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Abstract. Seventy-eight patients were treated with intravesical instil-
lation of Thio-Tepa in an attempt to prevent postoperative recurrences
of bladder tumors. Fifty-six patients who were given no preventive
treatment against recurrences were taken as the control group. The
patients in this series presented at the Okayama University Hospital
between 1961 and 1976 and only the first recurrence after the primary
operation was taken into consideration. There was no significant differ-
ence in the recurrence rates of the control and instillation groups.

Key words: bladder tumor, intravesical instillation, thiotepa,
recurrence rate.

The treatment and prognosis of bladder tumors differ completely depending
on whether the tumor in question is high grade/high stage or low grade/low
stage. The prognosis of superficial bladder tumors, for example, is said to be
good. Operations which preserve the bladder, however, are followed by re-
peated rccurrences within the bladder remnant and, in some cases, advance in
the grade of tumor also occurs. The treatment of such recurrences, in much the
same way as effective treatment of advanced bladder tumors is still a problem,
is unsatisfactory at present. v

The alkyl chemical Thio-Tepa has been reported by Semple (1) and Jones et
al. (2) as being effective against bladder tumors when given intravesically, and
Thio-Tepa has come to be widely used since Westcott (3) and Veenema et al. (4)
reported that suppression of recurrences was possible. However, all series pub-
lished so far have been for only short periods of observation, the majority being
from two to three years up to a maximum of five years. In the present study, 78
patients were treated with intravesical instillation of Thio-Tepa and f ollowed for
one to sixteen years in an attempt to prevent post-operative recurrences. The
results are compared with those for 56 patients not given anti-recurrence therapy.
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MATERIALS AND METHODS

The patients in this series presented at the Okayama University Hospital
between January 1961 and December 1976 for primary treatment of bladder
tumors (5,6). The control group (Group C) comprised 56 patients not given anti-
recurrence therapy. Thio-Tepa was given by intravesical instillation to 78 pa-
tients (Group T) and the results compared with those for the control group to see
if there were any differences in the rates of recurrences. Patients were followed
for 1 to 16 years in group C and group T.

Group C and Group T age group structure is shown in Fig. 1. Intravesical
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Fig. 1. Distribution according to age.

Thio-Tepa instillation was commenced from the end of the second week after
operation at a concentration of 30-50 mg/30-50 ml. The bladder was preserved
in these operations. Intravesical Thio-Tepa administration was continued twice
a week for a total of seven times (a 3.5 week period). Anti-cancer drugs were
not given into the bladder during the remainder of the follow-up period.

In the present paper, only the first recurrence after the primary operation
was taken into consideration. The time which elapsed before the first recurrence
was defined as the time from the day of operation to the day that recurrence was
recognized at outpatient cystoscopy. The recurrence rate was defined as the
number of cases with recurrences in each time period studied. The number of
recurrences in each of these periods was totalled and taken as the intra-period
recurrence number. The number of cases in each period was defined as the total
of the number of cases with demonstrated recurrences during the period added to
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the number of cases studied during that period but in which recurrences were
not seen. :

RESULTS

The initial treatments of bladder tumor in Group C and Group T are shown
in Table 1. The recurrence rates in Group G and Group T are shown in Fig. 2
and Table 2. There was no significant difference between the rates in these two
groups.

Next, Group C and Group T cases were compared in terms of cystoscopy
and histopathological findings. Solitary tumors occurred in 38/56 (67.9%) of
Group C and 49/78 (62.8%) of Group T. Recurrences were detected in 13/38
(34.2%) of Group C and 14/49 (28.6%) of Group T solitary tumors. Multiple
tumors occurred in 18/56 (32.1%) of Group C and 29/78 (37.2%) of Group T at
initial diagnosis. They recurred in 10/18 (55.6%) of Group C and 17/29 (58.6%)
of Group T.

Tumors were divided into two groups on the basis of size: large (larger than
the tip of the index finger) and small (smaller than the tip of the index finger).
In Group C, 32/56 (57.1%) were small and 24/56 (42.9%) were large at the

TABLE 1. INITIAL TREATMENT OF BLADDER TUMORS

Number of patients (Recurrences)

Group C Group T
Transurethral resection and fulguration 26 (7 47 (16)
Suprapubic resection and fulguration 14 (7 22 (1)
Segmental resection 16 (9 9 (4
Total 56 (23) 78 (30)

TaBLE 2. RECURRENCE RATES IN orROUP G anp Grour T

Incidence of recurrence

Observation )
. Group C Group T
period (years) e e
Number % Number %
1 10/55 18.2 12/76 15.8
2 17/53 32.1 17/70 24.3
3 20/53 37.7 22/66 33.3
4 21/51 41.2 25/63 39.7
5 21/48 43.8 26/56 46.4
7 22/39 56. 4 28/43 65. 1
10 23/32 71.9 30/39 76.9
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Fig. 2. Recurrence ratesin group C and group T. Differences in the recurrence rates in
group C and group T were not statistically significant during the observation period.

time of diagnosis.

In Group T, 43/78 !55.1%) were small and 34/78 (43.6%)
were large. Recurrence rates in relation to tumor size were: Group C, 11/32
(34.4%) for tumors that were initially small, and 12/24 (50.0%) for those that
were initially large. In Group T, 17/43 (39.5%) recurred from small, and

14/35 (40.0%) from large, primary tumors.

Recurrence rates in terms of the grade of tumor were : Grade 0-1, Group

C4/13 (30.8%) and Group T 2/16 (12.5%) : Grade II, Group C 5/18 (27.8%)

TABLE 3. INTERVAL BETWEEN THE TUMOR RESECTION AND THE FIRST
RECURKENCE
Interval before Number of patients (%)
recurrence (years) Group C Group T
~0.5 6 (26) 4 (13)
~ 1 4 (17) 8 (26)
~ 7 (30) 5 (16)
~ 3 3 (13%) 5 (16)
~ 1 (49 3 (10)
~ 0 1 (3
~ 7 I (4 2 (6)
~10 1 (4) 2 (6)
10~ 0 1 (3)
23(100) 13(100)
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and Group T 14/35 (40.0%) ; and Grade III, Group C 6,/10 (60.0%) and Group
T 8/14 (57.1%).

Recurrence rates in terms of the stage of tumor were: Stage 0-A, Group
C5/19 (26.3%) and Group T 5/21 (23.8%) ; and Stage B, Group C 2/6 (33.3%)
and Group T 4/8 (50.0%).

In Group T, recurrence rates for papillary, non-papillary, pedunculated,
and broadbase tumors were 29/70 (41.4%), 2/8 (25.0%), 26/64 (40.6%), and
5/14 (35.7%) respectively. In Group C, these were 21/53 (39.6%), 2/3
(66.7%), 16/47 (34.0%), and 7/9 (77.8%).

The time elapsing until the first recurrence in each group was analysed

(Table 3).

DISCUSSION

Numerous agents have been introduced into the bladder of patients with
bladder cancer since Jones et al. (2) first reported the anti-tumor effectiveness of
direct intravesical instillation. Reports of effective drugs such as MMC and
Adriamycin are frequent and, recently, combinations of two and three drugs
have been tried. Intravesical instillation of Thio-Tepa, however, is effective
not only against the tumor but also against recurrences. According to Veenema
(4), the frequency of recurrences is reduced with consequent improvement in
the prognosis. After Veenema, numerous researchers (7) have studied the effect
of drugs such as MMC and Thio-Tepa in suppressing recurrences. However,
in conventional reports, there are weaknesses in the establishment of control
groups ; moreover, almost all follow-up periods are for less than five years.

In contrast to this, our series took, as the study group, patients with bladder
cancer who were being treated for the first time and concentrated on the details
of their first recurrence. Fifty-six patients who, over the same period, were
given no preventive treatment against recurrences were taken as the control.
Seventy-eight patients given Thio-Tepa topically into the bladder post-operative-
ly to prevent recurrences were compared with this control.

In our schedule, intravesical instillation of Thio-Tepa was only given a
total of 7 times at the rate of twice a week. Other workers have, in general,
worked with six month schemes involving approximately 10 bladder instilla-
tions. Our results for long-time follow-up where suppression of recurrence had
been achieved over a short-term period indicate that, in effect, the number of
cases with recurrences has been increasing. As other workers suggest (8), there-
fore, intravesical instillation over longer periods of time may result in adequate
suppression of recurrences. Their periods of observation are too short, however,
to enable any definitive statement to be made. Furthermore, instillation only
once a month has been reported as ineffective in adequately suppressing recur-
rences (9).
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Inoue et al. (10) reported good results with intravesical instillation of Thio-
Tepa in preventing recurrences of low grace pedunculated papillary tumors of
the bladder. Our results, however, were 29/70 (41.4%) cases of recurrence in
patients with papillary tumors treated by topical Thio-Tepa. Recurrence oc-
curred in only 2/8 (25.0%) of cases with non-papillary tumors. Pedunculated
tumors recurred in 26/64 (40.6% ) whereas broad-base tumors only occurred in
5/14 (35.7%) cases. The proportion of non-papillary and broad-base tumors
was slightly greater in Group T and, in comparison with the control group, it
was evident that non-papillary and broad-base tumors responded better to Thio-
Tepa therapy.

The rate of small to large tumors (defined in relation to the tip of an index
finger) at the time of diagnosis was approximately the same for Group C (57 : 43)
and Group T (55: 44). It was thought, however, that in comparison with Group
C (50.0%) the recurrence of large tumors had been suppressed post-operatively in
Group T (40.0%). There was no difference in recurrence rates for small tumors.

Tumors were more inclined to be multiple in Group T (multiple : solitary : :
59% : 29%) compared with Group C {56 % : 34%). Thio-Tepa may have been
more effective againt solitary tumors but the difference was not significant
(Group T 28% recurrence rate compared with 34% for Group C).

Recurrence rates for grade 0-I tumors were 31% for Group C and 13% for
Group T. Hence, Thio-Tepa was effective against grade 0-I tumors, but gave
results no different from the control group for grade IT and III tumors. There
was no difference between the two groups in relation to the stage of tumor.

In regard to the time which elapsed until the first recurrence, 10 (43.5%)
occurred within one year and 17 (74.9% within two years in the control group
of 23 patients. In contrast to this, the results for the 31 patients in Group T
were only 12 (38.7%) within one year and 17 (54.8%) within two years. Even
after five years, however, 5 (16%) cases of recurrence were diagnosed in Group
T. This suggests that intravesical instillation of anti-cancer agents, although
effective in suppressing early recurrences may, over a long period, have the
adverse effect of promoting recurrences. As the National Bladder Cancer Col-
laborative Group A (11) has pointed out, therefore, further studies of the effec-
tiveness of Thio-Tepa against both tumors and recurrences are necessary.
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