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Predictors of erectile dysfunction after 
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Purpose: To investigate the incidence and possible contributing factors of erectile dysfunction (ED) after transperineal template 
prostate biopsy (TTPB).
Materials and Methods: Males undergoing TTPB were prospectively administered a Sexual Health Inventory for Men (SHIM) ques-
tionnaire before biopsy and one month after. SHIM questionnaires were repeated at 3- and 9-months for males not receiving inter-
ventional treatment. Sexually inactive males were excluded. Interval change in SHIM categories based upon baseline characteris-
tics were evaluated. Multivariable logistic regression models were used to evaluate predictors of change in SHIM score category.
Results: A total of 576 males were included in our sample. Of these, 450 (78%) males underwent their first biopsy. A decline in 
SHIM category within the immediate 4-weeks post-biopsy was reported by 167 males (31% of total eligible sample). Age was the 
strongest predictor of decline in SHIM category, the predicted probability of a decline in SHIM at age 50 was 10% (95% confidence 
interval [CI], 1%–19%), 32% at age 60 (95% CI, 25%–40%) and 36% at age 70 (95% CI, 29%–44%). For new onset ED, the predicted 
probability of ED within 4-weeks post-TTPB were 6.7% at age 50 (95% CI, 0%–15%), 26% at age 60 (95% CI, 17%–34%) and 31% at 
age 70 (95% CI, 21%–40%).
Conclusions: Older age at biopsy is an independent predictor of immediate ED after TTPB in sexually active males. This association 
was observed in the subgroup with no pre-existing ED. These findings provide useful information when counselling males under-
going TTPB.
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INTRODUCTION

Prostate biopsy is the gold standard investigation for 
proving a diagnosis of prostate cancer. In the last decade, 
transperineal template prostate biopsy (TTPB) has replaced 
transrectal prostate biopsy in many centres, due to higher 
cancer detection rates [1-3] and lower rates of complications, 

in particular infection and post-biopsy sepsis [4,5]. More sig-
nificantly, TTPB demonstrates superior sampling of anterior 
and apical regions of the prostate, and is less likely to un-
derestimate disease volume and grade [3,6], making it an im-
portant tool for accurate risk stratification and subsequent 
active surveillance. 

Up to 25% of males undergoing TTPB have been repor-
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t ed to experience deficits in sexual function, with symptoms 
lasting up to 3 months post-TTPB [7,8]. Number of biopsy 
cores taken and presence of previous biopsies have been in-
vestigated as possible contributors for reduced sexual func-
tion after prostate biopsy [9-11]. Anatomical explanations 
postulated include neuropraxia caused by laterally directed 
biopsy needles resulting in injury to the prostatic neuro-
vascular bed, as well as compression on the neurovascular 
bundle by oedema or haematoma. Additionally, we postulate 
that TTPB may induce erectile dysfunction (ED) through 
neuropraxia at a higher rate than the transrectal approach 
given passage of multiple needles through the apex of the 
prostate where the neurovascular bundles are converging. 
The proximity to the neurovascular bundles during this ap-
proach is evident through observation of needle passage in 
real time ultrasound at time of biopsy, and also through the 
consistent apical scarring seen at radical prostatectomy in 
these patients.

There is no published long-term data available on sexual 
function after TTPB. In an era of increasing management of 
low-volume and localised disease, more males are undergoing 
active surveillance for low-volume cancers. This may lead to 
males having several prostate biopsies over the years whilst 
undergoing active surveillance protocols. 

Data examining the impact of TTPB on sexual function 
is key during counselling of patients for TTPB. More infor-
mation may also alleviate anxiety related to the diagnosis 
and procedure, which may have a psychological benefit and 
impact on sexual function outcomes. 

Our study aimed to investigate the incidence of ED after 
TTPB and possible contributing factors.

MATERIALS AND METHODS

We reviewed the results of  pre-biopsy Sexual Health 
Inventory for Men (SHIM) questionnaires prospectively ad-
ministered to all males undergoing TTPB at a multi-surgeon 
high-volume centre between October 2013 and February 
2019. Only patients who consented to having their data pro-
spectively collected were included in this study. All males 
who reported not being sexually active were excluded. Males 
were not instructed to avoid sexual activity after biopsy. 
SHIM questionnaires were repeated within four weeks of 
biopsy and at 3- and 9-months for males not receiving in-
terventional treatment. ED was defined by any total SHIM 
score of less than 22. For scores below 22, severity of ED was 
categorised as validated by the SHIM scoring tool [12,13]. 
These score categories are 22–25 (no ED), 17–21 (mild ED), 
12–16 (mild to moderate ED), 8–11 (moderate ED) and 5–7 

(severe ED). Baseline data collected included age at biopsy, 
pre-biopsy prostate-specific antigen (PSA), number of biopsy 
cores taken and whether the patient had a previous prostate 
biopsy.

All TTPB were performed by one of five experienced 
urologists (JG, DM, MF, RS, UH). Biopsies were performed 
using standardised TTPB protocols and sampling patterns of 
sectors as described by the Ginsburg Study Group [14]. Biop-
sies were performed under general anaesthesia, and between 
18 to 36 biopsy cores were sampled depending on surgeon 
clinical judgement, and based on previous investigation such 
as prostate magnetic resonance imaging and prostate vol-
ume. 18–24 cores were taken if the prostate volume was <30 
mL, where three cores were taken from each of the anterior, 
mid and posterior sectors. If  the prostate volume was be-
tween 30–50 mL, about four cores were taken from each of 
the anterior, mid and posterior sectors with additional cores 
taken from the base of the prostate. Similarly, for prostate 
volumes >50 mL, five cores were taken from each sector 
with additional cores taken from the basal sector.

The two outcome measures of interest were a change in 
one or more SHIM score categories immediately post-biopsy 
(within 4-weeks of biopsy) and development of post-biopsy 
ED (SHIM score 21 or below) for the subgroup of males with 
no pre-existing ED (SHIM score 22 or above). Males with 
the worst category of ED prior to biopsy were thus excluded 
from the analysis leaving a total eligible sample.

Predictors of the outcomes, including age, PSA, number 
of cores and repeat biopsy were evaluated as categorical 
variables with Wilcoxon rank-sum tests. These were then 
entered simultaneously into a multivariable logistic regres-
sion model with age and log transformed PSA as continuous 
variables. To further explore the effect of age, it was entered 
in the above models as a restricted cubic spline with knots 
at the tertiles and the results expressed graphically. Explor-
atory descriptive analysis of the 3- and 9- month follow-up 
SHIM data was also performed. A p-value <0.05 was con-
sidered statistically significant, and all p-values presented 
are two-sided. All statistical analyses were performed using 
Stata version 14.0 (StataCorp., College Station, TX, USA).

This study was reviewed and approved by the Insti-
tutional Review Board of  Cabrini Hospital for low-risk 
research ethics (approval number: HREC Study Approval 
LR191-14).

RESULTS

We identified 576 males who underwent TTPB and had 
provided pre- and post- biopsy SHIM scores. The median age 
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of our study cohort was 65 years (interquartile range [IQR], 
59–69 years) and median PSA was 6.2 ng/mL (IQR, 4.3–8.7 
ng/mL). 450 males (78%) underwent first-time biopsy, 483 
(84%) had 24 or more cores taken. Median SHIM scores were 
23 (IQR, 18–25) at pre-biopsy and 21 (IQR, 14–24) at post-
biopsy (Table 1). 

Table 2 describes pre- and post- SHIM categories for the 
sample. Normal sexual function (SHIM score 22–25) was 
reported by 329 (57%) males prior to biopsy, of  which 79 

(24%) reported an immediate new onset ED within 4-weeks 
post-biopsy (i.e. score of 21 or less). Of the eligible sample, 167 
males (31%) reported a drop in SHIM category in the imme-
diate 4-weeks after undergoing biopsy. In 31 out of 247 (13%) 
males, an increase in SHIM category after biopsy was seen, 
with 19 of these (8%) resolving to no ED.

Age as a categorical variable was a strong predictor 
of drop in SHIM category with 22% of males aged under 
60 versus 39% of males older than 70 experiencing a drop 
(p=0.004) (Table 3). These results were similarly significant 
in the subgroup of males with no prior ED (18% aged under 
60 versus 36% males aged over 70). In the multivariable 
model, a five-year increase in age was significantly associat-
ed with decline in SHIM category in the total eligible sample 
(odds ratio [OR], 1.25; 95% confidence interval [CI], 1.09–1.44) 
and no prior ED subgroup (OR, 1.33; 95% CI, 1.10–1.60). Hav-
ing a biopsy with less than the 24 cores was weakly associ-
ated with preservation of baseline erectile function i.e. SHIM 
category prior to biopsy (Table 4). There was no evidence of 
an effect of the other examined predictors.

In the spline model, the predicted probability of a decline 
in SHIM category at age 50 was 10% (95% CI, 1%–19%) ris-
ing to 32% at age 60 (95% CI, 25%–40%) and then flattening 
with increasing age to 36% at age 70 (95% CI, 29%–44%) (Fig. 
1). The corresponding predicted probabilities of new onset 
ED immediately post biopsy were 6.7% at age 50 (95% CI, 
0%–15%), 26% at age 60 (95% CI, 17%–34%), and 31% at age 
70 (95% CI, 21%–40%) (Fig. 2).

Recovery of  normal erectile function at either 3- or 
9-months for untreated males without prior ED was also 
associated with younger age, with 9 of 12 males (75%) aged 
under 60 versus 10 of 25 males (40%) older than 60 regaining 
a normal SHIM score (p=0.046). Only one of six males older 
than 68 recovered normal function.

Table 1. Characteristics of the sample

Variable Value
No. of patients 576
Age (y) 65 (59–69)
PSA (ng/mL) 6.2 (4.3–8.7)
Number of cores
    <24 93 (16)
    24 381 (66)
    >24 102 (18)
Clinical setting
    Initial biopsy 450 (78)
    Repeat biopsy 126 (22)
SHIM scores
    Pre-biopsy 23 (18–25)
    Post-biopsy 21 (14–24)
Subsequent treatmenta

    RP 217 (38)
    XRT 23 (4)
    ADT 17 (3)
    Other 10 (2)
    Noneb 320 (56)

Values are presented as number only or median (interquartile range) 
or number (%).
PSA, prostate-specific antigen; SHIM, Sexual Health Inventory for Men; 
RP, radical prostatectomy; XRT, radiotherapy; ADT, androgen depriva-
tion therapy.
a:Sum>100% as patients may have had multiple modality therapy.
b:Patients who underwent active surveillance or had benign pathol-
ogy.

Table 2. Distribution of pre- and post-biopsy SHIM scores by category 

Pre-biopsy SHIM
Post-biopsy SHIM

Total
None Mild Mild to moderate Moderate Severe

None 250 (76) 55 (17) 7 (2) 6 (2) 11 (3) 329
Mild 18 (13) 67 (49) 27 (20) 9 (7) 16 (12) 137
Mild to moderate 1 (2) 4 (9) 16 (37) 9 (21) 13 (30)   43
Moderate 0 (0) 2 (7) 2 (7) 11 (38) 14 (48)   29
Severe 0 (0) 1 (3) 0 (0) 3 (8) 34 (89)   38
Total 269 129 52 38 88 576

Values are presented as number (%) or number only.
SHIM, Sexual Health Inventory for Men.
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DISCUSSION

Availability of data on the impact of serial prostate biop-
sies on sexual function is becoming more pertinent as more 
males undergo active surveillance for low-risk prostate can-
cer [15]. This is particularly relevant in younger males who 
experience early detection of disease and seek management 
options which balance quality of life with disease prognostic 
factors. Appropriate counselling of patients with regards to 
disease management options relies on availability of data on 
predictors of sexual function, as well as short and long-term 
impact on sexual function. 

Age is a well-documented predictor of erectile function 

Table 3. Univariable categorical predictors of drop in SHIM category

Variable
Total eligible sample (n=538) No pre-existing ED (n=329)

Drop in category
(n=167)

No drop in category
(n=371)

p-value
New onset ED

(n=79)
Remain no ED

(n=250)
p-value

Age (y)
    <60
    60–70
    >70

32 (22)
97 (33)
38 (39)

112 (78)
199 (67)

60 (61)

  0.004
21 (18)
43 (25)
15 (36)

93 (82)
130 (75)

27 (64)

0.030

PSA (ng/mL)
    <5
    5–10
    >10

52 (28)
86 (33)
29 (33)

133 (72)
178 (67)

60 (67)

0.34
27 (23)
38 (24)
14 (25)

90 (77)
119 (76)

41 (75)

0.73

Number of cores
    <24
    24
    >24

19 (22)
115 (32)

33 (34)

68 (78)
240 (68)

63 (66)

  0.075
10 (20)
57 (25)
12 (23)

41 (80)
169 (75)

40 (77)

0.69

Repeat biopsy
    Yes
    No

28 (24)
139 (33)

87 (76)
284 (67)

  0.081
12 (17)
67 (26)

57 (83)
193 (74)

0.15

Values are presented as number (%).
SHIM, Sexual Health Inventory for Men; ED, erectile dysfunction.

Table 4. Multivariable predictors of drop in SHIM category

Variable
Total eligible 

sample
No pre-existing ED

Age (per 5-year increase) 1.25 (1.09–1.44) 1.33 (1.10–1.60)
Log PSA 1.09 (0.82–1.44) 1.09 (0.73–1.61)
Cores
    <24
    24
    >24

0.57 (0.33–1.01)
1.0

1.01 (0.62–1.64)

0.75 (0.35–1.62)
1.0

0.80 (0.38–1.65)
Repeat biopsy (yes vs. no) 0.64 (0.40–1.04) 0.60 (0.30–1.19)

Values are presented as odds ratio (95% confidence interval).
SHIM, Sexual Health Inventory for Men; ED, erectile dysfunction; PSA, 
prostate-specific antigen.

40

0.8

0.6

0.4

0.2

P
ro

b
a
b
ili

ty
o
f
c
a
te

g
o
ry

d
ro

p

Age (y)

0.0
80

Predicted probability
95% confidence interval

Total eligible sample

50 60 70

Fig. 1. Age as predictor of drop in Sexual Health Inventory for Men 
(SHIM) category.

40

0.8

0.6

0.4

0.2

P
ro

b
a
b
ili

ty
o
f
n
e
w

o
n
s
e
t
E

D

Age (y)

0.0
80

Predicted probability
95% confidence interval

No pre-existing ED

50 60 70

Fig. 2. Age as predictor of new onset erectile dysfunction (ED).



163Investig Clin Urol 2021;62:159-165. www.icurology.org

Erectile dysfunction after prostate biopsy

recovery from baseline in both radical prostatectomy [16] 
and active surveillance cohorts [11]. In a study of 64 males 
undergoing active surveillance after initial transrectal 
ultrasound (TRUS) guided biopsy, Chong et al. (2016) [17] 
demonstrated that serial TTPB was associated with adverse 
effects on erection function but did not examine the impact 
of age-related change. One study on TRUS prostate biopsies 
investigated age as a contributor to ED [15]. In their subset 
analysis, Soloway et al. (2010) [15] found significant increases 
in ED when comparing initial to last SHIM scores over a 
mean 35-month active surveillance period and in 3 out of 
4 of their age groups, suggesting that age may not be the 
significant factor that affects ED in TRUS prostate biopsies. 
Interestingly, they report at least moderate ED (SHIM scores 
≤16) in their active surveillance cohort at baseline; this is in 
contrast to our cohort which had a median SHIM score of 
23 (IQR, 18–25), suggesting normal sexual function to bor-
derline ED at baseline. To our knowledge, this is the largest 
published single cohort study investigating the impact of 
age on sexual function after TTPB.

A unique finding from our study is the demonstration 
of age as an independent predictor for post-TTPB erectile 
function independent of the number of biopsy cores taken 
and previous biopsy. It allows us to inform males of their 
predicted probability of a decline in SHIM in the immedi-
ate 4-weeks post-TTPB, based on their age. Older age is 
significantly associated with a decline in sexual function 
post-TTPB. For those with no ED at baseline, the predicted 
probability of experiencing a decline in SHIM category is 
6.7%, 26% and 31% for ages 50, 60, and 70, respectively. Our 
study further adds that younger age predicts recovery in 
the medium-term, mirroring the findings from radical pros-
tatectomy cohorts [18]. It is possible that younger males have 
greater physiological reserve that buffers loss of function 
and aids recovery after injury to the neurovascular bundle. 
This is reflected in the higher rates of reduced function in 
older males, as well as greater degree of recovery of erectile 
function in younger males after TTPB. These results provide 
important information when counselling males about active 
surveillance for low-risk, low-volume disease, offering some 
reassurance to younger males where preservation of erectile 
function is a key concern in the decision-making process.

Heterogeneity of results from previously published stu-
dies looking at the impact of  serial prostate biopsies on 
ED highlight the challenges in accounting for numerous 
confounders and biases when examining erectile function 
in this population [9,19,20]. Fujita et al. (2009) [9] looked at 
TRUS biopsies and found that annual serial prostate biopsy 
for active surveillance had negative effect on ED, and that 

ED was more pronounced in patients with a normal baseline 
SHIM, and 3 or more previous biopsies. Conversely, Hilton 
et al. (2012) [19] found that the association between erectile 
function and number of serial biopsies was negligible, after 
adjusting for age, sexual activity status and disease prog-
nosis factors. Furthermore, day-to-day reporting of erectile 
function in itself can be influenced by a multitude of fac-
tors. Interestingly, a small number of males in our cohort re-
ported no ED (SHIM scores 22–25) post-biopsy despite having 
mild ED (SHIM score 17–21) prior to biopsy. This perhaps re-
flects subjectivity and variability in day-to-day reporting of 
sexual function. Additionally, it suggests that the difference 
between a SHIM score of 21 (mild ED) and 22 (no ED) may 
not be functionally significant and having an additional 
questionnaire such as the International Index of Erectile 
Function would have possibly added robustness to our data.

We observed that a numerically greater proportion of 
males having a first-time biopsy had a decline in erectile 
function compared to males having a repeat biopsy. This 
is despite similar pre-biopsy baseline SHIM scores in those 
undergoing first-time biopsy compared to repeat biopsy (data 
not shown). Admittedly, the number of males who under-
went repeat prostate biopsies were under-represented in this 
cohort, with 78% having first-time biopsies, and 22% hav-
ing had previous prostate biopsies (either TRUS guided or 
TTPB). Further limitations were the lack of detailed data on 
the number of previous biopsies, number of cores taken at 
previous biopsies, and whether they were TRUS guided or 
TTPB. For those undergoing first-time biopsy, having a com-
parison group of males undergoing first-time TRUS biopsies 
may have yielded interesting findings, however this was not 
possible as TRUS biopsies are no longer routinely performed 
at our centre due to higher risk of sepsis and improved an-
terior sampling afforded by the transperineal approach.

Robust short and long-term data on sexual function out-
comes after TTPB are lacking [8,21]. We explored medium-
term recovery of sexual function in those males with nor-
mal pre-biopsy SHIM scores but experienced a decline in 
SHIM category immediately post-biopsy. Loss of numbers to 
treatment intervention and high rates of dropout at 3- and 
9-months, limited our analysis of this. Seventeen patients 
showed a return to normal sexual function at 3 or 9 months, 
with age being a strong predictor of this. However, due to 
low numbers, this conclusion is only exploratory in nature 
and further studies are warranted. 

The aetiology of ED after TRUS or TTPB remains un-
clear and is likely multifactorial. Both direct and indirect 
physical and psychogenic factors are likely to play a role, 
and at different time-points from initial work-up and di-
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agnosis. Anatomical theories would argue that the more 
biopsy cores taken the greater potential for neurovascular 
bundle injury, yet previous findings from TRUS biopsies do 
not support that [10,22,23]. Akbal et al. (2008) [22] and Klein 
et al. (2010) [10] found no correlation between the number of 
TRUS biopsy cores taken and transient ED, although satu-
ration biopsy itself resulted in transient ED. We observed 
a smaller proportion of new or worsening ED in the small 
number of males who had fewer than 24 cores taken. How-
ever, further exploration of this as a continuous variable 
was precluded as the majority of males had exactly 24 cores 
taken. Furthermore, the presence of comorbidities such as 
diabetes and metabolic syndrome likely play a role in base-
line erectile function and may impact recovery after TTPB, 
and other post-biopsy complications such as haematospermia 
or haematuria may impact time taken to return to sexual 
activity, however this data was not specifically captured in 
this cohort. 

Prostate cancer diagnosis has been shown to be an in-
dependent factor negatively impacting erectile function 
[24]. This may be related to anxiety levels associated with 
a new cancer diagnosis, and individual patient factors may 
contribute to the degree and extent of impact on quality of 
life. A limitation to our study was the lack of psychometric 
measures pre- and post-biopsy, and biopsy outcome, that is, 
whether it was a benign result versus low grade (active sur-
veillance) versus malignancy. Current available data on the 
predictive association between sexual dysfunction and anxi-
ety, number of biopsies, or total cores taken in TTPB thus 
remains inconclusive. More robust long-term data is needed 
looking at functional outcomes after serial TTPB in males 
undergoing active surveillance protocols. There is value in 
examining the time between serial biopsies and degree of 
recovery of sexual function between each biopsy as this may 
provide useful information on timing of serial biopsies with 
respect to optimal recovery of sexual function.

CONCLUSIONS

This study quantifies older age at biopsy as a significant 
predictor of immediate ED after TTPB in males who are 
sexually active, independent of baseline PSA, number of 
cores taken and if it was a repeat biopsy. This association 
was also observed in the subgroup of males with no pre-
existing ED. Our findings provide useful information when 
counselling males undergoing TTPB.
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