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Purpose: A publication on behalf of the European Society of Urological Oncology
questioned the need for removing the seminal vesicles during radical prostatec-
tomy in patients with prostate specific antigen less than 10 ng/ml except when
biopsy Gleason score is greater than 6 or there are greater than 50% positive
biopsy cores. We applied the European Society of Urological Oncology algorithm
to an independent data set to determine its predictive value.

Materials and Methods: Data on 1,406 men who underwent radical prostatec-
tomy and seminal vesicle removal between 1998 and 2004 were analyzed. Pa-
tients with and without seminal vesicle invasion were classified as positive or
negative according to the European Society of Urological Oncology algorithm.
Results: Of 90 cases with seminal vesicle invasion 81 (6.4%) were positive for
90% sensitivity, while 656 of 1,316 without seminal vesicle invasion were nega-
tive for 50% specificity. The negative predictive value was 98.6%. In decision
analytic terms if the loss in health when seminal vesicles are invaded and not
completely removed is considered at least 75 times greater than when removing
them unnecessarily, the algorithm proposed by the European Society of Urolog-
ical Oncology should not be used.

Conclusions: Whether to use the European Society of Urological Oncology algo-
rithm depends not only on its accuracy, but also on the relative clinical conse-
quences of false-positive and false-negative results. Our threshold of 75 is an
intermediate value that is difficult to interpret, given uncertainties about the
benefit of seminal vesicle sparing and harm associated with untreated seminal
vesicle invasion. We recommend more formal decision analysis to determine the
clinical value of the European Society of Urological Oncology algorithm.
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Abbreviations
and Acronyms

ESUQ = European Society of
Urologic Oncology

PSA = prostate specific antigen
RP = radical prostatectomy

SV = seminal vesicle

SVI = SV invasion

A recent communication by Zlotta
et al from ESUO questioned the rou-
tine practice of complete resection of
the SVs during RP.! This was based
on a retrospective analysis of the
records of 1,283 patients, of whom 137
(10.6%) had SVI. The investigators
first noted that PSA, biopsy Gleason
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grade and the number of biopsy cores
positive for cancer were predictive for
SVI. They went on to propose a pre-
diction rule, that is patients with PSA
10 ng/ml or greater, biopsy Gleason
grade greater than 6 or greater than
50% biopsy cores positive were at high
risk for SVI and should undergo SV
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removal, while patients with PSA less than 10
ng/ml, biopsy Gleason grade less than 7 and 50%
or fewer biopsy cores positive were unlikely to
have SVI and might be spared complete SV resec-
tion. The recommendation was that this strategy
be applied in a prospective study comparing “SV-
sparing surgery ... to standard retropubic pros-
tatectomy in selected individuals [ie those nega-
tive on the algorithm] analyzing potential benefits
on erectile function and urinary continence.”!

The rationale for SV preservation is that the tip of
the SV is close to the arterial supply of the bladder
base and the proximal neurovascular bundles. There-
fore, complete dissection of the SV might damage
these structures, raising the likelihood of postopera-
tive urinary incontinence and erectile dysfunction.
Thus, if resection of the tip of the SV is not oncologi-
cally necessary, it would seem prudent to preserve this
structure.

We applied the ESUO algorithm to data from our
institution to determine its predictive validity (ex-
ternal validation). We also used a decision analytic
method to explore the effects of implementing the
algorithm in clinical practice. We believe that a pro-
spective trial, as recommended by the ESUO inves-
tigators, is likely to be infeasible. For example, a
trial planning to show that SV sparing improved
function but did not increase the recurrence rate by
more than 2% might well require more than 10,000
patients. Accordingly decision analysis remains the
most feasible method for assessing the clinical im-
pact of a SV sparing strategy in select patients.

MATERIALS AND METHODS

Study Cohort

The study cohort consisted of 2,959 consecutive men with
localized prostate cancer who underwent RP between Jan-
uary 1998 and August 2004. We chose January 1998 as
the start of the cohort because few men treated before
1998 had data available on the number of biopsy cores
positive. The 228 men who received neoadjuvant hor-
monal therapy, chemotherapy or radiation therapy before
surgery were excluded from study. Of the remaining 2,731
patients 1,406 had complete information available on pre-
operative serum PSA, biopsy Gleason score and the per-
cent of biopsies with prostate cancer involvement, defined
as the number of cores with any amount of prostate cancer
divided by the total number of prostate biopsies. There
were no exclusions from study for type of surgery or patho-
logical findings.

Data on the cohort were treated according to the
United States Health Insurance Portability and Account-
ability Act. The data set was obtained after receiving
institutional board approval and it was de-identified be-
fore analysis.

Surgical Treatment and Pathological Findings

All patients underwent transrectal ultrasound guided
prostate biopsy with a minimum of 6 cores. Pathological
slides of patients in whom biopsy was performed else-
where were reviewed by a specialized urology pathologist
at our institution. The Gleason system was scored on all
biopsies as the sum of the primary and secondary pat-
terns.

All RPs included complete removal of the SVs and
pelvic lymph nodes. Procedures were performed by expe-
rienced surgeons using the standard, previously described
technique.? All RP specimens were sectioned with the
whole mount technique by specialized urological patholo-
gists. Tumor invasion of the SVs (SVI) was recorded when
malignant cells invaded the muscular layer of the SV wall.

Statistical Analysis

Patients with PSA 10 ng/ml or greater, biopsy Gleason
grade greater than 6 or greater than 50% biopsy cores
positive were classified as ESUO positive and the remain-
der was classified as ESUO negative. Patients were clas-
sified as SVI positive or negative regardless of lymph node
status, eg a patient with positive lymph nodes but no SVI
was classified as disease negative. We calculated the sen-
sitivity, specificity, and positive and negative predictive
values of the ESUO prediction rule.

Although they are no doubt informative, measures of
diagnostic accuracy such as sensitivity have limited value
for clinical decision making. For example, how high must
sensitivity and specificity be to justify clinical use of the
ESUO prediction rule? Our answer to this question de-
pends on the clinical consequences of our results. A false-
negative result, that is failing to completely remove a
cancerous SV, has more serious consequences than a false-
positive result, that is unnecessarily radical resection of
an SV free of cancer. Therefore, we used a decision ana-
lytic technique (decision curve analysis®) to evaluate the
clinical value of the ESUO rule. Decision curve analysis
incorporates the clinical consequences of using a predic-
tion rule by applying a different weight to positive and
false-positive results. This weighting can be varied to re-
flect different patient preferences or differences in opinion
about the risks of a procedure. These preferences are
expressed in terms of a threshold probability for action. A
man has a threshold probability of X% if he chooses com-
plete SV removal when his risk of SVI is X% or greater,
but he chooses SV preservation if his risk of SVI is
less than X%. Decision curve analysis provides a net ben-
efit for each treatment strategy at each threshold proba-
bility, calculated at positive and false-positive results with
the latter weighted by the odds at the threshold probabil-
ity (ie p/[1 — p]). The optimal strategy is the one with the
highest net benefit. All statistical analysis was done using
Stata® 9.2.

RESULTS

Table 1 lists preoperative and pathological patient
characteristics. A total of 303 cases of biopsy Glea-
son 6 were upgraded on pathological analysis of the
RP specimen, including 296, 5 and 2 to Gleason 7, 8
and 9, respectively. Four of these cases, which were
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Table 1. Patient characteristics

No. pts 1,406
Median preop PSA (ng/ml) 553  (4.32,7.68)
Median % pos biopsy cores (IQR) 33 (17, 50)
No. clinical stage T2 or greater/total No. (%) 518/1,315 (39)
No. biopsy Gleason grade (%):
6 or Less 887 (63)
7 422 (30)
8 or Greater 97 (7)
No. pathological Gleason grade (%): 1,394
6 or Less 641 (46)
7 665 (47)
8 or Greater 88 (6)
No. extracapsular extension/total No. (%) 353/1,399 (25)
No. seminal vesicle invasion (%) 90 (6)
No. pos surgical margins/total No. (%) 220/1,403 (16)
No. lymph node involvement/total No. (%) 50/1,264 (4)

Gleason 7, were classed as ESUO negative but
showed SVI. Of the 1,406 patients 90 (6.4%) had
SVI. Table 2 shows the ESUO classification. Of the
patients 741 (53%) were classified as ESUO positive,
primarily due to a biopsy Gleason grade of greater
than 6. Table 3 lists principal study results. Of the
90 patients with SVI 81 were ESUO positive for 90%
sensitivity and 656 of 1,316 without SVI were ESUO
negative for 50% specificity. The negative predictive
value was 98.6%. None of the 9 patients with SVI
who were negative by ESUO criteria had positive
lymph nodes.

Part A of the figure shows the decision curve. The
x axis is the threshold for action, that is the proba-
bility of SVI at which a man would elect complete SV
resection. The y axis represents the clinical net ben-
efit in terms of the probability of positive results, ie
removing a cancerous SV, minus the probability of
false-positive results, ie unnecessarily resecting an
SV without cancer, with the latter weighted by the
odds at the threshold.

Table 2. ESUO classification with PSA, biopsy Gleason grade
and percent of biopsy cores positive

No. Pts (%)
ESUQ classification:
Neg 665 (47)
Pos 741 (53)
Criteria met for ESUO pos:
Only preop PSA 10 ng/ml or greater 66 (5)
Only biopsy Gleason grade greater than 6 287 (20)
Only greater than 50% biopsy cores pos 133 (9)
Preop PSA 10 ng/ml or greater + biopsy Gleason grade 6 54 (4)
or greater
Preop PSA 10 ng/ml or greater + greater than 50% biopsy 23 (2)
cores pos
Biopsy Gleason grade 6 or greater + greater than 50% 146 (10)
biopsy cores pos
Preop PSA 10 ng/ml or greater, biopsy Gleason grade 32 (2)

greater than 6 + greater than 50% biopsy cores pos

Table 3. Diagnostic findings in patients with true SVI by ESUO
algorithm results

No. Current Series SVI

ESUO Criteria Pos Neg Totals
Pos 81 660 741
Neg 9 656 665

Total No. 90 1,316 1,406

Sensitivity 90.0% (81 of 90 patients), specificity 49.9% (656 of 1,1316), positive
predictive value 10.9% (81 of 741) and negative predictive value 98.6% (656 of
665).

To interpret part A of the figure we considered
what a reasonable range of thresholds might be in
the community. Clearly any man who is told that he
has a 50% chance of SVI would elect SV removal.
Similarly a man who is told that he had only a 1 in
a million chance of SVI would elect SV preservation.
We thought that few if any men would ever have a
threshold much above 10%. However, given that the
benefits of SV preservation are unclear, some men
might elect complete SV resection even if the prob-
ability of SVI was 1% or less. Part A of the figure
shows that, although the net benefit of the ESUO
prediction rule is higher than the curve for the strat-
egy of SV resection in all men for a threshold of 2%
or higher, it is actually lower at a threshold of ap-
proximately 1% or lower. Part B of the figure shows
this more clearly.

The net benefit of the prediction rule is lower than
that of treating all men when the threshold proba-
bility for resection is 1.35% or less, which is simply
1 minus the negative predictive value. Because
the odds at 1.35% probability were close to 1/75
(0.0135/[1 — 0.0135]), this result may be phrased in
certain terms. If the loss in health when SVs are
invaded and not completely removed is considered at
least 75 times greater than unnecessarily radical
resection, the algorithm proposed by the ESUO
should not be used. We consider 75 to be an inter-
mediate value that is difficult to interpret, given
uncertainty about the value of SV sparing and the
harm associated with untreated SVI.

DISCUSSION

SV sparing surgery is just one of a number of tech-
nical options meant to decrease the surgical trauma
of RP. However, whether considering the original
nerve sparing technique of Walsh and Mostwin* or
the fascia sparing techniques piloted at the Vatti-
kuti Urology Institute® any technique must weigh
any benefits in terms of functional preservation
against possible risks in terms of decreased oncolog-
ical control. SV involvement has historically been
associated with poor prognosis in patients undergo-
ing RP.° However, the cumulative probability of
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A, ESUO algorithm decision curve. B, ESUO algorithm decision curve showing key 0% to 5% range. Dashed line indicates net benefit
of SV dissection only in cases classified as ESUO positive. Gray line indicates net benefit of SV dissection in all cases. Black line

indicates net benefit of SV preservation for all men.

freedom from biochemical recurrence in patients
with SVI and no nodal metastasis treated with RP
alone was 36% and 32% at 10 and 15 years, respec-
tively, in our contemporary series of 4,441 men.” The
cumulative 10 and 15-year cancer specific survival
probability in those patients was 89% and 81%, re-
spectively, although men remain at risk for many
more years. Other studies have shown similar find-
ings.®

To our knowledge there are no compelling data to
estimate recurrence and survival in men with SVI
who do not undergo complete SV removal. It may be
that surgery may still be adequate because the tu-
mor usually extends only into the proximal portions
of the SV and rarely involves the tip. Hence, a man
with SVI undergoing tip preservation may still re-
ceive cancer appropriate surgery but in about 20% of
patients with SVI the pattern of spread is diffuse,
similar to satellite metastasis, and often involves
the tip of the SV.°® However, patients who have can-
cer in preserved tissue may not experience a PSA
nadir postoperatively and they will undoubtedly re-
quire adjuvant therapy that will worsen quality of
life.'® In comparison, adjuvant therapy for SVI in a
patient with completely resected SVs is a matter of
surgeon choice and by no means mandated in all
men.

The ESUO investigators argued that the benefit
of SV preservation is to lower the probability of
damage to the pelvic plexus and the blood supply to
the cavernous bodies.! There are isolated, small,
nonrandomized series of patients who underwent
SV sparing and investigators have typically re-
ported better than expected outcomes for urinary
and erectile function.!’~'* However, more recently
Albers et al reported the results of a trial of an SV
sparing strategy.'® Patients were deemed eligible
for SV sparing using more liberal criteria than those

of the ESUO, including PSA 10 ng/ml or less, biopsy
Gleason score 7 or less and a total prostate volume of
50 ml or less. Urinary function was superior in the
146 patients randomized to SV sparing RP compared
to that in the 171 who underwent total SV resection
with 96% vs 86% continence at 1 year (p = 0.005).
Potency rates were similar. Unfortunately however,
oncological control was poorly reported. The group
mentioned a recurrence proportion without providing
followup, a survival curve or the CI for the difference
between groups. Moreover, all patients in the main
comparison underwent perineal prostatectomy, which
is less common than the retropubic approach.

The benefits and the risks of SV tip preservation
are subject to considerable uncertainty. We have no
good estimates as to the degree to which SV preser-
vation improves function and similarly we have no
good estimates as to the degree to which SV preser-
vation in a man with SVI increases the risk of re-
currence. The latter estimate is likely to remain
uncertain. The key number in our analysis is that
SV preservation is harmful below a 1.35% probabil-
ity threshold for SV removal, equivalent to the loss
of health caused by preserving the affected SV being
considered 75 times worse than that of SV removal.
Had this number been much lower, ie 0.25%, or
higher, such as 10%, our conclusions would be clear,
that is use or avoid the ESUO algorithm, respec-
tively. However, the actual value that we derived is
indeterminate. As such, we recommend more formal
decision analysis to explore the value of the ESUO
algorithm. Such analysis would involve entering a
range of specific values for the risk of SV preserva-
tion (HR for recurrence) and the harm of SV resec-
tion (RR for poor erectile or urinary function), and
then exploring the conditions under which the
ESUO algorithm would provide a better expected
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outcome than the current strategy of resection in all
patients.

Regardless of the results of this planned decision
analysis, the algorithm proposed by the ESUO could
be helpful in patients who undergo external beam
radiation therapy. This is because the threshold
probability of SVI at which a radiotherapist would
choose to irradiate the SV likely differs from the
threshold probability of SVI at which a surgeon
would completely excise the SV. The volume of nor-
mal surrounding tissue irradiated is larger when the
SVs are included in the radiation field.'® Thus, de-
creasing the target volume may decrease normal
tissue reactions, particularly those of the bladder
and the rectum, facilitate dose escalation and in-
crease local control.'”!® Accordingly the balance be-
tween the benefit of avoiding unnecessary treatment
and the harm of under treatment differs between
radiotherapy and surgery. We believe that a reason-
able range of threshold probabilities of SVI that
would indicate a wider field irradiation would be
2.5% to 15%. Even for the conservative clinician who

would irradiate the SV if the risk of SVI was 2.5% or
more but not if the risk was less than 2.5%, the
ESUOQO algorithm should be used to select patients
for SV irradiation because the net benefit of the
algorithm is superior to the strategy of irradiating
all men for all values within this range (part B of
figure). Hence, decision curve analysis supports the
application of the ESUO algorithm for radiotherapy
planning.

CONCLUSIONS

Whether to use the ESUO algorithm depends not
only on its accuracy, but also on the cost of false-
positive and false-negative results. We recommend
further decision analysis to characterize the uncer-
tainty associated with the health effects of SV resec-
tion or preservation.
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EDITORIAL COMMENT

SVI at RP is generally considered an ominous sign.
However, its decreasing incidence in the PSA era
may obviate the need for complete excision for an
oncologically safe operation, given its potential ben-
efits of improved continence and/or erectile function.
Therefore, the issue of defining the most suitable
candidates who can be safely spared SV excision is
important.

The results of the current study clearly validate
the findings in the original ESOU series (reference 1
in article). Although these authors considered 90%

sensitivity and a 98.6% negative predictive value as
indeterminate, their analysis indicated a low 1.3%
risk of missed SVI when ESOU criteria were used.
The most important issue that will keep the debate
warm is the current uncertainty surrounding the
degree of harm associated with unresected disease
in the SVs as well as the benefit(s) of sparing them.

Levent Tirkeri

Department of Urology

Marmara University School of Medicine
Istanbul, Turkey
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