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Introduction Percutaneous nephrolithotomy (PCNL) is considered a clean-contaminated surgical pro-
cedure. The American Urological Association has recommended different preoperative antimicrobial
prophylaxis for various urological procedures to prevent surgical site infections, postoperative fever,
and possible sepsis. The European Association of Urology (EAU) antibiotic guidelines endorse giving

either a second or third-generation cephalosporin, trimethoprim-sulfamethoxazole, fluoroquinolone

or aminopenicillin with a B-lactamase inhibitor. The aim of the present study is to prospectively com-
pare two different protocols of antibiotic prophylaxis in PCNL.

Material and methods Successfully consented patients with sterile urine preoperatively who were
awaiting percutaneous nephrolithotomy were randomized into two groups. The first group (n = 41)
was given a single dose of 200 mg ciprofloxacin infusion, while group two (n = 43) was given 2 mg

of cefotaxime divided into 2 doses; during induction of anesthesia and 12 hours later. The occurrence
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of perioperative infection-related events would be compared in both groups.

Results Both groups had similar age, sex, Body Mass Index, and stone composition. No statistical
difference was found regarding stone size, stone culture, irrigation fluid volume, operative time
and urine pelvis culture result in both groups (Table 2). Two patients (5%) developed postoperative
fever in the 15 group compared to 12 patients (28%) in the second group (p = 0.02).

Conclusions A prophylactic regimen consisting of a single dose ciprofloxacin infusion during induction

Egypt of surgery showed a higher efficacy as a preoperative antibacterial preparation, compared to cefotaxime,
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in protection against postoperative fever in patients undergoing PCNL.

Key Words: Body Mass Index > extracorporeal shock wave lithotripsy <> non-contrast computed tomography
o percutaneous nephrolithotomy ¢ urinary tract infection

INTRODUCTION

Kidney stone management has been achieved
through different minimally invasive modalities [1].
The invention of extracorporeal shock wave litho-
tripsy, percutaneous nephrolithotomy (PCNL) and
retrograde renal surgery have achieved lower mor-
bidity and maximal nephron preservation compared
to open renal surgeries [2]. PCNL has provided a sat-
isfactory solution for renal calculi larger than 2 cm,
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however, bleeding and infection [3] sequelae are the
most serious complications.

Infectious complications are the most common
with an overall incidence of fever of 10.5%, but
only 0.3-2.5% of patients develop septic shock
[4]. As a clean-contaminated surgery, the Ameri-
can Urological Association (AUA) has recom-
mended a single dose of antibiotic prophylaxis for
patients subjected to PCNL, to reduce infectious
complications [5].
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There is a significant variation in the type, dose, du-
ration, and timing of such prophylaxis which is often
based on physician preference, patient's comorbidi-
ties and geographic location [6]. Our aim was to de-
tect the difference between a single dose of 200 mg
ciprofloxacin infusion iv versus 2 mg of cefotaxime
2 mg divided into 2 doses, as a preoperative surgical
prophylaxis before PCNL.

MATERIAL AND METHODS

After institutional review board approval, successfully
consented PCNL patients were included in a random-
ized controlled study. We excluded patients that were
younger than 18 years old and immunocompromised.
A detailed preoperative evaluation and routine labo-
ratory investigations were conducted. Patients with
a negative pre-operative urine culture or a culture-
specific treatment of infection, with no antibiotics
in the last week before surgery, were included. The
radiographic evaluation consisted mainly of non-con-
trast computed tomography (NCCT). Patients were
randomized into two groups based on a computer-
generated random table. The first group was given
a single dose of 200 mg ciprofloxacin infusion versus
2 mg of cefotaxime divided into 2 doses, 30 minutes
before induction of anesthesia and 12 hours later, for
the second group.

Under general anesthesia, a ureteric catheter was in-
serted and used for opacification of the collecting sys-
tem after which the patient was placed into the prone
position and the desired calyx was accessed; Alken
metal telescopic dilators were utilized for tract dilata-
tion and PCNL was commenced using a 26F, Storz®
Nephroscope. At the end of the procedure, a 6-26 Fr.,
double J stent was inserted with the removal of the
nephrostomy tract sheath.

A charts review was planned to identify baseline demo-
graphic variables, medical history, 1% 48 hours' fever
incidences, and other desired postoperative variables,
while intra-operative ones were recorded prospec-
tively during surgery. Wilcoxon's signed-rank test and
Fisher's exact test for univariate analysis were utilized
as well as logistic regression for multivariate analysis.

RESULTS

Between February and October 2016, 84 patients were
successfully enrolled in our study. Both groups showed
similar results regarding different demographic vari-
ables and preoperative clinical variables (Table 1).

Both groups showed similar irrigation fluid volume
and the number of tracts with a statistically insig-
nificant difference (p = 0.6, 0.5). Two (5%) patients
in the ciprofloxacin group developed postoperative fe-

Table 1. Preoperative demographics

Variable Ciprofloxacin Cefotaxime P value
Group Group
Number 41 43 N/A
Age (Mean &SD) 51+12 50 11 0.7
Sex
M 21 (51%) 19 (44%) 0.3
F 20 (49%) 24 (56%)
BMI (Kg/m?) 31+10 31.4+8 0.6
Stone Size (Cm) 3.1+0.58 2.9+0.7 0.7
Diabetes 6 (15%) 5(12%) 0.9
Hypertension 4 (10%) 5(12%) 0.8
Composition
Ca Ox 15 (37%) 16 (37%) 0.9
CaP 12 (29%) 11 (26%) 0.6
Uric A 7 (17%) 7 (16%) 0.8
Others 7 (17%) 9 (21%) 0.5
Pre-op positive urine culture
that required preoperative 25 (58%) 17 (40%) 0.1
treatment
Degree of hydronephrosis
Grade O 2 (5%) 2 (5%)
Grade 2 21 (51%) 18 (42%) 06
Grade 3 16 (39%) 19 (44%)
Grade 4 2 (5%) 4(9%)

SD — standard deviation; M — male; F — female; BMI — body mass index;
Ca — calcium; Ox — oxylate; P — phosphate

ver compared to 12 (28%) patients in the cefotaxime
group (p = .002).

Twelve patients in the ciprofloxacin group (29%) and
14 patients in cefotaxime group (33%) had a positive
stone culture with a statistically insignificant differ-
ence (p = 0.6).

Urine pelvic culture was positive in 7 patients in the
ciprofloxacin group and 10 patients in cefotaxime
group (p = 0.4) (Table 2).

Mean operative time was similar in both groups
without a statistically significant difference (p = 0.8)
(Table 2).

Table 3 shows the different isolated microorganisms
across both groups according to the type of sample cul-
tured. Table 4 shows the Incidence of SIRS, fever, and
sepsis in preoperative culture positive and negative
patients.

DISCUSSION

PCNL has replaced the traditional open surgical ap-
proach for the management of large renal calculi
>2 cm [7]. Generally, PCNL has a limited incidence
of serious complications, in which postoperative sepsis
is the most severe [8], with a low reported incidence of
urinary sepsis (0.3-1%), but a high mortality rate [9].

Different factors have been found to increase the risk
of postoperative sepsis, including patient age, stone
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Table 2. Intraoperative and postoperative results

Variable Cipr(;)rfz)%x;cin Cegortj:jipme P value
Postoperative fever 2 (5%) 12 (28%) 0.002
Wash volume (liters) 15 +10 16 £9 0.6
Operative time (minutes) 92 +36 89 +42 0.8
Number of tracts 1(1-3) 1(1-2) 0.5
Hospital stay (days) 1(1-3) 1(1-4) 0.7
Stone culture (positive) 12 (29%) 14 (33%) 0.6
Urine pelvic culture (positive) 7 (17%) 10 (23%) 0.4

Table 3. Distribution of microorganisms between different
samples and antibiotic groups

Preoperative Ffelvic urine St.one culture
Organism Cipro Cefotax Cipro Cefotax
Cipro Cefotax Cipro Cefotax Cipro Cefotax
E. coli 15 12 3 4 6 8
Staphylococcus 2 1 1 1 2 1
Pseudomonas 2 1 1 1 1 2
Enterococcus 1 2 1 0 0 1
Acinetobacter 2 0 0 2 1 0
Proteus 1 0 0 0 0 1
Others 2 1 1 2 2 1

Table 4. Incidence of SIRS, fever and sepsis in preoperative
culture positive and negative patients

Preop Preop Preop Preop
Culture Culture Culture  Culture
" X P-Value " . P- Value
positive negative positive  negative
Cefotaxime Cefotaxime Cipro Cipro

SIRS 10 7 0.1 8 4 0.08
Fever 7 5 0.09 1 1 0.9
Sepsis 0 0 1 0 0 1

burden [10], stone culture [11], renal pelvis culture
[12], previous history of urinary tract infection [13]
or indwelling catheters [14], immunocompromise
[15], neurogenic bladder [16] and irrigation fluid
pressure [17].

Due to the high incidence of mortality with urosepsis,
surgical prophylaxis [18] regimen and extended pre-
operative antibiotics [19, 20] have been studied. Char-
ton M et al. [21] studied 107 patients who had sterile
urine preoperatively and deliberately did not receive
prophylactic antibiotics so that the mechanisms
of urinary tract infection after percutaneous nephroli-
thotomy could be studied. Of these patients, 37 (35%)
suffered a postoperative urinary tract infection, usu-
ally due to Escherichia coli, streptococcus or staphy-

lococcus. This study has confirmed the importance
of surgical prophylaxis even in culture free patients
undergoing PCNL, to decrease the postoperative fever
from 35% to 10%.

Throughout literature [22], and based on American
urological association guidelines, it has been recog-
nized that patients with preoperative sterile urine
are adequately managed with a single dose of preop-
erative antibiotic prophylaxis, while those with posi-
tive preoperative urine cultures should have at least
5-7 days antibiotic treatment based on urine culture
and sensitivity results.

Previous studies regarding antibiotic prophylaxis for
PCNL have suggested that 1** and 2° generation ceph-
alosporins, aminoglycosides, aztreonam + metronida-
zole [23] are the antibiotics of choice during induction
of anesthesia; while Ampicillin/Sulbactam or fluoro-
quinolones were chosen as alternative choices by the
AUA best practice policy [24]. Demirtas A et al. [25],
compared infection rates between patients receiving
ciprofloxacin versus ceftriaxone as a surgical prophy-
laxis prior to PCNL. The results showed no statisti-
cal difference between ciprofloxacin and ceftriaxone
groups in terms of systemic inflammatory response
syndrome (SIRS).

In our study, we chose to compare cefotaxime, the most
widely used preoperative cephalosporin in our institu-
tion, versus a single ciprofloxacin infusion as preop-
erative prophylaxis for patients undergoing PCNL.
We reported a fever incidence after PCNL as 5% for
the ciprofloxacin group and 28% for the cefotaxime
group with p = 0.02.

The conflict between our results and Demirtas study
could be attributed to the broader spectrum of ceftri-
axone over cefotaxime. In 1989, Baude and associates
investigated the use of cefotiam (3™ generation ceph-
alosporin) on the day of surgery and postoperatively
for 2 days, which resulted in a lower urinary tract
infection (UTI) rate after PCNL, but the study con-
trol group hadn't received any antibiotic prophylaxis
which resulted in an unfair comparison.

In 1994, Darenkov et al. [26], compared the utiliza-

tion of ciprofloxacin orally and intravenously versus
no antibiotic therapy for those undergoing PCNL,
and reported superiority for the intravenous regimen
over oral, both of which were superior to no antibiotic
prophylaxis. Owing to the restricted use of quinolones
in pregnant and lactating women, or those less than
18 years of age, comparing quinolones versus a safer
antibiotic that fit all of these groups was an important
issue that this study missed.
From our results, more evidence has emerged support-
ing the superiority of quinolones over the cefotaxime
group, although both have been equally recommended
by the AUA and EAU panels and best practice policy.
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In 1990, Fourcade RO [27], investigated the efficacy
of a single dose of cefotaxime 1 g, versus no antibiotic,
as surgical prophylaxis for patients undergoing endo-
scopic extraction of urinary tract stones, with the re-
sult showing fever occurring in 12 patients in the pla-
cebo group and in nine in the cefotaxime group (with
no significant difference).

The emergence of more highly resistant strains, espe-
cially for cephalosporins, is accelerated by the ample
usage of the drug and the transmission of drug-resis-
tant organisms among hospital patients. Mariappan
et al. [28] demonstrated that stone and pelvic urine
cultures obtained during surgery are better predic-
tors of potential urosepsis than bladder urine culture.
Our results have shown no significant difference be-

tween the incidences of positive stone culture or urine
pelvic culture in both groups, which eliminated the
presence of a biased sample.

CONCLUSIONS

A prophylactic regimen consisting of a single dose
of ciprofloxacin infusion during induction of surgery
showed a higher efficacy as a preoperative antibacte-
rial preparation as compared to cefotaxime, in the pro-
tection against postoperative infectious complications
in patients undergoing PCNL.

CONFLICTS OF INTEREST

The authors declare no conflicts of interest.

(3= =T =T 3 ol 00000000000000000000 0000000000000
1. Kiremit MC, Guven S, Sarica K, et al. nephrolithotomy. Eur Urol. 2007; 16. Sharifi Aghdas F, Akhavizadegan H,
Contemporary Management 51: 899-906. Aryanpoor A, Inanloo H, Karbakhsh M.

of Medium-Sized (10-20 mm) Renal

Stones: A Retrospective Multicenter 9.
Observational Study. J Endourol.

2015; 29: 838-843.

Kreydin El, Eisner BH. Risk factors
for sepsis after percutaneous renal
stone surgery. Nat Rev Urol. 2013;

Fever after percutaneous nephrolithotomy:
contributing factors. Surg Infect (Larchmt).
2006; 7: 367-371.

10: 598-605. 17. Omar M, Noble M, Monga M, et al.
2. Abreu Lde A, Camilo-Silva DG, Fiedler G, Systemic Inflammatory Response
et al. Review on renal recovery after 10. Vorrakitpokatorn P, Permtongchuchai K, Syndrome after Percutaneous

an atrophic nephrolithotomy: Are we
really healing our patients? World
J Nephrol. 2015; 4: 105-110.

3. Seitz C, Desai M, Hacker A, et al.

Raksamani EO, Phettongkam A.
Perioperative complications and risk
factors of percutaneous nephrolithotomy.
J Med Assoc Thai. 2006; 89: 826-833.

Nephrolithotomy: A randomized single-
blind Clinical Trial Evaluating the Impact
of Irrigation Pressure. J Urol. 2016; 196:
109-114.

Incidence, prevention, and management 11. Margel D, Ehrlich Y, Brown N, Lask D, 18. Seyrek M, Binbay M, Yuruk E, et al.

of complications following percutaneous
nephrolitholapaxy. Eur Urol. 2012; 61:
146-158.

4. dela Rosette J, Assimos D, Desai M, et al.

Livne PM, Lifshitz DA. Clinical implication
of routine stone culture in percutaneous
nephrolithotomy- a prospective study.
Urology. 2006; 67: 26-29.

Perioperative prophylaxis for
percutaneous nephrolithotomy:
a randomized study concerning
the drug and dosage. J Endourol.
2012; 26: 1431-1436.

The Clinical Research Office of the 12. Mariappan P, Smith G, Bariol SV,

Endourological Society Percutaneous
Nephrolithotomy Global Study: indications,
complications, and outcomes in 5803
patients. J Endourol. 2011; 25: 11-17.

5. Wolf JS Jr, Bennett CJ, Dmochowski RR,
et al. Best practice policy statement on

Moussa SA, Tolley DA. Stone and pelvic 19. Mariappan P, Smith G, Moussa SA,
urine culture and sensitivity are better
than bladder urine as predictors

of urosepsis following percutaneous
nephrolithotomy: a prospective clinical
study. J Urol. 2005; 173: 1610-1614.

Tolley DA. One week of ciprofloxacin
before percutaneous nephrolithotomy
significantly reduces upper tract infection
and urosepsis: a prospective controlled
study. BJU Int. 2006; 98: 1075-1079.

urologic surgery antimicrobial prophylaxis. 13. Omar M, Abdulwahab-Ahmed A, 20. Bag S, Kumar S, Taneja N, Sharma V,

J Urol. 2008; 179: 1379-1390.

6. Dogan HS, Sahin A, Cetinkaya Y, Akdogan B,

Monga M. Does Stone Removal help
patients with Recurrent Urinary
Tract Infections? J Urol. 2015; 194:

Mandal AK, Singh SK. One week of
nitrofurantoin before percutaneous
nephrolithotomy significantly reduces

Ozden E, Kendi S. Antibiotic prophylaxis in 997-1001. upper tract infection and urosepsis:
percutaneous nephrolithotomy: a prospective controlled study.
a prospective study in 81 patients. 14. Rao PN, Dube DA, Weightman NC, et al. Urology. 2011; 77: 45-49.

J Endourol. 2002; 16: 649-653.

Prediction of septicemia following

endourological manipulation for stones 21. Charlton M, Vallancien G, Veillon B,

7. Turk C, Petrik A, Sarica K, et al. EAU

in the upper urinary tract. J Urol. 1991;

Brisset JM. Urinary tract infection

Guidelines on Interventional Treatment 146: 955-960. in percutaneous surgery for renal
for Urolithiasis. Eur Urol. 2016; 69: calculi. J Urol. 1986; 135: 15-17.
475-482. 15. Charlton M, Vallancien G, Veillon B,

Brisset JM. Urinary tract infection 22. Deshmukh'S, Sternberg K, Hernandez N,

8. Michel MS, Trojan L, Rassweiler JJ.
Complications in percutaneous

in percutaneous surgery for renal
calculi. J Urol. 1986; 135: 15-17.

Eisner BH. Compliance with American
Urological Association guidelines for post-



23.

24.

CENTRAL EUROPEAN JOURNAL OF UROLOGY

percutaneous nephrolithotomy antibiotics
does not appear to increase rates of
infection. J Urol. 2015; 194: 992-996.

Morris DL, Wilson SR, Pain J, et al.

A comparison of aztreonam/metronidazole
and cefotaxime/metronidazole in

elective colorectal surgery: antimicrobial
prophylaxis must include a gram-positive
cover. J Antimicrob Chemother. 1990;
25:673-678.

Wolf JS Jr, Bennett CJ, Dmochowski RR,

et al. Best practice policy statement on
urologic surgery antimicrobial prophylaxis.
J Urol. 2008; 179: 1379-1390.

25. Demirtas A, Yildirim YE, Sofikerim M,
et al. Comparison of infection and
urosepsis rates of ciprofloxacin
and ceftriaxone prophylaxis before
percutaneous nephrolithotomy:

a prospective and randomized study.
Scientific World Journal. 2012; 2012:
916381.

26. Darenkov AF, Derevianko Il, Martov AG,

Kotliarova GA, Kondrat'eva EM, Siniukhin VN.
The prevention of infectious-inflammatory
complications in the postoperative period

in percutaneous surgical interventions
in patient's withurolithiasis. Urol Nefrol
(Mosk). 1994. 2: 24-26.

27. Fourcade RO. Antibiotic prophylaxis
with cefotaxime in the endoscopic
extraction of upper urinary tract
stones: a randomized study.

The Cefotaxime Cooperative
Group. J Antimicrob Chemother.
1990; 26 Suppl A: 77-83.

28. Mariappan P, Smith G, Bariol SV,
Moussa SA, Tolley DA. Stone and
pelvic urine culture and sensitivity
are better than bladder urine as
predictors of urosepsis following
percutaneous nephrolithotomy:

a prospective clinical study. J Urol.
2005; 173: 1610-164.



