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Intravesical Ozone Therapy for Progressive
Radiation-Induced Hematuria
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ABSTRACT

Background: Progressive radiation-induced cystitis can become a serious clinical problem the therapeutic
solution of which is limited and almost invariably aggressive. Ozone therapy is a nonconventional therapy that
has been reported to offer benefits in late-onset wound healing and ischemic disorders. This report describes a
patient with progressive radiation-induced hematuria from standard conservative treatment that was further
treated with ozone therapy.

Method: Ozone therapy was achieved by intravesical instillation of ozonized bi-distilled water over a pe-
riod of 30 minutes, three sessions per week during the first weeks. Later, ozone therapy sessions were decreased
and involved ozonized water or direct intravesicular instillation of ozone at 20-25 wg/mL.

Results: Hematuria was successfully controlled by intravesical application of ozone therapy.

Conclusions: The successes achieved with this technique suggest that intravesicular instillation of ozonized
bi-distilled water or ozone merits further investigation with a view to its application to counter this radiation-

induced side-effect.

INTRODUCTION

ystitis and hematuria are potential adverse effects of ra-

diation of the pelvic organs, principally in treatment of
prostate or bladder cancer, because of the high doses deliv-
ered. Control of symptoms and conservative management of
these conditions are sufficient for most patients. However,
in more advanced cases the treatment options are limited: in-
tramuscular or intravesical treatment with superoxide dis-
mutase (orgotein)! and/or instillation of sodium hyaluronate?
and blood transfusions when considered necessary. A more
aggressive approach is the administration of intravesical for-
malin.? Even hypogastric artery embolization or cystectomy
may be indicated when symptom treatment is insufficient.
Among the conservative options is the use of hyperbaric
breathing chambers. This technique has been used to treat

wounds that have difficulty healing and also the side-effects
of radiation. The technique has been used in palliative treat-
ment of radiation-induced cystitis* but the benefits are short-
term and the equipment/facilities are not universally avail-
able.> Ozone therapy, on the other hand, is a nonconventional
treatment that, when administered in any of several different
ways via local or topical application, has been shown to of-
fer benefits in the healing of late-onset wounds. Also, bene-
ficial effects have been observed, after systemic treatment,
in tissue blood flow and oxygenation, especially in poorly
oxygenated tissues.®’ Although this technique does not pro-
duce hyperoxia, several effects have been reported that are
comparable to those observed with hyperbaric chambers.®
This university hospital has used the technique for the treat-
ment of several disorders. Beneficial effects of ozone ther-
apy in patients with late-onset scaring and those with side-
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effects induced by chemo radiotherapy have been observed.
The current report describes a patient treated with intravesi-
cal ozone therapy because of persistent hematuria secondary
to radiation-induced cystitis.

CASE PRESENTATION AND MANAGEMENT

A 70-year-old man was diagnosed 6 years ago as having
an adenocarcinoma of the prostate (stage pT3NOMO), which
was treated by radical prostatectomy. Thirty-two months later
he showed prostate specific antigen (PSA) increase and tu-
mor relapse, which was histologically confirmed. He under-
went radiotherapy (70 Gy) and hormone blockade with
goserelin and flutamide. Eighteen (18) months later he pre-
sented with radiation-induced rectitis and soft rectorrhagia,
which were controlled with local application of corticoids.
Eighteen months later the patient presented with dysuria and
microscopic hematuria. Cystoscopy showed an overall hy-
peremic bladder mucosa without evidence of relapse or of
new tumor, and which suggested radiation-induced cystitis.
Circumference enlargement of rectum and bladder observed
on computed tomography suggested radiation cystitis as well,
but again without evidence of relapse or of new tumor. Bone
scan did not show any anomalous uptake. With initial he-
moglobin of 9.1 g/dL, intravesical washing with saline and
treatment with intramuscular orgotein, erythropoietin, and
iron was initiated. Two weeks later the patient presented with
macroscopic hematuria with hemoglobin of 7.1 g/dL. He re-
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FIG. 1. Clinical history, treatment, and hemoglobin levels. Week

2: first clinical evaluation, microscopic hematuria, commencement
of treatment with erythropoietin, iron, and orgotein; first cys-
toscopy. Week 4: macroscopic hematuria; patient received blood
transfusion plus treatment with intravesical instillations using
sodium hyaluronate. Week 5 (vertical line “a”): macroscopic hema-
turia was increased and plasma hemoglobin concentration started
to fall de novo. Sodium hyaluronate was discontinued and intra-
vesical instillations with ozone-enriched bi-distilled water were
started. Week 6 (vertical line “b”): macroscopic hematuria com-
pletely cleared. Week 8: Second cystoscopy showed significant im-
provement.
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ceived blood transfusion and an intravesical instillation of
sodium hyaluronate. Macroscopic hematuria continued to
worsen and the hemoglobin concentration decreased further.
Ten days later the sodium hyaluronate treatment was dis-
continued. With written informed authorization from the pa-
tient, an intravesical instillation of ozonated water was per-
formed. The O3/O, gas mixture was prepared using medical
grade oxygen with an OZON 2000 device (Zotzmann +
Stahl GmbH, Pliiderhausen, Germany). Ozone was bubbled
for 10 minutes through sterile bi-distilled water such that the
ozone concentration in the water reached about 20-25
pg/mL. Instillation was over a period of about 30 minutes
in each ozone-therapy session. After the first week of ozone
therapy administered on 3 alternating days, macroscopic ev-
idence of hematuria disappeared. By week 2 of ozone ther-
apy the hemoglobin concentration began to increase by ap-
proximately 0.5 g/dL per week. By week 3, in which the
patient had two more instillation sessions, a second cys-
toscopy was performed and showed significant improve-
ment. Since then, therapy continued with one intravesical
instillation session per week using ozonized bi-distilled wa-
ter and, subsequently, by direct instillation of ozone at 20-25
pg/mL. After 8 additional weeks, the analysis of the pa-
tient’s urine showed only about 10 red cells per microscopy
field and the ozone therapy was concluded. The only side-
effect reported by the patient was soft bladder pruritus after
the initial sessions. Follow-up for the next 6 months showed
no evidence of macroscopic hematuria.

DISCUSSION

Progressive radiation-induced cystitis can become a de-
bilitating clinical problem, and therapeutic options for its
resolution are limited or aggressive or both. Ozone-therapy
can offer renewed health or, at least, palliation of some ra-
diation-induced side-effects. As yet, the optimal frequency
and duration of intravesical instillation for radiation-associ-
ated cystitis and hematuria have not been determined. Ap-
proximately three sessions per week for the first 2-3 weeks
appear adequate, followed by a progressively wider spacing
of the sessions. In the present case, the direct temporal re-
lationship between the application of the ozone therapy and
the clinical improvement seems unambiguous. Clinical ap-
plication of ozone therapy has little or no side-effects but
appropriate care needs to be taken to avoid direct inhalation
of ozone by the patient and the clinical staff. Standard ster-
ile-care procedures are recommended.

Based on the available literature data on ozone therapy,
it can be hypothesized that the mechanism of action includes
a local effect on the pro-oxidant/antioxidant balance. Ozone
can locally produce a slight and transient oxidative stress
that can stimulate antioxidants by upregulation of their syn-
thesis and that leads to a protection against free-radical dam-
age of tissue. This has been demonstrated by blood auto-
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transfusion for heart disorders in humans® and by rectal in-
sufflation in rats for hepatic!®!! and renal!? disorders. A
complementary effect enhancing the local repair mecha-
nisms could be the known effects that ozone therapy has on
hematology parameters®® as well as on tissue oxygenation,
as demonstrated using the polarographic probe technique.’

There appear to be no reports on the application of in-
travesical ozone therapy except a very brief comment in a
monograph describing certain differences between hyper-
baric oxygen chambers and ozone therapy.'? The present re-
port of the successful use of ozone therapy for the treatment
of radiation-induced cystitis and/or hematuria suggests a
novel use for such a therapy and the possible use for treat-
ment of other radiation-induced side-effects that may well
be forthcoming in future research.
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