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ABSTRACT

Objective: In th is prospective, random ized study, the 
incidence ot urinary tract infections fo llow ing extracor
poreal shock w ave litho tripsy (ESW L) in a high risk 
p o p u la tio n  and  e ffe c tiv e n e s s  o f tw o  d iffe re n t 
antim icrobial agents w ere evaluated.

Methods: A to ta l o f 56 p a tie n ts  w ith  rena l and 
ureteric stones w ho had increased  risk o f in fection 
before ESW L trea tm en t rece ived e ithe r 200 mg of 
O f lo x a c in  o r tr im e th o p r im -s u lfa m e th a x a z o le  
(TM +SM Z) 160/400 mg. bid. Patients w ere  fo llow ed 
by s im ple  urine ana lys is , urine cu ltu res  and b lood 
c u ltu re s  if n e c e s s a ry  to g e th e r  w ith  c l in ic a l 
evaluations.

Results: T hree pa tien ts  (5 .4% ) had pos itive  urine 
cu ltu res one w eek a fte r ESW L. The inc idence  of 
pos itive  cu ltu re s  w as 40%  in p a tie n ts  w ho had 
asym ptom atic bacteriuria before ESWL.

Conclusion: The u rine  sh o u ld  be s te r iliz e d  by 
appropria te  antib io tic  adm in is tra tion  before in itia tion 
of ESW L the rapy  in pa tie n ts  w ith  b a c te r iu r ia  to 
prevent infectious com plications.
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INTRODUCTION

Extracorporeal shock w ave lithotripsy (ESW L) is now 
the p re fe rred  trea tm en t fo r m ost renal and ure teric  
stones. It is cons ide red  a safe procedure  s ince its 
adverse effects observed to date are generally minor.

Accord ing to the lite ra ture , 16 to  35%  of renal stones 
re m o v e d  by o p e ra t io n  h a rb o r  b a c te r ia  (1 ,2 ). 
B acteriu ria  w as reported  fo llow ing  ESW L of in fection 
stones (1). H ow ever, all o rgan ism s w ith in  the stones 
cannot be detected by urine cu lture. A theore tica l risk 
o f u rinary trac t in fection  (UTI) and seps is  is p resen t 
a fte r  E S W L. T h e  r is k  o f s e p s is  a r is e s  fro m  
fragm enta tion  of the stone w hich causes m icrotraum a 
and passage of bacteria  into the b lood stream  (3).

The experience  o f E SW L in seve ra l cen te rs  show ed 
positive  urine cu ltu res a fte r litho tripsy  in about 5%  of 
pa tien ts even in the p resence  o f s te rile  urine before 
trea tm et (4,5). T hough som e investiga to rs  concluded 
th a t p ro p h y la c tic  a n tib io t ic s  d u rin g  E S W L w e re  
unnecessa ry  in such pa tien ts  (1 ,3 ,5 ), o the r s tud ies 
show ed that an tib io tic  p rophy lax is  w ith  severa l agents 
could reduce the rate of bac te riu ria  s ign ifican tly  (6-8). 
ESW L is a re la tive ly  safe p rocedure , but patien ts w ith 
an increased  risk o f in fec tion  such as ex is ting  UTI, 
e n d o sco p ic  m a n ip u la tio n s  b e fo re  o r a fte r ESW L, 
in fection  s tones  a n d /o r m u ltip le , la rge  s tones, m ay 
benefit from  perip rocedura l use o f antib io tics.

W e e v a lu a te d  th e  p la c e  o f a n t ib io t ic s  by a 
p rospective , random ized  s tudy  in a high risk pa tien t 
popu la tion  w ho w ere  trea ted  by ESW L.

PATIENTS AND METHODS

A to ta l of 56 c o n se cu tive  p a tie n ts  w ith  rena l and 
u re te r ic  s to n e s , w h o  w e re  tre a te d  a t M a rm a ra  
U n ivers ity  S choo l o f M ed ic ine  S tone C ente r and who 
had increased  risk o f in fection , w ere  invo lved in th is 
p rospective  random ized  study. ESW L w as perform ed 
by D orn ier M FL 5000 lithotrip tor. Inclusion crite ria  into 
th e  s tu d y  c o n s is te d  o f e x is tin g  a s y m p to m a tic
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bacteriuria , need fo r endoscpo ic  m anipu la tions before 
in itia tion  o f E S W L (e.g. insertion  o f u re tera l s tents), 
p resence  o f pa rtia l o r fu ll s tagho rn  and /o r in fection  
s tones. A fte r the  in fo rm a tio n  a b o u t the  s tudy  w as 
p ro v id e d , v e rb a l c o n s e n t w a s  o b ta in e d  fro m  all 
pa tien ts and, they w ere  random ly ass igned  to  one of 
the  tw o  g ro u p s . G ro u p  1 (29  p a tie n ts ) re ce ive d  
o floxac in  200  m g bid o ra lly , s ta rting  3 days be fo re  
ESW L and, an tib io tic  cove rage  w as p rov ided  during  
the  nex t 7 days . G ro u p  2 (27  p a tie n ts ) rece ived  
tr im e th o p rim -s u lfa m e th a x a z o le  (T M + S M Z) 160 /400  
mg. b id  w ith  the  sam e  a d m in is tra tio n  schedu le  as 
g roup 1.

P a tie n ts  w ith  a p re d is p o s it io n  fo r  in fe c tiv e  
e ndoca rd itis  o r sym p to m a tic  u rina ry  trac t in fections 
w ere excluded from  the  study.

M ids tream  urine  cu ltu re s  a w eek p rio r to  and ju s t 
before ESW L w ere  ob ta ined. A ll pa tien ts re turned for 
a re p e a t u rine  a n a lys is  and  cu ltu re  the  day a fte r 
ESW L, one  and fo u r w eeks  la ter. P os itive  cu ltu re  
resu lts  w ere  reported  as co lony  fo rm ing  un its per ml 
(cfu/m l).

S u sce p tib ility  o f iso la te s  to  the  a n tim ic ro b ia l d rugs 
w a s  p e rfo rm e d  by K irb y -B a u e r d ie s  d if fu s io n  
technique.

Patients w ere  a lso  fo llow ed  fo r c lin ica l events re la ted 
to UTI such as fe ve r m ore than 38°C , chills, dysuria , 
urgency and frequency o f m icturition . In the presence 
o f feve r o f h igher than  38°C , tw o b lood cu ltu res w ere 
p lanned to  be obta ined.

S ta tis tica l ana lys is  o f da ta  w as perfo rm ed by F isher's 
exact test.

RESULTS

Ind ica tions fo r trea tm en t, ch a ra c te ris tics  o f pa tien ts  
and s tones in both g roups w ere  g iven in tab les I and
II.

T he re  w ere  5 pa tie n ts  in o floxac in  g roup  w ho had 
asym p tom a tic  b a c te r iu r ia  as the  so le  o r one of the 
inc lus ion c rite ria  in to  the  study. A ll o f the iso la tes in 
these  pa tien ts  w ere  sens itive  to  o floxac in . T h ree  of 
these  pa tien ts  had s te rile  urine on the  day o f ESW L 
a fte r 3 days  o f a n tib io t ic  th e ra p y . A sy m p to m a tic  
bac te riu ria  w as not p resen t in T M +S M Z  group and all 
pa tien ts had u re te ra l s ten t p lacem en t e ithe r because 
of a so lita ry  k idney o r the  p resence  o f a large and /o r 
c o m p le x  s to n e . T w o  p a tie n ts  in o flo x a c in  g ro u p  
(6.9% ) and one pa tien t in T M +S M Z  g roup  (3.7% ) had 
positive  urine cu ltu res on day 7 (p>0.5, F isher's exact 
te s t). O ne o f the  p a tie n ts  in th e  firs t g ro u p  had 
asym p tom a tic  ba c te riu ria  in itia lly  and unde rw en t an

e n d o s c o p ic  u re te ra l s te n t  p la c e m e n t.  T h e  
m icroorgan ism  iso la ted from  the  urine cu ltu re  a w eek 
p rio r to ESW L w as de fined  as E. coli (1X 105 cfu/m l). 
A fte r 3 days of an tib io tic  adm in is tra tion , urine cultures 
ob ta ined im m ed ia te ly  before  E SW L and the next day, 
revea led no bacte ria l grow th. H owever, urine sam ple 
obta ined  7 days a fte r ESW L revea led 5X 10 4 cfu/m l of
E. coli, again. A no the r pa tien t in th is g roup w ith initial 
asym ptom atic  bacte riu ria  (P seudom onas spp., 4 X 1 0 4 
c fu /m l) had nega tive  cu ltu re s  du ring  the im m edia te  
pe ri-E S W L period . U rine  cu ltu re  on day 7 revealed 
the  sam e m ic roo rgan ism  (4X 10 4 cfu /m l). T here  was 
one  p a tie n t in T M + S M Z  g roup  w ho had a pos itive  
cu ltu re  on day 7 (P se u d o m o n a s  spp ., 104 cfu /m l). 
T he  is o la te s  w e re  s e n s itiv e  to  o flo xa c in  and all 
p a tie n ts  had th e ir  u rine  s te r iliz e d  a fte r a 10 day 
course o f 200 mg bid adm in is tra tion  o f th is agent.

U rine cu ltu res w ere  un ifo rm ly  nega tive  at 4 w eeks in 
all patients. T here  w ere  no c lin ica l s igns o r sym ptom s 
o f UTI recorded in any one o f the g roups during  this 
study period.

DISCUSSION

T he m ain o b je c tive  o f any fo rm  of trea tm en t is not 
on ly to  rem ove the  s tones from  the u rinary trac t but 
a ls o  to  ha ve  a c o m p le te  e ra d ic a tio n  o f any 
accom panying  in fection (9)

S tud ies done by d iffe ren t g roups con firm ed that only 
a sm all proportion  of pa tien ts w ith s terile  urine prior to 
ESW L deve loped  UTI a fte r th is  procedure  (3,10,11).

In fe c tio n  ra te s  a fte r  E S W L  in p a tie n ts  w ith o u t 
bac te riu ria  w ere  reported  to  be be tw een 1.2 to 6 .7%
(3,6,12). In a prospective  study W esth and associa tes 
show ed tha t bac te rem ia  w as a rare even t and post- 
E S W L fe v e r w as no t in flu e n c e d  by p ro p h y la c tic  
a n tib io tic  tre a tm e n t and u roseps is  w as repo rted  in
0 .3%  of the cases a fte r ESW L (13,14). Data from  our 
p rev ious stud ies a lso ind ica ted  a very  low  incidence 
o f UTI (0 .7% ) fo llo w in g  E S W L p rov ided  tha t pre- 
ESW L urine w as s te rile  (15).

H ow ever, sys tem atic  cu ltu res  o f s tones rem oved by 
su rge ry  had d e m ons tra ted  the  p resence  of in fected 
stones in 14%  of the  cases (2). It seem s necessary to 
u tilize an tib io tics  before  E SW L in patien ts who are at 
increased  risk o f in fection  (8). U nfortunate ly , there  is 
insu ffic ien t in form ation  in the lite ra ture  concern ing the 
risk o f severe  in fectious com p lica tions  in th is subset 
o f p a tie n ts . E S W L tre a tm e n t o f 3 p a tie n ts  w ith  
e x is tin g  U TI w ith o u t k n o w in g  th e  e x is te n c e  of 
in fec tion  d id  no t re su lt in ba c te re m ia  in one study 
(16). There fore , the authors conc luded  that the risk of 
bacte rem ia  m ay be qu ite  low  even in the presence of 
bac te r iu r ia . W e do no t know  if any a sym p tom a tic
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bacterem ia occurred in our pa tien t popu la tion  s ince 
we did not obtain routine blood cultures. However, in 
2 patients w ith pre -E S W L asym ptom atic  bacteriuria , 
same m icroorganism s were isolated from  the urine on 
day 7 w hile early peri-E S W L cultu res w ere negative. 
This ra ises the possib ility  o f bacteria l pers is tence  in 
the urine w hich could not be dem onstra ted  due to 
antim icrob ia l suppression . In any case, w e had no 
patient who had the  s igns o r sym ptom s o f e ithe r 
bacterem ia or UTI w hich supported the conclusion of 
the previous authors on the rare occasion o f serious 
com p lica tions  even in the  p re se n ce  o f p re v io u s  
b a c te r iu r ia . H o w e ve r, th e se  fin d in g s  m u s t be 
in terpreted w ith caution due to  the sm all num ber of 
patients. C erta in conc lus ions can be draw n from  a 
random ized study w hich w ill include a p lacebo control 
g roup . A lth o u g h , w e  had no se ve re  in fe c tio u s  
com plications, the rate of bacteriuria  after ESW L was 
40%  (2/5) in pa tien ts  w ith  p rev ious  asym ptom atic  
bacteriuria and its presence before treatm ent appears 
to be a high risk fa c to r fo r post-E S W L UTI. If the 
patient w ith ureteric s tent p lacem ent was excluded, in

pa tien ts  w ith  p re -E S W L  a s ym p to m a tic  bac te riu ria , 
postp rocedu re  pos itive  u rine  cu ltu res  w ere  found  in 
25%  (1/4) w hen com pared  to  1.9%  (1/51) in patien ts 
w ho  had s te r ile  u rin e  in itia lly . N e ve rth e le ss , peri- 
E S W L a n tib io t ic  tre a tm e n t w a s  s u c c e s s fu l in 
e rad ica tion  o f 60%  o f the  bac te r iu r ia  w h ich  show ed 
its im portance. In ano the r study, C harton et al found 
a high rate o f bac te riu ria  (21.3% ) in the  absence  of 
trea tm en t or an excess ive ly  b rie f trea tm ent and septic 
shock w as observed in about 4.5 %  of the cases after 
E SW L (3). They recom m ended  at least a 3 to 5 day 
an tib io tic  trea tm en t befo re  E S W L w hen the pa tien ts 
are found to  be in fected p rio r to ESW L. In the light of 
the ava ilab le  in form ation, it w ill be a ra tional approach 
to s te rilize  the  urine  by a t least a 5 day course  of 
app rop ria te  an tib io tic  adm in is tra tion  be fo re  in itia tion  
o f E S W L th e ra p y  in p a tie n ts  w ith  b a c te r iu r ia  to  
p reven t in fec tious  com p lica tio n s . In the  absence  of 
bac te riu ria  even the  pa tien ts  w ith  la rge  s tones  w ho 
m ay also requ ire  endoscop ic  aux ilia ry  m easures can 
be trea ted  sa fe ly  w ith  E S W L a fte r a b rie f an tib io tic  
coverage.

Table I : Patient characteristics o f the study population

Ofloxacin Group
(n = 29)

TM + SMZ Group
(n = 27)

Median age (range) 52 (1 9 -6 8 ) 4 9 ( 1 4 - 6 2 )

M ale /  Female 20/9 20/7

Indications fo r treatm ent
asym ptom atic bacteriuria 5* -

ureteral stent p lacem ent 25 27

* One patient also had a ureteral s tent placed.

Table II : Details of the stones of patients.

Ofloxacin Group
(n = 29)

TM + SMZ Group
(n = 27)

site
kidney 21 15

ureter 2 8

m ultip le sites 6 4

size
< 1 cm 2 2 2
1 - 2 .9  cm 2 10 8
3 - 4.9 cm 2 9 9
> 5 cm 2 8 8
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