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Objectives
ØReview anatomy and imaging techniques of the nipple-alveolar complex

ØAnatomy of the nipple-alveolar complex
§ Superficial anatomy
§ Ductal anatomy
§ Normal variants

Ø Imaging techniques of the nipple-alveolar complex
§ Mammography
§ Ultrasound
§ MRI
§ Galactogram

ØRecognize benign versus malignant pathology of the nipple-alveolar complex and 
associated imaging findings
ØBenign pathology of the nipple-alveolar complex

§ Mammary duct ectasia
§ Nipple calcifications
§ Abscess of Montgomery glands
§ Nipple adenoma

ØMalignant pathology of the nipple-alveolar complex
§ Breast Carcinoma
§ Paget Disease of the nipple-alveolar complex



Nipple and Ductal Anatomy of the Breast

Fig. 1: Galactogram demonstrating ductal 
anatomy

Superficial Anatomy Deep Anatomy

• Pigmented squamous epithelium
• Circumferential smooth muscle
• Sebaceous glands (Montgomery 

tubercles)
• Hair follicles

• Approximately 15-18 lobes.
• Each lobe has a main duct/lactiferous duct 

with its orifice in the nipple
• The main duct branches until it forms the 

terminal ductal lobular unit (TDLU) which 
consists of the extralobular terminal duct and 
lobule.



Normal Variants of the Nipple
• Polythelia: accessory nipples

§ Form along mammary ridge (milk line, image right)
§ Extends from axilla to medial thigh
§ Axilla and inframammary fold most common
§ Can be mistaken for mole due to pigmentation

• Hypoplasia: 
§ Underdevelopment of breast tissue

• Amazia: 
§ Nipple present
§ Lack of breast tissue

• Amastia: 
§ Lack of breast AND nipple

[1, 2]

Fig. 2: Mammary ridge 
demonstrated by line in 
red.



Imaging Techniques:
Mammography
• Nipple must be in profile in at least one 

view of each breast
• Nipple may hide a breast cancer or 

mimic a mass if not in profile (Fig 3)

• Spot compression or magnification views 
are better at detecting abnormalities in 
comparison to standard view [4]

• Clinical breast exam by experienced 
clinician can be more sensitive than 
mammography for detection of subareolar 
mass [3, 4]

Fig. 3: Mammogram with nipple not in profile mimicking a 
mass(circle)(A), repeated to image nipple in profile (B) 
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Two Hand Compression Rolled-Nipple Technique
• Transducer positioned parallel to the long 

axis of the diseased duct
• Compression then applied to the lateral 

end of the transducer
• Flattens the nipple-alveolar complex

• Targeted duct located with transducer parallel to 
the long axis of the duct

• Index finger positioned at nipple opposite 
transducer

• Slide transducer toward nipple, gradually rolling 
over index finger, flattening the nipple-alveolar 
complex

Probe

Index Finger

Probe

Imaging Techniques: 
Ultrasound



Imaging Techniques: 
Breast MRI

Ensure the nipple is in profile when 
patient is placed in the coil

Most common presentation: symmetrical 
rim enhancement, bilaterally

• Occasionally may not enhance

Findings of suggestive of nipple invasion:
• Nipple enhancement with thickening
• Tumor distance of less than 2 cm to the 

nipple base
• Continuous enhancement from subareolar 

lesion with nipple inversion Fig. 4: Normal MRI appearance of the 
NAC.



Imaging Techniques: 
Galactography

Equipment
§ Sterile gloves, alcohol swabs, extension 

tubing
§ 30-gauge end port sterile sialography 

infusion unit
§ 90-degree right angle or straight cannula
§ Blunt Tip

§ 1 mL syringe with water soluble contrast 
such as Isovue 300 or Conray 60

§ Fill Extension tubing with contrast and 
remove all air bubbles—bubbles can 
mimic filling defects

Post Galactogram Imaging
• Craniocaudal and 90° medial lateral 

views
• Magnification views of the retroareolar 

region in CC and ML projections
• Rolled CC views can be obtained if there 

is superimposition of breast tissue
• Exaggerated CC views can be obtained if 

the ductal system is heading far medially 
or laterally

Patient Selection:
Ideal candidates are patients with 
unilateral single duct spontaneous 
nipple discharge

Contraindications to Galactography:
v Severe allergy to contrast
v Prior nipple surgery
v Severe nipple retraction
v Mastitis/abscess



Benign Pathologies of the NAC
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Mammary Duct Ectasia

Fig. 5 Galactography demonstrating benign mammary 
duct ectasia (blue arrows)

Fig. 6 Mammography demonstrating benign 
mammary duct ectasia (blue arrows)

Teaching Points:
§ Benign, dilated ductal system greater than 3 mm
§ Accounts for 25 % of non-neoplastic causes of nipple 

discharge
§ No filling defects or abrupt duct cutoff on galactography
§ Benign duct ectasia is typically bilateral

Asymmetric duct ectasia warrants additional workup
positive predictive value of 24% for malignancy when 

asymmetric duct ectasia was detected mammographically [6]



Nipple Calcifications

Fig. 7 Mammography demonstrating benign nipple 
calcifications (blue arrows)

Teaching Points:
Uncommon but typically benign

Differential:
Associated with hair follicle or glands

Related to sutures or fat necrosis from 
reduction mammoplasty

Intraductal papilloma



Abscess of Montgomery (Sebaceous) Glands

Fig. 8 Mammography demonstrating an oval 
circumscribed superficial periareolar breast mass 
(blue arrow)

Fig. 9 Ultrasound demonstrating an oval, 
circumscribed, hypoechoic mass with posterior 
enhancement just below the skin surface (blue 
arrow)

Teaching Points:
Blocked glands may become inflamed or infected

Can develop into a superficial mass with white colored 
discharge
May be palpable or painful



Nipple Adenoma
Fig. 10 Color Doppler ultrasound 
image demonstrating a 
circumscribed, oval, hypoechoic 
solid mass with internal vascularity 
(blue arrow) and posterior 
enhancement. Gel standoff and 
light transducer pressure were used 
to acquire image for proper nipple 
evaluation.

No corresponding mammographic 
abnormality (MG: Right)

Teaching points:
Uncommon variant of a papilloma
Most commonly no mammographic findings
Presents with palpable nodule and tenderness
Sometimes can be difficult to differentiate from Paget Dz
Treatment: Complete local excision

v Do NOT perform a core needle biopsy!

v Surgical referral a MUST!



Fig. 11 Galactogram demonstrates filling 
defects (blue arrow).

Fig. 12 Ultrasound demonstrates an 
intraductal mass (blue arrow), which can 
present with or without ductal dilation.

Fig. 13 MRI demonstrates a round 
homogenously enhancing  intraductal mass 
(blue arrows).

Papilloma - Soft Epithelial Tumors

Teaching Points:
• Central papilloma - commonly 

benign
• Peripheral papilloma -

increased risk of malignancy
• Most common cause of nipple 

clear discharge [8]
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Fig. 14 Magnification views demonstrating pleomorphic calcifications 
(blue arrow) with the nipple.

Fig. 15 Ultrasound demonstrates calcifications 
(blue arrows) with the nipple.

Paget Disease of the Breast

Teaching Points:
• Neoplastic cells in the epidermis.
• Most commonly associated with ductal carcinoma in situ 

and rarely invasive disease [9, 10]



Fig. 17 Ultrasound (blue arrow) 
demonstrates an irregular hypoechoic 
mass with spiculated margins. 

Fig. 16 Mammogram (blue arrow) 
demonstrates a retroareolar 
spiculated mass.

Fig. 18 US color Doppler demonstrates  
internal vascularity (blue arrow).

Teaching Points:
• Invasive ductal carcinoma most common.
• Originate immediately deep to the 

nipple, in the central mammary ducts.

Invasive Ductal Carcinoma



Invasive Ductal Carcinoma
MRI Appearance

Normal Nipple Abnormal Nipple 

Pre- Contrast Post Contrast Kinetic 

Fig.19 (above) demonstrates a normal nipple on a non-fat 
sat T1 image (left) and an abnormal partially inverted 
nipple (right).

Fig. 20 (below) demonstrates abnormal 
enhancement of the nipple, nipple base and 
extension into the subareolar breast on T1 
post contrast imaging.

f
Teaching Points:
• Imperative to detect any cancer within 2 cm of the 

nipple base for nipple sparing mastectomy.



Conclusion
ØMany diseases, both benign and malignant, affect the nipple-areolar 

complex
ØClinical breast exam is important
ØSupplemental mammographic views (spots or mags) are often more 

helpful than standard views
ØWith ultrasound, a standoff pad and compression techniques will 

allow for improved detection
ØContrast enhanced breast MRI can be helpful when there is 

concerned for an undiagnosed malignancy
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