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CASE Young woman with discharge  
from one nipple
A 26-year-old African American woman pre-

sents with a 10-month history of left nipple 

discharge. The patient describes the discharge 

as spontaneous, colored dark brown to yellow, 

and occurring from a single opening in the nip-

ple. The discharge is associated with left breast 

pain and fullness, without a palpable lump. 

The patient has no family or personal history of 

breast cancer.

N ipple discharge is the third most com-
mon breast-related symptom (after 
palpable masses and breast pain), with 

an estimated prevalence of 5% to 8% among 
premenopausal women.1 While most causes 
of nipple discharge reflect benign issues, 
approximately 5% to 12% of breast cancers 
have nipple discharge as the only symptom.2 
Not surprisingly, nipple discharge creates anx-
iety for both patients and clinicians.

In this article, we—a breast imaging radi-
ologist, gynecologist, and breast surgeon—
outline key steps for evaluating and managing 
patients with nipple discharge.

Two types of nipple discharge
Nipple discharge can be characterized as 
physiologic or pathologic. The distinction is 
based on the patient’s history in conjunction 
with the clinical breast exam.
Physiologic nipple discharge often is 
bilateral, nonspontaneous, and white, yellow, 
green, or brown (TABLE).3 It often is due to 
nipple stimulation, and the patient can elicit 
discharge by manually manipulating the 
breast. Usually, multiple ducts are involved. 
Galactorrhea refers specifically to milky dis-
charge and occurs most commonly during 
pregnancy or lactation.2 Galactorrhea that is 
not associated with pregnancy or lactation 
often is related to elevated prolactin or thy-
roid-stimulating hormone levels or to medi-
cations. One study reported that no cancers 
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were found when discharge was nonsponta-
neous and colored or milky.4

Pathologic nipple discharge is defined as 
a spontaneous, bloody, clear, or single-duct 
discharge. A palpable mass in the same breast 
automatically increases the suspicion of the 
discharge, regardless of its color or spontane-
ity.2 The most common cause of pathologic 
nipple discharge is an intraductal papilloma, 
a benign epithelial tumor, which accounts for 
approximately 57% of cases.5

Although the risk of malignancy is low for 
all patients with nipple discharge, increasing 
age is associated with increased risk of breast 
cancer. One study demonstrated that among 
women aged 40 to 60 years presenting with 
nipple discharge, the prevalence of invasive 
cancer is 10%, and the percentage jumps to 
32% among women older than 60.6

Breast exam. For any patient with nonlac-
tational nipple discharge, we recommend 
a thorough breast examination. Deep pal-
pation of all quadrants of the symptomatic 
breast, especially near the nipple areolar 
complex, should elicit nipple discharge with-
out any direct squeezing of the nipple. If the 
patient’s history and physical exam are con-
sistent with physiologic discharge, no fur-
ther workup is needed. Reassure the patient 
and recommend appropriate breast cancer 
screening. Encourage the patient to decrease 
stimulation or manual manipulation of the 
nipples if the discharge bothers her.

CASE Continued: Workup
On physical exam, the patient’s breasts are noted 

to be cup size DDD and asymmetric, with the left 

breast larger than the right; there is no contour 

deformity. There is no skin or nipple retraction, 

skin rash, swelling, or nipple changes bilaterally. 

No dominant masses are appreciated bilaterally. 

Manual compression elicits no nipple discharge.

Although the discharge is nonbloody, its 

spontaneity, unilaterality, and single-duct/orifice 

origin suggest a pathologic cause. The patient is 

referred for breast imaging.

Imaging workup  
for pathologic discharge
The American College of Radiology (ACR) 
Appropriateness Criteria is a useful tool that 
provides an evidence-based, easy-to-use algo-
rithm for breast imaging in the patient with 
pathologic nipple discharge (FIGURE 1, page 28).6  
The algorithm is categorized by patient age, 
with diagnostic mammography recommended 
for women aged 30 and older.6 Diagnostic mam-
mography is recommended if the patient has not 
had a mammogram study in the last 6 months.6 
For patients with no prior mammograms, we 
recommend bilateral diagnostic mammogra-
phy to compare symmetry of the breasts.

Currently, no studies show that digital 
breast tomosynthesis (3-D mammography) 
has a benefit compared with standard 2-D 
mammography in women with pathologic 
nipple discharge.6 Given the increased sen-
sitivity of digital breast tomosynthesis for 
cancer detection, however, in our practice it 
is standard to use tomosynthesis in the diag-
nostic evaluation of most patients.

Mammography
On mammography, ductal carcinoma in situ 
(DCIS) usually presents as calcifications. 

TABLE  Characteristics of physiologic and pathologic nipple discharge3

Pathologic Physiologic 

Bloody Bilateral

Clear Nonspontaneous

Spontaneous Milky, green, yellow, brown

Unilateral Negative physical exam

Palpable breast mass

Skin changes/nipple retraction

Although the risk  
of malignancy 
is low for all 
patients with 
nipple discharge, 
increasing age is 
associated with 
increased risk  
of breast cancer
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Both the morphology and distribution of cal-
cifications are used to characterize them as 
suspicious or, typically, benign. DCIS usually 
presents as fine pleomorphic or fine linear 
branching calcifications in a segmental or lin-
ear distribution. In patients with pathologic 
nipple discharge and no other symptoms, the 
radiologist must closely examine the retroareo-
lar region of the breast to assess for faint cal-
cifications. Magnification views also can be 
performed to better characterize calcifications.

The sensitivity of mammography for nip-
ple discharge varies in the literature, ranging 
from approximately 15% to 68%, with a speci-
ficity range of 38% to 98%.6 This results in a 
relatively low positive predictive value but a 
high negative predictive value of 90%.7 Mam-
mographic sensitivity largely is limited by 
increased breast density. As more data emerge 
on the utility of digital breast tomosynthesis in 
dense breasts, mammographic sensitivity for 
nipple discharge will likely increase.

Ultrasonography
As an adjunct to mammography, the ACR 
Appropriateness Criteria recommends  

targeted (or “limited”) ultrasonography of 
the retroareolar region of the affected breast 
for patients aged 30 and older. Ultraso-
nography is useful to assess for intraductal 
masses and architectural distortion, and 
it has higher sensitivity but lower specific-
ity than mammography. The sensitivity of 
ultrasonography for detecting breast cancer 
in patients presenting with nipple discharge 
is reported to be 56% to 80%.6 Ultrasonogra-
phy can identify lesions not visible mammo-
graphically in 63% to 69% of cases.8 Although 
DCIS usually presents as calcifications, it 
also can present as an intraductal mass  
on ultrasonography.

The ACR recommends targeted ultraso-
nography for patients with nipple discharge 
and a negative mammogram, or to evaluate a 
suspicious mammographic abnormality such 
as architectural distortion, focal asymmetry, 
or a mass.6 For patient comfort, ultrasonog-
raphy is the preferred modality for image-
guided biopsy.

For women younger than 30 years, tar-
geted ultrasonography is the initial imaging 
study of choice, according to the ACR cri-
teria.6 Women younger than 30 years with 
pathologic nipple discharge have a very low 
risk of breast cancer and tend to have higher 
breast density, making mammography less 
useful. Although the radiation dose from 
mammography is negligible given techno-
logical improvements and dose-reduction 
techniques, ultrasonography remains the 
preferred initial imaging modality in young 
women, not only for nipple discharge but 
also for palpable lumps and focal breast pain.

Mammography is used as an adjunct 
to ultrasonography in women younger than 
30 years when a suspicious abnormality is 
detected on ultrasonography, such as an 
intraductal mass or architectural distortion. 
In these cases, mammography can be used to 
assess for extent of disease or to visualize sus-
picious calcifications not well seen on ultra-
sonography.

For practical purposes regarding which 
imaging study to order for a patient, it is most 
efficient to order both a diagnostic mammo-
gram (with tomosynthesis, if possible) and a 

FIGURE 1  Algorithm for diagnostic imaging based on nipple discharge  
characteristics and patient age6

Nipple discharge

Milky, colored,  
bilateral,  

nonspontaneous

Reassurance

Annual screening  
mammogram if > 40

Bloody, clear,  
unilateral,  
spontaneous

Age

< 30 ≥ 30

Limited 
breast  

ultrasound

MRI with 
and without 

contrast Image-guided 
biopsy

Diagnostic  
mammogram  
with tomosynthesis

(Unless mammogram 
done within previous  
6 months)

negative

negative

positive

positive
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targeted ultrasound scan of the affected breast. 
Even if both orders are not needed, having 
them available increases efficiency for both 
the radiologist and the ordering physician.

CASE Continued: Imaging findings
Given her age, the patient initially undergoes 

targeted ultrasonography. The grayscale image 

(FIGURE 2) demonstrates multiple mildly dilated 

ducts (white arrows) with surrounding hyper-

echogenicity of the fat (red arrows), indicat-

ing soft tissue edema. No intraductal mass is 

imaged. Given that the ultrasonography findings 

are not completely negative and are equivocal 

for malignancy, bilateral diagnostic mammogra-

phy (FIGURE 3, left breast only) is performed. 

Standard full-field craniocaudal (FIGURE 3A) 

and mediolateral oblique (FIGURE 3B) mammo-

graphic views demonstrate a heterogeneously 

dense breast with a few calcifications in the ret-

roareolar left breast (red ovals). No associated 

mass or architectural distortions are noted. The 

mammographic and sonographic findings do 

not reveal a definitive biopsy target.

Ductography
When a suspicious abnormality is visualized 
on either mammography or ultrasonography, 
the standard of care is to perform an image-
guided biopsy of the abnormality. When the 
standard workup is negative or equivocal, the 
standard of care historically was to perform 
ductography.

Ductography is an invasive procedure 
that involves cannulating the suspicious 
duct with a small catheter and injecting 
radiopaque dye into the duct under mam-
mographic guidance. While the sensitivity of 
ductography is higher than that of both mam-
mography and ultrasonography, its specific-
ity is lower than that of either modality.

Most cases of pathologic discharge are 
spontaneous and are not reproducible on the 
day of the procedure. If the procedural radiol-
ogist cannot visualize the duct that is produc-
ing the discharge, the procedure cannot be 
performed. Although most patients tolerate 
the procedure well, ductography produces 
patient discomfort from cannulation of the 
duct and injection of contrast.

Magnetic resonance imaging
Dynamic contrast-enhanced magnetic reso-
nance imaging (MRI) is the most sensitive 
imaging study for evaluating pathologic 
nipple discharge, and it has largely replaced 
ductography as an adjunct to mammography 
and ultrasonography. MRI’s sensitivity for 
detecting breast cancer ranges from 93% to 
100%.6 In addition, MRI allows visualization 
of the entire breast and areas peripheral to 

FIGURE 2  Ultrasonographic grayscale image of the left breast 
shows mildly dilated ducts (white arrows) with surrounding hyper-
echogenicity of the fat (red arrows) indicating soft tissue edema

FIGURE 3  Standard full-field craniocaudal (A) and mediolateral oblique (B) 
mammographic views show heterogeneously dense breast tissue  
with a few calcifications in the retroareolar left breast (red ovals)

A B
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Once the  
pathology report 
from the image-
guided biopsy 
is available, the 
radiologist makes 
a radiologic-
pathologic 
concordance 
statement and 
recommends 
surgical 
consultation.  
This allows the 
surgeon to have  
all needed 
information  
at the initial visit.

the field of view of a standard ductogram or 
ultrasound scan.9

Clinicians commonly ask, “Why not skip 
the mammogram and ultrasound scan and  
go straight to MRI, since it is so much 
more sensitive?” Breast MRI has several  
limitations, including relatively low speci-
ficity, cost, use of intravenous contrast, and 
patient discomfort (that is, claustrophobia, 
prone positioning). MRI should be utilized 
for pathologic discharge only when the mam-
mogram and/or targeted ultrasound scans 
are negative or equivocal.

CASE Continued: Additional imaging
A contrast-enhanced MRI of the breasts  

(FIGURE 4) demonstrates a large area of non-mass 

enhancement (red oval) in the left breast, which 

involves most of the upper breast extending from 

the nipple to the posterior breast tissue; it mea-

sures approximately 7.3 x 14 x 9.1 cm in trans-

verse, anteroposterior, and craniocaudal dimen-

sions, respectively. There is no evidence of left 

pectoralis muscle involvement. An MRI-directed 

second look left breast ultrasonography (FIGURE 5)  

is performed, revealing a small irregular mass in 

the left breast 1 o’clock position, 10 to 11 cm 

from the nipple (red arrow). This area had not 

been imaged in the prior ultrasound scan due to 

its posterior location far from the nipple. Ultra-

sound-guided core needle biopsy is performed; 

moderately differentiated invasive ductal carci-

noma (IDC) with high-grade DCIS is found.

When to refer for surgery
No surgical evaluation or intervention is 
needed for physiologic nipple discharge. As 
mentioned previously, reassure the patient 
and recommend appropriate breast cancer 
screening. In the setting of pathologic dis-
charge, however, referral to a breast surgeon 
may be indicated after appropriate imaging 
workup has been done.

Since abnormal imaging almost always 
results in a recommendation for image-
guided biopsy, typically the biopsy is per-
formed prior to the surgical consultation. 
Once the pathology report from the biopsy is 
available, the radiologist makes a radiologic-
pathologic concordance statement and rec-
ommends surgical consultation. This process 
allows the surgeon to have all the necessary 
information at the initial visit.

However, in the setting of pathologic 
nipple discharge with normal breast imag-
ing, the surgeon and patient may opt for close 
observation or surgery for definitive diagno-
sis. Surgical options include single-duct exci-
sion when nipple discharge is localized to 
one duct or central duct excision when nipple 
discharge cannot be localized to one duct.

FIGURE 4  Contrast-enhanced magnetic resonance imaging  
of the breasts demonstrates an area of non-mass enhance-
ment (red oval) in the left breast extending from the nipple to the 
posterior breast tissue

FIGURE 5  Magnetic resonance imaging-directed ultrasound 
scan of the left breast reveals a small irregular mass at the  
1 o’clock position, 10-11 cm from the nipple (red arrow)



CASE Continued: Follow-up
The patient was referred to a breast surgeon. 

Given the extent of disease in the left breast, 

breast conservation was not possible. The 

patient underwent left breast simple mastec-

tomy with sentinel lymph node biopsy and 

prophylactic right simple mastectomy. Final 

pathology results revealed stage IA IDC with 

DCIS. Sentinel lymph nodes were negative for 

malignancy. The patient underwent adjuvant 

left chest wall radiation, endocrine therapy with 

tamoxifen, and implant reconstruction. After  

2 years of follow-up, she is disease free.

In summary
Nipple discharge can be classified as physio-
logic or pathologic. For pathologic discharge, 
a thorough physical examination should be 
performed with subsequent imaging evalu-
ation. First-line tools, based on patient age, 
include diagnostic mammography and tar-
geted ultrasonography. Contrast-enhanced 
MRI is then recommended for negative or 
equivocal cases. All patients with pathologic 
nipple discharge should be referred to a 
breast surgeon following appropriate imag-
ing evaluation. ●
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