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Abstract 

Background  Prostate biopsy (PB) is the gold standard for verifying the diagnosis of prostate cancer in men with 
clinical symptoms. Transrectal ultrasound (TRUS)-guided PB is the most common method for diagnosis; however, it 
has a few adverse effects. Mild consequences like bleeding and pain are prevalent but temporary. Since the relation-
ship between erectile dysfunction and lower urinary tract symptoms (LUTS) and TRUS-guided PB is inconsistent in the 
literature, we aimed to conduct a study on these two consequences on males within 1 month following TRUS-guided 
PB.

Methods  Patients with a PSA ≥ 4 ml/ng who were determined to undergoTRUS-guided PB were enrolled in this 
prospective study. Patients’ urinary symptoms and erectile function were evaluated using the International Pros-
tate Symptom Score (IPSS) and International Index of Erectile Function-5 (IIEF-5) questionnaires the day before and 
1 month after PB. Also, using uroflowmetry, the patients’ urinary peak flow rate (Qmax) was recorded. SPSS version 18 
was used to compare and analyze variables.

Results  The mean age of the participants was 67.47 ± 9.38 years. Before the PB, the IIEF-5 score was 20.19 ± 7.24, 
and after the PB, it was 20.25 ± 7.24 (p = 0.865). The Qmax level rose from 7.35 ± 2.15 to 7.74 ± 2 ml/s (p = 0.07). After 
TRUS-guided PB, the average IPSS score reduced from 11.48 ± 9.93 to 9.88 ± 8.22 which was statistically significant 
(p < 0.001).

Conclusions  This study indicated that TRUS-guided PB had no negative impact on erectile function or LUTS in 
participants and may even relieve urinary symptoms to some extent. Overally, TRUS-guided PB appears to be a safe 
strategy for evaluating prostate cancer suspects.
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1 � Background
Prostate cancer is by far the most common malignant 
tumor in elderly males [1]. The digital rectal examination 
(DRE), the prostate-specific antigen (PSA) blood test, 
and prostate biopsy (PB) are diagnostic tools for screen-
ing for prostate cancer at an early, treatable stage [2]. 
A PB is the gold standard approach for confirming the 
diagnosis of prostate cancer in men with symptoms of 
the disease [3]. The systematic 12-core transrectal pros-
tate biopsy guided by transrectal ultrasound (TRUS) has 
become a well-established, routinely performed approach 
for detecting prostate cancer [4]. Although transperineal 
prostate biopsy is associated with fewer complications 
than the transrectal biopsy, the technique’s adoption has 
been gradual due to the perception that general or spi-
nal anesthesia is required, and transrectal biopsy remains 
the most prevalent technique for prostate biopsy [5]. 
Moreover, methods such as MRI-targeted biopsy are 
already utilized for this purpose and MRI is more accu-
rate than TRUS. However, TRUS is less expensive, more 
accessible, and nearly as accurate as MRI, making it the 
preferable method for prostate biopsy [6, 7]. Generally, 
TRUS-guided PB is well tolerated and carries a minimal 
risk of serious consequences. Nevertheless, mild compli-
cations such as pain and bleeding are common but often 
transient [8]. Regardless of the biopsy method, mild, 
self-limiting bleeding (hematuria, hematospermia) is the 
most common post-PB consequence [9]. The most seri-
ous consequences consist of sepsis and severe hematuria 
[10].

An erection in the penile region results from a series 
of complex neurovascular, humoral, and psychological 
events [11]. Erectile dysfunction (ED) is characterized 
as the chronic inability to attain and keep an erection 
enough for satisfying sexual performance [12]. Several 
factors, such as anesthesia, age, mental stress, and injury 
to the neurovascular bundles, may influence or impair 
normal erectile function following PB [11]. LUTS are 
symptoms caused by diseases and conditions influenc-
ing the bladder and urethra, such as urinary incontinence 
(e.g., stress, urge, and mixed urinary incontinence); stor-
age/overactive bladder symptoms (e.g., urgency, fre-
quency, and nocturia, with or without incontinence); 
voiding (e.g., urinary retention, hesitancy, straining to 
void, slow or interrupted stream); and postmicturition 
(e.g., terminal dribbling) [13].

LUTS and ED are among the adverse symptoms 
observed following a PB [14]. The evidence for ED and 
LUTS following a TRUS-guided PB is contradictory, 
though most studies suggest that these two complications 
are only temporary after a TRUS-guided PB. This study’s 
objective is to examine the effects of TRUS-guided PB on 
ED and LUTS.

2 � Methods
2.1 � Study design and sampling
The research design was a prospective study. All patients 
referred to the urology clinic of Razi Hospital in Rasht 
who had a PSA above 4  ml/ng and were determined to 
undergo PB under TRUS guidance were evaluated over 
1  year. As background and intervening variables, the 
patients’ age, history of surgery and anesthesia, PSA level, 
comorbid diseases, history of urinary tract infection, 
and pharmacological treatment for lower urinary tract 
symptoms were questioned after gaining their consent. 
Patients with a penile prosthesis, a biopsy within the last 
6 weeks, a history of lower urinary tract disease (bladder 
stones, neurogenic bladder, bladder cancer, and urethral 
stricture), urinary retention, or active urinary infection 
were excluded from the study.

2.2 � IPSS and IIEF‑5 questionnaires
All patients underwent TRUS-guided PB with the stand-
ard twelve cores at the outpatient urology clinic. No 
new medications were administered to the patients after 
the biopsy. The patients’ urinary symptoms and sexual 
function were assessed using the International Prostate 
Symptom Score (IPSS) and International Index of Erec-
tile Function-5 (IIEF-5) questionnaires the day before 
and 1  month afterward the biopsy. The IPSS question-
naire consists of seven questions about incomplete blad-
der emptying, frequency, urinary hesitancy, urgency, 
weak urinary flow, straining, and nocturia, and each item 
has a scoring range of 0- 5. The total number of points 
is 35. A score between 0 and 7 indicates a mild urinary 
disorder, 8–19 a moderate condition, and 20–35 a severe 
condition. The five-item IIEF-5 questionnaire comprises 
questions concerning achieving an erection during sex, 
maintaining it till the end of the intercourse, experienc-
ing satisfaction from the intercourse, and the number of 
times the person had sex in the previous month. There 
are five classifications for the severity of sexual dysfunc-
tion: 0–7 severe dysfunction, 8–11 moderate, 12–16 mild 
to moderate, 17–21 mild, and 22–25 no dysfunction.

2.3 � Uroflowmetry
Uroflowmetry was performed on patients the day before 
and 1 month after the biopsy to assess any changes in uri-
nary flow. Uroflowmetry is a noninvasive and low-cost 
screening test for individuals with urination disorders 
that provides information on storage and voiding symp-
toms. The recorded pattern of urine flow is sometimes 
used for potential diagnosis. The maximum urinary flow 
rate, total urine volume excreted, average urinary flow, 
and residual urine after emptying can also be determined 
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from the data collected. Patients’ maximum flow rates 
(Qmax) were recorded and compared before and after 
the biopsy.

2.4 � Statistical analysis
The information was organized using descriptive statis-
tics, tables, and graphs after the data had been collected, 
and the relative frequency and 95% confidence interval 
(95% CI) were used to calculate the average level of lower 
urinary symptoms and sexual performance. The IPSS and 
IIEF-5 scores and Qmax levels were compared before and 
after biopsy using the paired T-test in the case of normal 
distribution and the nonparametric Wilcoxon test in the 
non-normal distribution. One-way analysis of variance 
(ANOVA) and the Kruskal–Wallis test will be utilized 
to compare the changes based on background and con-
founding variables. The significance level for all tests was 
set at 0.05, and SPSS 18 was used for statistical analysis.

3 � Results
This study evaluated the research variables of 70 patients 
who received TRUS-guided prostate biopsies. The par-
ticipants had an average age of 67.47 ± 9.38  years. This 
research evaluated the complete information of 63 sam-
ples in terms of Qmax, 63 samples in terms of IPSS 
score, and 55 samples in terms of IIEF-5 score before 
and after TRUS-guided PB. The results indicated that the 
Qmax score before and after the biopsy followed a nor-
mal distribution, whereas the IPSS and IIEF scores did 
not; therefore, the paired T-test was used to compare 
the Qmax levels, while the Wilcoxon test was utilized to 
compare the IPSS and IIEF-5 scores.

Table  1 compares the average IIEF-5 and IPSS before 
and after the TRUS-guided PB. Based on the data, 
the IIEF-5 score was 20.19 ± 7.24 before the PB and 
20.25 ± 7.24 after the PB. Using the Wilcoxon test, there 
was no statistically significant difference in the average 
IIEF-5 before and after the biopsy (p = 0.865). The mean 
IPSS score after TRUS-guided PB decreased by around 
2 points from 11.48 ± 9.93 to 9.88 ± 8.22, and this differ-
ence was statistically significant using the Wilcoxon test 
(p < 0. 001).

According to Table  2, despite an increase of 0.4  ml/s 
in the Qmax level from 7.35 ± 2.15 to 7.74 ± 2 ml/s, this 
difference was not statistically significant (p = 0.07) using 
the paired T-test. Figure  1 illustrates the comparison 
between the 95% confidence intervals of all three vari-
ables before and after biopsy.

Table 3 displays the changes in IPSS, IIEF-5 scores, and 
Qmax before and after TRUS-guided PB based on age 
and PSA level variables using Spearman’s rho correlation 
coefficient. There was no statistically significant associa-
tion between these three variables and age or PSA level.

The nonparametric Mann–Whitney test was employed 
to compare the changes in the aforementioned scores 
with other background and intervening variables under 
consideration. There was no correlation between the use 
of terazosin, finasteride, tamsulosin, or prazosin, or a his-
tory of herniorrhaphy, hemorrhoidectomy, varicocelec-
tomy, cholecystectomy, hypothyroidism, hypertension, 
ischemic heart disease, chronic kidney disease, diabetes, 
chronic lung disease, or open heart surgery, and these 
score changes in terms of all three variables (p > 0.05).

4 � Discussion
In this study, the participants’ average age was 
67.47  years. The score of the IIEF-5 questionnaire was 
20.19 before the PB and increased to 20.25 1 month after 
the procedure (p = 0.865). The Qmax level increased 
from 7.35 to 7.74  ml/s, with a significance level of 
p = 0.07. Also, following TRUS-guided PB, the patients’ 
average IPSS score dropped from 11.489 to 9.88, and this 
difference was significant (p < 0.001).

In males, ED is a frequent and significant quality of life 
concern, and those candidates for prostate biopsies are 
particularly concerned about this issue. The pathophysi-
ology of ED is not yet fully understood. Direct structural 
damage to the neurovascular bundle surrounding the 
prostate or pressure on nerves caused by a hematoma or 
edema after biopsy might cause ED [15].

While some studies suggest that a PB has no effects on 
erectile dysfunction, others suggest that it can induce ED 
in the short and long term. In a study by Kamali et  al., 
there was a statistically significant drop from a mean 
score of 23 on the IIEF-5 questionnaire 1 month prior to 
the biopsy to a score of 18 1 month after the procedure. 
In a recent study by Tuncel et al., the mean IIEF-5 score 
was 20.8 prior to biopsies and 17.4 3 months afterward; 
this difference was statistically significant [16]. In the 
study of Murray et al., 1 week after the biopsy, the IIEF-5 
score was significantly lower than before the biopsy (18.2 
vs. 15.5). This remained considerably decreased after 4 
(17.3) and 12  weeks (16.9) following the biopsy [17]. In 
contrast, the current study discovered that TRUS-guided 
PB had no significant effect on erectile function. Simi-
larly, in a study by García Rojo et al., there were no sig-
nificant differences between pre-biopsy and post-biopsy 
IEEF-5 scores at 3 and 6 months, and neither the num-
ber of biopsy cores nor the number of previous biopsies 
influenced IEEF-5 scores [18]. The majority of studies, 
however, suggest that TRUS-guided PB only has a tempo-
rary impact on erectile function [19–21]. Consequently, 
according to the studies and the postulated mechanism 
for ED, the occurrence rate of ED can be attributed to the 
accuracy of the procedure.
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LUTS can be unpleasant and socially isolating since the 
fear of urine leakage can lower self-esteem. Higher rates 
of mental health problems and diminished quality of 
life have been linked to LUTS [22]. In a study by Borghe 
et  al., the prevalence of LUTS following TRUS-guided 
PB was found to be 25% [9]. However, many of these 
patients have previously had LUTS due to their prostate 
hypertrophy.

Various research has yielded contradictory findings 
about LUTS. Multiple studies have indicated a correla-
tion between PB and transient LUTS [15, 23]. The study 
by Tobias et  al. revealed that the IPSS score increased 
significantly in the first week after the biopsy compared 
to before the biopsy but did not increase significantly in 
the 4th and 12th weeks compared to the baseline score 
[23]. On the contrary, some studies indicate that prostate 
biopsy does not raise the risk of urinary symptoms. In a 

study performed by Helfand et  al. utilizing the Ameri-
can Urological Association Symptom Index (AUA-SI) 
questionnaire, no correlation was seen between LUTS 
and TRUS-guided PB [24]. In our study, the mean IPSS 
score was reduced by around 2 points which was a sig-
nificant decrease. In a study conducted by Murray et al., 
the mean IPSS before TRUS-guided PB was 10.2, while 
the mean IPSS at 1 week, 4 weeks, and 3 months after the 
procedure decreased to 9.5, 9.4, and 9.3, representing sta-
tistically significant changes at 1 week and 4 weeks after 
PB [17]. Similar to our investigation, this study demon-
strated evidence in favor of LUTS improvement follow-
ing biopsy.

This decrease in the score and relative improvement 
in the urinary symptoms of patients may have multiple 
causes. Firstly, this demonstrates that the performed 
biopsies did not result in any consequences due to 

Table 2  Comparison of mean Qmax levels prior to and after TRUS-guided biopsy

Variable Evaluation period Mean (ml/s) N Standard deviation Mean deviation p value

Qmax Before biopsy 7.3517 63 2.15952 0.27207 0.07

After biopsy 7.7492 63 2.00039 0.25203

Fig. 1  Comparison of the 95% confidence intervals for IPSS, IIEF, and Qmax scores before and after TRUS-guided PB
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urethral stricture. Furthermore, the reduction in lower 
urinary tract symptoms may be attributable to the psy-
chological impact of the patients’ assurance that they 
would not develop cancer. Urinary symptoms can be 
exacerbated by stress, in this study stress related to hav-
ing prostate cancer.Chronic stress results in the release 
of cytokines and chemokines that promote inflamma-
tion. Pro-inflammatory cytokines alter the regulation 
of fluid overload pathways in the brain and spinal cord. 
These cytokines can also disrupt the bladder’s func-
tion by directly promoting detrusor hypertrophy and 
afferent nerve hypersensitivity and consequently cause 
LUTS [25–27]. One-fourth of males seeking a urologic 
consultation exhibit concurrent depression, anxiety, or 
stress symptoms [26]. In our study, the urinary symp-
toms may have been exacerbated by the fear of having 
prostate cancer prior to the biopsy; However, since this 
anxiety has been alleviated for most patients whose 
test results were negative, the urinary symptoms may 
have been reduced as a result. Moreover, the multiple 
biopsies done may have decreased the prostate’s vol-
ume and, as a result, decreased the pressure on the ure-
thra and relieved the patients’ symptoms. Although the 
decreased volume of the prostate at the time of biopsy 

may be insignificant, there is still a possibility of reduc-
ing the strain on the urethra.

Since the IPSS score is a subjective evaluation, we opted 
to examine LUTS before and after biopsy using objective 
techniques, such as the Qmax parameter. Prior to the 
biopsy, the average Q max level was 7.35 ml/s, but after-
ward, it rose to 7.74 ml/s. Although this increase was not 
statistically significant, its accordance with the decrease 
in the IPSS score suggests that PB has a beneficial influ-
ence on LUTS. However, to determine the positive asso-
ciation between PB and LUTS, uroflowmetry with larger 
sample size is required.

This study had some strengths and limitations to be 
noted. The use of uroflowmetry to confirm the changes 
in urinary symptoms was one of the study’s strengths. 
One of the limitations of our study was that the follow-
up was conducted only 1 month after the biopsy and not 
at longer intervals, which could have had an impact on 
the significance of the changes in the variables. Moreo-
ver, regarding the psychological influence of biopsy 
results on urine symptoms, it was unclear if patients with 
reduction in urinary symptoms had positive or negative 
biopsy results, and whether the reduction in their urinary 
symptoms was followed by a decrease in stress or not. It 

Table 3  Changes in IPSS, IIEF-5, and Qmax with age and PSA level

**Correlation is significant at the 0.01 level

*Correlation is significant at the 0.05 level

diff_QMAX diff_IPSS diff_IIEF Age PSA level

Spearman’s rho

diff_QMAX

 Correlation coefficient 1.000 − 0.341** − 0.125 0.040 0.074

 p value – 0.006 0.364 0.755 0.562

 N 63 63 55 63 63

diff_IPSS

 Correlation coefficient − 0.341** 1.000 − 0.338* − 0.046 0.114

 p value 0.006 – 0.012 0.720 0.374

 N 63 63 55 63 63

diff_IIEF

 Correlation coefficient − 0.125 − 0.338* 1.000 0.088 − 0.142

 p value 0.364 0.012 – 0.525 0.300

 N 55 55 55 55 55

Age

 Correlation coefficient 0.040 − 0.046 0.088 1.000 0.380**

 p value 0.755 0.720 0.525 – 0.001

 N 63 63 55 70 70

PSA

 Correlation coefficient 0.074 0.114 − 0.142 0.380** 1.000

 p value 0.562 0.374 0.300 0.001 –

 N 63 63 55 70 70
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is suggested that additional studies be carried out in this 
field in the future. Additionally, it is advised that changes 
in prostate volume be evaluated prior to and following 
the biopsies to determine whether the volume reduction 
of the prostate caused by biopsy is significant to improve 
urinary symptoms.

5 � Conclusions
This study demonstrated that PB using TRUS had no 
adverse effects on erectile function and urinary symp-
toms in patients and may even relieve urinary symptoms 
to some extent. However, since uroflowmetry did not 
reveal a significant increase in Qmax, it is required to 
perform further research about urinary flow alterations 
following PB with larger sample sizes and longer follow-
up periods. In general, TRUS-guided PB appears to be a 
safe method for evaluating patients suspected of prostate 
cancer.
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