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Abstract

Introduction: Treating prostate cancer with radiation therapy (RT) 
is a viable option, albeit with its own profile of complications. 
We describe a unique Canadian report of a single surgeon (RJB) 
experience in the management of complex post-prostate cancer 
RT complications.
Methods: We retrospectively analyzed patients who had previously 
received external beam radiation (XRT) or brachytherapy (BT) for 
prostate cancer referred to a single surgeon for persistent urologic 
related difficulties between 2005 and 2010. We used the Radiation 
Therapy Oncology Group (RTOG) morbidity grading system to 
assign each patient a 1 to 5 grade for their greatest complication.
Results: In total, 15 patients were identified with a total of 43 
RT-related complications. Of these 43 complications, 19 presented 
with obstruction, 8 with radiation failure or new bladder cancer, 6 
with hematuria, 5 with intractable incontinence, and 5 with urinary 
tract infections. These patients required several investigations prior 
to treatment. Treatment of these complications used surgical, local 
and medical approaches. In the end, 1 patient had total incontin-
ence, 3 improved their incontinence, 3 had self-catheterization and 
dilation, 1 voided well, 3 underwent cystectomy with ileo-conduits, 
2 had chronic hematuria, and 2 passed away.
Conclusion: These patients are heavily investigated and require 
significant resources, including patient visits, diagnostics and treat-
ment modalities to optimize their condition. Cure is not always 
possible, but the aim to improve quality of life should guide man-
agement.

Introduction 

Localized prostate cancer, accepted as T1-T2, N0 and M0 
disease, is successfully treated using several modalities. The 
American Urology Association (AUA) identifies and recom-
mends 4 localized therapies: active surveillance (AS), radi-
cal prostatectomy (RP), external beam radiation (XRT) and 

brachytherapy (BT) for localized prostate cancer.1 Each treat-
ment modality has evidence to support its use and each has 
unique potential complications.

We describe a unique Canadian report of a single sur-
geon (RJB) experience in the management of complex post-
prostate cancer radiation therapy (RT) complications.

Brachytherapy 

In BT, radioactive seeds are inserted into the prostate 
transperineally under guidance of a transrectal ultrasound. 
Typically, they produce 120 to 140 Gy, and have a dose 
fall-off of about 3 mm.2 Due to the close proximity of the 
neurovascular bundles, brachytherapy has been associated 
with a 5-year potency rate of 76%.3 Urethral related com-
plications, namely strictures, have been reported in 1.8% of 
patients receiving BT.4 Other urinary complications include 
fistulas and bladder neck contractures.5-8

External beam radiation therapy 

XRT typically delivers 60 to 80 Gy to the prostate guided 
by computed tomography. Despite image-guided therapy, 
normal peri-prostatic tissue (notably the bladder, rectum, 
seminal vesicles) and tissues associated with erections are 
still exposed to radiation. The dose of radiation is positively 
correlated with a disease-free state, but is associated with 
more rectal complications. These complications often pres-
ent later than those seen with RP. Urinary complications 
have been reported to range between 3.2%10 and 23%,11

including urgency, frequency, hematuria and decreased 
bladder size. Sexual dysfunction has been described to 
increase with time and range between 39% and 64% at 5 
years.12-14

The incidence of secondary solid pelvic organ malig-
nancies, including rectal sarcomas and bladder cancers, 
increases with time. The incidence of developing a bladder 
cancer post-XRT for prostate cancer is about 6%; the bladder 
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cancer associated with XRT tends to be higher grade and 
carry higher cause-specific mortality compared to cancers 
not associated with RT (3.7%). The latency period can range 
from 5 to 15 years.15-20

Radiation effect on local tissue 

Radiation causes damage to cellular components and DNA. 
This leads to cell death after the first, or first few cycles of 
cellular division,21 via arrest of mitosis secondary to damage 
to the cells chromosomes.22

XRT does not only target malignant cells, but also adja-
cent normal tissue. This radiation injury can be classified 
as acute, including those acquired during the course of 
treatment; consequential, including those weeks to months 
after exposure; late, including effects months to years after 
radiation exposure.23,24 Significant acute effect of radiation 
on local tissue does not predict late effects.25

Acute effects lead to upregulation of inflammatory media-
tors, fibrotic cytokines, activation of the coagulation cascade, 
as well as vascular injury.26-31 Late effects include fibrosis, 
necrosis, atrophy, vascular damage and increased carcino-
genesis.23 These factors lend surgically to decreased tissue 
elasticity, poor mobilization and slow healing.32 Clinical 
correlation exists, as there are reports of increased incidence 
of comorbidities in surgical procedures following RT.33,34

Management of radiation-induced complications 

Radiation can induce acute and chronic morbidity. 
Conservative therapy is typically supported for managing 
acute changes, including dysuria, frequency, urgency and 
mild hematuria. Late complications, however, are more 
challenging.35 In one series, patients with obstructive voiding 
symptoms secondary to urethral strictures were initially man-
aged with urethral dilatations, visual internal urethrotomies 
and balloon dilatation. Among the patients that failed this 
management, urethroplasties were performed. Half of the 
patients became incontinent and 4 went on to receive artifi-
cial urinary sphincters.36 Kollmeier and colleagues reported 
their results of performing transurethral resections (TURPs) 
on 38 post-BT patients presenting with urinary retention; 
18% were initially incontinent, and this number increased 
to 36% after 2 years post TURP.37 Among patients presenting 
with urinary fistulas post-RT, one study reports their manage-
ment consisting of initial fecal diversion by colostomy or 
ileostomy in 81% of cases with a trial of bladder drainage 
by Foley catheter; unfortunately, 82% of these patients had 
to undergo subsequent cystectomy and urinary diversion.7

Moreira and colleagues managed RT-induced fistulas via 
urinary diversions with the addition of dartos, omental or 
gracilis flaps to close the fistulas, and had favourable out-
comes.8 Patients with post-RT prostatic strictures and bladder 

neck contractures were treated based on patient preference, 
ranging from intermittent or indwelling catheters to trans-
urethral incisions and resections. 

Methods 

Patients previously receiving XRT or BT with urologic dif-
ficulties between 2005 and 2010 were retrospectively ana-
lyzed. A review of full hospital and clinic electronic medi-
cal records was done. Patients with acute complications 
related to RT were not included in this study and thus only 
late complications defined as those occurring more than 
90 days after RT were discussed. Only those patients being 
referred for persistent and complex urologic opinion dur-
ing the specified time period were included for a single-
surgeon Canadian experience. Each patient’s complications 
were stratified according to the Radiation Therapy Oncology 
Group (RTOG) morbidity grading system and the maximum 
complication grade was applied.38 This study excluded 
patients with simple stress incontinence after radiotherapy 
or BT.

Results 

In total, 15 patients were identified, with a mean age of 
68.9 (range: 51-84). Among these patients, 43 complications 
requiring specific management were addressed. Ten patients 
with previous XRT accounted for 27 complications and 5 
patients with previous BT accounted for 16 complications. 

Patient visits were recorded. Given the complex nature 
of these patients, often multiple complications were present 
in patients and resultant complications secondary to thera-
peutic intervention were present in others. Each patient on 
average was seen nearly 9 times (range: 3-17) during the 
study period, for a total of 131 visits. This only includes 
visits with a single surgeon (RJB) or investigations ordered 
by this same surgeon. It does not include other healthcare 
visits for these complications to emergency, homecare visits 
for catheter issues, or visits to prescribed hyperbaric oxygen 
therapy (HBOT). 

Diagnosis 

Complications were classified based upon type of symptom 
for which the patient was referred (Fig. 1). Complications 
were stratified among the RTOG morbidity grading system 
and the maximum complication grade was applied (Table 1).

Management 

These complications required several investigations during 
the time course of this study. All patients had received serum 
prostate-specific antigen tests. Of the total complications, 34 
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required cystoscopy, with most men requiring more than one 
cystoscopy; 4 required urodynamic investigations (UDS), 1 
required computed tomography (CT), 1 required prostatic 
biopsy. 

Treatment modalities for these complications were orga-
nized into 3 categories: medical, local and surgical manage-
ment (Table 2). Surgical therapy was considered an inter-
vention requiring some form of anesthetic. Local therapy 
involved treatments of the genitourinary tract not requiring 
formal anesthetic (e.g., dilatation and catheterization) and 
medical therapy involved treatment using medications. 

At the conclusion of the study period, 1 (7%) patient con-
tinued to have total incontinence; 3 (20%) patients lived with 
improved incontinence (<1 pad per day); 3 (20%) patients 
self-catheterized and dilated (1 due to an atonic bladder 
and 2 for recurrent structuring); 1 (7%) patient reported 
voiding well; 3 (20%) patients underwent cystectomy with 
ileo-conduits; 2 (13%) patients had chronic hematuria; and 
2 (13%) passed away (1 from comorbid medical disease and 
1 from a pulmonary embolus a week before the scheduled 
cystectomy). 

Discussion 

The 15 patients in the present case series presented with 43 
total complications. Often, these patients had several com-
plications upon presentation, including obstructive symp-
toms due to stricturing with recurrent UTIs and hematuria. 
Obstructive complaints were the most common and a variety 
of etiologies were responsible. Urethral strictures were the 
most common diagnosis and often required manipulative 
surgical therapy. However, in the case of one individual 
with obstructive symptoms, TURP for prostatic obstruc-
tion led to urinary incontinence following the procedure. 
Without obvious operator error, this event could potentially 
be attributed to local tissue changes, fibrin deposition and 

atrophy resulting in reduced function of the sole remain-
ing external urinary sphincter following the resection.39-42 

Some tissue obstruction may contribute to continence, and 
therefore particular caution should be taken when resecting 
radiated prostatic tissue. Rectal injury has often been feared 
in the setting of a post-BT patient requiring a TURP. These 
patients, although not common, are some of the most feared 
referrals in urology and are likely best managed by a small, 
consistent group of tertiary urologists.

Most patients presenting with hematuria, were secondary 
to malignancy of the bladder or prostate. However, radiation 
cystitis and non-specific cystitis also presented several times. 
Surgical management was predominately used, however 
attempts of intravesical therapy were used with epirubicin 
and BCG to manage the superficial bladder cancer. HBOT 
is presently being utilized in 1 patient to promote bladder 
healing. In severe cases, cystectomy with ileal conduit is the 
last resort, and sometimes necessary to provide relief of the 
complications and improve quality of life.

Among the 4 cases of recurrent prostate cancer, it is not 
possible to determine whether these cases were recurrence 
of the original tumour or if radiation exposure led to sec-
ondary tumour formation. The former is likely true, however 
the unique characteristics of RT lending to genetic instabil-
ity and previously reported secondary pelvic tumours make 
the argument less than dissmissable.15-19 More convincing 
for the latter argument include 2 patients that developed 
recurrent bladder. After failed TURBT, BCG and epirubicin, 
radical cystectomy with ileal loop conduits were performed. 
Determining whether these episodes of bladder cancer were 
primary, or secondary to radiation is difficult, but both are 
certainly plausible.

Surgical therapy accounted for about 50% of the man-
agement for complications related to hematuria, obstruction 
and local cancer. However, local therapy and/or medical 
management was more appropriate for some patients as 
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surgery in this patient population is technically challenging 
due to poor tissue mobilization, decreased elasticity and 
poorer wound healing properties.32

Conclusion 

Evaluating complications usually requires going beyond his-
tory and physical examination. Cystoscopy is common; how-
ever, urodynamic studies, CT and biopsy are also necessary in 
some circumstances. Utilization of these resources, although 
necessary, burdens the healthcare system in terms of cost 
and availability. Managing these complications accrue costs 
from acute and long-term management, as well as investiga-
tions above and beyond the original resources used in the 
initial RT. It requires patience on the part of the urologist and 
the patient, as well as access to multimodal therapies, such 
as HBOT and onabotulinum toxin. Long-term follow-up and 
ongoing management are necessary to optimize these patients’ 
symptomatology. From the outset, the patient needs to be 
aware that these are difficult problems to treat and a cure may 
not be possible, but management through multiple visits and 
manipulative procedures may be necessary. Most patients are 
not cured of their complication, but rather managed by the 
best available tools and expertise of their urologist.
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