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Incidence and Risk Factors of Postoperative Bacteriuria after 
Transurethral Resection of the Prostate using Distilled Water as 

Irrigating Fluid: A Retrospective Cohort Study

Objective: To establish the incidence of  postoperative bacteriuria (PBU) in patients after undergoing 
transurethral resection of  the prostate (TURP) using sterile distilled water as irrigating fluid, and 
determine the possible risk factors for its development.
Methods: A retrospective cohort study of  patients who underwent TURP using distilled water 
as irrigating fluid from 2014-2018 at a tertiary government hospital was performed. Included 
were patients who had urine culture results upon admission, treated with antibiotics  or received 
antibiotic prophylaxis within 24 hours prior to operation, as appropriate, and had a repeat culture 
prior to discharge. PBU was defined as the presence of  significant (≥ 105 CFU/mL) bacteriuria 
upon catheter removal in patients with either no growth on preoperative urine culture or growth 
of  a different organism from that of  the preoperative culture. Chi-square and Student’s T-test were 
used to compare those with and without PBU and attributable risk (AR) values were determined 
for identified risk factors.
Results: Eighty-four patients with a mean age of  65 (± 6.32) years were included. Sixteen (19%) 
patients developed PBU. Preoperative catheterization and resection time of  more than 30 minutes 
were found to be associated with the development of  PBU (p=0.020 and 0.047, respectively), with 
AR of  24.24% (95% CI [13.90,34.58]) and 22.86% (95% CI [13.02,32.69]). Age, resected prostate 
weight, and diabetes mellitus were not found to be associated with PBU. 
Conclusion: Postoperative bacteriuria rate of  19% was noted with the use of  distilled water as irrigant 
during TURP. Significant risk factors for its development included preoperative catheterization and 
prolonged resection times. 
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Introduction

	 Transurethral resection of  the prostate (TURP) 
remains to be the cornerstone in the surgical 
management of  benign prostatic obstruction in cases 
of  failure of  medication and disease progression.1 

Despite advancements in technology such as 
bipolar TURP and laser enucleation of  the prostate, 

monopolar TURP (MTURP) is still the standard 
method for resection.2  While MTURP typically 
requires a non-ionic irrigating fluid such as glycine or 
sorbitol to allow for electroresection, distilled water 
as a cost-effective alternative irrigating solution is 
widely used in many developing countries.3  Several 
studies have shown that distilled water can be a 
safe alternative irrigating fluid in terms of  systemic 
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fluid absorption, hemolysis, and the development of  
TURP syndrome.4-6 
	 Postoperative infection is the most common 
complication of  TURP and can lead to significant 
morbidity and mortality.7,8  To date, there have been 
no published studies on the possible development of  
postoperative bacteriuria (PBU) after using distilled 
water as irrigating fluid for TURP. Recognition 
and prevention of  PBU even in the absence 
of  occult infection is important as the rate of  
PBU correlates well with the overall rate of  the 
development of  symptomatic UTI and postoperative 
complications9-10, as well as the length and cost of  
hospitalization.11-12  This study aimed to establish 
the incidence of  PBU in patients undergoing TURP 
using sterile distilled water as irrigating fluid, and to 
determine the risk factors for its development.

Methods

	 This is a retrospective cohort study of  adult 
male patients who underwent TURP using distilled 
water as irrigating fluid from 2014-2018 at a tertiary 
government hospital.  Included were patients who had 
samples collected for urine culture upon admission, 
treated with culture- or antibiogram- based antibiotics 
or received antibiotic prophylaxis within 24 hours 
prior to the operation, and had a repeat urine culture 
done postoperatively upon removal of  the urethral 
catheter prior to discharge. Those with incomplete 
information on the clinical parameters and outcome 
in question have been excluded from the study. Also 
excluded were patients who developed PBU but had 
mixed culture results on their preoperative urine, 
and patients who underwent another lower urinary 
tract operation concurrent with TURP, such as open 
bladder surgery or intracorporeal lithotripsy. 
	 Information on the following clinical and 
surgical parameters were retrieved from the patients’ 
medical records:  patient demographics, presence of  
indwelling catheter on admission, preoperative urine 
culture, postoperative urine cultures, total resection 
time (from first application of  the electrode to cut the 
prostate until the insertion of  the catheter, including 
time spent for hemostasis and evacuation of  prostate 
chips), weight in grams of  the resected prostate 
chips, and a known diagnosis of  diabetes mellitus. 
Prolonged resection time was defined as resection 
time of  more than 30 minutes.

	 The development of  PBU was defined as the 
presence of  significant bacteriuria (≥ 105 cfu/mL) on 
an aseptically-collected urine specimen upon removal 
of  the urethral catheter of  patients with either no 
growth on preoperative urine culture or those with 
a postoperative growth of  a different organism from 
that of  the preoperative culture. The incidence of  
PBU was determined from the study population, 
and the different clinical and surgical parameters 
(age, diabetes mellitus, preoperative catheterization, 
resected prostate weight and resection time) between 
those who developed and did not develop were 
compared, using the Student’s T-test for continuous 
variables and the Chi-Square test for categorical 
variables. A statistically significant difference was 
considered if  the p-value was less than 0.05. The 
attributable risk (AR) values were determined 
for identified risk factors. Statistical analysis was 
performed using SPSS version 10.0 (Chicago, IL).
	 The study protocol was reviewed and approved by 
the University of  the Philippines Manila - Research 
Ethics Board, and the study was conducted in 
accordance with ICH-GCP principles, the provisions 
of  the National Ethical Guidelines for Health and 
Health-related Research of  2017, and the Data 
Privacy Act of  2012 (RA 10173).

Results

Patient Selection

	 Among the patients who underwent TURP from 
2014-2018, 135 patients had urine samples taken 
for culture upon admission and postoperatively 
upon catheter removal. Among these patients, 51 
were subsequently excluded due to the following: 
14 due to incomplete information on clinical data, 
13 due to unavailability of  culture results, 2 due 
to mixed culture results on postoperative urine, 3 
due to a positive postoperative culture result but a 
mixed culture on preoperative urine, and 19 due 
to a concurrent lower urinary tract operation with 
TURP.

Patient Characteristics and Uculture Results

	 The mean age of  the study population was 65.5 
years (± 6.32), with a range of  53-83 years.  Majority 
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(74 %) were above 60 years old and 34 patients (40%) 
were above 65 years.  Sixty-six patients (78.57%) had 
an indwelling urethral catheter in place at the time 
of  admission. Seven patients (8.33%) had a known 
diagnosis of  diabetes. Resection times ranged from 
13-65 minutes with an average of  39.69 minutes 
(S.D.= 12.83).  Seventy (83%) patients had resection 
times more than 30 minutes.  The resected prostate 
weights ranged from 9g-47g, with an average of  
24.55g  (S.D.= 9.33).
	 Preoperatively, 42 (50%) of  the included patients 
had sterile urine on admission, 11 (13.1%) had a 
mixed culture, and 31 (36.9%) had a documented 
growth of  bacteria. After the operation, 16 (21.4%) 
patients developed PBU: 5 (6%) from an initially 
sterile preoperative urine, and 11 (13%) patients 
had preoperative bacteriuria but had growth of  
a different organism, postoperatively. Patient 
demographics, surgical data, and urine culture results 
are summarized in Table 1.

Risk Factor Analysis

	 All patients who developed PBU had an 
indwelling catheter preoperatively, compared to 
only 74% of  those without (p=0.020, AR = 24.24% 
with 95%CI [13.90, 34.58]). Likewise, all patients 
who developed PBU were noted to have a prolonged 
resection time, compared to only 79% of  those with 
shorter resection times (p=0.047, AR = 22.86% with 
95%CI [13.02-32.69]).  No significant associations 
were noted between the development of  PBU and 

Table 1. Patient characteristics and urine culture results of  patients 
who underwent TURP from 2015-2018.

Demographics and surgical data

Age (years)								        65.5 ± 6.32
	 Above 60 years						      62 (74)
	 Above 65 years						      34 (40)
With preoperative catheter					     66 (79)
Resection time (minutes)					     39.7 ± 12.8
	 Prolonged resection time (>30 min)		  70 (83)
Resected prostate weight (g)					    24.5 ± 9.3
With known history of  diabetes				      7 (8)

Preoperative urine culture
No growth								        42 (50)
Positive									         42 (50)
     Bacteria identified						      31 (37)
     Mixed culture							       11 (13)

Development of  postoperative bacteriuria
(+) PBU, total								       16 (21)
     From preoperatively sterile urine			     5 (6)
     With different growth from preop culture	 11 (13)
(-) PBU									         68 (79)

Values are presented as mean ± standard deviation, or number (%).  
PBU- postoperative bacteriuria

Table 2.  Risk factor analysis for the development of  postoperative bacteriuria.

										          (+) PBU 			  (-) PBU			   p-value		  AR
										          N = 16			   N = 58	

Age (years)							       66.13 ± 4.01			   65.18 ± 6.71		  0.239*	
With preoperative catheter				    16 (100)				    50 (74)			   0.020**		  24.24 [13.90, 34.58]

Prolonged resection time (>30 min)		  16 (100)				    54 (79)			   0.047**		  22.86 [13.02-32.69]

Resected weight (g)					     23.38 ± 7.18			   24.82 ± 9.75		  0.258*	

With known history of  diabetes			     1 (6)				      6 (9)			   0.738**	

Values are presented as mean ± standard deviation, or number (%).  
AR (Attributable risk) is expressed as percentages and 95% confidence intervals
* T-test for difference in means	 ** Chi-square test 

patient age (66.13 ± 4.01 vs. 65.18 ± 6.71 years, 
p=0.239), resected prostate weight (23.38 ± 7.18 
vs. 24.82 ± 9.75, p= 0.258) and a known history of  
diabetes (6% vs 9%, p=0.738). Risk factor analysis 
is summarized in Table 2.
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Discussion

	 About one-fifth of  patients who underwent 
TURP using distilled water as irrigating fluid at our 
institution developed postoperative bacteriuria. This 
is comparable to incidences of  PBU after TURP in 
conventional irrigating fluids with reported rates of  
26-35%.13-14 Even in Bipolar TURP, which uses plain 
normal saline solution (PNSS) as the irrigating fluid, 
the reported PBU incidence of  18.2% in a study by 
Huang and colleagues15 is still comparable to the 
incidence reported in our study. This suggests that 
in terms of  possible infectious postoperative events, 
distilled water can be used safely as an alternative 
irrigating solution for TURP.
	 Still, a 20% incidence of  PBU is noteworthy, and 
should be recognized and controlled perioperatively 
because it can possibly lead to serious consequences 
such as bacteremia and sepsis.16 A prospective 
multicentric study (Wagenlehner, 2005) has shown 
that PBU correlates well with the overall rate of  
complications after TURP.9 Another prospective, 
randomized study by Raz 1994, has shown that PBU 
after TURP can prolong hospital stay by as much as 
5 days11, which is consistent with earlier findings of  
Rutledge, 198512, which showed that postoperative 
bacteriuria is not just associated with prolonged 
hospital stay, but also with increased treatment costs.  
	 The National Antibiotic Guidelines on 
Surgical Prophylaxis of  the Department of  Health 
recommends antimicrobial prophylaxis for all TURP 
based on local sensitivity patterns.17  However, even 
after antibiotic prophylaxis and a documented sterile 
urine prior to manipulation of  the urinary tract, 
Alsaywid, 2013 demonstrated that there is still the 
risk of  the development of  postoperative bacteriuria 
after TURP18, as also shown by the results of  this 
study. 
	 The risk factors found to be associated with the 
development of  PBU are consistent with previous 
reports. Two multicenter prospective cohort studies 
have established prolonged duration of  operation as 
a risk factor for the development of  bacteriuria after 
TURP in conventional irrigating solutions.13,15  In 
particular, a prospective cohort study (Colau, 2001), 
showed that operative times lasting for more than 30 
minutes is significantly associated with a higher risk 
for postoperative bacteriuria, compared to those with 
shorter resection times.13  This is consistent with the 

association found in our study. Another prospective 
cohort study by Robinson and coworkers found out 
that the organisms found in the urine of  patients after 
TURP mainly comes from the prostate itself, and thus 
prolonged manipulation of  the prostate increases the 
risk of  PBU.19 This should be taken into account when 
performing transurethral prostate surgeries. 
	 Aside from intraprostatic sources, studies have 
also shown that ascending infections from the penile 
meatus and urethra also contribute to postoperative 
bacteriuria.19,20  This can explain why preoperative 
catheterization has also been found to be associated 
with the development of  PBU, similar to findings of  
a study by Taylor, et al.21 Therefore, in this particular 
group of  patients who have an indwelling catheter 
in place upon admission for TURP, it might be 
necessary to make adjustments or continue antibiotic 
prophylaxis postoperatively to minimize the risk of  
PBU.
	 The relatively low number of  patients included 
after the removal of  a high number of  those who did 
not fit the inclusion criteria is a major limitation of  
this study. This could then affect the generalizability 
of  the results. Furthermore, the small sample size 
limits conclusions on the presence or absence of  an 
association between PBU and the other variables 
such as the resected prostate weight and diabetes 
mellitus, which have been found to be significant 
risk factors as well by other studies.13,14  

Conclusion

	 Distilled water can be used as a safe alternative 
irrigating fluid for TURP, with a comparable incidence 
of  development of  postoperative bacteriuria to other 
irrigants. For patients with a prolonged resection 
time or a presence of  a catheter preoperatively, the 
chance of  developing bacteriuria after the operation 
is higher even after the administration of  prophylactic 
antibiotics, and this should be considered when 
deciding upon a perioperative antibiotic regimen. 
Data obtained from this study can guide practitioners 
in minimizing postoperative infectious complications 
after TURP while using a cost-effective alternative 
irrigating fluid. Further studies involving more 
patients, with a more extensive analysis relating the 
incidence of  PBU with other risk factors, as well as 
signs and symptoms of  urinary tract infection are 
recommended.  
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