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Abstract

Background: Radical prostatectomy is an established treatment modality for prostate cancer. Following radical prostatectomy, patients 
with positive surgical margins have increased risk of biochemical, and subsequently, clinical relapse. However, not all patients with positive 
margins will suffer disease recurrence. The aim of this study was to assess the factors that might predict the higher risk of disease recurrence 
in prostate cancer patients with positive surgical margins.
Objectives: The aim of this study was to assess the factors that might predict the higher risk of disease recurrence in prostate cancer patients 
with positive surgical margins.
Patients and Methods: From March 2009 till October 2013, seventy seven patients who had pathologically proven positive surgical margins 
after radical prostatectomy were followed and serum PSA levels were measured every three months. In case of biochemical failure, they 
were treated with salvage radiotherapy. Apart from pre-op and serial post-op PSA levels, number of positive margins based on anatomical 
classification of prostate, lymphovascular and perineural invasion, Gleason score and T-stage of the cancer were documented accurately.
Results: Fifty one patients (66.2%) had a single positive margin, while 26 (33.8%) had multiple positive margins. Among all 77 patients, 67 (87%) 
had biochemical failure. Cox regression analysis showed that among various parameters, only pre-op PSA>20ng/ml and having more than 
one positive margins were able to predict the likelihood of biochemical failure in the patients; while Gleason score, perineural invasion and 
lymphovascular invasion did not seem to have an important role in this regard.
Conclusions: Among patients with positive surgical margins after radical prostatectomy, those with pre-op PSA>20ng/ml or more than one 
positive margins are at greater risk of biochemical or/and clinical failure. In these patients, starting salvage radiotherapy after surgery might 
be considered as a logic option.
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1. Background
In most developed countries, prostate adenocarci-

noma is the most common malignancy amongst men, 
and the second most frequent cause of cancer-related 
death (1). Radical prostatectomy is an established treat-
ment modality for prostate cancer, especially in early 
stage disease. Although following radical prostatec-
tomy many patients would suffer from biochemical, lo-
cal, or distant failure, it is still difficult to predict which 
patients will eventually develop such failures. To do so, 
several prognostic indicators including margin involve-
ment have been identified (2). Even with the most accu-
rate pre-operative staging as well as surgical techniques, 

it has been estimated that 12-43% of those undergoing 
radical prostatectomy are found to have positive surgi-
cal margins, although recent studies have reported a 
lower rate of margin involvement (2-7).

Pathologists define a positive surgical margin as “the 
presence of tumor at the inked surface of the resected 
specimen”, which indicates incomplete excision of ma-
lignant tissue (3, 4).

Many studies have shown that a positive surgical mar-
gin represents an independent predictor of biochemi-
cal recurrence after radical prostatectomy. On the other 
hand, several other studies have demonstrated that 

http://radioncology.com/en/index.html
http://dx.doi.org/10.17795/rro-1410


Mofid B et al.

Reports of Radiotherapy and Oncology10

many men with positive surgical margins do not de-
velop biochemical recurrence (8-10). As patients with 
positive  surgical margins show an unpredictable clini-
cal course, their proper management still remains con-
troversial.

2. Objectives
The aim of this study was to assess the factors that might 

predict the higher risk of disease recurrence in prostate 
cancer patients with positive surgical margins.

3. Patients and Methods
In this prospective cohort study which was done at 

Labbafinejad Hospital in Tehran from March 2009 till 
Oct 2013, seventy seven patients who had pathologically 
proven positive surgical margins after radical prosta-
tectomy were followed and serum PSA levels were mea-
sured every three months. In case of any increase, the 
levels were checked in shorter intervals and in case of 
more than 0.2 ng/mL increase in two or more measure-
ments, patients were classified as having “biochemical 
failure“ and were treated with salvage radiotherapy. 
Apart from pre-op and serial post-op PSA levels, number 
of positive margins based on anatomical classification 
of prostate, lymphovascular and perineural invasion, 
Gleason score and T-stage of the cancer were document-
ed accurately. Biochemical failure free survival from the 
time of surgery was determined by Kaplan-Meier meth-
od. Multivariate analysis was performed using Cox 
Proportional Regression and data were analyzed using 
SPSS software. P-values less than 0.05 were considered 
significant.

4. Results
Mean age of the patients was 67.1 ± 5.6 years. Median 

Gleason score was 7, and mean pre-op PSA level was 15.8 
± 11.1 ng/dL. Perineural and lymphovascular invasions 
were seen in 68 (88.3%) and 28 (36.4%) of the patients re-
spectively. 22.1% of patients had low risk (T2a and T2b) 
disease, while 77.9% had intermediate or high risk (T2c, 
T3a or T3b) disease. Fifty one patients (66.2%) had a sin-
gle positive margin, while 26 (33.8%) had multiple posi-
tive margins (Table 1).

Among all 77 patients, 67 (87%) had biochemical fail-
ure. In this group, median and mean biochemical fail-
ure free survivals were 16 and 25.1 months, respectively. 
Cox regression analysis showed that among various pa-
rameters, only pre-op PSA and number of positive mar-
gins were able to predict the likelihood of biochemical 
failure in the patients while Gleason score, perineural 
invasion and lymphovascular invasion did not differ 
significantly between the patients with and without 
failure (Table 2).

Table 1. Site of Positive Margins

Site of Positive Margin Patients a

Apical 39 (50.6)

Apical + lateral 4 (5.2)

Apical + bladder neck 7 (9.1)

Lateral 4 (5.2)

Lateral + bladder neck 15 (19.5)

Bladder neck 8 (10.4)

a  Data are presented as No. (%).

Table 2. Studied Parameters

Parameter Description Odd Ratio P Value

Gleason score ≤ 7 or > 8 0.92 0.7

Pre-op PSA, ng/dL ≤ 20, or > 20 0.51 0.03

Perineural invasion Yes/No 1 0.9

lymphovascular invasion Yes/No 0.63 0.89

Number of positive margins One/More than one 5.8 0.02

Stage Low risk or high risk 0.7 0.15
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5. Discussion
Several prognostic factors including margin involve-

ment have been proposed to be able to predict the local 
and/or biochemical recurrence following radical prosta-
tectomy (2).

As noted above, a positive surgical margin means in-
complete excision of malignant tissue (3, 4). Sites desig-
nated with margin status include: the apex (including 
urethral limit), the base (including bladder neck mar-
gin), the vasal and the circumferential – anterior, lateral, 
rectal or posterior surface (3, 11, 12). Patients are at signifi-
cant risk of biochemical and subsequent clinical relapse, 
although not all patients will suffer disease recurrence. 
A study from Johns Hopkins Hospital reported that 55% 
of men positive margins were progression-free over a 10-
year period, while this figure was 79% in men with nega-
tive margins (13).

Many experts-based on several studies- consider a posi-
tive surgical margin as an independent predictor of bio-
chemical failure after radical prostatectomy.

By contrast, many studies have shown that quite a lot 
of men with positive surgical margins never develop bio-
chemical relapse (8-10).

These contradictory data make the management of 
these individuals challenging and in many cases the 
treatment decision is made on an individual basis. In this 
regard, finding other factors that might have an effect in 
the clinical course of such patients in order to predict the 
probability of relapse seems essential.

Our study showed that the risk of biochemical failure 
in patients with positive surgical margins following 
radical prostatectomy could be as high as 87%. Our fig-
ure is much higher than that of many other studies. For 
instance, in Simon et al study (14) only 19% patients with 
positive margins developed biochemical failure, com-
pared to 7% of margin negative individuals. The reason of 
this significant difference remains elusive. Furthermore, 
our results showed that Gleason score, perineural inva-
sion and lymphovascular invasion were not significantly 
different between the patients with and without failure. 
This is in contrast with the results of some other studies, 
such as Shikanov study (15) which showed that Gleason 
score and lymphovascular invasion as well as number of 
positive margins were important predictive factors for 
biochemical failure after radical prostatectomy.

Grossfeld et al. in their study on 1383 patients found 
that compared to patients with negative margins, those 
with positive surgical margins were significantly more 
likely to undergo secondary adjuvant or neoadjuvant 
cancer treatment, and had significantly higher rates of 
biochemical failure.

In sub-analysis after adjusting for age, ethnicity, PSA 
at diagnosis, pathological stage and Gleason score, they 
demonstrated that while the number of positive margins 
and positive margin location had little impact on the 
outcomes measured, surgical margin status was still an 

important independent predictor of PSA recurrence and 
secondary treatment (16).

In contrast, some studies have found controversial re-
sults. For instance, another study from Johns Hopkins 
Hospital showed that in patients with Gleason score less 
than 7, positive surgical margins had no impact on 10-year 
probability of biochemical recurrence, while those with 
Gleason score of 7 or more did significantly worse (17).

Stamey et al also showed that while the percentage of 
Gleason grade 4 or 5, cancer volume, presence of positive 
lymph nodes, and intraprostatic vascular invasion were 
independently associated with disease progression and 
relapse after radical prostatectomy, margin status was not 
an independent predictor of failure when adjusting for 
Gleason score, tumor volume and lymph node status (18).

Savdie et al. (19) in their study on 940 patients assessed 
the importance of the grade of the tumor cells that were 
present at the surgical margin. They found that the pa-
tients who had high grade tumor (Gleason score 4 or 5) at 
the site of positive surgical margin, compared to the ones 
with lower grade tumoral cells, were more likely to suffer 
from disease recurrence.

They concluded that the grade of tumoral cells at the 
surgical margin can be considered as an independent 
predictor of biochemical recurrence after radical prosta-
tectomy. In their study, patients with lower grade carci-
noma at the margin had a similar prognosis to the ones 
with negative margins.

In a large study on 11521 patients, the authors concluded 
that although a positive surgical margin can increase the 
risk of biochemical failure and need for secondary thera-
py, it does not appear to affect the risk of cancer-related 
mortality within 10 - 15 years of radical prostatectomy (4).

Some studies have shown that in case of seminal vesicle 
or lymph node involvement, margin status may not be 
independently predictive due to the overwhelming risk 
of disease recurrence associated with those two factors 
(20, 21). There is evidence that factors such as the location, 
extent and number of positive margins may have an im-
pact on disease recurrence (13, 22).

Study of Blute et al. (11) demonstrated that the site of 
positive margins was a significant predictor of progres-
sion. Their study showed that compared with patients 
with negative margins, patients with pT2N0 disease with 
a single margin involvement at either the apex/urethra 
or anterior/posterior prostate or multiple positive mar-
gins in these sites; had only marginally reduced PSA-free 
rates at 5 years (79, 78 and 82% compared with 86%).

In contrast, patients who had a positive surgical margin 
in the prostate base had significantly higher biochemical 
or clinical failure rates at 5 years.

In this study, after matching for Gleason score, pre-oper-
ative PSA and DNA ploidy, the risk of PSA progression was 
1.68 times higher in men with positive margins.

There seems to be a difference between a focal compared 
with an extensive positive margin. Various studies have 
reported that extensive positive margins were associated
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with higher rate of relapse compared with focal posi-
tive margins. Therefore, apart from site of involvement, 
number and extent of positive surgical margins also can 
provide valuable prognostic information (3, 13, 23, 24).

The question still remains that why a positive margin is 
not always associated with tumor recurrence? Some ex-
perts believe that ischemia and fibrosis caused by surgery 
may destroy small areas of residual carcinoma. Another 
explanation is that extraprostatic prostate cancer cells 
are probably more adherent to the prostate than the sur-
rounding adipose tissue. As a result, when the prostate is 
lifted away from the surrounding tissue the malignant 
cells adhere to the specimen; positive margin might be a 
false one due to inadvertent damage caused while prepar-
ing the specimen for histological examination (3, 25, 26).

Identifying that subset of patients who are at a greater 
risk of recurrence seems essential, as this group can be 
offered further therapies such as radiotherapy. There is 
evidence that prostate cancer patients with localized 
disease but positive margins can have a survival benefit 
if recieve adjuvant radiation therapy (27). Some evidence 
exist that neoadjuvant androgen deprivation can de-
crease the incidence of positive margins, however, this 
approach has not yet been shown to affect disease-free 
survival (28). With the inadequacies of current staging 
and surgical techniques, the occurrence of positive surgi-
cal margins seems inevitable. Large trials are needed to 
further clarify the role of various salvage therapies in the 
management of patients with positive surgical margins 
following radical prostatectomy.

5.1. Conclusion
Our study showed that patients with positive surgical 

margins following radical prostatectomy in whom there 
were more than one pathologically proven positive surgi-
cal margin, or in whom peo-op PSA level was more than 
20 ng/dL, have an increased risk of biochemical failure. 
In these patients, starting salvage radiotherapy after sur-
gery (before development of biochemical failure) might 
be considered as a logic option. However, impact of this 
approach on overall survival is not known.
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