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OCCUPATIONAL CANCER OF THE URINARY BLADDER:
THE DIAGNOSTIC VALUE OF URINARY CYTOLOGY IN
DYESTUFF WORKERS EXPOSED TO AROMATIC AMINES

Masahiro MATsusHIMA
From the Department of Urology, School of Medicine Toho University Ohashi Hospital

A total of 90 dyestuff workers who were engaged in the production of aromatic amines during
the post-war period after the 2nd world war have been examined since 1967 by exfoliative cytolo-
gic examination. Those identified as class-3 or over by this first screening test were then submit-
ted to a second screening which consisted of periodic cystoscopic examination and I or 2 intrave-
nous pyelographies per year. This system of mass screening has been used for the past 20 years,
and we have discovered 23 cases of bladder tumor, 2 case of asynchronous bilateral ureteral
tumor and a case of ureteral tumor.

Out of the 13 cases, bladder tumors were discovered in 6 cases within 3 months after a posi-
tive exfoliative cytology result and in 5 cases within 1 year. The presence of a tumor was con-
firmed in 85% of those patients within 1 year and in all of them in about 3 years.

Periodic examinations have revealed all the tumors when they were about 5 mm in size and
in stage 0 through A, demonstrating the usefulness of systematic examination.

Treatment included intravesical instillation of anticancer agents, mostly mitomycin C, for 7
cases transurethral resection (TUR) for 8 cases and partial cystectomy was performed in one
case. One patient with an asynchronous bilateral ureteral tumor was treated first by right total
nephro-ureterectomy with cuff resection of bladder, and later by ureter excision and nephrostomy.
This patient died of ileus in the 7th year of treatment. The other ureteral tumor patient was
treated using total nephro-ureterectomy with cuff resection of the bladder, has been in good
health for 3 years after the procedure.

Recurrence was observed in 4 out of the 7 cases treated with intravesical anticancer agents,
and in 6 out of the 8 cases treated by TUR, including two who had more than 3 heterotopic
recurrences in 1 year.

Survival of 5, 10, 15 and 20 years was 80%, 56%, 37% and 37% respectively. One patient
died of postoperative peritonitis after a bile duct cancer operation in the first year; another of
cerebral hemorrhage in the 4th year; one of rectal cancer in the 5th year; another of primary
lung cancer in the 7th year; another of primary liver cancer in the 8th year; another of cerebral
hemorrhage in the 13th year and two more patients died of ileus in the 7th and 1lth year.

From the results obtained during the past 20 years by urinary cytology examination routinely
aplied to 90 ex-worker of a dye factory, we conclude that exfoliative cytology is superior to cys-
toscopy or histology for early detection of bladder tumors.

(Acta Urol. Jpn. 35: 2033-2040, 1989)

Key words: Occupational bladder cancer, Occupational double cancer, Aromatic amines, 2-naph-
thylamine, Benzidine
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Table 1. Findings of all benzidine workers diagnosed before institution of
the screening program

2035

Year . Age of Symptome or
CNas of  Years of Latent Diagnosed Fi;'st Clinical B';:m; or Recurrence Progniosis

0. Birth Exposure period time Tumor  Evaluation other tumor

11911 9 9 1959 48  hematuria Ca. 0 Died 1859 from bladder tumor
2 1909 13 13 1960 51  smear positive Ca. 1 Died 1974 from adrenal tumor

: Ca. y
3 1907 4 12 1964 57  hematuria Renal pefvic tumor 0 Died 1964 from biadder tumor
4 1913 2 29 1964 51  smear positive Ca . 0 Died 1966 from bladder tumor
Renal pelvic tumor

5 1919 § 8 1964 45  hematuria Ca. 2 Alive (24 years)

6 1908 3 28 1965 57 " Ca. 0 Died 1980 from heart attack
7 1906 5 28 1967 61 " Ca. 0 Died 1961 from bladder tumor

Table 2. Findings of benzidine workers testing positive at the first screening

Year Years of Exposure |0

+ Age of

Symptome

c;f: Birth  Time span  Total period  time T:Ir::: g‘(:'l::;;:' ﬁa':rde;;“ Histology Treatment Recurrence Progrosis
1 1909 1956~1971 15 11 1967 58 hematuria Ca TCC(1) MM intravesical instilation 3 Alive(2 1years)
2 1912 1951~1965 14 16 1967 55  smear positive (1) " o Died 1974 from lung tumor
3 1918 1958~1965 7 10 1968 50 " " nil) " 0 Alive(19years)
4 1923 1950~1951 2 18 1968 45 " ” # (i " 1 n(t8 #)
5 1923 1948~1955 7 20 1968 45 " ” n(l) " 1 %% Died 1979 from lleus
6 1912 19561965 9 13 1969 57 " ] nQL~10  # 1 Died 1978 from hepatic tumor
7 1927 1956~1962 6 14 1970 43 " " i (1D TUR 0 Died 1970 from gall bladder tumor
8 1908 1952~1963 11 18 1970 62 hematuna Ureter tumor o (V) Totai nephroureterectomy 1 Died 1977 from lleus
9 1905 1954~1960 6 16 1970 65 smear positive Ca. a1 TUR 1 Died 1974 from apoplexy
10 1917 1941~1947 6 31 1972 55 " " wn " 1 Alive (14 years)
1t 1927 1952~1958¢ 7 20 1972 48 " ” # UL~y # 4 Died 1985 from apoplexy
12 1920 1958~1964 68 15 1973 53 " " (I Partial cystectomy 3 Alive (13 years)
13 1924 1962~1970 8 13 1975 50 hematwia " # ([1~111) MMC intravesical instiliation 0 n (11 n)
14 1916 1936~1942 6 41 1977 59 smear positive n (1)) TUR 2 Died 1981 from bronchopneumonia
15 1923 1952~1960 8 22 1877 §2 " ] n(1) " ) ) 0 Died 1982 from Rectal tumor
16 1308 1966~1976 10 17 1980 73 uo o w (1 ~11) JURBCE intravesical 6 Adve (8 years)
17 1938 1959~1961 2 26 1984 41 hematuria " w1~ » 1 Alive (4 years)
18 1928 1953~1957 4 32 1985 57 n Ureter tumor  » (11) Total nephroureterectomy 3 n (3 n)

Total products
of Benzidine
in Japan(t)

Fig. 1.

1951 1953 1955 1957

s Primary tumor
3 Reccurent tumor
Double cancer

*

# r-ureteral tumor
% r-renal pelvic and ureteral tumor

1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1988 vear

Incidence of bladder tumors for each year after benzidine exposure
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Table 3. Incidence, age, sex distribution, family
history, occupational history and smoking
habit of patient with double cancer

Occupational Environmental
Double Cancer Double Cancer
(5 Cases) (10 Cases)
Incidence 5/21 (23.6%) 10/226 (4.4%)
Age 53 (43-61) 63 (42-72)
Sex male male 8, female 2
Family history
patient with
first-degree 0 6 (60%)
relatives with
cancer
Manager : 3

Dye-stuff worker

Occupation (Exposed to benzidine
and 2-naphthylamine

Bisinessman ! 2
Civil servant . |
) Teacher 1
Merchant : |
Mechanic . |

3 (60%)
20-40 Cigarettes a day | 1 20-40 Cigarettes a day - 4
: °3

Smoker 10-20 .

8 (80%)

2 10-20 " :
5-10 " |
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