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Abstract :

Introduction Steinstrasse (SS) is a well
known complication of shock wave lith-
otripsy (SWL)and occurs in 2-10 of
cases. The majority of SS clears sponta-
neously whereas about 6 require inter-
vention. This study was carried out to
see whether the need for intervention in
SS could be predicted.Material and
method This was a retrospective study
spanning 6 years. It included all patients
who had steinstrasse following SWL at
our center. They were divided into two
groups A) Those who cleared stein-
strasse spontaneously and B) Those re-
quired interventions. The two groups
were compared with regard to demo-
graphic profile, stone factors and stein-
strasse factors. Steinstrasse was classi-
fied according to Coptcoat classifica-
tion.Results Out of 2436 only 89 (3)
formed steinstrasse. The majority of the
patients (35) who formed steinstrasse
and who required intervention were in
the group 10-14mm. Coptcoat type Il
steinstrasse required significantly

more interventions for clearance (p0.001).
The site and the size of the SS was not a
predictor of intervention of SS.Conclusions
Early intervention is warranted in patients
with steinstrasse where the lead fragment
is 5mm (Coptcoat type ).
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Introduction:

The production and distribution of the
Dornier HM3 lithotripter began in later part
of 1983, after the pioneering works of
Dornier, at the Urology university at Mu-
nich. Shock wave lithotripsy (SWL) was ap-
proved by the U.S. Food and Drug Admini-
stration in 1984'. There are more than
3000 lithotripters worldwide and more than
1 million patients are treated annually with
SWL. Steinstrasse or “stone street,” is an
aggregation of particles in the ureter
formed following extra corporeal shock
wave lithotripsy (SWL). 1t is a well-
recognized, but transient and asympto-
matic complication of SWL. It is also a
common radiological finding on routine
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radiographic images which is taken between
24 and 48 hours after lithotripsy (15%)°. Stein-
strasse has been classified by Coptcoat into 3
types - Type | is made up of particles 2 mm in
diameter or smaller. Type Il has a leading large
fragment of 4 mm to 5 mm in diameter with a
tail of 2-mm particles. Type Il is composed of
large fragments >5mm®. Patients with stein-
strasse are initially treated conservatively but
in case of obstruction, infection, pain or failed
passage of the calculus fragments further
treatment is recommended. The various mo-
dalities of treatment ranges from repeated
SWL to the leading fragment, percutaneous
nephrostomy (PCN), endoscopic manipulation
and finally open surgery®. In this study we tried
to determine whether it was possible to predict
the need for intervention in a patient with stein-
strasse so that prompt intervention can be car-
ried out, thereby reducing the waiting period.

Materials and method:

This was a retrospective study spanning six
years from June 2005 to June 2011. All pa-
tients who had developed steinstrasse follow-
ing SWL for renal/ureteric calculi were eligible
for inclusion. A Dornier compact Delta Il Lith-
otripter was used for SWL in all cases. Sedo-
analgesia (5mg morphine and 25mg Pethidine)
was used with electrocardiogram and pulse
oximeter monitoring. Shock sequence was per-
formed using gradual ramping - it started at
8Kv and then gradually increased to 14Kv for
renal calculi and 16Kv for ureteral 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 whereas ureteric stones
2000 shocks / session. X rays were done at 7
days following SWL. All patients received al-
pha blockers (tamsulosin 0.4mg) post-SWL.
Steinstrasse was defined as an aggregation of
stone patrticles in the ureter seen on a plain X
ray post SWL and the Coptcoat classification
was used. The standard indications for inter-
vention in steinstrasse are -

rising creatinine levels, urosepsis and
failure to pass fragments within a
reasonable time. Steinstrasse should
also be treated if it is symptomatic
(pain and sepsis) or causes a silent
obstruction over a 30-day period®.
Treatment options include placement
of a percutaneous tube to allow frag-
ments to pass, ureteroscopy and
transureteral lithotripsy, SWL of a
lead fragment or open ureterolithoto-
my®. At our center we observe pa-
tients with steinstrasse for 2 weeks if
the patient has graveluria and is oth-
erwise asymptomatic. However if he/
she does not pass anything for 1
week, intervention is planned as our
patients come from further areas.
PCN was considered if there were
features of sepsis. Patients with
steinstrasse were divided into two
groups. Group A (n=42) comprised of
patients where there was spontane-
ous clearance of steinstrasse and
Group B (n=47) were patients who
required intervention. The 2 groups
were compared with regard to demo-
graphic profile (age, sex, co-
morbidities), stone factors (original
size, side involved, site of calculi, ob-
struction) and steinstrasse factors
(Coptcoat type, length of stein-
strasse, site of steinstrasse) to deter-
mine any predictive factors for inter-
vention.

Results and observations
CONSORT diagram for our study is
shown in Figure 1. Of 2436 patients
who received SWL, only 89 (3%)
formed steinstrasse. Of the 89 pa-
tients forming steinstrasse 42(47%)
had spontaneous clearance and 47
(53%) required interventions. Thirty-
seven required SWL to the lead frag-
ment, 6 required PCN insertion and 4
required URS and DJ stenting.

An Initiative of The Tamil Nadu Dr M.G.R. Medical University
University Journal of Surgery and Surgical Specialities



Table 2 shows the demographic profile of
both the groups. Both the groups were com-
parable in regards to their demographic pro-
file. Most of the patients who formed stein-
strasse and who required intervention were
in the group 10-14mm as shown in Table 3.
Though larger stones were more liable to
form steinstrasse, the initial stone size did
not correlate with need for intervention
(Table 3). Grade of hydronephrosis had no
association with the clearance of the stein-
strasse (p=0.2). Coptcoat type IIl stein-
strasse required significantly more interven-
tions for clearance (p=0.001) as evidenced
in Table 4. Most of the steinstrasse were lo-
cated in the distal ureter (77%),followed by
the proximal ureter (17%) and the distal
ureter (6%). The site or the length of the
steinstrasse were not significantly associated
the requirement of intervention (Table 5).

Discussion

With the advent of better Lithotriptors and
use of PCNL for the treatment of calculi lar-
ger than 2cm the incidence of steinstrasse
has dramatically fallen®. In early studies of
SWL, steinstrasse was common, occurring in
up to 20% of patients®. However after refin-
ing the technique like gradual ramping, grad-
ual increase in the number of shocks (kV),
low energy shock wave for disintegration of
the stones and also better lithotripters the
incidence of steinstrasse decreased. The in-
cidence of steinstrasse was 6% in the series
of Kim et al® whereas the incidence of stein-
strasse in our series was only 3%. Madbouly
et al in their study of 4,634 patients found the
incidence of steinstrasse to be 3.97%.' Most
of the steinstrassewere located in the distal
ureter (77%), followed by the proximal ureter
(17%) and the distal ureter (6%). This was
similar to the results of Sayed et al. who
found that the most common location for
steinstrasse was the distal ureter (64%) fol-
lowed by the proximal (29%) and mid-ureter

(8%). Fedullo et al also found that
nearly 75% of steinstrasse were in the
lower ureter®.Contrary to the findings
by several groups that larger stones
formed larger steinstrasse”>°® we found
that most of the steinstrasse were
formed by the calculus size between 10
-14mmlt was shown that the use of DJ
stents preoperatively lowers the inci-
dence of steinstrasse in stones size
more than 1.5 cm®. However, none of
the patients in our study were stented
prior to the SWL. The use of tamsu-
losin, an 1A and 1D receptor antagonist
concurrently with SWL improves the
outcome of steinstrasse™. In this series
both the control and the study group
received tamsulosin.Unlike Madbouly
K. et al** who showed that the size and
the site are significant predictive factors
controlling steinstrasse formation we
didn’t have a similar observation. They
showed that the chance of steinstrasse
formation was 3.7 times less when
stone size was less than 2 cm. They
further showed that the incidence of
steinstrasse was 2.7 times less for lum-
bar ureteral stones compared to renal
stones. Many studies have showed that
high renal intra pelvic pressure is asso-
ciated with reduced or absent renal pel-
vic motility and thereby inhibiting pelvic
and ureteral peristalsis 2. Hence, ra-
diologically dilated systems have less
propulsive power and decreased ante-
grade fluid pressure with more prob-
ability of failure of lithotripsy. However,
in the present study the grade of hy-
dronephrosis didn’'t have any affect on
the clearance of steinstrasse (p=0.2).
In our study, the need for intervention
was not shown to be significantly asso-
ciated with the length of the stein-
strasse (p=0.274). This was also
shown by Sayed et al in a study of 885
patients with urinary
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stones (650 renal and 235 ureteric).

The only factor which we found to be signifi-
cantly associated with the prediction for in-
tervention was Coptcoat type 11l (p=0.001).
This was demonstrated by Coptcoat’ in
1988. His study concluded that type Il will
always require intervention and there is little
to be gained by waiting for spontaneous
passage. Another study of 1647 pa-
tients found that 12 and 17 patients formed
Coptcoat type Il and Ill steinstrasse. Most
cleared with SWL to the leading fragment.
Only 2 in the type lll steinstrasse required
additional interventions like DJ stenting and
PCN '. Weakness: Being a retrospective
study this had its inherent weakness. There
were no solitary kidney in the study.

Conclusion:

Based on our study, patients with stein-
strasse in whom the lead fragment is >5mm
(Coptcoat type Ill) are those in whom early
intervention seems warranted.
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Showing the - Demographic profile

Table 2 Showing the - Demographic

profile
Group A Group B p value
Mean Agex SD (years) 44 38+1.13 46.8+1.39 0.374
Sex (Ymale) T6.2 76.6 0.5
Comorbidities (%) 11.8 233 04

Tahle 3- Size of the stone and formation of Steinstrasse

Stone size (mm) Group A (%) Group B (%) P value
0-49 16.7% 11% 0.1
10-14 50% 35%

15-18 23 8% 28%

=20 0.5% 26%

Table 4- Showing type of Coptcoat and intervention

Stone factors Group A Group B Level of significance
Coptcoat Type

[ 19 (45%) 10(21.3%) 0.001

Il 18 (42.9%) 0 (0%)

I 5 {11.9%) 37 (78.7%)

Table 5- Length of the S5 and intervention

Stone factors Group A Group B Lewvel of significance
Length of steinstrasse

(mm)

=30 22 ({53%) 20042.5%) 0.274

30-49 18 (42.2%) 18 (38.3%)

=50 21(4.8%) O {19.2%)
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