RADIOLOGY PRACTICE GUIDELINES:
NIPPLE DISCHARGE

This guideline was adapted from American College of Radiology ACR Appropriateness Criteria®,
Evaluation of Nipple Discharge update in 2022 with partial incorporation of insights from reputable
sources to enhance its comprehensiveness and applicability (1,2).
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US: Ultrasound

VAB: Vacuum-assisted core biopsy
WHO: World Health Organization

Glossary:
Nipple discharge: Liquid leak from the nipples spontaneously or when they are compressed. It can be

clear, white, yellow, green or bloody. Nipple discharge may be physiologic, but sometimes it can be
pathologic representing a sign of an underlying benign or malignant condition, including a breast cyst or
breast cancer (3).

Contrast-enhanced mammography: Contrast-enhanced mammography (CEM) is an emerging imaging
diagnostic tool that uses iodinated contrast media for the visualization of breast neovascularity in a fashion
similar to magnetic resonance imaging (MRI) (4).

Core biopsy: a biopsy in which a cylindrical sample of tissue is obtained (as from a kidney or breast) by a
hollow needle.

Digital breast tomosynthesis: Tomosynthesis or “3D” mammography is a new type of digital x-ray
mammogram which creates 2D and 3D-like pictures of the breasts. This tool improves the ability of
mammography to detect early breast cancers and decreases the number of women “called back” for
additional tests for findings that are not cancers (5).

Fine needle aspiration: the process of obtaining a sample of cells and bits of tissue for examination by
applying suction through a fine needle attached to a syringe.

Magnetic resonance imaging (MRI): a technique that produces computerized images of internal body
tissues using a powerful magnetic field and pulses of radio waves.

Mammography: X-ray examination of the breasts.
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Ultrasound: the diagnostic or therapeutic use of ultrasound and especially a noninvasive technique
involving the formation of a two-dimensional image used for the examination and measurement of internal
body structures and the detection of bodily abnormalities.

Executive Summary:

The scope of this guideline is concerned with imaging of female patients in the adult age group >18 years

presenting with nipple discharge either physiologic or pathologic.
The recommendations according to the type of nipple discharge as well as the age group of the patient are
as follows:

ADULT FEMALE. PHYSIOLOGIC NIPPLE DISCHARGE:

1.

Digital Mammography:
If clinical findings are consistent with physiologic nipple discharge, routine screening

mammography for patients 40 years of age or older is recommended. No further radiologic
investigation is required and diagnostic breast imaging is unnecessary (3).

Strong recommendation

Image-guided Core Biopsy/ Fine Needle Aspiration:

We recommend against the use of image guided core biopsy or fine needle aspiration in these cases.
Strong recommendation

ADULT FEMALE, 40 YEARS OF AGE OR OLDER, PATHOLOGIC NIPPLE DISCHARGE:

1.

Digital Mammography:

Mammography is the initial imaging modality in this age group. Both breasts should be imaged in
two views; craniocaudal and mediolateral oblique views enabling the entire breast to be completely
screened for any additional lesions. Additional mammographic views with spot compression and
magnification are required for better evaluation of the retroareolar region when necessary (6).
Strong recommendation

Digital Breast Tomosynthesis:

It is recommended as an initial diagnostic tool if available. Many studies have proposed the use of
DBT in assessing nipple discharge (7). It has also been proven that the sensitivity of DBT is higher
than that of mammography with better detection rate and diagnosis of breast cancer.

Strong recommendation

Breast ultrasound:

Breast US is recommended as a complementary tool for mammography in initial evaluation and
assessing extent of involvement.

US is also an important tool to guide for biopsy and localization for surgical excision.

Strong recommendation

MRI Breast:

MRI is not recommended as initial imaging for patients with pathologic nipple discharge. in
patients with pathologic nipple discharge and negative mammography/ ultrasound, MRI is
recommended to detect lesions of concern preoperatively. Imaging follow-up can be safely
recommended for patients with normal MRI findings, thus avoiding unnecessary surgical duct
excision (8).

Strong recommendation
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5. Contrast enhanced mammography:
With CEM, lesions could be identified according to their density, morphologic as well as
enhancement characteristics (9). It is currently being used for diagnostic purposes especially in
dense breasts, preoperative evaluation, assessment of extent of disease and MRI contraindication.
Ongoing studies also propose future directions in breast cancer screening (10). It may be considered
in patients with pathologic nipple discharge and negative mammography/ ultrasound according to
its availability.
Conditional recommendation

6. Image-Guided Core Biopsy:
Image-guided core needle biopsy is not recommended for initial evaluation of patients with
pathologic nipple discharge.
Biopsy procedures can be guided by stereotactic mammography, contrast enhanced mammography,
or US, depending on the imaging modality which best depicts the abnormality detected.
Vacuum-assisted core biopsy (VAB) is useful in complete sampling/ removing of small intraductal
papillary lesions which may be therapeutic and can lead to cessation of nipple discharge in 90-
97.2% of cases (11). Surgical major duct excision remains the gold standard for exclusion of
malignancy in patients with unremarkable imaging.
Strong recommendation

7. Image-Guided Fine Needle Aspiration:
It is not recommended as the initial examination for evaluation of pathologic nipple discharge.
Studies have shown that core needle biopsy is superior to fine needle aspiration (FNA) regarding
accuracy and precise histological grading of breast cancer (12).
Conditional recommendation

ADULT FEMALE, 30 to 39 YEARS OF AGE, PATHOLOGIC NIPPLE DISCHARGE:
Same guidelines as adult female 40 years or older with the following consideration;

US is recommended as the initial imaging modality in this age group with the addition of
mammography when necessary.
Strong recommendation

ADULT FEMALE. YOUNGER THAN 30 YEARS OF AGE, PATHOLOGIC NIPPLE
DISCHARGE:

1. Breast ultrasound:
US is the initial imaging modality of choice in this age group.
Strong recommendation

2. Digital Mammography or Digital Breast Tomosynthesis:
Diagnostic mammography or DBT is beneficial if US shows a suspicious finding.
Strong recommendation

3. Contrast studies (contrast enhanced mammography/MRI):
Not recommended as initial imaging for patients with pathologic nipple discharge.
In women with dense breasts, CEM or contrast MRI should be recommended for proper staging
and to exclude multicentricity/bilaterality.
Conditional recommendation

4. Image-guided Core Biopsy
If an imaging abnormality is seen, US can be used to guide biopsy.
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Good practice statement

Introduction:

In Egypt, based on the updated statistics according to the World Health Organization (WHO) 2022 for
breast cancer, there is 26 845 new case each year among females with a crude incidence rate of 51.1/100
000 normal population and an age standardized incidence rate of 55.4/100 000 normal population. Thus,
according to these data, breast cancer is the most common malignancy among females representing 34.9 %
of female cancers (13,14). Nipple discharge is the third most common breast symptom after pain and
palpable lump (15). It is categorized as physiologic or pathologic.

Physiologic nipple discharge may be white, green, or yellow in color. It is typically non-spontaneous,
bilateral, and occurs in multiple ducts (16). Several studies have revealed that it is mostly benign with no
evidence of insitu or invasive carcinoma (17). Examples include premenopausal women experiencing milky
nipple discharge unrelated to normal breastfeeding known as galactorrhea, as well as duct ectasia as a
manifestation of normal involution of the breast with stagnant secretions that may accumulate (3).

Pathologic nipple discharge may be associated with benign or malignant causes. It is typically unilateral,
spontaneous, originating from a single duct orifice, and is often clear or blood-stained (16). Patient
demographics such as age, help determine the degree of suspicion of the pathologic nipple discharge. If
associated with palpable abnormality, nipple eczema or retraction, diagnostic imaging should be considered
(18). The most common cause of pathologic nipple discharge is papillomas followed by duct ectasia,
postoperative fluid collection, and retroareolar needle biopsy. Breast cancer accounts for 5—15% of cases,
the most common type being ductal carcinoma in situ (19).

Following a comprehensive clinical breast examination, often conducted by the referring physician or a
board-certified breast clinician, the radiologist must demonstrate concordance between the imaging
findings and the clinical data (1,2).

Scope and purpose:

The scope of this guideline is concerned with imaging of female patients in the adult age group >18 years
presenting with nipple discharge either physiologic or pathologic.

The purpose is to guide healthcare providers in accurately evaluating female patients presenting with nipple
discharge, by a multimodality imaging approach in a timely manner and to differentiate between benign
and suspicious cases that need to be further evaluated.

The target audience:

Radiologists

General surgeons

Breast surgeons

Oncology surgeons

Medical oncologists
Obstetricians and gynecologists

Methods:

A comprehensive search for guidelines was undertaken to identify the most relevant guidelines to consider
for adaptation.

inclusion/exclusion criteria followed in the search and retrieval of guidelines to be adapted:
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. Selecting only evidence-based guidelines (guideline must include a report on systematic
literature searches and explicit links between individual recommendations and their supporting
evidence)

. Selecting only national and/or international guidelines

. Specific range of dates for publication (using Guidelines published or updated 2015 and later)

. Selecting peer reviewed publications only

. Selecting guidelines written in English language

. Excluding guidelines written by a single author not on behalf of an organization in order to be
valid and comprehensive, a guideline ideally requires multidisciplinary input.

. Excluding guidelines published without references as the panel needs to know whether a

thorough literature review was conducted and whether current evidence was used in the
preparation of the recommendations.

The following characteristics of the retrieved guidelines were summarized in a table:

. Developing organisation/authors

. Date of publication, posting, and release

. Country/language of publication

. Date of posting and/or release

. Dates of the search used by the source guideline developers

All retrieved Guidelines were screened and appraised using AGREE II instrument (www.agreetrust.org) by
at least two members. the panel decided a cut-off point or rank the guidelines (any guideline scoring above
50% on the rigour dimension was retained). These guidelines were adapted mainly from American College
of Radiology ACR Appropriateness Criteria®, Evaluation of Nipple Discharge update in 2022 with partial
incorporation of insights from reputable sources to enhance its comprehensiveness and applicability (1,2).

Evidence assessment:

According to WHO handbook for Guidelines we used the GRADE (Grading of Recommendations,
Assessment, Development and Evaluation) approach to assess the quality of a body of evidence, develop
and report recommendations. GRADE methods are used by WHO because these represent internationally
agreed standards for making transparent recommendations. Detailed information on GRADE is available
on the following sites:

m GRADE working group: http://www.gradeworkingroup.org

m GRADE online training modules: http://cebgrade.mcmaster.ca/

m GRADE profile software: http://ims.cochrane.org/revman/gradepro

Table 1 Quality of evidence in GRADE
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http://ims.cochrane.org/revman/gradepro

Quality level Definition

High We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate  We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the
effect, but there is a possibility that it is substantially different.

Low Our confidence in the effect estimate is limited: the true effect may be substantially different from the
estimate of the effect.

Very low We have very little confidence in the effect estimate: the true effect is likely to be substantially different

from the estimate of effect.

GRADE: Grading of Recommendations Assessment, Development and Evaluation.

Table 2 Significance of the four levels of evidence

Quality Definition Implications

High The guideline development group Further research is very unlikely
is very confident that the true effect to change confidence in the
lies close to that of the estimate of estimate of effect
the effect

Moderate The guideline development group Further research is likely to
is moderately confident in the effect have an important impact on
estimate: the true effect is likely to confidence in the estimate of
be close to the estimate of the effect, effect and may change the
but there is a possibility that it is estimate
substantially different

Low Confidence in the effect estimate Further research is very likely to
is limited: the true effect may be have an important impact on
substantially different from the confidence in the estimate of
estimate of the true effect effect and is unlikely to change

the estimate
Very low The group has very little confidence Any estimate of effect is very

in the effect estimate: the true effect
is likely to be substantially different
from the estimate of the effect

uncertain
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Table 3 Factors that determine How to upgrade or downgrade the quality of evidence.

Downgrade in presence of

Upgrade in presence of

Study limitations
-1 Serious limitations
-2 Very serious limitations

Consistency
-1 Important inconsistency

Directness
-1 Some uncertainty
-2 Major uncertainty

Precision
-1 Imprecise data

Reporting bias
-1 High probability of reporting bias

Dose-response gradient
+1 Evidence of a dose-response gradient

Direction of plausible bias
+1 All plausible confounders would have
reduced the effect

Magnitude of the effect
+1 Strong, no plausible
confounders, consistent and direct evidence

+2 Very strong, no major threats to validity and
direct evidence

The strength of the recommendation

The strength of a recommendation communicates the importance of adherence to the recommendation.

Strong recommendations

With strong recommendations, the guideline communicates the message that the desirable effects of
adherence to the recommendation outweigh the undesirable effects. This means that in most situations the

recommendation can be adopted as policy.
Conditional recommendations

These are made when there is greater uncertainty about the four factors above or if local adaptation has to
account for a greater variety in values and preferences, or when resource use makes the intervention suitable
for some, but not for other locations. This means that there is a need for substantial debate and involvement

of stakeholders before this recommendation can be adopted as policy.

When not to make recommendations

When there is lack of evidence on the effectiveness of an intervention, it may be appropriate not to make a

recommendation.
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RECOMMENDATIONS:

ADULT FEMALE. PHYSIOLOGIC NIPPLE DISCHARGE:

1.
2.

Digital Mammography:
If clinical findings are consistent with physiologic nipple discharge, routine screening

mammography for patients 40 years of age or older is recommended. No further radiologic
investigation is required and diagnostic breast imaging is unnecessary (3).

Remarks: Physiologic nipple discharge tends to occur with compression. Studies have proposed
being mostly related to benign causes, with no association with insitu or invasive carcinoma (19-
21).

Strong recommendation

High-Quality Evidence (studies well-designed and account for most common biases) (19-21).
Image-guided Core Biopsy/ Fine Needle Aspiration:

We recommend against the use of image guided core biopsy or fine needle aspiration in these cases.
Strong recommendation

High-Quality Evidence (studies well-designed and account for most common biases) (20, 21).

ADULT FEMALE, 40 YEARS OF AGE OR OLDER, PATHOLOGIC NIPPLE DISCHARGE:

1.

Digital Mammography:
Mammography is the initial imaging modality in this age group. Both breasts should be imaged in

two views; craniocaudal and mediolateral oblique views enabling the entire breast to be completely
screened for any additional lesions. Additional mammographic views with spot compression and
magnification are required for better evaluation of the retroareolar region when necessary (6).
Remarks: Despite its low sensitivity (15-68%) and positive predictive value (PPV) 42% for
detection of malignancy as the cause of nipple discharge, mammography still plays an important
role in breast imaging because of its high specificity (38-98%) and high negative predictive value
(NPV) 90% (19-22).

Strong recommendation

High-Quality Evidence (studies well-designed and account for most common biases) (19-22).
Digital Breast Tomosynthesis:

It is recommended as an initial diagnostic tool if available. Many studies have proposed the use of
DBT in assessing nipple discharge (7). It has also been proven that the sensitivity of DBT is higher
than that of mammography with better detection rate and diagnosis of breast cancer.

Remarks: This is possibly due to the reduced risk of obscuration of pathology by the overlapping
breast tissues as the reconstructed DBT slices are demonstrated similarly to computed tomography
reconstructed slices (5). DBT has the potential to increase workflow efficiency in a symptomatic
setting by reducing benign biopsies (23).

Strong recommendation

High-Quality Evidence (studies well-designed and account for common biases) (7,23).

Breast ultrasound:

Breast US is recommended as a complementary tool for mammography in initial evaluation and
assessing extent of involvement.

US is also an important tool to guide for biopsy and localization for surgical excision.

Remarks: Studies propose a sensitivity of 56%—80%, specificity of 61%—75%, PPV of 29%-39%,
and NPV 0of 90%-91% for US alone in detecting underlying malignancy in patients with pathologic
nipple discharge (5,19,23). False-positive results may be attributed to ductal wall volume averaging
in a tortuous duct, intraductal/periductal fibrosis, blood clots, or inspissated secretions (24).
Strong recommendation
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High-Quality Evidence (review and observational studies well-designed and account for common
biases) (19-21, 24-26).

4. MRI Breast:
MRI is not recommended as initial imaging for patients with pathologic nipple discharge. in
patients with pathologic nipple discharge and negative mammography/ ultrasound, MRI is
recommended to detect lesions of concern preoperatively. Imaging follow-up can be safely
recommended for patients with normal MRI findings, thus avoiding unnecessary surgical duct
excision (8).
Remarks: MRI should only be reserved for cases that are occult in mammography and US with
failure to identify an underlying cause of pathologic nipple discharge (27,28).
Results shown by many studies with regards to breast MRI in the detection of the cause of
pathologic nipple discharge revealed a sensitivity of 86-100% for invasive cancer and 40% to 100%
for noninvasive disease (29-32).
Strong recommendation
High-Quality Evidence (systematic review and observational studies well-designed and account
for common biases) (27)

5. Contrast enhanced mammography:
With CEM, lesions could be identified according to their density, morphologic as well as
enhancement characteristics (9). It is currently being used for diagnostic purposes especially in
dense breasts, preoperative evaluation, assessment of extent of disease and MRI contraindication.
Ongoing studies also propose future directions in breast cancer screening (10). It may be considered
in patients with pathologic nipple discharge and negative mammography/ ultrasound according to
its availability.
Remarks: Recent studies have proposed that the level of radiation exposure from CEM is similar
to and within the range of radiation doses that patients are exposed to from other mammography
examinations (33).
A study by Fakhry et al., 2022 in role of CEM for evaluation of pathological nipple discharge
revealed a higher diagnostic accuracy of 79.3% compared to mammography and ultrasound 76.3%
(34).
Conditional recommendation
Moderate-Quality Evidence (observational study) (34).

6. Image-Guided Core Biopsy:
Image-guided core needle biopsy is not recommended for initial evaluation of patients with
pathologic nipple discharge.
Biopsy procedures can be guided by stereotactic mammography, contrast enhanced mammography,
or US, depending on the imaging modality which best depicts the abnormality detected.
Vacuum-assisted core biopsy (VAB) is useful in complete sampling/ removing of small intraductal
papillary lesions which may be therapeutic and can lead to cessation of nipple discharge in 90-
97.2% of cases (11). Surgical major duct excision remains the gold standard for exclusion of
malignancy in patients with unremarkable imaging.
Remarks: Core biopsy is preferred over FNA because the larger gauge needle improves sampling
(12, 35). Studies have shown reported rates of papillomas upgrade to malignancy between 3% and
14% (36).
Strong recommendation
High-Quality Evidence (randomized controlled clinical trial and observational studies well-
designed and account for common biases) (11,26,32,35-37)

7. Image-Guided Fine Needle Aspiration:
It is not recommended as the initial examination for evaluation of pathologic nipple discharge.
Studies have shown that core needle biopsy is superior to FNA regarding accuracy and precise
histological grading of breast cancer (12).
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Remarks: Breast FNA can be done to assess lesions difficult to access by core biopsy or lymph
nodes. Hypocellular cystic and fibrotic lesions, degenerative changes, necrosis and epithelial
hyperplasia make evaluating the smear difficult. False negative results are common in special types
of carcinomas, like lobular and tubular, and false positive results may be seen with lactation and
therapy (38).

Breast FNA is safe, fast, cost effective and almost complication free. However, it mostly doesn't
give a definite diagnosis, can't differentiate between atypical ductal hyperplasia and low grade
DCIS or between high grade DCIS and invasive cancer. Moreover, its accuracy is influenced by
the expertise of the aspirator as well as the reader giving equivocal, false positive and false negative
results. This is often due to poor sampling technique, poor tumor localization, small tumor size and
nonpalpable breast lesions (39).

Conditional recommendation

Moderate-Quality Evidence (randomized controlled clinical trial, review and observational
studies) (12,35,38,39).

ADULT FEMALLE, 30 to 39 YEARS OF AGE, PATHOLOGIC NIPPLE DISCHARGE:

Same guidelines as adult female 40 years or older with the following consideration;

US is recommended as the initial imaging modality in this age group with the addition of
mammography when necessary.

Remarks: It has been proven that US has a higher sensitivity of 95.7% than that of mammography
60.9% for the detection of breast cancer in females 30 to 39 years of age (40,41).

However, mammography remains the gold standard owing to its ability to detect
microcalcifications, taking into consideration that patients with DCIS commonly present with
nipple discharge.

Strong recommendation

High-Quality Evidence (studies well-designed and account for common biases) (40,41).

ADULT FEMALE, YOUNGER THAN 30 YEARS OF AGE, PATHOLOGIC NIPPLE

DISCHARGE:

1.

Breast ultrasound:

US is the initial imaging modality of choice in this age group.

Remarks: A study by Yue et al where US was done for 692 of 955 symptomatic females aged <25
years, showed that 21 patients only had indeterminate findings. No cancer was detected in this
group after biopsy or clinical follow-up (42).

Strong recommendation

High-Quality Evidence (study well-designed and account for common biases) (42).

Digital Mammography or Digital Breast Tomosynthesis:

Diagnostic mammography or DBT are beneficial if US shows a suspicious finding.

Remarks: DBT demonstrates the true extent of the lesion and exclude contralateral abnormalities
particularly in young women with dense breasts (43).

Strong recommendation

High-Quality Evidence (study well-designed and account for common biases) (7,23,43).
Contrast studies (contrast enhanced mammography/MRI):

Not recommended as initial imaging for patients with pathologic nipple discharge.

In women with dense breasts, CEM or contrast MRI should be recommended for proper staging
and to exclude multicentricity/bilaterality.
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Remarks: CEM provides superior imaging performance compared to standard mammography and
is considered a relatively affordable accessible imaging tool with a sensitivity approaching MRI.
Conditional recommendation

Moderate-Quality Evidence (systematic review and observational studies) (44,45).
Image-guided Core Biopsy

If an imaging abnormality is seen, US can be used to guide biopsy.

Remarks: To our knowledge, no relevant evidence in the literature exists for evaluation of
pathologic nipple discharge in this age group.

Good practice statement

Clinical indicators for monitoring:

Patient file review for the following:

Ultrasound imaging in all patients presenting with nipple discharge.

Mammography imaging in all patients 40 years of age or older and in young patients if US shows
a suspicious finding.

Image guided core biopsy procedure in case of suspicious imaging.

The physician should document follow-up of patients with BIRADS 3 lesions and educate the
patient for the importance and the need for follow-up.

These indicators cover aspects such as documentation, diagnostic procedures, and patient education,
providing a comprehensive approach to monitoring physician adherence to the clinical guidelines.

Updating the guideline
To keep these recommendations up to date and ensure its validity it will be periodically updated. This will

be done whenever strong new evidence is available and necessitates updating.

Research Gaps

1.

Prevalence of nipple discharge among patients with breast cancer

2. Role of contrast enhanced mammography in evaluation of nipple discharge
3. Contrast enhanced mammography in patients with pathologic nipple discharge: a comparison with
breast MRI
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