There are four mini-reviews in
this section, with a very strong
emphasis on urological oncology;
two on prostate cancer and two
on renal cancer. The spread of
countries from which they came
reflects the international
authorship of contributors to the
Journal: the UK, Canada, USA and
Germany respectively.
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INTRODUCTION

The last decade has seen a trend towards
organ-confined prostate cancer, primarily
due to the widespread use of PSA testing [1].
As a result, local treatment options such as
brachytherapy, cryotherapy, radiotherapy
and radical prostatectomy (RP) are used
increasingly. The aim of RP is to completely
excise the prostate, with clear margins.
However, despite the availability of
pretreatment staging and predictive
nomograms, =40% of patients will have
biochemical failure after RP, and up to a third
of these men will develop metastatic disease
and die from prostate cancer. Positive surgical
margins (PSMs) suggest residual disease and
carry a greater risk of PSA progression, as well
as local and systemic spread [2,3]. The PSA
test-induced stage shift towards smaller,
organ-confined tumours, along with
improving surgical techniques, has resulted in
a reduction in PSM rates over the last two
decades. However, present PSM rates are still
significant, with various series reporting rates
of 5-60% [4,5].
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PSM

Previous definitions for a PSM have included
tumour within 17 mm of the margin, or at the
apex as tumour in the distal 5 mm of the
prostate. Prostate tumours often extend close
to the edge of the gland. Epstein and
Sauvegeot [6] assessed the proximity of
tumour to the surgical margin and concluded
that recurrence rates were similar whether
tumour cells approached or were safely
distant from the inked surface. A ‘close’
margin therefore does not seem to matter,
and most pathologists now define a PSM as
the presence of neoplastic cells in contact
with the ink on the margin.

Differing PSM rates in previous studies
were attributed to tumour stage, surgical
technique and differences in specimen
processing. Table 1 [7-9] and Table

2 [4,5,10-14] show distributions of PSMs
based on the clinical stage of prostate cancer
and the surgical approach used in RP. Such
variable rates of PSMs for all clinical stages
may depend on the surgical awareness

and approach during RP. There are also no
significant differences in PSM rates amongst
both laparoscopic and open techniques for
RP, as shown from these studies. However,
such contrasting rates among studies might
be explained by either differences in patient
populations or surgical expertise. The choices
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of histological preparation (whole-mount,
2-3 mm or 3-4 mm sections) are also known
to affect the rate of PSMs in prostatectomy
specimens [15]. Hall et al. [16] observed that
4-6 mm sections would miss up to 12% of
the PSMs identified on 2-3 mm sections.
Furthermore, compared to complete
examination of the specimen, histological
assessment of only the area of carcinoma
would miss an estimated 16% of PSMs. A PSM
in surgical specimens may be due to the
growth of tumour towards the edge of the
prostate, incision into the prostate (capsular
incision) or transection of extracapsular
tumour.

Although the risk of biochemical recurrence is
increased with PSMs, the TNM staging
classification for prostate cancer does not
equate PSMs to a higher stage. Specimens
with PSMs in the absence of extracapsular
extension are designated as pT2 disease.
Staging may also be complicated because the
prostatic capsule at the apex is poorly defined,
so it is unclear if an apical PSM involves
tumour within or outside the boundaries of
the capsule.

PSM: STRATIFYING THE RISK

After RP a PSM conveys a greater risk of
biochemical progression. D'Amico et al. [17]
found that the 2-year PSA failure rates after
RP were 45-55% in patients with PSMs,
compared to 15-25% in those with organ-
confined disease. Several factors have been
assessed to see if it is possible to further
stratify the risk of disease recurrence in
patients with PSMs.

Multiple PSMs have been shown to carry a
worse prognosis in virtually all studies. Sofer
etal [18], after a multivariate analysis on the
number of PSMs (solitary vs multiple) showed
that there was a statistically significantly
greater risk of recurrence in patients with
more than one PSM, with a hazard ratio of
2.19 at the 95% CI. A similar result was
reported by Obek et al. [19], who showed that
at a mean follow-up of 25 months, the
recurrence rate in patients with multiple
PSMs was 43%, vs 24% in those with a single
focus. Furthermore, patients with two or more
PSMs were 2.5 times more likely to have a
shorter time to recurrence. It was also shown
that an extensive PSM carries a greater risk of
progression than a focal area.
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TABLE 1 Effects of clinical stage on PSM rates

Reference

Group/clinical stage

PSM rate, %

Clinical stage

Freedland et al. [7] Overall 23.1
T1/2/3 28.1/22.4/50.0
Wieder et al. [8] Overall 28
T1a/T1b/T1c[T2a/T2b/T2¢/T3a 5/22/23/17/36/27/40
Hull et al. [9] Overall 12.8
T1a/T1b/T1c/T2a/T2b/T2¢ 0/28.8/11.6/7.5/14.5/17.2
PSM rate, TABLE 2
Reference Surgical approach and group % Effects of surgical
Palisaar et al. [4] Retropubic approaches on PSMs
pT2 nerve-sparing 6.5
pT2 not nerve sparing 5.1
Ward et al. [10] Retropubic:
wide local excision 42
nerve sparing 34
Korman et al. [11] Perineal 16
Retropubic 22
Boccon-Gibod etal. [5]  Rates for for T1 and T2:
perineal 56
retropubic 61
Erdogru et al. [12] Extraperitoneal 22.6
Transperitoneal laparoscopic ~ 20.7
Brown et al. [13] Laparoscopic 16.9
Retropubic 20.0
Salomon et al. [14] PSA < 10 ng/mL:
retropubic 209
perineal 18.4
laparoscopic 20.6

The incidence of PSMs is highest in the apical
region, approaching 64% of all PSMs.
Improved surgical technique and a better
understanding of the venous anatomy have
reduced the difficulties related to bleeding in
the confined space of the male pelvis, but the
short inferior pedicle of the prostate (through
which the tumour may have extended), and
attempts to preserve continence by dividing
the urethra close to the apex, risks an apical
PSM. Salomon et al. [20] compared PSM
locations in patients undergoing RP based on
the surgical approach. The distribution for the
retropubic, perineal and laparoscopic surgical
approaches was 50%, 33% and 44% for apical
margins, 29%, 42% and 14% involving the
bladder neck and 21%, 25% and 42%
involving the posterolateral wall, respectively.
These findings suggest that the PSM location
may vary depending on the surgical approach
used in RP.

The impact of margin location on disease
progression is not clear. Table 3 [19,21-23]
outlines a few recent studies based on PSM
location. Contrary to some studies Epstein
et al. [21] showed that patients with apical
PSMs progressed more often those with
negative margins. Obek et al. [19] and Blute
et al. [23] instead concluded that when
comparing different anatomical foci, the
bladder neck region carried the highest risk of
disease progression.

CAPSULAR INCISION

Poor surgical technique and the close
anatomical proximity of the prostate to
neighbouring pelvic structures increase the
risk of capsular incision of the prostate.
Although not well defined, incision through
the apex probably occurs due to insufficient
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TABLE 3 Effect of PSM location on recurrence rate

Reference Findings

JSTATECTOMY WITH POSITIVE SURGICAL MARGINS

Obek et al. [19]

Recurrence rate for bladder neck PSM associated with greatest risk of disease

recurrence. Second most important site is a posterolateral PSM, associated

with 48% recurrence rate
Recurrence rate for apical PSMs higher than for negative margins
Recurrence rate for apical PSMs no different from other PSM locations
Recurrence rate for bladder neck PSMs; significantly worse disease-free survival
than other PSM locations

Epstein et al. [21]
Grossfeld et al. [22]
Blute et al. [23]

mobilization of the distal prostate. Shuford
et al. [24] concluded that patients with
capsular incision-related PSMs have similar
biochemical recurrence rates to those with
pT3a disease and PSMs, although previous
studies suggest a lower risk.

EXTRACAPSULAR EXTENSION

Blute et al. [23] also found that men with
PSMs and no extracapsular spread had a
lower rate of recurrence than men with
extracapsular disease. This was contradicted
by the SEARCH database study group [7],
who found that men with PSMs and no
extracapsular spread had a similar recurrence
risk to those with extracapsular disease
(regardless of margin status). Furthermore,
Ohori et al. [25] reported that apical PSMs
were associated with higher rates of seminal
vesicle and lymph node involvement, and
increased the risk of extraprostatic spread.

REDUCING PSM RATES

Surgical technique is known to affect PSM
rates; there is considerable variation in rates
among different surgeons. One study showed
that although experienced surgeons tend to
have lower PSM rates, these varied from 10%
to close to 50% even for high-volume
surgeons doing similar numbers of RP.

Although it was suggested that the reduction
in PSM rates over the last 20 years is due to
stage migration and improved patient
selection, rather than improved surgical
technique, numerous technical modifications
have been described to reduce PSM rates.
These are usually reported after single-
surgeon (or -institution) observational
studies, so it is difficult to assess their
usefulness. Careful dissection of the prostatic
apex is thought to be important and recent

© 2006 BJU INTERNATIONAL

reports have advocated mobilising the
prostate before dividing the urethra. This
can be done using an antegrade technique,
or by dividing the lateral prostatic fascia
and mobilising the gland off the rectum
before apical dissection. More recently,
Walsh et al. [26] pioneered the use of video
documentation to improve the surgical
technique in RP. In that study it was
concluded that subtle variations of technique
amongst different surgeons could be
identified and changes advocated to
improve surgical outcome for future patients.
Touijer et al. [27] used intraoperative video
documentation to improve PSM rates in
patients undergoing laparoscopic RP. When
the 12 patients with PSMs were reviewed,
video analysis concluded that eight were due
to technical error. Intraoperative filming has
also helped to improve PSM rates after robotic
RP using the da Vinci system (Intuitive
Surgical, Sunnyvale, CA, USA) [28]. In one
study, videotape from 50 procedures was
reviewed and technical alterations made,
resulting in a reduction in PSM rates from
36% to 17% in patients with pT2 tumours.

Although overall PSM and biochemical
recurrence rates are similar for perineal
and retropubic RP procedures, the perineal
approach carries a higher risk of capsular
incision and a surgically induced PSM.
Bladder-neck sparing does not increase
PSM rates, although it does seem to reduce
the magnitude of the surgical margin.
Similarly, nerve-sparing RP does not appear
to worsen PSM or biochemical recurrence
rates in well-selected patients. As well as
considering preoperative risk factors,
careful visual and tactile assessment of
the neurovascular bundle is important

in determining the suitability of a nerve-
sparing procedure. Laparoscopic RP
provides better magnification for visual
assessment, but has similar PSM rates to
open procedures.

MANAGEMENT OF PSM

Many patients with PSMs will not progress, so
there is controversy about whether they
should be offered treatment, what the
treatment should be and when it should be
given. An important consideration with PSMs
is the extent of residual disease; a persistently
raised PSA level may be due to local
recurrence or metastatic disease, and it is
usually impossible to distinguish the cause
with current staging techniques. Bone
scintigraphy, CT and MRI are insufficiently
sensitive at low PSA levels, whilst the utility of
radio-immunoscintigraphy with ™indium-
capromab pendetide (ProstaScint) remains
controversial. The time to PSA recurrence and
PSA velocity have been used to help identify
metastatic disease, but relying solely on this
may deny treatment to patients with
potentially curable disease, particularly as
evidence is accumulating that salvage
radiotherapy is most effective at low PSA
levels.

ACTIVE SURVEILLANCE

Some studies have shown that RP with
subsequent surveillance has an acceptable
disease-free progression and long-term
survival. One study of RP monotherapy
showed overall and cancer-specific survival
in pT3a tumours of 97.6% and 100%,
respectively, after 68 months, while the
10-year probability of biochemical
progression-free survival was calculated at
81.9% for patients with negative or single-
focus PSMs [29]. Other studies reported 5-
and 10-year progression-free survival rates
for patients with PSMs of 78% and 55%,
respectively. Connolly et al. [30] found no
clear evidence linking a PSM to local
recurrence.

The significance of extended lymph-node
dissection for disease recurrence was recently
highlighted. An extended lymph-node
dissection involves the preservation of
external iliac artery lymphatics but the
removal of lymphatic tissue from the
bifurcation of the common iliac artery
proximally, along the internal iliac artery and
vein, the angle between the external and
internal iliac arteries and the obturator nerve,
the obturator fossa and the external iliac vein
up to the deep circumflex iliac vein. Studies
show that this technique yields twice as many
lymph nodes, with a two- to three-fold
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increase in the percentage of positive nodes
removed. More importantly, Di Blasio et al.
[31] showed that removing =13 nodes
sustained the lowest risk of progression, while
there was a 16% and 8% risk of disease
progression with 0-4 nodes and >14 nodes
removed, respectively. As the margin status is
irrelevant to outcomes if cancer involves
lymph nodes, extended lymph-node
dissection may delay biochemical progression
and distant metastases in patients with PSMs.
This in turn may reduce the need for adjuvant
therapy after a PSM.

ADJUVANT THERAPY

After RP for clinically localized prostate
cancer =35% of patients will have additional
treatment within 5 years. Many patients with
adverse features such as a PSM will have
residual disease, and are destined to relapse
despite surgery. Adjuvant therapy for these
patients may increase cure rates by delivering
treatment soon after surgery, when the
tumour burden is low and with an early phase
of rapid growth that is more susceptible to
treatment. Patients may also have better
performance status than when their disease
recurs.

Adjuvant radiotherapy has been extensively
investigated in patients with high-risk
features, including PSMs. Initial studies
showed no clear survival benefits in patients
with PSMs, nodal or seminal vesicle invasion.
The 10-year survival rates for high-risk
patients after surgery alone are 52-80%,
compared to 60-76% in patients after surgery
and adjuvant radiotherapy. In a recent study,
when early salvage radiotherapy was initiated
for biochemical recurrence after RP, the 4-
year progression-free probability was 81% in
patients with Gleason scores of 8-10 and
PSMs when the PSA doubling time was

>10 months, but decreased to 37% when the
doubling time was <10 months [32]. That
study found that, although patients had
PSMs, early salvage radiotherapy would
improve their progression-free survival if they
had no seminal vesicle involvement, low
Gleason scores, a PSA level of <2 ng/mL
before radiotherapy and a PSA doubling time
of >10 months. In another study, Eggener et
al. [33] found that patients with PSMs after
RP had no significant differences in their 4-
year PSA-free, 4-year cancer-specific and 4-
year overall survival, regardless of whether
they had immediate adjuvant radiotherapy.
After reviewing early studies of adjuvant and
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delayed (salvage) radiotherapy, the American
Society for Therapeutic Radiology and
Oncology consensus panel concluded that a
PSA level of up to 0.5 ng/mL after RP would
not reduce the likelihood of cure with
radiotherapy, but an increase to >1.5 ng/mL
would significantly worsen the outcome. As
PSMs do not necessarily predict the response
to radiotherapy, and the PSA response to
immediate and delayed radiotherapy is similar
(PSA < 0.3 ng/mL), it remains unclear as to
which approach to follow.

The recent European Organisation for
Research and Treatment of Cancer (EORTC)
22911 study recruited patients with high-risk
factors (including PSMs, capsule invasion and
seminal vesicle invasion) and randomized
them to immediate postoperative
radiotherapy (median dose 60 Gy over

6 weeks) or a watchful-waiting policy. Both
the local control rate and biochemical failure
rate improved after immediate treatment. The
biochemical progression-free survival rate at
5 years was 72.2% in the adjuvant arm,
compared to 51.8% in the watchful-waiting
group; the clinical progression-free survival at
5 years was 83.3% and 74.8%, respectively.
Loco-regional failure was also significantly
lower in the immediate adjuvant arm. All of

these results were statistically significant [34].

There have been few studies outlining the
benefits of adjuvant hormone therapy after
RP. The first of these showed immediate
adjuvant treatment with goserelin or
orchidectomy reduced disease progression in
patients with T1-2 and nodal metastases,
from 77% to 18%, and increased their
survival from 659% to 85% at a median
follow-up of 7.1 years [35]. More recently, the
Early Prostate Cancer trial showed that
patients on 150 mg bicalutamide as an
immediate adjuvant treatment, compared to
placebo, after radical treatment had
significantly better 5-year progression-free
survival, particularly in the group with locally
advanced disease [36,37]. However, the
studies suggested lower survival in patients
with organ-confined disease who were given
adjuvant treatment. Early adjuvant hormone
therapy may also reduce the risk of
complications such as skeletal pain and spinal
cord compression. It is unclear what the
optimum period of androgen ablation is in
these patients; this isimportant, as long-term
therapy risks impotence, cognitive changes,
anaemia, muscle weakness and osteoporosis,
as well as impinging on the patients' quality

of life. At present, there are no randomized
studies that show any advantage of adjuvant
hormone therapy in patients with PSMs after
RP. However, there are ongoing trials
assessing the response of high-risk patients
to a combination of adjuvant hormone
treatment and chemotherapy (South West
Oncology Group, SWOG, S9921, assessing
mitoxantrone and prednisolone, and the
Radiation Therapy Oncology Group, RTOG, P-
9902 assessing paclitaxel, estramustine and
etoposide).

The use of combined adjuvant therapy with
hormone ablation and radiation has not been
well studied. Miyake et al. [38] treated 38
patients with T3NO or T3N1 prostate cancer
with immediate adjuvant hormone ablation
and radiotherapy, and compared their
outcomes with 54 patients who received no
treatment after their RP until they developed
biochemical recurrence. In this non-
randomized study, the 10-year biochemical
recurrence-free, cancer-specific and overall
survival rates were 86.7%, 90.9% and 78.7%,
respectively. Although immediate treatment
prolonged the disease-free interval, there was
no difference in the cancer-specific and
overall survival rates between the groups. At
present there is no good evidence about the
optimum time to commence hormone
therapy or radiotherapy, and the duration of
hormone treatment required. However,
recently, a non-randomized study compared
adjuvant radiotherapy alone with a short
course of total androgen suppression

2 months before and 2 months concurrent
with adjuvant radiotherapy in patients after
RP [39]. Results showed that the 5-year
overall and PSA relapse-free survival rates for
the total androgen suppression and
radiotherapy group was 57% and 100%,
respectively, vs 31% and 87% in the group
treated solely with radiotherapy. Four large
studies (EORTC 22911, German cancer society
ARO 96-02, RTOG-P-0011, SWOG 8794) are
either underway or recently completed that
will attempt to address the uncertainties
relating to adjuvant radiotherapy with or
without hormone ablation.

CONCLUSION

Although RP is used in patients with the
assumption that there is no locally advanced
or metastatic spread, PSM rates are still
significant. As seen in previous studies, it is
extremely difficult to predict a PSM outcome.
However, refined surgical technique
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regardless of the approach for RP or the

clinical stage of the cancer may improve PSM
rates. Patients with PSMs are at greater risk of
progression, and the ability to stratify this risk
is improving, together with other factors that
may affect disease progression and survival.

Adjuvant treatment is often given to reduce
the risk of recurrence and improve survival,
despite a proportion of patients with PSMs
not progressing. Uncertainties remain as to
the most appropriate adjuvant therapy and
when it should be given, particularly as it is
usually unclear whether the patient has local
residual disease or distant micrometastases.
Results of ongoing studies and future
research using neoadjuvant and adjuvant
therapies are required to provide a better
understanding of how to manage these
patients.
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