
COMMENTARY

P rostate cancer exhibits a wide range of aggressiveness 
from indolent to lethal biologic behavior. Recognizing 

this, treatments become more radical as the number of ad-
verse features associated with the cancer increase, although 
with more radical treatments come increasing side effects. 
Thus, to direct optimal, individualized treatment, it is im-
portant to characterize the disease status as accurately and 
consistently as possible.

Extraprostatic extension (EPE) is an important indica-
tor of prostate cancer aggressiveness and is an independent 
predictor of biochemical recurrence-free survival, which is 
strongly correlated with the histologic severity of EPE as 
measured by radial extension of the cancer from the gland 
(1–4). Because of the higher risk of recurrence, more ag-
gressive therapies are warranted when EPE is clearly pres-
ent. Because EPE is difficult to determine intraoperatively, 
the diagnosis must be made preoperatively. Parenthetically, 
EPE is the preferred term as the prostate does not have 
a well-formed capsule and therefore extracapsular extension 
is less appropriate. Thus, EPE is associated with a higher 
risk of recurrence, metastases, and ultimately death and is 
therefore assigned importance by clinicians.

The Prostate Imaging Reporting and Data System (PI-
RADS) has been instrumental in improving the unifor-
mity of reporting prostate cancer. It provides standardized 
nomenclature and criteria with which to assess the risk that 
a lesion identified at multiparametric MRI represents clini-
cally significant cancer. The establishment of PI-RADS 
has had many desirable effects. First, it provides a stan-
dardized basis for teaching radiologists how to interpret 

multiparametric MRI. Additionally, it provides a short-
hand for communication among the various subspecialists 
who treat prostate cancer, thus facilitating accurate convey-
ance of important clinical information. It also provides a 
basis with which to compare studies in the literature, en-
abling more meaningful meta-analyses.

While PI-RADS addresses EPE, it does so in a vague 
way, mentioning the various features such as tumor contact 
length, irregularity, bulging, gross extension, and loss of 
rectoprostatic angle, but it does not assign relative predic-
tive values to these features. (For reference, contact length 
is the perceived distance that the tumor contacts the outer 
margin of the prostate.) To address the shortcoming of PI-
RADS, Mehralivand et al proposed a three-point grading 
system for EPE that predicts its likelihood at histologic 
examination based on experience with more than 500 pro-
spectively recruited patients undergoing multiparametric 
MRI prior to surgery (5). Grade 1 refers to tumors with 
a contact length of 1.5 cm or greater or contour bulge or 
irregularity. Grade 2 refers to tumors with a contact length 
of 1.5 cm or greater and contour bulge or irregularity, 
and grade 3 refers to gross visible extension beyond the 
prostate. Grade 1, grade 2, and grade 3 had sensitivities of 
24%, 36%, and 66%, respectively, for detection of EPE 
at final pathologic examination (5). These features were 
evaluated statistically to optimize their value in the grad-
ing system. Incorporating prostate-specific antigen level 
and Gleason score improved performance of the grading 
system, although there was no exact prescription regarding 
how this information is to be added to EPE grade. Thus, 
the grading system proposed by Mehralivand et al is cur-
rently an imaging-only system.

One striking aspect of the EPE grading system is 
how poor multiparametric MRI is at predicting EPE. 
Even in the case of gross visible extension, only 66% 
of cases proved to have EPE pathologically. Thus, EPE 
should always be diagnosed with some degree of hu-
mility at multiparametric MRI, and referring clini-
cians should tune their expectations accordingly. There 
are several explanations for the lack of predictive value. 
False-positive findings due to inflammation, desmo-
plastic reaction, and trauma-related changes from bi-
opsy can lead to irregularities in the apparent margin 
of the tumor, thus simulating EPE. Meanwhile, at the 
other end of the spectrum, EPE is commonly micro-
scopic and thus, below the detection threshold of mul-
tiparametric MRI (6). Moreover, contact length and 
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bulging may be just that, containment of the tumor within 
the confines of the prostate. In short, if the proposed EPE 
grading system brings a systematic approach for EPE evalua-
tion and reminds us that multiparametric MRI is not always 
highly predictive of EPE, then it will have accomplished a 
great deal. Such a system can potentially increase the aware-
ness of the surgeons about the risk of EPE, can alter patient 
treatment, and will play an important role to convey such 
risks in reports in an organized fashion.

The current article compares a Likert system in use at the au-
thor’s institution (7) to the EPE grading system of Mehralivand 
et al and finds it comparable in performance. To remind readers, 
the Likert system is a gestalt of various features summarized in a 
five-point scale: 1 = criterion not present, 2 = probably not pres-
ent, 3 = uncertain if present, 4 = probably present, 5 = definitely 
present. While this system works as well as the EPE grading sys-
tem of Mehralivand et al, it is understandably more difficult to 
teach, convey, and report on than a simpler three-grade system 
with stringently defined criteria and outcome measures. How-
ever, in this study of more than 300 patients, the results were 
supportive of the Mehralivand EPE grading system. Average 
sensitivity across both readers was 92.5% for EPE Mehralivand 
grade versus 77% for EPE Likert score.

Incorporating a standardized EPE reporting system such as 
the Mehralivand grade into PI-RADS would be helpful and fur-
ther improve the uniformity of multiparametric MRI interpreta-
tions. If the grading system outcomes were placed as a footnote 
within reports, the grade would be readily associated with its 
corresponding quantitative risk of EPE.

There are several final points to be made about the compari-
son of the EPE grading system by Mehralivand et al and Likert 
scores for EPE. First, neither grading system corrects for reader 
variability. The criteria for both systems were equally subjective 
and thus, it is not surprising that readers will differ with each 
other to a similar extent. The k value of 0.47 (fair) in the current 
study is approximately the same as that for PI-RADS itself (8). 
When comparing readings for each radiologist, there was a trend 
toward increased sensitivity at the cost of decreased specificity 
of Mehralivand EPE grade. It is arguable whether sensitivity or 
specificity is more important in this setting and further discus-
sion on this point is warranted. Improvements in interreader 
variability will likely have to await the addition of machine learn-
ing methods that provide computational assessments of the risk 
of EPE in a standardized manner. Unfortunately, we are a long 
way from such systems.

Finally, the authors point out that many pathologists have 
moved to a more quantitative assessment of EPE, measuring the 
actual radial extension distance of the tumor from the prostate 
on histologic slides (3). Future iterations of the EPE grading 
system might correlate outcomes with radial excursion distance 
rather than simply the presence or absence of EPE.

In closing, as templated structured reporting becomes more 
common, it should also be applied to multiparametric MRI stag-
ing of prostate cancer. Mehralivand et al showed that EPE results 
could be improved by incorporating clinical risk features such as 
tumor grade, serum prostate-specific antigen level, and age into 
the risk assessment. Nevertheless, the Mehralivand EPE grad-
ing system, even as a stand-alone imaging-based system, could 
readily be incorporated into PI-RADS on its next iteration. It 
seems to perform as well as other systems but with the advan-
tage of standardization. We encourage radiologists to utilize such 
repeatable grading systems, not only for prostate cancer, but for 
other oncologic imaging, to improve patient assessments.
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