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Overview of long-term complications of therapy in breast
cancer survivors and patterns of relapse

INTRODUCTION

Breast cancer is the most frequently diagnosed cancer and the leading cause of cancer death in
females worldwide. In the United States, breast cancer is second to lung cancer as the most
common cause of cancer death in women [1]. However, there has been a decline in breast
cancer mortality rates in the United States and elsewhere in the Western world, attributable to
the increased use of screening mammography and advances in adjuvant therapies. As a result
of improved survival and the aging of the population, there are over three million women living
with a history of breast cancer in the United States alone, accounting for 41 percent of all
female cancer survivors [2]. Breast cancer survivors are the largest constituent of all cancer
survivors (excluding skin cancers), representing 3.6 percent of the United States population
[3,4].

The majority of breast cancer recurrences occur within the first five years of diagnosis,
particularly with hormone receptor-negative or human epidermal growth factor receptor 2
(HER2)-positive disease. However, some recurrences occur much later, particularly in the setting
of hormone receptor-positive, HER2-negative tumors, which tend to behave more indolently.

Long-term complications of therapy for in situ and invasive breast cancer in women who have
completed their therapy and patterns of relapse will be reviewed here.
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Acute complications of chemotherapy as well as recommendations for surveillance strategies in
breast cancer survivors, an overview of the approach to breast cancer survivors, and data
regarding late recurrences of hormone receptor-positive breast cancers are discussed
separately. (See "Approach to the patient following treatment for breast cancer" and "Overview
of side effects of chemotherapy for early-stage breast cancer" and "Adjuvant endocrine and
targeted therapy for postmenopausal women with hormone receptor-positive breast cancer",
section on 'Duration of endocrine treatment'.)

APPROACH TO THE BREAST CANCER SURVIVOR

Patients with a history of breast cancer should undergo regular follow-up including medical
history, physical examination, surveillance mammography, and evaluation and management of
treatment-related late effects, including assessment of psychosocial distress. Breast magnetic
resonance imaging for surveillance should not be performed routinely except in specific patient
groups, including those with breast cancer susceptibility gene 1 or 2 (BRCA1 or BRCA2)
mutations, those who received therapeutic chest radiation therapy, and those with more than a
20 to 25 percent lifetime risk for breast cancer. (See "MRI of the breast and emerging
technologies", section on 'Screening high-risk women'.)

Breast cancer survivors should also receive ongoing age-appropriate screening studies and
preventive care, consistent with recommendations for the general population, for conditions
other than those related to breast cancer and its treatment. An extensive discussion on the
follow-up of long-term breast cancer survivors is covered separately. (See "Approach to the
patient following treatment for breast cancer".)

Additionally, oncologic consultation is indicated if there is suspicion or evidence of disease
recurrence, or if questions arise regarding the safety of certain interventions (eg, vaginal
estrogen in a patient who has severe atrophic vaginitis despite nonhormonal remedies). (See
"Genitourinary syndrome of menopause (vulvovaginal atrophy): Treatment", section on
'Patients with breast cancer'.)

LONG-TERM ADVERSE EFFECTS OF PRIMARY THERAPY

Most breast cancer survivors report good quality of life, but some patients may have chronic
difficulties associated with physical, cognitive, and social functioning [5-7]. The various long-
term physical and psychological sequelae due to specific breast cancer treatments are
summarized in the table ( table 1).
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Given meaningful improvements in breast cancer outcomes including survival, management
strategies are increasingly addressing the "de-escalation" of therapies in an effort to minimize
the short- and long-term consequences of treatment. Examples of this include the possible
elimination of breast radiation for patients ≥65 with small estrogen receptor (ER)-positive
cancer, a reduction in the frequency and extent of axillary node surgery, a substantial decrease
in the proportion of women with ER-positive tumors who receive chemotherapy in addition to
antiestrogens, and the use of neoadjuvant chemotherapy with adaptive management based on
pathology at surgery to reduce the extent of systemic therapy in women with human epidermal
growth factor receptor 2-positive and triple-negative cancers.

Chest wall and breast complications — Breast surgery, breast reconstruction, and radiation
therapy (RT) may result in long-term complications in the breast and chest wall. These include
formation of seromas, fat necrosis, chronic pain, and recurrent skin infections (cellulitis). (See
"Complications of reconstructive and aesthetic breast surgery" and "Clinical manifestations and
diagnosis of postmastectomy pain syndrome" and "Postmastectomy pain syndrome: Risk
reduction and management".)

In addition to surgical complications, RT may result in long-term issues, including skin and soft
tissue fibrosis or necrosis and poor cosmesis when implants are radiated. Radiation-induced
fibrosis of the skin and subcutaneous tissue is seen most commonly in breast cancer patients in
areas with overlapping treatment fields following breast-conserving surgery with postoperative
RT or after mastectomy and RT, particularly in patients with implants. The risk of radiation
fibrosis after conventional RT for breast cancer is low, particularly with the use of modern skin-
sparing megavoltage equipment. (See "Clinical manifestations, prevention, and treatment of
radiation-induced fibrosis", section on 'Skin and subcutaneous tissue'.)

Soft tissue necrosis in long-term survivors is exceedingly rare, with an estimated incidence of
0.2 percent of patients undergoing RT for early-stage breast cancer in one series [8].

Musculoskeletal complications

Pain and mobility issues — Breast and axillary surgery also can result in musculoskeletal
issues including reduced arm mobility, with some data suggesting improvement with early
physical therapy [9]. RT may compound surgery-related pain and motor restriction, both in the
short and long term [10]. One small prospective study found that breast cancer patients
undergoing axillary dissection and nodal RT did not experience increased shoulder morbidity
relative to those treated with RT to the breast alone and sentinel node biopsy, but the pectoralis
major was stiffer [11], suggesting compensatory mechanisms.
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Rib fractures from RT are uncommon. In one report, the incidence of a rib fracture was less than
3 percent, and the median time to develop a fracture was about one year [8]. The incidence
appears to be higher with RT doses that exceed 50 Gy.

Women treated with an aromatase inhibitor (AI) frequently experience muscle and joint pains,
resulting in treatment discontinuation in up to 20 percent of patients. In addition to these
complaints, treatment with an AI increases the risk for osteoporosis and subsequent fractures.
This is discussed in detail elsewhere. (See "Evaluation and management of aromatase inhibitor-
induced bone loss" and "Managing the side effects of tamoxifen and aromatase inhibitors",
section on 'Musculoskeletal pains and stiffness'.)

Lymphedema — Both breast surgery and RT can lead to the development of early- or delayed-
onset lymphedema, which can involve the breast, chest, and the ipsilateral extremity. Rates of
lymphedema are highest in women who undergo breast-conserving surgery or mastectomy
with axillary lymph node dissection followed by breast/chest wall and comprehensive nodal RT
including the full axilla. Patients in long-term follow-up who present with new-onset
lymphedema should be evaluated for alternate causes of new swelling including tumor
recurrence, infection, and thrombosis. (See "Clinical features and diagnosis of peripheral
lymphedema", section on 'Cancer and cancer treatment'.)

Pulmonary morbidity — RT to the breast can result in pneumonitis, which typically presents as
a persistent dry cough or shortness of breath [8]. Fortunately, with modern RT techniques,
pneumonitis is a rare event [12] (see "Radiation-induced lung injury"). Overlapping exposure to
taxanes may increase the risk of acute pneumonitis.

Neurologic morbidity — Breast cancer treatment can cause several types of neurologic
adverse effects.

Nerve injury — Breast surgery can cause nerve injury, which may result in long-term
symptoms of paresthesias and/or persistent pain in the chest wall. In addition, RT can result in a
brachial plexopathy, manifesting as paresthesia or weakness in the arm or hand [8]. Permanent
brachial plexopathy occurs in less than 1 percent of women receiving ≤50 Gy in 2 Gy fractions
administered to a supraclavicular and axillary apex field. The incidence of plexopathy is
significantly higher with an axillary dose greater than 50 Gy, concomitant chemotherapy
administration [8], and daily RT fractions in excess of 2 Gy [13,14]. (See "Brachial plexus
syndromes", section on 'Neoplastic and radiation-induced brachial plexopathy'.)

Peripheral neuropathy — Neurotoxicity is also a well-recognized side effect of adjuvant
chemotherapy, particularly with taxanes. The peripheral neuropathy that develops during and
after taxanes is generally limited to distal paresthesias and is usually at least partially reversible
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after treatment discontinuation. However, in a meta-analysis, neuropathic symptoms persisted
in 11 to >80 percent at one to three years following treatment [15]. As an example of available
data, in one study, approximately 40 percent of patients receiving anthracycline- and taxane-
based chemotherapy experienced peripheral neuropathy two years after treatment initiation
[16]. In some instances, the neuropathy is permanent. Neuropathy may be painful and interfere
with activities of daily living. Symptomatic improvement may be seen with the antidepressant
duloxetine. (See "Overview of neurologic complications of conventional non-platinum cancer
chemotherapy", section on 'Taxanes'.)

Cognitive dysfunction — The extent of disability associated with cancer or treatment-related
cognitive impairment (eg, impaired memory and decreased ability to concentrate, also known
as "chemo-brain") is not well characterized. Data suggest that cognitive dysfunction related to
chemotherapy and/or endocrine therapy may be an issue for breast cancer survivors. In
addition, symptoms appear to stabilize with the passage of time. Patients considering
chemotherapy may be counseled that the acute effect of treatment on cognitive functioning
stabilizes six months following completion of treatment. However, patients may be aware of
minor cognitive dysfunction affecting verbal and visuospatial abilities. Data, evaluation,
prevention, and treatment are discussed elsewhere. (See "Cognitive function after cancer and
cancer treatment", section on 'Breast cancer'.)

Cardiovascular morbidity — Cardiovascular disease may be a complication of breast RT and
specific systemic agents used in the treatment of breast cancer. Symptoms of early congestive
heart failure should prompt a cardiac evaluation.

Radiation therapy — At present, there does not appear to be a minimum radiation dose that
is entirely safe; however, studies are ongoing to better quantify low radiation doses and the
effects on the heart. It appears clear that the effects of radiation on the heart increase with
increasing doses of radiation. The increased risk can be seen within the first five years and
remains elevated for at least 20 years. Women with significant risk factors for an acute coronary
event may be at a particularly increased risk. In addition, RT that involves the internal mammary
nodes may be associated with treatment-related cardiovascular toxicity if by treating the nodes,
a portion of the heart is placed in the radiation field. (See "Cardiotoxicity of radiation therapy for
breast cancer and other malignancies", section on 'Breast cancer'.)

Systemic treatment — Exposure to chemotherapeutic and biologic agents, such as
anthracyclines and trastuzumab, can result in cardiac morbidity. The incidence of
cardiomyopathy and heart failure secondary to doxorubicin is dose dependent, typically
occurring at higher doses than those administered in the adjuvant setting. In contrast to
cardiotoxicity from anthracyclines, trastuzumab-related cardiotoxicity does not appear to be
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related to cumulative dose. (See "Cardiotoxicity of trastuzumab and other HER2-targeted
agents" and "Risk and prevention of anthracycline cardiotoxicity" and "Clinical manifestations,
diagnosis, and treatment of anthracycline-induced cardiotoxicity".)

Endocrine therapy — The AIs, used in the treatment of hormone-positive postmenopausal
breast cancers, may increase the risk of cardiovascular adverse events compared with
tamoxifen, although the overall risk appears to be low and remains not fully characterized. As
tamoxifen has been associated with a cardioprotective effect in some long-term studies, it is
unknown whether AIs are associated with increased cardiac risk relative to placebo, or only
relative to tamoxifen. (See "Managing the side effects of tamoxifen and aromatase inhibitors".)

Second cancers — Although difficult to quantify, there is an increased risk for second cancers
associated with breast cancer treatment, whether RT, chemotherapy, or tamoxifen. Second
cancers that have been associated with breast cancer treatment include esophageal, lung, and
uterine cancers, as well as melanoma, soft tissue sarcoma (notably angiosarcoma), acute
myeloid leukemia (AML), and myelodysplastic syndromes (MDS) [17].

The development of second malignancies is dependent upon treatment factors (type of
treatment, including dose and duration of exposure), lifestyle factors (including a history of
smoking or alcohol use), and genetic susceptibility. (See "Overview of cancer survivorship care
for primary care and oncology providers", section on 'Risk of subsequent primary cancer'.)

Risks associated with radiation therapy — While patients treated with adjuvant RT are at risk
for radiation-induced solid tumors and myeloid neoplasms, these are rare late complications
[18-21].

A meta-analysis by the Early Breast Cancer Trialists' Collaborative Group including over 40,000
women randomly assigned to radiation or not reported that radiation was associated with an
increase in overall second cancer incidence (relative risk [RR] 1.23, 95% CI 1.12-1.36), and
increased rates, specifically of [22]:

Contralateral breast cancer (881 versus 673 cases; RR 1.20, 95% CI 1.08-1.33),●

Esophageal cancer (RR 2.42, 95% CI 1.19-4.92), mainly in trials including irradiation of the
internal mammary chain nodes and supraclavicular fossa where the esophagus was not
shielded from the radiation field,

●

Leukemia (RR 1.71, 95% CI 1.05-2.79), and●

Lung cancer incidence in the second decade following RT (RR 2.10, 95% CI 1.48-2.98). The
risk was increased primarily in women who smoked prior to and after their diagnosis of

●
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However, the absolute risk of developing a secondary malignancy because of radiation is small.
In a cohort study of 58,000 patients treated for invasive breast cancer, although the 10-year risk
of a second nonbreast primary cancer relative to the general population was elevated (RR 1.22,
95% CI 1.17-1.27), this translated into approximately 13 cancers per 1000 women [20].

The risk of a secondary malignancy after RT varies on the time that has elapsed since treatment
was completed. As an example, secondary leukemias (usually myeloid) tend to occur within five
to seven years; solid tumors, including esophageal cancer, usually present at least 10 years
after radiation [23-25]. However, radiation-induced angiosarcoma typically presents with a
latency period of five to eight years. These issues are discussed in detail elsewhere. (See "Breast
sarcoma: Epidemiology, risk factors, clinical presentation, diagnosis, and staging".)

Women with germline mutations in p53 are at high risk for second malignancies as a result of
radiation exposure and should not be treated with this modality. (See "Li-Fraumeni syndrome",
section on 'Breast cancer'.)

Risks associated with chemotherapy — The cumulative incidence of developing treatment-
related AML and MDS is generally less than 1 percent, but corresponds to a twofold increased
risk of AML/MDS for patients treated with adjuvant therapy as compared with controls (five
excess cases per 10,000 treated patients at 10 years) [20,25-39]. Two-thirds of these patients are
first recognized by evidence of myelodysplasia (usually trilineage dysplasia), marrow failure, and
pancytopenia. In general, treatment-related leukemias are more refractory to conventional
antileukemic therapy, and they have a very poor prognosis. (See "Therapy-related myeloid
neoplasms: Epidemiology, causes, evaluation, and diagnosis".)

Menopausal symptoms — Menopausal symptoms such as hot flashes and vaginal dryness and
atrophy may result from aging, chemotherapy (in premenopausal women), and hormonal
therapy (regardless of menopausal status). There may also be an impact on sexual function as
well as fertility. These issues are discussed below.

Hot flashes — Management of hot flashes in breast cancer survivors is similar to that of
patients not being treated for breast cancer (particularly in its reliance on nonhormonal
treatments for this symptom) and is discussed in further detail elsewhere. (See "Menopausal
hot flashes", section on 'Women with breast cancer'.)

While systemic estrogens and progestins are sometimes utilized to treat hot flashes in women
without history of breast cancer, we avoid such treatments in women with a history of breast
cancer given a potentially heightened risk of recurrence associated with these treatments.

breast cancer.
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Women with hot flashes related to prior cancer treatments may benefit from nonhormonal
pharmacotherapy such as gabapentin or selective serotonin reuptake inhibitors/serotonin-
norepinephrine reuptake inhibitors (SSRIs/SNRIs). Available data regarding interactions
between tamoxifen and SSRI/SNRIs are discussed elsewhere. Use of these agents in patients
treated for cancer is discussed in detail elsewhere. (See "Mechanisms of action of selective
estrogen receptor modulators and down-regulators", section on 'Patients taking SSRIs' and
"Management of psychiatric disorders in patients with cancer", section on 'Depression'.)

Sexual dysfunction — Sexual activity may become less enjoyable and even painful after
treatments for breast cancer. The psychological sequelae of a breast cancer diagnosis can
include strains on relationships and changes in body image, both of which can be detrimental
to sexual functioning [40,41]. Sexual dysfunction is associated with depression in breast cancer
survivors [42]. It is important for clinicians to routinely ask breast cancer survivors about their
sexual functioning. Referral to a sexual health and/or mental health expert may be helpful.

Details on the approach to vulvovaginal atrophy in patients who have had breast cancer are
found elsewhere. (See "Genitourinary syndrome of menopause (vulvovaginal atrophy):
Treatment", section on 'Patients with breast cancer'.)

Briefly, nonhormonal treatments, specifically water or silicone-based lubricants and vaginal
moisturizers, are used as first-line therapy for vaginal dryness and dyspareunia in breast cancer
survivors [43,44]. Lubricants are used at the time of sexual activity. Vaginal moisturizers,
involving bases such as polycarbophil, hyaluronic acid, gums, or gelatins, may be used on a
regular basis for hydrating tissue. For women with dyspareunia that appears to be isolated to
tenderness at the vulvar vestibule with penetration, topical lidocaine may provide relief [45,46].
(See "Vulvar pain of unknown cause (vulvodynia): Treatment", section on 'Topical lidocaine
ointment'.)

Fatigue — A sense of fatigue may persist in survivors for years after cessation of treatment. In
one study, for example, approximately 30 percent of breast cancer survivors had moderate to
severe fatigue more than two years after treatment [47-49]. Before assuming that fatigue is
related to prior treatment for breast cancer, treatable reasons for low energy should be ruled
out, including anemia, thyroid dysfunction, pain, depression, and lack of sleep [49]. (See
"Cancer-related fatigue: Prevalence, screening, and clinical assessment", section on 'Prevalence
and time course' and "Cancer-related fatigue: Prevalence, screening, and clinical assessment",
section on 'Main contributory factors'.)

Psychological effects — Women may experience heightened anxiety and depression after the
completion of therapy. This can be attributed to worry about the risk of recurrence. Dealing
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with this uncertainty is often the most difficult part of the recovery, and fear of recurrence may
extend well past the initial five years of cancer survivorship. (See "Overview of psychosocial
issues in the adult cancer survivor".)

RELAPSE PATTERNS

Genomic subtype and timing and pattern of relapse — While the outcome of breast cancer
treatment is increasingly favorable, women treated for invasive breast cancer remain at risk of
both a locoregional recurrence and the evolution of metastatic disease [50]. Breast cancer is no
longer recognized as a homogeneous entity, but rather a family of malignancies that can be
distinguished by gene expression profiling as intrinsic subtypes.

Clinical patterns of recurrence are associated with these genomic subtypes:

Locoregional recurrence — The incidence of and time to local recurrence, and the pattern of
recurrence, differ after breast-conserving therapy (BCT) versus mastectomy. This is discussed in
detail elsewhere. (See "Clinical manifestations and evaluation of locoregional recurrences of
breast cancer", section on 'Epidemiology'.)

Distinguishing new cancers from true recurrences is important, as it may influence the
treatment approach. (See "Clinical manifestations and evaluation of locoregional recurrences of

In general, luminal A and B cancers exhibit a tendency to recur that is continuous over a
long period of time (20 years or more), with the majority of these events identified beyond
five years from diagnosis. Skeletal involvement is common. (See "Adjuvant endocrine and
targeted therapy for postmenopausal women with hormone receptor-positive breast
cancer", section on 'Rationale for extended treatment in some patients'.)

●

Human epidermal growth factor receptor 2 (HER2)-enriched and basal subtypes are most
often associated with early recurrence events (most within five years from diagnosis), a
higher incidence of visceral involvement, a predilection for central nervous system (CNS)
metastases, and a lower likelihood of skeletal metastases. The risk of recurrence of these
cancers after the first five years is low [51].

●

Patients with a late recurrence likely have a more favorable prognosis than patients with
early recurrence. As an example, in one study including over 3500 patients with breast
cancer recurrence, those with a late versus early recurrence (≥10 years versus <10 years
from primary diagnosis) experienced a lower risk of breast cancer-associated death
(hazard ratio 0.72) [52].

●
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breast cancer", section on 'Distinguishing a new primary from a recurrence'.)

The surgical approach to recurrent disease depends on the initial surgical approach, and
whether (and what kind of) radiation was used:

Management of locoregional recurrence, including indications for surgery, RT, and systemic
therapy (including chemotherapy and endocrine therapy), is discussed elsewhere. (See "Surgery
and radiation for locoregional recurrences of breast cancer" and "Systemic therapy for
locoregionally recurrent breast cancer".)

Metastatic disease — Although a substantial minority of recurrences involve the chest wall and
axillary or supraclavicular lymph nodes only, breast cancer has the potential to metastasize to
almost every organ in the body ( table 2).

The most common sites of metastases are bone, liver, and lung. Approximately 50 to 75 percent
of patients who relapse distantly do so in a single organ; the remainder will develop diffuse
metastatic disease [53]. Less than 5 percent of patients overall will manifest CNS involvement as
the first site of metastatic disease, but the frequency is significantly higher in HER2-enriched
and basal intrinsic subtypes. Management of brain metastases in breast cancer is discussed
elsewhere. (See "Brain metastases in breast cancer".)

In general, for women who were previously treated with lumpectomy/radiation and
experience an isolated operable locoregional recurrence, a mastectomy should be
performed because further radiation treatment is not generally an option to reduce the
risk of another local recurrence. However, there is interest in offering select patients a
second BCT, as discussed elsewhere. (See "Surgery and radiation for locoregional
recurrences of breast cancer", section on 'Select patients with prior radiation'.)

●

For women who did not previously receive radiation therapy (RT) and for those treated
with partial breast irradiation, re-excision may be appropriate because the women may be
candidates for RT. (See "Surgery and radiation for locoregional recurrences of breast
cancer", section on 'For those with no prior RT'.)

By contrast, a local recurrence following mastectomy is usually manifest as a mass in the
chest wall, regional nodal basins (ie, infraclavicular, supraclavicular, or axillary regions), or
overlying skin. Treatment generally involves excision of the recurrence (if surgically
resectable), as well as possibly RT (if not previously administered), and systemic therapy.
(See "Clinical manifestations and evaluation of locoregional recurrences of breast cancer",
section on 'Postmastectomy recurrence'.)

●
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The treatment approach to women presenting with metastatic breast cancer is discussed
separately. (See "Overview of the approach to metastatic breast cancer" and "Epidemiology,
clinical manifestations, and diagnosis of brain metastases" and "The role of local therapies in
metastatic breast cancer".)

Second primary breast tumors — A personal history of either invasive or in situ breast cancer
increases the risk of developing an invasive breast cancer in the contralateral breast, although
this risk is decreasing with more effective adjuvant systemic treatments that reduce both
recurrences and new breast cancers [54].

As an example, in one observational study including almost 420,000 women who were ≥1 year
from their primary diagnosis of unilateral invasive breast cancer, breast cancer patients had
approximately twice the risk of developing cancer in the contralateral breast when compared
with that expected in the general population (standard incidence rate of 2.2) [54]. The five-year
cumulative incidence of contralateral breast cancer (CBC) ranged from 1.0 percent in younger
women (age <50 years) with a first estrogen receptor (ER)-positive tumor to 1.9 percent in
younger women with a first ER-negative tumor.

In a separate study, risks of CBC among those with hormone receptor-positive breast cancer
were approximately 0.2 percent per year for the first five years after diagnosis (during adjuvant
endocrine therapy), 0.5 percent per year for the subsequent five years (after endocrine
treatment), and somewhere between these estimates for the following 5 to 10 years [55].

In the setting of a personal history of breast cancer, a family history of breast cancer further
increases CBC risk. For example, in a case-control study of women with CBC matched with
women with unilateral breast cancer as controls, having a first-degree relative with breast
cancer increased risk of CBC by almost twofold [56,57]. Risks were further increased if the
relative was diagnosed at age <40 years.

For women with a known genetic predisposition, the risk is much higher. The lifetime risk of
second primary breast cancers may be as high as 65 percent for breast cancer susceptibility
gene 1 (BRCA1) mutation carriers and 50 percent for breast cancer susceptibility gene 2 (BRCA2)
carriers [58]. (See "Genetic testing and management of individuals at risk of hereditary breast
and ovarian cancer syndromes" and "Overview of hereditary breast and ovarian cancer
syndromes".)

A substantial number of second primary breast cancers occur after five years, necessitating
long-term surveillance for all women with a history of breast cancer. This is especially true for
hormone receptor-positive breast cancers, which can recur twenty years or even more beyond
primary diagnosis. (See "Approach to the patient following treatment for breast cancer", section
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on 'Breast imaging' and "Adjuvant endocrine and targeted therapy for postmenopausal women
with hormone receptor-positive breast cancer", section on 'Rationale for extended treatment in
some patients'.)

Limited data suggest a slight excess of CBCs following breast or chest wall RT compared with
nonirradiated patients [59-61], but data are conflicting [62]. As an example, in data from an
Early Breast Cancer Trialists' Collaborative Group meta-analysis, the annual odds ratio (OR) for
CBC for irradiated compared with nonirradiated women was 1.18 [59]. This result was
statistically significant for women 50 years of age and older (OR 1.25), but not for younger
women (OR 1.09). A more contemporary study also found an association between radiation for
breast cancer and development of subsequent contralateral breast cancer, with a risk ratio of
1.20 [22].

By contrast, other data suggest that the risk may be higher with younger age at treatment
[60,61,63,64]. A nested case-control study including patients with known BRCA1/BRCA2
mutations did not find an increase in CBCs in carriers irradiated for breast cancer (irrespective
of age) [62]. Clearly, data are conflicting and further study is needed.

SUMMARY

Approach to the breast cancer survivor – Patients with a history of breast cancer should
undergo regular surveillance mammography and evaluation of treatment-related late effects.
Breast magnetic resonance imaging for surveillance should not be performed routinely, except
for select high-risk subgroups. (See 'Approach to the breast cancer survivor' above.)

Adverse effects of primary therapy

Chest wall and breast complications – Breast surgery, breast reconstruction, and
radiation therapy (RT) may result in long-term complications in the breast and chest wall.
These include formation of seromas, recurrent skin infections, and rarely, soft tissue
necrosis. (See 'Chest wall and breast complications' above.)

●

Musculoskeletal complications●

From radiation and surgery - Both breast surgery and radiation can lead to pain and
reduced arm mobility, and lymphedema of the breast, chest, arm, and hand. Rates of
lymphedema are highest in women who undergo a full axillary lymph node dissection
plus breast/chest wall and comprehensive nodal RT. Radiation can increase fracture
risks. (See 'Lymphedema' above and 'Musculoskeletal complications' above.)

•
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Relapse patterns

From systemic therapy – Aromatase inhibitors can cause muscle and joint pains, as well
as bone thinning. (See 'Pain and mobility issues' above.)

•

Neurologic morbidity●

Nerve injury and peripheral neuropathy – Breast surgery, RT, and chemotherapy can be
associated with nerve injury, which can cause long-term symptoms of paresthesias,
weakness, and/or persistent pain. (See 'Nerve injury' above and 'Peripheral neuropathy'
above.)

•

Cognitive dysfunction – The extent of cognitive dysfunction appears small, and typically
stabilizes approximately six months following completion of chemotherapy, but may be
ongoing during the long duration of antiestrogen treatment in some patients. Patients
may be at risk for minor issues related to verbal and visuospatial abilities. (See
'Cognitive dysfunction' above.)

•

Cardiovascular disease – Cardiovascular disease may be a complication of breast RT if a
portion of the heart is in-field. Anthracyclines and human epidermal growth factor 2-
directed agents also increase the risk. (See 'Cardiovascular morbidity' above.)

●

Second cancers – There is an increased risk for second cancers associated with breast
cancer treatment, whether related to breast irradiation, chemotherapy, or tamoxifen. (See
'Second cancers' above.)

●

Menopausal symptoms – Menopausal symptoms are frequent with breast cancer
treatment, including hot flashes and sexual dysfunction. (See 'Menopausal symptoms'
above.)

●

Psychological effects – Patients may experience heightened anxiety, particularly worry
about the risk of recurrence, which can persist for years. (See 'Psychological effects'
above.)

●

Fatigue – Fatigue may persist in survivors for years after cessation of treatment. Before
assuming that fatigue is related to prior treatment for breast cancer, treatable reasons for
low energy should be ruled out, including anemia, thyroid dysfunction, pain, depression,
and lack of sleep. (See 'Fatigue' above.)

●

Impact of radiation on local recurrences – While the outcome of breast cancer
treatment is increasingly favorable, women treated for invasive breast cancer remain at

●
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GRAPHICS

Common long-term and late effects of breast cancer treatment

Effect Management options

Surgical

Cosmetic effects Plastic surgery

Functional disability of arm or chest wall, pain Physical therapy

Scarring/adhesions Plastic surgery

Lymphedema Physical therapy, avoid trauma to involved arm*

Radiation

Second malignancies Image masses arising near radiation field

Pneumonitis, pulmonary fibrosis Symptomatic management

Cardiac damage Lifestyle risk-reduction (diet, exercise, tobacco
avoidance)

Lymphedema As above

Systemic therapy

Second malignancies (myelodysplasia and
leukemia)

Check CBC if symptoms of leukemia arise

Ototoxicity (eg, cisplatin) Symptomatic management

Cardiomyopathy (eg, anthracyclines) Symptomatic management

Renal toxicity (eg, cisplatin) Symptomatic management

Premature menopause and infertility (eg,
alkylating agents)

Referral to infertility specialist

Menopausal symptoms Gabapentin, SNRI (eg, venlafaxine), SSRI

Sexual dysfunction Counseling, lubricants

Osteoporosis (eg, hormonal therapy,
chemotherapy)

Calcium, vitamin D, exercise, bisphosphonate

Neuropathy (eg, taxanes and platinums) Symptomatic management (eg, antidepressants,
antiseizure medications for painful neuropathy)

Cognitive dysfunction Cognitive therapy

Weight gain Exercise and diet

Fatigue Exercise, rule out other causes

[1]

¶
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CBC: complete blood count; SNRI: serotonin-norepinephrine reuptake inhibitors; SSRI: selective
serotonin reuptake inhibitors; TSH: thyroid stimulating hormone.

* Surgical approaches are also available for management of lymphedema.

¶ Referral to a cardiologist is appropriate.

Reference:
1. Hayes DF. Clinical practice. Follow-up of patients with early breast cancer. N Engl J Med 2007; 356:2505.
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Signs and symptoms consistent with breast cancer relapse

Locoregional recurrence

Mass in the ipsilateral breast following breast conserving therapy

Mass in the chest wall after mastectomy

Nipple discharge in the treated breast following breast conserving therapy

Rash localized to the treated breast or chest wall

Axillary, supraclavicular, infraclavicular, or cervical lymph node enlargement

Systemic recurrence

Skeletal relapse: localized, progressive bone pain or tenderness

Pulmonary metastasis: pleuritic chest pain, cough, dyspnea

Liver relapse: right upper quadrant discomfort, fullness, or pain; weight loss; anorexia

CNS metastasis: persistent headache, mental status changes, new onset seizure, focal motor or
sensory loss, bladder or bowel dysfunction

CNS: central nervous system.

Reproduced with permission from: Emens LA, Davidson NE. The follow-up of breast cancer. Semin Oncol 2003; 30:338.
Copyright © 2003 Elsevier.
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