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Background and Objective: Breast disorders are an important aspect of health care for adolescent
females and this discussion presents principles for education and management of breast concerns as well as
problems for this population of patients. Normal and abnormal breast development are considered. Breast
pathology that is reviewed include congenital lesions as well as breast asymmetry, atrophy, tuberous breasts,
fibroadenoma, cystosarcoma phyllodes, benign breast disease, mastalgia and other breast disorders.
Methods: An electronic search was performed on MEDLINE to identify relevant articles from 2010 to 2017.
Key Content and Findings: A review of relevant literature confirms that adolescent females have a
variety of breast concerns and would benefit from the clinician asking these patients about this aspect of their
body and dealing with issues that arise. Understanding of embryology and anatomy of the breast area is also
important for clinicians in this regard. A careful and sensitive examination by the clinicians is important to
help this young patients learn key information related to their sexuality and health.

Conclusions: A review of relevant literature confirms that adolescent females have a variety of breast
concerns and would benefit from the clinician asking these patients about this aspect of their body and
dealing with issues that arise. Understanding of embryology and anatomy of the breast area is also important
for clinicians in this regard. A careful and sensitive examination by the clinicians is important to help this

young patients learn key information related to their sexuality and health.
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Introduction breast lesions, skin changes, tenderness or nipple pathology

(such as areolar excoriations or discharge). Breast lesions

Breast disorders are an important aspect of health care . . . .
p p are described in terms of their appearance, skin color,

for female adolescents (1-7). There are often unexpressed consistency, mobility, size, location, tenderness and

concerns the adolescent female has about her breast associated warmth. The examination should document

development. The breast examination may occur as part of the presence or absence of lymphadenopathy (as axillary

an annual, comprehensive examination of the adolescent adenopathy) and hepatosplenomagaly. It is helpful to

female or when specific concerns are expressed by her
about breasts. The breasts are assessed in regard to their
size, symmetry (or asymmetry) and for the presence of
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emphasize what is normal during the examination and
teach about the importance of a regular breast examination
when she is an adult. The family history of breast disease
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Table 1 Breast concerns in adolescent females
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Category Conditions

Congenital and developmental conditions

Polythelia, inverted nipple, athelia, amastia, amazia, polymastia, bilateral breast hypoplasia,

tuberous breasts, mammary hyperplasia

Benign breast mass or tumor

Fibroadenoma, fibrocystic change, benign cysts, pseudolumps, post-partum galactocele,

traumatic fat necrosis, intraductal papilloma

Malignancy

Cystosarcoma phyllodes, adenocarcinoma, intraductal papilloma

Other Mastitis, abscess, dermatitis, jogger’s nipple, breast atrophy, galactorrhea, breast pain

(including cancer) influences the anxiety of the adolescent
female and her parents if she presents with a breast concern.
It may also encourage her to regularly check her breasts if
a mother or other close relative has a breast cancer history.
In the primary care medical practice, the adolescent female
may present with a number of concerns related to the size,
development, or appearance of breasts; the adolescent may
also present with concerns about lump or swelling, nipple

discharge or pain in the breast (7able 1) (1-19).

Methods

An electronic search was performed on MEDLINE to
identify relevant articles from 2010 to 2017.

Embryology and development of breasts

During the fourth to sixth fetal week, epidermal cells
migrate into mesenchyme forming the primitive mammary
ridges or milk lines. Eventually thickening of ectoderm
occurs extending from the axilla to the groin. During the
tenth fetal week, there normally is atrophy of the upper and
lower ridges, allowing the middle pectoral ridge to develop
into normal breast tissue; the ridges become lactiferous
ducts and mammary glands while surrounding mesenchyme
becomes fibrous tissue and adipose tissue of breasts.
Approximately 15-20 solid cords develop from secondary
buds in each gland—these cords are the future milk ducts
and lobes of the breast. The areola develops in the fifth
fetal month and the nipple forms shortly after birth. During
childhood, the breasts consist of epithelium-lined ducts
with surrounding connective tissue.

As puberty develops, the breasts of the female undergo
major changes under the influence of estrogen (adipose and
ductal development), progesterone (lobar, areolar growth)
and normally, after pregnancy, prolactin (lactation). Other
hormones also influence the development of breasts in
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utero, including growth hormone, insulin, thyroxine and
adrenal corticoids. The progression of breast development
in puberty is identified in five stages called the Tanner
Stages or Sexually Maturity Ratings. This represents
research initiated by Stratz in 1909, modified by Reynolds
and Wines in 1948, and finalized by Tanner in 1962.

Thelarche or the breast budding stage (Tanner stage or
sexually maturity stage 2) signals the onset of puberty. Thelarche
may begin as early as age 6 in African-American adolescent
females and 7 in Caucasian adolescent females in the United
States. Approximately 15% of Caucasian females and 48% of
African-American females develop thelarche between 8 and
9 years of age. Females who have no breast development by age
13-14 are classified as having delayed puberty.

During the menstrual cycle, the breasts increase in size
up to 50%; during the early follicular phase, there may
be an increase in edema fluid in the breasts. An optimal
time for breast examination is during days 4 to 12 of the
menstrual cycle, when edema fluid is minimal. Increased
vascular permeability develops in the luteal phase and some
develop a watery discharge from the breasts just before
menstruation. During pregnancy the breast weight may
double along with ductal secretion and increase in aerolar
pigmentation.

Congenital and developmental concerns
Polythelia

Polythelia, presence of supernumerary nipples or nipple-
areolar complexes, is a congenital lesion (polythelia,
polymastia, or a combination) usually located along the
embryonic milk line (1,2,5). Polythelia is noted in 1% to
2% of the general population and is typically asymptomatic
as well as familial. It can be associated with urologic and
cardiovascular defects. Such lesions can be found on the
embryonic milk lines from the axilla to the groin; sometimes
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they may be found on the back or buttocks. The differential
diagnosis includes a mole, melanoma and hemangioma. The
diagnosis rarely necessitates an excisional biopsy. Excision
can be done if the diagnosis is unclear and/or the adolescent
requests removal.

Inverted nipple

An inverted nipple, reported prevalence between 1.8% and
3.3%, does not project beyond the breast surface and is seen
at birth, usually bilateral (1,2,4). In most cases, it reverts to
a normal position in a few weeks after birth, but can persist
adolescence. Its differential diagnosis includes a bifid nipple
and a depressed nipple (with ducts opening in a depressed
area within the areolar center). An inverted nipple can lead
to cosmetic deformity and chronic areolar abscesses (with
swelling, infection and pain). If the inversion first occurs
during adolescence or adulthood, a diagnosis of duct ectasia
or malignancy should be considered. Inverted nipple can
be a source of distress and anxiety for the adolescent and if
persistent, surgical treatment options should be considered.

Athelia

Athelia is a rare congenital anomaly in which the nipple is
absent either unilaterally or bilaterally. It can be a familial
condition with no other associated anomalies (1,2,4).
Athelia can also be seen in the offspring, where the mother
was exposed to exogenous androgens during pregnancy. If
the nipple is absent, breast tissue may develop at puberty.

Polymastia

Polymastia or supernumerary breast is not as common
as polythelia, occurs along the embryonic milk line, and
can be unilateral or bilateral as well as familial (1,2,4). Its
typical location is on or below the normal breast on the
chest or upper abdomen and various combinations can be
seen: areola, nipple and/or glandular tissue. The differential
diagnosis includes moles and hidradenitis suppurativa.
Problems may arise at puberty or during pregnancy and/
or lactation. This accessory tissue is usually removed for
cosmetic and/or diagnostic reasons, but other indications
include an axillary location and the presence of lactation.

Amastia

Congenital amastia, complete absence of breast tissue,
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nipple and areola, is rare and typically unilateral. It may be
seen with the Poland syndrome in which, there is amastia,
pectoralis muscle aplasia, rib defects, radial nerve aplasia,
webbed fingers, and brachysyndactyly (1,2,4). Amastia that
is acquired (versus congential) may occur because of breast
bud excision, damage from irradiation or other injury.
Another similar condition is amazia, which refers to absence
of one or both mammary glands; while, the nipple and
areola are present. In both, amastia and amazia, a surgical
consultation is needed for appropriate surgical options.

Breast asymmetry

One breast may begin development before the other and
thus, asymmetry of breasts in adolescent females is quite
common and may be persistent in 25% (1,2,4). Breast injury
may cause acquired breast asymmetry such as seen with
pre-pubertal infection, trauma, burns, biopsy of a breast
bud, chest tube insertion, or radiation damage. A unilateral
breast mass can give the appearance of breast asymmetry;
pseudo-asymmetry may also arise from scoliosis associated
with rib cage abnormality.

Transient or permanent breast asymmetry can be cause
for considerable distress and anxiety for the adolescent.
Surgical treatment should be considered during late
adolescent or early adult years allowing full potential breast
development. In addition, the adolescent or young adult
is in a better position to understand the risks and benefits
of the procedure. It is important to note that for the
adolescent, sometimes, it is not the breast volume that is of
concern, but the breast shape that requires a breast lift or
mastopexy.

Tuberous breasts

Tuberous breasts have an abnormal breast appearance in
which there is a small breast volume and the appearance
of a protuberant, over-developed areola (1,2,8). In these
cases, it may be difficult to establish a Tanner (SMR) stage
as the nipple-areolar complex seems to be on a thickened
stalk.

Two types are described, type 1 and 2. The more
common, type 1, with small concentric breast base and
a large nipple areola complex, represents herniation of
breast tissue into the areola. The less common type, type 2,
presents with a breast that is more deficient in its vertical
than horizontal dimension and has a small breast base; and
type 2, with a breast that is more deficient in its vertical
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Table 2 Differential diagnosis of breast mass in adolescent female

Abscess

Adenocarcinoma
Cystosarcoma phyllodes
Fat necrosis

Fibroadenoma

Giant fibroadenoma
Infiltrating ductal adenocarcinoma
Intraductal breast papilloma
Juvenile hypertrophy
Juvenile papillomatosis
Lipoma

Mammary duct ectasia
Metastatic cancer
Neuroblastoma
Non-Hodgkin’s lymphoma
Papillary duct hyperplasia

Rhabdomyosarcoma

than horizontal dimension and has a small breast base.
Tuberous breasts can be a cause of significant psychological
and emotional distress for the adolescent. Although, less
severe cases may not require corrective surgery, most other
cases would need consideration for surgical correction.

Mammary hyperplasia

Mammary hyperplasia (juvenile or virginal breast hypertrophy)
is characterized by explosive breast growth, typically
shortly post-thelarche probably due to tissue sensitivity to
estrogen or endogenous (intracellular) hormone production
(9,10). It can be familial, either unilateral or bilateral. The
explosive growth of breasts may be associated with breast
pain (mastalgia, mastodynia), and areolar stretching with
tissue necrosis (as well as dermatitis and skin breakdown).
Other complications may include neck strain, headaches,
back strain (kyphotic posture), respiratory distress, spinal
curvature in severe situation, and psychological distress that
can include depression and anxiety.

In a unilateral breast hyperplasia, one must consider
a breast mass such as a giant fibroadenoma or abscess; a
biopsy may be indicated for definitive diagnosis. Treatment

© AME Publishing Company.
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is individualized and ranges from reassurance that the
breast tissue is normal (with firm bra support), to surgery
in order to reduce the breast size (9). Although, there may
be some regression of the hyperplasia later in adolescence,
this is typically minimal. Surgery is considered after breasts
have matured and adolescent or young adult is able to
comprehend the implications of surgical options.

Breast atrophy

Significant weight loss can lead to decreased breast adipose
tissue with decreased size of previously developed breasts
(usually bilateral) (1,2,4). A careful history is essential to
identify the cause of breast atrophy; for example, there can
be severe dieting due to anorexia nervosa but other causes
include hypo-estrogenism (premature ovarian failure),
virilization syndromes, or systemic diseases (with weight
loss and hypoestrogenic states). In scleroderma, there can
be localized changes with secondary breast atrophy.

Bilateral breast hypoplasia may occur due to ovarian
dysfunction, is typically seen with primary amenorrhea,
and poorly developed nipples. Gonadal dysgenesis (Turner
syndrome), congenital adrenal hyperplasia, pre-adolescent
hypothyroidism, androgen-producing tumor, pituitary
hypogonadism, radiation effects and bilateral oophorectomy
should be considered in the differential diagnosis.

Benign breast masses or tumors
Fibroadenoma

Most breast masses found in the female adolescent are
fibroadenomas that are usually found in the upper, outer
breast quadrant. Fibroadenoma is the most common breast
tumor in adolescent females, noted in 70% to 95% of breast
biopsies in this age groups; it is the most common cause of a
solid breast mass in females from puberty to age 30.

The fibroadenoma is usually painless, slow-growing, firm
(rubbery), and typically under 5 cm at initial finding (19,20).
It is an estrogen-sensitive lesion that may or may not
change with the menstrual cycle. In 10% to 20% of cases,
the lesions are multiple and/or bilateral and this is termed
fibroadenomatosis. Other considerations for a breast mass
(es) include giant (juvenile) fibroadenoma, benign breast cyst
(s), cystosarcoma phylloides, adenocarcinoma, and many
other conditions (Table 2) (19-35). Mammography is often
not helpful in differentiating breast lesions in adolescent
females because of the typical density of this breast tissue.
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Investigation of breast lesion(s) includes use of such
techniques as fine-needle aspiration (FINA), a core needle
biopsy (CNB), or an excisional biopsy. A breast ultrasound
may be used to differentiate cystic from solid mass; while a
CT/MRI is used to differentiate a breast lesion from a rib
lesion or other lesions in the chest wall (22,23).

A variant of a fibroadenoma, the giant or juvenile
fibroadenoma is larger than 5 cm in diameter, sometimes
doubling in size within 3 to 6 months, up to 15 or 20 cm;
it may compress or replace normal breast tissue Surgical
excision is indicated for the faster-growing lesions and/
or if there is a concern about potential malignancy (1,2).
Fibroadenoma may enlarge late in a menstrual cycle and
especially during pregnancy; spontaneous regression may
occur, but is uncommon. Malignancy is often the concern
of the adolescent and her parents; however, no link has been
established between fibroadenoma and malignancy. It is
not possible to predict the growth of a fibroadenoma; some
spontaneously involute over several months, some grow
slowly, and some remain dormant for many years. Discrete
breast masses should almost always be removed in boys
and postpubertal girls. A small and slow-growing lesion in
an adolescent female that is rubbery and non-tender may
be observed over 2 to 4 months; however, longer periods
of delay should be avoided to optimize surgical treatment
outcomes.

Fibrocystic change

The previous term for this condition was fibrocystic/
proliferative breast disease (1,2). Diffuse cord-like
thickenings and lumps may develop over time, while some
patients present with vague lumps or nodules (1,2,9,22).
The second most common breast lesion in adolescents
after the fibroadenoma is fibrocystic change). The etiology
is unclear and often linked to estrogen and progesterone
imbalances. It typically is seen in females in the third-fourth
decade in which there are breast lesions that have nodularity
and tenderness that can change during the menstrual cycles.
The differential diagnosis includes benign breast disease,
normal breast tissue, post-partum galactocele and traumatic
necrosis. Diagnosis is aided with ultrasound and a FNA
with cytologic evaluation.

Treatment depends on the severity of the condition.
Treatment options include reassurance of its benign
nature, use of a well-fitting (sports) brassiere to prevent
inflammation as well as stretching of breast ligaments, cold
compresses, a trial of analgesics, and use of oral combined
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contraceptive pills.

Benign breast disease

This term applies to a large number of breast lesions that
are benign, especially in the adult female (35-40). It can
include normal, physiologic changes in the size of breast
tissue in adolescents; also, it can refer to pseudolumps and
benign cysts that are not fixed to breasts tissue. Variation
over menstrual cycles is typical of benign breast disease.
The medical practitioner needs to consider such diagnoses
as fibrocystic change, normally developing breast tissue,
postpartum galactocele and traumatic necrosis. A fine
needle aspiration with cytologic evaluation and ultrasound
may be indicated for definitive diagnosis.

Breast cancer
Cystosarcoma phyllodes

Though rare, it is the most common malignant breast
tumor in the adolescent female—though it is often benign.
Cystosarcoma phyllodes usually presents as a painless, slow
growing breast tumor that is typically 8 cm to 10 cm when
found. It can present as a rapid or slow-growing lesion with
bloody nipple discharge, overlying skin retraction as well as
necrosis (24-31). As a malignant lesion, it can spread to the
lungs. The evaluation includes an ultrasound, fine-needle
biopsy, core-needle biopsy and/or excisional biopsy.

Adenocarcinoma

This is a very rare cause of breast cancer in adolescent
females. It presents as a hard, immobile mass with overlying
skin changes (peau d’orange) and lymphadenopathy
(axillary, supraclavicular) (32-34). There may be a positive
family history with genetic markers that include BRCA-1
(chromosome 17) or BRCA-2 (chromosome 13).

Intraductal papilloma

The adolescent female presents with a unilateral mass
under the areola that has a bloody nipple discharge (1,2).
Fortunately, it is rare and typically benign. Its differential
diagnosis is listed in the Table and the medical practitioner
should also rule out the presence of galactorrhea. The
work-up includes an ultrasound and a fine needle or core-

needle biopsy.
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Breast pain

Breast pain is a common symptom in adolescent females
and may be due to rapidly growing breasts, cystic breast
disease, or mastodynia (mastalgia) (1,2,41). Breast pain may
be part of the premenstrual syndrome with various breast
tissue nodularities as well as swelling on a cyclic basis often
initiating 18 months after menarche. It can worsen with
use of oral contraceptives. Mastitis (lactational or non-
lactational) may also cause pain.

Breast pain may also occur with trauma as noted in jogger’
nipple (due to abrasive injury from shirts, especially in
males), breast contusion, breast abrasion, breast laceration,
or even breast hematoma. Breast trauma may arise from
sports activity as well as motor vehicle accidents and others
(42-45). In nipple trauma termed Jogger’s nipple (bicyclist’s
nipple) the nipple is injured in runners or bicycle riders
due to the frictional injury of the bra on shirts (1,42-45).
The nipple is the most prominent breast part and can be
seen in males. There is a raw, bleeding nipple that can be
a unilateral or bilateral issue. The differential diagnosis
includes an intraductal papilloma.

The differential diagnosis of breast pain includes
costochondritis, cervical spine disease, cardiac disease, and
drug side effects (i.e., phenothiazines, others).

Galactorrhea

Galactorrhea refers to milk-like nipple discharge usually
due to pregnancy but other causes can be seen such as drugs
and neuroendocrine disorders (17,18). A careful work-up is
needed if this is seen apart from pregnancy.

Mastitis

Mastitis is most common in lactating females but can
be seen in non-breasting females as well (1,2,46,47).
Precipitants for mastitis include breast trauma, including
sexual and areolar hair plucking. In this condition there is a
tender, warm breast induration with erythema and a breast
abscess may develop. A breast abscess can be seen without
overt mastitis. Staphylococcus aureus is the offending microbe
in up to 90% of mastitis but other bacteria can be seen
including streptococcus, pseudomonas, E coli, Micrococcus
dyogenes and others.

A needle aspiration of the abscess with cultures and a
breast ultrasound may be indicated for definitive diagnosis
(1,2,48). Since there may be underlying pregnancy as
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a precipitant to the mastitis, a pregnancy test is done
as well. Blood cultures may aid in identification of the
offending bacteria as well. Treatment of mastitis in cases
of milk stasis (with no associated infection) is by the use of
warm compresses and continued breast feeding, as well as
pumping out extra-produced milk, until normal balance
is established between production and consumption.
Antibiotics are used in cases of infection in order to cover
the expected bacteria that are seen in such infections

(1,2,4,5,9).

Approach to evaluation and treatment of
adolescent breast conditions

In addition to history and examination, additional
investigation may be indicated to differentiate various
conditions and arrive at a definitive diagnosis. In the
primary care medical practice, setting an early recognition
of the broad category of presenting conditions is essential.
For most conditions recognized initially in the primary
care practice setting, further evaluation and treatment will
require a surgical consultation. The timing of surgical
intervention will be guided by the specific condition, the
urgency of treatment and the ability of the adolescent to
fully comprehend the risks and benefits of the procedure.

Conclusions

A number of breast concerns in female adolescents are
considered in this discussion. Some may need referral to
subspecialists for evaluation such as surgeons for breast
reduction in mammary hyperplasia, surgical repair of
tuberous breasts, surgery for polythelia or polymastia, breast
mass removal or biopsy, endocrine evaluation for bilateral
breast hypoplasia, and others. Most concerns, however, can
be managed by the primary care medical practitioner.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the Guest Editors (Maria Demma Cabral and Dilip R.
Patel) for the series “Adolescent Gynecology” published in
Pediatric Medicine. The article has undergone external peer
review.

Pediatr Med 2019;2:28 | http://dx.doi.org/10.21037/pm.2019.06.07



Pediatric Medicine, 2019

Conflicts of Interest: Both authors have completed the ICMJE
uniform disclosure form (available at https://pm.amegroups.
com/article/view/10.21037/pm.2019.06.07/coif). The
series "Adolescent Gynecology" was commissioned by the
editorial office without any funding or sponsorship. The
authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Greydanus DE, Parks DS, Farrell EG. Breast Disorders
in Children and Adolescents. Pediatr Clin North Am
1989;36:601-38.

2. Greydanus DE, Matytsina LA, Gains, M. Breast disorders
in the child and adolescent. Prim Care 2006;33:455-502.

3. Arca M]J, Caniano DA. Breast disorders in the adolescent
patient. Adolesc Med Clin 2004;15:473-85.

4. Greydanus DE, Tsistika AK, Gains MJ. The Gynecology
System and the Adolescent. In: Greydanus DE, Feinberg
AN, Patel DR, et al. editors. The Pediatric Diagnostic
Examination. NY: McGraw-Hill, 2008:701-18.

5. Greydanus DE, Omar HA, Matytsina L, et al. Breast
disorders in children and adolescents, In: Omar H,
Greydanus DE, Tsitsika A, et al. editors. Pediatric and
Adolescent Sexuality and Gynecology. New York: Nova
Science Publishers, 2010:245-316.

6. Duflos C, Plu-Bureau G, Thibaud E, et al. Breast disorders
in adolescents. Endocr Dev 2012;22:208-21.

7. Michala L, Tsigginou A, Zacharakis D, et al. Breast
disorders in girls and adolescents. Is there a need
for a specialized service? ] Pediatr Adolesc Gynecol
2015;28:91-4.

8. Rees TD, Aston SJ. The tuberous breast. Clin Plast Surg
1976;3:339-47.

© AME Publishing Company.

10.

11.

12.

13.

14.

15.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Page 7 of 8

Govrin-Yehudain J, Kogan L, Cohen HI, et al. Familial
juvenile hypertrophy of the breast. ] Adolesc Health
2004;35:151-5.

Kaul P, Beach RK. Breast disorders In: Greydanus DE,
Patel DR, Pratt HD. editors. Essentials of Adolescent
Medicine. NY: McGraw-Hill Medical Publishers,
2006:569-90.

McGrath MH, Schooler WG. Elective plastic
surgical procedures in adolescence. Adolesc Med Clin
2004;15:487-502.

Wechselberger G, Piilzl P, Pichler M, et al. Juvenile
gigantomastia treated by reduction mammoplasty. Am J
Surg 2004;188:333-4.

Braunstein GD. Gynecomastia. N Engl ] Med
1993;328:490-5.

Lazala C, Saenger P. Pupbertal gynecomastia. ] Pediatr
Endocrinol Metab 2002;15:553-60.

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

. Arya AD. Pubertal Gynecomastia In: Bhave SY, Nair

MKGC, Parthasarathy A, et al. editors. Bhave’s Textbook of
Adolescent Medicine. New Delhi, India: Jaypee Brothers
Medical Publishers, 2006:346-7.

. Beach RK. Galactorrhea (nipple discharge) in adolescent

girls. In: Berman S. editor. Pediatric Decision Making. 4th
Ed. Philadelphia, PA: Mosby, 2003:32.

Patel BK, Falcon S, Drukteinis J. Management of nipple
discharge and the associated imaging findings. Am ] Med
2015;128:353-60.

Stone AM, Shenker IR, McCarthy K. Adolescent breast
masses. Am J Surg 1977;134:275-77.

Klein S. Evaluation of palpable breast masses. Am Fam
Physician 2005;71:1731-8.

Ezer SS, Oguzkurt P, Ince E, et al. Surgical treatment of
the solid breast masses in female adolescents. J Pediatr
Adolesc Gynecol 2013;26:31-5.

Kronemer KA, Rhee K, Siegel MJ, et al. Gray scale
sonography of breast masses in adolescent girls. ]
Ultrasound Med 2001;20:491-6.

Garcia CJ, Espinoza A, Dinamarca V, et al. Breast US in
children and adolescents. Radiographics 2000;20:1605-12.
Amerson JR. Cystosarcoma phyllodes in adolescent
females: A report of seven patients. Ann Surg
1970;171:849-56.

Kalyani K, Sekhon MS. Bilateral breast cancer-under age
20. J Adolesc Health 2001;28:353.

Hindle WH, Pan EY. Breast disorders in female

Pediatr Med 2019;2:28 | http://dx.doi.org/10.21037/pm.2019.06.07


https://pm.amegroups.com/article/view/10.21037/pm.2019.06.07/coif
https://pm.amegroups.com/article/view/10.21037/pm.2019.06.07/coif

Page 8 of 8

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

adolescents. Adolescent Medicine 1994;5:123-30.

Hindle WH, Sarkis N. Breast cancer and masses in
women 22 years of age and younger. Clin Obstet Gynecol
2002;45:758.

Gould D], Salmans JA, Lassinger BK, et al. Factors
associated with phyllodes tumor of the breast after core
needle biopsy identifies fibroepithelial neoplasm. J Surg
Res 2012;178:299-303.

Krings G, Bean GR, Chen YY. Fibroepithelial lesions; The
WHO spectrum. Semin Diagn Pathol 2017;34:438-52.
Tan BY, Acs G, Apple SK, et al. Phyllodes tumours of the
breast: a consensus review. Histopathology 2016;68:5-21.
Zhang Y, Kleer CG. Phyllodes tumor of the breast:
Histopathologic features, differential diagnosis, and
molecular/genetic updates. Arch Pathol Lab Med
2016;140:665-71.

Winchester DP. Breast cancer in young women. Surg Clin
North Am 1996;76:279.

Bhatia S, Robison LL, Oberlin O, et al. Breast cancer and

other second neoplasms after childhood Hodgkin’s disease.

N Engl ] Med 1996;334:745-51.

Birnie A, Varma S. Adenocarcinoma of the breast in a man.

N Engl J Med 2005;353:286.

Santen RJ, Mansel R. Benign breast disorders. N Engl |
Med 2005;353:275-85.

Morrow M. The evaluation of common breast problems.
Am Fam Physician 2000;61:2371-8.

Marchant DJ. Benign breast disease. Obstet Gynecol Clin
North Am 2002;29:1-20.

doi: 10.21037/pm.2019.06.07
Cite this article as: Greydanus DE, Matytsina-Quinlan L.

Breast concerns and disorders in adolescent females: a narrative
review. Pediatr Med 2019;2:28.

© AME Publishing Company.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

Pediatric Medicine, 2019

Hartmann LC, Sellers TA, Frost MH, et al. Benign
breast disease and the risk of breast cancer. N Engl ] Med
2005;353:229-37.

Hussain AN, Policarpio C, Vincent M'T. Evaluating
Nipple Discharge. Obstet Gynecol Surv 2006;61:278-83.
Onstad M, Stuckey A. Benign breast disorders. Obstet
Gynecol Clin North Am 2013;40:459-73.

Salzman B, Fleegle S, Tully AS. Common breast problems.
Am Fam Physician 2012;86:343-9.

Greydanus DE, Patel DR. Medical aspects of the female
athlete at puberty. International SportsMed Journal
2004;5:1-25.

Greydanus DE, Patel DR, Baxter TL. The breast and
sports: Issues for the medical practitioner. State of the Art
Reviews: Adolescent Medicine 1998;9:533-50.

Greydanus DE, Patel DR. The female athlete: Before and
beyond puberty. Pediatr Clin North Am 2002;49:553-80.
Greydanus DE, Omar H, Pratt HD. The adolescent
female athlete: Current concepts and conundrums. Pediatr
Clin North Am 2010;57:697-718.

Faden H. Mastitis in Children from Birth to 17 Years.
Pediatr Infect Dis J 2005;24:1113.

De Silva NK. Breast disorders in the female adolescent.
Adolesc Med State Art Rev 2012;23:34-52.

Park HL,, Kim KY, Park JS, et al. Clinicopathological
analysis of ultrasound-guided vacuum-assisted breast
biopsy for the diagnosis and treatment of breast disease.
Anticancer Res 2018;38:2455-62.

Pediatr Med 2019;2:28 | http://dx.doi.org/10.21037/pm.2019.06.07



