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Background: Radiation cystitis is a well-known
complication resulting from radiotherapy for pelvic
malignancies. It remains a challenging condition to
treat and is associated with significant morbidity for
patients. We aimed to establish the economic cost burden
of presentations and investigations associated with
radiation cystitis over a two-year period to a tertiary
referral hospital in Ireland.

Materials and Methods: A retrospective review of
patient charts was performed for radiation cystitis-
related presentations and investigations over 24 months.
Costs were estimated in consultation with the hospital

finance department and using Health Service Executive
data on diagnostic-related groups and average inpatient
bed day costs.

Results: A total of 56 individual patients were identified
over 2 years. 91% male, 9% female. The mean age was 72
years. Twenty-three patients (41%) required inpatient
care. Radiation cystitis accounted for 621 inpatient bed
days. Median length of stay was 7.5 days. The inpa-
tient care cost was approximately €545,238 (801,908
Canadian dollars (CA$)) over 2 years.

Conclusion: Radiation cystitis accounts for a signif-
icant amount of inpatient bed days. A conservative
estimate of the overall cost burden for inpatient
care and outpatient investigations exceeds €280,000
(CA$411,810) per year.
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Introduction

Radiotherapy (RT) is an accepted treatment modal-
ity for a wide range of pelvic malignancies. The
main adverse side effects are related to microvascu-
lature damage to organs, with one-third of patients
reporting acute symptoms of proctitis or cystitis
during treatment.' In the majority of patients these
symptoms improve after completion of treatment;
however, with improving disease survival the late
side effects of radiotherapy are becoming apparent.
Radiation Cystitis (RC) is a term used to describe the
side effects of inflammation and subsequent destruc-
tion to the normal anatomy of the urinary bladder at
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the cellular level after the use of radiotherapy.’ RCis a
well-recognized complication of pelvic radiotherapy
with a reported incidence of 23-80%, with a reported
mean duration to symptom onset of 31.8 months
post-treatment.’

RC may present as a constellation of symptoms
and represents a chronic and complex management
challenge. Urinary symptoms include dysuria, fre-
quency, urgency, and haematuria.”> The reported
incidence of severe hemorrhagic cystitis ranges from
5% to 8% in patients with RC and the onset of haema-
turia has been reported up to fourteen years post
radiotherapy.”* The risk of developing haematuria
increases with time, with a reported risk of 5.8% at
five years and 9.6% at twenty years.’

The management of RC depends on the severity
of symptoms with a spectrum of treatment options
including oral medications, bladder irrigation, intrav-
esical instillations, hyperbaric oxygen therapy, or
surgical intervention.*” Complications associated
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with pelvic RT may account for up to 7% of emer-
gent urological admissions, with RC comprising more
than half of these.** Although rare, patients with RC
may require frequent hospitalisations, investigations,
and procedures with a potential economic burden on
the healthcare system.

We aimed to establish the economic cost burden
associated with radiation cystitis over two years to a
tertiary referral center.

Methods

Ethical approval was granted by the Clinical Research
Ethics Committee of University Hospital Galway
(Ref: C.A. 2864). This retrospective study was exempt
from informed consent requirements as all data were
anonymized. A retrospective review was conducted
to identify patients presenting with radiation cystitis
(RC) to a tertiary referral hospital over 24 months.
Using diagnostic Hospital In-Patient Enquiry (HIPE)
coding terms, we identified all presentations to our
center with ‘haematuria’ and ‘radiation cystitis” dur-
ing the study period. These cases were subsequently
reviewed to exclude patients presenting for reasons
other than RC.

Patients meeting the inclusion criteria were identi-
fied, and each electronic patient record was reviewed
to collect data. The collected data included: patient
demographics, number of admissions, length of stay,
indication for previous radiotherapy, inpatient and
outpatient investigations, and treatments. Data were
compiled and analyzed using Microsoft Excel, and
descriptive statistical analysis was performed.

Using these data, we estimated the financial bur-
den on our institution. Costs were calculated in
consultation with the hospital finance department
and by utilizing publicly available Health Service
Executive (HSE) data on diagnostic-related groups
and average inpatient bed-day costs.’ Individual
patient costs were aggregated to provide a total com-
bined cost estimate.

Results

Patient characteristics

A total of 56 individual patients were identified
over 2 years with 71 episodes of care. Ninety-one
percent (n = 51) of patients were male and 9% (n =
5) were female. The mean age was 72 years (range
38-90). The most common indication for radiother-
apy was prostate cancer (n = 45, 81%), followed by
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cervical cancer (n = 5,9%), bladder cancer (n = 3, 5%)
and colorectal cancer (n = 3, 5%). See Table 1.

Inpatient admissions

Inpatient care was required for 23 patients (41%)
with a median length of stay of 7.5 days (range
2-95 days). Radiation cystitis accounted for a total
of 621 inpatient bed days over the 24-month study
period. The average running cost of an inpatient hos-
pital bed is €878 (CA$1291) per night."” This gives
a total inpatient care cost of approximately €545,238
(CA$801,908). The cost for a 7.5-day admission was
approximately €6585 (CA$9685). See Table 2.

Procedures and investigations

Ninety-eight percent (n = 55) of patients had at
least one form of investigation, either as an inpatient
or outpatient. Ninety-one percent (n = 51) of patients
had at least 1 cystoscopy, either a flexible or rigid
cystoscopy. Flexible cystoscopies were performed on
43 patients (77%), with a total of 49 procedures per-
formed. Two patients had 2 flexible cystoscopies and
2 patients had 3 flexible cystoscopies each. Thirty-
seven (76%) of these were performed in the outpatient
setting and twelve during inpatient admission (24%).
The approximate cost for a flexible cystoscopy was
€437 (CA$643) at the time of the study’ giving a total
estimated cost of €21,413 (CA$31,493) (Table 3). The
cost of an individual computed tomography scan is
€170 (CA$250), and an ultrasound is €102 (CA$150),
according to figures from the hospital finance depart-
ment (Table 3). Twenty-three computed tomography
scans were performed (14 (61%) outpatient, 9 (39%)
inpatient) with an approximate total cost of €3910
(CA$5751) (Table 3). Eighteen ultrasound kidneys
were performed (8 (44%) outpatient, 10 (56%) inpa-
tient) with an approximate total cost of €1836
(CA$2700) (Table 3). A total of seven patients required
a general anesthetic each for rigid cystoscopy and
washout during their inpatient stay. The approxi-
mate cost of this procedure if performed as a day
case is €512 (CA$753),” costing approximately €3584
(CA$5271) (Table 3).

Discussion

Radiation cystitis background and demographics
External beam radiotherapy is a commonly uti-
lized treatment modality in pelvic malignancies
including cervical, prostate, colorectal, and bladder
cancers.” RC is a well-known and challenging compli-
cation of pelvic radiotherapy. Recent innovations in
radiotherapy, such as intensity-modulated radiother-
apy, have succeeded in dose-minimisation which has

294 Copyright © 2025 The Authors. Published by Tech Science Press; 32(4); August 2025



The cost burden of radiation cystitis presentations and investigations

TABLE 1. Patient demographics

Inpatient Outpatient Overall
Number of patients 23 35 56
Episodes of care 34 37 71
Age, mean (range) 76 (62-90) 69 (28-86) 72 (38-90)
Sex, n (%)
Male 22 (96%) 31 (89%) 51 (91%)
Female 1 (4%) 4 (11%) 5 (9%)
Indication for radiotherapy, n (%)
Prostate cancer 17 (74%) 30 (86%) 45 (81%)
Cervical cancer 1 (4%) 4 (11%) 5 (9%)
Bladder cancer 3 (13%) 0 (0%) 3 (5%)
Colorectal cancer 2 (9%) 1 (3%) 3 (5%)
TABLE 2. Inpatient bed days
Median (range) Total Cost/day Total cost
Inpatient bed days 7.5 (2-95) 621 €878 €545,238
TABLE 3. Investigations and procedures
Inpatient Outpatient Total Individual cost Total cost
Investigation/Procedure
Flexible cystoscopy 12 37 49 €437 €21,413
Rigid cystoscopy 7 0 7 €512 €3584
Computed tomography 9 14 23 €170 €3910
Ultrasound 10 8 18 €102 €1836
Total €30,743

helped to reduce the risk of complications to adjacent
organs such as the bladder."" Despite this RC remains
a troubling complication for patients. As can be seen
from our data, the disease course is chronic in nature
and may be characterized by recurrent presentations
with haematuria and prolonged hospital admissions.
Patients often require multiple investigations and
treatment modalities to resolve an acute presentation.

In the setting of some pelvic malignancies, exter-
nal beam radiotherapy is the preferred treatment for
older or co-morbid patients. For example, radiother-
apy can be an alternative treatment in patients with
muscle-invasive bladder cancer who are unfit for rad-
ical surgery or concurrent chemotherapy, and it can
also be effective in helping control bleeding.”” The
development of RC in this cohort may contribute to
prolonged hospital admission and increased recovery
time due to frailty and co-morbidities.” This is sup-
ported by our study where the mean age of patients
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requiring inpatient admission was 76 years (range 62—
90). Of the 23 patients requiring inpatient admission,
15 (65%) were 75 years of age or older. The average
length of stay for patients aged 75 years or older
was 22.9 days vs. 9.8 days for the less than 75-year-
old group. Hospital admission can lead to harm for
vulnerable older adults; either harm associated with
the condition that led to admission, or with iatrogenic
factors such as deconditioning, delirium, or nosoco-
mial infection.” Many patients’ function at the time
of discharge is worse than their baseline activities of
daily living function. The risk of decline in function
increases markedly with age."

Treatment and associated challenges

As seen in international data, the barriers faced
in the treatment of this challenging condition result
in prolonged hospital stays. In practice, patients
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often require multimodal treatment for curative pur-
poses.>>” This carries with it a significant cost to
the healthcare system in both bed days and costs
of investigations and interventions. Ninety-eight per-
cent of patients in our study had at least one form
of investigation, either as an inpatient or outpatient.
The median duration of inpatient hospital stay was
7.5 days which costs approximately €6585 (CA$9685).

As with all chronic conditions, recurrent admis-
sions and medical interventions have an economic
impact on the patient and healthcare service. Patients
present frequently over the course of their disease.
Levenback et al. reported a rehospitalization rate of
33% in their cohort of patients with radiation cystitis
following pelvic radiotherapy for cervical cancer, and
this readmission occurred at a medial time interval of
3.5 months following discharge.’ The average number
of admissions per patient in our cohort over these two
years was 1.4 admissions. Of the 23 patients requiring
inpatient admission, 3 patients had multiple admis-
sions. One 83-year-old patient was admitted 7 times,
staying a total of 87 days. Another 82-year-old was
admitted twice but stayed a total of 73 days. The last
patient aged 72 years was admitted 5 times, staying a
total of 18 days.

There is a vast array of treatment options for
radiation cystitis quoted in the literature.”” Despite
this, there is a relative lack of evidence for the effi-
cacy of these given the innate difficulty in carrying
out randomized controlled trials to compare them.
Current strategies include hydration along with clot
evacuation and continuous irrigation, cystoscopic
fulguration, intravesical therapies (alum, hyaluronic
acid, aminocaproic acid), and hyperbaric oxygen
therapy (HBOT), with cystectomy and urinary diver-
sion as a last resort.”” Liposomal tacrolimus is a
promising new immunosuppressive agent for RC.’

HBOT has been reported as a “game-changer”
in the management of radiation cystitis. Some stud-
ies reference rates of cure as high as 92%, however,
results are highly variable.” The main benefit is
its non-invasive nature; however, it does require
repeated sessions (35-50 sessions) of approximately
100 min each. HBOT is not widely available, there-
fore patients often require accommodation close to
the hospital or an inpatient bed for the duration of
their treatment. This poses a potentially significant
financial burden on the healthcare system.

Economic burden of the disease

Our results detail the financial impact of acute
RC presentations and reflect previously published
international data. Handmer et al. published a study
in 2020 detailing the cost of urologic complications
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following pelvic radiation therapy.”” Complications
following radiotherapy accounted for 3.7% of all urol-
ogy admissions in 1 year at their center. They reported
a combined estimated cost of 1,401,591 Australian
dollars (AUD) (CA$1,243,632). However, this is likely
a marked underestimation of the total cost. Their
study looked at all urologic complications follow-
ing radiotherapy excluding radiation-related fistulae.
Our study looks at RC alone.

Kiechle et al. specifically investigated the eco-
nomic impact of radiation cystitis in their U.S.
institution over four years.” As was similar in our
institution the average patient age was 73.9 years.
They estimated the mean cost of an inpatient hospital
stay per patient at 11,100 United States dollars (USD)
(CA$15,075) when an inpatient cystoscopic procedure
was performed. This number increased to USD 16,644
(CA$22,605) when a nephrostomy was inserted for
urinary diversion purposes.'’

Our research highlighted the significant financial
burden posed to our 521-bed tertiary referral cen-
ter from RC with a total estimated cost of €545,238
(CA$801,908) over these two years for inpatient
care alone. This figure likely grossly underesti-
mates the overall costs including outpatient services
provided to patients with radiation cystitis-related
presentations.

Limitations and strengths of this study

This study is one of few studies to investigate
the financial impact of RC on healthcare services.
It is the only paper to estimate the cost burden of
RC in the Irish Healthcare System. All costs were
determined following official quotes from the hospi-
tal finance department and using publicly available
data from the Healthcare Pricing Office (HPO) to
ensure they were as accurate and as up-to-date as pos-
sible. Patients with hemorrhagic cystitis are usually
initially managed with continuous bladder irrigation
and manual washouts. The economic burden of such
is difficult to assess and not captured in our data. Our
costs are likely an underestimation of the true finan-
cial burden as we did not evaluate after-care, and
rehabilitation or include costing of some outpatient
treatments such as HBOT.

The use of the HIPE coding system facilitated a
hospital-wide assessment of this particular condition
and its prevalence within our institution. However,
there is a risk that due to incorrect coding, some
patients may have been missed in our data collection.
Finally, this study only captures patients with visible
and non-visible haematuria presenting to the hospital
for inpatient care or to the outpatient department for
investigations; therefore does not reflect the actual
burden of radiation cystitis in the community.
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Conclusions

Radiotherapy is a widely used treatment modality for
pelvic malignancies. It can be utilized as a primary
treatment modality or an adjunct to other surgical and
medical treatments. Complications from radiother-
apy can be costly to the healthcare system. Although
complications from radiotherapy are common, it is
still a necessary treatment for many patients, and it
has been shown to have a positive impact on survival
across a wide variety of malignancies. It is our duty
as healthcare professionals to recognize complica-
tions, manage these complications, and aim to reduce
complications through continued research and devel-
opment. Without further research into the prevention
and treatment of this troublesome complication, it
will continue to have a significant impact on patients
and our healthcare system.

Radiation cystitis accounts for a significant
amount of inpatient bed days. A conservative
estimate of the overall cost burden exceeds €280,000
(CA%411,810) per year. This is a gross underestimation
of the cost burden of radiation cystitis. Improved
data collection with accurate coding of conditions
and the move towards electronic patient records will
help us understand more about complications, the
impact on patients, and the economic impact on the
healthcare service.
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