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Adequate rectal preparation reduces hospital admission 
for urosepsis after transrectal ultrasound - guided prostate 
biopsy
_______________________________________________
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INTRODUCTION

Transrectal ultrasound - guided prostate 
biopsy (TRUS - Bx) is a standard procedure used 
to diagnose prostate cancer. Although it is ge-
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ABSTRACT 

Objectives: Previous studies have compared infectious outcomes on the basis of whether 
rectal preparation was performed; however, they failed to evaluate the quality of each 
rectal preparation, which may have led to confounding results. This study aimed to com-
pare hospitalizations for urosepsis within 1 month after transrectal ultrasound-guided 
prostate biopsy between patients with adequate and traditional rectal preparations.
Materials and Methods: Between January 2011 and December 2016, a total of 510 
patients who underwent transrectal ultrasound - guided prostate biopsy at our in-
stitutions and were orally administered prophylactic antibiotics (levofloxacin) were 
included. Two rectal preparations were performed: (1) adequate rectal preparation con-
firmed by digital rectal examination and transrectal ultrasound (Group A, n = 310) and 
(2) traditional rectal preparation (Group B, n = 200). All patient characteristics were 
recorded. A logistic regression model was used to assess the effects of the two different 
rectal preparations on urosepsis, adjusted by patient characteristics.
Results: There were a total of three and nine hospitalizations for urosepsis in Groups 
A and B, respectively. Differences in the demographic data between the two groups 
were insignificant. Logistic regression showed that adequate rectal preparation before 
biopsy significantly decreased the risk for urosepsis after biopsy (adjusted odds ratio: 
0.2; 95% confidence interval: 0.05 - 0.78; P = 0.021).
Conclusions: Adequate rectal preparation could significantly reduce hospitalizations 
for urosepsis within 1 month after transrectal ultrasound-guided prostate biopsy. The 
quality of rectal preparation should be evaluated before biopsy. If adequate rectal 
preparation is not achieved, postponing the biopsy and adjusting the rectal preparation 
regimen are suggested.
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nerally considered safe, infectious complications 
related to TRUS - Bx occur, which include uri-
nary tract infection (UTI; > 6%), prostatitis, and 
sepsis, requiring hospital admission for intrave-
nous antibiotic treatment (~3%) (1, 2). It is be-
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lieved that bacteria in the rectum are seeded in 
the prostate, bladder, and / or bloodstream by the 
hollow core biopsy needle traversing the rectum 
into the prostate during TRUS - Bx and may lead 
to post - biopsy infection (3). The effect of rectal 
preparation on reducing post - TRUS - Bx infec-
tions has been debated in previous studies and 
remains controversial in the American Urological 
Association and European Association of Urology 
Nurses guidelines (2, 4). Although previous stu-
dies have reported on whether rectal preparation 
was conducted (5, 6) and whether different rectal 
preparation regimens influenced the post - biop-
sy infectious complication rates (7), they failed to 
confirm the quality of rectal preparation, which 
may have led to confounding results. In fact, an 
inadequate rectal preparation occurs frequently 
despite using cleansing enema. Hence, we focused 
on the quality of rectal preparations, and this stu-
dy aimed to evaluate whether achieving adequate 
rectal preparations may be effective in reducing 
hospitalizations for urosepsis within 1 month after 
TRUS - Bx.

MATERIALS AND METHODS

Between January 2011 and December 
2016, all patients who underwent TRUS - Bx at 
our medical centers were retrospectively reviewed. 
Demographic data, such as age, prostate - specific 
antigen (PSA) levels, prostate volumes, body mass 
index (BMI), diabetes mellitus (DM), hypertension 
(HTN), and TRUS - Bx pathological reports, were 
analyzed. Hospitalizations for urosepsis within 1 
month after TRUS - Bx were assessed via a chart 
review. This study was approved by the institutio-
nal review board of Kaohsiung Medical University 
Hospital (ID: KMUHIRB-E(I)-20170227).

Inclusion / Exclusion Criteria
The indications for biopsy were high se-

rum PSA levels or abnormal findings on digital 
rectal examination (DRE), TRUS, or magnetic re-
sonance imaging, from which prostate cancer was 
strongly suspected. Patients who underwent TRUS 
- Bx between January 2011 and December 2016 
and received prophylactic antibiotics (500 mg of le-
vofloxacin) orally once a day starting on the day of 

the biopsy and lasting for 2 days were included. The 
exclusion criteria were UTI, acute bacterial prosta-
titis (NIH classification I), chronic bacterial pros-
tatitis (NIH classification II), or use of quinolone 
for some other reason within 3 months before the 
prostate biopsy. Patients who were lost to follow-
-up and those with unclear medical and procedure 
reports were also excluded.

Study Protocol
All biopsies within the abovementioned 

period were scheduled as inpatient procedures. 
All patients received a phosphate enema before 
the TRUS - Bx. Two rectal preparations were 
performed: (1) adequate rectal preparation con-
firmed by DRE and TRUS (Group A) and (2) tra-
ditional rectal preparation (Group B). In Group 
A, DRE and TRUS were performed immediately 
before the TRUS - Bx to confirm the quality of 
the rectal preparation and to ensure that each 
patient achieved an adequate rectal prepara-
tion. We defined an adequate rectal preparation 
as the achievement of an empty rectal vault, 
which meant that there was no gross stool on 
the gloved finger during DRE nor was it visua-
lized in the rectal vault under TRUS. The TRUS 
- Bx was cancelled if an adequate rectal pre-
paration was not achieved and re - arranged 
until no stool was found under DRE and TRUS. 
For those who did not achieve an adequate rec-
tal preparation, an additional bowel movement 
was required, and / or an intensified rectal pre-
paration regimen was considered depending on 
the patient’s clinical condition. In Group B, the 
rectal preparation quality was not evaluated, 
and the TRUS - Bx was performed as schedu-
led, even if the rectal vault was not completely 
empty. Thus, we identified Group B as the tra-
ditional rectal preparation group.

All patients in both groups received the 
same prophylactic antibiotics (500 mg of levoflo-
xacin) orally, once a day, starting on the day of 
the biopsy and lasting for 2 days. After pro-
viding adequate information of the procedure 
and on the potential hazards and obtaining 
the informed consent from patients, TRUS - Bx 
was performed in an operating room with lo-
cal anesthesia. For all patients, the rectal wall 
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was cleansed using povidone - iodine before the 
TRUS - Bx. In the lithotomy position, an 18 - gau-
ge Bard® Max - Core® Disposable Core Biopsy ne-
edle was used to obtain the biopsy cores. A total 
of 12 cores were collected from the prostate of all 
patients, that is, six cores from each side.

The patients were discharged once they 
achieved smooth micturition after the biopsy. 
All patients returned to the urology outpatient 
clinic 1 week after the biopsy to receive their pa-
thology report, and we could ascertain whether 
any infectious or noninfectious complications 
had occurred. The patients were also instructed 
to return to the hospital if they developed any 
symptoms of infection.

Outcome
The study’s end - point was hospitaliza-

tion for urosepsis within 1 month after the TRUS 
- Bx. Sepsis was defined as the presence of two 
or more of the following conditions along with 
bacterial infection: temperature of > 38.0°C or 
< 36.0°C, heart rate > 90 bpm, respiratory rate 
> 20 breaths / min or respiratory alkalosis, and 
white blood cell count > 12.000 or immature 
cell form count > 10% in proportion (8). For the 
patients with urosepsis, both urine and blood 
samples were collected for culture and fully 
evaluated.

Statistical analyses

Fisher’s exact and Mann - Whitney U-
-test were used for categorical and continuous 
variables, respectively. Multivariable logis-
tic regression analysis was used to assess the 
effects of the two different rectal preparations 
(adequate rectal preparation versus traditional 
rectal preparation) on the occurrence of urosep-
sis within 1 month after TRUS - Bx. Other po-
tential factors considered were the two different 
prophylactic antibiotic protocols, age, BMI, DM, 
HTN, prostate volume, and biopsy pathological 
results as covariates.

All tests were two - sided, and P-values 
≤ 0.05 were considered statistically significant. 
Analyses were performed using IBM SPSS Sta-
tistics version 22.0 (IBM® Corporation, NY, USA).

RESULTS

A total of 510 patients who underwent 
TRUS - Bx in Group A (n = 310) and Group B (n = 
200) met the inclusion criteria. Differences in the 
patients’ mean age, BMI, PSA level, prostate volu-
me, incidence of DM and HTN, and biopsy patho-
logical results between the two groups were not 
significant (Table-1). Multiple logistic regression 
showed that only patients who achieved an ade-
quate rectal preparation before TRUS - Bx had a 
decreased risk of developing urosepsis after TRUS 
- Bx (adjusted odds ratio: 0.2; 95% confidence in-
terval: 0.05 - 0.78, P = 0.021) (Table-2).

There were three and nine cases of urosep-
sis in Group A and Group B, respectively. Culture 
data were obtained for all infection - related hos-
pitalizations (Table-3). The cultures revealed pre-
sence of Escherichia coli in two and five cases in 
Group A and Group B, respectively. Fluoroquino-
lone - resistant organisms were identified in two 
and four cases in Group A and Group B, respec-
tively. No statistically significant differences were 
identified in the positive culture findings, rate of 
Escherichia coli positivity, and rate of quinolone 
resistance between the two groups.

DISCUSSION

Prostate biopsy is a well - established pro-
cedure used to diagnose prostate cancer and can be 
performed transrectally or transperineally. TRUS - 
Bx is the most common method utilized because 
of the need for local anesthesia only; however, it 
is accompanied by an infectious complication rate 
of 0.1 - 7.0%, including UTI, prostatitis, epididy-
mitis, orchitis, bacteremia, and urosepsis, requiring 
hospital admission for treatment with intravenous 
antibiotics (1, 2, 9). The transperineal approach, 
which was developed to reduce infection by avoi-
ding the rectum, leads to generally low rates of 
infectious complications (10, 11). However, this 
approach is less commonly used because of the 
need for general anesthesia, greater amount of 
pain involved, and higher potential risk of perine-
al hematoma (12). Therefore, it is essential to place 
a renewed focus on strategies to reduce infectious 
complications after TRUS - Bx.
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 The causative bacteria for post - biopsy 
infection are seeded into the prostate, bladder, and 
/ or bloodstream by the hollow core biopsy needle 
traversing the rectum into the prostate / bladder 
during TRUS - Bx (3). Therefore, rectal prepara-
tion before TRUS - Bx could theoretically prevent 
post - biopsy infection by reducing the rectal bac-
terial load associated with feces and thereby re-
ducing the bacteria brought into the prostate and 
bladder. However, the effects of rectal preparation 
on reducing post - TRUS - Bx infections remain 
controversial. A Cochrane review found that ene-
mas with antibiotics were associated with fewer 
instances of bacteremia (a reduction from 28% to 
4%), but there was no difference in the occurren-
ce of bacteriuria or fever (13). Some reports have 
suggested that rectal preparations, such as enemas 
or bisacodyl administration, decrease the rate of 
infectious complications (5, 7), whereas other stu-
dies have suggested otherwise (14). Because of the 

lack of evidence, rectal preparation has remained 
controversial in the 2011 European Association of 
Urology Nurses guidelines and the updated 2016 
American Urological Association white paper (2, 
4), although almost all patients (79 - 81%) under-
go rectal preparation before biopsy in daily prac-
tice (15).

Similar to an inadequate bowel prepara-
tion reportedly occurring in up to 25% of colo-
noscopies in the USA (16), we also found that an 
inadequate rectal preparation occurs frequently 
(gross stool was often found on DRE or TRUS be-
fore TRUS - Bx), especially in those with chronic 
constipation or those noncompliant to the rectal 
preparation regimen. Therefore, unlike previous 
studies (5-7, 13), we aimed to document the quali-
ty of rectal preparations, and our results revealed 
that an adequate rectal preparation could signi-
ficantly decrease the post - TRUS - Bx infection 
rate. Moreover, because of different responses in 

Table 1 - Demographic data of the 510 patients stratified in accordance with adequate rectal preparation (Group A) and 
traditional rectal preparation (Group B).

Variables Group A
(n = 310)

Group B
(n = 200)

P-value

Mean age, y (range) 68.75 (46–86) 69.91 (45–86) 0.072

Mean BMI, kg/m2 (range) 25.11 (16.4–43.6) 24.57 (14.3–33.1) 0.084

DM, n (%) 72 (23) 41 (21) 0.5

HTN, n (%) 143 (46) 95 (48) 0.8

Mean PSA, ng/dL (range) 22.65 (4.1–386) 31.37 (2.15–492) 0.3

Mean prostate volume, mL (range) 52.1 (16.7–197) 49.2 (10.5–181) 0.065

Biopsy pathological result, n (%) 0.6

No prostate cancer 212 (68) 139 (70)

Gleason score < 7 22 (7) 19 (9)

Gleason score 7 25 (8) 11 (6)

Gleason score > 7 51 (17) 31 (16)

BMI, body mass index; DM, diabetes mellitus; HTN, hypertension; PSA, prostate-specific antigen
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patients even under the same rectal preparation 
regimen, the quality of rectal preparation should 
be evaluated before TRUS - Bx, and an intensified 
rectal preparation regimen could be considered 
in patients with a history of an inadequate rectal 
preparation.

 Clinically, hospitalization for urosepsis af-
ter TRUS - Bx has been estimated to cost 5.800 US 
dollars per event (17, 18), and it poses a poten-
tially life-threatening risk to the patients and lea-
ds to mistrust in the doctor - patient relationship 
and subsequent patient transfer, leading to incre-
ased medical costs. In our study, the number of 
patients needing treatment was 28, which indica-
ted that approximately 13.000 New Taiwan dollars 
of hospitalization with urosepsis could be saved 
upon 28 adequate rectal preparations.

Antimicrobial prophylaxis is recommended 
for all patients undergoing TRUS - Bx to defend 
against bacteria that are inevitably introduced 
from the rectum via the biopsy needle and redu-
ce the risk of bacteriuria, bacteremia, and clini-

cal infections after prostate biopsy (13). However, 
the increasing use of fluoroquinolones globally as 
prophylactic antibiotics has increased the overall 
resistance to fluoroquinolones, and infection af-
ter TRUS - Bx is most commonly caused by flu-
oroquinolone - resistant Escherichia coli (19, 20). 
Consistent with the findings of previous studies, 
Escherichia coli was the most common organism 
cultured among patients with urosepsis, and qui-
nolone resistance rates were high in both groups 
in our study.

The limitations of our study are (1) its 
retrospective, nonrandomized design based on 
data derived from the medical records of the en-
rolled patients and the procedure notes of TRUS 
- Bx; (2) the study outcome which only inclu-
ded hospitalization for urosepsis within 1 month 
after the TRUS - Bx, but did not include other 
slightly infectious complications which only ne-
eded outpatient care. Further large prospective 
case - controlled studies are required to confirm 
the outcomes of the present study.

Table 2 - Logistic regression of potential factors on hospital admissions for urosepsis.

Variables Hospitalizations for urosepsis

Adjusted OR (95% CI) P-value

Age 0.95 (0.9–1.02) 0.2

BMI 0.99 (0.82–1.2) 0.9

DM 0.77 (0.15–3.98) 0.8

HTN 1.17 (0.34–4.06) 0.8

Prostate volume 1.01 (0.98–1.03) 0.9

PSA 1.01 (0.99–1.01) 0.7

Biopsy pathological results

No prostate cancer Ref.

Prostate cancer Gleason score < 7 2.7 (0.49–15.04) 0.3

Prostate cancer Gleason score 7 2.41 (0.23–25.19) 0.5

Prostate cancer Gleason score > 7 2.47 (0.43–14.03) 0.3

Rectal preparation

Traditional rectal preparation Ref.

Adequate rectal preparation 0.2 (0.05–0.78) 0.021

BMI = body mass index; CI = confidence interval; DM = diabetes mellitus; HTN = hypertension; OR = odds ratio; PSA = prostate-specific antigen
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Table 3 - Culture data of the patients with infection-related hospitalizations in the two groups.

Variables
Group A
(n = 310)

Group B
(n = 200)

P-value

Infectious number, n 3 9

Positive culture finding, n (%) 2 (67) 5 (56) 0.7

Escherichia coli rate, %† 100 (2/2) 60 (3/5) 0.3

Quinolone resistance rate, %‡ 100 (2/2) 80 (4/5) 0.5

† The Escherichia coli rate was defined as the number of positive Escherichia coli findings among the positive culture findings.

‡ The quinolone resistance rate was defined as the number of organisms resistant to quinolone among the positive culture findings.

CONCLUSIONS

On the basis of our results, adequate rectal 
preparation could significantly reduce hospitali-
zations for urosepsis after TRUS - Bx and avoid 
increased medical costs. The quality of rectal pre-
paration should be evaluated before TRUS - Bx. 
We suggest that if adequate rectal preparation is 
not achieved, postponing the biopsy and adjusting 
the rectal preparation regimen are suggested.

ACKNOwLEDGEMENTS

Ching-Chia Li takes responsibility for the in-
tegrity of data and the accuracy of the data analysis.

CONFLICT OF INTEREST

None declared..

REFERENCES

1. Loeb S, Vellekoop A, Ahmed HU, Catto J, Emberton M, Nam 
R, et al. Systematic review of complications of prostate 
biopsy. Eur Urol. 2013;64:876-92.

2. Liss MA, Ehdaie B, Loeb S, Meng MV, Raman JD, Spears V, 
Stroup SP. An Update of the American Urological Association 
White Paper on the Prevention and Treatment of the More 
Common Complications Related to Prostate Biopsy. J Urol. 
2017;198:329-34. 

3. Liss MA, Johnson JR, Porter SB, Johnston B, Clabots C, 
Gillis K, et al. Clinical and microbiological determinants of 
infection after transrectal prostate biopsy. Clin Infect Dis. 
2015;60:979-87.

4. B. Turner, Ph. Aslet, L. Drudge-Coates, H. Forristal, L. 
Gruschy, S. Hieronymi, et al. Evidence-based Guidelines for 
Best Practice in Health Care. Transrectal Ultrasound Guided 
Biopsy of the Prostate. EAUN. 2011. available at. <https://
nurses.uroweb.org/guideline/transrectal-ultrasound-
guided-biopsy-of-the-prostate/>

5. Jeon SS, Woo SH, Hyun JH, Choi HY, Chai SE. Bisacodyl 
rectal preparation can decrease infectious complications 
of transrectal ultrasound-guided prostate biopsy. Urology. 
2003;62:461-6.

6. Zaytoun OM, Anil T, Moussa AS, Jianbo L, Fareed K, Jones 
JS. Morbidity of prostate biopsy after simplified versus 
complex preparation protocols: assessment of risk factors. 
Urology. 2011;77:910-4.

7. Yildirim ME, Badem H, Cavis M, Karatas OF, Cimentepe E, 
Unal D, et al. The comparison of the influence between two 
different bowel preparation methods on sepsis after prostate 
biopsies. Cent European J Urol. 2015;68:91-4.

8. Levy MM, Fink MP, Marshall JC, Abraham E, Angus D, 
Cook D, et al. International Sepsis Definitions Conference. 
2001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis 
Definitions Conference. Intensive Care Med. 2003;29:530-8.

9. Mosharafa AA, Torky MH, El Said WM, Meshref A. Rising 
incidence of acute prostatitis following prostate biopsy: 
fluoroquinolone resistance and exposure is a significant risk 
factor. Urology. 2011;78:511-4.

10. Grummet JP, Weerakoon M, Huang S, Lawrentschuk N, 
Frydenberg M, Moon DA, et al. Sepsis and ‘superbugs’: 
should we favour the transperineal over the transrectal 
approach for prostate biopsy? BJU Int. 2014;114:384-8.

11. Symons JL, Huo A, Yuen CL, Haynes AM, Matthews 
J, Sutherland RL, et al. Outcomes of transperineal 
template-guided prostate biopsy in 409 patients. BJU Int. 
2013;112:585-93.



ibju | AdequAte rectAl prepArAtion for prostAte biopsy

1128

12. Losa A, Gadda GM, Lazzeri M, Lughezzani G, Cardone 
G, Freschi M, et al. Complications and quality of life after 
template-assisted transperineal prostate biopsy in patients 
eligible for focal therapy. Urology. 2013;81:1291-6.

13. Zani EL, Clark OA, Rodrigues Netto N Jr. Antibiotic prophylaxis 
for transrectal prostate biopsy. Cochrane Database Syst Rev. 
2011; 5:CD006576.

14. Carey JM, Korman HJ. Transrectal ultrasound guided biopsy 
of the prostate. Do enemas decrease clinically significant 
complications? J Urol. 2001;166:82-5.

15. Lorber G, Benenson S, Rosenberg S, Gofrit ON, Pode D. A 
single dose of 240 mg gentamicin during transrectal prostate 
biopsy significantly reduces septic complications. Urology. 
2013;82:998-1002.

16. Ness RM, Manam R, Hoen H, Chalasani N. Predictors 
of inadequate bowel preparation for colonoscopy. Am J 
Gastroenterol. 2001;96:1797-802.

17. Adibi M, Pearle MS, Lotan Y. Cost-effectiveness of standard vs 
intensive antibiotic regimens for transrectal ultrasonography 
(TRUS)-guided prostate biopsy prophylaxis. BJU Int. 
2012;110(2 Pt 2):E86-91.

18. Taylor AK, Zembower TR, Nadler RB, Scheetz MH, Cashy 
JP, Bowen D, et al. Targeted antimicrobial prophylaxis 
using rectal swab cultures in men undergoing transrectal 
ultrasound guided prostate biopsy is associated with 
reduced incidence of postoperative infectious complications 
and cost of care. J Urol. 2012;187:1275-9.

19. Feliciano J, Teper E, Ferrandino M, Macchia RJ, Blank W, 
Grunberger I, et al. The incidence of fluoroquinolone resistant 
infections after prostate biopsy--are fluoroquinolones still 
effective prophylaxis? J Urol. 2008;179:952-5.

20. Lange D, Zappavigna C, Hamidizadeh R, Goldenberg SL, 
Paterson RF, Chew BH. Bacterial sepsis after prostate 
biopsy-a new perspective. Urology. 2009;74:1200-5.

   
_______________________

Correspondence address:
Ching-Chia Li, MD

Department of Urology
Kaohsiung Medical University Hospital

No. 100, Tz-You 1st Road, Kaohsiung 807, Taiwan
Fax: + 88 67 321-1033

E-mail: chanhoward21@hotmail.com




