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Abstract

We report four patients on maintenance hemodialysis (HD) with transitional cell carcinoma

(TCC) of the bladder. Three patients underwent transurethral resection (TUR) of their tumors,

which were grade 2 or 3, stage pT1 TCC. Among them, one patient underwent repeat TUR

for recurrent superficial TCC. The remaining one patient underwent total cystectomy for

grade 3, stage pT4 TCC and squamous cell carcinoma of the bladder. Subsequently, he died

suddenly without evidence of local recurrence or systemic metastasis. We discuss the

relationship between the duration of HD and the tumor grade and stage of primary bladder

TCC in maintenance HD patients.
(J Nippon Med Sch 2004; 71: 408-411)
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Introduction

As a result of efforts to develop more effective
and safer maintenance hemodialysis (HD) techniques,
patients with chronic renal failure now survive
longer than before. However, this prolongation of
survival has increased the risk of HD patients
developing malignant tumors. The incidence of
bladder tumors is higher in HD patients than in the
general population of Japan' or other countries™.

Ryoji et al. have reported their clinical findings of
bladder tumors, including secondary bladder TCC
and adenocarcinoma or squamous cell carcinoma of
the bladder, in hemodialysis patients in Japan’.
However, there have been no published reports
evaluating primary bladder TCC in maintenance HD

patients. Therefore, we herein report our experience

with four patients on maintenance HD who
developed bladder TCC, and discuss clinical findings
of primary bladder TCC, and especially the
relationship between the duration of HD and the
tumor grade and stage based on case reports

published in Japan'”.

Case Reports

Case 1

An 8l-year-old man on maintenance HD for 13
years presented with gross hematuria. He
underwent transurethral resection (TUR) of multiple
papillary bladder tumors, which were pathologically
found to be grade 3, stage pTlb TCC. He then
received intravesical mitomycin C (MMC: 20 mg
dissolved in 20 ml of distilled water), once a week

for 10 weeks with no adverse effects. He was
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susequently followed for 27 months without
evidence of recurrence. This was a case worthy of
note, because he had the longest duration of dialysis
before tumor recovery among all the maintenance
HD patients with superficial bladder TCC reported

in Japan.

Case 2

A 69-year-old man on maintenance HD for 14
months presented with gross hematuria. He
underwent TUR, followed by total cystectomy, for
multiple papillary and non-papillary bladder tumors.
These tumors were pathologically grade 3, stage
pT4 bladder TCC partially including squamous cell
carcinoma associated with pelvic lymph node
metastases. He died suddenly at four months after
surgery without evidence of local recurrence or
systemic metastasis. The cause of death was

unknown because no autopsy could be performed.

Case 3

A 57-year-old man on maintenance HD for 10
months presented with gross hematuria. He
underwent TUR for a solitary papillary bladder
tumor, which was pathologically found to be grade 2,
stage pT1 TCC. After TUR, we administered MMC
at the same dose as that used to treat Case 1 for 6
weeks with no adverse effects. He was then followed

for 11 months without evidence of recurrence.

Case 4

A 66-year-old woman on maintenance HD for 10
months presented with gross hematuria. She
underwent TUR for multiple papillary bladder
tumors that were pathologically grade 3, stage pT1
TCC. After surgery, we administered MMC at the
same dose as that used to treat Case 1 for 6 weeks
with no adverse effects. Three months after the first
operation, she underwent repeat TUR for a solitary
recurrent bladder tumor, which was pathologically
found to be grade 3, stage pT1 TCC associated with
carcinoma in situ. After the second TUR, we gave
hydrochloride (20 mg

dissolved in 20 ml of distilled water) once a week for

intravesical  pirarubicin

6 weeks with no adverse effects. She was followed

for 12 months after the second TUR procedure
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without evidence of recurrence.
The characteristics of the four above patients are

summarized in Table 1.

Discussion

Table 2 shows the relationship between the
duration of HD and tumor grade or stage in 47
maintenance HD patients with primary bladder TCC
that were previously reported in the Japanese
literature” plus our four patients.

Concerning tumor grade, all of our four patients
had grade 2 or 3 tumors, and the overall prevalence
of high-grade tumors (grade 2 or 3) was 86%, with
grade 3 tumors accounting for 63%. The incidence
of high-grade tumors was higher than in the general
population irrespective of the duration of HD, so the
duration of chronic renal failure seems to play a
more important role than the duration of HD in the
occurrence of high-grade bladder TCC.

Regarding tumor stage, a strong correlation exists
between tumor grade and tumor stage in the
general population. However, the incidence of
superficial tumors during the first year of HD was
similar to that in the general population in spite of
the high incidence of high-grade tumors. The
incidence of invasive tumors after the second year of
HD was higher than that in the general population,
and it kept on increasing to account for two thirds of
all tumors after the third year of dialysis. Therefore,
the duration of HD also may play an important role
in the occurrence of high-stage bladder TCC.

An increased incidence of bladder tumors is
observed in patients with end-stage renal disease
(ESRD) or on maintenance HD"®. A multitude of
factors associated with renal disease and the
maintenance HD treatment itself may contribute to
increased tumor formation in the bladder in these
patients®. Impaired function of the immune system’

" are found more

and DNA repair mechanisms
frequency in patients with ESRD or on maintenance
HD. However, the reasons why patients on
maintenance HD have an increased risk of high-
grade bladder TCC are still uncertain. There are
strong molecular and cytogenetic data to support

the well-established clinical impression that low-
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Table 1 Characteristics of our four patients
Case 1 Case 2 Case 3 Case 4
Age (years) 81 69 57 66
Sex male male male female
Primary renal disease CGN CGN DN uncertain
Period of hemodialysis 13Y 1Y2M 10M 10M
Urine volume/day 100 ml 500 ml 700 ml 500 ml
Chief complaint GH GH GH GH
Histology
cell type TCC TCC > SCC TCC TCC
grade (G) 3 3 2 3
stage (pT) 1 4 1 1
papillary (P) /non-papillary (NP) P P + NP P P
single (S)/multiple (M) M M S M
infiltration pattern (INF) a N B o
lymph duct invasion (ly) 0 1 0 0
venous invasion (v) 0 1 0 0
carcinoma in situ - - - +
Operation TUR-Bt Total Cx TUR-Bt TUR-Bt
Prophylactic treatment MMC 20 mg/ — MMC 20 mg/ THP 30 mg/
w X 10 w w X 10 w W X 6w
Prognosis
alive (A)/dead (D) A, 21IM D, 4M A, 11M A, 12M
recurrence (R)/metastasis (M) R—-/M - R-/M - R—-/M - R+ /M —

Abbreviations:

CGN = chronic glomerulonephritis DN = diabetes nephropathy GH = gross hematuria TCC = transitional celll
carcinoma SCC = squamous cell carcinoma TUR-Bt = transurethral resection of the bladder tumor Total Cx =
total cystectomy MMC = mitomycin ¢ THP = pirarubicin hydrochloride

Table 2 Relationship between duration of hemodialysis and tumor grade or stage

Duration of During Ist year During 2nd year During 3rd year After 3rd year Total
hemodialysis (n = 14) (n = 10) (n=9) (n = 18) (n = 51)
Grade (G)
G1 1 (7%) 4 (40%) 1 (11%) 1 (6%) 7 (14%)
G2 4 (29%) 2 (20%) 2 (22%) 4 (22%) 12 (24%)
G3 9 (64%) 4 (40%) 6 (67%) 13 (75%) 32 (63%)
G2+G3 13 (93%) 6 (60%) 8 (89%) 17 (94%) 44 (86%)
Stage (pT)
pTa + pTl1 10 (71%) 5 (50%) 3 (33%) 6 (33%) 24 (47%)
pT2 < 4 (29%) 5 (50%) 6 (67%) 12 (67%) 27 (53%)
grade and  high-grade bladder TCC have patients on maintenance HD have high-grade and

fundamentally different origins, with the former
losing one or more suppressor genes on chromosome
9 and the latter having p53 abnormalities as early
initiating events in the general population” So
bladder TCC in patients with ESRD or on
maintenance HD may also tend to acquire p53
mutations as early initiating events for some reason.

Early diagnosis is important, because many

high-stage disease when their bladder TCC is found.
For early diagnosis, periodic urine cytology should
be performed and cytology of bladder washings is
useful for patients whose urine output is small
Furthermore, it is very important to immediately
perform cystoscopy at the onset of macroscopic
hematuria in order to detect bladder TCC as early

as possible.
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Intravesical prophylaxis with bacille Calmette-
Guérin (BCG) is generally accepted as being effective
for postponing or preventing recurrence and/or
progression of high-grade superficial bladder TCC in
Although Yoshihiro et

al" reported that BCG was also effective and safe

the general population®.

for HD patients, we hesitated to use this therapy
because HD patients are immunodeficient relative to
the general population. Further research is needed
to determine whether BCG prophylaxis is actually
safe and effective for HD patients with superficial
TCC of the bladder.

References

1. Inamoto H, Ozaki R, Matsuzaki T, Wakui M, Saruta
T, Osawa A:Incidence and mortality pattern of
malignancy and factors affecting the risk of
malignancy in dialysis patients. Nephron 1991;59:
611-617.

2. Chen KS, Lai MK, Huang CC, Chu SH, Leu ML:
Urologic Cancer in Uremic patients. Am ] Kidney
Dis 1995; 25: 694-700.

3. Stewart JH, Buccianti G, Agodoa L, Gellert R,
Mccredie MRE, Lowenfels AB, Disney APS, Wolef
RA, Boyle P, Maisonneuve P:Cancer of kidney and
urinary tract in patients on dialysis for end-stage
renal disease: Analysis of data from the United State,
Europe, and Australia and New Zealand. ] AM Soc
Nephrol 2003; 14: 197-207.

4. Ryoji O, Nakazawa H, Ito F, Okuda H, Tanabe K,
Goya N, Toma H:Bladder tumors in chronic
hemodialysis patients. J Jpn Soc Dial Ther 1998; 31:
919-925.

5. Saika T, Manabe D, Suyama B, Akiyama K, Isizu T,
Hirohata S, Hashimoto M, Takahashi N:Bladder

10.

11.

12.

13.

14.

411

cancer in a hemodialysis patient—A case report—. ]
Jpn Soc Dial Ther 1998; 31: 1461-1464.

Tahara H, Tsuji H, Negita M, Nagai N: Study on 7
cases for the wurogenital malignant disease in
hemodialysis patients. Kidney and Dialysis 2000; 48:
70-72.

Maru N, Yoshida K, Hirai S, Saito T, Shimura S,
Uchida T, Baba S:Six cases of bladder cancer
patients with end-stage renal disease. J Jpn Soc Dial
Ther 2002; 35: 1327-1331.

Vamvakas S, Bahner U, Heidland A:Cancer in end-
stage renal disease: Potential factors involved. Am J
Nephrol 1998; 18: 89-95.

Kohler H, Girndt M, Dumann H, Klingel R:The
immune defect in kidney failure. ii. The mechanisms
of the ‘Uremic immune defect’. Deutsch Med Woch
1993; 118: 790-795.

Malachi T, Zevin D, Gafter U, Chagnac A, Slor H,
Levi J: DNA repair and recovery of RNA synthesis
in uremic patients. Kidney Int 1993; 44: 385-389.
Stopper H, Meysen T, Boeckenfoerde A, Bahner U,
Heidland A, Vamvakas S: Increased genomic damage
in lymphocytes of patients before and after long-
term maintenance dialysis therapy. Am J Kidney Dis
1999; 34: 433-437.

Spruck CH III, Ohneseit PF, Gonzales-Zulueta M,
Esrig D, Miyano N, Tsai YC, Lerner SP, Schutte C,
Yang AS, Cote R:Two molecular pathway to
transitional cell carcinoma of the bladder. Cancer
Res 1994; 54: 784-788.

Mungan NA and Witjes JA: Bacille Calmette-Guerin
in superficial transitional cell carcinoma. Br J Urol
1998; 82: 213-223.

Yoshihiro S, Watanabe E, Ohmi C, Tei Y, Aoki A,
Yamamoto M, Matsuyama H, Kaneda Y, Naito K: A
case of intravesical BCG instillation for bladder
cancer in a patient receiving hemodialysis. ] Jpn Soc
Dial Ther 2002; 35: 1295-1298.

(Received, June 24, 2004)
(Accepted, July 22, 2004)




