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Complications of Transrectal Ultrasound-Guided Prostate Biopsy: 
Impact of Prebiopsy Enema
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Ky Hyun Chung, Jae Seog Hyun
Department of Urology, Gyeongsang National University Hospital, Gyeongsang National University School of Medicine, Jinju, Korea

Purpose: Transrectal ultrasound (TRUS)-guided biopsy of the prostate is usually safe. 
However, some patients are hospitalized owing to complications from TRUS biopsy. 
We identified the risk factors for complications and effective preventive measures for 
treating complications after TRUS biopsy.
Materials and Methods: Medical records and radiological images of 1,083 patients who 
underwent TRUS biopsy of the prostate over 10 years in Gyeongsang National 
University Hospital were examined retrospectively to investigate the correlation be-
tween complications after TRUS biopsy and preventive antibiotics, prebiopsy enema, 
number of biopsy cores, and pathological findings.
Results: Complications occurred in 69 patients (6.4%). The complication rates of the 
1,008 patients who received antibiotics and the 75 patients who did not were 6.3% and 
8.0%, respectively (p=0.469). Complication rates of the pre-biopsy enema group (n=658) 
and the group without prebiopsy enema (n=425) were 4.7% and 8.9%, respectively 
(p=0.007). Complication rates of the 6-core biopsy group (n=41) and the 12-core biopsy 
group (n=955) were 7.3% and 6.3%, respectively (p=0.891). Complication rates of the 
prostate cancer group (n=306) and the no prostate cancer group (n=713) were 6.2% and 
6.6%, respectively (p=0.740).
Conclusions: A prebiopsy enema was associated with a reduced risk of complications 
after TRUS biopsy. Preventive antibiotics, number of biopsy cores, and pathological 
findings did not significantly influence the complication rate.
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INTRODUCTION

By 2008, a total of 899,000 new patients with prostate can-
cer had been diagnosed worldwide, and it is estimated that 
up to 258,000 deaths occurred among these cases [1]. The 
prevalence of prostate cancer is increasing worldwide, in-
cluding in Asia, and early diagnosis of prostate cancer by 
use of transrectal ultrasound (TRUS)-guided prostate bi-
opsy is favored [2,3].

TRUS-guided prostate biopsy has been preferred as a 
standard prostate cancer diagnostic method since it was in-
troduced in 1937. It is an easy, quick, and less painful proce-
dure, particularly with the development of improved 

equipment and technology refinements related to biopsy 
[1,4,5]. However, because TRUS-guided prostate biopsy 
obtains tissues through the rectum, potential risks includ-
ing infectious complications, such as pyuria, bacteriuria, 
and fever; hemorrhagic complications including hema-
turia; relatively minor complications such as vasovagal 
syncope due to the pain of biopsy; and major complications, 
such as structural damage to surrounding anatomical 
structures and infectious septicemia, can occur [4,6]. 
Bleeding after TRUS-guided biopsy is reportedly the most 
common minor complication [7]. However, one study re-
ported that 6.6% of biopsied patients had major complica-
tions of acute prostatitis (3.8%), acute urinary retention 
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FIG. 1. Complications of transrectal ultrasound (TRUS)-guided 
prostate biopsy and the number of patients admitted. AP, acute 
prostatitis; HR, hematoma retention; VS, vasovagal syncope; 
NHR, nonhematoma retention; Cx, complication; Adm, 
admission.

(2.1%), hematuria (1.9%), rectal bleeding (0.2%), epi-
didymitis (0.2%), sepsis (0.05%), and vasovagal syncope 
(0.05%) [8].

Prophylactic antibiotic therapy and a prebiopsy enema 
are recommended for preventing infectious complications 
[1]. While these procedures generally reduce the incidence 
rate of infectious complications [9,10], the factors related 
to complications following TRUS-guided prostate biopsy 
are unclear.

We confirmed whether prophylactic antibiotic therapy 
and an enema are effective for reducing the incidence rates 
of complications and concurrently explored the relation-
ships between prostate cancer and the incidence rate of 
complications and between the number of biopsy cores and 
the incidence rate of complications.

MATERIALS AND METHODS

1. Subject selection and TRUS-guided prostate biopsy
This retrospective study was approved by the Institutional 
Review Board. We retrospectively studied 1,083 patients 
who underwent TRUS-guided prostate biopsy in Gyeong-
sang National University Hospital from May 2002 to April 
2012. The analyses relied on an examination of patient 
electronic and paper-based medical records, radiological 
imaging data, and telephone interviews. Patients with uri-
nary tract infection or chronic prostatitis were excluded be-
fore the procedure, and we determined the indication for 
biopsy as prostate-specific antigen (PSA)≥4 ng/mL or a 
palpable nodule on a digital rectal examination. All biopsy 
procedures were performed by a dedicated urologist, and 
prebiopsy enema was done with glycerin or saline solution 
1 hour before the procedure in patients scheduled for an 
enema. Patients scheduled for prophylactic antibiotics re-
ceived an intravenous injection of 200-mg ciprofloxacin 1 
hour before biopsy and 250-mg oral ciprofloxacin every 12 
hours for 7 days after the biopsy. An 18-gauge automated 
reusable or disposable biopsy gun was used with the pa-
tient in the lithotomy position, following either the 6-core 
or 12-core TRUS-guided biopsy method with a transrectal 
transducer.

2. Complications and associated risk factors
Complications comprised all complications that typically 
occur after TRUS-guided prostate biopsy: acute and chron-
ic prostatitis, vasovagal syncope, hematoma urinary re-
tention, and nonhematoma urinary retention. Age, PSA 
level, and TRUS prostate volume were considered risk fac-
tors for complications, and the effectiveness of antibiotic 
therapy and the prebiopsy enema procedure, which are rec-
ommended when performing a prostate biopsy, and the in-
cidence rates of complications were investigated. The im-
pacts of pathological findings and the number of biopsy 
cores on complications were also investigated.

3. Statistical analyses
Chi-square and independent-sample t-tests were used to 

reveal differences in age, PSA, and TRUS prostate volume 
among the cases in which complications occurred after 
TRUS-guided prostate biopsy and the cases in which com-
plications did not occur after the procedure. Cross-analysis 
with the chi-square test was done to confirm the incidence 
rates of complications and their correlation between the 
antibiotic therapy and prebiopsy enema groups. The 
chi-square test was also used to understand the incidence 
rate of complications and its correlation among patho-
logical findings and the number of biopsy cores. All data 
analyses were performed with IBM SPSS Statistics ver. 
20.0 (IBM Co., Armonk, NY, USA). Statistical significance 
was defined as p＜0.05.

RESULTS

1. Complications and hospital admission
Sixty-nine of the 1,083 patients (6.8%) experienced compli-
cations, including acute prostatitis (n=41), nonhematoma 
urinary retention (n=14), hematoma urinary retention 
(n=4), and vasovagal syncope (n=4), excluding minor prob-
lems, such as gross and microscopic hematuria or hemos-
permia. Among the 69 patients, 53 (76.8%) were ultimately 
hospitalized after biopsy. Excluding some complications 
such as vasovagal syncope, cases with infectious complica-
tions or hematoma urinary retention almost always re-
quired hospital admission (Fig. 1).

2. Patient characteristics and demographics 
The mean age of the 1,083 patients was 67.0 years, the pa-
tients’ mean PSA value was 50.2 ng/mL, their median PSA 
value was 8.56 ng/mL (range, 0.07–5,000.00 ng/mL), and 
their TRUS prostate volume was 42.6 cm3. No significant 
differences were observed between patients with and with-
out complications (Table 1).
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TABLE 1. Characteristics and demographics of the patients

               Variable      Total
Complication, mean±SD

p-value
No Yes

No. of patients
Age (y)
PSA (ng/mL)
TRUS volume (cm3)

    1,083
 67.0±8.9
 50.2±285.4
 42.6±16.2

1,014
66.8±8.9

    46.5±249.9
  42.4±16.1

69
69.0±8.8

  104.2±602.6
  46.2±16.8

0.065
0.432
0.072

SD, standard deviation; PSA, prostate-specific antigen; TRUS, transrectal ultrasound.

TABLE 2. Analysis of complications in each group

                          Group
Complication, n (%)

Total p-value
Yes No

Prophylactic antibiotic therapy
Antibiotic group
No antibiotic group

Prebiopsy enema
Prebiopsy enema group
Prebiopsy no enema group

No. of biopsy cores
6-Core biopsy group
12-Core biopsy group

Pathologic findings
Prostate cancer group
No prostate cancer group

63 (6.3)
  6 (8.0)

31 (4.7)
38 (8.9)

  3 (7.3)
64 (6.3)

19 (6.2)
49 (6.6)

945 (93.7)
  69 (92.0)

627 (95.3)
387 (91.1)

  38 (92.7)
955 (93.7)

287 (93.8)
694 (93.4)

1,008
75

658
425

41
1,019

306
743

0.469

0.007

0.740

0.891

3. Prophylactic antibiotic therapy and complications 
Among the 1,083 patients, 1,008 (93.0%) received prophy-
lactic antibiotics. Among these, complications occurred in 
63 patients (6.3%). Of the 75 patients (7.0%) who did not 
receive prophylactic antibiotics, six (8.0%) experienced 
complications (p=0.469) (Table 2).

4. Prebiopsy enema and complications
Among the 1083 patients, 658 (60.8%) had a prebiopsy 
enema. Among these, 31 (4.7%) experienced complications. 
A prebiopsy enema was not performed in 425 patients 
(39.8%), of whom 38 (8.9%) had complications (p=0.007) 
(Table 2).

5. Numbers of biopsy cores and complications
The TRUS-guided prostate biopsy method (6 cores or 12 
cores) was confirmed for 1,060 of the 1,083 patients from 
the medical records. Among the 1,060 patients, 41 (3.9%) 
had a 6-core biopsy, and complications occurred in 3 pa-
tients (7.3%). The 12-core biopsy was done in 1,019 patients 
(96.1%), and 64 patients (6.3%) experienced complications. 
The lower incidence rate of complications in the 6-core 
group was not significant (p=0.740) (Table 2).

6. Pathological findings and complications
The pathological findings were confirmed by examining 
the medical records of 1,049 patients. Among them, 306 pa-

tients (29.2%) had a diagnosis of prostate cancer. Of these, 
19 (6.2%) experienced complications. Benign pathological 
findings were recorded in 713 patients (70.8%). Of these, 
49 patients (6.6%) had complications. The lower incidence 
rate of complications in those with prostate cancer was not 
significant (p=0.891) (Table 2).

DISCUSSION

The total complication rate in this study was 6.8%, which 
necessitated hospitalization of 4.9% of the patients. A prior 
retrospective study of 1,687 patients treated from June 
1994 to July 1996 examined the incidence rate of complica-
tions, excluding gross and microscopic hematuria and he-
mospermia findings [4]. In that study, the incidence rate 
of infectious complications was 4.2%. Another retro-
spective study of 927 patients who underwent TRUS-guid-
ed prostate biopsy from January 2012 to July 2012 also ex-
amined the incidence rate of complications [11]. In that 
study, the incidence rate of infectious complications was 
4.1%, which was similar to our finding (3.8%).

However, the hospital admission rates of patients who 
underwent TRUS-guided prostate biopsy in the earlier 
studies (0.4% or 6.3%) were appreciably different from our 
finding. This may be because our patients had complica-
tions related to acute prostatitis and acute urinary re-
tention, which are both main complications of TRUS-guid-
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TABLE 3. Comparison of complications after transrectal ultrasound-guided prostate biopsy

                   Source AP Retention VS No. of patients Study design

Rietbergen et al. [4]
Rudzinski et al. [11]
Aron et al. [12]
Kanjanawongdeengam et al. [13]
Present study

 52 (3.1)
   4 (0.4)
 17 (7.4)
   2 (2.0)
 41 (3.8)

   7 (0.4)
 12 (1.3)

NA
NA

  18 (1.7)a

15 (0.9)
NA
NA
NA

  4 (0.4)

1,687
927
231
100

1,083

Retrospective
Retrospective
RCT
RCT
Retrospective

Values are presented as number (%).
AP, acute prostatitis; HR, hematoma retention; VS, vasovagal syncope; NHR, non-hematoma retention; RCT, randomized controlled 
trial; NA, Not assessed.
a: HR, 4; NHR, 14.

ed prostate biopsy, and they tended to be admitted to the 
hospital regardless of symptom severity.

Prophylactic antibiotic therapy and an enema are recom-
mended prior to biopsy to prevent such complications of 
TRUS-guided prostate biopsy. We confirmed that prophy-
lactic antibiotic therapy did not significantly decrease the 
complication rate after TRUS-guided prostate biopsy. 
Aron et al. [12] conducted a prospective randomized con-
trolled trial (RCT) from June 1996 to September 1998 on 
231 patients. They categorized the patients into a nonanti-
biotic group (n=75), a 1-day antibiotics group (n=79), and 
a 3-day antibiotics group (n=77) to confirm the incidence 
rate of complications. The groups receiving antibiotics had 
significantly lower incidence rates of infectious complica-
tions regardless of the duration of prophylactic antibiotic 
therapy than did the control group (p=0.003). These results 
differ from our study. This may be because it was difficult 
to limit the selection of study participants owing to the 
characteristics of our study and the lack of control of varia-
bles including changes in equipment and operators during 
the 10-year study period. Thus, a well-controlled pro-
spective randomized study is needed.

Kanjanawongdeengam et al [13] conducted an RCT from 
August 2008 to March 2009 on 100 patients, categorizing 
them into either a group receiving a 10% povidone-iodine 
enema before prostate biopsy (n=50) or a group receiving 
no enema (n=50). They reported that the incidence rate of 
infectious complications in the enema group decreased sig-
nificantly (p=0.025). Ghafoori et al. [14] also conducted a 
double-blind RCT on 208 patients by categorizing them in-
to either a povidone-iodine enema group or a control (no en-
ema) group. A significant decrease in infectious complica-
tions (p=0.001) was observed in patients who received an 
enema. These collective prior results [13-16] indicate that 
a prebiopsy povidone-iodine enema could reduce the risk 
of infectious complications after TRUS-guided prostate 
biopsy. We summarized and compared the results of prior 
studies with those of our study in Table 3.

Normal intrarectal flora are disseminated within the 
prostate owing to the insertion of biopsy equipment into the 
prostate through the rectum during TRUS-guided prostate 
biopsy, which causes infectious complications and can pro-
duce copious rectal bleeding that can be lethal [10,17]. In 

our study, a prebiopsy enema was done by using glycerin 
or saline, and this enema regimen was significantly effec-
tive for reducing the incidence rate of complications after 
TRUS-guided prostate biopsy. Another RCT in which 208 
patients were categorized on the basis of povidone-iodine 
enema or saline enema did not reveal a difference in uri-
nary tract infection rates [18]. Thus, the capability of pre-
biopsy enema to reduce infectious complications may in-
volve maintenance of bacteriostatic conditions regardless 
of the enema regimen, which contributes to decreasing the 
incidence rate of complications.

It can be inferred that 12-core biopsy, which involves 12 
biopsy needle insertions into the prostate during the proce-
dure, would have a higher incidence rate of complications 
than 6-core biopsy, which has 6 biopsy needle insertions. 
The difference in the complication rates based on the num-
bers of biopsy cores was analyzed, but no significant differ-
ence was detected. Sugishita et al. [19] conducted a similar 
study from January 1999 to December 2003 on 150 patients 
by categorizing them into either a 6-core biopsy group (52 
patients) or a 12-core biopsy group (98 patients). This retro-
spective analysis also revealed no difference in complica-
tion rates. However, another study prospectively studied 
complication rates on the basis of the difference in the num-
ber of biopsy cores (6-, 8-, and 12-core methods) used on 
1,000 patients and reported that the rectal bleeding in-
cidence rate, which was not included in our complication 
list, was high for the 8- and 12-core biopsy methods com-
pared with that for the 6-core biopsy [20]. The number of 
biopsy cores might be related to hemorrhagic complica-
tions, although it had a low correlation with the increase 
or decrease of infectious complications. Therefore, the 
12-core biopsy procedure should be done as quickly as pos-
sible by a well-trained doctor with advanced equipment. 
Well-controlled RCTs are needed to confirm the associa-
tion between number of biopsy cores and complication 
rates.

We also assessed the correlation between pathological 
findings and the incidence rate of complications, but no cor-
relation was detected. Therefore, the pathological findings 
of patients may not influence the incidence rate of compli-
cations due to age, PSA score, and prostate size, which are 
considered risk factors for complications, but are not re-
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lated to the complication rate for TRUS-guided prostate 
biopsy.

There were several limitations in this study. This was a 
retrospective study based on medical records and phone in-
terviews over a decade, many operators were involved dur-
ing the prostate biopsies, and we did not consider the 
change in equipment related to TRUS biopsy during the 
study period.

In summary, patient age, PSA score, and prostate vol-
ume were not related to complication rates, and no sig-
nificant difference in the incidence rate of complications 
was observed on the basis of whether prophylactic anti-
biotics were administered or the number of biopsy cores. 
A prebiopsy enema is an important method for preventing 
complications. Thus, a prebiopsy enema should be con-
ducted as a preventive method to reduce complications dur-
ing TRUS-guided prostate biopsy.

CONCLUSIONS

A prebiopsy enema was effective for preventing complica-
tions due to TRUS-guided prostate biopsy. Age, PSA score, 
and prostate volume were not related to the complication 
rate. Prophylactic antibiotics, number of biopsy cores, and 
pathological findings also did not influence the complica-
tion rate. A prebiopsy enema is recommended to reduce 
complications during TRUS-guided prostate biopsy, al-
though a definitive conclusion will require further well-de-
signed RCTs.
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