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A b s t r a c t

Objective: The aim of our study is to evaluate complications in patients who underwent a Transrectal
Ultrasound Guided Prostate Biopsy (TRUS BP) at the Department of Urology of JFM CU and UHM in 2007-2008
and at the Department of Urology in Bojnice Hospital in 2009-2012.

Methodology, disclosures: In our study, patients with positive digital rectal examination (DRE) and/or with hig-
her prostate specific antigen (PSA) levels (>4 ng/ml) are included. We excluded patients with PSA levels greater
than 50ng/ml, as well as patients with less than 8 biopsy cores. The number of examined patients fulfilling the
criteria was 474. An average age of them was 66.3 years (SD±8.3years). As an antibacterial prophylaxis, the
patients were given fluoroquinolons in a dose of 500mg twice a day during a 3-day course of antibiotics, while the
first dose was given one day before the procedure. In high risk patients, we used a single intramuscular dose of
gentamycin 160mg right before the procedure followed by fluoroquinolons for the next five days.

Results: The most severe complication was vasovagal reaction, which occurred in 9 (1.9%) cases. Haematuria
occurred in 122 (25.7%) cases up to 3 days and  in 10 (2.1%) patients up to 7 days. Six patients (1.3%) required
hospital admission for severe haematuria. Dysuria occurred in 71 patients (15%). Rectal bleeding occurred in 90
(19%) cases with an average 2 days of bleeding, from which 7 patients were admitted to hospital and administered
haemostyptics. From the mentioned count, 2 (0.4%) patients underwent a rectal tamponade and one (0.2%) patient
with arterial bleeding underwent an arterial ligation of a stricken artery. Haemospermia occurred in 71 (15%)
cases. 23 (4.9%) patients suffered fever above 38°C, within whom in 7 (1.5%) cases was microscopicaly proven uri-
nary tract infection requiring hospitalisation lasting 7 days on average. Sepsis occurred in 3 (0.6%) patients, symp-
tomatic bacterial prostatitis in 6 (1.2%) cases and urinary retention occurred in one (0.2%) patient. There was not
any significant higher amount of complications in between 8-core and 10-core biopsy (P=0.26), not even in betwe-
en 8-core and 12-core biopsy (P=0.32). 

Conclusion: TRUS PB is a safe procedure with quite a low risk of complications. An important moment  is a close
monitoring right after the procedure. The most of the complications may persist for around two weeks and are trea-
ted conservatively without persistent effects. Prophylaxis with broad spectrum antibiotics may provide an adequa-
te coverage and lowers the risk of infectious complications.
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INTRODUCTION

TRUS PB is a basic and most common method in prostate cancer (PC) evaluation and
diagnostics. The PSA levels (1) and DRE have a key role in an early diagnostics of the pro-
state cancer. Patients with a higher PSA levels and/or with suspicious findings on DRE are
recommended the ultrasound guided biopsy. It is an invasive diagnostic procedure with
a risk of infectious and other complications. PB can cause bacterial prostatitis, symptoma-
tic urinary tract infection, fever, chills, as well as sepsis (2). Aerobic or anaerobic organisms
may be introduced when performing the transrectal biopsy, the most common being
Escherichia coli (3). Thus the use of broad spectrum antibiotics lowers the risk of infectious
complications. Currently fluoroquinolones for three days are the antibiotics of choice in
TRUS guided prostate biopsy (4).

In general we may say, that TRUS PB is a safe method and very well tolerated by patients.
A mild haematuria, haematospermia, as well as transient rectal bleeding occur often, so
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that we may consider them as a result of procedure more than as an complication (5).
Severe complications include urosepsis, severe rectal bleeding and haematuria requiring
endoscopic treatment.  It is recommended to check on the patient for a while right after the
biopsy to prevent the severe rectal bleeding or significant haematuria.

MATERIAL AND METHODS

The study includes patients examined at the Department of Urology UHM in 2007-2008
and at the Department of Urology in Bojnice Hospital in 2009-2012, who were indicated for
PB for positive DRE and/or higher PSA levels (>4 ng/ml). We excluded patients with PSA
levels greater than 50ng/ml, as well as patients with less than 8 biopsy cores. The number
of examined patients fulfilling the criteria was 474, while 186 (39.2%) were examined in
Bojnice and 288 (60.8%) were examined in Martin. An average age of them was 66.3 ± 8.3
(SD) years.

We took, at least, 8 biopsy cores (Fig. 1a) from the peripheral zone at the prostate volume
up to 40ml (62 patients – 13.1%), 10 biopsy cores (Fig. 1b) at the volume up to 60ml (296
patients – 62.4%) and 12 biopsy cores (Fig. 1c) at the prostate volume above 60ml (116
patients – 24.5%).
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Fig. 1a Example biopsy                    Fig 1b. Example biopsy              Fig. 1c. Example biopsy 
locations in a 8-core PB                    locations in a 10-core PB              locations in a 12-core PB

Technique
DRE, as well as TRUS were provided by experienced senior urologists. TRUS examination

in Bojnice was provided with Bruel – Kjaer Flex focus (Dennmark) and in UTH in Martin
with Siemens Sonoline Adara (Germany) ultrasound devices. The biopsy was performed
with a spring-driven needle core biopsy device – Magnum biopty gun 2.2 with a needle of
18G. The lenght of biopsy cores was 22mm on average. Every patient was carefully monito-
red at the department for 2 hours after the procedure. One week before the procedure, the
NSAIDs and salicylates were discontinued and warfarine bypassed by low molecular hepa-
rines followed by the prothrombine time test. Urine culture was taken in patients with the
Foley cathether and in case of positivity, followed by the broad spectral antibiotics use prior
to the PB. We did not use the local anesthesia. Neither enema nor glycerine cion were used.
Every patient was fully informed and signed the informed consent prior to the procedure.

Antibiotic prophylaxis
Quinolones (ciprofloxacin 500mg twice a day orally) were used one day before the proce-

dure followed by their intake the next two days. In high risk patients (endocarditis, valvu-
lar protheses, diabetes mellitus), a single dose of gentamycin 160mg intramuscular was
added, followed by five days cover of fluoroquinolones.
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RESULTS

Prostate cancer was diagnosed in 233 (49.2%) cases out of 474 patients. Those, in whom
PC was biopsy-verified, were older, an average age was 68.2 ± 8.5 (SD) years and had lower
prostate volume (median = 33ml) in comparison to the age of those with negative PC finding
64.5 (SD 7.7) years and higher prostate volume (median = 40ml).

In 9 (1.9%) patients, a vasovagal reaction with bradycardia and hypotension occurred within
30 minutes after the biopsy and usually subsides up to 30 minutes spontaneously. Haematuria
lasting up to 3 days occurred in 122 (25.7%) patients, up to 7 days in 10 (2.1%) cases. In 6
(1.3%) cases acute hospital admission was required and followed by administration of haemo-
styptics. Cathethrisation was required in one (0.2%) case. Rectal bleeding occurred in 90 (19%)
patients with a history of  days bleeding on average. Seven (1.5%) out of those were admitted to
the department and administered haemostyptic therapy,  two (0.4%) patients underwent acute
rectal tamponade. One (0.2%) patient required endoscopic suture of a bleeding artery in a gene-
ral anaesthesia. Haematospermia was reported in 71 (15%) cases. Dysuric disorders were
reported in 71 (15%) cases. Fever above 38°C occurred in 23 (4.9%) patients and in 7 (1.5%) out
of those urinary tract infection was proven  microscopically (3x Enterococcus faecalis a 4x
Escherichia coli), which required hospitalisation up to 7 days on average. Septicaemia was
reported in 3 (0.6%) cases and required parenteral antibiotic cover. Symptomatic bacterial pro-
statitis was reported in 6 (1.2%) cases. In 3 (0.6%) of those an epicystostomy was provided and
the therapy included antibiotics and alphablockers use. One (0.2%) case of urinary retention
occurred. There was not a report of an epididymitis in our study.

The complications which followed TRUS PB are summarized in Table 1. The complications
requiring hospitalisation are in Table 2).
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Table 2. Complications of TRUS PB requiring hospital admission  (n = 474 patients)

Table 1. Complications following TRUS prostate biopsy  (n = 474 patients)

Complication

Vasovagal reaction up to 30 min.

Haematuria up to 3 days 

up to 7 days

Haematospermia

Rectal bleeding

Dysuria

Fever above 38°C

Acute bacterial prostatitis

Acute urinary retention

Patient count (%)

9 (1.9%)

122 (25.7%)

10  (2.1%)

71 (15%)

90 (19%)

71 (15%)

23 (4.9%)

6 (1.2%)

1 (0.2%)

Complicaton

Severe haematuria

Severe rectal bleeding

Fever / urosepsis

Surgical intervention

Blood transfusion

Patient count (%)

6 (1.3%)

7 (1.5%)

7 (1.5%)

1 (0.2%)

1 (0.2%)
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We have not reported any statistically significant higher occurrence of complications in
between 8-core and 10-core biopsy (P=0.26), not even in between 8-core and 12-core biop-
sy (P=0.32).

DISCUSSION

Transrectal ultrasound-guided prostate biopsy is a safe and well-tolerated outpatient pro-
cedure. Nevertheless, it can be associated with early and late onset complications, which
can be minor or severe, sometimes requiring hospital admission. 

The early complications include procedural discomfort, transient rectal bleeding, haema-
turia as well as vasovagal syncope.  Late onset complications include fever, dysuria, hae-
matospermia and haematuria. In some series, TRUS PB is associated with a rate up to 80%
of minor complications (5).

These results correspond with our case-study, in which 378 (79.7%) out of 474 patients
mild complications occurred. Every patient must understand the potential complications of
the procedure and  discussed and assesed by a senior urologist.

The most frequent noted complication of TRUS-guided PB is bleeding, followed by the uri-
nary tract infection. The infectious complications include symptomatic bacterial prostatitis,
symptomatic urinary tract infection and urosepsis. Asymptomatic bacteriuria is not consi-
dered an infectious complication as long as it resolves itself spontaneously without any anti-
biotic use. Bleeding is the most common complication described in world case-studies. It
occures in 4-74% cases of TRUS-guided PB, including the rectal bleeding  in 2-40%, hae-
matospermia in 15 up to 78% cases (5,6,7,8,9).  Most of the cases do not require any sur-
gical intervention and subside spontaneously.  In our study, haematuria subsided sponta-
neously within three days, which corresponds with the world cases. In 6 (1.2%) cases, the
haemostyptics were used to arrest the bleeding. In one (0.2%) case of the acute urinary
retention a Foley cathether was inserted.

Likewise, Javorka et al. (9) evaluated sextant PB  with prophylactic antibiotics cover
(Ciprofloxacine 250mg) in 303 case-reports. Haematuria was reported in 31% cases, acute
rectal bleeding in 21%, dysuria in 18%, haematospermia in 15% and fever in 6% cases. The
bleeding, usually,  subsided within 7 days, which is longer than in our case-study, in which
it resolved itself among most of the patients (74.3%) within three days despite more biopsy
cores.

In one patient of our case-study, the surgical treatment of bleeding was provided right
after the biopsy procedure, which was not reported in above mentioned case-studies.

Table 3. shows the list of complications of PB mentioned in world case-studies. It is obvi-
ous, that the complication rate is very different in all the cases. The complication rate in our
case-study corresponds with the world reports.

The relation between the number of biopsy cores and the complication rate was closely
studied worldwide. The authors have not detected any statistically significant difference of
increased complication rate respecting the increased number of cores (5,16,17). We conclu-
de the same results in our case-study, respectively. We have not reported any statistically
significant higher occurrence of complications in between 8-core and 10-core biopsy
(P=0.26), not even in between 8-core and 12-core biopsy (P=0.32).

The periprocedural antibiotic prophylaxis intends to reduce the risk of  local and sys-
temic infectious complications. Alike in other procedures, it is prefarable to use a short-
term regimen. These decrease the risk of side-effect of the antibiotics, bacterial resistan-
ce as well as the allergic reactions. It is prefarable to use antibiotics which are not admi-
nistered in the common infection treatment. Extended antibiotic cover for more than 3
days has not proven any significant decrease of the infectious complications in compari-
son to the short-term regimen. The high risk patients with diabetes mellitus, immuno-
suppressed, with the history of bacterial prostatitis, recurrent urinary tract infections or
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long-term cathethrised patients are exceptions. In these cases, the risk of infectious com-
plications is significantly higher and antibiotic cover is provided for 5 days at least. For
the urinary tract, the fluoroquinolones are the the most appropriate and efficacious.
These maintain high efficacy, sufficient serum and tissue concentration without the need
of redosing. They are rarely associated with allergic reactions and are not likely to pro-
mote bacterial resistance or side effects (18). In our group of patients, likewise in the other
authors , cover of fluoroquinolones lasted 3 days, followed by the minimal amount of
infectious complications (7.6%).

The prebioptis antibiotic prophylaxis include one- or three-day regimen (19,20).  Aron et
al. (21) published a comparative study, which revealed significantly lower incidence of infec-
tious complications in patients covered by ciprofloxacine than in placebo. Very similar
results were reported in one- or three-day regimen. Larsson et al. (22) revealed the high effi-
cacy of 2 doses of ciprofloxacine 750mg combined with metronidazole 400mg. Infectious
complications occurred in only 4.7% out of 289 patients. Scheaffer et al. (23) evaluated one-
day and three-day slow-release ciprofloxacine cover. The 3-day regimen achieved signifi-
cantly better results. Three-day antibiotic ciprofloxacine cover (2x500mg  one day prior the
procedure, followed by 2 days after the procedure), recommended by EAU Guidlines 2013
(4), is used in our departments respectively. The incidence of infectious complications in our
group is relatively low and is comparable with other case-studies. It is obvious from the
above mentioned, that the antibacterial propfylaxis is effective in preventing  the incidence
of infectious complications following TRUS-guided PB.

CONCLUSIONS

Transrectal ultrasound-guided punch prostate biopsy with standard minimum 10 core
samples is a precise and reliable method of obtaining tissues of the gland to be examined
microscopically for the presence of cancer. It is a safe procedure with a relative low risk of
complications when the adequate periprocedural care is provided. The most important is
a close monitoring  right after the procedure. Most complications are treated conservative-
ly without any persistant effects. The antibiotic prophylaxis is necessary since it lowers the
risk of infectious complications.
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Table 3. Complications percentage given by biopsy session, irrespective of  the number of cores, in
world

Complication/Author

Haematuria

Haematospermia

Fever above 38°C

Dysuria

Rectal bleeding

Acute bacterial prostatitis

Acute urinary retention

Epididymitis

Peyromaure
et al.(10) 

(n=275)

74.4%

78.3%

3.7%

-

-

1.2%

-

-

Collins 
et al.(11)

(n=89)

58%

29%

4%

7%

37%

-

-

1%

Kirkels 
et  al.(12) 

(n=1687)

24%

45%

4%

-

2%

-

-

-

Kreutzer 
et al.(13) 

(n=140)

55.6%

-

3.4%

29.9%

-

-

-

-

Zisman 
et al.(14) 

(n=98)

58%

51%

5%

-

40%

-

4.5%

-

Pushkar
a Govorov (15)

(n=612)

35.9%

27.1%

-

-

13%

3.6%

1.5%

1.1%

Javorka 
et al.(9)

(n=200)

31%

15%

6%

18%

21%

-

-

-

Cech   
et al. 
(n=474)

27.8%

15%

4.9%

15%

19%

1.2%

0.2%

0

maketa 14/1_MAKETA  7/1  5/22/14  1:18 PM  Stránka 31



REFERENCES

1. Klečka J, Holubec L, Pešta M, Hora M, Topolčan O, Eret V. Nádorové markery karcinómu prostaty. Ces Urol
2008; 12(3): 173-185.

2. Sigebara K, Miyagi T, Nakashima T, Shimamura M. Acute bacterial prostatitis after transrectal nedele biopsy:
clinical analysis. J Clin Chemother 2008; 14: 40-43.

3. Webb NR, Woo HH. Antibiotic prophylaxis for prostate biopsy. BJU International 2002; 89: 824-828.
4. EAU Guidelines 2013; Prostate cancer; 6. p: 18.
5. Ecke TH, Gunia S, Bartel P, Hallmann S, Koch S, Ruttloff J. Complications and risk factors of transrectal ultra-

sound guided nedele biopsies of the prostate evaluated by questionnaire. Urol Oncol 2008; 26: 474-478.
6. Sieber P, Rommel F, Theodoran C. Contemporary prostate biopsy complication rates in community-based uro-

logy practice. Urology 2007; 70(3): 498-500.
7. Ghani K, Dundas D, Patel U. Bleeding after transrectal ultrasonography-guided prostate biopsy: a study of 7-

day morbidity after a six, eight and 12-core biopsy protocol. BJU Int 2004; 94(7): 1014-1020.
8. Raaijmakers R, Kirkels WJ, Roobol MJ. Complication rates and risc factors of 5802 transrectal ultrasound-gui-

ded sextant biopsies of the prostate within a population-based screening program. Urology 2002; 60: 826-830.
9. Javorka K jr., Švihra J, Ľupták J, Eliáš B, Kliment J. Hodnotenie kvality života po transrektálnej biopsii pro-

staty pod ultrazvukovou kontrolou a jej komplikácie. Klinická onkologie 2000; 139: 758-761.
10. Peyromaure M, Ravery V, Messas A, Toublanc M, Boccon-Gibod L. Pain and morbidity of an extensive prosta-

te 10-biopsy protocol: a prospective study in 289 patients. J Urol. 2002; 167(1): 218-221.
11. Collins GN, Lloyd SN, Hehir M, McKelvie GB. Multiple transrectal ultrasound-guided prostatic biopsies-true

morbidity and patient acceptance. BJ Urol 1993; 71: 460-463.
12. Kirkels WJ, Rietbergen JBW, Boeken Kruger AE, Kranse R, Schroder FH. Complication rates and risk factors

of ultrasound-guided transrectal core biopsies of the prostate in a population based screening program. J Urol
1997; 146: 75-77.

13. Kreutzer N, Wolter S, Haupt G, Engelmann U. Schmerzwahrnehmung und Komplikationen bei der transrek-
talen Prostatabiopsie. Aktuel Urol 2012; 33: 277-282.

14. Zisman, A., Leibovici, D., Siegel, Y.I., Lindner, A. Complications and Quality of Life Impairment After
Ultrasound Guided Prostate Biopsy - A Prospective Study 1999 Selected Abstracts from American Urological
Association annual meeting.

15. Pushkar’ Dlu., Govorov A.V. Complications of transrectal biopsy of the prostate. Urology 2005; 112(2): 40-42.
16. Paul R, Scholer S, van Randenborgh H. Morbidity of prostatic biopsy for different biopsy strategies: is there

a relation to core number and sampling region? Eur Urology 2004; 45: 450-456.
17. Naughton CK. A prospective randomized trial comparing 6 versus 12 prostate biopsy cores: Impact on cancer

detection. J Urol 2000; 163: 168-171.
18. Lugg J, Lettieri J, Stass H, Agarwal V. Determination of the concentration of ciprofloxacin in prostate tissue

following administration of a single, 1000 mg, extended-release dose. J Chemother 2008; 20: 213-218.
19. Lindstedt S, Lindstrom U, Ljunggren E, Wullt B, Grabe M. Single-dose antibiotic prophylaxis in core prostate

biopsy: Impact of timing and identification of risk factors. Eur Urol 2006; 50: 832-837.
20. Tobias-Machado M, Correa TD, De Baros EL, Wroclawski ER. Antibiotic prophylaxis in prostate biopsy. A com-

perative randomized clinical assay between ciprofloxacin, norfloxacin and chloramphenicol. Int Braz J Urol
2003; 29(4): 313-319.

21. Aron M, Rajeen TP, Gupta NP. Antibiotic prophylaxis for transrectal nedele biopsy of the prostate: a random-
ized controlled study. BJU Int 2000; 85: 492-494.

22. Larsson P, Norming U, Tornblom M, Gustafsson O. Antibiotic prophylaxis for prostate biopsy: benefits and
costs. Prostate Cancer Prostatic Dis. 1999; 2: 88-90.

23. Schaeffer AJ, Montorsi F, Scattoni V, Perroncel R, Song J, Haverstock DC, Pertel PE. Comparison of a 3-day
with a 1-day regimen of an extended-release formulation of ciprofloxacin as antimicrobial prophylaxis for
patients undergoing transrectal nedele biopsy of the prostate. BJU Int 2007; 100: 51-57.

Received: April, 7, 2014
Accepted: April, 30, 2014

A C T A  M E D I C A  M A R T I N I A N A  2 0 1 4   14 / 132

maketa 14/1_MAKETA  7/1  5/22/14  1:18 PM  Stránka 32


