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Abstract. This study was designed to assess the efficacy of dynamic contrast-enhanced MRI (DCE-MRI), in
comparison with power Doppler ultrasound (PDUS), for visualizing prostate cancer. 111 men suspected of
having prostate cancer underwent imaging before undergoing octant biopsy. Subsequently, 31 cancer-positive
patients were enrolled in this study. DCE-MRI was obtained using a three-dimensional fast-field echo sequence,
which assured wide coverage of the prostate gland. The transrectal PDUS were scored according to the degree
of power Doppler flow signals. The time intensity curve types for the DCE-MRI and the PDUS scores were
compared with the histopathologic results for each region. The time intensity curves were correlated
significantly with PDUS scores (p,0.001). Using PDUS, the overall sensitivity, specificity and accuracy of
cancer visualization in peripheral zones were 69%, 61% and 66%, respectively. Using DCE-MRI, the
corresponding values were 87%, 74% and 82%. In the inner gland, using PDUS, the overall sensitivity,
specificity and accuracy were 68%, 94% and 83%, respectively. Using DCE-MRI, the corresponding values were
similar (68%, 86% and 78%). DCE-MRI was significantly more sensitive than transrectal PDUS in peripheral
zones (p,0.05). In conclusion, both transrectal PDUS and DCE-MRI can be used to demonstrate
hypervascularity in many prostate cancers. DCE-MRI was significantly more sensitive than PDUS for
visualizing of prostate cancers without loss of specificity in the peripheral zone.

MRI is a good modality for staging prostate cancer
owing to its excellent demonstration of zonal anatomy and
the relationship of the prostate gland to surrounding
structures in the pelvic cavity [1, 2]. With MRI, the
diagnosis of prostate cancer depends primarily on the signal
intensity of T2 weighted images. This approach is limited by
a low specificity for the detection and localization of
prostate cancer [3–5]. Transrectal ultrasound (TRUS) is
widely used not only for detecting prostatic diseases, but
also for guided prostate needle biopsies [6, 7]. Using TRUS,
prostate cancer can be visualized as a hypoechoic lesion in
the peripheral zone; however, lesions can also appear
echogenic or isoechoic. Thus, TRUS alone is not adequate
for diagnosis of prostate cancer [8].
Recent studies have shown that prostate cancers are

visible as hypervascular lesions on colour Doppler ultra-
sound (CDUS) and power Doppler ultrasound (PDUS),
and preliminary reports have suggested an improvement in
cancer detection using these techniques [9–16]. However,
the role of Doppler techniques in prostate cancer diagnosis
is still under evaluation [17]. Therefore, all patients with
abnormal findings on a digital rectal examination (DRE)
and high serum levels of prostate-specific antigen (PSA) will
eventually undergo a systematic biopsy.
Dynamic contrast-enhanced MRI (DCE-MRI) is known

to be a powerful tool for visualizing the vascularity of
solid tumours such as breast and musculoskeletal tumours

[18, 19]. In recent studies, DCE-MRI of the prostate gland
has also been shown to provide additional information
that is useful for both the detection and the staging of
prostate cancer [20–24]. However, previous series on the
use of DCE-MRI for cancer localization were technically
limited in that only a single slice or at best a few slices,
were used based on the findings of T2 weighted images.
Thus, this technique only allowed part of the entire volume
to be visualized, leading to a degree of operator-dependent
bias in slice selection.

In this study, we hypothesised that most prostate cancers
were hypervascular and could be visualized with DCE-MRI
and PDUS as hypervascular lesions. We used transrectal
PDUS and DCE-MRI with a three-dimensional (3D)-
gradient echo sequence, assuring broad coverage of the
prostate gland and high temporal resolution, for patients
suspected to have prostate cancer.

The purpose of this study was to assess the use of DCE-
MRI for the visualization of prostate cancer and to compare
the DCE-MRI findings with PDUS and histopathologic
results.

Methods and subjects

111 men, suspected to have prostate cancer based on
high PSA values (greater than 4.0 ng ml21) or abnormal
DRE findings, underwent PDUS, DCE-MRI and TRUS-
guided systematic octant biopsy. The study began in
November 2000 and was completed in September 2001. All
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patients underwent DCE-MRI and PDUS prior to a
TRUS-guided systematic octant biopsy.
Prior to the biopsy, the risks and benefits of the biopsy

procedure were explained to each patient, and written
informed consent was obtained. An experienced urologist
performed the octant biopsy under TRUS-guidance using
a transperineal approach with an automatic spring-loaded
18-gauge biopsy gun (Bard, Atlanta, GA) and a biplanar
probe. An octant biopsy consists of three biopsies from
each side of the medial, lateral and far-lateral peripheral
zones and one biopsy from each side of the inner gland.
All biopsy cores were labelled to identify the biopsy loca-
tion and all specimens were evaluated by one experienced
uropathologist who had no knowledge of the clinical
findings.
The biopsy specimens of 31 patients (28%) were positive

for cancer; these patients form the cohort of this study. The
patients ranged in age from 53 years to 89 years old (mean,
72.3¡7.2 standard deviation (SD)). The prostate gland
regions were classified into four sites; right and left peri-
pheral zones and right and left inner glands. We reviewed
62 peripheral zone sites and 60 inner gland sites in this
study (two inner gland sites of one patient were excluded
because of a previous transurethral prostate resection).

Power Doppler ultrasound protocol

Conventional TRUS and transrectal PDUS were per-
formed before the biopsy by one urologist using an
ultrasound machine (SSD-5500, Aloka, Tokyo, Japan) and
an endorectal biplanar (convex 5 MHz and linear
7.5 MHz) probe. The Doppler gain was adjusted to a
point below the range at which no background signals
were observed. Scanning to detect flow was continued for
10 min in each patient, and the examination consisted of a
standard sequence of axial images from apex to base. A
hypervascular lesion was defined as a focal or diffuse
intensely vascular area of the prostate gland; all classifica-
tions were performed on a consensus basis by two expe-
rienced urologists, who were unaware of the DCE-MRI
findings. Hypervascular lesions detected by PDUS were
graded for both right and left peripheral and inner gland
sites on a scale of 0 to 2, according to the degree of
Doppler signals (DS): no remarkable accumulation was
graded as DS0, slight accumulation DS1, and intense
accumulation as DS2. DS0 was defined as negative and
DS1–2 as positive results [16].

MRI protocol

In all patients, the DCE-MRI examination was per-
formed 1 or 2 days before the systematic octant biopsy. All
images were obtained using a 1.5 T superconducting MR
system (Gyroscan Intera, Philips Medical Systems, Best,
The Netherlands) with a 5-channel phased array coil. After
obtaining three plain localizer images, T2 weighted turbo
spin-echo images were acquired in the axial plains using
the following parameters: (4700/120/17 [repetition time
(TR), ms/echo time (TE), ms/echo train length]) four signal
excitations; axial T1 weighted images (500/9/5), two signal
excitations; and sagittal T2 weighted images (4700/120/17).
All examinations were performed using a 4 mm section
thickness, a 0.4 mm intersection gap, a 200 mm field

of view and a 2566256 matrix. A right-to-left phase-
encoding direction was used to decrease motion artefacts
from the abdominal wall. The DCE-MRI was obtained
using a 3D-fast field echo sequence in the axial plain (4.5/
1.5/30 [TR/TE/flip angle]) with a 50 mm slab thickness and
10 partitions, a 200 mm field of view and a 646128
matrix. In most patients, the scan slab allowed a full
coverage from the apex to the base of the prostate gland.
After a bolus injection (3 ml s21) of 0.1 mmol of gado-
pentetate dimeglumine (Magnevist, Nihon Schering,
Osaka, Japan) per kilogram body weight using an auto
injector (SPECTRIS, Nihon Medrad, Osaka, Japan) with
a 15 ml saline flush, dynamic MRIs were obtained every
3 s for 3 min. In total 600 DCE-MRI images were
obtained. Finally, post-contrast fat suppressed T1 weighted
turbo spin-echo images (500/9/5) were obtained using two
signal excitations.

Dynamic MRIs were transferred to a diagnostic work-
station (EasyVision, Philips Medical Systems, Best, The
Netherlands) and dynamic MR analysis software was used
for the evaluation. First, multislice dynamic MRIs were
displayed in cine mode with subtraction from the first scan
image for every slice position. For both the right and
left peripheral zones, one slice was selected if a strongly
enhanced lesion, as compared with the surrounding tissue,
was observed. A region of interest (ROI) was placed and
traced on the enhanced lesion on a consensus basis by two
radiologists who were aware only of the PSA and DRE
findings and were not involved in obtaining the TRUS or
PDUS findings. Despite knowledge of PSA and DRE
findings, we selected ROIs with only subtracted images. If
a strongly enhanced lesion was not visible, a slice through
the middle of the gland was selected and a ROI was placed
over the area encompassing both peripheral zones. For the
right and left inner glands, a slice through the middle of
the gland was selected and ROIs were placed over the area
encompassing both sides of the inner gland because there
was inhomogeneous enhancement from coexisting benign
prostatic hyperplasia (BPH) in many cases.

A time–intensity curve (TIC) for each site was obtained
from the dynamic images. TICs were classified into three
types, based on their shapes (Figure 1). The time-to-peak
was defined as the delay time between the point on the
curve of enhancement at which the signal was above the
noise level and signal peak of TIC. The Type A TIC was
characterized by an early peak enhancement and a time-to-
peak value of no more than 60 s. The Type B TIC was
characterized by an intermediate early enhancement and a
time-to-peak value of no less than 60 s, and not greater
than 100 s. The Type C TIC was characterized by delayed
enhancement and no signal peak after a continuous
increase in signal intensity for 3 min.

For the peripheral zone sites, we defined Type A and
B TICs as positive and Type C TIC as negative on DCE-
MRI. Most normal peripheral zones did not show
hypervascularity. As to the inner gland sites, normal
inner glands and coexisting BPH often showed moderate
vascularity. Thus, we defined only Type A TIC as positive
and Type B and C TICs as negative on DCE-MRI.

Statistical analysis

True-positive sites were defined as those showing hyper-
vascularity onDCE-MRI or PDUS, and histopathologically

H Ito, K Kamoi, K Yokoyama et al

618 The British Journal of Radiology, September 2003



positive for cancer. True-negative sites were defined as
those not showing hypervascularity on DCE-MRI or
PDUS, and histopathologically negative for cancer sites.
The DCE-MRI TIC classification and the Doppler

signal score were compared with the histopathologic
results. The chi-square test (without Yates correction),
Fisher’s exact probability test and the Spearman rank
order correlation were used for the categorical comparison
of data. The comparison between DCE-MRI and PDUS
was made with the McNemar chi-square test. All statistical
analyses were performed on a personal computer using
Statview for Windows (Version 5.0, SAS institute Inc.,
NC).

Results

For 31 cancer-positive patients, the serum PSA level was
known and exceeded 4.0 ng ml21 (range 4.1–302 ng ml21,
mean, 43.7 ng ml21, median, 11.4 ng ml21). DRE findings
were positive for 20 patients and negative for 11 patients.
Patients were comprehensively assessed for tumour stage
with DRE, TRUS and non-contrast MRI and localized
cancer was diagnosed in 13 patients (T1 or T2) and non-
localized cancer in 18 patients (T3 or T4). Gleason scores
ranged from 2+1 to 5+4.
62 peripheral zone sites and 60 inner gland sites were

evaluated. 39 peripheral zone sites and 25 inner gland
sites were histopathologically cancer positive (Table 1). In
both the peripheral zones and inner glands, many hyper-
vascular sites demonstrated with PDUS and DCE-MRI
were cancer positive histopathologically. Representative
cases are shown in Figures 2 and 3. In the first example,
the patient was suspected of having prostate cancer because
of a high serum PSA level and a positive DRE (Figure 2). In
the second example, the patient was suspected of having of
prostate cancer because of a borderline increase in his serum
PSA level (Figure 3).

Correlation of PDUS score and DCE-MRI TIC

classification

The DCE-MRI TIC classifications and PDUS scores
are summarized in Table 1. The DCE-MRI TIC classifica-
tions were correlated significantly with the PDUS scores in
both the peripheral zones and the inner glands (p,0.001,
Spearman Rank-Order Correlation).

Correlation of PDUS findings and histopathologic

results

The PDUS findings and histopathologic results are
summarized in Tables 2 and 3. 36 peripheral zone sites
were positive for PDUS and 26 sites were negative. Of the
36 positive PDUS sites, 27 sites had positive biopsies. Of
the 26 negative PDUS sites, 14 had negative biopsies.
Cancer-positive sites correlated significantly with PDUS-
positive sites (chi-squared55.4, p50.02). The overall sen-
sitivity, specificity, accuracy, positive predictive value
(PPV) and negative predictive value (NPV) for cancer
visualization in the peripheral zones were 69%, 61%, 66%,
75% and 54%, respectively. 19 inner gland sites were
positive for PDUS and 41 sites were negative. Of the
positive PDUS sites, 17 had positive biopsies. Of the
negative PDUS sites, 33 sites had negative biopsies
(p,0.001, Fisher’s exact probability test). The overall
sensitivity, specificity, accuracy, PPV and NPV for cancer
visualization of in the inner glands were 68%, 94%, 83%,
89% and 80%, respectively.

Correlation of DCE-MRI findings and histopathologic

results

The DCE-MRI TIC classifications and histopathologic
results are summarized in Tables 2 and 3. Cancer-positive

Figure 1. Schematic illustration of time–intensity curve classifi-
cations for dynamic contrast-enhanced MRI. Type A is charac-
terized by early peak enhancement (within 60 s), Type B by
intermediate-early enhancement (60–100 s) and Type C by
delayed enhancement with no signal peak obtained after a con-
tinuous increase in intensity for 3 min.

Table 1. Comparison of power Doppler ultrasound, dynamic contrast-enhanced MRI and histopathologic results

TIC classifications of peripheral zones TIC classifications of inner glands

Type A Type B Type C Type A Type B Type C
32 (52%) 8 (13%) 22 (35%) 22 (37%) 21 (35%) 17 (28%)

Dopper signal Total Total
DS2 21 0 5 36 13 2 1 19
DS1 5 2 3 2 1 0
DS0 6 6 14 26 7 18 16 41

Biopsy
Cancer (+) 29 5 5 17 6 2

TIC, time–intensity curve; DS, Doppler signal score.

Dynamic contrast-enhanced MRI and power Doppler US of prostate cancer
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Figure 2. A 72-year-old man suspected to have prostate cancer
based on a high serum prostate-specific antigen (36.9 ng ml21)
level and a positive digital rectal examination. The systematic
octant biopsy results were positive in the left peripheral zone and
left inner gland. Gleason score54+4. (a) Transrectal ultrasound
(left) and power Doppler ultrasound (right) of the prostate gland.
Hypoechoic foci are demonstrated in the left peripheral zone
(arrows) and the left inner gland (arrowhead). An intensely abnor-
mal Doppler signal is observed in hypoechoic foci. The Doppler
signal in the far right lateral peripheral zone is a neurovascular
bundle (asterisk). (b) T2 weighted turbo spin echo image (4700/120)
shows a low intensity lesion in the left peripheral zone (arrows) and
left inner gland (arrowhead). (c) Early dynamic contrast-enhanced
MRI shows strong enhancement in the low signal intensity lesion.
(d) Regions of interest are superimposed on the source image of
the left peripheral zone and left inner gland hypervascular lesions.
(e) Time–intensity curves from the right and left peripheral zones.
The left peripheral zone shows early, intense enhancement and was
classified as Type A. The right peripheral zone shows delayed
enhancement with no signal peak and was classified as Type C.
The periodic fluctuations in the signal intensity curves are derived
from respiratory motion artefacts produced by the abdominal wall.
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Figure 3. A 71-year-old man suspected to have prostate cancer
based on a border-line elevation of prostate-specific antigen
(9.6 ng ml21). Only one biopsy core was positive in the right per-
ipheral zone. Gleason score54+4. (a) Transrectal ultrasound (left)
and power Doppler ultrasound (right) of the prostate gland. No
abnormal echoic lesions are visible. An intensely, focal abnormal
Doppler signal is observed in the apex of the right peripheral zone
(arrow). The Doppler signal in the ventral part of the prostate
gland is an anterior prostatic venous plexus (asterisk). (b) T2

weighted turbo spin echo image (4700/120) shows an equivocal low
intensity lesion in the apex of the right peripheral zone (arrow). (c)
The source image of dynamic contrast-enhanced MRI shows focal
early enhancement in the right-sided apex (arrow). (d) Region of
interest is superimposed on the source image for the right apex
hypervascular lesion. (e) The time–intensity curve from the lesion
shows early, intense enhancement and was classified as Type A.
The time intensity curve of the left peripheral zone shows delayed
enhancement with no signal peak and was classified as Type C.

Dynamic contrast-enhanced MRI and power Doppler US of prostate cancer
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sites correlated significantly with DCE-MRI positive sites
(p,0.001, Fisher’s exact probability test). The overall
sensitivity, specificity, accuracy, PPV and NPV in the
peripheral zones were 87%, 74%, 82%, 85% and 77%,
respectively. The overall sensitivity, specificity, accuracy,
PPV and NPV in the inner gland zones were 68%, 86%,
78%, 77% and 79%, respectively. When Type A and B
TICs were defined as positive for the inner gland,
sensitivity improved (68% to 96%) but the specificity was
substantially reduced (86% to 46%).

Comparison between DCE-MRI and PDUS for

visualization of the cancer

In the peripheral zone, the sensitivity, specificity and
accuracy of DCE-MRI were greater than PDUS for
cancer visualization. Nine positive sites on DCE-MRI
were negative on PDUS among the histopathologically
confirmed cancer sites. Two negative sites on DCE-MRI
were positive on PDUS among the histopathologically
confirmed cancer sites. Statistically, DCE-MRI was sig-
nificantly more sensitive than PDUS (chi-squared54.45,

p,0.05, McNemar chi-squared test) without loss of spe-
cificity. For the inner gland, the sensitivity, specificity and
accuracy of DCE-MRI and PDUS were comparable.
There was no statistically significant difference between
DCE-MRI and PDUS for the inner gland.

Discussion

MRI is considered to be a good modality for imaging
prostate cancer, especially for local staging [1, 2]. This
technique depends primarily on the difference in signal
intensity between the cancerous and normal peripheral
zones of the prostate. However, the tumour visualization
achieved with this technique is unsatisfactory because
normal tissues as well as pathologic processes can produce
areas of hypointensity in the peripheral zone [1, 3–5]. The
use of gadolinium-enhanced MRI has been described in
the literature, but information on this technique remains
limited [25, 26]. A study by Brown et al [20] was successful
in evaluating the vascularity of prostate cancer using the
early phase of DCE-MRI. Several other DCE-MRI series
have also shown that cancers tend to enhance earlier and
more strongly than the normal peripheral zone [21–24, 27].
Previous DCE-MRI provided additional information on
cancer localization and extraprostatic extensions, as com-
pared with the results of non-contrast enhanced MRI and
conventional contrast-enhancedMRI techniques. However,
most of these recent studies were performed after a biopsy
had been performed and involved only a single slice, several
slices at most, that had been selected based on T2 weighted
images.

Hypervascularity in prostate cancer has also been
demonstrated using transrectal colour or power Doppler
ultrasound, and the distribution of Doppler signals provides
information in addition to that obtained from the grey-scale
image of conventional TRUS. Several studies have eval-
uated the usefulness of CDUS and PDUS for the detection
of prostate cancer and guidance in target biopsies [9–16].
However, the role of Doppler imaging in the detection of
prostate cancer is still under assessment [17].

Prior to the systematic biopsies undergone by all of the
patients in this study, we performed DCE-MRI using a 3D
fast-field echo sequence, with low spatial resolution in
order to achieve broad coverage of the prostate gland and
high temporal resolution. The location of the imaging slab
was determined without the information from T2 weighted
images. This method allowed the region-by-region correla-
tions between PDUS and DCE-MRI findings. Our results
indicate that the DCE-MRI TIC classifications are cor-
related significantly with the PDUS scores. Thus, DCE-
MRI might be comparable with PDUS in assessing lesion
vascularity. More than two-thirds of the cancer positive
sites exhibited hypervascularity on both PDUS and DCE-
MRI. Using DCE-MRI, the cancer positive sites exhibited
earlier and more intense enhancement than the cancer
negative sites. Previous results concerning the detection of
cancer in peripheral zones using CDUS found sensitivity
to be low, and therefore inadequate for cancer screening
[28]. In this study, the sensitivity of prostate cancer visua-
lization in peripheral zones was high and significantly
greater with DCE-MRI than with PDUS (DCE-MRI vs
PDUS; 87% vs 69%). The specificity of DCE-MRI in the
peripheral zones was also better than that of PDUS (DCE-
MRI vs PDUS; 74% vs 61%).

Table 2. Sensitivity, specificity and accuracy for tumour visua-
lization in peripheral zones

Peripheral zones

PDUS Dynamic
MRI TIC

Dynamic
MRI TIC

DS1–2 DS0 Type
A

Type
B–C

Type
A–B

Type
C

Biopsy
Cancer (+) 27 12 29 10 34 5
Cancer (2) 9 14 3 20 6 17
Sensitivity 69% 74% 87%
Specificity 61% 87% 74%
Accuracy 66% 79% 82%
PPV 75% 91% 85%
NPV 54% 67% 77%

PDUS, power Doppler ultrasound; TIC, time–intensity curve;
DS, Doppler signal score; PPV, positive predictive value;
NPV, negative predictive value.

Table 3. Sensitivity, specificity and accuracy for tumour visua-
lization in inner glands

Inner glands

PDUS Dynamic
MRI TIC

Dynamic
MRI TIC

DS1–2 DS0 Type
A

Type
B–C

Type
A–B

Type
C

Biopsy
Cancer (+) 17 8 17 8 24 1
Cancer (2) 2 33 5 30 19 16
Sensitivity 68% 68% 96%
Specificity 94% 86% 46%
Accuracy 83% 78% 67%
PPV 89% 77% 56%
NPV 80% 79% 94%

PDUS, power Doppler ultrasound; TIC, time–intensity curve;
DS, Doppler signal score; PPV, positive predictive value;
NPV, negative predictive value.
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The visualization of prostate cancers arising from the
inner glands is difficult because coexisting BPH may pro-
duce a signal intensity similar to that of cancer nodules
with marked vascularity [4, 23, 29]. In the inner gland, the
sensitivity of DCE-MRI was equivalent to that of PDUS
(DCE-MRI vs PDUS; 68% vs 68%), but specificity did not
exceed that of PDUS (DCE-MRI vs PDUS; 86% vs 94%).
When Type A and B TICs were defined as positive,
sensitivity improved (68% to 96%) but specificity was
substantially reduced (86% to 46%). It would appear that
these unfavourable results might have been affected by the
hypervascularity of the normal inner gland and coexisting
BPH. On the other hand, PDUS interpretations were made
with knowledge of the normal vascular appearance of the
gland [10]. Thus, hypervascularity of the normal inner
gland and BPH may not be judged as PDUS positive by
experienced observers.
Doppler US techniques are convenient for assessing

vascularity because they do not require contrast media and
can serve as an integral adjunct to conventional TRUS.
However, Doppler ultrasound is operator-dependent, and
examiner experience affects evaluation of the Doppler
signal [17].
On the other hand, DCE-MRI is less operator-

dependent, and high-temporal resolution DCE-MRI can
be used to detect the first-pass of a contrast agent, pro-
viding quantitative modelling parameters. Turnbull et al
[29] successfully differentiated prostate cancer from BPH
using a two-compartment simplex minimization technique.
Engelbrecht et al [30] evaluated new curve fitting methods
that were shown to provide more accurate estimations
of pharmacokinetic parameters. Quantitative DCE-MRI
might therefore have the capacity to visualize the focus of
the cancer within the inner gland of the prostate.
Our study population included patients with all clinical

stages, such that a direct pathological correlation with
post-surgical resections and quantitative analysis could
not be obtained. The anatomical localization method of
DCE-MRI and PDUS was based on only four sites. The
localization of the apex-to-base axis was not considered. If
tumours were highly heterogeneous and infiltrative, a ROI
may have been placed incorrectly. Despite these limita-
tions, our results suggest that both PDUS and DCE-MRI
can be used to demonstrate hypervascularity in many
prostate cancers. DCE-MRI was significantly more sensi-
tive than PDUS for visualizing prostate cancer indepen-
dent of T2 weighted images in peripheral zones. The
combination of conventional MRI and DCE-MRI might
be useful for differentiating a cancer focus from other low
intensity lesions in the peripheral zone.
In patients with a negative DRE, TRUS and a high

serum PSA level, DCE-MRI might play an important role
in localizing the cancer, allowing a target biopsy to be
performed and thereby reducing the number of biopsy
sites. Patients with a negative initial biopsy who have a
persistently elevated serum PSA may undergo additional
repeat biopsies to detect a ‘‘missed’’ cancer. While repeat
biopsies improve the detection rate, they also increase the
costs of treatment and are accompanied by incremental
risks of haemorrhage and infection. MR spectroscopy is
known to be useful for detecting cancer in such patients
[31]. DCE-MRI of the prostate using the new techniques
described in this study may also play a role in the follow
up of these patients.

In conclusion, both PDUS and DCE-MRI can be used
to demonstrate hypervascularity in many prostate cancers.
DCE-MRI was significantly more sensitive than PDUS for
visualizing prostate cancers with out loss of specificity.
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