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Extracranial Oligometastases: A Subset of Metastases
Curable With Stereotactic Radiotherapy
Kimberly S. Corbin, Samuel Hellman, and Ralph R. Weichselbaum, University of Chicago Medical Center, Chicago, IL

The term oligometastases, introduced in 19951 and detailed more
recently,2 describes an intermediate state of cancer spread between
localized disease and widespread metastases. Metastases from solid
tumors are regarded as representative of disseminated cancer and are
not considered curable, with the rare exception, such as germ cell
tumors.3,4 By contrast, evidence has emerged that patients with lim-
ited metastatic disease, such as liver metastasis from colon or rectal
cancer, can be cured by removal of the metastasis, drawing increased
focus on the potential for intermediate states of metastatic cancer
involvement. The implication of the concept of an oligometastatic
state is that metastatic disease may be cured with metastasis-directed
therapy. As a further conceptual refinement, Niibe et al5 have sug-
gested the concept of oligorecurrence to consider patients with a
limited number of metastases and controlled primary tumors as a
group with an improved prognosis as compared with patients with
limited metastasis and uncontrolled primary tumors.6 The oligometa-
static hypothesis is distinct from other potentially important uses of
radiotherapy and surgery in metastatic disease, such as consolidation
of chemotherapy responses or as an application of the Norton-Simon
hypothesis,7 which predicts that effectiveness of chemotherapy is pro-
portional to the growth rate of the tumor and that the fastest growth
rates occur in nonbulky tumors. Aggressive local therapy to metastatic
lesions can downsize tumors, and the remaining cells might therefore
be more sensitive to chemotherapy. Our review will focus on extracra-
nial oligometastases because intracranial oligometastasis is an estab-
lished clinical entity where surgery, radiotherapy, and radiosurgery
have defined roles supported by phase III randomized trials and de-
tailed outcome analyses.8-10

SURGERY AS TREATMENT FOR OLIGOMETASTASES

In 1939, Barney et al11 reported a case of renal adenocarcinoma met-
astatic to the lung, treated with pulmonary metastasectomy and ne-
phrectomy. The patient died 23 years later and demonstrated no
evidence of tumor recurrence. Published surgical series have reported
favorable outcomes for limited metastases to several sites, including
the liver, lung, adrenal gland, and brain (Table 1).12-33 These reports
demonstrate long-term survival, suggesting that a portion of patients
with limited metastasis may be cured.

Resection of liver metastasis from colorectal cancer has resulted
in 5-year survival rates of 25% to 50%,12,14,34 and a large series of more
than 1,000 patients has shown 10-year overall survival of 22%.13 In
survivors of resection who lived 10 years, Tomlinson et al35 demon-

strated high disease-specific survival, with only one cancer death
among 102 patients, reinforcing the concept that this group was truly
cured of cancer. Additional support for long-term survival after local
metastasis resection has been noted, with 20-year survival of 17.7% in
a series of 350 patients.27 By contrast, patients with limited metastasis
in the liver who did not undergo resection experienced low survival
rates.36 These examples provide strong evidence for a curable subset of
patients with limited metastatic disease from colorectal cancer.

Pulmonary metastases make up a common site of metastasis, and
resection is established as a therapy. Long-term survivors have been
reported for many tumor histologies.37 The International Registry of
Lung Metastases compiled a 5,206-patient cohort of patients with
varied primary tumor histology undergoing lung metastasectomy.
Ten- and 15-year survival rates were 26% and 22%, respectively, after
complete tumor removal, and patients with fewer metastases and
longer disease-free interval fared even better.28

Although lung and liver resections are the largest and most fre-
quently reported surgical interventions for oligometastasis, more-
limited series for metastases removal in other organs have also
revealed long-term survivors, with select examples listed in Table 1.
The most frequently reported tumor histologies in surgical series for
oligometastasis are colorectal cancer and sarcoma; however, a clini-
cally limited metastastic state is supported for other histologies. The
largest database of surgical resection for pulmonary metastases in-
cludes 43% epithelial, 7% germ cell, and 6% melanoma histologies.28

Additionally, natural history studies have suggested that a proportion
of esophageal,38 lung,39,40 breast,41 and other histologies42,43 will pres-
ent with limited sites of failure.

BIOLOGY OF METASTASES

In 1889, Paget44 theorized in the seed-and-soil hypothesis that metas-
tasis depended on interaction between the cancer cell and target organ.
Successful colonization of a distant site, or metastasis, is a complex
interaction between the tumor cells, tumor microenvironment, and
host. For a tumor cell to acquire the ability to colonize a distant organ,
genetic and epigenetic changes in expression are required to enable the
tumor cell to overcome physical boundaries, survive in circulation,
evade the immune system, and colonize the distant organ. The tumor
microenvironment introduces pressure for selection of the metastatic
clone through local changes, such as hypoxia,45 and the influences of
macrophages and other host-specific factors,46 which upregulate
genes implicated in the metastatic cascade.47 The innate immune
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as ‘few metastases’, was introduced by Hellmann and Weich-
selbaum in 1995 [5]. Oligometastatic disease has been hypo-
thesized as a clinical state in which the full metastatic  
potential is not reached and local therapy may offer cure in 
some patients [5–10]. The authors proposed a clinically signifi-
cant oligometastatic state to be an intermediated form with 
limited in number and location metastasis, representing an 
early course in the chain of metastatic progression amendable 
by application of a curative therapeutic strategy [5] (table 1). 

Is Oligometastatic Disease Curable?  
Lessons from Other Disease Sites

The hypothesis that local therapy, if added to an effective sys-
temic treatment, may improve survival is supported by find-
ings in another tumor type. In Ewing’s sarcoma, the benefits 
of applying local radiotherapy to metastatic lesions has been 
convincingly demonstrated; in patients with lung metastases at 
diagnosis, additional consolidating total lung irradiation was 
able to increase 5-year survival rates from 20 to 40% [11, 12]. 
In patients with metastases confined to the bones, the combi-
nation of intensive chemotherapy and radiotherapy of meta-
static lesions has yielded promising survival figures in phase I/
II trials. According to preliminary experience in this disease, 
the addition of local therapy to standard systemic treatment 
and intensification of local therapy are of equal if not higher 
value than intensification of chemotherapy [12–14].

The positive effect of additional local therapy to metastatic 
lesions has also been evaluated in colorectal cancer. At the 
time of diagnosis, about 25% of patients present with metas-
tases, and more than one third of patients will develop meta-
static disease after curative resection of the primary tumor in 
the further course of the disease, mainly liver metastases.  
Patients with a single or few liver or lung metastases should 

Introduction

Breast cancer is by far the most frequent cancer among 
women, with an estimated 1.38 million new cancer cases diag-
nosed in 2008 (23% of all cancers), and it is now the most 
common cancer both in developed and developing countries. 
The range of mortality rates is lessened by the more favorable 
survival of breast cancer in developed regions. As a result, 
breast cancer ranks as the 5th cause of death from cancer 
overall (458,000 deaths), but it is still the most frequent cause 
of cancer death in women in both developing (269,000 deaths, 
12.7% of total) and developed regions where the estimated 
189,000 deaths is almost equal to the estimated number of 
deaths from lung cancer (188,000 deaths) [1]. 30–40% of all 
patients develop distant metastases during the course of their 
disease [2], and the number of patients with isolated metas-
tases that are eligible for surgical resection is estimated to be 
relatively small [3]. 

Hypotheses about Oligometastases

For many years, metastatic breast cancer was generally con-
sidered as an incurable disease. However, metastatic breast 
cancer represents very heterogeneously from a solitary meta-
static lesion to diffuse and multiple organ involvement. Retro-
spective analyses of single institution experiences provide  
evidence that selected patients with an isolated metastatic le-
sion or few metastases (so-called oligometastases), who are 
treated with aggressive combined-modality therapy, may  
remain disease-free over more than a decade without ever  
developing additional metastatic deposits [4]. It remains un-
clear whether this is due to a selection of patients with favor-
able prognostic factors or whether it can be considered as a 
treatment result. The term oligometastases, literally interpreted 

Early disease Locally advanced 
disease

Oligometastatic disease Metastatic disease

Disease extend small primary tumor,  
no lymph node 
metastases

large primary tumor, 
lymph node metastases

solitary or few  
metastatic lesions

multiple organ 
involvement

Chance of cure high (90%) medium (50%) zero? zero
Treatment intent curative curative curative? palliative
Type of treatment locoregional  

+ adjuvant systemic
locoregional  
+ adjuvant systemic

systemic + local? systemic

Table 1. 
Oligometastatic 
disease representing 
a specific condition 
between locally  
confined curable 
disease and incurable 
metastatic disease

Table 2. Theoretical concept of combining systemic and local therapies in oligometastatic cancer

Diagnostics The tumor load must be determined as precisely as possible (computed tomography, magnetic resonance imaging, 
positron emission tomography etc.) to exclude disseminated disease and exactly define the targets of local therapy.

Systemic control and therapy It is anticipated that the disease can be systemically be controlled. Occurrence of new lesions is unlikely.  
Control of visible lesions will impact on the further course of disease.

Local therapy Effective local therapy with minimal side effects is available.
Multimodal treatment concept Systemic and local therapy can be combined without hindering each other.
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Zusammenfassung
Unter dem von Hellmann und Weichselbaum 1995 erst-
mals verwendeten Begriff der Oligometastasierung ver-
steht man eine limitierte Metastasierung mit maximal 
3–4 klinisch detektierbaren Metastasen. Es wird ver-
mutet, dass diese Patienten eine bessere Prognose 
haben und dass die lokale Kontrolle der Metastasen für 
den weiteren Krankheitsverlauf eine Rolle spielt. Diese 
Patienten könnten daher von einer kurativen lokalen 
Therapie der manifesten Metastasen profitieren. Als  
lokale Therapiemaßnahme steht neben der Resektion 
und invasiven ablativen Verfahren (z.B. Radiofrequenz-
ablation) auch die Radiotherapie zur Verfügung. Bei der 
Strahlentherapie von Metastasen profitieren Patienten in 
besonderem Maße vom Einsatz moderner Präzisions-
techniken, weil dadurch die Strahlenbelastung des Nor-
malgewebes reduziert wird und Kurzzeitbestrahlungen 
mit Dosiseskalationen möglich sind (z.B. Strahlenchirur-
gie, bildgeführte Strahlentherapie, stereotaktische Be-
strahlung). Erste klinische Studien zeigen sehr gute  
lokale Tumorkontrollraten, die der Resektion und den  
ablativen Verfahren gleichwertig sind, aber sehr wenig 
Nebenwirkungen und Risiken beinhalten. Der vorlie-
gende Artikel fasst die Integration des Konzeptes der  
Oligometastasierung in das lokale radiotherapeutische 
Vorgehen des limitiert metastasierten Mammakarzinoms 
zusammen.

Keywords
Breast cancer · Oligometastases · Radiotherapy ·  
Stereotactic body radiotherapy, SBRT

Summary
In 1995, Hellmann and Weichselbaum defined for the 
first time the term oligometastases which is used to de-
scribe limited metastasis with a maximum of 3–4 clini-
cally detectable metastases. It is assumed that these pa-
tients have a better prognosis and that local treatment of 
the metastases plays a significant part in the further de-
velopment of the disease. Therefore, these patients 
could benefit from a curative local therapy of the mani-
fested metastases. Local therapy measures include 
mainly radiotherapeutic methods alongside invasive ab-
lative processes, such as surgical resection and radiofre-
quency ablation. Patients subjected to radiation therapy 
benefit especially from the usage of modern precision 
technology as it reduces the radiation exposure to the 
normal tissue, and because short radiation sessions with 
escalating doses are possible (e.g. radiation surgery, im-
age-assisted radiation therapy, stereotactic radiation). 
Initial clinical studies show very good local tumor con-
trol rates which are on a par with resection and ablative 
methods, but with very few side effects and risks. This 
article summarizes the integration of the concept of 
oligometastases in the radiotherapy of limited metastatic 
breast cancer. 
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Abstract 

The management of metastatic solid tumour shash istorically focuse donsystemic 
treatment given with palliative intent. However, radical surgical treatment 
of oligometastases isnow common practice in some settings. The 
developmentofstereotactic body radiotherapy (SBRT), building on improvements in 
delivery achieved by intensity-modulated and image-guided radiotherapy, nowallows 
delivery of ablative doses of radiation to extracranial sites. Many non-
randomisedstudieshaveshownthat SBRT for oligometastases issafe and effective, with 
local control rates of about 80%. Importantly, thesestudiesalsosuggestthat the 
naturalhistory of the diseaseischanging, with 2-5 yearprogression-free survival of about 
20%. Although complete cure might be possiblein afewpatients with oligometastases, 
the aim of SBRT in thissettingis to achievelocal control and delay progression, and 
therebyalsopostpone the need for further treatment. Wereviewpublished work 
showingthat SBRT offersdurablelocal control and the potential for progression-free 
survival in non-liver, non-lungoligometastaticdiseaseat a range of sites. However, to test 
whether SBRT reallydoesimproveprogression-free survival, randomised trials will be 
essential. 

  

 



Extracranial Oligometastases: A Subset of Metastases
Curable With Stereotactic Radiotherapy
Kimberly S. Corbin, Samuel Hellman, and Ralph R. Weichselbaum, University of Chicago Medical Center, Chicago, IL

The term oligometastases, introduced in 19951 and detailed more
recently,2 describes an intermediate state of cancer spread between
localized disease and widespread metastases. Metastases from solid
tumors are regarded as representative of disseminated cancer and are
not considered curable, with the rare exception, such as germ cell
tumors.3,4 By contrast, evidence has emerged that patients with lim-
ited metastatic disease, such as liver metastasis from colon or rectal
cancer, can be cured by removal of the metastasis, drawing increased
focus on the potential for intermediate states of metastatic cancer
involvement. The implication of the concept of an oligometastatic
state is that metastatic disease may be cured with metastasis-directed
therapy. As a further conceptual refinement, Niibe et al5 have sug-
gested the concept of oligorecurrence to consider patients with a
limited number of metastases and controlled primary tumors as a
group with an improved prognosis as compared with patients with
limited metastasis and uncontrolled primary tumors.6 The oligometa-
static hypothesis is distinct from other potentially important uses of
radiotherapy and surgery in metastatic disease, such as consolidation
of chemotherapy responses or as an application of the Norton-Simon
hypothesis,7 which predicts that effectiveness of chemotherapy is pro-
portional to the growth rate of the tumor and that the fastest growth
rates occur in nonbulky tumors. Aggressive local therapy to metastatic
lesions can downsize tumors, and the remaining cells might therefore
be more sensitive to chemotherapy. Our review will focus on extracra-
nial oligometastases because intracranial oligometastasis is an estab-
lished clinical entity where surgery, radiotherapy, and radiosurgery
have defined roles supported by phase III randomized trials and de-
tailed outcome analyses.8-10

SURGERY AS TREATMENT FOR OLIGOMETASTASES

In 1939, Barney et al11 reported a case of renal adenocarcinoma met-
astatic to the lung, treated with pulmonary metastasectomy and ne-
phrectomy. The patient died 23 years later and demonstrated no
evidence of tumor recurrence. Published surgical series have reported
favorable outcomes for limited metastases to several sites, including
the liver, lung, adrenal gland, and brain (Table 1).12-33 These reports
demonstrate long-term survival, suggesting that a portion of patients
with limited metastasis may be cured.

Resection of liver metastasis from colorectal cancer has resulted
in 5-year survival rates of 25% to 50%,12,14,34 and a large series of more
than 1,000 patients has shown 10-year overall survival of 22%.13 In
survivors of resection who lived 10 years, Tomlinson et al35 demon-

strated high disease-specific survival, with only one cancer death
among 102 patients, reinforcing the concept that this group was truly
cured of cancer. Additional support for long-term survival after local
metastasis resection has been noted, with 20-year survival of 17.7% in
a series of 350 patients.27 By contrast, patients with limited metastasis
in the liver who did not undergo resection experienced low survival
rates.36 These examples provide strong evidence for a curable subset of
patients with limited metastatic disease from colorectal cancer.

Pulmonary metastases make up a common site of metastasis, and
resection is established as a therapy. Long-term survivors have been
reported for many tumor histologies.37 The International Registry of
Lung Metastases compiled a 5,206-patient cohort of patients with
varied primary tumor histology undergoing lung metastasectomy.
Ten- and 15-year survival rates were 26% and 22%, respectively, after
complete tumor removal, and patients with fewer metastases and
longer disease-free interval fared even better.28

Although lung and liver resections are the largest and most fre-
quently reported surgical interventions for oligometastasis, more-
limited series for metastases removal in other organs have also
revealed long-term survivors, with select examples listed in Table 1.
The most frequently reported tumor histologies in surgical series for
oligometastasis are colorectal cancer and sarcoma; however, a clini-
cally limited metastastic state is supported for other histologies. The
largest database of surgical resection for pulmonary metastases in-
cludes 43% epithelial, 7% germ cell, and 6% melanoma histologies.28

Additionally, natural history studies have suggested that a proportion
of esophageal,38 lung,39,40 breast,41 and other histologies42,43 will pres-
ent with limited sites of failure.

BIOLOGY OF METASTASES

In 1889, Paget44 theorized in the seed-and-soil hypothesis that metas-
tasis depended on interaction between the cancer cell and target organ.
Successful colonization of a distant site, or metastasis, is a complex
interaction between the tumor cells, tumor microenvironment, and
host. For a tumor cell to acquire the ability to colonize a distant organ,
genetic and epigenetic changes in expression are required to enable the
tumor cell to overcome physical boundaries, survive in circulation,
evade the immune system, and colonize the distant organ. The tumor
microenvironment introduces pressure for selection of the metastatic
clone through local changes, such as hypoxia,45 and the influences of
macrophages and other host-specific factors,46 which upregulate
genes implicated in the metastatic cascade.47 The innate immune
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system may produce an immunosuppressive tumor microenviron-
ment, whereas the adaptive immune system may select for antigen-
loss variants and expose tumor cells to cytokines that may select for
more-aggressive tumor variants.48

Current concepts regarding the steps involved in the metastatic
process have been reviewed recently.49,50 Gupta and Massague51 have
framed the genes important to each of the steps of metastasis and
characterized these into three categories: initiator genes, progression,
and virulence genes. Metastasis-initiator genes provide an advantage
to the primary tumor, paving the way for the cells to enter circulation.
Metastasis-progression genes fulfill the rate-limiting steps in tumor
growth and colonization. The virulence genes provide an advantage to
the cells for colonization. The specifics of steps of metastasis and the
metastatic phenotype are beyond the scope of this article; however, the
varied nature and selective pressures within a tumor strongly suggest
tumors may harbor cells demonstrating a spectrum of metastatic
potential. Deficits in any phase of metastasis formation could result in
phenotypes of limited metastatic potential.

BIOLOGY OF AN OLIGOMETASTATIC PHENOTYPE

Within the primary tumor, metastatic clones are rare, and the meta-
static process is inefficient.52 The appearance of a tumor represents
only a proportion of the cancer lifespan, with modeling studies yield-
ing preclinical phases of 5 or more years for many types of cancer53

and, furthermore, suggesting that distant metastasis occurs late in the
evolution of genetic change.54 These observations provide a rationale
for the development of an oligometastatic phenotype during the nat-
ural history of a cancer, and both clinical and preclinical studies
provide insights into the phenotype. Tumor models with low meta-
static potential have been identified experimentally. Fidler and
Kripke55 reported the metastatic ability of different tumor-cell clones
derived from B16F1 melanoma lines to colonize the lung. A wide
range of colony-forming ability was identified, supporting clonal het-
erogeneity within the primary tumor. Additional cell lines of varied
metastatic potential have been established.56,57 The large variation
within metastatic potential of cell lines is consistent with the concept of
oligometastasis. The development of metastasis is also likely hierarchic
and evolves over time. Yachida et al54 recently characterized the tem-
poral relationship of the accumulation of genetic changes occurring
from the primary pancreatic tumor formation through its metastatic
potential. The modeling indicated a long latency from the appearance
of the primary tumor and metastasis, as well as a hierarchy to the
appearance of metastatic sites. The temporal nature described empha-
sizes that early metastases may be of limited nature, and therapy before
acquisition of required genetic changes could prevent future spread of
malignancy. We recently published a clinical/pathologic correlate in-
volving patients with clinically limited metastases from various histol-
ogies and in several metastatic sites, in which microRNA 200c
expression was able to accurately characterize patients with clinically
limited metastases between two phenotypes: those who progress to
widespread, polymetastatic recurrence and those with clinically lim-
ited or oligometastastic recurrence.58 In another recently accepted
article, we identify a separate microRNA signature in patients with
resected pulmonary metastasis. Some of the microRNAs overlapped
with the originally reported signature, and the categories of target
genes governing the biologic events (adhesion, growth, and so on)

significantly overlapped with those reported in our original re-
port.59 Wuttig et al60 published an evaluation of pulmonary me-
tastases isolated from patients with clear-cell renal cell cancer and
demonstrated differential genetic signatures between samples iso-
lated from patients with few or many metastases. Taken together,
these clinical and preclinical examples provide support for the
underlying biology of oligometastases.

CLINICALLY LIMITED METASTASES MAY BE
INCREASINGLY IDENTIFIED

The therapeutic outcomes of the surgical treatment of oligometastases
suggest that oligometastases exist, they but do not estimate the fre-
quency of occurrence. The incidence has not been well studied, but
data suggest that limited metastatic spread is common, especially
among certain tumor types. In a review of patients with sarcoma
treated at Memorial Sloan-Kettering Cancer Center, Gadd et al61

found that 19% of patients presented with isolated pulmonary metas-
tasis as the first site of failure. A recent series of patients with colorectal
cancer found that 46% of those with metastatic disease presented with
isolated hepatic metastases, and 38% of these had one to three sites of
disease.62 Recent examination of patients with initial stage I to III
breast cancer with eventual distant metastases found 16% with oligo-
metastases, with a mean of 1.7 lesions per patient. Asymptomatic
patients undergoing imaging evaluations were found to have oligome-
tastases in a higher proportion of cases.63 This example underscores an
important principle: Improved and more-specific imaging is likely to
change the identification of oligometastases, with limited metastases
recognized in increasing frequency. For example, the use of positron
emission tomography to evaluate apparent stage I to III lung cancer
has enabled the detection of occult metastatic disease in 19%.64 The
majority of these patients had disease detected in the adrenal gland, a
potential target for metastasis-directed therapy with long-term cure.65

These data hint at the scope of oligometastasis and its increasing
importance clinically, particularly in the era of advanced imaging for
cancer detection, staging, and surveillance. Importantly, improved
imaging techniques also might exclude patients with apparent limited
metastases through the detection of additional disease. The potential
difficulty in correctly identifying patients with limited disease by im-
aging suggests the role for molecular classifiers of oligometastasis to be
used with clinical and imaging data.

STEREOTACTIC BODY RADIOTHERAPY FOR OLIGOMETASTASES

Stereotactic body radiotherapy (SBRT) enables highly focal treatment
of cancer with single or few fractions of high-dose radiation. SBRT has
demonstrated favorable rates of local control for primary and meta-
static tumors and provides a treatment option for deep-seated tumors
or for those who cannot undergo surgery. Advances in radiotherapy
planning have advanced the clinical experience with SBRT for limited
metastases, with examples listed in Table 1,66-79 including a radiation
dose–escalation study from our group.77 SBRT treatment of limited
metastases has shown promising local control rates for treated metas-
tases, ranging from 67% to 95%.66,71,72,74,77,80-84 Two- to 3-year sur-
vival rates have been reported in the range of 30% to 64%73,77,78,85 and
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Purpose/objective(s): To report outcomes and toxicity for patients with oligometastatic
(≤5 lesions) prostate cancer (PCa) treated with stereotactic body radiation therapy (SBRT).
Materials/methods: Seventeen men with 21 PCa lesions were treated with SBRT
between February 2009 and November 2011. All patients had a detectable prostate-specific
antigen (PSA) at the time of SBRT, and 11 patients (65%) had hormone-refractory (HR)
disease.Treatment sites included bone (n = 19), lymph nodes (n = 1), and liver (n = 1). For
patients with bone lesions, the median dose was 20 Gy (range, 8–24 Gy) in a single fraction
(range, 1–3). All but two patients received some form of anti-androgen therapy after
completing SBRT. Results: Local control (LC) was 100%, and the PSA nadir was
undetectable in nine patients (53%).The first post-SBRT PSA was lower than pre-treatment
levels in 15 patients (88%), and continued to decline or remain undetectable in 12 patients
(71%) at a median follow-up of 6 months (range, 2–24 months). Median PSA measure-
ments before SBRT and at last follow-up were 2.1 ng/dl (range, 0.13–36.4) and 0.17 ng/dl
(range, <0.1–140), respectively. Six (55%) of the 11 patients with HR PCa achieved either
undetectable or declining PSA at a median follow-up of 4.8 months (range, 2.2–6.0 months).
Reported toxicities included one case each of grade 2 dyspnea and back pain, there were
no cases of grade ≥3 toxicity following treatment. Conclusion: We report excellent LC
with SBRT in oligometastatic PCa. More importantly, over half the patients achieved an
undetectable PSA after SBRT. Further follow-up is necessary to assess the long-term impact
of SBRT on LC, toxicity, PSA response, and clinical outcomes.
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INTRODUCTION
Prostate cancer (PCa) is the most common non-skin cancer in
men in the United States, with 1 in 36 men dying from the dis-
ease (American Cancer Society, 2010). Androgen deprivation is
often the treatment of choice for patients with a new diagnosis
of metastatic or locally advanced PCa. In the metastatic setting,
androgen deprivation is associated with a response rate of 80–90%,
and overall survival estimates range from 24 to 36 months (Heller-
stedt and Pienta, 2002). Patients with hormone-refractory prostate
cancer (HRPC) often have distant metastatic disease, and bony
metastases may result in significant morbidity and a decline in
quality-of-life (Weinfurt et al., 2002). Current palliative treatment
options for patients with hormone-refractory (HR) metastatic
PCa include external beam radiation therapy (EBRT), and/or
systemic radiopharmaceuticals, chemotherapy, bisphosphonates,
surgery, and analgesics.

Stereotactic body radiation therapy (SBRT) uses similar tech-
niques as central nervous system (CNS)-based stereotactic radio-
surgery but treats tumors outside of the CNS using a coordinate
system, which allows for limited but highly precise treatment fields.
It offers some distinct advantages over conventional EBRT for
patients with oligometastatic cancer, including a shorter treatment

course, possibly better disease control (Yamada et al., 2008), and
the ability to treat in the setting of re-irradiation while sparing
more normal anatomy (Sahgal et al., 2009). In addition, SBRT
offers a more effective radiobiologic dose (Fowler et al., 2004).

Patients with five or fewer metastatic lesions on diagnostic
imaging studies are of a particular interest as their disease bur-
den may be small enough that a change in a tumor marker, such
as prostate-specific antigen (PSA) in PCa, may be noted and fol-
lowed serially to monitor tumor response to treatment. In the
current study, we report our center’s experience from a prospec-
tive database of patients treated with SBRT for oligometastatic
PCa (≤5 PCa lesions on diagnostic imaging), many of whom had
previously been diagnosed with HR disease.

MATERIALS AND METHODS
This study included 17 patients with 21 oligometastatic PCa lesions
treated with SBRT at our institution between February 2009 and
November 2011. Data for these patients was prospectively col-
lected and analyzed for this review. This study was approved by the
Institutional Review Board (IRB) at our institution and informed
consent was obtained from all patients. Eligibility included biopsy-
proven PCa, Karnofsky performance status (KPS) >40 with life
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Table 1 | Patient and disease characteristics at the time of SBRT.

Characteristic All patients,

n = 17

HRPC,

n = 11

Non-HRPC,

n = 6

Lesions treated (n) 21 14 7

Age (year)

Median 65.0 66.9 60.3

Range 50.6–79.7 52.9–79.7 50.6–74.0

Initial Gleason score (n)

6 1 1 0

7 9 6 3

8 3 1 2

9 4 3 1

Primary therapy at diagnosis (n)

Prostatectomy 15 9 6

EBRT 2 2 0

Time from diagnosis to DM (month)

Median 50.4 63.0 28.0

Range 1.0–139.2 1.0–139.2 1.0–66.0

Time to development of HRPC (month)

Median – 14.0 –

Range – 4.0–108.0 –

Time from HRPC to SBRT (month)

Median – 13.0 –

Range – 1.0–80.4 –

Site treated with SBRT (n)

Bone 19 12 7

Liver 1 1 –

Retroperitoneal

lymph nodes

1 1 –

HRPC, hormone-refractory prostate cancer; EBRT, external beam radiation
therapy; DM, distant metastasis; SBRT, stereotactic body radiation therapy.

with metastases to retroperitoneal lymph nodes was treated with
50 Gy in five fractions, and the patient with metastases to the liver
received 60 Gy in three fractions. Fifteen patients (88%) received
some form of androgen suppression after completion of SBRT.

Table 2 outlines each individual patient’s treatment course and
clinical outcome. Sixteen of the 21 lesions (76%) were evaluable
for LC, and at a median follow-up of 6 months (range, 2–24
months), no patient had experienced a local recurrence. Six- and
twelve-month estimates of CSS were 100% (Figure 2), though two
patients had died from distant cancer progression at the date of
last follow-up. Six- and twelve-month estimates of FFDP were 74
and 40%, respectively (Figure 3).

Prostate-specific antigen data was available for all 17 patients,
and 9 (52.9%) patients reached undetectable PSA at a median
of 3 months (range, 1–8 months) following SBRT. Of these
nine patients, three (33%) had HRPC. With the exception of
two patients (12%) who developed distant progression, all other
patients (n = 15; 88%) experienced a decrease in PSA on the first

FIGURE 1 | Contours and isodose curves for a patient treated to 18 Gy
in a single fraction to an right anteriorT3 vertebral body metastasis.
GTV is shown in cyan. PTV is shown in light green. The spinal cord is shown
in red. The esophagus is shown in yellow. The skin is shown in pink. The
isodose curves are: red, 110% (19.8 Gy); white, 100% (18 Gy); blue, 80%
(14.4 Gy); cyan, 50% (9 Gy); and green, 25% (4.5 Gy).

FIGURE 2 | Actuarial prostate cancer-specific survival (CSS) in all
patients using the Kaplan–Meier method.

post-SBRT measurement. In 12 patients (71%), the serum PSA
had either yet to nadir or was undetectable at a median follow-up
of 5.2 months (range, 2.2–23.4 months). In patients with HRPC,
the PSA had either yet to nadir or was undetectable in 6 (55%)
of the 11 patients at a median follow-up of 4.8 months (range,
2.2–6.0 months). The median initial post-SBRT PSA of 0.58 ng/dl
(range, <0.1–140 ng/dl), was significantly lower than the median
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Purpose/objective(s): To report outcomes and toxicity for patients with oligometastatic
(≤5 lesions) prostate cancer (PCa) treated with stereotactic body radiation therapy (SBRT).
Materials/methods: Seventeen men with 21 PCa lesions were treated with SBRT
between February 2009 and November 2011. All patients had a detectable prostate-specific
antigen (PSA) at the time of SBRT, and 11 patients (65%) had hormone-refractory (HR)
disease.Treatment sites included bone (n = 19), lymph nodes (n = 1), and liver (n = 1). For
patients with bone lesions, the median dose was 20 Gy (range, 8–24 Gy) in a single fraction
(range, 1–3). All but two patients received some form of anti-androgen therapy after
completing SBRT. Results: Local control (LC) was 100%, and the PSA nadir was
undetectable in nine patients (53%).The first post-SBRT PSA was lower than pre-treatment
levels in 15 patients (88%), and continued to decline or remain undetectable in 12 patients
(71%) at a median follow-up of 6 months (range, 2–24 months). Median PSA measure-
ments before SBRT and at last follow-up were 2.1 ng/dl (range, 0.13–36.4) and 0.17 ng/dl
(range, <0.1–140), respectively. Six (55%) of the 11 patients with HR PCa achieved either
undetectable or declining PSA at a median follow-up of 4.8 months (range, 2.2–6.0 months).
Reported toxicities included one case each of grade 2 dyspnea and back pain, there were
no cases of grade ≥3 toxicity following treatment. Conclusion: We report excellent LC
with SBRT in oligometastatic PCa. More importantly, over half the patients achieved an
undetectable PSA after SBRT. Further follow-up is necessary to assess the long-term impact
of SBRT on LC, toxicity, PSA response, and clinical outcomes.
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INTRODUCTION
Prostate cancer (PCa) is the most common non-skin cancer in
men in the United States, with 1 in 36 men dying from the dis-
ease (American Cancer Society, 2010). Androgen deprivation is
often the treatment of choice for patients with a new diagnosis
of metastatic or locally advanced PCa. In the metastatic setting,
androgen deprivation is associated with a response rate of 80–90%,
and overall survival estimates range from 24 to 36 months (Heller-
stedt and Pienta, 2002). Patients with hormone-refractory prostate
cancer (HRPC) often have distant metastatic disease, and bony
metastases may result in significant morbidity and a decline in
quality-of-life (Weinfurt et al., 2002). Current palliative treatment
options for patients with hormone-refractory (HR) metastatic
PCa include external beam radiation therapy (EBRT), and/or
systemic radiopharmaceuticals, chemotherapy, bisphosphonates,
surgery, and analgesics.

Stereotactic body radiation therapy (SBRT) uses similar tech-
niques as central nervous system (CNS)-based stereotactic radio-
surgery but treats tumors outside of the CNS using a coordinate
system, which allows for limited but highly precise treatment fields.
It offers some distinct advantages over conventional EBRT for
patients with oligometastatic cancer, including a shorter treatment

course, possibly better disease control (Yamada et al., 2008), and
the ability to treat in the setting of re-irradiation while sparing
more normal anatomy (Sahgal et al., 2009). In addition, SBRT
offers a more effective radiobiologic dose (Fowler et al., 2004).

Patients with five or fewer metastatic lesions on diagnostic
imaging studies are of a particular interest as their disease bur-
den may be small enough that a change in a tumor marker, such
as prostate-specific antigen (PSA) in PCa, may be noted and fol-
lowed serially to monitor tumor response to treatment. In the
current study, we report our center’s experience from a prospec-
tive database of patients treated with SBRT for oligometastatic
PCa (≤5 PCa lesions on diagnostic imaging), many of whom had
previously been diagnosed with HR disease.

MATERIALS AND METHODS
This study included 17 patients with 21 oligometastatic PCa lesions
treated with SBRT at our institution between February 2009 and
November 2011. Data for these patients was prospectively col-
lected and analyzed for this review. This study was approved by the
Institutional Review Board (IRB) at our institution and informed
consent was obtained from all patients. Eligibility included biopsy-
proven PCa, Karnofsky performance status (KPS) >40 with life
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Purpose/objective(s): To report outcomes and toxicity for patients with oligometastatic
(≤5 lesions) prostate cancer (PCa) treated with stereotactic body radiation therapy (SBRT).
Materials/methods: Seventeen men with 21 PCa lesions were treated with SBRT
between February 2009 and November 2011. All patients had a detectable prostate-specific
antigen (PSA) at the time of SBRT, and 11 patients (65%) had hormone-refractory (HR)
disease.Treatment sites included bone (n = 19), lymph nodes (n = 1), and liver (n = 1). For
patients with bone lesions, the median dose was 20 Gy (range, 8–24 Gy) in a single fraction
(range, 1–3). All but two patients received some form of anti-androgen therapy after
completing SBRT. Results: Local control (LC) was 100%, and the PSA nadir was
undetectable in nine patients (53%).The first post-SBRT PSA was lower than pre-treatment
levels in 15 patients (88%), and continued to decline or remain undetectable in 12 patients
(71%) at a median follow-up of 6 months (range, 2–24 months). Median PSA measure-
ments before SBRT and at last follow-up were 2.1 ng/dl (range, 0.13–36.4) and 0.17 ng/dl
(range, <0.1–140), respectively. Six (55%) of the 11 patients with HR PCa achieved either
undetectable or declining PSA at a median follow-up of 4.8 months (range, 2.2–6.0 months).
Reported toxicities included one case each of grade 2 dyspnea and back pain, there were
no cases of grade ≥3 toxicity following treatment. Conclusion: We report excellent LC
with SBRT in oligometastatic PCa. More importantly, over half the patients achieved an
undetectable PSA after SBRT. Further follow-up is necessary to assess the long-term impact
of SBRT on LC, toxicity, PSA response, and clinical outcomes.
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INTRODUCTION
Prostate cancer (PCa) is the most common non-skin cancer in
men in the United States, with 1 in 36 men dying from the dis-
ease (American Cancer Society, 2010). Androgen deprivation is
often the treatment of choice for patients with a new diagnosis
of metastatic or locally advanced PCa. In the metastatic setting,
androgen deprivation is associated with a response rate of 80–90%,
and overall survival estimates range from 24 to 36 months (Heller-
stedt and Pienta, 2002). Patients with hormone-refractory prostate
cancer (HRPC) often have distant metastatic disease, and bony
metastases may result in significant morbidity and a decline in
quality-of-life (Weinfurt et al., 2002). Current palliative treatment
options for patients with hormone-refractory (HR) metastatic
PCa include external beam radiation therapy (EBRT), and/or
systemic radiopharmaceuticals, chemotherapy, bisphosphonates,
surgery, and analgesics.

Stereotactic body radiation therapy (SBRT) uses similar tech-
niques as central nervous system (CNS)-based stereotactic radio-
surgery but treats tumors outside of the CNS using a coordinate
system, which allows for limited but highly precise treatment fields.
It offers some distinct advantages over conventional EBRT for
patients with oligometastatic cancer, including a shorter treatment

course, possibly better disease control (Yamada et al., 2008), and
the ability to treat in the setting of re-irradiation while sparing
more normal anatomy (Sahgal et al., 2009). In addition, SBRT
offers a more effective radiobiologic dose (Fowler et al., 2004).

Patients with five or fewer metastatic lesions on diagnostic
imaging studies are of a particular interest as their disease bur-
den may be small enough that a change in a tumor marker, such
as prostate-specific antigen (PSA) in PCa, may be noted and fol-
lowed serially to monitor tumor response to treatment. In the
current study, we report our center’s experience from a prospec-
tive database of patients treated with SBRT for oligometastatic
PCa (≤5 PCa lesions on diagnostic imaging), many of whom had
previously been diagnosed with HR disease.

MATERIALS AND METHODS
This study included 17 patients with 21 oligometastatic PCa lesions
treated with SBRT at our institution between February 2009 and
November 2011. Data for these patients was prospectively col-
lected and analyzed for this review. This study was approved by the
Institutional Review Board (IRB) at our institution and informed
consent was obtained from all patients. Eligibility included biopsy-
proven PCa, Karnofsky performance status (KPS) >40 with life

www.frontiersin.org January 2013 | Volume 2 | Article 215 | 1

All but two patients received some form of anti-androgen therapy after completing SBRT 



S 

Metodi di 
Deprivazione 
Androgenica 

Castrazione medica 
(estrogeni, LH-RH 

agonisti) 

Blocco Cellule 
Bersaglio 

(antiandrogeni puri 
e steroidei) 

Blocco Androgenico 
massimale (BAT) 

Castrazione 
chirurgica 



INDICAZIONI 
ALLA TERAPIA ORMONALE 

•  Neoadiuvante pre RT o PR 

•  Adiuvante dopo RT o PR 

•  Carcinoma in stadio avanzato 

•  Ripresa di malattia dopo RT o PR   



ANTIANDROGENI 

sessuali maschili 

Blocco Cellule Bersaglio  



LH-RH ANALOGHI 

Goserelin 

Triptorelina 

Buserelin 

Leuprolide 



Hussain M et al. ASCO 2012, 
Abstract  n. 4 

�  Prostate cancer 

Intermittent versus continuous androgen deprivation in hormone 
sensitive metastatic prostate cancer patients: Results of SWOG 9346 
(INT.-6162) an International Phase III Trial 
Hussain M, et al. 



Hussain M et al. ASCO 2012, Abstract  
n. 4 

Study design 
S  Prostate cancer 

Induction registration newly diagnosed metastatic prostate cancer & 
a PSA ≥ 5 ng/mL 

Induction AD = Goserelin + Bicalutamide x 7 months 

Of  PSA ≥ 4 ng/mL on months 6&7 (PSA normalization criteria) 

step 1 

step 2 
randomly assign 

Continuous AD Intermittent AD 

Discontinue AD, monthly PSAs. Resume 
AD based on pre-specified criteria 



Hussain M et al. ASCO 2012, Abstract  
n. 4 

S  Prostate cancer 

Overall survival: Intermittent therapy is inferior compared to 
continuous therapy 

100% 

80% 

60% 

40% 

20% 

0% 

0 5 10 15 

At risk 

Intermittent 267 47 

Continuous 301 53 

Years from randomization 

At risk Death Median in 
years 

7 yr 
survival 

Continuous therapy 765 422 5.8 42% 

Intermittent therapy 770 455 5.1 38% 

HR: 1.09 95% CI (0.95, 1.24) 



NUOVE TERAPIE ORMONALI 

Attard et al, JCO 2009 
Adattata da Shen et al, Cancer Cell 2009 

MDV 3100 -ABIRATERONE: steroideo 

-TAK-700 (Orteronel): non steroideo 
Inibitori selettivi di 17-20 liasi -> inibizione della 

 sintesi surrenalica, testicolare, prostatica 
 di testosterone 



NUOVE TERAPIE ORMONALI,  
NUOVE INDICAZIONI 

-Indicazione attuale: CaP metastatico, resistente alla castrazione,  

  in progressione sierologica e strumentale dopo CT I linea  

  con Docetaxel 

 

-Studi clinici di fase III in atto:  

 -> CaP metastatico, resistente alla castrazione, con progressione  

 sierologica e strumentale (prima di CT I linea) 

 -> CaP metastatico, androgeno-sensibile 

 -> CaP avanzato 





Review Article · Übersichtsarbeit

Breast Care 2011;6:363–368 Published online: October 13, 2011

DOI: 10.1159/000333115

Dr. Kathrin Dellas
Nordeuropäisches Radioonkologisches Zentrum Kiel (NRoCK) GmbH
Wall 55 (Sell-Speicher), 24103 Kiel, Germany
Tel. +49 431 5973011
Kathrin.Dellas@uksh.de

© 2011 S. Karger GmbH, Freiburg
1661-3791/11/0065-0363$38.00/0

Accessible online at: 
www.karger.com/brc

Fax +49 761 4 52 07 14
Information@Karger.de
www.karger.com

BreastCare
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in Metastatic Patients? The Concept of  
Local Therapy in Oligometastatic Breast Cancer
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Zusammenfassung
Unter dem von Hellmann und Weichselbaum 1995 erst-
mals verwendeten Begriff der Oligometastasierung ver-
steht man eine limitierte Metastasierung mit maximal 
3–4 klinisch detektierbaren Metastasen. Es wird ver-
mutet, dass diese Patienten eine bessere Prognose 
haben und dass die lokale Kontrolle der Metastasen für 
den weiteren Krankheitsverlauf eine Rolle spielt. Diese 
Patienten könnten daher von einer kurativen lokalen 
Therapie der manifesten Metastasen profitieren. Als  
lokale Therapiemaßnahme steht neben der Resektion 
und invasiven ablativen Verfahren (z.B. Radiofrequenz-
ablation) auch die Radiotherapie zur Verfügung. Bei der 
Strahlentherapie von Metastasen profitieren Patienten in 
besonderem Maße vom Einsatz moderner Präzisions-
techniken, weil dadurch die Strahlenbelastung des Nor-
malgewebes reduziert wird und Kurzzeitbestrahlungen 
mit Dosiseskalationen möglich sind (z.B. Strahlenchirur-
gie, bildgeführte Strahlentherapie, stereotaktische Be-
strahlung). Erste klinische Studien zeigen sehr gute  
lokale Tumorkontrollraten, die der Resektion und den  
ablativen Verfahren gleichwertig sind, aber sehr wenig 
Nebenwirkungen und Risiken beinhalten. Der vorlie-
gende Artikel fasst die Integration des Konzeptes der  
Oligometastasierung in das lokale radiotherapeutische 
Vorgehen des limitiert metastasierten Mammakarzinoms 
zusammen.

Keywords
Breast cancer · Oligometastases · Radiotherapy ·  
Stereotactic body radiotherapy, SBRT

Summary
In 1995, Hellmann and Weichselbaum defined for the 
first time the term oligometastases which is used to de-
scribe limited metastasis with a maximum of 3–4 clini-
cally detectable metastases. It is assumed that these pa-
tients have a better prognosis and that local treatment of 
the metastases plays a significant part in the further de-
velopment of the disease. Therefore, these patients 
could benefit from a curative local therapy of the mani-
fested metastases. Local therapy measures include 
mainly radiotherapeutic methods alongside invasive ab-
lative processes, such as surgical resection and radiofre-
quency ablation. Patients subjected to radiation therapy 
benefit especially from the usage of modern precision 
technology as it reduces the radiation exposure to the 
normal tissue, and because short radiation sessions with 
escalating doses are possible (e.g. radiation surgery, im-
age-assisted radiation therapy, stereotactic radiation). 
Initial clinical studies show very good local tumor con-
trol rates which are on a par with resection and ablative 
methods, but with very few side effects and risks. This 
article summarizes the integration of the concept of 
oligometastases in the radiotherapy of limited metastatic 
breast cancer. 



Abstract 
PURPOSE: 
Prospective pilot study to assess patient outcome after stereotactic 
body radiation therapy (SBRT) for limited metastases 
from breast cancer. 
METHODS: 
Forty patients with < or =5 metastatic lesions received curative-
intent SBRT, while 11 patients with >5 lesions, undergoing SBRT to 
< or =5 metastatic lesions, were treated with palliative-intent. 
RESULTS: 
Among those treated with curative-intent, 4-year actuarial outcomes 
were: overall survival of  59%, progression-free survival of  38% and 
lesion local control of  89%. On univariate analyses, 1 metastatic 
lesion (versus 2-5), smaller tumor volume, bone-only disease, and 
stable or regressing lesions prior to SBRT were associated with more 
favorable outcome. Patients treated with palliative-intent SBRT were 
spared morbidity and mortality from progression of  treated lesions, 
though all developed further metastatic progression shortly (median 
4 months) after enrollment. 
CONCLUSIONS: 
SBRT may yield prolonged survival and perhaps cure in select 
patients with limited metastases. Palliative-intent SBRT may be 
warranted for symptomatic or potentially symptomatic metastases. 
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treatment set-up, high single doses per fraction (so-called  
radiosurgery) or hypofractionated regimens can be used. All 
recent series show promising local tumor control rates in the 
range of 80–90% [42–44]. The prospective evaluation of 
SBRT as a therapy approach for liver and lung metastases  
of different primary cancers including breast cancer was the 
aim of 3 investigations by Rusthoven et al. [30, 31] and Lee  
et al. [27]. In a multi-institutional phase I/II trial of SBRT in 
47 patients with any primary tumor (4 breast cancer patients) 
and 1–3 liver metastases, patients received 36–60 Gy in a dose 
escalating scheme. 63 lesions were treated, mostly smaller 
than 3 cm in diameter. Rusthoven et al. [30] reported an ex-
cellent 2-year rate of local control (92%) and for lesions 3 cm 
or less an outstanding 2-year rate of local control of 100%. 
Grade 3 and higher toxicity occurred in only 2% of the pa-
tients [30]. In a second multi-institutional phase I/II trial of 
SBRT, Rusthoven et al. [31] focused on lung metastases of 
varying primary origin (2 breast cancer patients). In this trial, 
the authors treated 38 patients with 1–3 lung metastases 
smaller than 7 cm with 48–60 Gy in a dose-escalating scheme. 
Local control at 1 and 2 years after SBRT was 100% and 96%, 
respectively. The poor overall survival (median 19 months) 
was associated with multiple criteria of unfavorable prognosis; 
the incidence of grade 3 toxicity was 8%. The phase I study of 
individualized SBRT of liver metastases by Lee et al. [27]  
included 68 patients (12 breast cancer patients) with signifi-
cantly larger liver lesions compared to other trials. The  
median SBRT dose was 41.8 Gy (range 27.7–60 Gy); the indi-
vidualized radiation dose was based on the nominal risk of 
radiation-induced liver disease for 3 estimated risk levels (5, 
10, and 15%). The 12-month local control rate was 71%, the 

Local Treatment Options in Oligometastatic  
Breast Cancer

Surgical resection is surely a potentially curative treatment in 
patients with single metastases of breast cancer [3]. More  
recently, however, the use of radiotherapy including stereo-
tactic radiotherapy and radiofrequency ablation offers a less 
invasive approach and could provide a potentially curative 
treatment of oligometastases [25–31]. Data from recent pro-
spective trials demonstrate that high-precision radiotherapy 
techniques provide local control rates which are at least com-
parable to resection [30, 31].

Combining Irradiation and Systemic Therapy

In patients with locally advanced breast cancer, best results 
are achieved by combining local radiation and systemic ther-
apy [24, 32]. Although some in vitro experiments [32–34] 
demonstrated a decreased sensitivity to ionizing radiation 
after incubation of MCF-7 cell lines with tamoxifen, an an-
tagonistic effect of ionizing radiation and treatment with 
tamoxifen has not been confirmed in animal studies [35, 36]. 
In contrast, several large randomized clinical studies [37] com-
paring adjuvant tamoxifen, radiation therapy and placebo, 
and combined radiation therapy and tamoxifen demonstrated 
best results [38]. Thus, the experimental endpoints of the in 
vitro studies may not have been relevant for the in vivo situa-
tion, and there is no clinical data for an adverse effect of com-
bined tamoxifen and radiation. Instead, the clinical data argue 
for a synergistic effect.

Radiotherapy

3D conformal radiotherapy is now widely available and 
clearly indicated as standard treatment in patients undergoing 
radiotherapy for oligometastatic disease [5, 39–41]. The bene-
fit of these techniques is substantial in metastatic disease be-
cause the target volume includes only the metastatic lesions 
without any need for adjuvant irradiation of large normal tis-
sue volumes. This leads to a significant reduction in the radia-
tion dose delivered to the surrounding healthy tissue (fig. 1), 
which tends to be dose-limiting and preclude application of 
potentially curative doses as well as concomitant radiosensi-
tizing chemotherapy, and allows safe delivery of curative 
doses even in intense systemic regimens. More recent tech-
niques with increased precision for treatment set-up und de-
livery are sparing stereotactic radiotherapy techniques and 
image-guided radiotherapy (IGRT). Stereotactic techniques 
use an external coordinate system for treatment set-up. This 
technique has been well established for brain metastases and 
is now also used for treatment of extracranial lesions (stereo-
tactic body radiotherapy, SBRT). As a result of the precise 

Fig. 1. Impact of 3D conformal radiotherapy (RCT) versus ‘older’ tech-
niques on normal tissue radiation dose. In patients with 3 target volumes 
(e.g. 3 metastatic lesions), the gross tumor volume lies in the range of 
100–150 cm³. If simple treatment techniques are used (e.g. anterior-poste-
rior opposing portals), a large amount of normal tissue receives the target 
dose. If conformal treatment techniques are used, the volume of irradi-
ated normal tissue, and hence the risk of acute (and late) side effects, can 
be dramatically decreased.
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Does Radiotherapy Have Curative Potential  
in Metastatic Patients? The Concept of  
Local Therapy in Oligometastatic Breast Cancer
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North European Radiooncological Center Kiel and University of Luebeck, Department of Radiotherapy, Germany
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Zusammenfassung
Unter dem von Hellmann und Weichselbaum 1995 erst-
mals verwendeten Begriff der Oligometastasierung ver-
steht man eine limitierte Metastasierung mit maximal 
3–4 klinisch detektierbaren Metastasen. Es wird ver-
mutet, dass diese Patienten eine bessere Prognose 
haben und dass die lokale Kontrolle der Metastasen für 
den weiteren Krankheitsverlauf eine Rolle spielt. Diese 
Patienten könnten daher von einer kurativen lokalen 
Therapie der manifesten Metastasen profitieren. Als  
lokale Therapiemaßnahme steht neben der Resektion 
und invasiven ablativen Verfahren (z.B. Radiofrequenz-
ablation) auch die Radiotherapie zur Verfügung. Bei der 
Strahlentherapie von Metastasen profitieren Patienten in 
besonderem Maße vom Einsatz moderner Präzisions-
techniken, weil dadurch die Strahlenbelastung des Nor-
malgewebes reduziert wird und Kurzzeitbestrahlungen 
mit Dosiseskalationen möglich sind (z.B. Strahlenchirur-
gie, bildgeführte Strahlentherapie, stereotaktische Be-
strahlung). Erste klinische Studien zeigen sehr gute  
lokale Tumorkontrollraten, die der Resektion und den  
ablativen Verfahren gleichwertig sind, aber sehr wenig 
Nebenwirkungen und Risiken beinhalten. Der vorlie-
gende Artikel fasst die Integration des Konzeptes der  
Oligometastasierung in das lokale radiotherapeutische 
Vorgehen des limitiert metastasierten Mammakarzinoms 
zusammen.

Keywords
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Summary
In 1995, Hellmann and Weichselbaum defined for the 
first time the term oligometastases which is used to de-
scribe limited metastasis with a maximum of 3–4 clini-
cally detectable metastases. It is assumed that these pa-
tients have a better prognosis and that local treatment of 
the metastases plays a significant part in the further de-
velopment of the disease. Therefore, these patients 
could benefit from a curative local therapy of the mani-
fested metastases. Local therapy measures include 
mainly radiotherapeutic methods alongside invasive ab-
lative processes, such as surgical resection and radiofre-
quency ablation. Patients subjected to radiation therapy 
benefit especially from the usage of modern precision 
technology as it reduces the radiation exposure to the 
normal tissue, and because short radiation sessions with 
escalating doses are possible (e.g. radiation surgery, im-
age-assisted radiation therapy, stereotactic radiation). 
Initial clinical studies show very good local tumor con-
trol rates which are on a par with resection and ablative 
methods, but with very few side effects and risks. This 
article summarizes the integration of the concept of 
oligometastases in the radiotherapy of limited metastatic 
breast cancer. 



TERAPIE SISTEMICHE

Valutazione caratteristiche biologiche

ER-, PgR-, HER2- ER-, PgR-, HER2+ ER+, PgR+, HER2+ *

Chemioterapia Chemioterapia +
trastuzumab

Se precedente trattamento 
con Antracicline, Taxani

e Trastuzumab

Lapatinib +
Capecitabina

Malattia rapidamente
aggressiva?

Chemioterapia
+ 

Trastuzumab + OT
Ormonoterapia + 

Trastuzumab

Stato menopausale?

Post-menopausa Pre-menopausa

AI / TAM **

Cambio AI

aLHRH + TAM

Fulvestrant Considerare inserimento
In protocolli clinici

(aLHRH + AI?)

ssìì nono

* Da valutarsi eventuale utilizzo di trastuzumab
** scelta sulla base della eventuale OT e delle comorbidità della pz

Trastuzumab
+

chemioterapia
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ORMONOTERAPIA 

�  In tutte le pz ormonoresponsive (ER+, PgR+), con strategia 
diversificata in caso di: 

� Pz pre-menopausa  è analogo LHRH e tamoxifene 
� Pz post-menopausa è tamoxifene, inibitori dell’aromatasi, 

fulvestrant 

�  L’ampia scelta di composti ormonali permette la pianificazione di una 
sequenza di tipologie endocrinoterapiche per le successive linee 
metastatiche 



Mod da: Martin M, et al. SABCS 2012, Abstract n. S1-7 

Martin M, et al. 

¡  Ormonoterapia per la fase 
avanzata 

¡  Phase III trial evaluating the addition of bevacizumab to endocrine therapy as 
first-line treatment for advanced breast cancer. 

¡  First efficacy results from the LEA study 



Study design and treatment  

┗  Binational, multicentric, randomized open label phase III study 

Mod da: Martin M, et al. SABCS 2012, Abstract n. 
S1-7 

Stratification criteria 
• Adjuvant AI (yes/no) 
• N lesions (one/multiple) 
• Measurable lesions (yes/no) 
• Country (Spain/germany) 

R 

N=380 patients 
unresecable 
locally advanced 

or 
metastatic breast 
cancer HR+/HER- 

ET 

ET-B 

Letrozole (2.5 mg/d) 
or fulvestrant 250 mg i.m. 1 q 28 

Till disease progression 

Letrozole (2.5 mg/d) 
or fulvestrant 250 mg i.m. q 28 +  

bevacizumab (15 mg/kg q3w) 

ET:	  Endocrine	  therapy;	  B:	  Bevacizumab	  
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