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Simple Summary

Oligometastatic bladder cancer (OMBC) is increasingly described as an intermediate state
between localised and widespread metastatic disease, although its definition and opti-
mal management remains uncertain. This narrative review summarises current evidence
relating to the definition, diagnosis, and treatment of OMBC, with an emphasis on re-
cent advances that may refine patient selection and decision-making. We discuss existing
anatomical definitions based on metastatic burden and distribution, alongside emerging
data highlighting the importance of tumour biology, molecular alterations, and treatment
responsiveness. Recent advances in imaging modalities, including PET/CT and MRI, are
discussed, and we explore the role of circulating biomarkers such as tumour DNA for the
detection of micrometastatic disease. Furthermore, we discuss therapeutic strategies in-
cluding systemic therapy, metastasis-directed interventions, and consolidative approaches.
Ultimately, future biomarker-driven prospective clinical trials are necessary to optimise
treatment sequencing and clarify the role of precision-based multimodal therapy in OMBC.

Abstract

Background: Oligometastatic bladder cancer (OMBC) is increasingly recognised as an inter-
mediate state between localised and widespread metastatic disease, although its definition
and optimal management remain uncertain. Patients with OMBC have a generally more
favourable prognosis compared to patients with metastatic disease. However, its definition,
diagnostic criteria, and optimal management remain poorly standardised. Methods: This
narrative review summarises current evidence on the definitions, diagnostic approaches,
and treatment strategies for OMBC, with an emphasis on emerging biological and molec-
ular insights that may refine disease classification and guide therapy. Results: Existing
definitions of OMBC rely on lesion count and anatomical distribution, overlooking molecu-
lar and clinicopathological heterogeneity that influences prognosis and treatment response.
Advances in Positron Emission Tomography (PET)/Computed Tomography (CT) and mag-
netic resonance imaging (MRI) have improved detection of small-volume disease, while
liquid biopsy and circulating tumour DNA show promise for assessing micrometastatic
burden. Therapeutic approaches, including metastasis-directed and consolidative thera-
pies, are under investigation. Nonetheless, most data are derived from small, retrospective
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series, and evidence from prospective studies remains limited. Conclusions: Prospective,
biomarker-integrated, and randomised trials are essential to refine definitions, optimise
patient selection for therapy, and define the role of precision-based multimodal therapy in
OMBC management.

Keywords: bladder cancer; metastases directed therapy; oligometastatic disease;
oligometastatic bladder cancer

1. Introduction
Bladder cancer (BC) is the ninth most common cancer worldwide, with its incidence

steadily rising worldwide [1]. Most patients are diagnosed early, but of the 5% present-
ing with metastatic disease, five-year overall survival (OS) rates remain under 5% [2].
Historically, platinum-based chemotherapy achieved median OS rates of approximately
14–19 months [3,4]. However, the recent EV-302/KEYNOTE-A39 trial has demonstrated
superior outcomes with Enfortumab Vedotin plus Pembrolizumab, which is now consid-
ered the standard first-line regimen for locally advanced or metastatic urothelial carcinoma,
achieving a median OS of 33.8 months (95% CI: 26.1–39.3 months) compared to 15.9 months
(95%CI: 13.6–18.3 months) for platinum-based therapy [5,6].

Nonetheless, amongst patients who undergo radical treatment for their primary
tumour, between 22% and 38% will develop distant metastases [7]. Among patients
with metastatic disease cancer, including BC, a distinct clinical subset exhibits limited
spread—oligometastatic disease, an intermediate state between localised and widespread
disease. In a large pan-cancer systemic review of 173 studies, the risk of progression and
death is lower in oligometastatic disease compared to widespread metastatic disease, sup-
porting its distinct classification [8]. However, oligometastatic bladder cancer (OMBC) has
not been widely investigated and lacks a clear definition resulting in ambiguity in diagnosis
and management. In BC-specific study, two-year cancer-specific survival (CSS) was as high
as 53.3% versus 16.1% in those with polymetastatic disease, supporting the need for tar-
geted treatment options [9]. However, survival outcomes within OMBC are heterogenous
and influenced by metastatic site, burden, and treatment strategy. Most OMBC survival
data are from highly selected cohorts treated in tertiary centres, limiting generalisability
across healthcare systems with variable access to imaging and therapeutic options.

Despite increasing recognition, OMBC remains an ill-defined clinical entity, and its
optimal management remains uncertain. The current literature varies in defining lesion
number, size, anatomical distribution, and a limited integration of molecular or clinico-
pathological factors that may better predict prognosis and therapeutic response. This
ambiguity hinders appropriate patient selection for treatment.

The increasing focus on precision oncology and biological stratification of metastatic
states provides an opportunity to refine the definition and management of OMBC. The aim
of this narrative review is to summarise the current understanding of OMBC, including its
definitions, diagnostic approaches, and therapeutic pathways while highlighting key gaps
that must be addressed through future prospective research.

2. Definitions of Oligometastatic Bladder Cancer
A major challenge in the landscape of OMBC is a lack of a universally accepted defini-

tion for the patient with oligometastatic cancer. Historically, Hellman and Weichesalbaum
first described the oligometastatic state as an intermediate clinical state between localised
and polymetastatic disease, which may be amenable to curative local therapy [10]. This
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was refined by Dingemans et al., who suggested a maximum of five metastases limited
to three organs in their definition in non-small cell lung cancer [11]. However, this rigid,
anatomical, definition does not factor in the unique nature of metastases depending on
their location, genetic, epigenetic and immunologic phenotypes.

In urothelial carcinoma, definitions have largely been derived from retrospective se-
ries and expert consensus. The 2023 European Association of Urology (EAU)—European
Society of Medical Oncology (ESMO)—European Society for Radiotherapy and Oncology
(ESTRO) Delphi consensus study defined OMBC as a disease state with ≤3 metastatic sites,
irrespective of organ involvement [12]. While no a priori consensus was reached regarding
limits in lesion size, there was agreement that all sites should be resectable or amenable to
stereotactic ablation. Pelvic lymph node disease was excluded, reflecting ongoing therapeu-
tic uncertainties of their management following favourable response to chemotherapy [13].
Other prospective and retrospective series have adopted varying thresholds: Franzese et al.
used ≤5 metastatic deposits in a stereotactic body radiation therapy (SBRT) trial, while
Ogihara et al. and Augugliaro et al. restricted inclusion to ≤3 lesions [9,14–17]. Notably,
Ogihara et al. applied a narrow definition of oligometastatic disease, restricting metas-
tases to ≤3 lesions within a single organ, which limits generalizability to contemporary
definitions [9]. The EAU-ESMO-ESTRO Delphi consensus study did not reach a consensus
regarding lesion location [12]. Some authors have proposed excluding liver or brain metas-
tases due to poorer outcomes, as evidence suggest that prognosis varies by metastatic site,
with these sites having inferior OS compared to bone or lung disease [18–20]. In Australia,
OMBC is not explicitly defined within national guidelines. Current Australian clinical
practice largely follows international recommendations, including EAU guidance, with
systemic therapy remaining the standard of care and MDT considered on a case-by-case
basis within multidisciplinary teams.

Additionally, OMBC can be classified temporarily according to the timing of metastatic
occurrence relative to the primary diagnosis. De novo synchronous OMBC refers to
oligometastases within six months from the primary diagnosis; de novo metachronous
oligorecurrence describes new oligometastases after treatment with curative intent of the
primary lesion; and de novo metachronous oligoprogression refers to metastatic progression
in a patient with metastatic disease controlled by systemic treatment or cytoreduction of
other metastatic deposits.

However, definitions based solely on anatomical burden inadequately capture the
biological heterogeneity of metastatic disease, with studies demonstrating significant inter-
and intra-tumour heterogeneity in urothelial carcinoma, which included clonal evolution
between primary and metastatic sites [21]. Molecular alterations, such as defects in DNA
damage-repair (DDR) pathways, fibroblast growth factor receptor (FGFR) mutations, and
epigenetic modifications, have been linked to differing metastatic behaviour and treatment
sensitivities [22,23]. Additionally, the tumour microenvironment (TME), which includes
immune infiltration and stromal responses, may influence metastatic potential and ther-
apeutic response [24,25]. Recent systematic reviews emphasise the need for definitions
that integrate molecular and clinicopathologic characteristics, alongside anatomical crite-
ria [26,27]. Several international urological societies acknowledge OMBC, although few
provide specific definitions or management pathways specific for OMBC (Table 1). Thus, a
more nuanced, biologically informed classification system is necessary—one that factors
lesion burden, location, and the molecular and genetic phenotype of tumours to guide
personalised treatment (Figure 1).
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Table 1. Summary of international guideline recommendations regarding the recognition, diagnosis,
and management of OMBC. Major urological associations (EAU, AUA, CUA) differ in recognising
OMBC as a distinct clinical state, with limited consensus on lesion definition, imaging, and the role
of local and metastasis-directed therapies, highlighting the need for standardised diagnostics and
management frameworks.

Guidelines Stance on OMBC Imaging Modality
Recommended Recommended Management

European Association of
Urology (EAU) [28]

Recognised as a distinct
clinical entity.
No strict consensus on
number or location of
lesions but proposed as ≤3
lesions amenable to
radiotherapy or resection.
Acknowledges limited
information on OMBC.

No recommended
modalities.

No specific recommendations.
Acknowledges the utility of
local therapy and MDT.

American Urological
Association (AUA) [29]

Does not recog-
nise OMBC as a dis-
tinct clinical state.

Recommends
cross-sectional CT or
MRI for staging.

Acknowledges that local
therapy in metastatic therapy
remains investigational.
Emphasises systemic therapy as
the cornerstone of management.

Canadian Urological
Association (CUA) [30]

Recognised as a distinct
clinical entity.
No strict definition of
lesion count mentioned.

Not discussed.

Encourages the use of
multi-disciplinary approach in
managing patients who have
tumour regression following
systemic therapy to determine
utility of local therapy.
Acknowledges the role of
consolidative therapy and MDT.
Emphasises need for
prospective trials.

Traditional definitions rely mainly on lesion count anatomical criteria, while contem-
porary research highlights the importance of integrating tumour biology, molecular and
genetic profiling, and biomarkers to refine disease characterisation and optimise treat-
ment selection for patients. While current definitions of OMBC remain predominately
anatomical—based on metastatic lesion number, size, and distribution—emerging biologi-
cal parameters are recognised as important modifiers rather than formal defining criteria.
Molecular alterations, tumour microenvironment characteristics, and circulating biomark-
ers are not currently incorporated into definitions of OMBC. However, these markers
may serve as surrogate indictors of disease kinetics and treatment responsiveness. Their
inclusion in this review reflects growing interest in moving beyond pure anatomical classi-
fication towards a biologically informed framework that may refine patient selection not
only in clinical trials, but also in specific treatment modalities.
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Figure 1. Comparison of traditional and emerging perspectives on OMBC.

3. Diagnostics
3.1. Imaging Modalities/Staging/Surveillance

Cross-sectional imaging remains pivotal in defining the extent of metastatic burden,
and contrast-enhanced computed tomography (CT) of the chest, abdomen, and pelvis is
the current standard of imaging [31]. However, CT has demonstrated variable sensitivity
and specificity for detection of metastatic burden, particularly in small-volume lymph node
or osseous disease. In their meta-analysis investigating the utility of CT, Yang et al. found a
pooled per-patient sensitivity for metastases detection of 72.9%, per-lesion sensitivity of
77.1%, with a per-patient specificity of 94.8% and per-lesion specificity of 83.2% [32].

Recently, 18F-fluorodeoxyglucose-Positron Emission Tomography (FDG-PET)/CT and
magnetic resonance imaging (MRI) have emerged as more sensitive tools for the detection
of oligometastatic lesions compared with CT alone [33,34]. In their single-centre study of
133 patients, Shahait et al. found that FDG-PET/CT altered staging or treatment intent in
27.3% of cases, and that 24.7% of patients were downstaged from systemic to locoregional
disease [35]. Accurate staging also aids in appropriate patient selection for neoadjuvant or
metastasis-directed therapy (MDT) [34].

Despite these advantages, the use of FDG-PET/CT in primary staging of BC lacks
sufficient evidence, with data from small retrospective studies and variable methodology
employed. Furthermore, the sensitivity of FDG-PET/CT declines in the case of small lesions
of <1 cm and in motion-affected organs such as the lung [36]. Meta-analyses evaluating
FDG-PET/CT in urothelial carcinoma have reported pooled sensitivities ranging from 50 to
82% and specificity ranging from 89 to 91% for metastatic or nodal detection [37,38]. How-
ever, much of this data is limited by inter-protocol heterogeneity. Thus large, prospective
studies are necessary to determine appropriate patient selection and imaging protocols.
Several ongoing prospective studies (NCT05562791) aim to ascertain the role of novel
tracers, including prostate-specific membrane antigen, in the systemic staging of BC [39].

Similarly, MRI has limitations given the lack of prospective evidence. One prospective
pilot study examined 22 patients, reporting a sensitivity of 88% for lymph node detection
using FDG-PET/MRI [40]. Nonetheless, MRI relies on size and morphological criteria to
identify metastases, which can result in under-staging for micrometatstaic lymph nodes,
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as well as hepatic and pulmonary metastases [41]. Furthermore, a lack of whole-body
standardisation limits utility in the detection of distant metastases. To augment standard
imaging modalities, radiomics and artificial intelligence (AI) are being used for imaging
analysis to enhance the diagnostic yield and detect micrometastatic disease, which may
help in circumventing current limitations of modern imaging standards [42]. Radiomic
analysis enables extraction of quantitative features from CT, PET, and MRI datasets, captur-
ing tumour heterogeneity, metabolic activity, and spatial patterns that are not appreciable
to the human eye [42]. Recent work in urothelial carcinoma has demonstrated the ben-
efit of radiomics in predicting nodal involvement, metastatic potential, and treatment
response [43]. Furthermore, AI-assisted imaging may aid in improving lesion character-
isation, but evidence remains largely retrospective and heterogeneous, needing further
validation [43].

Given the variable sensitivity of individual modalities, a complementary strategy is
likely necessary in OMBC. CT remains appropriate for initial staging, while FDG-PET/CT
offers advantages in detecting metabolically active nodal and osseous disease, particularly
when lesion size approaches resolution limitations. Advanced imaging appears beneficial
most for lymph nodes, bone, and equivocal visceral lesions, where management decisions
hinge on accurate lesion identification.

3.2. Novel Biomarkers for Early Detection and Monitoring/Challenges of Biopsies and
Molecular Testing

Tissue biopsy remains the gold standard in the confirmation of metastatic disease, but
this can be challenging in OMBC due to the location of the tumour. Spatial heterogeneity
among metastases remains a challenge, as different lesions may harbour distinct clonal or
mutational profiles, and single-site biopsies may inadequately reflect the entire tumour
landscape, leading to suboptimal therapeutic decision-making [44].

At present, no biomarkers reliably distinguish oligometastatic from polymetastatic
disease states as discrete entities; rather, these states are considered part of a continuum of
metastatic disease burden.

Liquid biopsy technologies are emerging as promising non-invasive tools to charac-
terise disease kinetics and metastatic burden along this spectrum. Both circulating tumour
cells (CTCs) and Circulating or Urinary Tumour DNA (ctDNA/utDNA) have shown prog-
nostic value in oligometastatic disease more widely. In their prospective study, Sud et al.
examined 43 patients with any solid malignancy and found that a lack of CTC clearance to
≤15/mL within 100 days of completing SBRT predicted disease progression [45]. Detection
of ctDNA in the post-treatment setting in oligometastatic cancer has been shown to confer
an increased risk of disease recurrence, lending promise to the use of ctDNA assays as
a potential biomarker in future practice [46]. In the IMvigor010 and NIAGARA studies,
ctDNA positivity identified patients at risk of poorer OS, supporting its role as a marker
of minimal residual disease (MRD) [47,48]. In their recent update of the IMvigor010 trial,
Powles et al. found that ctDNA positivity was associated with shorter OS in the control arm
(HR 6.3, 95% CI: 4.3–9.3) and that Atezolizumab was associated with longer OS (HR 0.59,
95% CI: 0.42–0.83) [47]. Similarly, in NIAGARA, the presence of ctDNA positivity status
pre-cystectomy was associated with a non-complete pathological response [48]. These
findings are not unique to BC and have been validated in other malignancies—Chaudhuri
et al. examined 40 patients with stage I-III lung cancer treated with curative intent, find-
ing that in the 41% of patients with detectable ctDNA post-treatment, 100% experienced
recurrence [49]. At present, no universally accepted quantitative ctDNA thresholds exist
to define oligometastatic versus polymetastatic disease. Most studies interpret ctDNA
qualitatively or by dynamic changes over time rather than by absolute copy number. While
ctDNA is not yet incorporated into routine staging or OMBC definitions, its clinical utility
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is emerging in risk stratification and treatment escalation approaches. Ongoing work is
necessary to validate whether ctDNA-guided intensification or de-escalation strategies can
refine patient selection for systemic therapy and MDT approaches.

The superiority of utDNA over cytology and cystoscopy has been demonstrated in
localised non-muscle-invasive bladder cancer [50]. While ctDNA/utDNA shows potential,
their widespread adoption remains limited by low sensitivity in early stage, tumours with
insufficient DNA sheading, and the inability to detect rare subclones. To overcomes these
limitations, multi-analyte liquid biopsy assays are under investigation, combining ctDNA,
methylation markers, and exosomal RNA to enhance predictive and prognostic value [51].
These novel approaches are in early clinical evaluation and validation to determine which
patients are most at risk of polymetastatic progression. These biomarkers are not currently
incorporated into formal definitions of OMBC, but their inclusion may provide further
insight into treatment sensitivity and may complement anatomical criteria.

4. Treatment Strategies
4.1. Systemic Treatment Approaches

For patients with OMBC, platinum-based chemotherapy has historically repre-
sented the mainstay of first-line systemic therapy. Common regimes have included cist-
platin/carboplatin and gemcitabine, followed by dose-dense methotrexate, vinblastine,
doxorubicin, and cisplatin [ddMVAC] [52]. However, this landscape has evolved with the
emergence of immune checkpoint inhibitors.

The role of combining systemic therapy and MDT remains relatively unexplored. In a
small series, Muilwijk et al. found no OS benefit in those who had systemic treatment prior
to metastectomy, although the small sample size limits interpretation [53].

Recent phase III trials have transformed the standard of care for metastatic BC. The EV-
302 trial demonstrated a 31.5 month median (95% CI: 25.4–not reached) OS benefit (vs 16.1
months, 95% CI: 13.9–18.3 months) in those patients treated with Enfortumab Vedotin plus
Pembrolizumab compared to Cisplatin/Gemcitabine alone [54]. Similarly, the Checkmate
901 trial demonstrated an OS and progression-free survival (PFS) benefit in those treated
with Nivolumab plus Cisplatin and Gemcitabine compared to chemotherapy alone [4]. The
recently reported NCT04570410 trial investigated Tislelizumab plus Gemcitabine/Cisplatin
in 15 patients prior to cystectomy, achieving a 50% pathological complete response and
78% nodal clearance in patients with node-positive BC, supporting the feasibility of chemo-
immunotherapy intensification in biologically selected, limited-burden disease [55].

Maintenance immunotherapy has become an integral component of treatment follow-
ing upfront chemotherapy. The JAVELIN Bladder 100 trial reported that Avelumab mainte-
nance improved OS (21.4 [95% CI: 18.9–26.1] months vs. 14.3 [95% CI: 12.9–17.9] months)
compared to supportive care in patients with disease control after first-line chemother-
apy [56].

There is ongoing research exploring systemic options through biomarker-driven and
targeted approaches. Early trials of human epidermal growth factor 2 (HER-2)-directed
therapies, such as Trastuzumab Deruxtecan and Disitamab Vedotin, have shown encour-
aging results in patients with HER2-positive disease in bladder cancer and other solid-
tumours [57,58]. In advanced urothelial carcinoma, FGFR inhibitors such as Erdafitinib
have demonstrated a durable response in patients whose tumours harbour FGFR 2/3 muta-
tions [59]. These recent developments highlight a paradigm shift towards precision-based
systemic therapy in advanced BC.
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4.2. Consolidative Therapies

The role of consolidative surgery following induction chemotherapy has been well es-
tablished in other malignancies yet remains relatively unexplored in OMBC [60]. Evidence
from retrospective series suggest that cytoreductive surgery and consolidative radiotherapy
may confer survival benefits in selected patients with limited metastatic burden [19,61].

In a retrospective series of 1381 patients with single-site metastases by Ji et al., cystec-
tomy conferred a significant OS advantage compared with systemic therapy alone in those
with bone or distant lymph node metastases, with a median survival of 15 and 21 months,
respectively [19]. These findings were supported by Seisen et al. in their retrospective study
of 603,298 men with metastatic BC [61]. Those who received either radical cystectomy or
≥50 Gy of radiotherapy (RT) had an OS improvement of approximately 5 months compared
to those who received lower intensity therapy [61].

The rationale for consolidative local therapy lies in reducing residual tumour burden
and the circulating tumour cell milieu, which may potentiate systemic therapy efficacy.
This concept parallels findings in other malignancies, but high-quality prospective evidence
remains lacking [62].

RT as a consolidative modality has shown encouraging evidence from retrospective
series [63,64]. Abodudaram et al. evaluated 91 patients who remained progression-free
following upfront systemic chemotherapy, of whom 51 received >50 Gy of RT to the
bladder and residual metastases [63]. Consolidative RT improved both OS (HR 0.47,
95% CI: 0.25–0.86) and PFS (HR 0.49, 95% CI: 0.25–0.92) [63]. These findings are now being
evaluated in a prospective multicentre Phase II randomised trial assessing the efficacy of
consolidative RT in metastatic urothelial carcinoma [64].

Collectively, these data support further prospective exploration of multimodal, MDT in
OMBC, particularly when systemic control has been achieved. Prospective trials integrating
systemic and local consolidative therapies are warranted to define optimal treatment
sequencing and patient selection.

4.3. Metastasis-Directed Therapy

The role of MDT, including metastasectomy and SBRT, in OMBC remains in an inves-
tigational phase. In a meta-analysis, Xing et al. found no OS benefit with metastasectomy
compared to systemic therapy alone (HR 0.78, 95% CI: 0.56–1.08) [65]. However, anatomical
site and disease burden appears to influence outcomes.

In their small retrospective series of 21 patients, Taguchi et al. observed that patients
with liver metastases had a median survival of only 5 months, even among those with
partial response to chemotherapy, whereas lung metastases were not associated with poorer
survival in univariate analysis [66]. Conversely, Dong et al. in a population-based study of
1862 patients found that bone, brain, liver, and lung metastases were independent, negative
prognostic factors for both OS and CSS [67].

Thus, the therapeutic benefit of metastasectomy likely depend on lesion number and
site. Matsuguma et al. reported OS and PFS rates of 50% and 26%, respectively, following
pulmonary metastasectomy in 32 patients with metastatic BC [68]. Similarly, Önder et al.
found that resection of brain metastases in eight patients was associated with improved OS
(HR 0.17, 95% CI 0.04–0.71), although the high incidence of widespread disease limits its
overall benefit [69]. In patients unfit for surgery, thermal ablative techniques may provide
durable local control in selected cases [70,71].

Cumulatively, current evidence for surgical MDT in OMBC is derived from small,
retrospective cohorts or case series. While they may suggest potential benefit, these data
require validation in prospective trials to identify patients most likely to derive benefit.
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Historically, RT in metastatic BC has been reserved for palliation. However, contem-
porary data support its use as an ablative and potentially consolidative approach in the
oligometastatic setting. Franzese et al. examined 61 patients across three centres treated
using SBRT and reported PFS at 1 and 2 years of 47.9% and 38.1%, respectively, and a
median OS of 25.6 months [14]. Similarly, in a systemic review of eight studies (n = 293),
Angrisani et al. found a pooled 2-year OS of approximately 50.7% in patients treated with
ablative doses (≥50 Gy) and low rates of grade ≥3 toxicity [72]. Recently, Svedman et al.
demonstrated 82% local control and a median OS of 26.2 months among 39 patients treated
with SBRT, with patients with solitary metastases achieving durable disease control [73].
Collectively, these findings highlight the potential of SBRT to achieve durable local control,
prolong survival, and defer systemic therapy in well-selected OMBC patients [74].

Despite encouraging results, the evidence base remains predominantly retrospective,
with small heterogenous cohorts and variable treatment schedules. Future, prospective
randomised control trials are necessary to delineate optimal patient selection, treatment
sequencing, and the integration of MDT with systemic therapy within a precision oncol-
ogy framework.

4.4. Personalised Treatment

Personalised medicine is rapidly transforming the therapeutic landscape of OMBC.
Comprehensive tumour genomic profiling has enabled the identification of actionable
molecular alterations and therapeutic vulnerabilities. Erdafitinib has shown promise in
patients whose tumours harbour FGFR 2/3 mutations, illustrating how molecular profiling
can guide targeted therapy [75].

Immunotherapy personalisation has also advanced through biomarker-driven selec-
tion. The expression of programmed death-ligand 1 (PD-L1) and emerging genomic features
such as DDR alterations have been associated with enhanced sensitivity to platinum-based
chemotherapy and poly(adenosine-diphosphate-ribose) polymerase (PARP) inhibition [76].

In advanced urothelial carcinoma, ctDNA, tumour mutational burden, and mismatch
repair deficiency are increasingly recognised as biomarkers of treatment response, particu-
larly for immune checkpoint blockade [77].

The future of OMBC management lies in combining systemic therapy with MDT,
guided by individual tumour biology. Computational and predictive models integrating
genomic data, treatment history, and tumour evolution trajectories hold promise for op-
timising patient selection and treatment sequencing [78]. Multiple prospective trials are
currently underway to evaluate biomarker-driven, multimodal approaches in OMBC, in-
cluding OligoRARE (EORTC 1945) and NCT05259319, which aim to refine patient selection
and individual treatment based on molecular and clinical features [79,80].

Long-term outcomes in OMBC remain poorly characterised. Available series suggest
that recurrences most commonly occur at distant sites rather than only locally, supporting
the concept that OMBC reflects systemic disease biology rather than only locoregional
failure [14,72]. Durable disease control appears most likely in patients that achieve systemic
control prior to MDT. Data on patient-reported outcomes and quality of life are notably
scarce, despite their relevance when considering aggressive local therapies in metastatic
settings. Future trials should incorporate patient-reported outcome measures, alongside
survival endpoints to better inform shared decision-making and ensure an acceptable
balance between oncologic benefit and treatment-related morbidity.

5. Conclusions
OMBC represents a biologically and clinically distinct state that bridges localised and

widespread metastatic disease. Despite increasing recognition, OMBC remains poorly

https://doi.org/10.3390/cancers18020189

https://doi.org/10.3390/cancers18020189


Cancers 2026, 18, 189 10 of 14

defined, with significant heterogeneity in diagnostic criteria, staging modalities, and thera-
peutic strategies. Evolving molecular diagnostics, advanced imaging, immunotherapy, and
MDT are reshaping its management. Nonetheless, most available evidence derives from
small retrospective series and expert consensus. Future progress depends on well-designed
prospective and biomarker-driven trials to validate prognostic and predictive biomarkers
and determine optimal integration and sequencing of systemic therapy with MDT. A bi-
ologically informed, precision-based framework is necessary to personalise therapy and
improve outcomes for patients with OMBC.
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