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UROTHELIAL CARCINOMA RELATED TO EXPOSURE
TO AROMATIC AMINES

Seiji Narro and Joichi Kumazawa
From the Department of Urology, Faculty of Medicine, Kyushu University

Clinical and statistical observations were made on a group of 438 persons who had worked
with aromatic amines (benzidine, 2-naphthylamine, l-naphthylamine and dianisidine) with refer-
ence to their carcinogenic properties in the urinary tract,

Urinary tract tumors developed in 68 (15.5%), with an average latent period of 22 years and
11 months. In these 68 cases, upper urinary tract tumors were found in 16 cases, 8 of which had
bilateral lesions. The average age of onset was 48.1 ranging from 24 to 79. The incidence of
tumors increased with the length of exposure to the amines. There was no finding that smoking
habit increased the incidence of tumors in this group. Of the 49 new patients with bladder
tumor, urine cytology was positive in 24 (49.0%) and suspicious of malignancy in 10 (20.4%),
respectively. This indicated that it could be a useful screening test. Transurethral surgery
was most frequently performed as an initial treatment. Recurrence occurred in 50 cases (73.5% ),
but 5-, 10- and 20-year-survival rates were 89.0 79.3 and 64.7%, respectively, showing a good
prognosis.

Malignant tumors in other organs developed in 18 (4.1%) of the 438 workers. The incidence
of such malignant tumors was significantly higher in the workers who had been exposed to 2-
naphthylamine than in others.

Our data indicate that close observation is still necessary for early detection of patient with

new or recurrent urothelial carcinoma in this group.

(Acta Urol. Jpn. 35: 2023-2031, 1989)
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Incidence of urothelial carcinoma iIn
workers exposed to aromatic amines

Table 1.

Chemicals™ No. of No. of pts. Incidence
workers with urothelial (%)
carcinoma
BZ 262 56 21.4
BN 94 10 10.6
aN 60 0 0
DS 2 0 4]
Mixed 20 2 10.0
BZ + DS (13) (2) (15.4)
BZ + aN (3) (0) (0)
BZ + BN (1) (0) (0)
BN + aN (1) (0} (0)
BN + DS (1) (0) 0)
BZ + oN + DS (1) (0) (0)
Total 438 68 15.5

'BZ:Benzidine, BN:2-Naphthylamine,
aN:1-Naphthylamine, DS:Dianisidine

Table 2, Distribution of patients by age of

onset

Age of onset No. of pts. (%)

20 29 7 (10.3)
30 39 13 (19.1)
40 49 15 (22.1)
50 59 20 (29.4)
60 69 9 (13,2)
70 79 4 ( 5.9)
Total 68 (100)
Mean age (range): 48.1 (24 79)
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[ :Number of patients
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Year

Fig. 1.
urothelial carcinoma
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Relationship between produce of aromatic amines and incidence of patients with

Site of affected urinary tract

Site of affected urinary tract No.

of cases

Bladder only 52
Bladder + Ureter 7 (2)
Bladder + Renal pelvis 3
Bladder + Ureter + Renal pelvis 3 (3)
Ureter + Renal pelvis 2 (2)
Ureter only 1 (1)

Total 68 (8)
( ):bilateral
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Table 4. Incidence of urothelial carcinoma
according to the latent period
Latent period No. of pts. (%)
(yrs)

<10 15 (22.1)

10 19 13 (19.1)

20 29 19 (27.9)

30 39 17 (25.0)
> 40 4 ( 5.9)

Total 68 (100)

Average latent period (range): 22ylim

(1ydm 48y3m)
Table 5. Incidence of urothelial carcinoma according to the
length of exposure
Period of exposure (yrs)
Total
<5 5-10 10-15 15-20 >20
No. of workers 233 120 61 13 11 438
No. of pts. 21 25 14 4 4 68
Incidence (%) 9.0 ZOFB 23.0 30.8 3%.4 15.5
p<0.001

Table 6. Distribution of patients with smoking
habit
Smoker (%) Non-smoker (%)
Tumor 48 (19.8) 18 (18.8)
No tumor 195 (80.2) 78 (81.3)
Total 243 96
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Table 7. Initial symptoms (1971~1987)

Symptoms No. of pts.
(%)
Macrohematuria 8 (29.6)
Pollakisuria 4 (14.8)
Miction pain 4 (14.8)
Lumbago (3.7

Sense of residual urine 1 ( 3.7)

None (Cytology) 9 (33.3)

Total 27 (100)
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Table 8. Urine cytology in patients with bladder tumor

Cytological Initial Recurrent Total
diagnosis lesion lesion
No.(%) No. (%)
Positive 24(49.0) 55(49.5) 79(49.4)
Suspicious 10(20.4) 26(23.4) 36(22.5)
Negative 15(30.6) 30(27.0) 45(28.1)
Total 49(100) 111(100) 160(100)
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Table 9. Initial treatment of urothelial
carcinoma in workers exposed
to aromatic amines

Treatment No. of cases (%)

TUR-Bt 23 (33.8)
TUC 17 (25.0)
Segmental resection 12 (17.6)
Total cystectomy 6" ( 8.8)
Total nephroureterectomy 6 ( 8.8)
Supravesical resection 4 ( 5.9)
Total 68 (100)

*one patient was inoperable.

Table 10. Treatment of upper urinary tract tumors in workers
exposed to aromatic amines

Treatment

No. of cases (%)

Total nephroureterectomy

Ureterectomy
Partial ureterectomy

Partial nephrectomy

16 (rt.6, 1t.10) (66.7)
4 (rt.2, 1t.2) (16.7)
3 (rt.2, 1t.1) (12.5)
1 (rt.) ( 4.2)

Total

24 (rt.11, 1t.13) (100)

Lol Rt T 5 ECOMEILS » ArbI3EI N A
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Table 11. Number of recurrence in 68 patients
with urothelial carcinoma

5 10

15

No. of recurrence No. of pts. (%)
0 18 (26.5)
1 21 (30.9)
2 8 (11.8)
3 7 (10.3)
4 7 (10.3)
25 7 (10.3)
Total 68 (100.0)
20 25 30

Years

Tig. 2. Survival curve for patients with urothelial carcinoma in workers
exposed to aromatic amines

Table 12. Incidence of malignant tumors except for urothelial carcinoma
in workers exposed to aromatic amines
Chemicals® No. of workers No. of pts. Incidence (%)
BN 94 9 9.6_ﬁ'
“Jeco.025
BS 262 8 3.1
p<0.001
oN 60 1 1.7
DS 2 0 0
Mixed 20 0 0
Total 438 18 4.1
*BN:Z—Naphthylamine, BZ:Benzidine,
oN:1-Naphthylamine, DS:Dianisidine
fo. BEWBHCREHLA, B3R, LTIZR % o
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B 4 Blc B bk (Table 13).
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Table 13. Malignant tumors except for urothelial carcinoma
in workers exposed to aromatic amines

Chemicals™
Organ Total
BN aN
Stomach 1 0 4(1)
Liver 3 0 3
Prostate 2(1) 0 2(1)
Rectum 0 0 2(2)
Others 3 1 7
Total 9(1) 1 18(4)

No. in parenthesis indicates the No. of patients with

rothelial carcinoma.

BN:2-Naphthylamine, BZ:Benzidine, aN:1-Naphthylamine
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