Breast Disease in Men and Young Women
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Imaging of the Male Breast Benign Disease
¢ No lactating adenomas

Development > No pregnancy

e Birth to puberty same as female e Rare lobular tumors

» No TDLUs without progesterone

Anatomy [Figure 1] > Rare invasive lobular carcinomas

e Major ducts with little branching reported

» Connective tissue and fat e Rare fibroepithelial lesions

e Almost no terminal duct lobular units > Fibroadenoma, phyllodes,

(TDLUs) carcinosarcoma

> Lesions begin in TDLU
% Lobular development rare in men

Gynecomastia
e Potentially reversible enlargement of the
male breast
e Presents as soft mobile tender subareolar
mass
e Simultaneous proliferation of ducts and
stroma without encapsulation
» Florid (early; nodular glandular) phase
% Begins as increased number of
ducts and epithelial proliferation
with edema and cellular fibroblastic
stroma
% Reversible phase
> Fibrotic (late; dendritic) stage
% Progresses to dilated ducts,
moderate epithelial proliferation
and fibrosis
% About 6 months after florid phase
» Diffuse glandular

Figure 1

Normal
male
breast.

Gynecomastia
e Absolute increase in estrogen human
Male Breast Disease chorionic gonadotropin (HCG) or estrogen
e Presents as mass, swelling, pain, or nipple precursors
discharge » Secretion by tumors
¢ Can be benign or malignant Leydig cell tumor
Germ cell tumors
Hepatoma
Adrenal cortical tumors
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e Pseudogynecomastia % Pituitary tumors
e Papilloma » Estrogen therapy
e Adenoma % Prostate carcinoma
e Myofibroblastoma % Topical estradiol to scalp
e Granular cell tumor » Increase in estrogen precursors
e Fibrocystic change % Cirrhosis
e Diabetic mastopathy % Hyperthyroidism
e Epithelial inclusion cyst
e Cystic lymphangioma
e Pleomorphic hyalinizing angiectatic tumor
of soft parts
e Varix
e Leiomyoma

Lipoma (most frequent)
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Gynecomastia
e Relative increase in estrogen
» Testicular failure or atrophy
< Idiopathic

% Cytotoxic chemotherapy Figure 2C
» Puberty and senescence "Microlobulated”
% Transient in puberty (1-2 years) subareolar mass

is classic for

> Klinefelter syndrome (XXY) gynecomastia

» Testicular feminization syndrome
e Hyperthyroidism

» Reverses when the patient is euthyroid
e Refeeding after malnutrition or starvation
e Onset of hemodialysis

Gynecomastia

e Drugs (partial list)
Spironolactone
Reserpine
Digitalis
Ergot
Thyroid extract
Dilantin
Thiazide diuretics
Cimetadine Irregular enhancing

Marijuana subareolar pattern of
gynecomastia.

Figure 3A &B
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Gynecomastia
e Mammographic patterns
» Nodular glandular (acute or florid
phase)
» Dendritic (chronic or fibrotic phase)
» Diffuse glandular (very high estrogen
levels)

Nodular Glandular Pattern [Figures 2 & 3]
e Fan-shaped density radiating from the
nipple
» May be more prominent in upper outer
quadrant (UOQ)
> Blends into surrounding fat

.__ T

g
L -3
b
2

Dendritic Pattern [Figure 4]
e Subareolar density with prominent
extensions into fat
> Density smaller than nodular pattern

Figure 4A

Dense contracted
“spiculated” chronic
gynecomastia.

Figure 2
A&B

Fan-shaped subareolar density of gynecomastia.

Breast Disease in Men and Young Women 754 Breast Radiology



Myofibroblastoma [Figure 7]
e Solitary palpable firm mass

Figure 4B > Rarely bilateral
Dense > No calcifications
contracted e Freely moveable
"spiculated” e More common in men than women
gynggg%'g;ﬁa e Mean age late 50
’ e Circumscribed lobulated mass without

calcification
e Treated with local excision

Diffuse Glandular Pattern [Figure 5]
¢ Small heterogeneously dense breast

Figure 5

Pattern of small Figure 7A,B&C

dense breast,
classic for the
diffuse glandular
pattern of
gynecomastia.

Oval solid mass not subareolar is
myofibroblastoma in this case.

Pseudogynecomastia [Figure 6]
e Usually bilateral
e No palpable mass
e Excessive fat deposition in breast area Granular Cell Tumor [Figure 8]

» Normal variant e Benign tumor of neural origin
» Obesity e 6% in breast
» Neurofibromatosis e 10% in men

e Typical age is 30-40 years old

e Bimodal appearance

> Spiculated or circumscribed (10%)
% Usually circumscribed in men
Figure 6 Figure 8

Indistinct spiculated
mass is a benign
granular cell tumor.

Fatty large
male breast is
pseudogynecomastia.
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Malignant Disease
e Carcinoma
e Metastasis
e Lymphoma
e Sarcoma

Male Breast Cancer
e 2,000 new cases estimated in USA
> 450 men will die of disease each year
e <1% of all invasive mammary cancers
> Higher incidence in China and Africa
< High incidence of
hyperestrogenism secondary to
parasitic liver disease
e Age range 5-97 years (mean 61 years)

Male Breast Cancer
e Mass frequently located subareolar

» Most common presentation is a
painless subareolar mass (65%-95%)
<+ Mass usually eccentric to the

nipple

» Mass round, oval, or irregular

> Calcifications rare and coarser than in
women

Male Breast Cancer
e Paget disease (12%) and skin ulceration
(4%-36%) more common than in women
e Axillary metastases similar to women at
same stage
e Found at later stage than women

Male Breast Cancer

e Ductal carcinoma in situ (DCIS)
> 10% of cases
> Usually papillary type
» Comedo type very rare

e Liposarcoma

e Lymphoblastic lymphoma

e Metastasis

Carcinoma Risk Factors

Advanced age

Family history

Jewish heritage

Chest wall irradiation
Hyperestrogenism

Hyperthyroidism

Exposure to hepatotoxins
Occupational exposure to high heat

Carcinoma Risk Factors
e BRCA2 in 4%-16% of cancer patients
> 40% in Iceland
» Cumulative risk at age 70 is 6.8%
< 1.2% for BRCA1
Undescended testes
Orchiectomy and orchitis
Prolactinoma
Klinefelter syndrome
> 47, XXY
» 6% of male breast cancer
> 3% lifetime risk
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Invasive Ductal Carcinoma

Figure9 A, B &C

[Figure 9]

High-density irregular mass with skin retraction, an
invasive ductal carcinoma.

Gynecomastia Carcinoma
Age 60's Age 60’s
Soft Soft or hard
Mobile Mobile or fixed
Usually tender Usually painless
Subareolar Subareolar

- Central - Usually eccentric

Unilateral or bilateral Unilateral

Nodular, fibrotic, or diffuse Mass, large or small

Conclusion
e Disease presents as mass pain or nipple
discharge

¢ Gynecomastia and invasive ductal cancer
are the most common lesions in the male
breast
» There are other rarer benign and
malignant lesions
e Gynecomastia and carcinoma can look
similar
» Biopsy is sometimes necessary
to separate gynecomastia from
carcinoma
e All lesions eccentric to the nipple need
biopsy unless they are characteristically
benign
» Contain fat
> Lymph node

Breast Radiology



Imaging in Young Women

Lesions in Young Women are Rare
¢ Women 21 years old and younger

Juvenile hypertrophy
Abscess and mastitis
Phyllodes tumor
Malignancy

< Primary

< Metastatic

Cysts are rare

¢ Women over 21 years old
Fibroadenoma
Abscess and mastitis
Phyllodes tumor
Cysts
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Fibroadenoma (up to 95% clinically)

% More common as age approaches

35
» Malignancy

Presenting Signs and Symptoms
e Mass
e Pain
e Nipple discharge
e Screening
» Gene positive
» Strong family history

Diagnosis in Young Women
e Ultrasound is primary modality
> Breasts are dense after puberty

¢ Mammography is used in select older

patients

» High-risk screening

» Solid masses in patients over 30
» Malignant-looking lesions

More Common Benign Lesions
e Fibroadenoma

» Juvenile

» Giant

Phyllodes benign

Granular cell tumor

Lactating adenoma

Hamartoma

Normal breast

Fibrocystic change

Intraductal papilloma

Juvenile papillomatosis

Mastitis

Juvenile hypertrophy

Diabetic mastopathy
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Less Common Benign Lesions

Pseudoangiomatous stromal hyperplasia
(PASH)

Granulomatous mastitis

Fibromatosis

Adenosis

Fibroadenomatoid hyperplasia or nodule
Fibrosis

Mondor disease

Varix

Rosai-Dorfman disease (sinus histiocytosis
with lymphadenopathy)

Fibroadenoma

Fibroadenomatoid Nodule

W

Youngest patient age 5 in our series
Multiple in 16%-25% of patients clinically
» Do complete bilateral ultrasound?

» Multiple makes it BIRADS 2

Found in 25% of breasts examined
microscopically

[Figure 10]

— -

Figure 10 A & B

Left Image: Circumscribed fibroadenomatiod nodule.
Right Image: Irregularly shaped solid mass, a

Fibroadenoma

Figure 11

Fibroadenoma
showing push
rather than invasive
border with
surrounding breast

fibroadenomatoid nodule.

[Figure 11]

tissue.
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Giant Fibroadenoma vs Juvenile PhyIIodes Tumor

Fibroadenoma Benign epithelial elements and cellular
e Giant fibroadenoma spindle cell stroma
» Large lesion >10 cm e Can act malignant
e Juvenile fibroadenoma > Local recurrence
» Age 20 years old or younger » Distant blood-borne metastases
» Typically rapid growth and large size » Lymph node enlargement reactive
» Usually pericanicular type with cellular usually
stroma e Well-circumscribed lobulated mass
Similar appearance on sonography to
Giant Fibroadenoma [Figure 12] fibroadenoma

» May have cystic spaces

Phyllodes Tumor

e Benign (15% recurrence)
» Pushing margins
> Mild atypia
» May recur locally
» Rare metastases

e Borderline (25% recurrence)

¢ Malignant (30% recurrence)
» Invasive margin
» Moderate to severe atypia
» Common local recurrence
» Hematogenous metastases

Figure 12 A, B &C

Giant fibroadenoma is a
very large fibroadenoma.

Phyllodes Tumor
e Treatment
» Wide local excision
e You get 2 tries to get it right
» Each recurrence may show grade
deterioration

Bemgn Phyllodes [Figure 14]
Can occur in girls under 10 years old
e Usually older than 10 years old
e Tendency to recur but not metastasize
e Pushing margins without invasion

Juvenile Fibroadenoma [Figure 13]
e Age 14

Figure 14 A& B

Benign phyllodes images
as a circumscribed or
lobulated solid mass

f\igl;lré‘ecﬁ Granular Cell Tumor [Figure 15]
’ e Neural cell origin
Juvenile > \{Vide age range (17,—75 years old)
fibroadenoma < Average age 30’s
is a cellular > Discrete round mass or spiculated
rapidly mass
perg:’;on"“;’l’;gular < Push or invasive margin
fibroadenoma > Rare metasta_sis _to axillary nodes
in a young < One case in literature of lung
patient. metastases

Breast Disease in Men and Young Women 758 Breast Radiology



Figure 15

Spiculated
mass is
a benign
granular cell
tumor.

Lactating Adenoma  [Figure 16]
e Young women
e Pregnant or lactating women

e Circumscribed lobulated mass

Figure 16 A, B & C

Lactating adenoma looks
like a fibroadenoma.

Juvenile Papillomatosis
e Firm discrete mass

> Localized cystically dilated ducts with

intraductal proliferation
2/3 less than 20 years old
Association with family history of breast
carcinoma
» 10% develop carcinoma within 10
years
e Treat with excisional biopsy
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Juvenile Papillomatosis
e Age 14

[Figure 17]

Figure 17 A& B

Multiple small cystic spaces in the mass represent
dilated ducts in juvenile papillomatosis.

Juvenile Hypertrophy [Figure 18]
Usually 11-14 years old

Usually coincides with first menses
Usually lasts 3-6 months

Unilateral or bilateral palpable mass
Iatrogenic amastia if removed

Figure 18

Juvenile
hypertrophy
looks like
gynecomastia
butin a
pubertal
female
patient.

Dlabetlc Mastopathy [Figure 19]
Focal fibrosis in the breast
e Diabetes mellitus type 1 since childhood
» Poorly controlled
» Complications from vasculitis
elsewhere
e Occurs in young to mlddle age

Figure 19A

Focal
fibrosis in
this patient
with diabetic
mastopathy.
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Figure 19B

Diabetic
mastopathy has
a nonspecific
appearance
of mass or
asymmetry.

PASH (Pseudoangiomatous Stromal
Hyperplasia) [rigure 20]

Wide age range

e Focal lesion usually

e Histologically shows slit-like separation of
stromal cells

e Exaggerated stromal response to
hormone stimulation

Figure 20 A, B &C

Tumoral type of
pseudoangiomatous

stromal hyperplasia
(PASH) showing mass
with nonvascular
cystic spaces
(pseudoangiomatous).

Granulomatous Mastitis  [Figure 21]
Usually in reproductive age

Often within 3 years of pregnancy
Idiopathic

Specific causes must be excluded

» Tuberculosis (TB) or other bacteria
» Sarcoid

» Fat necrosis

» Foreign body
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Figure 21 A & B

Spiculated mass of benign granulomatous mastitis.

Malignant Disease

e Youngest patient 5 years old in our series
» Secretory carcinoma
Invasive ductal carcinoma
DCIS

e Sarcoma
» Angiosarcoma most common

e Malignant phyllodes

e Lymphoma

e Metastasis

Invasive Ductal Carcinoma
e Most common carcinoma
e Youngest patient 6 years old (not in this
series)
e Signs similar to older patients

Medullary Carcinoma
o Agel7

[Figure 22]

Figure 22 A,
B&C

Medullary
carcinoma in
a 17-year-old

patient.
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Secretory Carcinoma
e Previously called juvenile carcinoma
» Variant of invasive ductal carcinoma
e Initial report 3-15 years old
» Oldest patient 87 years old
e Limited aggressiveness in younger patients
» Nearly 100% curable in young patients

Ductal Carcinoma In Situ
e Screening mammography in high-risk
patients
e Mass or nipple discharge

Sarcoma
e Malignant mesenchymal tumors
e 1% of malignant tumors in all ages
» Higher % in young women

e After radiation therapy, 2-15 years old Figure 24 A,
e Many histological subtypes B&C
Nonspecific
Sarcoma solid mass
e Angiosarcoma was a
e Granulocytic sarcoma malignant
e Myosarcoma phyllodes
tumor.
Angiosarcoma [Figure 23]
e 14-82 years old
» Mean of 35 years old
Lobulated mass
Highly aggressive lesion
» Axillary metastasis rare
» Hematogenous metastasis usual
Lymphoma

Figure 23

Highly
vascular small

angiosarcoma. .

Malignant Phyllodes

[Figure 24]

e Usually older than 10 years old

e Tendency to recur and metastasize
e Invasive margins

e Axillary adenopathy usually reactive
e Metastases hematogenous
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Primary or secondary
Focal mass or diffuse process

Metastatic Disease

Neurofibrosarcoma
In adults

» Breast

» Melanoma

» Lung

» Lymphoma

Conclusions

Ultrasound is the primary modality in this

age group

Mammography is reserved for screening,

likely malignant lesions and the older

patients in this group

MR indications are the same as for adults

Cysts are rare, especially in the younger

age groups

Most solid lesions are benign

» Fibroadenoma most common

Juvenile hypertrophy and juvenile

papillomatosis are unique to this age

group and have specific appearances on

imaging

Malignant lesions occur and look like

malignant lesions in older women

» Invasive ductal carcinoma most
common

Breast Radiology



References

1.

10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

Appelbaum AH, Evans GF, Levy KR, Amirkhan RH, Schumpert TD. Mammographic appearances of male
breast disease. RadioGraphics. 1999;19:559-568.

Bock K, Duda VF, Hadji P, et al. Pathologic breast conditions in childhood and adolescence: evaluation by
sonographic diagnosis. J Ultrasound Med. 2005;24:1347-1354; quiz 1356-47.

Braunstein GD, Glassman HA. Gynecomastia. Curr Ther Endocrinol Metab. 1997;6:401-404.
Casteels-Van Daele M, Wijndaele L, Eeckels R, Eggermont E. Nipple discharge in children and adolescents:
an irritating cause. Clin Pediatr. (Phila) 1990;29:53.

Chantra PK, So GJ], Wollman JS, Bassett LW. Mammography of the male breast. AJR Am J Roentgenol.
1995;164:853-858.

Chateil JF, Arboucalot F, Perel Y, Brun M, Boisserie-Lacroix M, Diard F. Breast metastases in adolescent
girls: US findings. Pediatr Radiol. 1998;28:832-835.

Chung EM, Cube R, Hall G], Gonzalez C, Stocker JT, Glassman LM. From the Archives of the AFIP: breast
masses in children and adolescents: radiologic-pathologic correlation. RadioGraphics. 2009;29:907-931.
Ciatto S, Bravetti P, Bonardi R, Rosselli del Turco M. The role of mammography in women under 30. Radiol
Med. (Torino) 1990;80:676-678.

Ciftci AO, Tanyel FC, Buyukpamukcu N, Hicsonmez A. Female breast masses during childhood: a 25-year
review. Eur J Pediatr Surg. 1998;8:67-70.

Cutuli B, Le-Nir CC, Serin D, et al. Male breast cancer. Evolution of treatment and prognostic factors.
Analysis of 489 cases. Crit Rev Oncol Hematol. 2010;73:246-254.

Dener C, Inan A. Breast abscesses in lactating women. World J Surg. 2003;27:130-133.

Ding YC, Steele L, Kuan CJ, et al. Mutations in BRCA2 and PALB2 in male breast cancer cases from the
United States. Breast Cancer Res Treat. 2011;126:771-778.

Dershaw DD, Borgen PI, Deutch BM, Liberman L. Mammographic findings in men with breast cancer. AJR
Am J Roentgenol. 1993;160:267-270.

Elsheikh A, Keramopoulos A, Lazaris D, Ambela C, Louvrou N, Michalas S. Breast tumors during
adolescence. Eur J Gynaecol Oncol. 2000;21:408-410.

El-Tamer MB, Song M, Wait RB. Breast masses in African American teenage girls. J Pediatr Surg
1999;34:1401-4.

Evans GF, Anthony T, Turnage RH, et al. The diagnostic accuracy of mammography in the evaluation of
male breast disease. Am J Surg. 2001;181:96-100.

Fentiman IS, Fourquet A, Hortobagyi GN. Male breast cancer. Lancet. 2006;367:595-604.

Giordano SH. A review of the diagnosis and management of male breast cancer. Oncologist.
2005;10:471-479.

Giordano SH, Cohen DS, Buzdar AU, Perkins G, Hortobagyi GN. Breast carcinoma in men: a population-
based study. Cancer. 2004;101:51-57.

Green I, Dorfman RF, Rosai J. Breast involvement by extranodal Rosai-Dorfman disease: report of seven
cases. Am J Surg Pathol. 1997;21:664-668.

Greydanus DE, Parks DS, Farrell EG. Breast disorders in children and adolescents. Pediatr Clin North Am.
1989;36:601-638.

Gunhan-Bilgen I, Bozkaya H, Ustun EE, Memis A. Male breast disease: clinical, mammographic, and
ultrasonographic features. Eur J Radiol. 2002;43:246-255.

Haraldsson K, Loman N, Zhang QX, Johannsson O, Olsson H, Borg A. BRCA2 germ-line mutations are
frequent in male breast cancer patients without a family history of the disease. Cancer Res. 1998;
58:1367-1371.

Harris V3], Jackson VP. Indications for breast imaging in women under age 35 years. Radiology. 1989;
172:445-448.

Herman JD, Appelbaum H. Hereditary breast and ovarian cancer syndrome and issues in pediatric and
adolescent practice. ] Pediatr Adolesc Gynecol. 2010;23:253-258.

Hill TD, Khamis HJ, Tyczynski JE, Berkel H]. Comparison of male and female breast cancer incidence
trends, tumor characteristics, and survival. Ann Epidemiol. 2005;15:773-780.

Hodgson NC, Button JH, Franceschi D, Moffat FL, Livingstone AS. Male breast cancer: is the incidence
increasing? Ann Surg Oncol. 2004;11:751-755.

Hsieh SC, Chen KC, Chu CC, Chou JM. Juvenile papillomatosis of the breast in a 9-year-old girl. Pediatr
Surg Int. 2001;17:206-208.

Iredale R, Brain K, Williams B, France E, Gray J. The experiences of men with breast cancer in the United
Kingdom. Eur J Cancer. 2006;42:334-341.

Jellici E, Malago R, Remo A, Bonetti F, Pozzi Mucelli R. Imaging of the male breast. Radiol Med. (Torino)
2005;110:574-588.

Johnson P. Breast lumps in the adolescent female. J Pediatr Health Care. 2002;16:43;47-48.

Karl SR, Ballantine TV, Zaino R. Juvenile secretory carcinoma of the breast. J Pediatr Surg. 1985;20:368-
371.

Breast Disease in Men and Young Women 762 Breast Radiology



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,
45,

46.

47.
48.

49,

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

Khanna R, Khanna S, Chaturvedi S, Arya NC. Spectrum of breast disease in young females: a
retrospective study of 1315 patients. Indian J Pathol Microbiol. 1998;41:397-401.

Kronemer KA, Rhee K, Siegel MJ, Sievert L, Hildebolt CF. Gray scale sonography of breast masses in
adolescent girls. J Ultrasound Med. 2001;20:491-496; quiz 498.

Malik R, Bharadwaj VK. Breast lesions in young females--a 20-year study for significance of early
recognition. Indian J Pathol Microbiol. 2003;46:559-562.

Michels LG, Gold RH, Arndt RD. Radiography of gynecomastia and other disorders of the male breast.
Radiology. 1977;122:117-122.

Mollitt DL, Golladay ES, Gloster ES, Jimenez JF. Cystosarcoma phylloides in the adolescent female. ]
Pediatr Surg. 1987;22:907-910.

Morrow M, Wong S, Venta L. The evaluation of breast masses in women younger than forty years of age.
Surgery. 1998;124:634-640; discussion 640-631.

Muioz Carrasco R, Alvarez Benito M, Mufioz Gomariz E, et al. Mammography and ultrasound in the
evaluation of male breast disease. Eur Radiol. 2010;20:2797-805.

Murphy J]J, Morzaria S, Gow KW, Magee JF. Breast cancer in a 6-year-old child. J Pediatr Surg. 2000;
35:765-767.

Pappo I, Wasserman I, Halevy A. Ductal carcinoma in situ of the breast in men: a review. Clin Breast
Cancer. 2005;6:310-314.

Pettinato G, Manivel JC, Kelly DR, Wold LE, Dehner LP. Lesions of the breast in children exclusive of typical
fibroadenoma and gynecomastia. A clinicopathologic study of 113 cases. Pathol Annu. 1989;24:296-328.
Pryor LS, JLehman JA Jr, Workman MC. Disorders of the female breast in the pediatric age group. Plast
Reconstr Surg. 2009;124:50e-60e.

Quint EH, Simmons PS. Breast masses in a teenage patient. J Pediatr Adolesc Gynecol. 2001;14:47-48.
Raganoonan C, Fairbairn JK, Williams S, Hughes LE. Giant breast tumours of adolescence. Aust N Z J
Surg. 1987,;57:243-247.

Raju GC, Jankey N, Naraynsingh V. Breast disease in young West Indian women: an analysis of 1051
consecutive cases. Postgrad Med J. 1985;61:977-978.

Rogers DA, Lobe TE, Rao BN, et al. Breast malignancy in children. J Pediatr Surg. 1994;29:48-51.

Rosen PP, Holmes G, Lesser ML, Kinne DW, Beattie EJ. Juvenile papillomatosis and breast carcinoma.
Cancer. 1985;55:1345-1352.

Sabate J, Clotet M, Torrubia S, et al. Radiologic evaluation of breast disorders related to pregnancy and
lactation. RadioGraphics. 2007;27:5101-5124.

Sanchez R, Ladino-Torres MF, Bernat JA, et al. Breast fibroadenomas in the pediatric population: common
and uncommon sonographic findings. Pediatr Radiol. 2010;40:1681-1689.

Senocak ME, Gogus S, Hicsonmez A, Buyukpamukcu N. Cystosarcoma phylloides in an adolescent female.
Z Kinderchir. 1989;44:253-254.

Shehata BM, Fishman I, Collings MH, et al. Pseudoangiomatous stromal hyperplasia of the breast in
pediatric patients: an underrecognized entity. Pediatr Dev Pathol. 2009 Nov-Dec;12(6):450-4.

Shi AA, Georgian-Smith D, Cornell LD, et al. Radiological reasoning: male breast mass with calcifications.
Am J Roentgenol. 2005;185:5205-5210.

Simmons PS. Diagnostic considerations in breast disorders of children and adolescents. Obstet Gynecol
Clin North Am. 1992;19:91-102.

Simmons PS. Breast disorders in adolescent females. Curr Opin Obstet Gynecol. 2001;13:459-461.
Squire R, Bianchi A, Jakate SM. Radiation-induced sarcoma of the breast in a female adolescent. Case
report with histologic and therapeutic considerations. Cancer. 1988;61:2444-2447.

Templeman C, Hertweck SP. Breast disorders in the pediatric and adolescent patient. Obstet Gynecol Clin
North Am. 2000;27:19-34.

Weinstein SP, Conant EF, Orel SG, Zuckerman JA, Bellah R. Spectrum of US findings in pediatric and
adolescent patients with palpable breast masses. RadioGraphics. 2000;20:1613-1621.

Wilson M, Cranor ML, Rosen PP. Papillary duct hyperplasia of the breast in children and young women.
Mod Pathol. 1993;6:570-574.

Yitta S, Singer CI, Toth HB, et al. Image presentation. Sonographic appearances of benign and malignant
male breast disease with mammographic and pathologic correlation. J Ultrasound Med. 2010;29:931-947.

Breast Disease in Men and Young Women 763 Breast Radiology



764



