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Abstract

Over two-thirds of women will experience breast pain in their lifetime. As one of the leading breast
symptoms for which women seek medical attention, breast pain is suspected to be underreported
and under-studied. Cyclical breast pain is related to hormonal changes. Noncyclical breast pain
is independent of the menstrual cycle and can be idiopathic and related to chronic pain syn-
dromes, infections, ill-fitting bras, musculoskeletal abnormalities, pregnancy, perimenopause,
and postsurgical causes. Breast pain can also present in transgender patients and may require
additional considerations as to the underlying cause. Imaging of mastalgia depends upon the
suspected etiology. Inappropriate imaging for breast pain is associated with significant utilization
of health care resources. Cyclical breast pain does not require an imaging work-up. The work-up
of focal, noncyclical breast pain includes ultrasound for women aged younger than 40 years, and
mammography and ultrasound for women aged 40 years and older. Management of breast pain is
often supportive, as most breast pain resolves spontaneously. If pain persists, imaging and man-
agement should follow a step-wise approach. If conservative measures fail, second-line therapy
is topical nonsteroidal anti-inflammatory drugs. If breast pain is severe and resistant to conser-
vative methods, additional third-line therapies can be added by breast care specialists with spe-
cific knowledge of the potential deleterious side effects of these medications. While the causes of
mastalgia are overwhelmingly benign, breast pain can significantly impact quality of life, and the
breast radiologist should be familiar with causes, management, and treatment recommendations
from a multidisciplinary approach.
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Key Messages

e While the causes of breast pain are overwhelmingly benign,
mastalgia can significantly impact quality of life, and the
breast radiologist should be familiar with causes, manage-
ment, and treatment recommendations from a multidisciplin-
ary approach.

* When breast pain is associated with other symptoms, such
as a palpable mass, skin changes, edema, or nipple dis-
charge, the pain should be considered a secondary symp-
tom, and imaging work-up should be geared toward the pri-
mary symptom.

* Breast pain is not usually a sign of breast cancer, and most
breast pain resolves spontaneously.

impacted their quality of life. Among women with mastalgia, over
40% report effects on sexual activity; 35% report effects on sleep;
and 5% report effects on work activity (15). About one out of four
women who experience breast pain report moderate to severe pain
and tenderness lasting greater than 5 days (12, 15). In addition to
impaired quality of life, those with mastalgia often have increased
anxiety, depression, and fatigue (19).

Concern for malignancy is often a source of anxiety in those with
mastalgia (20). This has contributed to breast pain becoming the most
common breast-related symptom for which a woman will seek con-
sultation from her primary care physician or breast surgeon (13).
A large number of patients with breast pain will ultimately be referred
to a breast imaging facility for further evaluation and reassurance (21).

Common causes of breast pain

Mastalgia is typically classified into cyclical mastalgia (breast pain
that predictably relates to the menstrual cycle) and noncyclical
mastalgia (breast pain unrelated to the menstrual cycle). Cyclical
is more common than noncyclical mastalgia; about two-thirds of
women with mastalgia report cyclical symptoms with pain begin-
ning in the week prior to menstruation (14, 15).

Cyclical or physiological breast pain

Cyclical or physiological breast pain is breast pain that is intermit-
tent, recurrent, and related in time to the menstrual cycle. Cyclical
breast pain is commonly bilateral and localized in the upper outer
quadrants, but it can be unilateral or asymmetric. The breast is a
dynamic organ with histologic changes occurring in breast tissue
during different phases of the menstrual cycle. The ovulatory men-
strual cycle results from a complex interaction of hormones pro-
duced by the hypothalamus, pituitary, and ovary (Figure 1) (22).
Physiological breast pain typically occurs in the luteal phase.
Coinciding with rising progesterone levels, there are increases in
lobule size, terminal ductal units, and basal epithelial cells pro-
liferation. Stromal edema can occur, coinciding with sensation of
breast fullness and venous congestion (23). Breast MRI in women
during the luteal phase shows increased T2 signal, which likely
reflects the increasing stromal edema (24, 25). These morphologic
changes and changes in hormonal levels are believed to contribute
to the increase in incidence of breast pain in the luteal phase of the
cycle (26). The link between breast pain and luteal morphologic
and hormonal changes is supported by studies that have shown
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Figure 1. Endocrine pathways involved in the ovulatory menstrual cycle. (+) indicates stimulation. Abbreviations: GnRH, gonadotropin releasing hormone; FSH,

follicle stimulating hormone; LH, luteinizing hormone.
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that cyclical morphological breast changes do not occur in the
absence of an intact anterior pituitary gland or the ovaries (27).
The exact hormonal pathway leading to breast pain is still not
completely understood. More recent studies have suggested that
sex hormone binding protein (SHBP) may play a role in breast
pain (Figure 2). SHBG has been positively associated with percent
water in breast tissue which is thought to contribute to breast pain
(28, 29).

Perimenopausal Breast Pain

Menopause is defined as the time period that occurs in females fol-
lowing 12 consecutive months of amenorrhea. There is a transitional
phase prior to menopause termed perimenopause, when women ex-
perience physical changes but continue to have menstrual periods.
In menopause, estrogen levels are lower than premenopausal levels,
and, paradoxically, in perimenopause, estradiol levels are higher
than premenopausal levels and are often erratic during this time
period (30, 31).

The endocrine basis of the elevated estradiol levels seen in peri-
menopause is not fully understood. Elevated and erratic estradiol
levels likely explain the symptoms women experience during peri-
menopause (32). Elevated estradiol levels in perimenopause may be
related to decreasing levels of a glycoprotein called inhibin B. Inhibin
B is normally secreted by the ovaries, and it negatively feedbacks
to the pituitary gland to inhibit follicle stimulating hormone (FSH)
synthesis and secretion (32). Inhibin B levels have been shown to
decrease during perimenopause due to ovarian aging (Figure 3).
With less negative feedback, FSH levels increase. Elevated FSH
stimulates additional antral follicles in the ovary, which in turn make
more estradiol.

Sore and swollen breasts is a common complaint in patients
with breast pain associated with perimenopause. Breast tenderness
was a symptom for 34% of women in early perimenopause, and
the symptoms of breast tenderness decreased in the late perimeno-
pausal and postmenopausal time periods (33). In another study,
26% of perimenopausal women indicated that they experienced
extreme breast pain, and this resulted in a negative view of meno-
pause (34).
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Pregnancy- and Lactation-Related Breast Pain

Estrogen and progesterone secretion increase substantially during
pregnancy (35). Under hormonal stimulation, the breast underdoes
a process of growth and development to prepare the breast for milk
production after delivery (36). Rising levels of estrogen stimulate
ductal arborization and differentiation of epithelial cells into ductal,
acinar, and myoepithelial elements (36). Estrogen also stimulates
blood vessel growth and the synthesis and release of prolactin from
the pituitary gland (which will stimulate secretion of milk after de-
livery). Rising levels of progesterone stimulate lobulo-alveolar devel-
opment in the presence of estrogen and prolactin (36, 37). Therefore,
there is an overall increase in breast tissue volume and a marked in-
crease in vascular supply to the breast during pregnancy (36). These
morphological changes can be accompanied by feelings of breast
pain and fullness.

In breastfeeding patients, breast pain is one of the most common
complaints that an obstetric care provider will encounter (38), and it
may be due to a variety of causes including engorgement, milk stasis,
candidiasis, nipple eczema, vasospasm of the nipple, ankyloglossia
(commonly known as tongue-tie) of the newborn, trauma, derma-
titis, herpes simplex viral outbreaks, or mastitis (38). Nipple and/
or breast pain is the second most common factor causing mothers
to abandon breastfeeding (38). Engorgement is the result of inef-
fective or infrequent milk removal from the breast and may be a
result of mother—infant separation, a sleepy baby, sore nipples, or
improper breastfeeding technique (38). An obstructed duct is a lo-
calized blockage of milk resulting from milk status, sometimes due
to failure to vary nursing positions or by tight or restrictive clothing
(38). Sore nipples are the most common complaint raised by pa-
tients in the immediate postpartum period; however, severe nipple
pain, the presence of nipple cracks or fissures, pain that persists
throughout a feeding, or pain that is not improved by the end of the
first week requires evaluation (38).

Breast Pain inTransgender and Gender-

Reassignment Patients

Transgender is an adjective used to describe an individual whose
gender does not correspond to the one assigned to them at birth.

Breast
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Estrogen
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Figure 2. Role of sex hormone binding protein (SHBP) in the transport of estrogens. SHBP is a molecule that transports estrogens and testosterones through

the blood to other tissues in the body (including breast tissue).
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Transgender individuals perceive their breasts as being an important
part of their gender identity (39), and respect and consideration of
their anatomic and physiologic choices and social vulnerability is
essential (40). Gender reassignment refers to steps taken to perman-
ently alter persons’ phenotype to align with their gender identity, and
it is often achieved by hormone treatment and surgery (41). Changes
in the breast tissue from hormone therapy, breast binding, mastec-
tomy, or breast augmentation may offer unique challenges to the
health care provider when evaluating breast pain (Table 1).

A transgender women is a person who was assigned male sex
at birth but identifies as a female (42). When a transgender female
transitions from male to female, she is usually treated with estrogen
therapies and androgen-lowering medications to promote breast de-
velopment and feminization. The breast tissue that develops usually
includes the development of ducts, lobules, and acini (43). On a mam-
mogram, the breast tissue of a transgender woman has a similar ap-
pearance to that of nontransgender women, and transgender women
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can have similar breast pathologies to nontransgender women. In re-
view of the literature, breast pain has not been a significant reported
side effect in transgender women using hormonal therapy to achieve
breast growth (41, 42, 44, 45). However, transgender females often
seek breast augmentation with implants to further achieve desired
breast size. In transgender females undergoing augmentation, use of
free silicone and other particles including mineral oil, liquid paraffin,
or petroleum jelly have been associated with palpable lumps as well
as breast pain (43, 46).

When a transgender male transitions from female to male, he is
often treated with testosterone and may elect to undergo bilateral
subcutaneous mastectomy to achieve a masculine chest appearance,
termed top surgery (43). Prior to or instead of hormonal or inva-
sive therapy, chest binders are often used by transgender males to
achieve a male chest appearance (47). Chest binding involves the
compression of the chest tissue for masculine gender expression,
and for these individuals, chest binding is beneficial mentally and
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Figure 3. Comparison of the endocrine pathways involved in premenopause and perimenopause. In perimenopause, Inhibin B levels decrease resulting in
less negative feedback to the pituitary gland. This results in elevated levels of FSH, which stimulate additional follicles to produce more estradiol. (+) indicates
stimulation. (-) indicates inhibition. Abbreviation: FSH, follicle stimulating hormone.

Table 1. Summary of Causes Related to Breast Pain inTransgender and Gender-Reassignment Patients and Diagnostic Imaging

Recommendations

Methods Related to
Breasts Used to Achieve
Gender for which They

Definition Identify

Causes of Breast Pain

Imaging of Breast Pain in Transgender
Individuals

Transgender Assigned male e Hormonal treatment to
female sex at birth but  develop breast tissue
identifies asa  ® Breast augmentation
female o Free silicone injections or
other particles into breast

o Injected particles
associated with
complaints of breast
lumps and pain

e For focal pain in transgender women with
hormonal-induced breast tissue, diagnostic imaging
is the same as in a nontransgender female (43).

e Consider MRI to evaluate concerning pain in
patients with silicone breast implants or free
injection of particles.

Transgender Assigned female e Chest binding  Breast pain due to chest  ® A patient could have residual breast tissue after
male sex at birth but e Mastectomy binding mastectomy. Therefore, concerning focal breast
identifies as a e Chronic pain following pain following mastectomy should be addressed.
male mastectomy Consider ultrasound first and then breast MRI if

indicated (51).
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emotionally (47). There are many negative health effects associ-
ated with chest binding, with 97.2% of participants in one study
on breast binding reporting at least one negative outcome attrib-
uted to binding, including breast tenderness, which was reported
in 34% of participants (47). For those who elect to undergo mast-
ectomy, the technique employed depends on breast size, degree of
skin excess, skin elasticity, and nipple size and position (48). Chronic
pain following mastectomy has been reported in nontransgender
women undergoing mastectomy, with the most common symptoms
including aching, throbbing, shooting, stabbing, and sharp pain and
pain extending into the arm and shoulder regions (49, 50). There
have been no large, well-controlled studies conducted to evaluate the
adverse effects of hormone therapy on breast tissue of transgender
individuals.

Many of the procedures and practices transgender individuals
choose to undergo, such as implantation, injection, binding, and
mastectomy, carry serious risks (40) and associated breast pain, and
these patients should be treated with attention to both their genetic
sex and the sex they are assuming (40).

Breast Pain Associated with Chronic Pain Syndromes
The association of mastalgia with anxiety, depression, and fatigue
(19) has been well established. Other psychological conditions have
been associated with mastalgia including posttraumatic stress dis-
order, panic disorders, eating disorders, alcohol misuse, chronic
pelvic pain, irritable bowel syndrome, history of domestic violence,
and history of emotional abuse (52, 53). Recently, the relationship
between mastalgia and chronic pain syndromes such as fibromyalgia
has been examined, and, although not fully understood, studies have
shown mastalgia and fibromyalgia are common comorbid condi-
tions (52, 54, 55) It has been estimated that of those patients with
fibromyalgia, over 40% will have comorbid mastalgia, and of those
with mastalgia, approximately 40% will meet criteria for fibro-
myalgia (52, 54, 55). Furthermore, it was shown that mastalgia
is aggravated by stress, particularly in those with comorbid fibro-
myalgia. In addition, those patients with comorbid pain conditions
tend to experience higher levels of breast pain compared to patients
without comorbid conditions and breast pain (54, 55). Although the
associations are not fully understood, it is clear that some patients
with mastalgia may have associated conditions that complicate and
potentiate their breast pain.

Noncyeclical breast pain

The causes of breast pain in those patients who present with
noncyclic symptoms are overwhelmingly benign, yet because
noncyclical, focal, persistent pain has been associated with cancer,
imaging evaluation of these patients is appropriate (56, 57). The in-
cidence of breast cancer found in the setting of focal breast pain (not
associated with a palpable lump) ranges from 0%-4.6% (21, 58-60)
Many times, the etiology of the noncyclical breast pain will not be
elucidated, and the cause is probably best described as idiopathic.
Noncyclical breast pain resolves on its own in 50% of women (61).
However, sometimes the cause of noncyclical, focal, persistent pain
can be determined. Some of the more common specific causes are
further discussed below.

Infection as Cause of Breast Pain

Mastitis and abscess are related infectious processes that often cause
pain associated with inflammation. These infections most commonly

occur in the context of lactation but can also occur in patients who
are not lactating.

Inflammatory Causes of Breast Pain

Inflammatory breast cancer can present with pain, but this is re-
ported to occur in less than 20% of patients (62, 63). Idiopathic
granulomatous mastitis is an entity that produces inflammation of
the breast via an autoimmune process rather than infectious agent
(64), and it can be associated with breast pain.

Masses as a Cause of Breast Pain

Breast pain is an unusual presentation for solid masses in the
breasts. However, breast cysts are a frequent cause of breast pain.
Benign solid masses that can present with pain include growing
fibroadenomas, infarction in a fibroadenoma, or phylloides tumors.
Isolated breast pain is associated with cancer in less than 1% of
cases (56, 65).

Structural Causes of Breast Pain

Ill-fitting bras and insufficient breast support can lead to the de-
velopment of several negative health outcomes such as upper limb
neural symptoms and deep bra furrows caused by excessive strap
pressure, neck and back pain (66-69), poor posture, and exercise-
induced breast discomfort (70-72). Breast pain may be unrelated
to the breast and instead be due to musculoskeletal and structural
causes including referred pain from arthritis or costochondritis (73).
Clinical exam may identify a musculoskeletal cause by reprodu-
cing symptoms through localized pressure on the chest wall (73).
Macromastia, abnormal enlargement of the breast tissue in excess
of the normal proportion, can be caused by glandular hypertrophy,
excessive fatty tissue, or a combination of both (74). Macromastia
can cause a number of symptoms including back pain, neck pain,
shoulder grooves, rashes under the breast, and breast pain (75).

Postsurgical Causes of Breast Pain

Acute pain following surgery can resolve or develop into a more
chronic condition (76). Efforts are ongoing to develop screening
tools for the preoperative psychosocial and psychophysical pheno-
types as predictors of acute pain outcomes after breast surgery (77).
Lymphedema is the abnormal swelling that can develop in the arm,
breast, or torso in patients as a side effect of breast cancer surgery
(often axillary node dissection) or radiation. The mechanism is
felt to be related to the disruption of the primary axillary lymph-
atic drainage pathway. Breast lymphedema can be accompanied by
symptoms of achiness, fullness, and heaviness in the breast and axil-
lary regions (78). Lymphedema of the breast can also occur after sur-
gery particularly with the addition of radiation therapy in the breast
cancer patient. Approximately one-quarter of patients may experi-
ence breast edema following breast-conserving surgery and radio-
therapy, with the highest prevalence 6 months after surgery (79).

Medication-Related Causes of Breast Pain

Daily combination oral contraceptives (COCs) can cause breast ten-
derness as a side effect (80). The vaginal ring is a nonoral hormonal
contraceptive that delivers a lower dose of estrogen vaginally than
COCs, and it is associated with fewer side effects such as breast ten-
derness. Conversely, the transdermal contraceptive patch has higher
total estrogen exposure compared to COCs and slightly higher rates
of breast tenderness (81).
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Other examples of medications that have been associated with
breast pain include antidepressants and antipsychotic medications
including SSRIs, amitriptyline, and haloperidol; certain cardiac
medications including digoxin and spironolactone; and antimicro-
bial agents such as metronidazole and ketoconazole, and cimetidine
(in males) (14).

Imaging of breast pain

Breast imaging is not indicated in patients with cyclical breast pain
or breast pain that is diffuse and nonfocal. When pain is associ-
ated with other symptoms (palpable mass, skin changes, edema,
or nipple discharge), the pain should be considered a secondary
symptom, and imaging work-up should be tailored to the primary
symptom (82).

When breast pain is persistent, focal (less than one quadrant),
and noncyclical, imaging studies may provide additional important
information. For patients aged younger than 40 years, directed
breast sonography is the most appropriate imaging step (82, 83). For
patients aged 40 years and older, diagnostic mammography and dir-
ected sonography are appropriate (82, 83) (Figure 4). For pregnant
patients, ultrasound should be the initial imaging modality utilized
in the work-up of concerning breast pain.

Digital breast tomosynthesis (DBT) imaging overcomes some of
the limitations of overlapping tissue and decreases lesion masking, and
it should be utilized if available and the breast tissue is dense. Although
there are no prospective studies comparing DBT to standard 2D im-
aging in the setting of breast pain, DBT has been shown to increase
lesion visualization and characterization in the diagnostic setting (84).

Ultrasound can identify mass lesions, and potentially can find
treatable causes of breast pain such as cysts. Ultrasound may be par-
ticularly useful in the patient with negative mammogram and dense

Patient with Breast Pain

breasts. The utility of sonography is less clear after a negative mam-
mogram in a fatty replaced breast. The addition of sonography in
these cases may add costs not justified by the outcomes data. Leddy
and colleagues found that ultrasound resulted in additional biop-
sies and recommendations for follow-up exams without detection of
additional cancers (58).

For those with breast pain, the negative predictive value of mam-
mography and ultrasound has been demonstrated to be near 100%
(21, 57, 85). After initial imaging and reassurance, most women re-
quire no follow-up intervention (12, 21). A negative ultrasound may
provide important reassurance and relieve the anxiety that breast
pain can provoke. Women with high levels of anxiety, perceived
stress, and general worry about their health may need further re-
assurance during the diagnostic consultation, especially if they were
only educated to high school level (86).

Additionally, more recent studies have demonstrated that those
who received initial breast imaging were significantly more likely to
have subsequent imaging, biopsies, follow-up visits, and utilization
of other clinical services, compared with those who did not have
initial imaging (87, 88). This suggests that for those with mastalgia,
imaging may not provide as much reassurance as previously thought,
and the value of imaging for mastalgia should be carefully examined.

Imaging of transgender individuals depends on whether they
have breast tissue and their risk factors. For a transgender male
who still has breasts and has not had top surgery, routine screening
should be the same as if he were female. For transgender females
who have received hormone treatment with subsequent development
of ductal epithelium and lobules, there are no clear recommenda-
tions for breast screening. Although not evidence based, screening
mammography has been suggested for transgender women with risk
factors, including those receiving hormone treatment for greater
than 5 years (43). Since transgender women with breast tissue can
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Figure 4. Algorithm for the physician evaluating breast pain.
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develop similar breast pathology to that of nontransgender women,
diagnostic imaging using mammography, ultrasound, and MRI is the
same in these two groups. For transgender females who have under-
gone augmentation by direct injection of particles, enhanced breast
MRI may be more helpful to evaluate clinical findings since mam-
mography is less sensitive in this group (43).

Management of breast pain

Management of breast pain depends on the underlying etiology and,
generally, should be managed by the patient’s primary care provider.
Therapies that are more advanced for treatment-resistant breast pain
may require referral to a specialist. For some women, a clear etiology
for their breast pain is evident (mass, cyst, infection, etc.), and man-
agement can be tailored to this diagnosis. However, for most women,
the etiology of their breast pain is not clearly understood, which
makes treatment of most breast pain challenging (Table 2).

Table 2. Therapies for Cyclical and Noncyclical Breast Pain

Treatment of Idiopathic Breast Pain

Since breast pain is rarely associated with breast cancer and most
breast pain resolves spontaneously, reassurance and education are
usually sufficient for many patients (61, 89). Adequate bra support has
also been shown to be beneficial in improving mastalgia (90). Exercise
is a third conservative measure that may help decrease breast pain, as-
suming a supportive sports bra is worn when participating (91).

A number of dietary modifications including a low-fat diet, limiting
caffeine intake, vitamin consumption, evening primrose oil, and con-
suming soy have been proposed to relieve breast pain. However, their ef-
fectiveness is unclear since they have not been studied using randomized
controlled trials (61, 92, 93). If breast pain persists despite conserva-
tive measures, the next recommended therapy is a topical nonsteroidal
anti-inflammatory drug (NSAID), such as Diclonfenac. Topical NSAIDs
are nonprescription and have been shown to significantly decrease
breast pain without significant side effects (61, 94, 95). Oral NSAIDS
have not been shown to have benefit over topical NSAIDs.

Therapy Proposed Mechanism Effect on Breast Pain Side Effects
Conservative measures
Reassurance Relieves anxiety Cyclical breast pain resolves spontaneously None
within 3 months in 20%-30% of women;
noncyclical breast pain may resolve in
about 50% of women (61) Reassurance
effectively treated mild, moderate, and
severe mastalgia in 86%, 71%, and 52%
of patients, respectively (97)
Well-fitting bra ~ Helps support ligamentous structures and May improve (90) None
reduces amplitude of breast displacement
during walking and running
Exercise (91) May improve, can increase breast pain if the None
breast is not well supported
Dietary & lifestyle
Fat reducing diet Likely negligible effect None
Evening Primrose Oil Likely negligible effect None
Vitamin E or D Likely negligible effect None
Caffeine Reduction Likely negligible effect None
Soy (92) Isoflavones in soy may bind to estrogen May relieve pain in premenopausal women None

receptors and block effects in breast
tissue

Smoking cessation No clear link

Analgesics
Oral NSAIDs Anti-inflammatory by inhibiting No benefit over topical NSAIDs Gastrointestinal effects
prostaglandins
Topical NSAIDs  Anti-inflammatory by inhibiting Significant decrease in cyclical and Potential for elevation of LFTs (61)
(98) prostaglandins noncyclical breast pain

Hormonal therapies

Danazol LH/FSH inhibitor, binds to sex hormone third-line agent; decreases cyclical breast
receptors in target tissues resulting in  pain
antiestrogen effects
Tamoxifen Selective estrogen receptor modulator  Third-line agent; reserved for severe breast
pain; reduced breast pain by 71%-96% in
women with cyclic breast pain and 56%
of women with noncyclic breast pain
Gonadorelin Inhibitor of pituitary gonadotropin Reserved for severe refractory breast pain
analogues secretion decreasing production of

estradiol

Weight gain, menstrual irregularity,
nervousness, deepening of voice, and
androgenic effects on fetus

Venous thrombosis, nausea, and weight
gain.

Duration of use: 6 months

Vaginal dryness, hot flashes, and
irritability
Duration of use: 6 months

Abbreviations: FSH, follicle stimulating hormone; LFT, liver function test; LH, luteinizing hormone; NSAID, non-steroidal anti-inflammatory drug.
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For severe breast pain and pain that continues despite the
use of topical NSAIDS, additional third-line therapies are avail-
able. However, due to the side effects of these agents, referral to
a specialist in breast care is suggested at this point. A breast spe-
cialist may discuss the risks and benefits of additional endocrine
or hormonal treatment options, including danazol and tamoxifen
(61, 89, 94, 95). Danazol indirectly reduces estrogen production
by decreasing pituitary secretion of FSH and LH, and it binds to
sex hormone receptors in target tissues, resulting in antiestrogenic
effects (61).

Tamoxifen is a selective estrogen receptor modulator that
is usually used to prevent and treat breast cancer. Tamoxifen has
been shown to be effective in reducing breast pain by 71%-96% in
women with cyclic breast pain and 56% of women with noncyclic
breast pain (14). However, tamoxifen carries with it some potentially
serious side effects including deep venous thrombosis and endomet-
rial cancer. Additional side effects include hot flashes, nausea, and
weight gain (61). Duration of treatment should not exceed 6 months
(96). Gonadorelin analogue injections can be used to reduce breast
pain but should be reserved for severe refractory mastalgia and
should be limited to 6 months of treatment (61, 96).

Treatment for Breast Pain Related to Macromastia

For women with macromastia, lifestyle-modification counseling
for weight loss and referral for surgical intervention should also
be considered if appropriate. Treatment of breast pain associated
with systemic pain syndromes, such as fibromyalgia, is directed to
the underlying condition. Reduction mammoplasty has been shown
to reduce symptoms related to macromastia (75). For women with
structural pain, correctly fitting, supportive bras have been found
to alleviate up to 85% of these pain symptoms, allowing women
to exercise in greater comfort and possibly removing the need for
breast-reduction surgery (66, 90).

Treatment for Breast Pain Related to Inflammation
and/or Infection

Idiopathic granulomatous mastitis is often initially treated with
surveillance and low-dose prednisolone for up to 6 months; metho-
trexate and surgery are reserved for refractory cases (64). First-line
treatment for fluid collections in the breast is serial aspiration, as this
improves cosmesis and decreases healing time. Incision and drainage
is recommended for recurrent abscess or if percutaneous drainage is
unsuccessful (99, 100). Aspiration may be indicated in patients with
symptomatic dominant cysts for pain relief (101).

Treatment for Breast Pain Related to Pregnancy and
Lactation

For breastfeeding women, topical treatments are often recommended
for nipple pain (lanolin, colostrum, and glycerin pads) and breast en-
gorgement (cabbage leaves and cold packs), but there is insufficient
evidence for their efficacy (102, 103). In women undergoing treat-
ment for mastitis, pain medication such as NSAIDs should be offered
to encourage continued breastfeeding or pumping if not otherwise
contraindicated (104).

Treatment for Breast Pain Related to Surgical Causes

Acute pain following surgery can be managed in the majority of pa-
tients with ibuprofen and acetaminophen, although a minority of
patients may require a short course of opioids (76). Some patients

develop a more chronic pain syndrome in which strategies such as
pain management consultation may be employed (76). Paravertebral
nerve blocks have been shown to be successful in the treatment
of postmastectomy-related breast pain (105). Acupuncture and
hypnotherapy may also play a role in pain reduction (106). As with
lymphedema of the arm, decongestive therapy reduces symptoms
including redness, swelling, and pain.

Economic impact of breast pain

Given the high prevalence of mastalgia and the associated utiliza-
tion of diagnostic imaging for breast pain, the economic impact is of
interest. In one recent study evaluating the diagnostic work-up and
cost of those presenting with the sole complaint of breast pain, nearly
70% of patients received a breast ultrasound exam, and nearly 80%
received mammograms with 99.4% of mammograms being negative
(88). In the end, the total estimated cost for 1 year of evaluation of
breast pain at three community hospital breast imaging centers for
799 patients was $261 816 (mean cost per patient = $328) and led to
the diagnosis of one incidental cancer in a contralateral breast (88).
Importantly, the actual costs were likely much higher given the ma-
jority of patients were billed at private insurance rates (88).

Diagnostic imaging is often believed to provide reassurance to
patients with mastalgia, and, therefore, may be highly valuable;
however, more research is needed to establish the economic impact
of mastalgia and evaluate a cost benefit ratio for healthcare utiliza-
tion in the setting of breast pain. There has been conflicting evidence
concerning imaging as a way to reduce anxiety and provide reassur-
ance in patients with mastalgia (12, 20, 107). One recent study
investigating the effects of ultrasonography on pain and anxiety in
the setting of mastalgia found that severity of pain and anxiety were
significantly reduced after ultrasonography (108). However, two
studies found that imaging performed to evaluate breast pain did not
necessarily result in reassurance and ultimately led to overutilization
of health care resources including imaging, biopsies, and additional
visits (87, 88). One of the studies found that for those who under-
went initial imaging, 75 % had normal findings, yet an overwhelming
98% returned for further evaluation (87).

Conclusion

While the causes of mastalgia are overwhelmingly benign, breast
pain can significantly impact quality of life, and the breast radiolo-
gist should be familiar with causes, management, and multidiscip-
linary treatment recommendations.
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