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ABSTRACT

Purpose: We reviewed the degree to which extension from transitional cell carcinoma into the
prostate affects survival. We also compared whether prostatic stromal invasion occurring via
direct extension through the bladder wall differs from stromal invasion arising intraurethrally.

Materials and Methods: A total of 76 men who underwent radical cystectomy for transitional
cell carcinoma also had prostate involvement. Patients were separated into group 1-18 with
primary bladder tumor extending transmurally through the bladder wall to invade the prostate
and group 2—58 with prostate involvement arising from within the prostatic urethra. In the
latter group the degree of prostate invasion was classified as urethral mucosal involvement,
ductal/acinar involvement and stromal invasion.

Results: The 5-year overall survival and recurrence-free rate were 22% and 28% in group 1
versus 43% and 45% in group 2, respectively. In group 2 survival rates were similar in those with
prostatic urethral and ductal tumors (without stromal invasion). Five-year overall survival rates
without and with stromal invasion were 49% and 25%, respectively (p = 0.024). Prostate
involvement decreased survival, which varied according to primary bladder stages (Pis, P1, P2a/b
and P3a/b, p = 0.004) or superficial (Pis, Pa and P1) and muscle invasive (P2a/b and P3/b,
p = 0.045), disease in 2 groups. Those with positive lymph nodes experienced poorer outcomes in
each group. The 5-year overall survival rate in the 19 men with positive lymph nodes was 13%
and it was 44% with negative lymph nodes (p = 0.034). The major prognostic factors were age,
degree of prostate invasion and lymph node involvement.

Conclusions: The invasion pathways of prostate invasion in patients with transitional cell bladder
carcinoma have a statistically significant prognostic role in survival. Transitional cell carcinoma of
the bladder extending into the prostate through the bladder wall and bladder carcinoma that did not
directly infiltrate the prostate through the bladder wall are 2 distinct clinicopathological entities that
should not be included in the same staging grade.
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Transitional cell carcinoma extending into the prostate
was first reported in 1952 by Melicow and Hollowell, who
described carcinoma in situ of the prostate coexistent with
bladder transitional cell carcinoma as Bowen's disease.!
Since this description, many reports of prostate invasion
from transitional cell carcinoma have been published, allow-
ing urologists to classify better this entity. However, confu-
sion remains regarding optimal treatment in patients with
transitional cell carcinoma involving the prostate, the degree
to which this extension affects the overall prognosis and its
impact on the prognosis.

The incidence of prostate involvement from transitional
cell carcinoma varies widely. Schellhammer et al originally
described a 12% incidence in 350 patients undergoing radical
cystectomy for primary bladder cancer.? Using a whole
mount step sectioning technique Wood et al noted a 43%
incidence.? In that study lateral verumontanal prostate bi-
opsy with prostatic transurethral resection was 90% accurate
in detecting the presence or absence of prostatic extension. In
a prospective study of 246 consecutive patients using trans-
urethral resection before cystectomy Donat et al showed that
lateral verumontanal prostatic biopsy as part of preoperative
evaluation for urethral involvement could accurately detect
prostatic involvement in 81% of patients.* Men with direct
transmural invasion of the prostate by bladder transitional
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cell carcinoma experienced a worse outcome than those in
whom bladder transitional cell carcinoma was present with
prostate carcinoma but showing no sign of direct infiltration.”

MATERIALS AND METHODS

Between January 1982 and April 2000, 283 consecutive
patients underwent radical cystectomy for transitional cell
carcinoma, of whom 76 (27%) also showed prostate involve-
ment on retrospective review of all pathological records. The
cystoprostatectomy specimens were inflated with 10% forma-
lin solution for 24 to 72 hours. The bladder and prostate were
cut sagitally. Each half of the bladder was cut in 0.5 cm.
serial sections for macroscopic examination. A specimen was
obtained at the upper and lateral faces of the bladder, at each
half of the trigone and in the prostate. Other specimens were
obtained into the urethra. Standard hematoxylin and eosin
staining was done after paraffin embedding on 5 pm. sec-
tions.

These patients had involvement of the prostatic urethra.
ducts or stroma. We separated them into group 1—18 (24¢%)
in whom primary bladder transitional cell carcinoma ex-
tended through the bladder full-thickness wall to invade the
stroma of the prostate extravesically (stage pT4a) and group
258 (76%) in whom prostate involvement arose from
within the prostatic urethra.® As reported by Hardeman
and Soloway,” and Esrig et al6 the group 2 was divided into
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3 subgroups, including 1 with prostatic urethral tumor, 1
with prostatic duct involvement without stromal invasion
and 1 with stromal invasion. Stroma invasive tumors
showed basal membrane invasion from the prostatic ure-
thral or ductal tumors. Of the 76 patients 19 (25%) had
associated lymph node metastases. Lymph nodes were pos-
itive in 5 of the 18 patients (28%) with stage P4a tumors
and in 13 of the remaining 58 (22%).

Median age at cystectomy was 65 years (range 35 to 83).
Patients were followed at 3-month intervals during postop-
erative year 1, every 6 months during years 2 and 3, and
yearly thereafter. Followup included a biochemical profile,
physical examination and computerized tomography. Whole
body bone scan and chest x-ray were also performed to ex-
clude disease recurrence. Transitional cell carcinoma recur-
rence and causes of death were determined from office and
hospital records, and telephone contact with the patient or
family.

Survival rates were estimated according to the Kaplan-
Meier product limit method with the standard errors.
Comparisons between groups were performed by the log rank
test. The Cox proportional hazards model was used for mul-
tivariate survival analysis with backward selection of vari-
ables by the Wald test.

RESULTS

Of the 283 evaluable cases 76 (27%) had transitional cell
carcinoma with prostate involvement. In 18 group 1 patients
(24%) primary transitional cell carcinoma extended through-
out the full-thickness bladder wall to invade the prostatic
stroma (stage P4a). In 58 group 2 patients (76%) transitional
cell carcinoma arose from within the prostatic urethra only
(26) or there were ductal tumors without stromal invasion
(10) and stromal invasive tumors (22). Table 1 shows primary
bladder and prostate tumor stage in 76 patients with pros-
tate transitional cell carcinoma.

The overall mean 5-year survival rate = SE in the 76
patients was 38% =* T7%. The overall mean survival and
recurrence-free rates were 22% + 13% and 28% * 13%, in the
stage Pda group compared with 43% * 9% and 45% * 9%,
respectively, in the remaining 58 patients (p = 0.023). Table
2 lists 5-year overall survival and recurrence-free rates based
on the extent of prostate involvement by transitional cell
carcinoma in the 58 group 2 patients. Figure 1 shows the
impact of the stage P4a designation in terms of overall sur-
vival compared with that of prostatic involvement originat-
ing from within the prostate. Combining group 2 patients
with stromal invasion with the 40 who had stage P4a in
group 1 produced a mean b-year overall survival of 25% *
10% versus 49% + 11% in those with acinar and ductal
involvement (p = 0.024). No statistically significant differ-
ence in survival was observed in men with ductal and acinar
involvement.

Primary bladder stage in the 76 patients was divided into
2 groups (superficial stages Pis, Pa and P1, and muscle
invasive P2a/b and P3a/b) or into 4 groups (stages Pis, P1,
P2a/b and P3a/b) (p = 0.045 and 0.004, respectively, fig. 2).
Figure 3 shows the overall survival rate in patients with

TasLE 1. Bladder and prostate tumor stage
No. Pts. (%)

Bladder tumor:

PO, Pa, P1, Pis 23 (30)
P2, P3a 19 (25)
P3b 34 (46)
Prostate invasion:
Urethral mucosa 26 (34)
Ductal/acinar 10 (13)
Stromal 22 (29)
Extracapsular 18 (24)
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TABLE 2. Five-year overall and recurrence-free survival in 58 group
2 patients
% Overall = SE

46 + 12
64 = 17
29+ 15

% Recurrence-Free = SE

45 + 12
70 £ 14
356 + 16

Urethral tumor
Ductal involvement
Stromal invasion
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F1G. 1. Overall mean 25% * 10% versus 49% *+ 11% survival rate
in 40 patients with stromal invasion in group 2 and with stage P4a
in group 1 versus 36 with acinar and ductal involvement (p = 0.024).
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Fic. 2. Survival in 76 patients divided into superficial stages Pis,
Pa and P1, and muscle invasive stages P2 and P3 stratified by
primary bladder stage (p = 0.045).

superficial and muscle invasive tumors (p = 0.004). Lymph
node status affected survival. The 5-year overall mean sur-
vival rate was 44% * 9% in lymph node negative patients
compared with 13% * 12% in those with positive lymph
nodes (p = 0.034). Figure 4 shows the impact of lymph node
involvement on survival. In addition to prostate transitional
cell carcinoma, 10 and 14 patients also had intraepithelial
neoplasia and adenocarcinoma of the prostate, respectively.
A Cox proportional hazards model of survival and
recurrence-free survival selected age (p = 0.003 and 0.001,
respectively), lymph node involvement (p = 0.01 and 0.05)
and the degree of prostate invasion (p = 0.003 and 0.01) as
independent prognostic variables.
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Fic. 3. Survival in 76 patients stratified by primary bladder
stages Pis, P1, P2a/b and P3a/b) (p = 0.004).
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FiG. 4. Survival according to lymph node positive (n (+)) and
negative (n (—)) disease (p = 0.034).

DISCUSSION

The incidence of primary transitional cell carcinoma of the
prostate is thought to represent 1% to 4% of all prostate
malignancies.8-19 On the other hand, transitional cell carci-
noma extending into the prostate with concurrent bladder
cancer is more common, occurring in 7% to 43% of cases.2?
The staging system of Jewett and Strong!! subsequently
modified by Marshall!? classifies any prostate invasion as
stage D1. The TNM classification categorizes it as stage
P4aNOMO.1? Neither of these classification schemes distin-
guishes stromal invasion secondary to prostatic urethral or
ductal basement membrane invasion and large extravesical
primary bladder tumors invading the prostatic stroma.6
However, the prognosis is different for superficial bladder
transitional cell carcinoma with ductal extension and stro-
mal invasion. Paganol® and Esrigé et al reported that pros-
tate involvement by transitional cell carcinoma can be sepa-
rated into 2 distinct clinicopathological entities that should
not be included in the same stage. These clinical observations
suggest that when prostatic stromal involvement is discov-
ered early and treated aggressively with radical cystopros-
tatectomy, it may translate into better survival. Our study
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shows that stage P1 bladder tumors with prostatic stromal
invasion occurring intraurethrally confer better survival
than those with extravesical tumor extension into the pros-
tate. Therefore, a separate designation is required.

After transitional cell carcinoma of the prostate is diag-
nosed controversy persists about appropriate management.
Bretton et al from Memorial Sloan-Kettering Cancer Center
reported a 87% complete response rate for prostatic urethral
transitional cell carcinoma to after bacillus Calmette-Guerin
but only 4 of 23 patients had ductal involvement and none
had stromal invasion.1s Others believed that minimal ductal
involvement by transitional cell carcinoma does not preclude
a trial of bacillus Calmette-Guerin but careful followup and
prostate biopsies are mandatory.l® However, as noted by
Matzkin et al, it is difficult to determine on transurethral
biopsy demonstrating ductal involvement that underlying
stromal invasion is not also present.l” When one considers
transurethral resection of primary bladder tumor as defini-
tive therapy for high grade lesions, deep transurethral resec-
tion biopsies of the prostatic urethra should be done to eval-
uate possible ductal or stromal involvement. However, Donat
et al observed that the specificity, sensitivity and positive
predictive value of transurethral resection biopsy for predict-
ing the degree of involvement at cystectomy was low.

Schellhammer et al first reported a difference in survival
based on the presence or absence of stromal invasion.? The
5-year survival rate for prostatic mucosal involvement was
50% versus 22% for stromal invasion. We confirmed these
observations in our combined cohort of men with mucosal
and ductal involvement versus stromal invasion (49% versus
29%).

In the series of Esrig et al it was proposed that primary
bladder tumor stage significantly affects survival.® For tu-
mors with and without stromal invasion primary bladder
stage affected survival. In our series we divided bladder stage
in all patients into carcinoma in situ, lamina propria inva-
sion, muscle invasion and extravesical disease. The survival
rate for muscle invasive (stages P2a/b) and extravesical
(stages P3a/b) disease was less than that of stages P1 and
Pis.

Our statistical analysis of the survival rate according to
the degree of prostatic invasion shows that patients with
noncontiguous stage P4a disease by direct extension from the
urethra have a better prognosis and more favorable outcome
than those with bladder tumor invading the prostatic stroma
via extension through the whole bladder wall. Age and lymph
node involvement were also prognostic factors.

CONCLUSIONS

The staging system for transitional cell carcinoma of the
prostate is impractical due to a lack of consensus on which
staging criteria should be applied. Degrees of prostate inva-
sion by transitional cell carcinoma are currently not classi-
fied according to prognostic value. No distinctions have been
made in staging classifications according to the different
pathways of prostate involvement, that is by direct extension
from the bladder wall or via the urethra. Currently transi-
tional cell carcinoma of the prostate is always considered
advanced disease. Patients with high grade superficial dis-
ease at or around the bladder neck and trigone should be
evaluated for early prostatic involvement because it can sug-
gest the possibility of silent stromal invasion and may pro-
vide an indication for early cystectomy to improve survival.

We observed that the current staging system of this fea-
ture is not predictive of patient outcome. Bladder and pros-
tate tumors should be staged separately. Consequently an-
other specific staging system of prostate involvement is
warranted.
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