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Treatment of Radiation-induced Hemorrhagic Cystitis with Hyperbaric Oxygen .
Long Followup Study with Special Reference to Hematuria
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Kinya Kawata, Shu Ishida

Saito Rosai Hospital

The effect of the hyperbaric oxygenation was evaluated in 24 patients with radiation cystitis. Nine
male and 15 female patients with radiation cystitis were treated with hyperbaric oxygenation at 2
atmospheric absolute pressures for 90 minutes daily for the average of 59 + 3 days and followed from
7.2 to 15 years with the average of 9.8 0.5 years.

Following results were obtained:(1)blood transfusion was withdrawn in all patients 2 years after this
therapy;(2)8 patients at the age of 69+*3 years, treated with excessive pelvic irradiation(82+6
Gy)required repeated cycles of HBO treatment;(3)high bladder content of malondialdehyde(MDA)
appeared to be the indicator of possible recurrence or intractable lesion of this disease;(4)intermittent
HBO treatment induced favorable subjective(87 +4%) and objective responses(84 6%) in recurrent
patients, respectively.

Based on these findings, hyperbaric oxygenation appears to be effective treatment for patients with
radiation-induced hemorrhagic cystitis.

radiation cystitis, hematuria, hyperbaric oxygen (HBO) therapy, malondialdehyde
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Table 1 Degree of characteristic symptoms and cystoscopic appearance of 24
patients with radiation cystitis before HBO treatment.
Degree of examined variables

symptoms

- + + +H
*Hematuria 0 (0) 0 (0) 9 (37.5) 15 (62.5)
**Pollakisuria 1(4.2) 4 (16.7) 5(20.8) 14 (58.3)
Miction pain 2(8.3) 3(12.5) 14 (58.3) 5(20.8)
Urinary incontinence 15 (62.5) 3(12.5) 4(16.7) 2(8.3)
***Cystoscopic findings 0 (0) 4 (16.7) 11 (45.8) 9 (37.5)

*Urine RBC“HPF : (-)<10, (+) 10~19, (+) 20~29, (++) 30<
**Voiding frequency/day : (-)<9, (+)10-19, (+) 20-29, (++) 30<
***Degree of endoscopic findings : See detail in reference (3).

Age (years): *63+2, range 39~82 /8 men : *69+3, range 51~78.
16 women: *60*2, range 39~82.

Period since pelvic radiation (years): *2.5+0.4, range 0.6~7.2.

Radiation dosage (Gy): *67=+3, range 40~120.

Rectal cancer 1
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Primary disease Symptom **Cystoscopic
findings

*Each value shows mean=+S.E.
**Blood transfusion: required 16 cases, unrequired 8 cases.
***Described detail in reference (3).

Fig.1 Characteristics of 24 patients with radiation cystitis before HBO treatment.
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Fig.2 Changes of blood transfusion requirement, red blood cell count in urine, pollakisuria and
cystoscopic findings (described detail in reference 3) in 24 patients received intermittent
HBO treatment during 10 years.
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Fig.3 Cystoscopic findings in a patient with radiation cystitis before HBO
therapy, showing local hyperemia (A), teleangiectasis without
hyperemia on day 10 following HBO treatment (B), and normal
appearance of the bladder mucosa with left spindle form ureteral orifice
following successive HBO treatment (C).

Table 2 Comparison of clinical characteristics between easily cured patients with
radiation cystitis and recurrent or intractable patients with radiation cystitis.

Easily cured pts. Recurrent or intractable pts.
(N=16) (N=8)
Age (years) 60+2 69:+3
Sex (men:women) 4:12 5:3
Period since pelvic ! * !
radiation (years) 3.0£0.5 1.6+=0.5
Radiation dosage (Gy) 60+2 826
Blood transfusion cases 9 (56%) 7 (88%)
Severe hematuria cases
(++) 9 (56%) 6 (75%)
Severe pollakisuria cases 8 (50%) 6 (75%)

()

Significance of differences between two groups : *p<0.05 , **p<0.01
N : Number of patients.
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CONTENT OF MDA OF THE BLADDER
(1g/9)
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Content of MDA of the bladder (zg/g) in normal subjects and patients with
radiation cystitis before and after HBO treatments.

Each column with bar represents mean=S.E.

Significance of difference between two groups: ***p<0.001.
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