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Prostate cancer is the most commonly diag-
nosed cancer (excluding non-melanoma skin
cancer) in men in the UK [1], and encom-

passes a broad range of disease, from low-grade,
indolent tumours to aggressive and rapidly progres-
sive cancer. The management of localised prostate
cancer is varied, but all treatment modalities have
potential side effects, which can have considerable
impact upon quality of life. It is vital that appro-
priate men are selected for active treatment, and
the number of men treated for disease that would
never become clinically apparent (ie, overtreated)
minimised. Currently, patients considered ‘at risk’
for prostate cancer are offered a standard tran-
srectal ultrasound-guided prostate biopsy. This
approach has several limitations, including the
inherently ‘blind’ nature of the sampling. Up to
25% of cancers detectable by MRI lie in the anterior
prostate which may lie outside of the standard
sampling range, meaning that tumours in this area
are more likely to be missed [2]. We know that
approximately one-third of cases are undergraded
or understaged with TRUS-biopsy, so what is
initially risk-stratified as a low-risk cancer may
actually reach a higher risk stratification on
targeted or extensive sampling [3].

What is Active Surveillance?
The increased use of PSA testing has led to earlier
identification of high-risk prostate cancer,
increasing curative opportunities for those patients
who will benefit from radical treatment [4].
However, it has also increased the diagnosis of
more indolent, low-risk disease, which may never
have become clinically apparent. We know that
certain characteristics (low volume, low Gleason
sum) are associated with tumours less likely to
become clinically apparent, and can be considered
‘clinically insignificant’. A recent study examining
radical cystoprostatectomy specimens taken for
bladder cancer reported an average of over two
incidental cancer foci per prostate, but 88% of
these were defined as clinically insignificant,
containing no Gleason pattern 4 or 5 disease, and
with volume less than 0.5ml [5].

Active surveillance (AS) provides the chance for
patients to defer, or even avoid, radical treatment
for localised prostate cancer, by selecting only men
with features of intermediate or higher risk cancer

for radical treatment [6]. Patients undergo close
monitoring, with regular PSA, digital rectal exami-
nation, and prostate biopsies at intervals during the
surveillance programme. This aims to maintain the
opportunity for radical intervention with curative
intent, should there be evidence of disease progres-
sion. In part, this reflects our current diagnostic
uncertainties – if we are not thoroughly confident
in our ability to fully characterise disease at initial
diagnosis, it is not possible to accurately predict the
subsequent outcome of this disease. Current assess-
ment of prognosis includes clinical variables such
as digital rectal examination, and biopsy results –
positive cores, cancer core length and Gleason
score [7], but there has recently been work to incor-
porate imaging into this assessment [8].

Magnetic Resonance Imaging (MRI) & Prostate
Cancer
The accuracy of MRI for the prostate and its rela-
tions to surrounding pelvic structures makes it an
accurate tool for local disease staging. MRI-based
staging was shown to be a more accurate predictor
of extracapsular disease than the Partin tables [9],
which use pre-operative PSA, biopsy Gleason score
and clinical T stage to predict the likelihood of
extracapsular disease at radical prostatectomy.
Cancer in the prostate may be seen on MRI, but the
sensitivity of anatomical sequences alone is quite
poor (Roethke et al showed a detection rate of 89%
for tumours greater than 2cm on standard T2-
weighted MRI, with only 3% of lesions measuring
0.3-0.5cc identified, and no lesions <0.3cc seen
[10]. Interpretation of MRI carried out after prostate
biopsy may be compromised by artefact from
haemorrhage and oedema [11], and although most
artefact will have cleared by 3 months after biopsy,
up to one-third of men may show persistent arte-
facts for up to a year afterwards [12]. In order to
avoid this, it is now becoming increasingly more
common for centres to carry out MRI before
prostate biopsy [13]. 

With the use of functional parameters in addition
to anatomical MRI sequences it is now possible to
estimate the location, size and grade of a lesion.
Use of multiparametric MRI; (mpMRI) usually
includes anatomical (T1 and T2 weighted
sequences) with at least two functional parame-
ters – dynamic contrast enhancement (DCE), diffu-
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Once confident that individuals’ disease is well characterised at initial
diagnosis, it could be that different populations follow different imaging 

programmes – for instance, those with a visible lesion at diagnosis, or certain
parameters shown to correlate with upgrading of disease on repeat biopsy
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sion-weighted imaging (DWI), apparent
diffusion coefficient (ADC) mapping and
magnetic resonance spectroscopy (MRS)).
MpMRI has considerably increased the
sensitivity and specificity of MRI in the
detection of prostate cancer with
increased sensitivity for both greater
volume (larger than 0.5cc) and higher-
grade disease [12]. Suspicious lesions may
be identified at MRI and subsequently
biopsied [14]. This targeted approach
increases identification of significant
prostate cancers, even when compared to
extended biopsy techniques [15].
Consequently, fewer biopsies may be
required for the diagnosis of significant
cancer, and men without clinically signifi-
cant prostate cancer could avoid a diag-
nosis altogether. mpMRI may also be of
use in excluding a suspicious lesion in
men who have had previously negative

biopsies but maintain a suspicion of
prostate cancer with raised PSA, or in the
planning of focal treatments. Furthermore,
and an area of increasing interest, is the
use of mpMRI as a baseline and moni-
toring test for men who are on active
surveillance.

MRI & Active Surveillance
Due to the inherent limitations of the
current PSA and biopsy tools used to
monitor men on active surveillance, a
more accurate method of surveillance
would be welcomed. It is important to
recognise the difference between progres-
sion of disease whilst on active surveil-
lance, and simply reclassification of
disease that was incompletely sampled at
diagnosis – most patients who appear to
‘progress’ on AS may in fact have stable
disease that was incompletely sampled at

diagnosis. The use of pre-biopsy mpMRI
should allow identification of tumours not
well sampled at biopsy (such as anterior
lesions), targeting of suspicious lesions,
and provide a baseline for comparison
with subsequent imaging. Ideally, the first
MRI would be done before the first biopsy
(or certainly after the post-biopsy artefact
is likely to have settled), and the same
with any ‘confirmatory’ or subsequent
biopsies. A formal AS regimen incorpo-
rating MRI imaging has not yet been
formulated, and studies are needed in
order to establish the optimum imaging
schedule. Once we are confident that indi-
viduals’ disease is well characterised at
initial diagnosis, it could be that different
populations follow different imaging
programmes – for instance, those with a
visible lesion at diagnosis, or certain
parameters shown to correlate with
upgrading of disease on repeat biopsy
(larger volume, lower ADC) [12].
It seems a likely that men who have

extensive disease characterisation with
MRI and targeted or extended biopsies
will have a lower risk of more significant
disease being found on active surveillance
than those who have had standard tran-
srectal sampling. Appropriate follow-up
for these men may then be based on
imaging rather than biopsy. However, in
order for this to be adopted as a
widespread policy, significant challenges
still remain. This includes setting criteria
for the conduct and reporting of MRI, and
dissemination of the radiological expertise
required for this. There are also consider-
able economic implications of the
increased use of mpMRI in prostate cancer
diagnostics and surveillance, although a
reduction in the cost and complications of
radical treatments may offset the cost of
diagnostics earlier in the pathway.

Psychological Impacts of Active
Surveillance
The emotional response to a cancer diag-
nosis may be highly variable between
individuals with different personality
characteristics and circumstances. The
notion that this cancer may not be actively
treated may be unacceptable to some. For
those that choose to proceed with active
surveillance, there may be specific
psychological needs that must be consid-
ered and addressed. The AS population
may be, to some extent, a self-selecting
group who have a lower tendency toward
anxiety and depression unrelated to their
diagnosis of prostate cancer. Overall, there
is quite a low rate of change from active
surveillance to radical treatment, in the
absence of proven disease progression
(less than 20% [16]).
Immediately after diagnosis, the deci-

sion whether to choose active surveil-
lance or proceed with radical treatment is
likely to be a time of increased stress.
Perceptions [17] about the effectiveness
of radical treatment options and the

Figure 1. mpMRI sequences showing progression of a right peripheral zone prostatic lesion between 2010 (i) and
2012 (ii):
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potential associated side effects [18] have a large influence upon
decision making. Distress can also be associated with personality
types (eg those with higher neuroticism scores have a greater
chance of psychological distress [19]), knowledge about prostate
cancer and active surveillance, family and friends’ experiences [20],
and the influence of their doctor during initial diagnosis and coun-
selling [19]. Patients’ partners have an important role in the deci-
sion making process, both initially and during the course of active
surveillance. Some men feel they are influenced by their partner to
follow a certain course of treatment, while other reports suggest
partners shy away from expressing their opinions to avoid influ-
encing the decision. Some have shown that anxiety and distress
may actually be higher in the partners, rather than patients them-
selves, and a recent study looking at couples’ anxiety and distress
scores revealed that, despite an overall low level of anxiety and
distress in these couples, partners scored significantly higher than
the patients [21].  Patient and partner information and education is
critical to facilitate and streamline the decision making process.
Objective decision tools may reduce patient and physician bias, and
the multidisciplinary approach aims to provide patients with a
strong healthcare-based support network. Group education strate-

gies decrease bother, improve quality of life and increase cancer
knowledge as compared with control patients, and patients with
lower educational levels gained the most benefit from these strate-
gies [22]. While telephone and Internet based support strategies
have been proven useful, patient peer-support groups have shown
mixed results, with some describing peer pressure inappropriately
influencing decision making [16].
Reports vary as to the prevalence of anxiety and depression in

patients on active surveillance, which may be dependent on indi-
vidual populations and the services available to them. Increased
anxiety is associated with younger age and longer length of time
since diagnosis [23], poor health status, physician influence,
neurotic personality and high PSA [19]. All stages of prostate cancer
diagnosis and treatment carry a psychological burden for patients,
but there are certain challenges individual to the active surveillance
population. We must work towards a framework for supporting men
both with the decision to start active surveillance, and during their
surveillance programme. With increased accuracy of diagnosis, and
the prospect of an accurate, image-based surveillance programme,
we aim to provide accurate information, appropriate counselling and
suitable treatment for these patients.  n
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