
The anatomy of the breast can be exquisitely demon-
strated with magnetic resonance imaging (MRI). Areas of
the breast that have been previously beyond the limits of
conventional imaging, such as the extreme posterior breast
and chest wall musculature, can be evaluated. Normal
structures, such as vessels and lymph nodes, are clearly
seen, particularly with the help of intravenous contrast.An
understanding of the normal structures and anatomy of the
breast is essential to the proper interpretation of breast
MRIs. This chapter describes the normal anatomy of the
breast that is evaluated by breast MRI.

1. Breast Anatomy

The breast is a modified skin gland enveloped in fibrous
fascia.The superficial pectoral fascia is located just beneath
the skin and in the retromammary space.The undersurface
of the breast lies on the deep pectoral fascia.1 Although
there are fascial layers between the breast proper and the
pectoralis major muscle, the breast is not completely sep-
arate from the pectoralis major muscle, as there are pene-
trating lymphatics and blood vessels [Figure 4.1(A)].

The breast is composed of three major structures: skin,
subcutaneous tissue, and breast tissue (parenchyma and
stroma). The parenchyma is divided into 15 to 20 lobes or
segments that converge at the nipple in a radial arrange-
ment.The ducts from the lobes converge into 6 to 10 major
collecting ducts that have openings at the nipple and
connect to the outside. Each of these major ducts arborizes
back from the nipple and forms a lobe or segment of glan-
dular tissue that is supported by surrounding connective or
stromal tissue [Figure 4.1(B)]. The distribution of lobes is
not even as there is a preponderance of glandular tissue in
the upper outer quadrant of the breast.1

Beneath the nipple openings, the lactiferous sinus is
visible. The lactiferous sinus is a slight dilation of the
ampullary portion of the major duct. The major ducts that
converge below the nipple and drain each segment are 

2mm in diameter. Each duct drains a lobe made up of 20
to 40 lobules. Each lobule contains 10 to 100 alveoli or
acini. Each lobule also consists of branching ducts that
divide into subsegmental structures and terminate in the
terminal duct lobular unit. The terminal duct lobular unit
consists of the terminal duct and the acinus. The glandular
tissue and ducts are surrounded by fat and supported by
Cooper’s ligaments, which are connective tissue elements
that arise from stromal tissue and attach to the prepectoral
fascia and dermis and support and suspend the breast
tissue (Figure 4.2).

High signal intensity can be identified on precontrast II
weighted images in ducts that are dilated and contain pro-
teinaceous or hemmorhagic debris, representing areas of
ductal ectasia (Figure 4.3).As with mammography, this can
be unilateral or bilateral. The areas involved can be focal
or diffuse (Figure 4.4). For the most part, these areas of
ductal dilation represent benign disease. However, as there
is high signal on the precontrast images, it is important to
assess whether enhancement occurs. As the ducts are high
in signal on both the precontrast and postcontrast images,
small areas of enhancement may be overlooked. Subtrac-
tion imaging of the precontrast from the postcontrast
image on a pixel-by-pixel basis can ensure that small areas
of enhancement are not present (Figure 4.5).

The stroma and connective tissue of the breast contain
fat, connective tissue, ligaments, blood vessels, lymphatics,
lymph nodes, and nerves. The skin of the breast contains
hair follicles, sebaceous glands, and apocrine sweat glands.2

Visualization of the pectoralis major muscle is as impor-
tant in MRI as it is in mammography, to ensure that the
breast is maximally imaged (Figure 4.6). With adequate
penetration to the chest wall, portions of the pectoralis
muscles, major and minor, are reliably visualized [Figures
4.1(B) and 4.7]. As with other imaging techniques, com-
plete visualization of the entire breast parenchyma is
essential (Figure 4.8). Protocols that exclude portions of
the breast are to be avoided.When selecting a protocol and
training technologists, it may be important to emphasize
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Figure 4.1. Schematic of sagittal views of the breast. (A) Medi-
ally, the internal mammary artery and branches are seen. The ter-
minal duct lobular unit (TDLU), the site of origin of most of
metaplastic, hyperplastic, and neoplastic processes of the breast,
is demonstrated. (B) At midline, the pectoralis major and minor

muscles are usually seen depending on patient anatomy. Each
breast contains approximately 15 to 20 lobes. (C) Laterally, the
lateral thoracic artery and branches supply the breast. Level 1
lymph nodes are demonstrated posterior to the pectoralis major
muscle.
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Figure 4.2. Prominent Cooper’s ligaments (arrows) in a patient with
inflammatory breast cancer. The large central mass is seen as well as
focal thickening and enhancement of the skin.This image and all sub-
sequent images were performed on a 1.5 Tesla (T) magnet with a ded-
icated breast coil using a sagittal fat-suppressed three-dimensional
(3D) fast spoiled gradient echo sequence (FSPGR) following intra-
venous contrast unless otherwise indicated.

Figure 4.3. Duct ectasia. Postcontrast MRI demonstrates pro-
minent dilation of the lactiferous sinus with associated dilation
of more peripheral ducts. The finding was bilateral.

Figure 4.4. Maximum intensity projection (MIP) demonstrates
segmental duct ectasia. Note markers over the nipple and inferi-
orly over a palpable abnormality with no corresponding MRI
finding.
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Figure 4.5. Benign duct ectasia. (A) Postcontrast sagittal 
fat-suppressed 3D FSPGR image demonstrates high signal 
proteinaceous or hemorrhagic debris in ducts that arborize
demonstrating one of the lobes of the breast. The precontrast

image was identical. Note the convergence in the subareolar
region. A marker has been placed on the nipple. (B) Sub-
traction of the precontrast image from the postcontrast image
demonstrates no enhancement of the ductal tree.

Figure 4.6. Medial breast with pectoralis major muscle (arrow)
overlying ribs (curved arrow) and intercostal muscles (thick
arrow).

Figure 4.7. Laterally in the breast the pectoralis minor is visual-
ized (arrow) behind the pectoralis major muscle.
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Figure 4.8. (A) Multiple normal appearing level I axillary lymph
nodes posterior to pectoralis major muscle. (B) Pectoralis 
major muscle (arrow) and pectoralis minor muscle (curved

arrow). Axillary artery identified (thick arrow). (C) Serratus 
anterior muscle (arrows). (D) Lateral to mid-breast.

the inclusion of the axillary tail, inframammary fold, and
extreme medial breast tissue as pathology can be hidden
in these areas (Figure 4.9). Maximal coverage of the breast
includes imaging the axillary tail and high axilla, sites

where ectopic breast tissue may be hiding (Figure 4.10).
Technologists can also ensure that these areas are imaged
by manually pulling breast tissue into the imaging coil.

(Continued)
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Figure 4.8. (Continued) (E) Medially, axillary artery can still 
be seen (arrow). Pectoralis major muscle anterior to chest wall
(curved arrow). Note contrast in heart and pulmonary vessels.
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(F) Medial breast. (G) Internal mammary artery (arrow) ante-
rior to the heart.



2. Vessels

The breast receives its blood supply from several sources.
The lateral thoracic artery [Figures 4.1C and 4.11] arises
from the axillary artery and supplies the upper outer quad-
rant of the breast, constituting approximately 30% of the
breast blood supply. Sixty percent of the blood supply
arises from the internal mammary artery (Figure 4.12) and
its perforating branches, which supply the central and
medial aspects of the breast. These are best seen where
they penetrate the chest wall close to the sternum (Figure
4.13). The remainder of the blood supply is primarily via
the lateral branches of the intercostal arteries. Vessels can
be usually distinguished from masses by following the
course of the vessel over multiple contiguous sections.
Maximum intensity projection (MIP) images can also help
to confirm the course of a vessel (Figure 4.14). The supply
of vessels to the breast is helpful in understanding the pref-
erential enhancement that can be seen in the upper outer
quadrant and along the inferior breast. Generally, the
center of the breast is the last to enhance due to the dif-
fering blood supply. Bilateral imaging can confirm the
impression of benign parenchymal geographic enhance-
ment when the same pattern of enhancement is seen in
both breasts.
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Figure 4.9. Medial fibroadenoma (arrow). Field of view should
not sacrifice medial breast tissue.

Figure 4.10. Ectopic breast tissue in the axillary tail on a lateral
image (arrow).

Figure 4.11. Lateral thoracic artery (arrow) and branches.
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Figure 4.12. Internal mammary artery (arrow).

A B

Figure 4.13. (A and B) Perforating branches from the internal mammary artery (arrows).



3. Lymphatics and Lymph Nodes

Lymphatic drainage of the breast is primarily via the axilla
(97%) with the internal mammary chain accounting for the
remaining 3%. Level I lymph nodes are found lateral to
the lateral border of the pectoralis minor muscle [see
Figures 4.1(C) and 4.8(A)]. Level II nodes lie behind the
pectoralis muscle, and level III nodes are located medial
to the medial border of the pectoralis minor muscle.

Intramammary lymph nodes on mammography are
usually seen in the lateral half of the breast along the cone
of breast tissue and are found in approximately 5% of
women (Figure 4.15). As MRI is able to evaluate more of
the posterior breast tissue, and as lymph nodes are highly
vascular and enhance intensely, it is not surprising that
lymph nodes are seen with more frequency on MRI in
locations that are considered atypical for mammography
(Figure 4.16). Lymph nodes are easily diagnosed when the
characteristic reniform appearance is seen with a fatty
hilum. Sometimes vessels radiating into the lymph node
hilum can be identified with certainty, also supporting the
diagnosis of a lymph node (Figure 4.17). However, lymph
nodes can be diagnostic dilemmas3 when not in the
expected location and when morphologic criteria are not
typical (Figure 4.18). Dynamic curves can be unreliable as
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Figure 4.14. Maximum intensity projection of breast demon-
strates course of vessels.

A

B

Figure 4.15. (A) Well-circumscribed homogeneous enhancing
round mass in the upper outer quadrant does not demonstrate a
fatty hilum. Kinetic analysis demonstrated washout kinetics. T2-
weighted imaging demonstrated corresponding high signal mass
(not shown). Nevertheless, biopsy was performed yielding benign
lymph node. (B) Characteristic appearance of lymph node with
presence of fatty hilum. Even though a washout kinetic curve 
was obtained in this lesion, the characteristic morphology allows
benign interpretation.
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Figure 4.16. Lymph node in the posterior medial breast. Pres-
ence of vessel extending to hilum and characteristic reniform
appearance allows diagnosis.

Figure 4.17. Benign lymph node with vessel radiating to hilum.

Figure 4.18. Lymph node in uncharacteristic location. Lymph node
in the posterior central breast with irregular margins and heteroge-
neous enhancement. If a corresponding high signal mass is confirmed
on the T2-weighted sequence these lesions may be followed 
cautiously.



normal lymph nodes can enhance rapidly and can washout,
mimicking carcinoma (Figure 4.19). T2-weighted images
may be helpful in these cases as lymph nodes may be
higher in signal intensity than the normal glandular

parenchyma (Figure 4.20). Lymph nodes containing 
tumor, particularly micrometastases, cannot be reliably
diagnosed at this time with the current contrast agents
(Figure 4.21).
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Figure 4.19. (A) Region of interest placed over a round homo-
geneously enhancing mass in the upper outer quadrant. (B)
Kinetic analysis demonstrates washout. As atypical appearing

lymph nodes may mimic carcinoma, attention to T2-weighted
images can help in confirming the presence of a lymph node. If
any doubt persists, biopsy is recommended.
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Figure 4.20. (A) T2-weighted image of a lymph node demonstrates high signal. Note lymph node is associated with a vessel and
contains a fatty hilum, further confirming benignity. (B) Corresponding postcontrast T1-weighted image.



4. Pectoralis Major Muscle

The pectoralis muscles, though attached to the chest wall,
are not considered part of the chest wall. This is an impor-
tant distinction when it comes to staging the patient. If the
chest wall is involved, the patient is Stage IIIB and not gen-
erally a surgical candidate. On the other hand, if only the
pectoralis muscles are involved, then the patient can have
surgery with removal of a portion or all of the muscle(s)
to achieve negative margins. Tumor involvement of the
pectoralis muscles is suspected when abnormal enhance-
ment is noted, indicating tumor involvement. If tumor infil-
trates the muscles, staging of the tumor is not changed
although surgical planning may be altered. Abutment of
tumor to the muscle with loss of the fat plane does not
signify muscle involvement.4

Sometimes it may be difficult to differentiate tumor
involvement between normal enhancing traversing vessels
extending through the pectoralis muscle (Figure 4.22).Tra-
versing vessels, however, can be identified on multiple
sequential images and their course can be followed (Figure
4.23). Tumor involvement of the pectoralis major muscle
generally produces more irregular enhancement. The pec-
toralis minor muscle, which lies behind the pectoralis major
muscle [see Figures 4.1(B) and 4.8(D)], is not generally
involved unless there is full-thickness involvement of the
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Figure 4.21. Benign reactive lymph nodes demonstrate the dif-
ficulty of detecting metastases. These lymph nodes are prominent
and several do not contain fatty hila nevertheless, they proved to
be benign.

Figure 4.23. Vessels (arrows) in the pectoralis major muscle.

Figure 4.22. Vessel (arrow) extending through the chest wall was
able to be followed over multiple sequential images.

pectoralis major muscle. The true chest wall includes the
intercostal and serratus anterior muscles as well as the ribs.
In order to diagnose chest wall involvement, abnormal
enhancement in these structures is required (Figure 4.24).



5. Breast Density

Breast density, which is a representation in mammography
of the amount of breast parenchyma present in the breast,
can be assessed on MRI on both T2- and T1-weighted
images. Breasts are characterized using BI-RADS (Breast
Imaging Reporting and Data System)5 criteria: 1, almost
entirely fatty; 2, scattered fibroglandular densities; 3, het-
erogeneously dense; and 4, extremely dense as with mam-
mography (Figure 4.25). Unlike mammography, dense
breasts generally do not pose a significant problem on MRI
as contrast is used and thin slices are obtained, thus over-
lapping parenchyma is not a hindrance (Figure 4.25B).
There are, however, a small set of patients who exhibit very
early rapid enhancement of the parenchyma, which can
obscure small enhancing suspicious foci. In these cases, it
may be helpful to communicate the lowered sensitivity of
MRI to the referring physician.

The breast parenchyma will be altered as the hormonal
environment of the breast changes. Age and fluid status
will also alter appearance. Both the epithelial ductal tissue
and the surrounding connective tissue elements compris-
ing the parenchyma are affected by the hormonal milieu.
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Figure 4.24. Chest wall involvement. Note diffuse enhancement
of the serratus anterior muscles.

A B

Figure 4.25. (A) MLO view demonstrates dense parenchyma
with no abnormalities. (B) Contrast-enhanced MRI in the same
patient is positive for a small invasive ductal carcinoma that was

likely obscured due to surrounding isodense breast tissue on the
mammogram.



Assessment of breast density becomes important when
interpreting hormonal changes in the breast, a possible
cause of benign parenchymal enhancement. Similarly,
fibrocystic change, which can be a cause of false-positive
enhancement, occurs more often in dense breasts. By rec-
ognizing breast density and the areas in the breast where
parenchyma is present, the interpreter can render a more
informed opinion.

6. Premenopausal Breast

The premenopausal breast is hormonally responsive.6

Estrogens cause increased blood flow through breast
parenchyma. This phenomenon is mediated by a histamine
effect that causes hyperemia, vasodilatation, and capillary
leakiness.7 Contrast enhancement in the breast is depen-
dent on these three factors and, therefore, it is not unex-
pected that contrast enhancement occurs in a cyclical
fashion in the normal premenopausal breast (Figure 4.26)8

Water displacement studies have shown that breast
volume can increase during the second half of the men-
strual cycle by 100mL. There is also evidence that in addi-
tion to water fluctuations during the menstrual cycle,
cyclical changes also affect parenchymal growth.

Enhancement following contrast administration on MRI
is related to vascularity, permeability, and capillary 
leakiness. Therefore, estrogens can cause benign

parenchyma to enhance following contrast administration.
In premenopausal women, MRI enhancement of breast
parenchyma may vary with the phase of the 
menstrual cycle, greatest in weeks 1 and 4 (Figure 4.27).
Enhancement can be stippled in a uniform, diffuse distri-
bution or patchy (Figure 4.28). Enhancement kinetic
analysis most often shows gradual increase over time with
continuous enhancement. Occasionally these areas of
normal hormonally sensitive parenchyma may enhance
intensely and in a mass-like distribution (Figure 4.29). For
this reason, examination is best performed in midcycle
(week 2; between days 7 and 14).

Two studies9,10 have demonstrated that the majority of
young women have enhancement in the breast that may
be focal or diffuse. The focal areas of enhancement can
mimic malignancy, looking mass-like with well-circum-
scribed or irregular margins. The majority of these areas,
however, have a benign time course: type I or II curves
with persistent or plateau kinetics. None had a malignant
time curve with rapid washout. When the examination was
repeated in mid-cycle, more than half of the areas 
of enhancement disappeared. Benign background hor-
monal enhancement is by no doubt one of the greatest
challenges facing interpretation of breast MRI, however, if
recognized and analyzed (with BI-RADS MRI lexicon)
using kinetic information (usually continuous) and mor-
phology (usually non-mass), the correct interpretation can
generally be rendered.
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Figure 4.26. (A) Initial study in the third week of the menstrual cycle in a premenopausal woman. (B) Follow up several months
later in the second week of the cycle demonstrates much less parenchymal enhancement.
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Figure 4.27. (A and B) Initial study in the fourth week of the menstrual cycle in a premenopausal woman. (C and D) Follow-up
examination in 2 months in the second week of the cycle shows marked decrease in the overall enhancement.



7. Postmenopausal Breast

Menopausal status can affect the breast density.11 When a
patient reaches menopause (usually in her late 40s or early
50s), the body stops producing estrogen and progesterone.
The breasts’ glandular tissue involutes and shrinks after
menopause, replaced by fatty tissue. Therefore, as patients
advance in age, in general, breast density decreases as fatty
replacement occurs. Structurally, there is a decrease in cel-
lularity and number of lobules as a result of epithelial
atrophy. Fibrous connective tissue loses strength and the
breasts may sag. This progression can be extremely vari-
able and can affect the breasts in a heterogeneous fashion,
leaving some areas of the breast relatively unaffected.
Additionally, there is a broad spectrum of breast densities
in all ages, with premenopausal patients having fatty
breasts and postmenopausal patients having extremely
dense breasts. Therefore, although a gross generalization
can be made that young women generally have dense
breasts that involute with age, this may not apply to a spe-
cific individual case.

Administration of exogenous hormonal treatment
decreases menopausal atrophy and can result in appear-
ances on MRI of the premenopausal breast (Figure 4.30).12

This is usually seen with combined hormone replacement

38 E.A. Morris

Figure 4.28. Diffuse stippled enhancement in a dense breast in
a premenopausal patient that was related to hormone effects.
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Figure 4.29. (A) Maximum intensity projection image demon-
strates patchy areas of mass-like enhancement. The contra-
lateral breast demonstrated similar changes. Kinetic analysis
demonstrated continuous enhancement. Therefore it was elected

to follow this in several months and re-image in the second phase
of the cycle. (B) Mass-like enhancement (result of hormones)
disappeared on follow-up examination.



ognized.13 Parenchymal density as well as parenchymal
enhancement in these patients is reduced.

9. Pregnancy

Pregnancy produces extreme changes in the breast
parenchyma with associated vascular engorgement. Early
in pregnancy, terminal ducts and lobules grow rapidly with
lobular enlargement and depletion in fibrofatty stroma.
Lobular growth continues throughout pregnancy. Follow-
ing cessation of lactation, involution of the breast occurs
over a period of 3 months.

Evaluation with MRI in the pregnant patient is not
advised in the first trimester as the effects of the magnetic
field on the fetus at this time are unknown, though depend-
ing on the clinical circumstances, the benefits of the 
information may override the risks. Regardless, in our
experience, we have found the utility of MRI in this setting
unpredictable at best, as general diffuse intense enhance-
ment is present due to parenchymal enhancement (Figure
4.32). Underlying carcinomas may be obscured to marked
intense generalized enhancement. In several cases we have
been able to see the primary carcinoma; however, the reli-
ability of detecting additional disease remains unclear
(Figure 4.33). No published data address the pregnant
patient; all experience is anecdotal at this point.

Similarly, patients who are lactating have diffuse
extreme enhancement that poses potential difficulties in
interpretation (Figure 4.34).14 As the issue of pregnancy-
related breast cancer (breast cancer diagnosed during
pregnancy or within the following year) is significant when
a suspicious palpable abnormality is identified in these
patients, evaluation with mammography to assess calcifi-
cations and with ultrasound to assess masses is favored
over the evaluation with MRI. Very few reports of breast
MRI in this setting are known at this writing and further
study is warranted.

10. Skin and Nipple

Normal skin appears smooth and measures usually 0.5- to
2.0-mm thick, except caudally where it may be slightly
thicker due to its usual dependency.15 Skin should not
enhance. Skin scars demonstrate focal skin thickening 
that does not enhance if mature. Sebaceous cysts can 
be encountered when performing breast MRI and can
enhance when they become inflamed (Figure 4.35). Most
often these arise from swollen hair follicles.

The nipple-areolar complex enhances intensely on MRI
following contrast administration due to the presence of
numerous vessels (Figure 4.36). Normal nipples may 
show symmetrical enhancement patterns on MRI, even
when they are asymmetrical on physical examination.
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Figure 4.30. Postmenopausal patient on hormones for 5 years
had areas of mass-like enhancement (arrow) in the inferior breast
that regressed but did not disappear after discontinuing exoge-
nous hormone therapy at repeat scanning 6 weeks later. Note
adjacent coil artifact inferiority.

therapy with estrogen and progesterone. False-positive
results may occur in these circumstances and therefore it
is recommended that the patient be off hormones for 6 to
8 weeks before scanning. Usually, if there is an important
clinical problem, most centers do not insist that the patient
stop hormonal therapy before performing MRI.

8. Chemopreventive Agents

Drugs called antiestrogens and SERMs (selective estrogen
receptor modulator) may be able to reduce breast cancer
risk. Because estrogen can promote the development of
cancer in the breast, drugs that block its action may be
helpful in preventing or treating breast cancer. Tamoxifen
is a SERM that exerts antiestrogen effects on the breast
by binding to the estrogen receptors of breast cells, pre-
venting estrogen molecules from binding to the receptors.
By interfering with estrogen receptors in this way, tamox-
ifen blocks the ability of estrogen to stimulate the prolif-
eration of breast cells. This effect reportedly can decrease
enhancement on MRI and decrease breast density in some
women (Figure 4.31). As these therapies become more
ubiquitous, the effect of imaging studies will need to be rec-
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Figure 4.31. Two examples of loss in breast density following
medication with SERMs (selective estrogen receptor modula-
tor). (A) Pretreatment breast density in a 42-year-old woman
with contralateral mastectomy. (B) Posttreatment breast density
has decreased in the same patient. (C) Pretreatment breast

density in a 54-year-old woman with contralateral mastectomy
for invasive ductal carcinoma. Skin thickening is due to recent
benign breast biopsy. (D) Posttreatment breast density has
decreased in the same patient. Note skin thickening resolved.



Figure 4.32. A 34-year-old patient felt a large mass in the lateral
breast several weeks postpartum. Magnetic resonance imaging
demonstrates a large partially necrotic rim-enhancing tumor that
corresponds to the palpable abnormality. Note intense back-
ground enhancement of dense proliferative parenchyma.

Figure 4.33. Maximum intensity projection image of a 39-year-
old woman who presented with a lump 1 year following normal
delivery. She had been breastfeeding her child from that breast.
Maximum intensity projection image shows a highly suspicious
mass compatible with carcinoma. Note the background enhance-
ment is not as intense as in the preceding case.

A

B

Figure 4.34. (A) Prior MRI examination in a 33-year-old woman
who was on screening protocol. No significant enhancement is
identified. (B) The same patient is reimaged while lactating. Note
parenchymal proliferation as well as intense enhancement of the
lactating breast tissue.
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Figure 4.35. (A and B) Two examples of sebaceous cysts that demonstrate enhancement. Note that these are directly along the skin
surface.

A B

Figure 4.36. Nipples on MRI may (A) enhance intensely, (B) mildly, or (C) not at all, depending on blood supply.

There is usually 1 to 2mm thickness of dermal enhance-
ment with a nonenhancing central area. Rarely, there is
linear enhancement passing though the non-enhancing

region. Normal nipples do not demonstrate nodular 
or irregular enhancement along the posterior border
(Figure 4.37).16



11. Fat

On non–fat-suppressed T1-weighted precontrast images,
fat is high in signal intensity and the breast parenchyma 
is intermediate signal intensity. Fat can obscure contrast
enhancement if not suppressed by some method. Fat sup-
pression can be achieved by subtraction imaging so that
the signal from fat is subtracted and only the contrast-
enhancing areas of the breast remain. Another method is
to perform chemical fat suppression that actively sup-
presses the signal from fat.

12. Fibrous Tissue and Calcifications

Fibrous tissue is generally low in signal intensity. Foreign
objects, such as metallic clips, produce signal void and are
very dark. Calcifications, if large enough, can be seen as
very low signal. Benign breast calcifications, such as those
seen in sclerosing adenosis or fibrocystic changes, are
rarely imaged on breast MRI.

13. Conclusion

Normal structures of the breast can be evaluated on breast
MRI. Recognition and knowledge of these findings can
facilitate interpretation. Some of the challenges in breast
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Figure 4.37. Abnormal thickened nipple in a patient with inflam-
matory breast carcinoma.

C

Figure 4.36. (Continued)

MRI include understanding normal structures and normal
patterns of enhancement of the breast parenchyma.
Hormonal stimulation of the breast, endogenous and
exogenous, can be recognized, it is hoped, as benign 
form morphology and kinetics. Similarly, mistaking benign
structures such as lymph nodes for suspicious masses may
be lessened if all the pertinent data, including information
from all sequences (especially T2 weighted) and any prior
imaging comparison such as mammography is considered.
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