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Recurrent oligometastatic transitional cell bladder carcinoma: is there room 
for radiotherapy? 
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This paper presents a retrospective report on radiotherapy (RT) in the oligometastastic recurrence of bladder cancer. 
Thirteen patients treated for low-volume metastatic transitional cell urinary bladder carcinoma (TCC) were reviewed, with 
the primary endpoint to evaluate the safety and efficacy of RT, proposed as an alternative to systemic treatment and/or 
to defer commencement of systemic therapy. The inclusion criteria were: patients who received RT without other local/
systemic therapy for oligometastatic TCC with lymph node, bone and lung lesions or local recurrence. Previous systemic 
therapy and surgery on the primary tumor were allowed in this tumor response, and toxicity evaluation and progression 
free-survival was also assessed. Thirteen patients with 21 lesions were treated with stereotactic body radiotherapy (SBRT) 
or conformal 3D radiotherapy (3D-CRT) between 2012 and 2017. All participants were discussed by a multidisciplinary 
urological board. The median age at RT was 68 years (range 50–80), the median Karnofsky performance status (KPS) was 
90 (range 80–90) and the median interval between TCC diagnosis and commencement of RT on oligometastasis was 23 
months (range 8–105). The median treatment dose was 25 Gy (range 20–36 Gy) given over a median of 5 fractions (range 
3–10 fractions) with a median follow-up of 25 months (range 3–43 months). Imaging assessment was available for 20 
lesions. The radiological progression of disease was registered in 9 patients at the median of 4.2 months from radiotherapy 
(range 1.9–18.8 months). This identified in-field and out-field progression in 6 patients and only out-field progression in the 
remaining 3. At last contact, 3 patients were alive with no evidence of disease, 3 had evidence of disease, 6 died of cancer-
related disease and one died from another cause. No severe acute and late toxicity was observed.

The literature contains no consistent data on TCC oligometastatic setting, but radiotherapy on lymph node, bone and/or 
lung oligo-recurrence from TCC offers durable disease control in a small number of patients with a very low toxicity profile. 
Further studies are required to establish the radiotherapy role in oligometastatic recurrent bladder cancer.
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Metastatic disease remains the leading cause of death 
in cancer patients. This is particularly evident in patients 
with metastatic bladder cancer, where the prognosis is poor 
because of the aggressive nature of the tumor.

About 10–15% of patients present with metastatic disease 
at diagnosis, while 50% of patients undergoing radical 
cystectomy for invasive bladder cancer develop pelvic or 
distant recurrence [1]. The probability of developing lymph 
node metastases of a tumor with muscular wall infiltration 
is 15–25%. The survival for patients with lymph node metas-
tases at the time of surgery might be from 6 months to 2 
years [2].

Recurrence depends on both the stage and the nodal 
status. In high-grade tumors and in advanced stages (pT3b-4), 
lymph node involvement (pN+) is frequently observed 
(40–60% of cases) during radical cystectomy [3]. Although 
the 5-year survival for patients with muscle invasive bladder 
cancer with no nodal involvement may reach 60%, these 
figures are much lower for pT3-pT4, pN1-3, M0/M1 cases 
(5-year survival after radical cystectomy is equal to 5–30%) 
[4, 5].

In metastatic patients, chemotherapy is the treatment of 
choice and plays a palliative role. The most commonly used 
schedules include gemcitabine and cisplatin or methotrexate, 
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vinblastine, doxorubicin, cisplatin (M-VAC) schemes that 
showed no significant differences in survival [6], but only 
in terms of tolerability. More recently, new studies showed 
the efficacy of immune-check point inhibitors in advanced 
bladder cancer [7–9]. Systemic therapy remains the corner-
stone of metastatic bladder cancer, however, not every 
patient is fit enough to undergo such treatment. The mean 
age at the diagnosis of metastatic bladder cancer is >65 years 
old and due to the smoking-based etiology of bladder cancer 
[10], the majority of patients present severe smoking-related 
comorbidity. Therefore, less invasive approaches could be 
of great value in this particular cancer patient population. 
This can be of special concern in the patients with limited 
metastatic cancer, so called oligometastatic patients (i.e. 
patients with number of lymph nodes, bone or lung metas-
tases less or equal to 5, based on the current definition of 
oligometastatic disease).

Metastatic cancer is a wide range of the disease, including 
both patients with single bone or soft tissues (lymph node) 
metastasis and widespread visceral dissemination. In partic-
ular, the unfit patients with limited metastatic disease might 
benefit from local approach like stereotactic irradiation. 
Stereotactic body radiotherapy (SBRT) has been studied in 
numerous settings including oligometastatic lung, colorectal, 
prostate and breast cancer [11–17]. Only limited data 
are available for SBRT in oligometastatic bladder cancer, 
including mainly case reports and series of SBRT for primary 
transitional cell carcinoma (TCC) and renal cell carcinoma 
of kidney [18–21].

The aim of our retrospective study was to review the 
data on tumor outcome and toxicity profile in a series of 13 
patients treated with RT for TCC with lymph node, bone, 
lung or local oligorecurrence, at the high-volume compre-
hensive cancer center.

Patients and methods

The study was part of the research on SBRT notified to 
Ethics Committee of IRCSS European Institute of Oncology 
and Centro Cardiologico Monzino (Via Ripamonti, 435, 
20141 Milano, Italy) (notification Nr. 93/11).

Study population. We retrospectively reviewed data of 
patients following these inclusion criteria: 
1. histological diagnosis of TCC;
2. documented stage IV (N1–3/M1) disease at the time 

RT, based on the American Joint Committee on Cancer 
(AJCC) TNM stage;

3. any kind of previous TCC therapy was permitted (cystec-
tomy and systemic therapy or cystectomy alone);

4. number of lymph node, bone or lung metastases less or 
equal to 5 (based on the current definition of oligometa-
static disease);

5. Karnofsky performance status ≥80 at the time of RT, i.e. fit 
enough to receive cytoreductive RT (not just palliation);

6. life expectancy of at least 3 months;

7. no concomitant systemic therapy during RT;
8. written informed consent for the RT;
9. written informed consent for use of the anonymized data 

for research and educational purpose.
The diagnosis of a clinically evident nodal, bone, lung 

metastases or local recurrence of TCC was based on imaging 
studies. Total body staging was required to exclude other 
disease sites, using a computer tomography (CT) scan of the 
thorax and abdomen and a bone scan and/or 18F-Fluorode-
oxyglucose positron emission tomography/CT ([18F]-FDG 
PET/CT). Lymph nodes were classified as “pelvic” or regional 
(N) and “extrapelvic” or metastatic (M). The indication to RT 
for the recurrent disease was discussed in our multidisci-
plinary tumor board.

Patients treatment. We included patients with previous 
different treatments. Specifically, cystectomy and pelvic 
lymphadenectomy was performed in 12 patients. Seven 
patients were treated with Cisplatin and Gemcitabine 
(CDDP/GEM) for 4 cycles as adjuvant therapy, one of whom 
performed a second CDDP/GEM therapy for local disease 
recurrence and distant metastasis. One patient underwent 
two lung lobectomies for TCC metastases before being 
subjected to SBRT for other lung disease localization. Cystec-
tomy is not performed in one patient because of advanced 
age, associated comorbidity or patient refusal. RT to oligome-
tastasis was proposed in order to postpone cancer progres-
sion, and defer other treatments, specifically chemotherapy 
in patients with advanced age, comorbidity especially cardio-
vascular or renal insufficiency, previous surgery (in the case 
of SBRT to lung metastasis).

Follow-up procedure and definition of progres-
sion. After RT, clinical and radiological examinations were 
performed every 3–4 months. The local response to treat-
ment (response of the treated lesion) was scored as a complete 
response (CR), partial response (PR), stable disease (SD), or 
progressive disease (PD) according to Response Evaluation 
Criteria In Solid Tumors (RECIST) criteria [22].

Clinical progression was defined as documented local 
progression, regional or systemic disease. Clinical progres-
sion was also classified as in-field progression, defined as 
the documented clinically and radiologically failure in the 
RT field, and out-field progression, intended as the relapse 
outside the RT field (i.e. distant progression). Progression free 
survival (PFS) was defined as the time from the beginning of 
RT to the time of disease progression. Gastrointestinal (GI) 
and genitourinary (GU) toxicity was recorded using Radia-
tion Therapy Oncology Group/European Organization for 
Research and Treatment of Cancer (RTOG/EORTC) criteria 
[23]. Acute toxicity was analyzed in all patients. Late toxicity 
was evaluated in the patients with a minimum 6-month 
follow-up.

Compliance with the ethical standards. In this research, 
no animals were involved. All patients signed a written 
informed consent for stereotactic body radiation therapy 
(SBRT) and written informed consent for the use of the 
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anonymized data for research or educational purpose. 
The study was performed within the Institutional Ethics 

Table 1. Patient and lesion characteristics.

Characteristics
Age at the first RT [years], Median (range) 68 (50–84)

Histology 
TCC 13

Previous RT treatment
Previous surgery
Previous systematic chemotherapy 
Other surgery (lung lobectomy)
No surgery

12
7
2
1

KPS at the RT
80
90

1
12

Treated lesions
N (Locoregional lymph node)
M (Extraregional Lymph node, bone)
Local recurrence

8
12
1

TCC – transitional cell cancer; RT – radiotherapy; KPS – Karnofsky perfor-
mance status.

Table 2. Site and size of the treated lesions. 

Number of 
lesions Site of the lesion Size of the lesion [cm3]

10 Pelvic lymph-node 44.5 (7.3–127.7)*
5 Para/Lombo-aortic lymph-node 3.9 (2.9–25.8)*
1 Para-vaginal lymph-node 31.8
1 Supra-clavicular lymph-node 16.3
1 Para-vertebral lymph-node 7.0
1 Lung lesion 3.0
1 Pelvic recurrence 45.0
1 Pelvic bone 88.7

* Median and range values are presented.

Table 3. Treatment schemes. 

Number of 
patients

Number of 
fractions

Dose per 
fraction [Gy]

BED 
(α/β = 10 Gy) [Gy]

EQD2 
[Gy]

12 5 5 37.5 31.25
3 8 3 31.2 26.0
1 5 4 28.0 23.33
1 4 5 30.0 25.0
1 5.7 5 42.75 35.63
1 6 5 45.0 37.5
1 12 3 46.8 39.0
1 3 10 60.0 50.0

Gy – gray; BED – biologically effective dose; EQD2 – 2-Gy fraction equiva-
lent dose. 

Committee notification regarding the research on SBRT 
(notification Nr. 93/11).

Results

Patients. Thirteen TCC metastatic patients underwent 
RT for 21 lesions in our Institution between December 2012 
and November 2017. The characteristics of the 13 patients 
included in this study are summarized in Table 1. The mean 
age at SBRT was years 68 years (range 50–80 years) and 
Karnofsky performance status (KPS) was 90 (range 80–90). 
Median interval between TCC diagnosis and the start of RT 
on oligometastasis was 23 months (range 8–105).

Treatment included irradiation of one or more lymph 
node metastasis sites for 10 patients: 6 patients were treated 
for one lesion and 4 patients received RT for more than one 
lesion (2–4) concomitantly. One patient was treated with 
several RT treatments (metachronous SBRT) for different 
lymph node recurrences within a period of 12 months. Two 
patients were treated for single bone and lung metastasis, 
respectively. The site and size of treated lesions is presented 
in Table 2.

Patients treatment. The patient with bone metastases 
was treated with intensity modulated RT (IMRT) using 
ExacTrac® system (BrainLAB AG, Germany) for image-
guidance. The dose prescribed to PTV was 20 Gy in 4 
fractions. The patient with lung metastases was treated with 
CyberKnife (Accuray Inc., Sunnyvale, USA) and the dose 
prescribed to PTV was 36 Gy in 3 fractions. One patient was 
treated for local recurrence.

The total RT doses ranged from 20 to 36 Gy, given in 3 
to 10 fractions (median 25 Gy/5 fractions), with median 
BED 37.5 Gy (range 28–60 Gy) and median EQD2 31.25 Gy 
(range 23.3–50 Gy), considering α/β ratio of 10 Gy. Detail 
about treatment schemes are presented in Table 3. Median 
follow-up was of 25 months (range 3–43 months).

The results of the first radiological evaluation (3 months 
after RT) of the 21 lesions are summarized in Table 4. The 
median interval between the completion of RT and a first 
in-field progression was 5.8 months (2.3–13.4 months). 
The clinical out- and in-field progression of the disease 
was registered in 9 patients at 4.2 months (median value, 
range 1.9–18.8 months) from the end of RT and detected by 
radiological imaging; in 6 cases it was both out- and in-field 
progression while in 3 patients we registered an out-field 
progression only. One of the patients with out-field progres-
sion underwent a chemotherapy with Carboplatin and 
Gemcitabine (CBDCA/GEM) cycle with complete response 
at the last clinical evaluation.

At last contact, 3 patients are disease-free, 3 are alive 
with disease, 6 died of TCC and one died for other disease 
(Table 4). RT was very well tolerated. According to RTOG/
EORTC criteria [23], only one patient developed acute grade 
1 GI toxicity. No late grade >2 adverse events were observed 
during the follow-up period.
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in this setting [28]. Furthermore, reduction in the number 
of fractions allows a better compliance to treatment in this 
cohort of patients, generally largely pre-treated. Most of the 
patients included in the study were previously chemo-treated 
and/or underwent multiple surgical procedures; this made 
them not easily candidates for undergoing other invasive and 
debilitating treatments. Radiotherapy offers a less invasive 
treatment, better tolerated, allowing an ablation of the treated 
metastasis in most cases.

Furthermore, we observed a very low toxicity profile, and 
one third of the patients reach the aim of disease free condi-
tion at 30 months after RT, without any other adjunctive 
systemic treatment. However, considering the consistent 
rate of in-field progression, the absence relevant toxicity 
and the average delivered dose that can almost be consid-
ered “palliative”, the necessity of dose escalation is urgent. 
Also we have to face the problem of the systemic evolution 
in this set of patients, but the natural history of the disease 
of our series of patients shows that the further progression 
frequently appear as oligorecurrence: so the corner point 
is to understand how select the patients that could really 
benefit of local therapy approach. The identification of 
predictive prognostic biomarkers is a further step forward 
in patient stratification in order to distinguish real oligo-
metastatic patients from polymetastatic patients and to offer 
a personalized treatment.

More effective treatments are needed: new landscape 
is offered by immunotherapy including pembrolizumab 
or atezolimumab, recently approved in metastatic bladder 
cancer. Combination of treatments should be investigated. 
Interestingly, RT showed a stimulation of the immune 
system, therefore the future investigation regarding the 
optimal combination of these treatments is warranted. Our 
study suggests that limited metastatic TCC disease can be 
safely and effectively treated with targeted RT. In this series, 3 
patients are free of disease at 25 months. Ablative-intent RT 
could be considered for selected patients with oligo-recur-
rence, unfit to or refusing a systemic therapy.

Discussion

The study, including 13 patients/21 lesions treated with 
high precision RT, showed that such approach is feasible, 
very well tolerated and offers complete tumor remission in 
about a third of the cases at 25-month follow-up.

Since the definition of oligomestatic disease [25], this 
concept has revolutionized the clinical practice, establishing 
for local treatment a new role in the context of an assumed 
systemic disease. Its relevance is based on the hypothesis 
that localized forms of cancer treatment may be effective in 
patients with oligometastases. Nowadays the definition of 
oligometastases is not consensual both in terms of clinical 
presentation and of the biological basis [26] and it appears 
even more complicated in bladder cancer. Oligometastatic 
status implies oligoprogression, namely a temporarily transi-
tory condition where the eradication of an important part 
of macroscopic disease can give an advantage to prolong 
the survival. Systemic chemotherapy is the standard of care 
for metastatic bladder disease, no matter if in presence of a 
polimetastatic or oligometastatic. RT was introduced as an 
option to face challenges such as local relapse or oligometas-
tases in the treatment of numerous tumor diseases such as 
prostate, breast lung, kidney and colorectal cancer [11–17]. 
Advances in multimodal treatment strategies involving all 
major oncologic disciplines have contributed to a remarkably 
improved prognosis for oligometastatic patients. Navarria 
et al. reported the results of SBRT in lung oligometastatic 
patients from different primary tumors resulting in a 3-year 
overall survival of 73% [24].

Single case reports and series of SBRT for primary TCC 
and renal cell carcinoma of kidney show very promising 
results [19–20], but there are no consistent data in literature 
about the oligometastatic/oligorecurrent setting of TCC. 
We retrospectively evaluated our small series of patients in 
order to investigate the possible role of irradiation using high 
precision technologies in the treatment of oligometastatic/
oligorecurrent bladder cancer patients. We aimed to evaluate 
the disease free interval before a further progression and 
consequently the starting of a new systemic treatment. The 
primary intent in our study was to report on local control 
and induced toxicity in patients with TCC oligometastasis 
treated with RT. Obviously, we keep in mind the main limits 
of this study, namely the retrospective character, the small 
number of our patient series and the non-homogeneity of 
the RT techniques. However, our results compare well to the 
“standard therapy” reports on metastatic TCC.

Reports on consolidative RT after chemotherapy for 
metastatic TCC cancer also demonstrate that radiation is 
feasible and might contribute to long-term disease control 
[27]. The employment of stereotactic treatment in conjunc-
tion with hypofractionation might be inappropriate if the α/β 
ratio of TCC is very high (reported in a range of 10–30 Gy). 
On the other hand, recent data suggest the possibility of a low 
α/β ratio, so hypofractionation may be a reasonable choice 

Table 4. Follow-up data. 
First radiological response to RT (per lesion) N (%)
CR
PR
SD
LPD
NE

11 (52)
1 (5)

0
8 (38)
1 (5)

Status at last contact (per patient)
Alive without disease
Alive with disease
Died due to disease
Lost to follow-up 

3 (23)
3 (23)
6 (46)
1 (8)

CR – complete response; PR – partial response; SD – stable disease; LPD – 
local progression disease; NE – not evaluable; RT – radiotherapy.
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