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Assessment of Preoperative Predictive Factors for
Positive Surgical Margins in Patients with
Low or Intermediate Risk Prostate Cancer

Who Underwent Retropubic Radical Prostatectomy

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: Positive surgical margins after radical prostatectomy is important due to
increased risk of biochemical recurrence. Preoperative clinical stage, prostate specific antigen
(PSA) value and the Gleason Score are the predictors of surgical margin status. In this study we
aimed to assess the effects of preoperative variables on surgical margin positivity in patients
with low or intermediate risk. MMaatteerriiaall  aanndd  MMeetthhooddss::  Preoperative clinical stage, PSA value,
prostate volume and variables obtained from prostate biopsies of 73 patients who were grouped
in low or intermediate risk according to D’Amico criteria (Clinical satge≤ T2b, PSA<10 ng/dl,
Gleason Score ≤ 7) were compared with regard to surgical margin positivity status retrospec-
tively. RReessuullttss:: The rate of the patients with positive surgical margins was 23.3%. The mean
prostate volume was 84.91 ml±21.43 and 56.05 ml±18.42 in negative and positive surgical mar-
gin groups, respectively (p=0.001). While 14.6% of the patients with a PSA level <10 ng/dl had
positive surgical margins, this rate was 34.4% in the patients with a PSA level of 10-20 ng/dl.
(p=0.05). Increased numbers of positive cores in prostate biopsy were related with positive sur-
gical margins (p=0.001). In multivariate analysis, only, prostate volumes less than 70 ml was
found to be statistically significant (p=0.023). CCoonncclluussiioonn::  Smaller prostate volumes less than
70 ml. increase the risk of positive surgical margins in patients with low or intermediate risk. 

KKeeyywwoorrddss::  Margins of excision; prostatic cancer

ÖÖZZEETT  AAmmaaçç::  Radikal prostatektomi sonrası cerrahi sınırların pozitif olması biyokimyasal re-
kürrens riskini artırması nedeniyle önemlidir. Operasyon öncesi klinik evre, PSA değeri ve
Gleason Skoru pozitif cerrahi sınırlar açısından belirleyici özelliktedir. Bu çalışmada, düşük
ve orta risk özellikleriyle radikal prostatektomi uygulanan hastalarda operasyon öncesi ve-
rilerin cerrahi sınır pozitifliği üzerine olan etkisini araştırmayı amaçladık. GGeerreeçç  vvee  YYöönn--
tteemmlleerr:: Retrospektif olarak D’Amico kriterlerine göre düşük ve orta risk grubunda (klinik
evre ≤ T2b, PSA<10 ng/dl, Gleason Skoru ≤ 7) olan 73 hastanın ameliyat öncesi klinik evre,
PSA değeri, prostat hacmi ve prostat biyopsisinden elde edilen verileri pozitif cerrahi sınır
saptanmasına göre karşılaştırıldı. BBuullgguullaarr::  Pozitif cerrahi sınır saptanan hastaların oranı
%23,3 idi. Ortalama prostat hacmi negatif cerrahi sınır grubunda 84,91 ml±21,43 ve pozitif
cerrahi sınır grubunda 56,05 ml±18,42 olarak bulundu (p=0,001). PSA seviyesi 10 ng/dl’den
düşük olan hastalarda cerrahi sınır pozitifliği oranı %14,6 bulunurken, PSA seviyesi 10-20
ng/dl arasında olan hastalarda bu oran %34,4 olarak bulundu (p=0,05). Prostat biyopsisinde
artmış pozitif kor sayıları pozitif cerrahi sınır ile ilişkili bulundu (p=0,001). Çoklu değişken ana-
lizinde ise sadece  prostat hacminin 70 ml’den az olması istatistiksel olarak anlamlı bulundu
(p=0,023). SSoonnuuçç:: Düşük veya orta risk grubunda olan 70 ml’den küçük prostat hacimli hasta-
larda cerrahi sınır pozitifliği riski artmıştır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Eksizyon sınırı; prostatik kanser
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rostate cancer is the second most common
cancer in men in Turkey.1 Widespread use
of prostate specific antigen (PSA) screening

resulted in more patients diagnosed with localized
prostate cancer which is crucial for survival ad-
vantage in these patients.2

Radical prostatectomy is the preferred treat-
ment option in patients with localized prostate can-
cer.3 The 15 years cancer specific survival rates are
reported between 82%-90% in large series for lo-
calized prostate cancer.4,5

A negative surgical margin status is one of the
most desired outcomes after retropubic radical
prostatectomy (RRP) as well as the pathological
stage. A positive surgical margin (PSM) is found to
be related with biochemical recurrence which in-
dicates a local recurrence or metastasis following
the surgery.6

Despite the improvements in imaging meth-
ods and investigation for better markers, it is still
challenging to identify the patients with localized
disease before the definitive treatment. D’Amico
criteria has long been used for the risk stratifica-
tion for patients undergoing RRP.7 Serum PSA lev-
els, clinical staging and preoperative Gleason score
are the predictive factors for desirable oncological
outcomes following the surgery according to this
stratification system. The patients are grouped into
low, intermediate or high risk according to these
variables. There are several studies searching the
role of other preoperative factors such as prostate
volume, the number of positive cores, the rate of
involvement in each core in low or intermediate
group.8

In this study, it was aimed to review the pre-
operative predictive factors for PSM in patients
with low or intermediate risk prostate cancer who
underwent retropubic radical prostatectomy in our
institution.

MATERIAL AND METHODS 

The present study was conducted according to the
principles of 2008 Helsinki Declaration. The pa-
tients who underwent open RRP in a single terti-
ary referral center were reviewed retrospectively.

The search in database revealed 126 entries for
RRP. A total of 26 patients with insufficient records
were excluded from the study. Among 100 pa-
tients, 73 patients who were classified to have low
or intermediate risk according to D’Amico risk
stratification were included in the study (Figure
1). While low D’Amico risk group was defined as
clinical stage <T2b, PSA<10 ng/dl and Gleason
score <7 the intermediate group was defined as
clinical stage of T2b, PSA>10-20 ng/dl and a Glea-
son Score of 7.

All patients had a detailed physical examina-
tion, PSA assessment and a trans-rectal ultrasound-
guided biopsy (8-10 core). TNM 2002 for prostate
cancer was used for staging of the patients. The re-
lation between mean age, body mass index, serum
PSA level, preoperative Gleason score, perineural
invasion, clinical stage, the number of positive
cores on biopsy, prostate volume and PSM after RP
were evaluated.

The statistical analysis was performed by using
IBM SPSS Statistics for Windows, version 23 (IBM
Corp., Armonk, NY, U.S). ROC curves were stud-
ied for PSA, prostate volume and the number of
positive cores. The cut off values for PSA and
prostate volume were determined as 10 ng/dl and
70 ml, respectively. Independent t-test, Pearson
Chi- Squre test and binary logistic regression test
were used for comparison of the variables. 
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FIGURE 1: Flowchart of the included patients.



RESULTS

The mean age of 73 patients was 62.20±5.68 years,
the mean body mass index was 29.94±4.41kg/m2,
mean PSA value was 9.32±4.58 ng/dl and the mean
prostate volume was 78.19±24.02 ml. The rate of
Gleason 3+3, 3+4 and 4+3 scores were 78.1%,
16.4% and 6.8%, respectively. The rate of positive
perineurial invasion was 47.9%. Clinical staging re-
vealed T1c, T2a and T2b in 67.1% 23.3% and 8.2%
of the patients, respectively. 

The overall rate of PSM was 23.3%. The final
pathological examination resulted in Gleason 3+3,
3+4, 4+3,4+4 and 4+5 in 56.1%, 30.1%, 9.6% 2.7%
and 1.4% of the patients, respectively. The total
rate of capsular invasion was 31.5%. A total rate of
pT2 tumors was 67.2%. The rate of pT3a and pT3b
tumors were 21.9% and 11% respectively. 

The univariate comparison of the pre-clinical

variables according to the surgical margin status
was presented in Table 1. The preoperative serum
PSA levels of more than 10 ng/dl, the number of
positive cores and prostate volumes of less than 70
gr were found to be statistically significant in di-
chotomous comparisons (p=0.05, p=0.001 and
p=0.004, respectively). The comparison of the mean
volumes in positive and negative surgical margins
revealed a statistically significant difference
(p=0.001). The patients with smaller prostate vol-
umes were found to have more PSM.

The results of binary multivariate analysis
were presented in Table 2. This analysis showed a
statistically significant difference only for prostate
volumes less than 70 gr (p=0.023, OR:9.601).

DISCUSSION 
Preoperative PSA value, biopsy Gleason score, and
clinical staging were found to be correlated with
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NSM PSM P value

Mean age (years) 65.12±5.81 65.47±5.36 0.82

Body mass index (kg/m2) 30.08±4.49 29. 47±4.24 0.616

Serum PSA (ng/ml) 8.86±4.33 10.85±5.08 0.116

Serum PSA  <10 (n) 35 (85.4%) 6 (14.6%) 0.05

>10-20 (n) 21 (65.6%) 11 (34.4%)

Prostate volume (ml) 84.91± 21.43 56.05± 8.42 0.001

Gleason 3+3 47 (82.5%) 17.5 (10%) 0.44

Perineural invasion 28 (80%) 7 (20%) 0.588

Clinical staging T1c 39 (79.6%) 10 (20.4) 0.556

Prostate volume <70 ml 16 (57.1%) 12 (49.2%) 0.002

Number of positive cores 0.001

1 19 (100%) 0 (0%)

2 10 (83.3%) 2 (16.7%)

3 11 (61.1%) 7 (38.9%)

4 16 (76.2%) 5 (23.8%)

6 0 (0%) 3 (100%)

TABLE 1: The univariate comparison of the pre-clinical variables according to the surgical margin status.

PSA: Prostate specific antigen, NSM: Negative surgical margin, PSM: Positive surgical margin.

P values Odds Ratio %95 Cl

Serum PSA >10 g/dl 0.373 3.91 0.124 - 2.187

Prostate volume <70 gr 0.023 9.601 1.249 - 20.124

Number of positive cores 0.991 21.315 None

TABLE 2: The effect of preoperative variables on positive surgical margins in multivariate analysis.

PSA: Prostate specific antigen, CI: Confidence interval.



pathological stage, seminal vesicle and lymph node
involvement and surgical margin status after RRP.
Surgical experience can affect only surgical margin
status among these variables.9,10 PSM is a relatively
frequent condition due to the limited space in pro-
static fossa. The distance between prostatic capsule
and the surgical margin is just 2-3 mm. This close
proximity can lead to PSM in case of non-favorable
factors.9,11,12

The overall PSM rate is ranging between 5-
43% depending on patient selection criteria in
different series.13 In our study, the PSM rate was
23,3% which is compatible with the other re-
ports. 

The preoperative clinical staging is the most im-
portant factor for inferior outcomes following radi-
cal prostatectomy. In a review, the rate of PSM was
17-22% for T1 and 27-40% for T2 stages after RRP.9

These results were confirmed with other studies
with robot-assisted radical prostatectomy as an in-
dependent factor for PSM.14,15 Although the rate of
PSM was higher in T2 group of our patients, we did
not find a statistical significance. This can be related
that our cohort was predominated by T1 patients
(67.1%).

Serum PSA levels were found to be an impor-
tant factor for PSM in the literature. In their study,
Freeland et al. found the PSA levels as an independ-
ent risk factor for development of PSM.16 The rate of
PSM in patients with a PSA level less than 10 was 8-
30% and this rate was 25-43% for the patients with
a PSA level more than 10 ng/dl.9 In our study, the
rate of PSM was 14.6% and 34.4% in patients with a
PSA level less than 10 ng/dl and PSA level between
10-20 ng/dl, respectively. Although this was statisti-
cally significant in univariate analysis, the multi-
variate analysis did not result in a significant relation.

Likewise, the PSA levels, biopsy Gleason
Scores were found to be related with PSM. The pa-
tients with a preoperative Gleason Score less than
7 was found to have a PSM rate ranging between
11-30% and this rate was 17-43% for a Gleason
score of 7 or more. In our study, the rate of PSM
was 10% for Gleason 3+3. The comparison of Glea-
son 3+3 scores with Gleason scores of 3+4 or 4+3

were not statistically significant. We believe the
highly prevalent rate of patients with 3+3 (78.1%)
may be responsible for insignificant results.

In the present study, the prostate volume less
than 70 ml was significantly associated with higher
rates of PSM. This inverse relationship was re-
ported in several open, laparoscopic and robot-as-
sisted laparoscopic prostatectomy series.14,17-19 This
phenomenon can be explained by overproduction
of PSA in larger prostates which in turn emerge as
an indicative factor for prostate biopsy. Also, this
can increase detection of an insignificant cancer in
which PSM is unlikely.20,21

Similar to the inverse correlation in small
prostates for PSM; the higher numbers of positive
cores in a biopsy report can be suggestive of a clin-
ically important disease. This issue has been stud-
ied in various trails.22,23 Although univariate
analysis resulted a significant relation, there was no
significant relation between the number of positive
cores and PSM in multivariate analysis in the pres-
ent study. 

Perineural invasion has been studied as an in-
dicator for aggressive disease for several cancers.24

The importance of a perineurial invasion detected
in a prostate biopsy specimen is controversial.25 In
the present study, we did not find a relation be-
tween perineural invasion and PSM.

The percentage of tumoral involvement in
each biopsy core can be another predictor of infe-
rior outcomes.8 We were not able to assess this re-
lationship in our study due to infrequent docu-
mentation of this variable. 

Having smaller group of patients is the main
limitation of the present study which is making dif-
ficult to interpret the results. Another important
limitation is predomination of the patients with
Gleason 3+3.

CONCLUSION

In conclusion, preoperative parameters are impor-
tant factors to achieve adequate outcomes after
RRP. Smaller prostate volumes less than 70 gr in-
crease the risk of PSM in patients with low or in-
termediate risk.
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