
Bangladesh J. Urol. 2021; 24(1): 25-32
www.banglajol.info/index.php/BJU
DOI: https://doi.org/10.3329/bju.v24i1.59440

ISSN : 2304 - 8514 (Print)
ISSN : 2304 - 8522 (Online)

Original Article

Comparative  Study  between  Initial  Positive and
Negative  Preoperative  Urine Culture for   Postoperative
Fever in PCNL Patients
Ferdous Mahmud Faisal1, Sudip Das Gupta2, Nazrul Islam Mridha3, Mohammad Mahfuzur Rahma4, Ibne
Safi Abdul Ahad5, Shamsun Nahar6

Abstract

Background : The exact mechanism of fever  after PCNL has not been established.2. This

research studied the frequency of post-PCNL fever and UTI in both initial preoperative

positive and negative urine culture group of patients.

Objectives: To compare the frequency of post PCNL fever and UTI in initial positive and

negative preoperative urine culture patients.

Method: This was a prospective observational study  on a total sixty patients who

underwent single PCNL at the Department of Urology, Sir Salimullah Medical College

Mitford Hospital, Dhaka and National Institute of Kidney Diseases and Urology, Dhaka

from March 2013 to October 2014.There were two groups of patients, Group-I, with

initial positive preoperative urine culture and another Group-II with initial negative

preoperative urine culture. But the operation deferred until the positive urine culture

became negative. Both groups received prophylactic antibiotic.

Results: The frequency of fever and UTI after PCNL was 53.33% in Group-I (n=30) but

only 23.33% was found  in Group-II (n=30).Significant correlations were observed between

post-PCNL fever with initial positive preoperative urine culture group (p=0.017), female

sex (p=0.02), prolong hospital stay (p=0.018).

Conclusion:  The frequency of postoperative fever and UTI is more than two times in

preoperative positive urine culture patients than culture negative patients. Risk of post-

PCNL fever increased in patients who had initial positive preoperative urine culture.
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Introduction

Urinary calculi are the third most common affliction of the
urinary tract.26. The peak incidence of stone occurrence is
in the fourth to sixth decades of life and the lifetime
prevalence of renal stone disease is estimated at 1% to

15%. The primary goal of surgical stone management is to
achieve maximal stone clearance with minimal morbidity
of patients.21  Percutaneous  Nephrolithotomy (PCNL) is
the preferred method of removing renal calculi resulting
in stone free rate exceeding 90%.15
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Upto one third of PCNL patients develop some
postoperative complications. The most common is
postoperative fever due to urinary tract infection (UTI)
which occur in 21-39.8% of patients. Although this vast
majority of postoperative fever is transient in nature.
This is caused by a bodily reaction to the operation and
resorption of haematoma.15 But some time it may turn
into a life threatening urosepsis in up to 9.3% patients.11

Fever after 1st P.O.D (post operative day) is of bacterial
origin.11 Preoperative positive urine culture, that is a
chronic UTI is expected to be the most important
factor.11 The pathogenesis of urinary tract infection after
PCNL is thought to begin with bacterial release from
surgical manipulation and/or fragmentation of renal
stone, introduction of bacteria via the nephrostomy tract,
reabsorbed leaking infected fluid from kidney.15,11

Additionally many patient characteristics and
operation related factors have been reported to augment
the risk of postoperative fever & UTI in PCNL.2,11. These
risk factors are positive preoperative urine culture,
female sex, infected stones, hydronephrosis, prolong
operative time, use of a nephrostomy tube, DJ stents.2,11

Preoperative urine culture is considered as standard
practice in all PCNL patients.30 Prophylactic antibiotic
is administered even in the face of negative urine culture
and bacteriologic studies are routinely obtained when
fever occurs.1 Despite antibiotic prophylaxis fever
develops in more than 39% of patients after PCNL.11

This study is designed to compare the occurrence of
post PCNL fever & UTI in between initial positive and
negative urine culture patients and find out other risk
factors for post operative fever and UTI in PCNL
patients.

Method:

This was a prospective observational study done on
forty (40) male and twenty(20) female patients with renal
stone age range varied from 25-68 years. This study
was carried out in the Department of Urology, Sir

Salimullah Medical College Mitford Hospital, Dhaka and

National Institute of Kidney Diseases & Urology, Dhaka
from March 2013 to October 2014. Before starting the
study approval was obtained from ethical committee.

Inclusion criteria: Unilateral (single/multiple) renal
stone, large renal stone(size ³2cm),sterile urine before
PCNL.

Exclusion criteria: Patients with indwelling catheter,
bilateral renal stone, concomitant ureteral and urinary

bladder stone, bleeding disorder, diabetes mellitus ,
renal failure and heart failure.

There were two groups of patients, Group-I with initial
positive preoperative urine culture on admission and
another group, Group-II with negative preoperative
urine culture. Both groups of patient were selected by
using purposive sampling technique. But the operations
were deferred until the (Group-I) preoperative positive
urine culture became negative according to the use of
culture sensitive antibiotic. Both group of patients
received prophylactic antibiotic either according to
previous urine culture sensitivity or empirical broad
spectrum antibiotic intravenously before the induction
of general anaesthesia.

A standard PCNL was performed with the patient under
General Anesthesia. Access to the kidney was achieved
through one puncture in 52 patients and two puncture
in 8 patients. Pneumatic lithotripsy was used for stone
fragmentation. Rigid nephroscope was used for
visualization and fragmentation of stones. At the end
of the procedure 22 or 24 Fr nephrostomy tube was left
in puncture site and   DJ stent (6Fr) was kept in ureter.
Radiological evaluation was done postoperatively.
Patients who were completely cleared of stones were
considered stone free.

Vital signs were recorded in each patients
postoperatively routinely. But the presence of
postoperative fever (body temperature e” 101ºF /
38.33ºC) were especially recorded in both groups
(Group-I & Group-II) after first 24 hours by thermometer.
Reflection of postoperative fever hematologicaly by
white blood cell count and bacteriologically by urine
culture were also done. Urine sample of post-PCNL
fever patients (body temperature ³101ºF / 38.33ºC ) were
sent for culture and sensitivity after 48 hours of stopping
antibiotics. After sending urine sample, previous
antibiotic was again continued till arrival of urine c/s
report. Then either previous antibiotic was continued
or new antibiotic instituted according to urine c/s report.
Indwelling foley catheter was removed after 1st post
operative day or after haematuria subsided.
Nephrostomy tube was removed on 1st postoperative
day. Injectable antibiotic was continued till removal of
nephrostomy tube or when patients became afebrile.
For each case, clinical, operative chart and
bacteriological study was reviewed to find out
relationship with postoperative fever after PCNL.
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Results:

Table I: Demographic profile of the study population (n=60)

Group-I Group-II
(initial positive  preoperative (initial negative preoperative

urine  culture) urine  culture)
  (n=30) ( n=30)

Age in year (mean±SD) 45.1 ± 11.7 44.7± 12.9

Male 19(63.33%) 21(70.00%)

Female 11(36.66%) 09(30.00%)

Male : Female 19:11 7:3

In this study mean age of the patients was 45.1 ± 11.7
years in Group-I and 44.7± 12.9 years in Group-II.
Among 60 cases 66.66% (40cases) patients were male
and 33.33% (20cases) were female. But in group-I
among 30cases, 63.33% (19cases) patients were male
and 36.66% (11cases) were female. Again in Group-II
among 30 cases 70% (21cases) were male and 30%
(09 cases) were female. Total male to female ratio was
2:1. But in Group-I it was 19:11 and in Group-II was
7:3.

There was significant association of postoperative fever
with female sex found. In initial positive preoperative
urine culture group 63.63% of  female patients (07 out
of 11 ) developed postoperative fever and only 47.36%
of male patients (09 out of 19) developed postoperative
fever. In group-II that is preoperative sterile urine group,
44.44% of female patients (04 out of 09) developed
postoperative fever whereas only 14.28% of male
patients (03 out of 21) developed postoperative fever.
Female sex had statistical significant ( p<0.05) with
postoperative fever after PCNL.

 Table II : The association of gender in post PCNL fever

Male Female c2 value p value

Group-I (initial positive preoperative 09(47.36%) 07(63.63%)

urine culture) (n=30) (n=19) (n=11)    5.57 0.02(S)

Group-II (initial negative  preoperative 03(14.28%) 04(44.44%)

urine  culture) (n=30) (n=21) (n=09)

p value measured by c2 test (Chi-square test).

S : significant

Table III :  The association of initial preoperative urine culture on post operative fever  after  PCNL

Parameters                                    Postoperative fever(p C) c2 value p value

   <38.33    c2 38.33

(Initial positive  preoperative Group-I  14(46.66%)  16(53.33%) 5.71 0.017(S)

urine culture)  (n=30)

(Initial negative preoperative Group-II

urine culture) (n=30)  23(76.66%)  07(23.33%)

p value measured by c2  test (Chi-square test)
S: significant
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The association of initial preoperative urine culture with
postoperative fever shown in table III. The present study
observed that only 23.33% of patients of initial negative
preoperative  urine culture developed postoperative
fever, while 53.33% of patients of initial positive
preoperative  urine culture developed postoperative
fever after PCNL. The study revealed that the presence
of initial positive preoperative urine culture had
statistical significant correlation with the subsequent
occurrence of postoperative fever after PCNL (p<0.05).

The risk of postoperative fever among the patients with
a positive urine culture depend on the specific micro-
organisms found in their urine. Table IV shows isolated
microorganism found in urine culture  of  sixteen post
PCNL fever patients in Group-I. Here gram negative

micro-organism such as E.coli represents over 25% of
positive culture, Klebsiella sp., Proteus sp. and

Pseudomonas sp. are 18.75% , 12.5% and 6.25%
respectively. Gram positive micro-organisms such as
Staphylococcus sp. and Enterococcus sp. found 18.75%

and 6.25% respectively. Mixed bacterial colony was
6.25%.

This table V shows the total micro-organism fond in

both group (Group-I &Group-II) of patients urine who
developed postoperative fever. Here  Eschericia coli.
was 30.43% of  total micro-organism , the rest was

Klebsiella spp(17.39%), Proteus spp.(13.04%) ,
Pseudomonas spp.(08.69%), Staphylococcus
spp.(13.04%) and Enterocccus spp.(04.34%).

Table IV: Isolated microorganism found in urine culture of post PCNL fever    patients (n=16) among initial positive

preoperative urine culture patients of Group-I (n=30).

 Gram negative Initial positive Post operative urine
 microorganism preoperative urine culture in febrile patients

culture (Group-I)  among in Group-I
(n=30) (n=16)

       Eschericia coli 16(53.33%) 04(25%)

       Klebsiella sp. 04(13.33%) 03(18.75%)
       Proteus sp. 03(10%) 02(12.5%)
      Pseudomonas sp. 02(06.66%) 01(6.25%)

      Enterobacter sp. 01(03.03%) 01(6.25%)
Gram positive microorganism
     Staphylococcus sp. 02(06.66%) 03(18.75%)

     Enterococcus sp. 01(03.33%) 01(6.25%)
Mixed 01(03.33%) 01(6.25%)

Mixed : A colony contained a positive culture with more than one micro-organism

Table V : Total isolated microorganism found in urine culture of post PCNL fever  patients (n=23) in both Group-I &

Group-II

Micro-organism Number (percentage)

E.coli 07 (30.43)
Klebsiella sp. 04 (17.39)

Proteus sp. 03 (13.04)
Staphylococcus sp.  03 (13.04)
Enterobacter sp. 01  (04.34)

Enterococcus sp. 01 (04.34)
Pseudomonas sp. 02 (08.69)
Mixed 02 (08.69)

Mixed- Presence of more than one microorganism
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Table VI shows the effect of postoperative fever on
postoperative hospital stay. The duration of
postoperative hospital stay in Group-I was 5.13(±1.07)
days and in  Group-II this duration was 3.57(±0.77)
days. Positive preoperative urine culture had statistical
significance (p<0.05) with prolong hospital stay.

Discussion:

Percutaneous nephrolithotomy (PCNL) is the preferred
method of removing renal calculi with many advantages
(Chowdhury A et al.).9 However about 40% of patients
experienced fever secondary to UTI which is one of the
most common sequelae of  PCNL  (Draga et al.).11 Risk
of postoperative fever increased in the presence of
positive preoperative urine culture, female sex,
operative time, use of nephrostomy tube, volume of
irrigation fluid and postoperative transfusions
(Vorrakitpokatorn et al.).29

The approach of this study was to explore demographic
variation of age and sex, occurrence of post operative
fever in relation with initial positive and negative urine
culture, causative micro-organisms, hospital staying.
In this prospective, hospital based, observational study
a total 60 patients with renal stone who underwent
single PCNL at the Department of Urology, Sir
Salimullah Medical College Mitford Hospital, Dhaka
and National Institute of Kidney Diseases and Urology,
Dhaka from March 2013 to October 2014 were included
. The mean age of the patient in this study in Group-I
(initial positive preoperative urine culture) was  45.1 ±
11.7 years and in Group-II(initial negative preoperative
urine culture) was 44.7± 12.9years.The mean age of both
groups(Group-I and Group-II) were 47.3(±9.1) years. It
is similar to the age group mentioned by Gutierrez et
al.15 and Draga et al.11 where mean age were 49.2(±15.6)
years and 46.3(±15.3) years respectively.

In this study there is dominance of male over female
with a ratio 2:1.This findings correlate with Aghdas et
al.2 where the ratio was 67.7% : 32.3%. It is well
established that women are generally at greater risk of

UTI in comparison with men probably because of the
greater propensity to urinary tract infection (Foxman,
B., 2002).12  There is a significant relationship find
between the female sex and risk of postoperative fever
in the present study (p<0.05, Table II). A similar result
also found by Aghdas et al.2

The next common encountered part of the study was to
find out the frequency of micro-organism found in
Group-I (initial positive preoperative urine culture) was
as follows E.coli (53.33%), Klebsiella spp.(13.33%),
Proteus spp.(10%), Pseudomonas (6.66%) , Staph
sp.(6.6%), Enterococcus sp. (3.33%) and mixed (3.33%).
Approximately similar frequency was found in a study
done by Hasan et al.[16] at BIRDEM hospital, Dhaka,
Bangladesh where E.coli, Klebsiella spp., Proteus spp.,
Pseudomonas spp. , Staphylococcus spp. , and
Enterococcus spp.  were 62%, 17%,6%, 3%,  and 1%
respectively. In the PCNL Global Study by Gutierrez et
al.15 in Asia almost similar  frequency of microorganism
were found in positive urine culture patients. The
frequency was E.coli (57.4%), Klebsiella spp. (12%),
Proteus spp. (5.3%) Pseudomonas spp. (7.7%),
Staphylococcus spp.(5.3%) respectively.

Postoperative fever among the patients of initial positive
preoperative urine culture depends on the specific micro-
organisms in their urine. Gram negative micro-
organisms such as E.Coli (25%), Kleibsiella spp.
(18.75%),Proteus spp.(12.5%) ,Pseudomonas
spp.(6.25%) , Enterobacter spp. (6.25%) and Gram
positive micro-organisms such as Staphylococcus
spp.(18.75%), Enterococcus spp.(6.25%) found in this
study which  was almost similar in Gutierrez et al.15

In present study group-I and group-II patients received
prophylactic antibiotic. PCNL was done in culture
negative state in both groups. But 53.33% patients
developed postoperative fever in group-I whereas only
23.33% of patients developed fever in group-II patients.
A similar result was found in the study done by Aghdas
et al.2 where 50% patients developed postoperative fever

Table VI : The effect of preoperative urine culture with post operative Hospital stay

Parameters  Group-I  Group-II t value p value
(initial positive  (initial negative

 preoperative  urine   preoperative
  culture)    urine culture)

Postoperative Hospital stay (Days) (mean±SD)    5.13± 1.07 3.57 ± 0.77 2.442 0.018 (S)

p value measured by unpaired ‘t’ test
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in group-I and 33.3% in group-II. In another study done
by Draga et al.11 where 39.8% of patients developed
postoperative fever in preoperative positive urine culture
group.

Fever e”38.33ºC (101ºF) was regarded as  temperature

cut-off  value in this present study. Temperature cut-off
value varies with study to study  according to place of
the study such as Draga et al.11 in their study used a
temperature e”38ºC, Aghdas  et al.[2] used temperature
>38ºC and Gutierrez et al.(2012) used a temperature of
>38.5ºC. But there is someone who did not specify a
temperature cut point also. In perspective of  Bangladesh
we are familiar with fahrenheit (ºF) scale to record
temperature. So temperature cut–off point select as 101ºF
(38.33ºC) in this study.

There is a wide variation in the incidence of post-PCNL
fever found across different studies. This is because
firstly, various temperature cut-off used which is
described above. Secondly, the time between PCNL and
subsequent temperature assessment may influence the
prevalence of fever. Draga et al.11 found that 39.8% of
patients developed a fever within 24 hours of  PCNL,
this rate fell to just 13% when assessed beyond 24 hours
postoperatively. In contrary Aghdas et al.2 in their study
found that temperature rose in the first 24 hours after
surgery 7.4% and after 24 hours postoperatively this
rate increased to 18.4%. Most body temperature elevation
after PCNL occurs in first 24 hours and are  most likely
transient in nature.Hasan et al 200716 Fever after 24
hours of surgery is of bacterial origin. Draga et al.11

Therefore, it would be worthwhile to investigate the
factors contributing to fever after 24 hours of surgery
(Draga et al, 2009).11  In this study I have recorded
temperature after 24 hours of surgery.

The most common complication of PCNL is
postoperative UTI developed in 38.33% patients of both
group-I (initial positive preoperative urine culture) &
group-II (initial negative preoperative urine culture)
together but 53.33% in group-I alone. Post-PCNL fever
patients urine culture revealed  E.coli was the most
common organism (30.43%).  Next common pathogen
are Klebsiella sp. (17.39%), Proteus sp. (13.04%),
Staphylococcus sp.(13.04%), Pseudmonas sp. (8.69%),
Mixed(8.69%) respectively. A similar result was found
in a study done by Gutierrez et al.[15] where E.coli was
the most common organism(25.3%) followed by
Klebsiella (23.1%), Pseudomonas sp.(20.6%),
Proteus(19.4%), Mixed (11.8%), Staphylococcus
sp.(9.7%) respectively..

The most time honored concern of the study was to
reveal the effect of postoperative fever on postoperative
duration of  hospital staying. In Group-I(initial positive
preoperative urine culture) ,the  postoperative hospital
staying was 5.13(±1.07) days and in Group-II(initial
negative preoperative urine culture) this duration was
3.57(±0.77) days that was statistically significant
(p=0.018). This result is also comply with Aghdas et
al.2 where postoperative hospital stay prolonged in
postoperative fever patient  than postoperative afebrile
patients.Their mean postoperative hospital stay was
5.42±2.3(SD) and 3.35±1.68(SD) respectively. Hussein
et al.17 and  Vorrakipokatorn et al.29 also found that
preoperative positive urine culture group  had longer
hospital stay than culture negative patients that was
statistically significant (P=0.027 & p=0.032).

Conclusion:

 Initial preoperative positive urine culture in PCNL
patients have more than two fold risk of developing
postoperative fever than initial negative urine culture
patients despite giving prophylactic antibiotic.
Predictor of postoperative fever after PCNL is initial
positive preoperative urine culture. Prophylactic
antibiotic or even sterile urine had no effect on the
prevention of post PCNL fever. So we can take measures
to limit resource utilization, infection control and limit
other risk factors.  Postoperative fever also prolongs
hospital stay. For limited earned people though prolong
hospital staying  is a misuse of resource and time but
there is a light of hope to develop a good doctor-patient
relationship,  ultimately which is our optimum goal to
serve the nation.

References:

1.  Aceves, J.G, Pulido,O.S, Herrera,P.A, 2012.
Preoperative antibiotics and prevention
of sepsis in Genitourinary Surgery. In: A.D. Smith.,
G.H.  Badlani, G.M.   Preminger, L.R. Kavoussi,.
Smith’s Textbook ofEndourology. Vol 1. 3rd

edition. Chichester, UK: Blackwell Publishing Ltd,
38-50.

2. Aghdas, F.S., Akhavizadegan, H., Aryanpoor, A.,
Inanloo, H., Karbakhsh, M.2006.  Fever after
Percutaneous Nephrolithotomy: Contributing
factors. Surg Infect,7(4), 367-372.

3. Alfasani, S., 2010.Clinical outcome of the treatment
of patients having LargeKidney Stone by
Percutaneous nephrolithotomy (PCNL): A

Comparative  Study  between  Initial  Positive and  Negative  Preoperative  Urine Culture for   Postoperative  Fever

Bangladesh J. Urol. 2021; 24(1): 25-32 30



randomized controlled clinical trial (RCT). Thesis
(MS), Dhaka University.

4. Al-Kohlany, K.M., Shokeir, A.A., Mohsen,T.,
Shoma, A.M., Eraky, I., El- Kenawy, M., et al.
2005. Treatment of complete staghorn stones:a
prospective randomized comparison of open
surgery  versus  Percutaneous
nephrolithotomy. J Urol, Feb ; 173(2), 469-73.

5. Bangash, K., Shingri, F., Jamal, A., Anwar, K., 2011.
Spectrum of Renal Stones C o m p o s i t i o n ;
Chemical Analysis of Renal Stones. International
Journal of Pathology, 9(2), 63-66.

6. Cadeddu, J.A., Chen, R., Bishoff, J., Micali, S.,
Kumar, A., Moore, R.G., et al.1998. Clinical
significance of fever after percutaneous
nephrolithotomy. Adult Urology, 52(1), 48-50.

7. Charig, C.R., Webb, D. R., Payne, S.R., Wickham,
J.E.A., 1986. Comparison of treatment of renal
calculi by open surgery, percutaneous
nephrolithotomy, and extracorporeal
shockwave lithotripsy. BMJ, March 29; 292, 879-
82.

8. Charton, M., Vallancien,G., Veillon, B., Brisset,
J.M., 1986. Urinary tract infection i n
percutaneous  surgery for renal calculi. J Urol, Jan
; 135(1), 15-17.

9. Chowdhury A., et al.2019. Changes in
cardiovascular status and serum electrolyte levels
during Percutaneous Nephrplithotomy.
Bangladesh Journal of Urology,January;22(1),3-7.

10. Desoky, E.A.E., Allarn, M.N., Ammar, M.K.,
Abdelwahab, K.M., Elsaid, D.A., Fawzi, A.M.,
et al. Flank free modified supine position: A new
modification for supine percutaneous
nephrolithotomy. Arab  Journal of  Urology, Mar 7
; 10,143- 148.

11. Draga, R.O.P., Kok, E.T., Sorel, M.R., Bosch, R.J.L.H.,
Lock, T.M.T.W., 2009.   Percutaneous Nephro-
lithotomy: Factors Assciated with Fever After the
First  Postoperative Day and Systemic Inflam-
matory Response Syndrome. Journal  of
Endourology, June ; 23,921-927.

12. Foxman, B., 2002. Epidemiology of urinary tract
infection: incidence, morbidity  and economic
costs. Am J Med, 113 (Suppl 1A) , 58.

13. Fuchs, G.J., Litwin, M.S., Rajfer, J., 1997.
Nephrolithiasis and obstruction. In : B o n s a r d ,

F.S., ed. Surgery: A clinical approach, Newyork,
Churchil living stone Inc, 553-58.

14. Gehring, H., Nahm,W., Zimmermann, K., Fornara,
P., Ocklitz, F., Schmucker, P.,  1999. Irrigation fluid
absorption during percutaneous nephrolithomy.
Acta  Anesthesiol Scand, 43, 316-21.

15. Gutierrez, J., Smith, A., Geavlete, P., Shah, H., Kural,
A.R., Sio, M.D., et al. 2013. Urinary tract infections
and post-operative  fever in Percutaneous
nephrolithotomy. World J Urol, 31, 1135-1140.

16. Hasan, M.K., Nazimuddin, K., Ahmed, A., Sarker,
R.C., Haque, M., 2007. Differences in
bacteriological and antibiotic sensitivity patterns
in UTI  among hospitalized diabetic and non
diabetic patients. J Medicine, 8, 10-13.

17. Hussein, M. I. , Bernardini, P., Longo, F., Delor, M.,
Macchione, N., Montanari, E., 2012. Urinary
tract bacterial contamination: Looking for a
predictor and its post- PCNL aftermath. AFJU, 18
, 34-35.

18. Lee, W.J., Smith, A.D., Cubelli, V., Badlani, G.H.,
Lewin, B., Vernace, F.,  et al. 1987. Complication
of percutaneous nephrolithotomy. A J R, Jan ; 148,
177-80.

19. Maltaga, B. R., Lingeman, J. E., 2012. Surgical
management of upper urinary tract calculi. In: A.
J. Wein, L. R. Kavoussi, A. C. Novick, A. W. Partin,
C. A.Peters. Campbell-Walsh Urology. Vol 2. 10th

Edition. Philadelphia, PA: Elsevier saunders,
1357-1412.

20. Mariappan, P., Smith, G., Bariol, S.V., Moussa, S.A.,
Tolley, D.A., 2005. 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, May; 173, 1610-1614.

21. Pearle, M. S. and Lotan, Y., 2012. Urinary Lithiasis:
Etiology, Epidemiology, and
Pathogenesis. In: A. J. Wein, L. R. Kavoussi, A. C.
Novick, A. W. Partin, C. A. Peters,. Campbell-
Walsh Urology. Vol 2. 10th Edition. Philadelphia,
PA:   Elsevier saunders, 1257-1286.

22. Pile, J. C., 2006. Evaluating postoperative fever: A
focused approach. Cleveland     Clinic Journal of
Medicine, March; 73, 562-66.

Ferdous Mahmud Faisal et al

31 Bangladesh J. Urol. 2021; 24(1): 25-32



23. Rao, P.N., Dube, D.A., Weightman, N.C.,
Oppenheim, B.A., Morris, J.,  1991. Prediction of
septicemia following endourological
manipulation for stones in the upper urinary
tract. J Urol, 146, 955-960.

24. Salam,M. A., 2002. Principles  & Practices Of
Urology. 1st ed. Dhaka: MAS  publication , 721-
742.

25. Sampaio, F.J.B., Lingeman, J.E., 2012. Surgical
anatomy of the kidney in the  prone, oblique, and
supine positions. In: A.D. Smith., G.H. Badlani,
G.M.  Preminger, L.R. Kavoussi,. Smith’s Textbook
of Endourology. Vol 1. 3rd edition. Chichester,
UK: Blackwell Publishing Ltd, 65-94.

26. Stoller, M.L., 2013. Urinary Stone Disease. In: J.W.
McAninch, T.F. Lue,. Smith & Tanagho’s General
Urology. 18th edition. Lange: McGraw Hill, 249-
279.

27. Tefekli, A., Vellinga, S.V.R., Rosette, J.D.L., 2010.
The CROES Percutaneous Nephrolithotomy
Global Study: Final Report. J Endouro, 24,1536-
1539.

28. Turk, C., Knoll, T., Petrik, A., 2011. Guidelines on
Urolithiasis: European Association of
Urology.http://www.uroweb.org/gls/pdf/
18_Urolithiasis.pdf

29. Vorrakitpokatorn, P., Permtongchuchai, K.,
Raksamani, E., Phettongkam, A.,  2006.
Perioperative Complications and Risk Factors of
Percutaneous  Nephrolithotomy. J Med Assoc Thai
, 89(6) , 826-33.

30. Wolf, J.S., 2012. Percutaneous Approaches to the
Upper Urinary Tract Collecting   System. In: : A. J.
Wein, L. R. Kavoussi, A. C. Novick, A. W. Partin,
C. A. Peters. Campbell-Walsh Urology. Vol 2. 10th

Edition. Philadelphia, PA: Elsevier saunders,
1324-1356.

Comparative  Study  between  Initial  Positive and  Negative  Preoperative  Urine Culture for   Postoperative  Fever

Bangladesh J. Urol. 2021; 24(1): 25-32 32


