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Treatment of Severe Refractory Hematuria due to
Radiation-Induced Hemorrhagic Cystitis with Dexamethasone
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Copyright © 2017 José Carlos Rodrigues Nascimento et al. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Treatment of pelvic neoplasms with radiotherapymay develop sequelae, especially RHC. An 85-year-oldmale patient was admitted
to a hospital emergency with gross hematuria leading to urinary retention and was diagnosed with RHC.The urinary bladder was
probed, unobstructed, and maintained in continuous three-way saline irrigation. During 45 days of hospitalization, the patient
underwent two cystoscopic procedures for urinary bladder flocculation, whole blood transfusions, and one platelet apheresis. None
of these interventions led to clinical resolution. As the patient hematological condition was deteriorating, dexamethasone (4mg
i.v., bolus of 6/6, 12/12, and 24 h during five days) and epoetin alpha (1000 IU, 1ml, s.c., for four weeks) were administered which
led to the remission of the urinary bleeding. Dexamethasone therapy may be considered for RHC, when conventional treatments
are not effective or are not possible, avoiding more aggressive interventions such as cystectomy.

1. Introduction

Pelvic neoplasms, such as in the prostate, bladder, rectum,
uterus, ovary, and cervix cancer, may be treated with radio-
therapy alone or in combination with chemotherapy. Differ-
ent total dose of radiation varies according to cancer severity
and higher doses likely increase the odds of toxicity in the
genitourinary system. The urinary bladder is particularly
sensitive to low radiation doses and is often more affected
than other pelvic tissues [1], especially due to low urothelium
cell turnover [2].

RHC accounts for 23% to 80% of all complications related
to pelvic radiation, with an incidence of severe hematuria
ranging from 5% to 8% [3]. RHCmay occur 3months to even
14 years after radiotherapy and men are more predisposed
than women (2.8 : 1), as prostate cancer is often treated with

radiotherapy sessions [1, 4]. RHC is characterized by progres-
sive fibrotic obliteration of mucosal arterioles and capillaries,
leading to tissue hypoxia and necrosis [3]. Cystoscopy depicts
neovascularization and telangiectasia, which can result in
severe and refractory macroscopic hematuria [1]. Gross and
prolonged hematuria may require successive blood transfu-
sions, several hospital admissions, and surgical treatments to
the patient, increasing hospital costs andmortality rates [5, 6].

The diagnosis of hemorrhagic cystitis is defined by anam-
nesis, urine examination, urinary cytology, and cystoscopy.
Computed tomography may be important to rule out upper
urinary tract injury as a cause of hematuria and magnetic
resonance imaging is important in the presence of prior pelvic
tumor diagnosis [3].

Various treatment approaches may be indicated for RHC,
such as bladder irrigation; intravesical treatment with alum
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or formalin and hyaluronic acid; corticoids; oral estrogen,
sodium pentosan polysulfate, and hyperbaric oxygen ther-
apy; factor VIIa/factor VIII and epsilon-aminocaproic acid;
hydrodistension of the bladder; embolization or ligation of
the internal vesical and iliac arteries; and, as a last alternative,
cystectomy with urinary diversion [4]. Although an array of
treatments is available, RHC is still a challenging condition to
the clinician, due to its most often poor treatment efficacy in
a short term, especially to more vulnerable individuals, as in
the elderly.

2. Case Report

An 85-year-old male patient had undergone radical prosta-
tectomy after prostate specific antigen (PSA) rise and in situ
prostate cancer diagnosis by rectal examination and biopsy
18 years ago (in 1998). In 2003, radiotherapy sessions were
indicated following cancer recurrence suggested by high PSA
levels (7.5 ng/mL).

After 13 years of radiotherapy cessation (in 2016), he was
admitted to an emergency hospital with urinary retention
andmacroscopic hematuria.Theurinary bladderwas probed,
unobstructed, andmaintained in continuous saline irrigation
with three-way catheter and the patient was hospitalized in
an in-patient unit. In the admission laboratory tests, renal
function and coagulation were within normality (INR: 1.22;
platelets: 127,000/𝜇l, urea: 38mg/dL; creatinine: 0.72mg/dL;
Na+: 132mEq/L and K+: 3.4mEq/L). C-reactive protein was
found elevated (6.42mg/dL) and hemoglobin (Hb) markedly
reduced: 7.0 g/dL. Ultrasonography of the abdomen revealed
a distended urinary bladder and smooth and regular walls
with no amorphous echoes; kidneys showed multiple bilat-
eral cortical cysts and bilateral hydronephrosis. Two emer-
gency cystoscopies were performed for cauterization of the
bleeding urinary bladder after prolonged gross hematuria.
Radiotherapy-induced hemorrhagic cystitis was clinically
diagnosed, without evidence of other pathologies. Urine
culture was positive for Enterococcus faecalis and treated with
ciprofloxacin. After administration of 1 unit of red blood
cells (RBC), hemoglobin increased to 8.9 g/dL. In attempt
to reduce prolonged hematuria, an arteriography followed
by vesical artery catheterization was conducted, but as these
vessels were friable, neither vesical nor iliac artery emboliza-
tion was performed. As the patient clinical condition was
deteriorating due to severe hematuria, significant anemia
and thrombocytopenia (platelets: 76,000/𝜇L) were found.
Three units of RBC in 1 week and 1 platelet apheresis were
prescribed. In addition, epoetin alpha (eprex�: 10000 IU, 1ml,
s.c.) was administered weekly to improve the erythropoiesis.
Amlodipin was discontinued and replaced with captopril
(25mg daily), as calcium channel blockers may interfere
with platelet function [7]. After 25 days of hospitalization,
dexamethasone was administered at an attack dose of 4mg,
i.v., bolus of 6/6 hours for three days, 12/12 h for two days,
and 24/h for one day, which led to the remission of the
urinary bleeding in a gradual manner.The patient completed
epoetin alpha treatment and then was discharged after 45
days of hospitalization, without further complaints, and was
hemodynamically stable (platelets: 117,00 𝜇l, Hb: 11.7 g/dL).

Renal function and coagulation were within normality. C-
reactive protein was still high (8.7mg/dL). The patient was
referred for hyperbaric oxygen therapy sessions to fully
improve hematuria episodes.

3. Discussion

Corticosteroids have not been widely used in the treatment
of RHC [8]. Yanagi et al. [9] reported successful treatment
of radiation-induced severe hemorrhagic cystitis with oral
administration of prednisolone and resolved macroscopic
hematuria within 2 weeks. In addition, dexamethasone has
been beneficial in models of ifosfamide-induced hemor-
rhagic cystitis in rats [10].

In this case report, the remission of hematuria was
achieved only following a bolus treatment of dexamethasone
(4mg) given to the patient; a similar outcome was described
by Jin [11] with methylprednisolone (1 g/d) for 5 days. Gluco-
corticoids have been shown to improve ifosfamide-induced
hemorrhagic cystitis, by reducing interleukin-1, tumor necro-
sis factor alpha cytokines, platelet-activating factor, and
inducible nitric oxide synthase activation [12]. Furthermore,
corticosteroids may be beneficial to hemorrhagic cystitis by
improving hematological parameters. Dexamethasone has
been found to promote erythropoiesis by increasing the
absolute number of erythroid cells produced from CD34(+)
cells and by selectively increasing the number of burst-
forming units-erythroid (BFU-E), in addition to reducing
TNF-𝛼 negative effects on erythropoiesis [13]. The combina-
tion of dexamethasone and epoetin alpha administered to the
patient may have had an important synergic effect in improv-
ing anemia and reducing the urinary bladder inflammatory
response that could have otherwise favor hemorrhage and
anemia.

Endovenously administered dexamethasone was the
major satisfactory therapy in improving RHC, which was
refractory to cystoscopic flocculation and was an alterna-
tive to the vesical artery embolization failure. Caution is
needed for applying dexamethasone therapy to vulnerable
patients due to its well-known cardiovascular potential side
effects. Despite the side effects, the treatment of RHC with
dexamethasone should be considered before more radical
interventions such as cystectomy. Following hospital dis-
charge, the patient was referred to weekly hyperbaric oxygen
therapy sessions. Oral dexamethasone (4mg) was prescribed
to control recurrence of urinary hemorrhagic episodes.

Abbreviations

RHC: Radiotherapy-induced refractory
hemorrhagic cystitis.
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