
Objective: Our aim in this study to determine whether positive urine culture is a risk factor for infectious complications in patients undergoing 
percutaneous nephrolithotomy (PNL).
Materials and Methods: A total of 958 patients, who underwent PNL in our clinic between 2008 and 2015, were included in the study. The patients 
were divided into two groups with respect to preoperative urine culture results. Group 1 included 126 patients with nonsterile urine culture. As the 
control group, 130 patients were randomly selected among patients with preoperative negative urine culture and named as group 2. The groups 
were compared in terms of demographic data, postoperative complications and additional interventions.
Results: The mean age was 51.4±1.05 years in group 1 was and 48.7±1.08 years in group 2. On postoperative 1st month computed tomography, 
postoperative residual stone fragments were observed in 27 patients (21%) in group 1 and 26 patients (20%) in group 2. The groups were similar 
in terms of treatment success (p=0.878). No significant difference was found between the groups in terms of postoperative fever (p=0.46), sepsis 
development and intensive care need (p=0.733).
Conclusion: PNL would not increase infectious complications in patients with positive urine culture
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Amaç: Bu çalışmada amacımız, PNL olan hastalarda pozitif idrar kültürünün enfeksiyöz komplikasyonlar açısından risk faktörü olup olmadığını 
araştırmaktır. 
Gereç ve Yöntem: 2008-2015 yılları arasında kliniğimizde PNL olan 958 hasta çalışmaya dahil edildi. Preoperatif idrar kültürü sonuçlarına göre 
hastalar iki gruba ayrıldı. Kültüründe üreme saptanan 126 hasta grup 1 olarak adlandırıldı. Kontrol grubu olarak 130 hasta idrar kültürü steril 
hastalar arasından rastgele seçildi. İki grup demografik veriler, postoperatif komplikasyonlar ve ek girişim gerekliliği açısından karşılaştırıldı. 
Bulgular: Grup 1’deki hastaların yaş ortalaması 51,4±1,05, grup 2’deki hastaların yaş ortalaması ise 48,7±1,08 yıldı. Postoperatif 1. ayda istenen 
bilgisayarlı tomografide grup 1’de 27 hastada (%21), grup 2’de ise 26 hastada (%20) rezidü taş saptandı. Operasyon başarısı açısından iki grup 
benzerdi (p=0,878). Yine gruplar arasında Postoperatif ateş (p=0,46), sepsis gelişimi ve yoğun bakım ihtiyacı açısından fark izlenmedi (p=0,46). 
Sonuç: Pozitif idrar kültürü olup da antibiyotik alırken yapılan PNL enfeksiyöz komplikasyonları artırmamaktadır. 
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What’s known on the subject? and What does the study add?
Regardless of the stone type, there are stone patients with persistant bacteriuria that can not be treated by antibiotherapy. It is known that 
the presence of uncontrolled bacteriuria in percutaneous nephrolithotomy (PNL) can increase sepsis and similar infectious complications. 
In this study, it was demonstrated that PNL during antibiotheraphy in patients with persistant bacteriuria is safe in terms of infectious 
complications. Our study is valuable because it provides information on a topic that is unclear in the literature
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Introduction 

Percutaneous nephrolithotomy (PNL) is the first treatment 
option for kidney stones that are 2 cm and larger in diameter 
(1). Postoperative fever is the most common complication 
occurring in 21-39% of patients and sepsis may develop in 0.3-
9.3% (2). The value of preoperative urine culture in predicting 
postoperative infection has been investigated (3). Nevertheless, 
it is currently controversial whether urine culture positivity is a 
risk factor for infectious complications such as postoperative 
fever and sepsis (3). In this study, the results of PNL performed in 
patients with positive urine culture were reviewed and evaluated 
with a view to determine whether positive urine culture can be 
recognized as a risk factor for infectious complications.

Materials and Methods 

Data of patients who underwent PNL between 2008 and 2015 
were reviewed. Patients younger than 18 years of age and those 
with urinary tract anomaly were excluded from the study. Study 
groups were formed with respect to preoperative urine culture 
results. Group 1 included 126 patients with positive urine 
culture and antibiogram results. In these patients, appropriate 
antibiotic treatment was initiated 72 h before the operation 
and continued until postoperative fourth day (3). As the control 
group, 130 patients were randomly selected among patients 
with preoperative negative urine culture and named as group 
2. Intraoperative single dose prophylaxis with 2nd generation 
cephalosporin was performed in patients of Group 2. All 
patients underwent preoperative non-enhanced computed 
tomography (CT) of the whole abdomen. Patients with only one 
calyx or a pelvic stone were classified as having simple stones, 
those with one or more calices and pelvis stones or those with 
staghorn stones were classified as having complex stones (4). 
The time from the administration of the contrast medium to 
the patient while in the prone position until the insertion of the 
nephrostomy catheter was recorded as the operation time. We 
also recorded the data such as fluoroscopy and operation time, 
access number and intraoperative complications if occurred. 
At the end of the operation, a 14 Fr re-entry Malecot catheter 
was placed in all patients. The Malecot catheter was removed 
on the postoperative day 1-3. The groups were compared with 
respect to demographic data, postoperative complications and 
additional interventions. At postoperative 1st month, all the 
patients were reassessed routinely by non-enhanced CT. The 
presence of residual fragments ≤4 mm or a complete clearance 
of the stones was accepted as treatment success (5). Stone 
analysis is not covered by the social security institution in our 
country; therefore, we have insufficient information about 
stone types in this study. Informed consent was obtained from 
all patients before surgery. 

Statistical Analysis 

In the comparison of two or more groups, the number of 
subjects in each group should be equal or close to each other. 
For this reason, we used simple random sampling to determine 
130 subjects in the culture-negative group. SPSS package 
program was used for sampling. A chi-square test was used to 
evaluate the differences in categorical variables between the 
groups. The Mann-Whitney U test was used to compare the 
differences between two independent groups. A p value of 
≤0.05 was considered significant. IBM SPSS (Statistical Package 
for the Social Sciences) software (version 15.00) was used for 
statistical analysis.

Results 

The data of 958 patients who met the study criteria were reviewed 
and groups were established. According to demographic data, 
39 were male (31%) and 87 (69%) were female in group 1; 
eighty five were male (65%) and 45 were female (35%) in group 
2. The number of females was significantly higher in group 1 
(p=0.001). 

The mean age in group 1 and group 2 was 51.4±1.05 years 
and 48.7±1.08 years, respectively. There was no significant 
difference in mean age between the groups (p=0.07). In group 
1, 68 patients were operated on the left kidney and 58 on the 
right kidney. In group 2, 84 patients were operated due to 
kidney stones on the left side while 46 patients on the right 
side. There was no difference between the two groups in terms 
of the operation site (p=0.08). Of the patients in group 1, 82 
(65%) had simple stones and 44 (35%) had complex stones. In 
group 2, 74 patients (56.9%) had simple stones and 56 patients 
(43.1%) had complex stones. In terms of stone burden, the 
groups were found to be similar (p=0.2). The mean duration of 
operation was 60.6±3.1 minutes in the urine culture-positive 
group and 65.3±4.4 minutes in the urine culture-negative 
group. There was no significant difference between groups 
in terms of the duration of operation (p=0.08). The mean 
duration of fluoroscopy was 151.9±15.4 seconds in group 1 
and 160.8±12.2 seconds in group 2. The groups were similar 
statistically in terms of the mean duration of fluoroscopy 
(p=0.65). The number of accesses performed during the 
operation was also analyzed between the groups. In the 
culture-positive group, 111 patients had single access, 13 had 
two accesses, and 2 patients had three accesses. In the culture-
negative group, 117 patients had single access, 11 had two, and 
2 patients had three accesses. The two groups were alike in 
terms of the number of accesses (p=0.87). 

Evaluation of the groups in terms of access site revealed that 
103 (81.7%) patients in group 1 had subcostal and 23 (18.3%) 
had intercostal access. In group 2, 111 (85.3%) patients had 
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subcostal and 19 (14.7%) had intercostal access. The groups 
were found to be similar in terms of access side (p=0.5) (Table 1). 

Blood transfusion was performed in 2 patients in group 1 and 1 
patient in group 2 due to hemorrhage resulting in intraoperative 
low blood pressure. The two groups displayed no difference 
regarding need for intraoperative blood transfusion (p=0.618). 
No other intraoperative complication except hemorrhage was 
detected. 

In addition, 12 patients (9.5%) in group 1 and 2 patients (1.5%) 
in group 2 received blood transfusion due to postoperative 
hemodynamic instability. Need for postoperative transfusion 
was considered grade 2 surgical complication according to 
the Modified Clavien Classification System. Therefore the two 
groups showed some difference in the way of postoperative 
blood transfusion requirement (p=0.005). Fever over 38 °C was 
detected before discharge in 19 patients with positive urine 
culture and in 15 patients with negative urine culture. The groups 
were similar in the way of fever (p=0.46). Fever was classified as 
grade 1 complication. Three patients in group 1 and 4 patients in 
group 2 required intensive care due to sepsis. They were closely 
monitored in the intensive care unit and discharged uneventfully. 
The need for intensive care was considered as Clavien grade 4a 
and there was no statistically significant difference in sepsis 
development and intensive care need between the groups 
(p=0.733). Residual stones were observed in 27 patients (21%) 

in group 1 and 26 patients (20%) in group 2. The groups were 
similar in terms of treatment success (p=0.878). The groups were 
also evaluated regarding postoperative additional interventions. 
In the urine culture-positive group, 7 patients (5.5%) required 
additional interventions after discharge, 3 patients received 
a double J stent (DJS) due to discharge from the wound site 
and severe colic pain, 3 patients underwent ureterorenoscopy 
(URS), and one patient was kept under observation because of 
postoperative intermittent hematuria. In one patient, selective 
angiography revealed arteriovenous fistula and subsequent 
superselective embolization was performed, and the patient was 
discharged after embolization without any additional treatment. 
In group 2, 12 patients required additional interventions. Three 
patients received a DJS due to discharge from the wound site. 
URS was performed in 9 patients (9.2%) because of ureteral 
calculi (p=0.924). Additional intervention requirement was 
classified as grade 3 complication and no significant difference 
was found between the groups regarding any need for additional 
intervention (p=0.342) (Table 2).

Discussion

Since Wickham’s (6) first series published in 1981, PNL has 
replaced open stone surgery today almost completely, with 
high success rates and low complication rates. It is a widely 
used method which is recognised as minimally invasive and its 
complications are well known (1). Although post-PNL fever is 
the most common complication, sepsis and related mortality are 
rare (1). The CROES study group identified preoperative urine 
culture positivity as an independent risk factor for postoperative 
fever (3). Again, el Nahas et al. (7) reported that preoperative 
positive urine culture is a significant predictor of infectious 
complications. In their study, Mariappan et al. (8) reported that 
positive urine culture was not related to the development of 
infection in the postoperative period. In another study, it was 

Table 1. Significant preoperative and intaoperative data of 
the patients 

Group 1
(n=126)

Group 2
(n=130)

p 

Mean age (years) 51.4 48.7 0.07

Gender (%)
Male 
Female

39 (31)
87 (69)

85 (65)
45 (35)

0.001

Stone burden (%)
Simple
Complex 

82 (65)
44 (35)

74 (85.3)
56 (14.7)

0.2

Operation time 
(minutes) 60.6 65.3 0.08

Fluoroscopy time 
(seconds) 151.9 160.8 0.65

Access site (%) 
Subcostal
Intercostal

103 (81.7)
23 (18.3)

111 (88.6)
19 (11.4)

0.5

Number of access
One
Two
Three

111
13
2

117
11
2

0.87

Stone free status (%) 99 (79) 104 (80) 0.878

Table 2. Intraoperative and postoperative complications of 
the groups

Group 1
(n=126)

Group 2
(n=130)

p 

Intraoperative transfusion (%) 2 (1.5) 1 (0.7) 0.618

Postoperative transfusion(%) 12 (9.5) 2 (1.5) 0.005

Postoperative fever (%) 19 (15) 15 (11.5) 0.46

Sepsis and requirement for ICU 
(%)

3 (2.3) 4 (3) 0.733

Additional intervention
URS
DJS
Embolisation

3
3
1

9
3
-

0.342

ICU: Intensive care unit, DJS: Double J stent, URS: Ureterorenoscopy
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pointed out that mid-stream urine cultures did not reflect the 
presence and type of bacteria in the upper tract while positive 
stone culture was significant for postoperative infectious 
complications and for sepsis (9). Apparently, the predictive 
value of preoperative urine culture positivity in PNL for 
postoperative complications is still controversial. The aim of our 
study was to compare infectious complications such as fever 
and sepsis between patients who had positive urine culture and 
accordingly received antibiotherapy 72 h before the operation 
until 4th day postoperatively (group 1) and patients who had 
negative urine culture and received a single dose of prophylaxis 
(group 2). In accordance with the literature (10), we observed 
that there were more females than males in urine culture-
positive group. Other demographic data of the patients showed 
no difference between the two groups (Table 1). Postoperative 
fever was detected in 19 patients of group 1 and in 15 patients 
of group 2, and these patients were treated with broad spectrum 
antibiotics. Sepsis was detected in 3 patients of group 1 and 4 
patients of group 2, and they were treated in the intensive care 
unit and none of them died from septic shock. There was no 
statistically significant difference between the groups in terms 
of fever and sepsis. When the groups were compared in terms 
of additional interventions, no difference was found between 
the groups regarding to complications URS, DJS insertion and 
angioembolization (Table 2). Hemorrhage in PNL is classified 
as intraoperative, immediate, postoperative, and delayed. 
Although hemorrhage is common, transfusion need is rare. The 
rate of transfusion requiring hemorrhage was reported to be 7% 
(0-20%) in a study (11). In our study, however, it was 9.5% in 
group 1 and 1.5% in group 2. Although our rates of transfusion 
were not significantly different from the cases in the literature, 
group 1 displayed a significantly higher rate (Table 2). The rate 
of treatment success in PNL has been reported to be between 
76% and 84% (12). In our study, however, it was found to be 
79% in group 1 and 80% in group 2. There was no difference 
between the groups in this regard. In addition, our success rates 
were compatible with the literature (Table 1). 

Study Limitations

The groups could not be compared in terms of co-morbidity 
because of the retrospective design of the study and the 
operations were not performed by the same surgeon. Relatively 
low number of patients was another limitation of our study. 

Conclusion 

We may speculate that PNL operations did not increase infectious 
complications when performed in patients with positive urine 
culture and treated with relevant antibiotics starting from 
preoperative 3rd day until postoperative 4th day. Prospective 
studies with larger patient series are required to conclude with 

definite judgments on this subject which is still being discussed 
in the literature.
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