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PRESENT STATUS AND BACKGROUND OF
OCCUPATIONAL UROEPITHELIAL TUMORS
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The incidence of urothelial cancers in a group of 231 dyestuff plant workers who had been
exposed to benzidine (BZ) or to beta-naphthylamine (BNA) was surveyed from 1962 to 1988. Fifteen
out of 231 patients (6.5%) were found to have bladder cancer with the mean age at onset of 57.1
+8.7 years. The estimated average period of ‘engaging in this dyestuff exposure for these 15
patients was 92.4+47.3 months. The mean latent periods from the initial and last exposure until
tumor development were 28.8:+5.7 years and 16.6+7.0 years, respectively. Good negative correla-
tion was observed between exposure periods and latent periods from the last exposure to onset
(R=-0.06814). All 15 patients demonstrated tumors in the bladder, and one patient had a me-
tachronous upper urinary tract cancer after treatment for bladder cancer. All tumors were histo-
logically transitional cell carcinomas except for one adenocarcinoma. For initial treatment, five
underwent total cystectomy, eight had transurethral resection (TUR) of the tumor, and one had
partial cystectomy. Five out of 8 patients who *had TUR have developed recurrent bladder
tumors, and two of those patients underwent total cystectomy for second treatments. The mean
follow-up period was 8.6+5.2 years, with two dying of cancer.

For detection and monitoring, flow cytometric (FCM) analyses were available in five cases
with bladder tumor and in two follow-up cases after bladder preserving treatments. The FCM
aneuploidy was observed in all cases whether tumor-present or tumor-free. Also, it was demon-
strated that FCM may precede urothelial neoplasia before it is apparent on urine cytology or cys-
toscopy.

These results indicate that dyestuff-exposed workers must be on a close surveillance system,
because the latent periods of carcinogenicity following exposure extended over a long time,
Introducing FCM examination to a group of dyestuff-exposed workers is thought to be valuable
not only for detecting of urothelial cancers but also for monitoring the treatment.

(Acta Urol. Jpn. 35: 2003-2009, 1989)
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Table 1. Profiles of patients who developed urothelial cancers
Case No. Birth date Ag:pzts:igst period  Length (Mo) yg):rtecti:ge First ex. Last ex.
1 1912 24 1936—1966 170 1969 58 34 4
2 1913 36 1949—1963 162 1970 54 22 8
3 1923 35 19581964 60 1970 47 23 7
4 1931 25 1956 —1958 28 197N 40 16 14
5 1919 33 19521958 7 1973 54 22 16
6 1929 21 1950—1959 68 1977 49 28 19
7 1923 29 19521962 67 1980 S0 29 19
8 1910 40 19501965 89 1981 n 32 17
9 1915 35 1950—1960 92 1981 66 32 22
10 1927 28 1955—19N 135 1981 56 26 10
1 1918 32 1950—1955 65 1983 65 3 28
12 1921 33 1954 —1969 156 1984 62 30 15
13 1915 36 19511965 9 1985 70 34 20
14 1929 22 1951—1966 104 1987 &7 36 21
15 1930 23 1953—1959 62 1988 58 35 29
30.13 90.4 57.13 28.8 16.6
+5.775 +46.35 +8.397 +5.67 +6.99
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Fig. 1. The incidence of urcthelial tumor development at different times
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Fig. 2. Relationship between exposure periods and latent
periods. Good negative correlation was observed

between exposure

calculated from
(R=—0.06814).
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Table 2. Results of urine cytology and the time

course of tumor detection after the
first visit to the Urology Department.
pos.: positive urine cytology, N.C.:
not conclusive, Neg.: negative urine
cytology, ( ): %

Urine cytology  ¢ystoscapic Time course of
Pos. NG Neg  tumar e e on
Case 1 IV + T
2 v - 10
3 m + 0
4 N + 0
5 v + 0
6 IV + 0
7 o - 84
8 m - 5
9 m - 4
0 Vv - 60
n I+ 0
17 v + 0
13 Vv + 0
14 jul - 30
15 v 0
9 1
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Fig. 3. Exposure periods according to tumor

grades. Patients with high-grade tumors
tended to have long-term exposure
when compared to patients with low-
grade tumors.

Table 3. Results of flow cytometric analysis.
( ): Follow-up cases after bladder
preserving treatment.

Tumor Tumor  Ufine FCM
grade stage  cytology Tiadder washing _tumor
Case (4) I pT2 n Aneup. -
(5) o pT2 il Aneup. -
, 8 o>m pTi=pTsb IV Aneup. Aneup.
[ ¢ n pTib v Aneup. Aneup.
13 m pTib Y Aneup. Aneup.
14 I cis v Aneup. —
15 o pTib v Aneup. Aneup.
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Fig. 4. Time course and results of cytology and FCM of case 14. FCM may precede bladder
tumor development before it is apparent on urine cytology or cystoscopy.

Table 4 Initial treatments and tumor recur-
rence. TUR: transurethral resection,
Ca.: carcinoma, T.C.C.: transitional
cell carcinoma, G: grade

No.of  Tumor

n
Treatment cases recurrence

Bladder preserving treatment

G-1 1 0
T&gm—EGﬂ 6 4
TUR .
(n=9) n c G-I 1 1
eno Ca.
our (n=1) 1 0
artial cystectomy TCC. G-1 1 o

(n=1)

o

Total cystectomy
(n=5)

—

G-1
TC.C. ‘E G-T
G-l 4 2
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Table 5. Tumor recurrences after treatment
of transurethral resection

tnitial tumor No. of Recurrent tumor
Grade Stage  recurrence  Grade  Stage
Case 1 1 pT1 1 ? pTs
8 I pTy 2 m pT3
9 I pTs 1 il pT2
10 10O pTi 1 il pT
14 I pTa 1 I pTa
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Table 6. Results of the initial treatments and prognoses.

Initial treatment No. of No. of No. of
cases cases caces

/ Total cystectomy 2

TUR 2

+ &

TUR 9 — Recurrence e )5 \(Nephrectomy) )

(~) 4 Cancer death 1

Pt (+) 0

Partial resection 1 —= Recurrence \
(=31

Cancer (—-) 3

/ Alive 4
Total cystectomy § T Cancer +) 1
\ Caﬂcof 1

death
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