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Abstract

Background: The aim of the study was to evaluate the utility of mul-
tiparametric magnetic resonance imaging (mp-MRI)-transrectal ul-
trasound (TRUS) cognitively targeted biopsy in identifying the most
significant cancerous lesion in the prostate to decrease the incidence
of pathologic upgrading after radical prostatectomy.

Methods: We conducted a retrospective review of all radical prosta-
tectomies at the American University of Beirut Medical Center be-
tween January 2016 and 2017. Pathology reports for both, TRUS bi-
opsy and surgically resected specimens were analyzed and compared
using SPSS.

Results: Among 66 patients who underwent radical prostatectomy,
44 patients underwent a standard random 12-core biopsy of the pros-
tate, while 22 patients underwent 4 - 5 cognitively targeted biopsies.
Biopsy Gleason scores were compared to surgically resected speci-
mens. Of mp-MRI targeted biopsies, 86% were identical to the surgi-
cal specimen, while 14% were upgraded. Of the random biopsy, 55%
patients upgraded after surgery, while 38% were concordant with the
random biopsy result. Moreover, 13/24 patients who upgraded after
random biopsy, did so from Gleason 6 (3+3) to Gleason 7 (3+4). The
difference in pathological upgrading among both groups is statistical-
ly significant, and confirms the importance of MRI-TRUS cognitively
targeted biopsy in identifying the highest risk lesion. This may have
significant implications on the choice of treatment prior to embarking
on surgical resection of prostate cancer.

Conclusion: MRI-TRUS targeted biopsy is more accurate than ran-
dom biopsy in identifying the most significant cancerous lesion, re-
sulting in a decreased incidence of pathologic upgrading after pros-
tatectomy. This may have significant implications on the choice of
treatment especially in low risk prostate cancer. Larger scale multi-
center studies are required.
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Introduction

Since the introduction of prostate-specific antigen (PSA) test-
ing along with digital rectal examination, the proportion of pa-
tients diagnosed with early stage prostate cancer has exponen-
tially risen. Prostate carcinoma is not a homogeneous disease.
It can vary from being indolent and slow growing defined by
D’Amico et al as low risk prostate cancer [1, 2] to being ag-
gressive carcinoma that requires immediate therapy.

Due to this heterogeneity in prostate cancer biology, not
all tumors require treatment (i.e. surgical or otherwise). If low
risk prostate cancer is identified early (Gleason < 6, PSA < 10,
cT2a or less), it can be managed by active surveillance, hence
avoiding surgery and more radical treatment strategies [3, 4].

Traditionally, the diagnosis of prostate cancer was
achieved by random sampling of the gland via a sextant or
random 12-core biopsy from its right and left lobes. However,
multiple studies have shown that there is an increased risk of
pathologic upgrading when preoperative biopsy specimens are
compared to radical prostatectomy specimens [5].

The aim of this study was to investigate the impact of mul-
tiparametric magnetic resonance imaging (mp-MRI)/transrec-
tal ultrasound (TRUS) guided cognitively targeted biopsy on
the incidence of pathologic upgrading of prostate cancer after
radical prostatectomy. To our knowledge, this is the first study
of its kind to date.

Materials and Methods

After obtaining Institutional Review Board approval at the
American University of Beirut Medical Center (AUBMC),
a retrospective review of all patients who underwent radical
prostatectomy for prostate adenocarcinoma was performed.
Over a period extending from January 2016 until January 2017,
a total of 66 patient charts were collected, 11 had undergone
open radical prostatectomy (OPN) and 55 robotic-assisted rad-
ical prostatectomy (RARP). All 66 patients had biopsy proven
clinically localized prostate adenocarcinoma at our institution
prior to undergoing surgical extirpation. Patients who had un-
dergone TRUS biopsy outside AUBMC and those who were
selected for active surveillance or were subject to androgen
deprivation/radiation therapy were excluded. Not all TRUS bi-
opsy specimens were read by the same pathologist, and in the
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Figure 1. Comparison of pathological grade after prostatectomy in targeted versus random biopsy patients.

majority of cases, different pathologists read the biopsy and its
respective surgically resected specimen. Patients with missing
pathological data were also excluded. Moreover, all those who
underwent mp-MRI and proceeded to MRI/TRUS cognitive
biopsy were identified and their reports were collected and re-
viewed. The data gathered from pathology reports were also
reviewed and analyzed using the latest SPSS software (ver-
sion 22.0.0.0). Pearson Chi-square tests were performed and
P-values were calculated.

Results

Sixty-six patients underwent radical prostatectomy for clini-
cally localized prostate cancer at AUBMC over a period ex-
tending from January to the end of December 2016. Twenty-
two patients had undergone an mp-MRI and consequently,
a cognitively targeted TRUS biopsy, where 4 - 5 cores were
sampled from the most suspicious highest risk lesion identified
on MRI from 1 lobe, and 2 - 3 random cores from the con-
tralateral lobe. The remaining 44 patients underwent a conven-
tional 12-core random biopsy with three cores sampled from
each of the right and left, transitional and peripheral zones,
respectively. Among those who underwent targeted biopsy (T),
3/22 (13.6%) patients witnessed pathological Gleason score
upgrading after radical prostatectomy, while 24/44 (54.5%) of
those in the conventional biopsy (B) group were upgraded; the
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difference in pathological upgrading after surgery is statisti-
cally significant with a P-value < 0.001 (Fig. 1). To note also,
that 38% (17/44) of the random biopsy group had identical
Gleason scores after surgery, while 86% (19/22) of those in the
targeted biopsy group remained unchanged.

In the subgroup of patients who underwent pathologi-
cal upgrading after random biopsy, Gleason 6 to Gleason 7
(3+4) upgrading was noted in 54% (13/24) (Fig. 2). Accord-
ing to the D’Amico risk stratification criteria, this is a shift
from low to intermediate risk prostate cancer (7.1). Moreover,
33% (8/24) upgraded from Gleason 7 (3+4) to Gleason 7 (4+3)
and Gleason 8, while the remaining patients (3/24) upgraded
from Gleason 8 (4+4) to Gleason 9. On the other hand, none
of the patients diagnosed with Gleason 6 (3+3) prostate ad-
enocarcinoma on targeted biopsy eventually upgraded. Such
unexpected differences in pathologic outcome after surgery
between the two groups may have major implications on the
choice of treatment preoperatively.

Discussion

The diagnosis and treatment of prostate cancer has significant-
ly evolved over the past decade. Traditionally, a suspicious
digital rectal examination along with an elevated serum PSA
level indicated a need for prostate biopsy. However, random
12-core biopsies under TRUS guidance do not accurately tar-
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Figure 2. Breakdown of upgraded random biopsies after radical prostatectomy.

get a specific area of the prostate but rather sample the gland
as a whole. This however does not come without risks. In addi-
tion to the increased risk of bacteremia due to the large number
of cores required to sample the gland, random sampling has
also proven to be a major risk factor for pathologic Gleason
upgrading after radical prostatectomy [6].

In most contemporary series, the risk of upgrading in pa-
tients with low risk disease who undergo surgery is in the range
of 40-55% [7]. Pathologic upgrading is concerning especially
in patients who are diagnosed with low risk prostate cancer
on biopsy. Patients with a Gleason score < 6, clinical stage <
T2a, and serum PSA < 10 are stratified as low risk according to
the D’ Amico and PRIAS risk stratification criteria. Due to the
indolent slow growing nature of prostate cancer, these patients
are usually candidates for active surveillance based on their di-
agnostic biopsy. However with the increased rate of pathologic
upgrading that is apparent in radical prostatectomy specimens,
it is imperative that the most suspicious lesion is diagnosed
preoperatively to correctly reflect Gleason score and thus clini-
cal stage. This will enable the physician to decide on the most
appropriate therapeutic option prior to embarking on surgery.
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The introduction of mp-MRI with diffusion-weighted im-
aging allows urologists to modify their algorithm for diagnos-
ing prostate cancer. In biopsy naive men suspicious of harbor-
ing prostate cancer, mp-MRI has 96% sensitivity in detecting
clinically significant disease, with a negative predictive value
of 92% [8]. This allows urologists to adopt mp-MRI as an in-
tegral part of their diagnostic armamentarium prior to proceed-
ing directly to random TRUS biopsy. The value of mp-MRI is
in the detection of clinically significant disease in the prostate
and scoring it based on the PI-RADS classification; lesions
given the score of 1 - 2 are usually benign, while those with a
score of 4 - 5 are most probably malignant and highly suspi-
cious of harboring prostate carcinoma.

The value of mp-MRI is not only in the radiological di-
agnosis and risk stratification of prostate cancer. It allows the
urologist to target radiologically significant disease during
TRUS biopsy, a feature that is not possible using conventional
ultrasound guidance alone [9, 10]. From the urologist’s per-
spective, radiologically significant disease is that highest risk
lesion in the prostate that determines the Gleason grade and
stage, and hence aids in deciding on the appropriate course of
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treatment. Our aim was to assess the utility of MRI in mini-
mizing the discrepancy between biopsy findings and surgically
resected specimens by more accurately detecting clinically
significant prostate cancer using MRI/TRUS cognitive guid-
ance. This should have implications, not only on the diagnosis
and stratification of patients into their correct risk category, but
also on the adequate choice of treatment. Our data show that
among the patients in the random biopsy group, 14/44 (32%)
upgraded from Gleason 6 to Gleason 7, which in turn upstages
their disease from low to intermediate risk. Such patients in-
deed harbor disease that is not eligible for active surveillance.
This comes to show that urologists may not be able to depend
on random 12-core biopsies for the accurate staging of prostate
cancer prior to performing radical prostatectomy. Moreover,
the high sensitivity of mp-MRI in correctly detecting clinically
significant disease is advantageous as it permits correct stag-
ing prior to surgery. Our data show that none of the patients
with Gleason score 6 after mp-MRI-TRUS cognitive biopsy
was eventually upgraded. Those patients are considered low
risk and underwent active surveillance rather than proceeding
to surgery. We strongly believe that in such situations where
histological grade of the biopsy determines the choice of treat-
ment, mp-MRI fused with TRUS is essential in our diagnostic
armamentarium. Moreover, in the subgroup of patients who
underwent targeted biopsy (n = 22), the protocol dictates that
2-3 random cores are sampled from the contralateral lobe.
None of the patients had a random biopsy core with a Gleason
score higher than the target biopsy, which further portrays the
accuracy of mp-MRI in detecting the highest risk lesion in the
prostate and thus targeting it with TRUS cognitive guidance.

To our knowledge, this study is the first of its kind to ad-
dress the influence of MRI-TRUS cognitive fusion to decrease
the incidence of pathologic upgrading. The results described
above are encouraging as they advocate the use of MRI and
highlight its importance in the accurate diagnosis of prostate
cancer, especially in low risk localized disease. In addition,
virtually all previously reported data on upgrading were based
on subjects who received sextant biopsy, which is not reflec-
tive of contemporary practice (Hong). The aim was to decrease
the number of unnecessary cores from areas of the gland that
are not highly suspicious for tumor, while maintaining an ex-
cellent sensitivity for diagnosis of clinically significant pros-
tate cancer.

We note several caveats to our study. Apart from its ret-
rospective nature and its short duration, this study is single
institutional. The subjects reviewed are mostly Lebanese and
do not reflect the variable racial disparities of prostate can-
cer biology. In addition, even though all subjects underwent
radical prostatectomy, the surgical technique utilized was not
uniform, which may affect the final specimen retrieved and its
pathologic outcome. The TRUS biopsy and radical prostatec-
tomy specimens were not examined and graded by the same
pathologist, which may also be a source of bias in our results.
We also acknowledge that our data may not be reflective of
low risk disease as a whole, because many of our patients who
underwent surgery are candidates for active surveillance.

The introduction of mp-MRI and its high sensitivity in
tumor detection is considered an upgrade in the diagnostic ar-
mamentarium of prostate cancer. Due to the indolent nature
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of this disease and the availability of active surveillance as an
option for its treatment, the preoperative grade and stage must
be accurately evaluated prior to therapeutic decision-making,
especially in patients harboring low risk prostate cancer. We
believe that MRI-TRUS cognitively targeted biopsy can play a
significant role in the accurate diagnosis of prostate cancer by
decreasing the risk of pathologic upgrading after radical pros-
tatectomy. Larger randomized prospective studies are required
to further validate our hypothesis and generalize our results.
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