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Abstract
Introduction: Visible tumor cells on the surface of the resected tissue after
radical prostatectomy signify incomplete local resection and an unsuccessful outcome of the disease and have a positive predictive value for the progression of
the tumor.
Materials and methods: In our study we were trying to find correlation between the state of the surgical margin after radical prostatectomy and the rate
of biochemical failure or clinical relapse and other oncological parameters in the
presence of margin positivity as well.
Results: We have found significant correlation between the presence of Positive Surgical Margin (PSM) and other pathological and oncological features (just
as PSA level, pre- and postoperative Gleason-score, the rate of biochemical failure, lymph node metastasis), and by that we present possible explanation for the
positive predictive value of the surgical margin positivity.
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Introduction
Despite the rapid developement of surgical technique the frequency of positive
surgical margin on the resected specimens removed during radical prostatectomy
(RP) is still fairly high, observed in one third of the cases (1). The chance of biochemical, local and systemic progression is highly increased in these patients (2). Also,
the presence of the malignant cells on the surgical surface can increase the cost of
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treatment through the application of postoperative radio- and chemotherapy (3).
The Positive Surgical Margin (PSM) can be described pathologically as „the presence of tumor cells on the surface of the specimen, where the incision has been
made” (4). The malignant tissue reaching the surgical margin implies an inadequate removal of the tumor. International expertise state that the PSM is one of
the predictors of tumor relapse after a radical prostatectomy. However, it is also
known, that in cases where the Gleason-score is above 7 or the vesicles or the
nodes have been infiltrated by malignant cells the diagnostic value of the PSM is
irrelevant (5,6).
The surgical margin positivity has two types: iatrogenic and non-iatrogenic.
The operation of tumors located only inside the capsule of the prostate can create
a positive surgical margin if the capsule is being cut or damaged (4). This also
indicates, that with a wider dissection the appearance of margin positivity can be
avoided. If a tumor is already showing extraprostatic spreading, and reaches the
extraprostatic tissues or the side of the the specimen being removed in the operation, we are talking about a non-iatrogenic PSM. Both types, just as the extraprostatic spreading of a tumor, can be focal (in one point only) or extensive (7).
Our goals were to find the connection between the state of the surgical margin and
other pathological and oncological parameters based on the results of researches
in this area. Also, we have tried to find out the predictive value of PSM regarding
the relapse of the tumor.
Materials and methods
417 radiacal prostatectomies have been performed in our department between
January of 1998 and the late end of 2010, but in only 262 cases did we find a
complete histological diagnoses we could apply in our study (table 1.). If the
histological examination described cells being present in more then one point of
the surgical margin of the specimen, or in only one point, but they are forming a
cell line longer than two millimeters, the diagnosis was PSM.
Results
In 89 cases, out of 262, was the PSM recognizable (34%), in 173 patients
(66% - forming the NSM – negative surgical margin – group) the margin was
clear of malignant cells. The the mean age of the PSM group was 64 years, the
group of NSM’s was 63,7.
Out of those 89 patients, whom surgical margin was infiltrated 29 had biochemical relaps (BCR) (33%), however, in only 38 NSM patients (out of 173)
was found to develope the same type of condition (23%). The rate of BCR was
significantly higher in the PSM group then in the NSM group (p = 0,036).
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Local recurrence was found in 5 cases in the PSM group (5,6%), and 14 within
the patients with negatíve surgical margin (8,1%). (The difference is not significant.)
We have also looked into the differences between the histological features of
the tumors in the two groups. As it was expected, in the PSM group, the pre- and
postoperative Gleason-scores, more often then not, were higher than in the NSM
group. The preoperative Gleason score was an average of 6,7 and 7,4 was the
average of the postoperative Gleason-scores in the group of PSM. In turn, the
values in the NSM group were 5,8 and 6,3. The difference between the scores
within the groups are significant, considering a p value of 0,025 in the preoperative, and 0,013 in the postoperative Gleason-score averages. Also, there was a
highly visible (and significant – p = 0,0001) difference between the frequency of
each tumor stages between the PSM and NSM groups (fig. 1.).
Furthermore we have observed a gross difference of quantity of lymph node
metastases between the groups. In 14 cases (out of 89), where the malignant cells
reached the surgical margin did we see infiltrated lymph nodes (12,3%). In the
NSM group there was only one (0,005%) (p = 0,0018).
We have investigated the difference between preoperative PSA values of the
two groups. The mean PSA value among the PSM patients was 17,3 ng/ml, and it
was 11,2 ng/ml in the NSM group. The difference between these values is significant (p = 0,033).

Discussion
The incidence of margin positivity of the radical prostatectomy specimen, according to international sources, is varying widely. Papers in this topic mention
rates between 5 and 43% (8,9,10) after open radical prostatectomies. This large
deviation is due to the multifactorial nature of the appearance of the PSM in
diverse group of patients. For example, if the average PSA level in a group of
patients was low, the the rate of PSM was also lower, and vica versa. While our
group of operated patients had an average PSA of 13,89 ng/ml, in many of the
Western European articles it remains way below ten (11, 12). It means that our
patients are in a more advanced stage at the time the operation is performed.
Therefore the incidence of the PSM is expected to be higher. Thus it is perspicuous that the careful selection of the patients has a strong influence on the outcome
of the state of the surgical margin, and on the possible recurrence of the tumor
as well.
Also, it has to be considered, that the dimensional definition of the PSM is still
not totally decleared. For that reason, it is possible, that some researchers define
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PSM as we did (multifocal infiltration of the surgical margin, or monofocal with
at least 2 millimeters of extension), and some others designate PSM a margin
with even one cell on the line.
In our investigation we have found that the two groups of our (PSM and NSM)
patients showed significant difference in the rate of BCR. Therefore it is safe to
state that the surgical margin positivity has a positive predictive value of Biochemical Relapse (p = 0,036).
The pre- and postoperative Gleason-scores were also significantly higher in
the group of PSM patients. Furthermore, we have found a significant disparity
in the dispersion of tumor stages in the PSM and NSM groups. Higher stages
can commonly be associated with the likely appearance of the PSM. The same
correlation can be found between the PSM and the commonness of lymph node
infiltration: the PSM was more common in cases where malignant cells were visible in one or more nodes, then in the N0 stages (p = 0,0018).
We did not find a significant difference between the groups in the number of
clinical relapses (p = 0,49). That proves that the emergence of metastases is a
multifactorial incidence, and can not be explained by only the status of the surgical margin.
Comparing the preoperative PSA levels of the two groups we have also discovered a significant difference. As it is, we have confirmed the connection observed by other research groups, that the PSA level seen before RP correlates with
the possible appearance of the PSM, since the patients in the PSM group had a
much higher average of PSA (17,3 ng/ml) then the patients in the NSM group
(11,2 ng/ml).
Conclusion
Prostate carcinoma patients with unfavorable oncological and clinical results just as higher preoperative PSA level or Gleason-score are not just more
difficult to treat, but they have more chance to develop a relapse than patients
with more fortunate lab results. Also, in these cases there’s more chance to find
a specimen with positive surgical margin that just makes it more probable to
come across tumor relapses in the future. Therefore it is essential to recognize
these cases and to follow them more carefully than other patients with cancer,
since patients with PSM require a closer and also longer follow-up than the patients with no malignant cells on the surgical surface of the resected specimen,
namely the PSM increases the chance of relapse, and may raise the need for
adjuvant radio- chemo-, or combined therapy. For this reason, our goal is to decrease the PSM ratio through gaining more experience in the separative surgical
technique, refining optical dissectors and other tools (loops, headlights) as well.
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We do have to acknowledge that there is a certain limitation on our study, since
the short follow-up time does not make it possible to draw conclusions about the
correlation of the clinical relapse, long-time survival and the PSM.
Glossary:
• PSA Prostate-specific antigen						
• PSM Positive surgical margin						
• NSM Negative surgical margin						
• BCR Biochemical recurrence						
• CR Clinical recurrence						
• GS Gleason-score
Parameters

Patient (sum)

PSM

NSM

n (%)

262 (100)

89 (34)

173 (66)

PSA (average) (ng/ml)

13.9

17.3 +/-12.2

11.2

Gleason-score (preop.)

6.2

6.7

+/-1.7

5.8 +/-1.4

Gleason-score (postop.)

7.2

7.4

+/-1.6

6.3 +/-1.6

BCR

67 (25.6)

29 (33)

38 (23)

CR

19 (7.35)

5 (5.6)

14 (8.1)

Lymph node inﬁltration

12 (4.6)

11 (12.3)

1 (0.5)

+/-9

Table 1.
Pathological and oncological parameters of our patients

Fig. 1.
The correlation between the margin status and the tumor stages. The frequency
of the margin positivity is closely correlated with the stage of the carcinoma.
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