
RESIDENT’S CORNER

© The Canadian Journal of Urology™; 17(1); February 2010

Accepted for publication October 2009

Address correspondence to Dr. Andrew Loblaw, Department 
of Radiation Oncology, Odette Cancer Centre, Sunnybrook 
Health Sciences Centre, University of Toronto, 2075 Bayview 
Avenue, Toronto, Ontario M4N 3M5 Canada

Urolith masquerading as severe acute 
radiation toxicity:  case report 
Daniel Toguri, BScH,1 D. Andrew Loblaw, MD,2 Robert K. Nam, MD3 
1Clinical Clerk, Schulich School of Medicine and Dentistry, The University of Western Ontario, London, Ontario, Canada
2Department of Radiation Oncology, Odette Cancer Centre, Sunnybrook Health Sciences Centre, University of Toronto, Toronto, Ontario, Canada
3Division of Urology, Sunnybrook Health Sciences Centre, University of Toronto, Toronto, Ontario, Canada

TOGURI D, LOBLAW A, NAM RK. Urolith 
masquerading as severe acute radiation toxicity:  
case report. The Canadian Journal of Urology. 
2010;17(1):5040-5043.

Introduction:  Postoperative radiotherapy after radical 
prostatectomy has been shown to improve numerous 
outcomes for selected patients in mature randomized 
controlled trials.  During treatment patients usually 
experience mild to moderate urinary symptoms, lower 
gastrointestinal symptoms and tiredness.  We describe 
an unusual case of a patient experiencing severe, culture 
negative urinary symptoms early in a course of salvage 
radiotherapy.
Materials and methods:  A patient’s history was 
retrospectively derived from a single institution.

Results:  A total radiation dosage of 66 Gy in 33 fractions 
was to be delivered to the prostate bed by intensity 
modulated radiation therapy.  Urinary symptoms 
consisting of hematuria, dysuria and urination of cellular 
debris developed very early during the treatment, were 
not related to infection and were refractory to breaks from 
radiation therapy.  Computed tomography imaging revealed 
a 3.5 cm diameter urolith in the posterior bladder.  Urinary 
symptoms resolved after surgical management consisting 
of, cystolitholapaxy with laser cystoscopy.
Conclusions:  While rare, urolithiasis should be considered 
when severe, early, culture negative dysuria develops on 
radiotherapy for prostate cancer. 
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pathologic T3 status or positive margins.  There are now 
three RCTs demonstrating improved biochemical DFS 
(bDFS), decreased local recurrence, reduced need for 
androgen ablation therapy with adjuvant radiotherapy 
for patients with pathologic extracapsular/seminal 
vesicle involvement (pT3) or positive margins.1-3  
Most importantly the SWOG 8794 study has recently 
published their 12 year follow up results, now showing 
statistically significant improvements in overall 
survival (median overall survival 15.2 y versus 13.3 y) 
and distant metastatic DFS (median DMDFS 14.7 y 
versus 12.9 y).2  Salvage RT does provide durable 
bDFS4,5 and mounting evidence supports better bDFS 
with “early salvage” RT.6

As a result, one expects the proportion of patients 
receiving postoperative (adjuvant and salvage) 
radiation to increase.  During postoperative radiation, 
patients usually experience mild to moderate urinary 

Introduction 

Postoperative radiotherapy (RT) after radical 
prostatectomy can be given as adjuvant or salvage 
treatment.  Adjuvant treatment is usually given within 
4 months of surgery and is indicated for the presence 
of risk factors for recurrence; the PSA is usually 
undetectable.1-3  Salvage postoperative RT is indicated 
for a rising PSA after radical prostatectomy.

Postoperative adjuvant RT has been shown to 
improve numerous outcomes for patients with 
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symptoms (dysuria, frequency, urgency), lower 
gastrointestinal symptoms (tenesmus, frequency, 
urgency, perianal discomfort) and tiredness.2  Intensity 
modulated radiotherapy is being used more frequently 
in the treatment of prostate cancer and for constant 
target volumes has been associated with fewer side 
effects.7  While consensus based target volumes 
are increasing the volume of irradiated tissue,8 the 
treatment is generally very well accepted.  

We describe an unusual case of a patient experiencing 
severe, culture negative urinary symptoms early in a 
course of salvage radiotherapy which required a break 
in treatment.

Case report

A 63-year-old gentleman initially came to medical 
attention when a routine PSA screen detected a 
PSA level of 9.5 ng/mL.  Pathological analysis 
of prostate biopsy cores revealed a clinical stage 
2 adenocarcinoma, Gleason score 7 (4 + 3) bilaterally, 
and occupying approximately 25% of the organ 
volume.  A radical prostatectomy was performed 
4 months after the elevated PSA was detected. 

Three months after the radical prostatectomy, the 
patient’s PSA levels began to rise steadily.  The patient 
was referred to radiation oncology to have salvage 
radiation therapy for recurrent localized prostate 
cancer.  The radiation treatment plan consisted of 
a radiation dose of 66 Gy delivered by intensity 
modulated radiation therapy (IMRT) to the prostate 
bed in 33 fractions, 5 days per week over 6.5 weeks. 

During the fi rst week of radiation treatment the 
patient developed, hematuria, dysuria and excreted 
urine containing cellular debris and mucous.  After 
a negative urine culture and sensitivity analysis, 
these urinary symptoms were attributed to radiation 
toxicity of the genitourinary tract.  As a consequence, a 
1 week break in treatment was given.  Upon resuming 
treatment the patient reported that urinary symptoms 
had progressed. A 2 week treatment break was given 
without improving symptoms.  Radiation therapy was 
stopped after 15 fractions due to progressive urinary 
symptoms.

A subsequent planning computed tomography 
(CT) was performed during the protracted course of 
treatment, Figure 1.  Imaging revealed a large ellipsoid 
urolith of approximately 3.5 cm in a diverticulum of 
the posterior bladder.  The urolith was managed by 
cystolitholapaxy with laser cystoscopy.  The calculi 
was vaporized and fragmented and the bladder was 
irrigated thoroughly.  The patient recovered well and 
found relief from symptoms.

The patient resumed his radiotherapy 2 weeks after 
cystolitholopaxy and had no severe urinary symptoms 
for the duration of his radiation and has no late effects 
from radiotherapy to date. 

Discussion

Postoperative radiation can successfully salvage PSA 
recurrence after radical prostatectomy,4 although 
mature randomized studies now show that early 
or adjuvant treatment appears to have improved 
biochemical disease free survival, pelvic control, distant 
metastatic free survival and overall survival compared 
to delayed or no postoperative radiotherapy.1-3

Postoperative radiotherapy is typically given using 
three dimensional conformal radiotherapy (3D-CRT); 
more recently intensity modulated radiotherapy (IMRT) 
or image guided IMRT (IGRT) systems are been used.  
IMRT and IGRT are more advanced forms of radiation 
therapy where more beams, multiple aperatures (or 
segments) per beam and an inverse planning system are 
used.  The end result is a radiation distribution that is 
more precise (IMRT) and more accurate (IGRT) allowing 
tighter coverage of target volumes and better avoidance 
of surrounding normal tissues, particularly the rectum.

Figure 1.  A planning CT image of a bladder urolith, 
‘U’, in a diverticulum of the posterior bladder as seen 
in an axial view (A) and sagittal view (B). 
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While there is a paucity of data comparing 3D-CRT 
and IMRT for postoperative treatment, there is good 
sequential cohort demonstrating lower acute and late 
toxicities with IMRT/IGRT for the primary treatment 
of localized prostate cancer.7  

The symptoms that patients experience with 
radiotherapy for localized prostate cancer can be 
classifi ed as acute or late.  Any toxicity occurring 
during the radiation treatment or the following 
3 months is considered acute7,9,10 while toxicities 
occurring 6 months after the conclusion of radiation 
therapy, or acute toxicities enduring for longer than 
3 months, are considered late toxicities.9,11 

Had the symptoms of the patient in this case 
been induced by radiation they would be considered 
acute toxicities.  Acute radiation toxicity following 
postprostatectomy salvage therapy for biochemical 
recurrence typically includes fatigue, increased bowel 
frequency and increased urinary obstructive and irritative 
voiding symptoms.12  In a review of 12 cases series, 
on salvage radiation therapy for biochemical failure 
postprostatectomy, no severe acute radiation toxicities 
were reported for treatment with  radiation doses 
between 60 Gy and 75.5 Gy, where the majority of cases 
used radiation dosages in the 60 Gy-66 Gy range.12

Similarly, a recent 2008 study of 135 patients, treated 
with IMRT salvage therapy for biochemical failure 
postprostatectomy, using a radiation doses of 75 Gy in 
37 fractions, reported low incidences of grade 
3 genitourinary toxicity; one case of grade 3 dysuria, 
hematuria, increase frequency and incontinence, each.  
Grade 2 genitourinary toxicities were found in 28% of 
patients, most commonly, nocturia, 14%.  Grade 2 dysuria 
was found in only 4% of cases and hematuria only in two 
patients.9  It is important to note the timing of these acute 
side effects.  Typically, patients remain asymptomatic for 
the fi rst 1-2 weeks of radiotherapy then they gradually 
onset, peaking in intensity about 4-5 weeks into treatment, 
remain for the duration of treatment and resolve within 
the fi rst month post-treatment.

The urinary symptoms seen in this case would be 
abnormally severe for acute genitourinary radiation 
toxicity: hematuria, dysuria and urination of cellular 
debris and mucous.  In addition, having a patient 
experience these severe symptoms within the fi rst 
week of treatment is doubly abnormal.  Typically, 
a physician considers a urinary tract infection as the 
cause of early irritative voiding symptoms during 
radiation but in this case urine culture and sensitivity 
analyses were unyielding. 

The bladder urolith constitutes 5% of urinary calculi.13  
A retrospective review of 328 patients found that the 
most frequent presentation of a bladder urolith was 
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While uncommon, bladder uroliths or urolithiasis 
in general can cause the same constellation of 
symptoms that a patient on prostate radiotherapy 
might experience.  To our knowledge, this is the fi rst 
published report of a bladder urolith masquerading as a 
severe acute radiotherapy reaction.  Urolithiasis should 
be considered in the differential for patients on prostate 
radiotherapy with early, severe, culture negative 
irritative voiding symptoms and/or hematuria.

Conclusions

While uncommon, bladder uroliths or urolithiasis 
in general can cause the same constellation of 
symptoms that a patient on prostate radiotherapy 
might experience.  This should be considered in the 
differential for patients on prostate radiotherapy 
with early, severe, culture negative irritative voiding 
symptoms and/or hematuria.
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