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Abstract: Muscle invasive bladder cancer (MIBC) is treated by either radical cystectomy followed by adjuvant therapy or blad-
der preservation approach with radical chemoradiation (CTRT) after maximal safe resection of bladder tumor (TURBT).
However, a substantial proportion of patients either develop toxicities or are in poor performance status for radical CTRT. MIBC
on the other hand remains extremely symptomatic with pain, bleeding and eventually irritative/obstructive bladder symptoms and
disease progression. Stereotactic body radiotherapy (SBRT) evolved as a curative option in many disease sites and gained pop-
ularity as a curative intent treatment in oligometastatic disease scenarios. SBRT targeting macroscopic bladder tumor with short-
er treatment course, optimisation of symptom (eventual tumor) control and better compliance led to exciting albeit few publica-
tions. This review will highlight role of SBRT in primary bladder cancer.

Keywords: Bladder cancer; SBRT; Image-Guided Radiation Therapy (IGRT); Toxicity.

SBRT proved its clinical effectiveness in several cancers as curat-
ive (early-stage lung, liver, prostate) or effective palliative
(brain/spine metastases) means over the last decade or so''!. The
ever-expanding horizon ushered into oligometastatic disease
scenario as well after available randomized clinical data such as
SABR-COMET™. The clinical application of SBRT in bladder
cancer especially non metastatic MIBC remained a slow develop-
ment. The inherent challenges of bladder preservation against
radical cystectomy, associated myths and belief system for non
surgical methods reduced its wider acceptance”. However the
role of palliative radiotherapy for symptom control has long been
proved effective. The inherent nature of bladder radiosensitivity,
bowel toxicity and techniques effective for safe delivery were
hindrance to clinical application of SBRT in MIBC or oligometa-
static bladder cancer (OMBC). The whole bladder is convention-
ally considered as the target volume due to the difficulties in tu-
mor localization, in the accuracy of treatment delivery, and be-
cause bladder cancer is usually multifocal®. Weekly once deliv-
ery allowed for recovery of acute toxicity and also no deleterious
effect in outcome™. SBRT in limited volume OMBC in Italian
series showed promising results with low rate of acute toxicity™.
It is interesting to explore SBRT in bladder cancer in two
unique clinical scenarios, application in chemotherapy unsuitable
cohort in MIBC and in OMBC. Categorization of OMBC was
based on the timing of occurrence in relation to the diagnosis of
MIBC, treatment of the primary tumor, and administration of sys-
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temic therapy. There was unanimity on the categories and their
definition. All studies and the review used the following categor-
ies viz. synchronous, oligorecurrence and oligoprogression!”.
There are rather limited data in MIBC for the use of SBRT. Tra-
ditionally MIBC patients if opted for non-surgical method, re-
ceives long course chemoradiation or moderate hypofractionated
RT with chemotherapy™®. Unfortunately there is still no con-
crete evidence for bladder SBRT in amendment of ASCO-AUA-
ASTRO guidelines or rather radiotherapy alone (even with
SBRT) been cited as inferior treatment!™. The available literature
about hypofractionated radiotherapy schedule been listed in
Table 1%, The two series from Ttaly addressed SBRT schedules
in weekly once protocol and with acceptable range of toxicities.
The symptom control was very high and this kind of paved path-
ways for future protocols' "',

With the advent of immunotherapy new generation trials are
testing combination of SBRT with immunotherapy. Trimodality
therapy with external beam long course RT replaced by SBRT
and chemotherapy replaced by immunotherapy been tested and
Kundu et.al reported the safety protocol in ASCO GU 2022, In
this protocol SBRT 33 Gy/5 fractions was given between 1* and
2" cycle of dual immunotherapy agents (Durvalumab and
Tremelimumab). With only 10 patients the reported local control
was 90%. This will surely guide in future application of bladder
SBRT. The synergistic effect of immunomodulatory action by
SBRT and immunotherapy holds promise. The lack of phase 3
data remains a deterrent in prime-time application of bladder
SBRT.

Huddart et.al reported their phase 2 data with MIBC not suit-
able for long course CTRT or radical cystectomy. A plan of the
day approach was utilised and image guidance protocol were
maintained. Weekly 36 Gy/6 fractions to whole bladder (empty)
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Table 1. Hypofractionated Bladder RT schedules.

Study Design Fractionation Stage Symptom Control Toxicity Reported Response/Tumor Control
. (41 : 8 Gy/SF - 30 Gy/ AN . Hematuria- 54%
Ali et.al'"*-Retrospective 10 fractions T1-4N1-3M0-1 Pain-48% NR NR
. Hematuria-88%
Duchesne et all®. RcT 39 GY/10 fractions T2-4NO-1M0-1 Pain-NRDysuria/ Bladder/boweol NR
Vs 21 Gy/7 fractions Frequency-70% grade 2 +: 30%
1 V) 1 0,
Mol tal 6L Hematuria-92% Urinary-18%.
Pr‘;s";‘)r:;s: 30-36 Gy/6 fractions  T2-4NO-1MO-1 Dysuria/ Bowel-8% NR
Frequency-52% (more than Grade 2)
Kouloulias et al.""- _ 0 . 0% more than
Prospective 36 Gy/6 fractions T1-2NOMO 50-63% (Details NR) Grade 2 NR
_Q0O,
Dirix et al."-Prospective  34.5 Gy/6 fractions  T1-4N1-3M0-1 Hematuria-90% Bladder-9% NR
(> Grade 2)
Zygogianni et al.l'¥ 36 Gy/6 fractions 2.3% acute NR

Hafeez et al."” 36 Gy/6 fractions

22% acute Grade 3 2 years Local control 83%

SF, Single fraction; NR, not reported; RCT, randomized controlled trial.

was delivered. With median age of patients being 86 years, this
protocol proved to be safe in terms of genitourinary (GU) and
gastrointestinal (GI) acute grade 3 toxicity of 18% and 4% re-
spectively. The local control was excellent and only 7% at 1 year
had local progression™. This study also highlighted the fact that
geriatric population often deemed as unsuitable for radical treat-
ment can safely be considered for bladder SBRT. And the daily
image guidance and choosing the plan of the day approach re-
duced GU and GI toxicities. In a similar manner Alati et.al. re-
ported geriatric MIBC receiving TMT with twice daily hypofrac-
tionated radiotherapy. The data reported 70% 5 years survival
with bladder preserved and established against the notion for rad-
ical treatment in geriatric age group. Future studies should test
between this regimen with SBRT for MIBC®'!. In recent times
Fossa et.al also published their preliminary experience of bladder
SBRT among elderly and frail patients highlighting the safety and
efficacy™*.

The technical considerations for SBRT for any sites need care-
ful planning and execution. Two very important points besides
several others are dose and planning target volume (PTV) in
MIBC. Since dose has been discussed previously, let us highlight
on PTV. Departments following bladder preservation should ad-
vocate daily image guidance and a plan of the day approach
seems reasonable!™ . The PTV creation depends upon bladder
filling capacity while delivering the treatment. The complexity of

Table 2. Initial experience Bladder SBRT-Our Institute.

choosing the margins been enumerated by Murthy et.al. over last
decade across several publications and similarly by Huddart et.al.

Future bladder SBRT protocols should encompass the follow-
ing key points:

1. Incorporation of daily image guidance and choosing the
optimal plan.

2. Motion management strategies like plan/PTV of the day
approach.

3. Weekly once protocol.

4. Consideration of partial bladder SBRT.

5. Incorporation of immunotherapy with SBRT.

6. A randomised data between long course IGRT versus SBRT
weekly once.

7. Incorporation of MRI guided treatment delivery- real time
adaptation.

With the evolving landscape of managing MIBC and OMBC
by combination of immunotherapy and radiotherapy, the Interna-
tional Geriatric Radiotherapy group guidelines (IGRG) provide a
comprehensive literature related to several clinical aspects of
bladder preservation and different dose fractionations available.
Bladder preservation and that too by SBRT remains an art and
science worth exploring™!. The available literature and sparse re-
porting of either local control or toxicities have been enumerated
in Table 1. Here we also shared our initial experience of treating
MIBC and OMBC with SBRT in Table 2.

Patient Number Case Scenario Dose/Fractionation

Symptom Control

Toxicity Reported Response/Tumor Control

1 MIBC-89 years/M 36 Gy/6 fractions/

Hematuria- 90%

Grade 2 cystitis NR

Weekly once Grade 2 lower Gl
: 30 Gy/5 fractions/ Hematuria-60% Grade 3 GU-Hematuria @ Died @ 9 months post
2 QUL R Weekly once Pain-50% 6 months post SBRT  SBRT-Metastatic progression
36 Gy/6 fractions/ Hematuria-90%
3 MIBC-88 years/M Weekly once Dysuria/Frequency-70% Grade 2 GI/GU NED @ 3 months post SBRT
y 36 Gy/6 fractions/ g~ Cystitis Grade 2 2 months post SBRT-
. I e Weekly once ROTEWTE-ETE) Diarrhoea Grade 2 Clinically controlled
5 MIBC-84 years/M 00 OY/S fractions/ i iria-00% Cystitis Grade 1 1 months post SBRT-
Weekly once clinically controlled

MIBC, Muscle invasive bladder cancer; OMBC, Oligometastatic bladder cancer; NED, No evidence of disease.
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Conclusion

With advances in SBRT protocols across different disease spec-
trum and sites, bladder SBRT lagging due to limited data and of-
ten exclusion from treatment due to age group. Modern plan of
the day IGRT based SBRT and incorporation of immunotherapy
will answer many questions related to bladder SBRT. The defini-
tion also requires further research between covering whole blad-
der versus tumor only SBRT. Eventually clinical decision mak-
ing by choosing wisely remains the most important factor. Till
that time bladder SBRT remains a potential yet challenging treat-
ment modality which should be practiced under stringent mul-
tidisciplinary team work and we are yet to conclusively say that it
is ready for prime time.

Abbreviations

IGRT, image guided radiotherapy; MIBC, muscle invasive blad-
der cancer; NED, no evidence of disease; OMB, oligometastatic
bladder cancer; SBRT, stereotactic radiotherapy.
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