 8 kV and gradually increased to 
14	kV	for	renal	calculi	and	16	kV	for	ureteric	calculi.	It	was	
increased one level after each set of  25 shocks at a frequency of  
70/min	for	renal	and	80/min	for	ureter.	Renal	stones	were	given	
1500	shocks/session	and	ureteric	stones	2000	shocks/session.	
Fragmentation was assessed by fluoroscopy during the 
procedure	and	with	plain	X‑rays	at	7	days	following	SWL.	All	
patients received alpha blockers (tamsulosin 0.4 mg) daily from 
the	first	session	of 	SWL.	SS	was	defined	as	an	aggregation	of 	
stone	particles	in	the	ureter	seen	on	a	plain	X‑ray	following	
SWL.	 It	 has	 been	 classified	by	Coptcoat	 et al.[4] into three 
types	‑	Type	I	is	made	up	of 	particles	2	mm	in	diameter	or	
smaller.	Type	II	has	a	leading	large	fragment	of 	4–5	mm	in	
diameter	with	a	tail	of 	2‑mm	particles.	Type	III	is	composed	
of  large fragments >5 mm.[4]

The	indications	for	intervention	in	SS	are	‑	rising	creatinine	
levels, urosepsis, and failure to pass fragments within a 
reasonable time. Treatment is required in the presence of  
symptoms (pain and sepsis) or a silent obstruction over a 
30‑day period.[6] Treatment options include placement of  
a	 percutaneous	 nephrostomy	 (PCN)	 to	 allow	 fragments	 to	
pass,	 ureteroscopy	 and	 transurethrallithotripsy,	 SWL	of 	 a	
lead fragment or open ureterolithotomy.[7] At our center, we 
observe	 patients	with	 SS	 for	 2	weeks	 if 	 there	 is	 gravelluria	
and are otherwise asymptomatic. However, if  there is no 
passage	 of 	 fragments	 for	 1	week	 and	X‑ray	 kidney,	 ureter,	
and bladder (KUB) shows the persistence of  the stone then 
intervention	is	planned	as	our	patients	come	from	far	areas.	In	
case of  features of  suspected sepsis‑like high‑grade fever with 
chills, severe loin pain, vomiting, or debris in the (pelvicalyceal 
system)	on	ultrasound	a	PCN	is	carried	out.

Pat ients 	 with	 SS	 were	 divided	 into	 two	 g roups .	
Group A (n = 42) where there was a spontaneous clearance 
of 	SS	and	Group	B	(n = 47) where intervention was required. 
The two groups were compared with regard to demographic 
profile (age, sex, and comorbidities), stone factors (original 
size,	 side	 involved,	 site	 of 	 calculi,	 obstruction)	 and	 SS	

factors	(Coptcoat	type,	length	of 	SS,	site	of 	SS)	to	determine	
any predictive factors for intervention. We performed a 
univariate analysis of  potential factors associated with the 
need	for	intervention.	We	used	IBM	SPSS	Version	16,	SPSS	
Inc,	Chicago,	USA.	P	value was determined using paired t‑test.

RESULTS AND OBSERVATIONS

The flowchart for our study is shown in Table 1. Of  
2436	patients	who	received	SWL,	only	89	(3%)	formed	SS.	Of 	
the	89	patients	with	SS	42	(47%)	had	spontaneous	clearance	
and 47 (53%) required interventions. Thirty‑seven required 
SWL	to	the	lead	fragment,	six	required	PCN	insertion	and	four	
required	ureteroscopic	lithotripsy	and	Double	J	(DJ)	stenting.	
Both groups were comparable with regard to their demographic 
profile	[Table	2].	Most	of 	the	patients	who	formed	SS	and	
required intervention had stone sizes of  10–14 mm but this 
was not statistically significant [Table 3]. Although larger 
stones	were	more	liable	to	form	SS,	the	initial	stone	size	did	
not correlate with need for intervention [Table 3]. The grade 
of  hydronephrosis had no association with the clearance of  
SS	(P=	0.2).	Coptcoat	type	III	SS	required	significantly	more	
interventions for clearance (P	=	0.001)	[Table	4].	The	majority	
of 	the	SS	were	located	in	the	distal	ureter	(77%),	followed	by	
the proximal ureter (17%), and the mid ureter (6%). The site 
or	the	lengths	of 	SS	were	not	significantly	associated	with	the	
requirement for intervention [Table 5].

DISCUSSION

With the advent of  better lithotripters and the increasing 
popularity of  endoscopic procedures such as mini‑perc and 
RIRS,	the	incidence	of 	SS	has	dramatically	fallen.[8,9]	In	the	early	
studies	of 	SWL,	SS	was	common,	occurring	in	up	to	20%	of 	
patients.[10,11] However after refining the technique like gradual 
ramping, gradual increase in the number of  shocks (kV), 
low energy shock wave for disintegration of  the stones and 
also	better	lithotripters,	the	incidence	of 	SS	decreased.	With	

Table 1: Flowchart

Total SWL
N=2436

Study group
N=89

Group A
(Spontaneous clearance)

N=42

Group B
(Required interventions)

N=47

SWL = 37 PCN = 6
URS and DJ
stenting = 4
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comprehensive understanding of  the pathophysiology of  calculi 
and shock waves there is a much better result and encourage 
SWL	as	the	first	line	therapy	at	present.[12] The incidence of  
SS	varies	from	4%	to	7%.[3,5,13]	Most	of 	the	SS	were	located	in	
the distal ureter (77%), followed by the proximal ureter (17%) 
and the mid ureter (6%) as in other series.[10,14]

Contrary to the findings by several groups that larger stones 
formed	 larger	 SS[4,10,13]	we	 found	 that	most	 of 	 the	 SS	were	
formed by the calculus sized between 10 mm and 14 mm.

It	was	shown	that	the	use	of 	DJ	stents	preoperatively	lowers	
the	incidence	of 	SS	in	stones	with	size	more	than	1.5	cm[15] 
whereas recent report did not support stenting.[16] However, 
none	of 	the	patients	in	our	study	were	stented	before	the	SWL.	
As	per	the	department	policy,	we	place	a	stent	in	conjunction	
with	SWL	only	for	solitary	kidneys	with	stone	size	>15	mm.	
The use of  tamsulosin, a α1A, and α1D	receptor	antagonist	
concurrently	with	 SWL	 improves	 the	 outcome	 of 	 SS.[17,18] 
Stone	 size	 and	 the	 site	 have	 been	 shown	 to	 be	 significant	
predictive	 factors	 determining	 SS	 formation.[5]	 In	 the	 same	
series,	it	was	also	shown	that	the	chance	of 	SS	formation	was	
3.7	times	less	when	stone	size	was	<2	cm.	It	was	also	shown	
that	the	incidence	of 	SS	was	2.7	times	less	for	lumbar	ureteral	
stones compared to renal stones. Many studies have shown that 
high renal intrapelvic pressure is associated with reduced or 

absent renal pelvic motility and thereby inhibiting pelvic and 
ureteral peristalsis.[19] Hence, radiologically dilated systems have 
less propulsive power and decreased antegrade fluid pressure 
with more probability of  failure of  lithotripsy. However, in this 
study, the grade of  hydronephrosis did not have any effect on 
the	clearance	of 	SS	(P = 0.2).

In	our	series,	the	need	for	intervention	was	not	shown	to	be	
significantly	associated	with	the	length	of 	the	SS	(P = 0.274). 
A similar observation was made in a study of  885 patients with 
urinary stones (650 renal and 235 ureteric).[14]

The only factor which we found to be significantly associated 
with	 the	 prediction	 for	 intervention	 was	 the	 type	 of 	 SS	
particularly	Coptcoat	type	III	(P	=	0.001).	In	1988	Coptcoat	
et al.[4]	concluded	that	type	III	will	always	require	intervention	
and there is little to be gained by waiting for spontaneous 
passage. Another series of  1647 patients found that 12 (0.73%) 
and	17	(1.03%)	patients	formed	Coptcoat	type	II	and	III	SS,	
respectively.	Most	cleared	with	SWL	to	the	leading	fragment.	
Only	two	in	the	type	III	SS	required	additional	interventions	
like	DJ	stenting	and	PCN.[20]

Being a retrospective study, this series has its inherent 
limitations. There was no solitary kidney in the study. The 
length	 of 	 the	 SS	was	measured	 using	 the	 PACS	 software	
available in the institution, which may not be accurate. 
Noncontrast	computerized	tomography	KUB	was	not	done	
as the risk of  radiation outweighs the benefit.

CONCLUSION

Early	intervention	is	warranted	in	patients	with	SS	where	the	
lead	fragment	is	>5	mm	(Coptcoat	type	III).
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