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screening, diagnostic imaging should be con-
sidered. If it is not more than the background 
rate of cancer, diagnostic imaging could be 
considered a waste of health care resources; 
however, some argue that even with a very 
low probability of detecting breast cancer, 
imaging in the setting of breast pain is im-
portant to exclude treatable causes of pain 
and to reassure the patient that she does not 
have breast cancer [3, 8, 9].

Many questions are raised regarding how 
we currently manage breast pain. How ap-
propriate is imaging in the workup of breast 
pain? How likely is it that malignancy will 
be found on imaging? How well do the vari-
ous imaging modalities perform in the eval-
uation of breast pain? How effective is im-
aging in detecting treatable causes of pain? 
Finally, is a normal result helpful in reassur-
ing patients?

Background
Breast pain is a very common complaint 

and frequently leads to health care utilization. 
A study of 2400 women enrolled in an HMO 
found that breast pain was the most common 
breast symptom experienced, accounting for 
almost half of all primary care encounters for 
a breast-related complaint [10]. Scurr et al. 
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B
reast pain is a common com-
plaint among women and a fre-
quent reason they seek health 
care, including imaging. 

Clinical Vignette
A 48-year-old woman presents with 2 

months of constant focal pain in the left 
breast at the 2-o’clock position. Clinical ex-
amination findings are normal. The refer-
ring provider ordered diagnostic mammog-
raphy and ultrasound. Mammography (Figs. 
1A–1C) shows heterogeneously dense breast 
tissue with no abnormality. Ultrasound (Fig. 
1D) reveals no abnormality at the site of pain.

The Imaging Question
Breast pain without other suspicious 

symptoms is rarely, if ever, associated with 
cancer [1–6]. Despite this, breast pain is an 
exceedingly common reason for women to 
undergo a diagnostic imaging workup [6], 
typically including ultrasound with or with-
out preceding mammography depending on 
the patient’s age [7]. Why perform imaging 
of patients with pain if the likelihood of can-
cer is so low? The answer lies in exactly how 
low that likelihood is. If it is greater than 
the background rate of cancer detected by 
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OBJECTIVE. Breast pain is a common complaint among women and a frequent reason 
they seek health care, including imaging. However, breast pain is infrequently associated with 
breast cancer. This article reports and synthesizes the evidence about the risk of malignancy 
with breast pain, the use of imaging to evaluate breast pain, the detection of treatable symp-
tomatic lesions by imaging, and the ability of negative examination findings to reassure pa-
tients. Evidence-based guidance for the imaging evaluation of breast pain is presented, and 
areas that warrant further research are described. 

CONCLUSION. The studies evaluating the role of imaging in breast pain are limited and 
conflicting. The clinician and patient should discuss the drawbacks and benefits of imaging to 
decide whether it is worth pursuing. If imaging is performed, ultrasound, mammography, or 
both should be done depending on the age of the patient. Areas worthy of further research in-
clude larger studies using modern techniques to evaluate the utility of imaging in patients with 
breast pain, the best way to assist clinicians in avoiding unnecessarily imaging patients with 
breast pain, and the utility of imaging results to reassure patients with breast pain. 
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[11] found that more than half of the women 
they surveyed experienced breast pain. An-
other study found that up to 69% of women 
reported regular premenstrual breast pain 
and that 36% of these women had consulted 
a health care provider about the pain. Women 
younger than 36 years old with pain were al-
most 5 times more likely to have undergone 
mammography than women in the same age 
group without pain [12].

Synopsis and Synthesis of Evidence
Risk of Malignancy in Patients With 
Breast Pain

The risk of malignancy in patients present-
ing with pain depends on the type of pain ex-

perienced. Cyclic pain, or that associated with 
the menstrual cycle, and diffuse pain are not 
known to correlate with the presence of breast 
cancer. Many studies show the benign nature 
of cyclic pain and diffuse pain [1, 2].

Noncyclic focal pain has been found to 
have a low, yet extant, association with ma-
lignancy in some studies. In one of the clas-
sic studies describing the association of breast 
pain with malignancy, Preece et al. [13] de-
termined in 1982 that of 240 patients present-
ing with operable breast cancer, 17 (7%) had 
pain as the sole presenting symptom, with the 
pain being described as “well localized and 
persistent.” This study’s applicability to cur-
rent times is likely limited because it was per-

formed when screening mammography was 
much less prevalent than it is today and more 
patients presented with other additional symp-
toms. In a more recent study, Leddy et al. [8] 
found three cancers in 257 (1.2%) women with 
focal breast pain (Table 1).

On the other hand, many studies have 
found that there is no association of even 
noncyclic and focal pain with malignancy. In 
a study of 200 women younger than 30 years 
old presenting with both cyclic pain (38% of 
patients) and noncyclic pain (62% of patients) 
and normal breast examination findings, no 
cancers were found on ultrasound [1]. Simi-
larly, Leung et al. [9] found no cancers in 110 
ultrasound examinations for focal pain.

In other studies, investigators report a 
nonzero malignancy rate at the site of fo-
cal pain; however, they found that the ma-
lignancy rate was not higher than that found 
in women without pain or in areas that were 
not painful (i.e., similar to background inci-
dence). Duijm et al. [3] followed 987 wom-
en with isolated breast pain referred for di-
agnostic workup and 987 women with no 
breast symptoms who underwent screening 
mammography. Four (0.4%) malignancies 
were found in the group with pain, and sev-
en (0.7%) cancers were found in the control 
group [3]. Noroozian et al. [14] found three 
(0.5%) cancers in the painful breast of 617 
women within 12 months of presentation 
(95% CI, 0–1.0%). They reported that the 
Surveillance, Epidemiology, and End Results 
Program data of a similar age group showed 
a 0.3% incidence of malignancy, which falls 
within the 95% CI of the study group [14]. 
Tumyan and colleagues [15] found that in 86 
women with isolated focal pain, there were 
two (2.3%) cancers at the site of pain and 
two (2.3%) cancers at sites unrelated to the 
pain. Owen et al. [5] had similar results, with 
a cancer incidence of 0.3% (3/944) at the site 
of focal breast pain in women with no other 
symptoms and an incidence of 0.4% (4/944) 
remote from the site of pain. In a study of 
799 patients with breast pain and no oth-
er symptoms, Kushwaha and colleagues [6] 
found one cancer (0.1%) in the contralater-
al asymptomatic breast, which is lower than 
the concurrent cancer detection rate in their 
screening population (5.5/1000, 0.6%). Cho 
et al. [16] found no cancers in 413 cases of 
breast pain at initial workup but found one 
(0.2%) cancer within 1 year of follow-up. 
Chetlen and colleagues [2] reviewed the data 
of 236 women with isolated breast pain and 
found one cancer (0.4%). Although the Cho 
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A

Fig. 1—48-year-old woman who presented with 2 months of constant focal pain in left breast at 2-o’clock 
position and normal findings at clinical examination. 
A and B, Bilateral diagnostic mammograms including craniocaudal (A) and mediolateral oblique (B) views show 
heterogeneously dense breast tissue with no abnormality. 
C, Mediolateral oblique spot mammogram of left breast also shows heterogeneously dense breast tissue with 
no abnormality.
D, Ultrasound image obtained at 2-o’clock position reveals no abnormality at site of pain.
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and Chetlen studies did not compare the ma-
lignancy rates of the group with pain and the 
control group, the malignancy rates in those 
studies are similar to those of other studies 
reporting malignancy rates of women with 
breast pain to be equal to malignancy rates 
in women without pain or in areas that are 
not painful [2, 16].

Performance of Imaging Modalities in 
Evaluating Breast Pain

Mammography and ultrasound have been 
found to perform well in excluding can-
cer in women with breast pain. One study 
found a negative predictive value (NPV) 
of mammography with or without ultra-
sound in women with isolated breast pain to 
be 99.8% [14]. Tumyan and colleagues [15] 
found an NPV for mammography and ultra-
sound of 100% in patients with focal breast 
pain in the absence of a palpable mass. In a 
study evaluating women presenting with fo-
cal breast pain in the absence of a palpable 
lump, Leddy et al. [8] calculated the specific-
ity of mammography alone to be 87.8%, ul-
trasound alone to be 92.5%, and mammogra-
phy combined with ultrasound to be 83.7%. 
The sensitivity as well as the NPV of mam-
mography, ultrasound, and the two modali-
ties combined were all 100%. Owen et al. 
[5] found similar results in a study of wom-
en with isolated focal breast pain, with com-
bined mammography and ultrasound hav-
ing a sensitivity of 100%, NPV of 100%, and 
specificity of 98.9%.

However, given the low incidence of can-
cer and the effectiveness of the modalities 
in showing benign as well as malignant le-
sions, the positive predictive value (PPV) of 
the modalities was also low. In the study by 
Leddy et al. [8], mammography alone de-
tected three cancers with 25 false-positives 
for a PPV of 10.7%; ultrasound alone found 
three cancers with 19 false-positives for a 
PPV of 13.6%; and combined mammogra-
phy and ultrasound found three cancers with 
33 false-positives for a PPV of 8.3%. Owen 
et al. [5] reported that combined mammog-
raphy and ultrasound detected three malig-
nancies and six false-positives for a PPV of 
33.3%. In another study, 46 of 987 women 
(4.7%) underwent biopsies of the painful area 
that ultimately turned out to be benign [3]. In 
the study of Noroozian et al. [14], 63 of 617 
(10.2%) women had a benign lesion detect-
ed, and almost half of those women (28/63, 
44.4%) underwent biopsy. In the series of 
413 cases of breast pain evaluated by Cho et 

al. [16], there were 76 cases of an imaging 
finding (all benign), and 24 (31%) underwent 
biopsy. They also found that ultrasound de-
tected incidental findings unrelated to pain 
in 7% (27/413) of cases.

Several studies question whether ultra-
sound can be avoided in cases in which 
mammography findings are negative. A ret-
rospective study of 375 women with isolated 
breast pain and a negative mammogram had 
no malignancies detected on ultrasound re-
gardless of breast density [17]. Leddy et al. 
[8] found that in 206 patients who under-
went ultrasound in addition to mammogra-
phy, there were a resulting eight additional 
biopsies and 14 additional 6-month follow-
up examinations without the detection of any 
additional cancers. In a study by Owen et al. 
[5], all cancers detected in women with fo-
cal breast pain were seen on mammography, 
but none were detected only by ultrasound. 
However, Cho and colleagues [16] found that 
with regard to lesion detection (all benign), 
negative mammography findings did not suf-
fice, especially in women with dense breasts. 
In women with dense breasts, ultrasound was 
able to detect a lesion that mammography 
missed in 40 of 56 cases (71%). In women 
with nondense breasts, ultrasound found le-
sions that were not detected on mammogra-
phy in six of 20 (30%) cases [16].

Detection of Treatable Lesions
Studies have shown that if a cyst is detect-

ed in cases of isolated focal breast pain, then 
the cyst is generally small and rarely under-
goes aspiration for symptomatic relief. In a 
study of 200 women younger than 30 years 
old who presented with pain and underwent 
ultrasound, a simple cyst (mean diameter, 
7.8 mm) was detected in 45 patients (22.5%) 
[1]. In another study, of the 85 of 987 (8.6%) 
women with isolated pain in whom benign 
findings were detected, most benign find-
ings were small cysts [3]. The authors raised 
doubts about whether small nonpalpable cysts 
can cause pain [3]. Tumyan et al. [15] found 
cysts in the area of pain in 24 of 86 patients, 
but only two underwent aspiration. Leung 
and colleagues [9] found 15 cysts, ranging 
in size from 3 to 30 mm, in 110 (13.6%) ul-
trasound examinations for focal pain. None 
were aspirated for symptomatic relief be-
cause either the patient declined or the refer-
ring physician declined [9]. In another study 
of 617 patients, intervention for symptomat-
ic relief was performed for only four (0.6%) 
women for findings of painful cysts (n = 2), 

granulomatous mastitis (n = 1), and a schwan-
noma (n = 1) [14]. In a study of 799 patients, 
Kushwaha et al. [6] found that 39 (5%) had 
an imaging correlate at the site of pain, in-
cluding simple cysts, benign circumscribed 
masses, edema and skin thickening, and fluid 
collections; however, none underwent inter-
vention for relief of symptoms [6].

Role of Reassurance by Negative 
Examination Findings

Many studies state that imaging should be 
performed to provide reassurance in women 
with pain [3, 8, 9]; however, proof that neg-
ative examination findings actually reassure 
patients is lacking [18]. One small study of 
51 patients with breast pain found that the 
patients experienced a reduction in pain and 
anxiety immediately after receiving nega-
tive ultrasound examination findings; how-
ever, the median anxiety score after ultra-
sound was still in the moderate to low range, 
suggesting only partial reduction in anxiety 
[19]. Also, because no longer-term testing 
was done, it is not known if the decrease in 
anxiety was maintained over time. A study 
of women who presented to a specialty breast 
clinic with pain found that a benign diagnosis 
did not reassure 41.5% of patients indepen-
dent of the type of diagnostic test performed 
[20]. Furthermore, several studies have sug-
gested that a negative test result may have no 
effect on patient anxiety and may actually 
increase anxiety [21, 22]. In fact, Howard et 
al. [23] reported that women with breast pain 
who were imaged at the time of their initial 
provider visit had an increased chance of fur-
ther clinical services utilization such as more 
imaging tests, biopsies, or clinical visits to 
breast specialists compared with those who 
did not receive imaging. Even when imaging 
findings were normal, the women who un-
derwent imaging were more likely to under-
go further clinical services utilization than 
women who did not undergo imaging by an 
odds ratio of 18 (95% CI, 9.4–59.0) [23].

Evidence-Based Guidance
The studies evaluating the role of imag-

ing in breast pain are limited. They are small, 
few in number, retrospective, and contradic-
tory. A review article that included several of 
these studies found the quality of evidence to 
be very low [24]. The authors stated that there 
was not enough evidence to recommend imag-
ing in the setting of pain and made a weak rec-
ommendation for shared decision making in 
the clinical setting [24]. Patients should be in-
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formed of the low risk of malignancy associat-
ed with breast pain, and clinicians should keep 
in mind that negative imaging examination 
findings are unlikely to reassure the patient.

If the decision is made to image, the Amer-
ican College of Radiology Appropriateness 
Criteria expert panel has developed recom-
mendations for the initial evaluation of pa-
tients presenting with breast pain that can 
be followed [7]. Recommendations vary de-
pending on the age of the patient and wheth-
er the pain is considered clinically significant 
or insignificant. Pain is categorized as clini-
cally significant if it is focal and noncyclic. 
Clinically insignificant pain is nonfocal (de-
fined as greater than one quadrant), diffuse, 
or cyclic. In women younger than 30 years old 
with clinically significant pain, ultrasound is 
recommended. Women 30–39 years old with 
clinically significant pain can be evaluated 
with mammography or ultrasound as the ini-
tial study. In women 40 years old or older, 
both mammography and ultrasound should 
be performed, although some argue that if 
mammography is done, ultrasound should be 
performed only if the area of pain is dense 
enough to potentially obscure a malignancy 
[5]. Mammography may be omitted if the pa-
tient has undergone mammography within 
the previous 3–6 months [7]. Imaging other 
than that prescribed by screening guidelines 
is not recommended in women with clinical-
ly insignificant pain. There is no role for MRI 
in evaluating breast pain. Patients presenting 
with pain plus another symptom, such as a 
lump, nipple retraction, or nipple discharge, 
should be evaluated for that symptom.

Outstanding Issues That 
Warrant Research

The literature regarding the association of 
breast pain with malignancy is limited. The 
few studies that have been performed are ret-
rospective and small. Although they report 
similar low rates of malignancy (0–2.3%), in-
terpretations of these results vary [1–3, 5, 6, 
8, 9, 14–16]. Some studies compare the small 
numbers of cancer found at the site of pain 
with the number of cancers found either at 
a nonpainful site or in women without pain. 
These studies conclude that there is no need 
for diagnostic imaging [3, 6]. Other studies 
conclude that the existence of any cancers 
justifies diagnostic imaging without taking 
into account the background rate of cancers 
that would have been found by screening [2, 
8, 14]. It should also be noted that the defini-
tion of “site of pain” in many of these studies 

may be vague, perhaps focused on a quadrant 
of the breast. Even when the cancer is report-
ed to have been found “at the site of pain,” it 
is not possible to undoubtedly conclude that 
the cancer and pain truly coincide because 
pain is subjective. 

Although there is ongoing disagreement, 
patients with breast pain as the only symp-
tom continue to be imaged and to use health 
care resources. Kushwaha and colleagues [6] 
estimated the cost of working up breast pain 
with imaging and found a mean cost per pa-
tient of $328. Given that approximately 6% 
of their almost 14,000 patients were referred 
for diagnostic evaluation of breast pain dur-
ing the 1-year-long study period, this strategy 
resulted in a total estimated cost of $261,816 
and no malignancies were found at the site 
of pain [6].

What is needed is more research with a 
large number of patients using modern tech-
niques, such as tomosynthesis. Imaging pa-
tients with breast pain is a significant part of 
the day-to-day practice of most breast imag-
ers, and it would be of great benefit to our 
specialty to see conclusively if there is truly 
an association between pain and malignancy 
that is greater than that found by screening 
or if imaging may not be necessary beyond 
that recommended by screening guidelines. 
Long-term studies evaluating the incidence 
of cancer in the painful breast over time 
would also be of interest.

Another issue is that raised by the patients 
who are referred to imaging for cyclic or dif-
fuse pain—the types of pain definitively not 
associated with malignancy. It is not known 
what percentage of patients seen by clini-
cians for benign pain are referred for imag-
ing, but certainly some still are. More work 
needs to be done about the best ways to com-
municate with and educate clinicians about 
the low risk of malignancy in patients with 
breast pain, particularly cyclic or diffuse 
pain, and support them as they reassure the 
patient in the clinic without sending them for 
imaging. Reassurance by clinicians has been 
found to decrease breast pain [25].

Finally, another unsolved issue is that of 
how much reassurance can be offered by im-
aging. Many authors declare patient anxiety 
as a reason to image patients with breast pain 
[3, 8, 9], but only one study shows a bene-
fit and that benefit was only partial reduc-
tion in anxiety [19]. Several other studies 
raise doubts about whether negative imag-
ing findings are actually reassuring [18, 20–
23]. There is also certainly variability in the 

interaction between breast imagers or clini-
cians and their patients, which may impact 
the effectiveness of reassurance.

More work could be done in this area, 
with large studies evaluating the anxiety 
levels of patients before and after imaging, 
including at long-term follow-up, as well 
as communication techniques that may in-
crease patient reassurance.

Summary
The recent literature regarding the associ-

ation of breast pain and malignancy suggests 
limited or no association. Several studies 
recommend decreased use of imaging re-
sources for this common and usually benign 
complaint. The clinician and patient should 
discuss the drawbacks and benefits of imag-
ing and decide whether it is worth pursuing. 
If imaging is done, ultrasound, mammogra-
phy, or both should be done depending on the 
age of the patient.

Large trials using modern techniques are 
needed to conclusively prove or disprove any 
benefit of diagnostic imaging in patients with 
isolated breast pain. Additionally, more work 
should be done to assist clinicians in avoid-
ing unnecessarily imaging patients with 
breast pain. Finally, it would be helpful to 
perform studies that prove or disprove the 
utility of imaging for the reassurance of pa-
tients with breast pain.
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