Review Article - Ubersichtsarbeit

Breast (are

Breast Care 2011;6:14-19

Published online: February 14, 2011

DOI: 10.1159/000324564

Radiotherapeutic Options for Symptom Control

in Breast Cancer

Birgitt van Oorschot?

?Department of Radiation Oncology, University of Wiirzburg,
PPalliative Ward, Clinical Center Bayreuth,

Gabriele Beckmann® Wolfgang Schulze®

Dirk Rades® Petra Feyer®

°Department of Radiation Oncology, University Hospital Schleswig-Holstein, Campus Liibeck,
9Radiation Oncology, Clinic for Radiotherapy, Nuclear Medicine Vivantes - Clinical Center Neukdlln, Berlin, Germany

Keywords
Radiotherapy - Breast cancer - Symptom control -
Palliative care

Summary

The majority of breast cancer patients will require radia-
tion therapy at some time during the course of their dis-
ease. An estimated 30-50% of all radiation treatments
are of palliative nature, either to alleviate symptoms or
prophylactic to prevent deterioration of quality of life
due to locally progressive disease. Radiotherapy is a
locally effective tool, and typically causes no systemic
and mostly mild acute side effects. The following article
provides an overview of options and decision-making in
palliative radiotherapy for symptom control.

Introduction

Many breast cancer patients receive one or several radio-
therapy treatments throughout the course of their disease.
Adjuvant radiotherapy reduces the risk of local recurrence
and increases overall survival. Palliative radiotherapy is indi-
cated to treat metastases that produce local symptoms or are
expected to do so during the lifespan of the patient. Symptom
relief is not only achieved by reduction of tumor size. Radio-
therapy also has an anti-inflammatory, anti-secretory, anti-
edematous, and analgesic effect, even at low doses. Local
radiotherapy is efficient, safe, has few side effects, and is cost-
effective. Metastatic breast cancer is a heterogeneous disease;

Schliisselworter
Strahlentherapie - Mammakarzinom -
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Zusammenfassung

Die Mehrzahl der Patientinnen mit Brustkrebs erhalt im
Krankheitsverlauf einmalig oder mehrfach eine lokale
Strahlentherapie, 30-50% der Behandlungen erfolgen
unter palliativer Zielsetzung, entweder zur Linderung
belastender Symptome oder palliativ-praventiv zur
Sicherung der Lebensqualitat durch die Vermeidung
lokaler Komplikationen oder eines lokalen, zeitbegrenz-
ten Tumorprogresses. Strahlentherapie ist ein lokal wirk-
sames Verfahren mit zumeist nur leichten Nebenwir-
kungen. Der vorliegende Artikel gibt einen Uberblick
Uber die Moglichkeiten der palliativen Strahlentherapie
zur Symptomlinderung und Uber die medizinische
Entscheidungsfindung.

the clinical course depends on several factors such as pattern
of metastasis, tumor burden, interval between primary diag-
nosis and occurrence of metastasis as well as on biological
tumor parameters such as receptor status and grading. Meta-
static disease may be indolent with long-lasting remissions, or
aggressive with rapid progression and death.

Intention and Goals
It is important to consider the following in order to define

the goal of treatment: i) Palliative symptom-oriented radio-
therapy is initiated to alleviate patients’ symptoms such as
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Intention: Goals of treatment:

CUrative s hegling, restitutio ad integrum
palliative treatment (directed at “signs”):
local control, prevention, life-prolongation,
. quality of life (not always recognized by patients)
palliative
palliative care (directed at “symptoms”):
alleviation of distressing symptoms / suffering
neither hastening nor postponing death
quality of life (recognized by patients)

Fig. 1. Intentions and goals.

pain, distress, dysphagia, paresis, or unpleasant smells. Side
effects are avoided, and stress levels during treatment are
kept as low as possible. The underlying disease is barely influ-
enced, and prolongation of life is not intended but may be an
additional effect because of better symptom management.
ii) Palliative sign-oriented radiotherapy aims at avoiding
future symptoms or complications, achieving (temporary)
local control, and perhaps also prolonging patients’ lives. Side
effects are accepted to a certain extent and are to be balanced
against the benefit for the patient. The main objective is
always an individualized approach and to retain or improve
quality of life (fig. 1). Several guidelines recommend the use
of radiotherapy for symptom control in metastatic breast can-
cer. For Germany, these are the S3 guideline of the AWMF
(Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen
Fachgesellschaften), and the guidelines of the AGO (Arbeits-
gemeinschaft Gynikologische Onkologie) and the DEGRO
(Deutsche Gesellschaft fiir Radioonkologie) [1-4]. Random-
ized trials and retrospective data reporting on the effect of
palliative radiotherapy often do not discriminate between
metastases of different tumor entities. This is reasonable be-
cause achievement of symptom control and local control is the
primary aim of treatment and the endpoint of analysis, even
if special characteristics of metastatic breast cancer may not
be addressed in this setting.

Bone Metastases: Pain and Neurological Symptoms

About 20% of patients with breast cancer suffer from bone
metastases [5]. Less than 10% of patients with bone metas-
tases will develop metastatic spinal cord compression (MSCC)
with neurological symptoms, usually late in the course of dis-
ease [6]. The signs and symptoms of a skeletal metastasis
largely depend on the location and the mechanical stress on
the affected bone parts. The American College of Radiology
Appropriateness Criteria Expert Panel on Radiation Oncol-
ogy published guidelines for radiotherapy of bone metastases
[7]. Randomized trials comparing multifraction short-term
versus long-term radiotherapy represent about 20-43%
women with breast cancer [8, 9].
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Fig. 2. Clinical Case: pain, lymphedema, bleeding and exulceration
before, two months and 3 years after radiotherapy.

Alleviation of Pain Caused by Bone Metastases

Rades [8] presented an overview of dose fractionation sched-
ules for radiotherapy of bone metastases in breast cancer
patients. Irradiation of bone metastases for symptom control
to relieve pain can be performed with 1x8 Gy. Meta-analyses
have shown that one-time irradiation of uncomplicated bone
metastases (no fracture, no neurological deficits) relating to
analgesia without intensifying toxicity is as effective as frac-
tionated irradiation. In up to 66-87% of patients, significant
pain relief can be achieved, in 31-61% complete pain remis-
sion (overview in [8] table 3). Radiotherapy is also effective
in neuropathic bone pain (25% complete and 32% partial
response, no difference 1x8 Gy vs. 10x3 Gy [10]). Pain relief
results in both an improved quality of life and a significant
reduction of pain medication required (fig. 2) [11, 12]). The
analgesic effect of radiotherapy usually sets in within 1-3
weeks after the start of irradiation. In some patients, in-
creased temporary pain is observed (flare phenomenon),
which can be effectively treated with dexamethasone. There-
fore, pain medication should be initiated according to the
World Health Organization scheme. Medication has to be
adjusted individually in the course of treatment to prevent
over- or underdosing.

Clinical Case: Bone Metastases

During lactation, a 37-year-old woman was diagnosed with breast cancer,
8 cm in diameter, ¢T3 N+. Treatment of the primary tumor consisted of
neoadjuvant chemotherapy, mastectomy with axillary lymph node dissec-
tion, and adjuvant radiotherapy. Three months after the end of adjuvant
radiotherapy, we saw this patient again with newly diagnosed bone metas-
tases. She complained of pain in the lower back. Bone scan and computed
tomography (CT) showed multiple lesions in the spine and pelvis, mainly
osteolytic, especially in the lumbar spine and sacrum. We started therapy
with bisphosphonates and irradiation of the lumbar spine, sacrum, and
left ilium with 40 Gy in 20 fractions, which was well tolerated. Unfortu-
nately, the patient developed pain in her right knee directly afterwards,
and magnetic resonance imaging showed further metastasis in the right
proximal fibula. This region was irradiated with 30 Gy resulting in rapid
pain relief. Although the metastases in the thoracic spine where asympto-
matic and not at risk of pathologic fracture, the patient was afraid of
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possible complications resulting from these bone lesions and insisted on
treatment. After careful counseling, we decided to treat the thoracic spine
with 30 Gy. As her breast cancer was triple negative, the patient was of-
fered chemotherapy with capecitabine afterwards. Now, 10 month after
radiation of the bone metastases, the patient is in good condition, free of
pain, and able to lead a normal life. Restaging shows that all scintigraphic
bone lesions have disappeared, tumor markers are negative, and there are
no sings of metastatic spread to lung and liver.

Single Fraction versus Fractionated Radiotherapy

More patients (21.5%) need re-irradiation after single frac-
tion radiotherapy because of recurring pain, compared to
7.4% after fractionated radiotherapy (meta-analysis [11]). In
the case of recurrent pain, repeated radiotherapy showed the
same relieving effect in 63% of patients as the first irradiation
[13]. Fractionated radiotherapy is significantly more effective
than single fraction radiotherapy with respect to restabiliza-
tion and potentially avoiding fractures. An increase in bone
density (restabilization) is visible after 4-6 months [14].

Alleviation of Neurological Symptoms Caused
by Metastatic Spinal Cord Compression

Intraspinal metastases or an infiltration of the spinal cord by
vertebral metastases can lead to spinal cord compression with
motor and sensory deficits and pain. Radiotherapy should be
started as soon as possible, i.e. within 24 h from the patient’s
first presentation [15, 16]. Anti-edematous treatment with
corticosteroids should be started immediately. Neurosurgical
intervention prior to radiotherapy should be considered for
selected patients [17]. A total of 10-15% of patients with
spinal cord compression are likely to benefit from surgery
and postoperative irradiation regarding their ability to
walk and long-term local control. These are patients with a
Karnofsky index higher than 70%, a survival prognosis of at
least 3 months, paraplegia no longer than 48 h, and involve-
ment of only one spinal segment. Patients who were able to
walk at the beginning of radiotherapy have an 80% chance of
retaining the ability to walk. In paraparesis, the probability of
regaining the ability to walk decreases to 40%, in paraplegia
to 7%. Fast progress of paralysis is less favorable than a more
protracted development of motor deficits. In cases of slow de-
velopment, neurologic deficits arise due to venous congestion
which is mostly reversible. In cases of fast development, how-
ever, compression of the arterial vessels often occurs with
subsequent spinal ischemia or even spinal cord infarction [15].
Improvement of pain and neurologic function (e.g. urinary
dysfunction) after irradiation for spinal cord compression in
the range of 25-80% has been reported in several studies
([18-20], overview [10]).
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Alleviation of Neurological Symptoms Caused by
Brain Metastases and Leptomeningeal Carcinomatosis

Breast cancer is the second most common cause of brain
metastases (BM) amounting to 10-40% of patients who de-
velop metastatic disease. Parenchymal metastases are found
at autopsy in 30-40%, and leptomeningeal central nervous
system (CNS) metastases in 5-16% of cases. The incidence of
BM is increasing, particularly because improved systemic
therapies lead to extended survival rates. BM can be the only
site of progression in patients receiving systemic chemother-
apy. Particularly patients with Her2/neu-positive tumors are
at risk of developing BM + leptomeningeal carcinomatosis
[21]. Historically, median survival after the diagnosis of BM is
4-6 weeks if untreated or if purely symptomatic medication
like steroids is given. Retrospective analyses report a median
survival for patients with BM from breast cancer of 4.2-6
months after whole brain radiotherapy (WBRT) alone, de-
pending on the patient’s general condition and the extent of
extracranial disease [22-25].

Brain Metastases

For patients treated with radiotherapy, prognostic factors for
survival are age, functional status, number of BM, systemic
disease status, and the interval between primary diagnosis and
development of BM [26, 27]. For breast cancer patients, hor-
mone status and Her2/neu status also play an important role.
The Recursive Partitioning Analysis (RPA) classification sys-
tem is used to score patients with BM in order to assess their
prognosis. It is based on the results of 3 RTOG (Radiation
Therapy Oncology Group) studies with 1,200 patients with
BM, 12% of them with breast cancer [28]. Patients with a
Karnofsky index of 70% or more, aged < 65 years, without ex-
tracerebral metastases, and with controlled primary tumor
(RPA class 1) have the best prognosis with a median survival
of 11.6 months. Patients in bad general condition with a
Karnofsky index of < 70% (RPA class III) have a median
survival time of only about 3 months. All other patients are
classified RPA II with a median survival of 4-6 months. This
classifications provides a framework for treatment decisions
in individual cases: For patients with multiple BM, WBRT
with 3040 Gy is the mainstay of therapy. Short-term radia-
tion (5x4 Gy in 1 week) does not result in a worse prognosis
when compared to 30 Gy in 10 fractions. Nevertheless, this
shortened radiotherapy regimen with higher single doses
should only be used in patients with an especially poor prog-
nosis (RPA class III) to minimize the risk of radiogenic long-
term consequences such as neurocognitive deficits. For pa-
tients with only 1-3 BM, an additional stereotactic boost may
be beneficial [29]. RPA class I patients should be treated with
either surgical resection or radiosurgery, followed by WBRT
to prevent new intracranial metastases and death from BM
[30]. In spite of a lack of randomized trials, survival is compa-
rable for surgery and radiosurgery, and may reach a median
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survival of 11-17 months in this favorable group of patients
[29-32]. In the case of a single BM but progressive extracra-
nial disease or other unfavorable clinical features, WBRT
alone is an adequate option [33].

The effect of radiotherapy on symptom control for BM is
difficult to determine because medication with corticosteroids
is usually started immediately and leads to a rapid improve-
ment of neurological symptoms but can have negative effects,
e.g. muscle weakness, drowsiness, sleep disturbances, and
changes in physical appearance, especially if continued for a
longer time. Overall, 75-80% of patients with multiple BM
experience an improvement of preexisting neurological symp-
tomatology after WBRT. Significant improvement of head-
aches was seen in 50-70% of patients, improvement of paresis
in 30-40% of patients, and improvement of cerebral dysfunc-
tion in 40-50% of patients [34, 35].

Prospective studies on WBRT with the explicit endpoints
‘alleviation of symptoms’ or ‘quality of life’ are rare and the
results are inconsistent. In one study, everyday life and health
were significantly improved (29/54%). Neurological function
(47%) and fatigue (44%) were stable or improved, other
areas of quality of life (e.g. weakness, memory loss, confu-
sion) did not change significantly following WBRT (129 pa-
tients, [36]). Chow et al. [37], applying 10x3 Gy or 4x5 Gy
to the neurocranium, showed a significant deterioration of
fatigue, drowsiness, and appetite after WBRT using the
Edmonton Symptom Assessment Scale (ESAS). Other
symptoms did not change significantly (sense of well-being,
pain, depression, anxiety, shortness of breath [37]. The study
of the German DEGRO Quality of Life Working Party
showed slightly improved scores for headaches and seizures
after 3 months, but a significant deterioration of certain qual-
ity of life areas (drowsiness, hair loss, and weakness of legs
(20/46 patients)) [38]. Of 91 patients in bad general condition
(Karnofski index 30-60%), an improvement of clinical symp-
toms in a standardized quality of life assessment was reported
in 35% of cases, and in 61% of cases an increase in symptoms
(for example fatigue, hair loss) was reported. In the open
questions at the end of the survey, a significantly higher num-
ber of patients evaluated WBRT more positively (75% stated
symptom improvement), and only 7% of patients would not
undergo radiotherapy again. Coping strategies can influence
the re-assessment. Independent from WBRT, changing results
of quality of life surveys might also be caused by disease pro-
gression at other locations. Further examinations are neces-
sary to define patient-oriented outcome criteria and to avoid
overtreatment.

Leptomeningeal Carcinomatosis

Breast cancer is the most common underlying disease for
leptomeningeal carcinomatosis from solid tumors [39]. Dif-
fuse leptomeningeal carcinomatosis has a bad prognosis with
a median survival of only a few weeks if untreated. Intensive
treatment like radiotherapy of the neurocranium or intrathe-
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cal chemotherapy will extend this to a few months. The for-
merly used irradiation of the whole cranio-spinal axis was
abandoned because of myelotoxicity, especially in adult pa-
tients pretreated with multiple regimens of chemotherapy.
For large intraspinal masses that cause pain and/or neurologi-
cal symptoms and hinder circulation of cerebrospinal fluid
(thus impairing intrathecal cytostatic treatment), local radio-
therapy is indicated and often results in rapid improvement of
symptoms [40, 41].

Pain, Bleeding, and Ulceration Caused by Locally
Advanced Breast Cancer, Lymph Node Metastases,
or Soft Tissue Metastases

Patients with locally advanced breast cancer with lymph node
or soft tissue metastases are treated with a combination of
surgery, radiation therapy, and chemotherapy with the aim of
local control and prolonging survival time. Patients with an
isolated inoperable tumor mass should receive radiotherapy
[41]. Long-term radiotherapy prevents adverse consequences
of uncontrolled growth of locoregional disease (5-year local
control rates 25-77%) [42—44]. In situations with a short sur-
vival prognosis, symptoms like pain, bleeding, or exulceration,
and smelling can be stopped by short-term radiotherapy with
higher doses per fraction. Radiotherapy leads to a quick re-
duction in the size of ulcerated tumors and thus to pain relief;
in the weeks following radiotherapy, healing of the defects
can often be observed (see Clinical Case). For superficial
tumors, radiotherapy with fast electrons is recommended.
Deep-seated tumors are radiated with photons after CT-based
3-D planning. An initial increase in the size of the ulcerated
tumor due to inflammation caused by tumor necrosis is com-
mon. With local irradiation of ulcerating tumors, wound treat-
ment is simplified, and superinfection, unpleasant smells and
distortion are reduced (fig. 2).

Patient Information, Requirements, Assessment,
and Decision Making

Decisions regarding treatment in a palliative situation have to
always be made individually for each patient. When determin-
ing radiotherapy for symptom control, the patient’s prognosis,
quality of life, performance status, level of distress, and indi-
vidual resources regarding the practical requirements of
radiotherapy (e.g. daily trips to therapy, positioning on the
treatment couch during irradiation) need to be integrated in
an individual concept. The intention and goals of therapy
must be communicated to the patients and — if desired — also
to the relatives. A survey of patients with advanced cancer
showed that a significant proportion of patients had mis-
conceptions regarding their illness and unrealistic expecta-
tions of palliative radiotherapy [45]. On the other hand, the
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radiotherapist’s communication style can be affected by the
treatment intention [46]. Shared decision making is widely
accepted as an option to improve patients’ participation in an
evidence-based collaborative approach [47, 48]. Patient
surveys have shown that this is also possible and required in
palliative radiotherapy [49, 50]. The importance of shared de-
cision making has now also been recognized by the health
care sector and the initiative Nationaler Krebsplan (National
Cancer Plan). Special training programs are being developed
to enable patients and medical staff to follow the principles of
shared decision making.

Conclusions

Radiotherapy for symptom control is an important treatment
option for breast cancer patients. Pain, neurological symp-
toms, symptoms of obstruction and compression, bleeding, or
exulceration in advanced breast cancer can be effectively con-

trolled. Dose fractionation and the type of radiotherapy must
be tailored to each patient individually, taking into account
the patient’s perspective, goals of treatment, and prognosis. In
the case of limited life expectancy, irradiation should be per-
formed with higher doses per fraction and a short overall
treatment time. Selection of the individual palliative treat-
ment concept including radiotherapy should be performed in
a multidisciplinary and multiprofessional team. Patients and
perhaps relatives should participate in the decision making
process. A closer cooperation between patients, relatives,
radiation oncologists, other physicians, and other members of
the palliative team is required to achieve the maximum bene-
fit from radiotherapy for patients in a palliative situation.
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