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ABSTRACT

Overview of this study, as mentioned the outcome like diagnosis, treatment (pharmacological
and non-pharmacological), and clear images to represent the types of fibroadenoma was a
challenge. The previous study has described diagnosis and treatment, but our study mainly
focuses on the types of diagnosis, pharmacological and non pharmacological treatments of
fibroadenoma. Fibroadenoma a non cancerous breast tumour mostly found in women, but the
frequency of fibroadenoma occurring in men is rare. A solid rubbery mass in nature and may
vary in size and location. Mainly caused due to hormonal changes and gene mutation. The
tumour may be a single or multiple masses present in one breast or both the breasts, strong
family history leads to multiple tumours in the breast and mostly found in upper lateral
quadrant. There are various ways to diagnose fibroadenoma namely: physical examination,
clinical examination, imaging techniques and biopsy which give us the accurate diagnosis of
the tumour. Based on the diagnosis report pharmacologically it can be treated via surgery and
based on the histopathological assessment and nature of the tumour the procedure is decided.
This article provides an overview about fibroadenoma, its types, symptoms, pathogenesis,

diagnosis, treatment and management.
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INTRODUCTION

Fibroadenoma is an unusual but a short time
appearance of solid tissue mass in the breast.
Humans tend to undergo endocrinological
changes that influence the normal
development of the breast until puberty. But
in some cases, fluctuations in the hormones
results in fibroadenoma [1]. Fibroadenoma is
a fibroepithelial tumour that is unilateral,
painless and benign (non-cancerous) in
nature, most commonly found in adolescent
women and can be diagnosed at any age.
Once formed they are marble-like mass in
nature that consist of both epithelial and
stromal tissues which is located under the
skin of the breast. These rubbery masses are
firm in nature and often vary in size [2, 3].
The prevalence rate of fibroadenoma is
found to be 10% of the total female
population worldwide [3]. The main
aetiology is unspecified, but the hormone-
dependent behaviour of this tumour gives
the impression that unknown endocrine
pathways can be the utmost probable cause
of the benign lesions; that usually develops
during adolescence and at young age that is
simultaneous with breast development [4].
As it is hormone-dependent, the dimensions
of the tumour tend to increase during
hormonally active periods and later on
decrease at the time of perimenopausal
period. Apart from hormonal causes even
body weight, race also are the risk factors

[5]. Fibroadenomas tend to be too small to

be felt, but some can be several inches
huge. It can be diagnosed through clinical
assessment ~ which includes physical
examination, patient history and imaging
studies such as mammogram or ultrasound
which provides vital information for initial
evaluation [6, 7]. Accurate diagnosis and
effective management of breast
fibroadenomas rely on combining the
clinical and pathological reports. Majority
number of fibroadenomas need not be
treated. But might be recommended to
remove if they keep growing or change the
shape of breast [6, 7]. Development of a
carcinoma in a fibroadenoma is very rare
unless there isn’t a strong family history of
breast tumours or breast cancer it is
diagnosed on post-operative examination of
excision biopsy [8]. Occurrence of breast
disorders in puberty is mostly benign and
rare. But still, they end up influencing the
quality life of teenagers. Such disorders
cause various abnormalities and irregularity
in the breast development, cause infections
and abscesses, nipple discharge, mastodynia
and various other benign diseases that occur
in the form of breast masses [9]. The
previous study has shown the narrative
review of fibroadenoma and all the results
are concluded in this review. The recent
review mainly focusing on types of

diagnosis, pharmacological and non-
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pharmacological treatment with explanation such as oval or round in shape, the
and images. tumour maybe is hyperdense or
Types of fibroadenoma isodense. There is no stromal atypia and
1. Simple fibroadenoma: Simple no sparse mitotic activity [10].

fibroadenoma has very basic features

Figure 1: Simple fibroadenoma

2. Complex fibroadenoma sclerosis, adenosis. Presence of complex
A variant of fibroadenoma it consists of fibroadenoma increases the risk of breast
more complex pathological features like a cancer [10].

cyst >3mm, epithelial calcifications,

N‘ Nt R

Figure 2: Complex fibroadenoma

3. Juvenile fibroadenoma a particular area, painless and grows rapidly
Juvenile fibroadenomas are quite rare, seen which causes breast enlargement or
in adolescence (10-18yrs). It is restricted to asymmetry [10].

Figure 3: Juvenile fibroadenoma
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4. Giant fibroadenoma
Giant fibroadenoma is a very rare variant.
They are large >5cm often observed during

the  premenopausal Juvenile

period.

fibroadenoma becomes giant fibroadenoma
due to rapid growth and the rapid growth
causes breast enlargement and asymmetry

[10].

Figure 4: Giant fibroadenoma

5. Myxoid fibroadenoma
Myxoid fibroadenoma consists of huge
amount of myxoid matrix content and

hypocellular stromal content. They are non-

cancerous tumour, develop occasionally and
is related to carney complex (spotty skin

pigmentation) [10].

Figure 5: myxoid fibroadenoma

6. Cellular fibroadenoma
Cellular fibroadenoma has high stromal

cellularity and lack of stromal atypia, it is

found in young women and cellularity

reduces with age [10].

Figure 6: cellular fibroadenoma

Aetiology
Hormonal: Fibroadenoma is mainly caused
due to more sensitivity of the breast tissue,

due to increase in estrogen a female

reproductive hormone. It tends to grow
during pregnancy and shrink at the time of
menopause [2]. Firstly, pregnenolone is

synthesised from cholesterol, it is catalysed
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by the cytochrome P450 side-chain cleavage

enzyme  (P450scc), the  synthesised

pregnenolone is then converted to
progesterone by 3

dehydrogenase (3 b-HSD) in both theca and

b-hydroxysteroid

granulosa cells. Progesterone is transformed
to androgens by cytochrome P450 17a-
hydroxylase (P45017a) and 17 b-
hydroxysteroid dehydrogenase (17 b-HSD),
in the thecal cell and androgen is converted
to estrogen in granulosa cell with the help of
aromatase enzyme. Furthermore estrogen is
synthesised in the theca cells i.e. ovary,
placenta and corpus luteum. It is even
synthesised by non-gonad organs i.e. brain,
skin, heart and liver. And when this level of
estrogen increases in the body it causes
sensitivity in the breast tissue which leads to
fibroadenoma [12]. It is more often found in
younger women and it may shrink or regrow
after a certain period of time [11].

Gene mutation: Fibroadenoma is highly
associated with gene mutations such as
mediator complex subunit 12 (MED 12) and
retinoic acid receptor alpha (RARA) out of
which MED 12 somatic mutation occurs
very frequently in these fibroepithelial
tumours when compared to RARA mutation,
based on the experiment that was conducted
on Chinese population [13].

Age of menarche: Younger women who
tend to attend their menstruation at an early
age (before 1lyrs) are more liable to

fibroadenoma when compared to the women

who attain menstruation at a later age (after
14yrs). Early age to attain menstruation is
caused due to various factors like
environment, lifestyle, genes. But in the
current scenario the age of menarche tends
to occur early due to the changes in the
consumption  pattern, lifestyle  and
environment. The factors that led to early
age of menarche are body mass index, diet,
physiological status [14].
Family history: There is a significant
relation ~ with  family  history and
fibroadenoma, the people with strong family
history of breast tumours are more liable to
get the tumour when compared to the people
without a family history. Once the tumour
occurs there are chances that it may reappear
in the same place or at a different place [14].
Lifestyle: Lack of physical activity causes
imbalance in the intake and output of the
calories which leads to increased
proliferation which elevates the risk of
tumour, by sufficient physical activity the
calories can be maintained. Not maintaining
nutritional lifestyle with respect to food
habits is also risky, consumption of fried
food, smoked meat, food containing
artificial sweeteners, preservatives, dyes and
consumption of alcohol enhance the threat of
tumour [14].
Symptoms
e Fibroadenoma is a solid breast lump
which causes minimal pain

e Round or oval in shape
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e FEasily movable

e Firm or rubbery

e Grows slowly, average length is 1 inch It
may tend to get bigger overtime. There
maybe are one or more than one lumps
in both the breasts. Some tend to shrink
overtime [15].

Pathophysiology

Breast physiology: The breast is composed

of epithelial and stromal elements. The

epithelial element consists of two
interconnected systems. The terminal duct
lobular unit (TDLU) performs main
secretory functions and large duct system
does the collection and drainage during
lactation. The stroma is composed of loose
connective tissues and fat, located on both

inter and intra lobular regions [16].

Side View of Breast

Muscle

Adipose Tissue
(Fat)

Fibroadenoma

Lymiph node

Fibroadenoma

Milk duct
Lobule Crwnlmng

Figure 7: Normal breast

Pathogenesis: Fibroadenoma is a benign
tumour commonly found in adolescent
women, usually formed during the menarche
age. They are formed by the rapid growth of
the stromal and epithelial cells that originate
from the duct lobular unit (epithelial
structure within breast that produces milk
during lactation) when components of
fibroadenoma were analysed by polymerase
chain reaction both the cells were found to
be  polyclonal, fibroadenomas  are
hyperplastic tumours, where there is
abnormal growth of tissues which causes

disturbance in the breast development. They

are also stimulated by a hormone-receptor

Figure 8: Breast with fibroadenoma

mechanism of estrogen and progesterone
which happens mostly in pregnant women,
during menstruation and premenopausal
time. It is mostly formed as large one single
mass, except in some cases there tend to be
multiple masses. The mass may increase
slowly without any and changes in the skin
colour or pain. Some fibroadenomas respond
to both growth hormone and epidermal
growth factor receptors [17, 18].

Gross pathology: Fibroadenoma is firm,
painless, solid mass that is mobile in nature.
Consists of a rubbery texture, white in
colour, lobulated appearance with short slit

places [19].
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Figure 9: Gross pathology after extraction

Microscopic pathology: Under microscope

the following characteristics can be
observed: Uniformly distributed epithelial
cells in honey comb pattern, intact basement
membrane, calcification may be present,
presence of foam and apocrine cells, absence

of mitotic figures, biphasic proliferation of

o

“Figure 10:
Genetics: The mediator complex subunit 12
(MED 12) gene plays a major role in the
transcription of the RNA polymerase II
dependant genes [17]. Somatic mutation in
the MED 12 gene causes genetic alterations
and leads to development of fibroadenoma
and the MED 12 mutations are present in
stromal cells of the mammary gland and not

in the epithelial cells [21-23].

stromal and epithelial components in two
growth patterns pericanalicular growth
pattern:  stromal proliferation around
epithelial structures. Intracanalicular growth
pattern: stromal proliferation compressing

the epithelial structures into clefts [20].

)

! LA
< -
%19 f‘r :

“ ‘bnhl
scopic

Case study of fibroadenoma: A study was
conducted from august 2014 to 2016 on the
patients who had breast lump or pain they
were examined and evaluated. All the
required data: name, age, marital status,
background, symptoms, number of lumps,
pre and post menstrual symptoms, location
and size of the lumps was collected from the

patients. All the specimens underwent
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histopathological examination and all the
cases were proven to be fibroadenoma that
were considered in the study. A total to 80
cases were selected. The age group of these
cases ranged from 10 — 60 years. Maximum
cases were found in the age group 16 — 30
years followed by 31 — 45 years. Nearly 60
cases belonged to the urban background and
55 cases were of married women. The
duration of the symptoms from 3 months to
one year of a lump in the breast most of the
fibroadenomas were found in the right

breast. Lower quadrant was the main

location of these lumps followed by upper
lateral and 10 cases had lumps in both the
breast. The tumours size varied from 3-5cms
and 1-2cms. Giant fibroadenomas >5 cms
were found in 15 cases. Based on the results,
totally 12 cases were managed without any
changes and the rest 68 cases underwent
surgery with no major complications. 80%
cases had a follow up for 6 months and none
of them showed any signs of reoccurrence.
None of the patients were on oral

contraceptives [24].

Table 1: Detailed review of the cases examined.

Patient characteristic Diagnosis Number of cases Percentage
Age group (years) 0-15 2 2.5
16-30 50 62.5
31-45 18 225
46-60 10 12.5
Background Rural 20 25
Urban 60 75
Marital status Unmarried 25 31.25
Married 55 68.75
Symptoms duration (months) 1-12 40 50
13-24 12 15
25-36 4 5
37-48 14 17.5
49-60 3.75
61-72 8.75
Location Left breast 30 375
Right breast 40 50
Bilateral 10 12.5
Quadrant Upper lateral 22 27.5
Upper medial 08 10
Lower lateral 28 35
Lower medial 04 5
Central 08 10
Multiple 10 12.5
Size (cms) <2 12 15
3-5 43 53.75
6-10 15 18.75
10-20 10 12.5
Treatment Conservative 12 15
Excision 68 85
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Based on the case study conducted majority
of the diagnosed cases belonged to the age
group 16-30 years which maybe be due to
hormonal  dependency, lactation and
menopause time that may lead to lump
formation. It is more common in teenagers
and in urban background when compared to
rural due to more literacy and media sources
that increases the awareness regarding the
screening of the breast. Early marriage is one
among the main reasons that most of the
married women were diagnosed. The
fibroadenoma  was  almost  equally
distributed in both the breasts, but more
lumps were found in the left breast than
right, upper lateral quadrant is a common
location based on the findings.
Fibroadenoma is often detected during self
examination or medical examination it is a
solid breast mass of 1-2 cms and may vary in
size up to 18cms. Fibroadenomas larger than
Scms are termed as giant fibroadenomas that
is usually found in pregnant and lactating
women, and when found in adolescent girls
it is termed as juvenile fibroadenoma which
is rapidly growing mass in the breast.
Patients with multiple fibroadenoma had a
very strong family history of breast tumours
unlike women with single fibroadenoma.

Surgical removal of the tumour was

preferred for treatment in majority of cases,

as 1/3 of the cases underwent long periodic
monitoring which caused anxiety and
Fibroadenoma

discomfort in patients.

excision through peri-areolar incision

(FETPI) is the technique used and the

incision is done in the acceptable area only,

later on the scar can be camouflaged by
using the areolar skin. Women with no
family history did not have greater risk of
breast cancer when compared to women
with a family history, the risk is very low in
women under the age of 35 years. So it is
recommended for the younger generation to

undergo frequent clinical evaluations [24].

Diagnosis: Any variation in the breast mass

should be medically evaluated. When the

patients undergo medical evaluation it
includes collection of complete medical
reports, family histories, previous breast
related issues, symptoms  observed,
information about the mass i.e. its location,
duration, changes in size, any pain or
discharge, mobility, any nipple discharge or

palpitation in the lymph nodes [25].

1. Physical examination: Patients tend to
appear normal, vital signs are normal but
there is firmness in the breast, it is non-
tender, single mass or multiple masses,
smooth in nature, mobile and rubbery
which needs to be clinically examined

[25].
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BREAST SELF EXAMINATION
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Figure 11: Self Breast Examination

2. Clinical examination

Evaluation of breast mass: evaluation of
the breast is done where they examine the
size, shape, location and mobility, which is
used for the further diagnosis [26].
Variation in the breast appearance:
evaluation of variation in the breast i.e. skin
refraction, changes in the shape, any visible
alterations or nipple discharge may offer
some unusual clues for the diagnosis and
may not be a symptom of fibroadenoma
which aids to the further diagnosis [27].
Evaluation of axillary lymph node: the

lymph nodes are assessed in the axillary

region to see if there are any palpable or
enlarged lymph nodes [28].
3. Imaging techniques

Mammography:  Also  known  as
mammogram uses X-rays to make an image
of the breast tissue; it detects the borders of
fibroadenoma and sets it apart from the other
tissues to get a better scan, used mostly in
elderly women or those with thick breast
tissue. Sometimes this technique finds out
the calcifications present within the
fibroadenoma. Fibroadenomas may appear
to be solid masses that consist of smooth

margins [29, 30].

Figure 12: Mammogram of breast fibroadenoma
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Ultrasound: It is a diagnostic technique
where the sound waves make echoes that
form pictures of the tissues and organs on the
computer screen known as sonogram.

Fibroadenoma usually appears as a dark

mass on ultrasound it is displayed with well
defined margins for identification. It is used
in younger women and this imaging
technique gives a real time visualization of

the tumour [31, 32].

Figure 13: Ultrasound of breast fibroadenoma

Magnetic resonance imaging (MRI):
Magnetic image resonance technique, an
imaging method that provides detailed
images of every organ, bone, muscle, blood
vessels and almost every internal structure of

human body. It is used in particular cases

P .
A C

where the diagnosis is uncertain, this
technique excels in evaluating the degree of
disease, gives diagnostic accuracy and
identifies multiple masses in the breast [33,

34].

Figure 14: MRI of breast fibroadenoma

4. Biopsy for histopathological
assessment

Fine needle biopsy (FNA): A type of biopsy

in which a very thin needle and syringe is

used to remove sample of cells, tissue, fluid

or the lump in the body and later examined

under the microscope. It is used to assess the
breast lump and confirm whether it is benign
or malignant. It is majorly used for the
assessment to simple fibro adenoma only
and is helpful in the initial diagnostic process

[35].
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Figure 15: FNA biopsy

Core needle biopsy (CNB): It is a needle
biopsy, a thin hollow tube needle is used to
extract the cells/sample from the body. Used

for the removal of larger tissues, it yields an

Core needle biopsy

Figure 16: FNA under microscope in PAP stain

required amount of tissue sample for
histological examination. This technique
helps in precise diagnosis and thorough

evaluation of the lump [36].

St s

Figure 17: Core needle biopsy

Excisional biopsy: When the fibro adenoma
is very larger and exhibits complex features
or maybe malignant in nature this method is
remove  the

used to  completely

fibroadenoma for histopathological

Excisional biopsy

Incision

Safety margin of
unaffected skin

Skin lesion

assessment. It is the most suitable process in
comparison with FNA and CNB, it is
indispensable and the diagnosis is crucial

[37].

Figure 18: Excisional biopsy
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Treatment
In most of the cases fibroadenoma doesn’t
require treatment. They usually diminish and
dissipate over time; unless they consist of
other breast tissues and are large in size they
should be surgically removed. Based on the
of the

outcome imaging techniques,

histopathological ~ data and  clinical
evaluation further treatment decisions are
made [38].

Pharmacological treatments

Drugs

Evening primrose oil: consists of gamma-
which

linolenic  acid, affects  the

prostaglandins metabolism and when
studied further for the benign breast
treatment, it showed its results on the
tumours less than 3cm, where the
fibroadenoma reduced in size and showed
better effect [39, 40].

Tamoxifen: as fibroadenoma is hormone
dependant mainly estrogen, anti — estrogenic
compounds were studied. A selective
modulator (SERM)

estrogen receptor

tamoxifen is  studied for treating

fibroadenoma where is reduces the size and

chances of further development of
fibroadenoma, but the rate of shrinkage is
not studied [41, 42].

Centchroman: this is also an SERM, used
to treat fibroadenoma. Based on the study
conducted around 12.1% is the rate of
disappearance and 60% had reduction in
size. SERMs have side effects: leg cramps,
headache, depression, menstrual irregularity,
flushes and endometrial hyperplasia [43].
Metformin: it is a drug with approved safety
profile and tolerability. Based on the study
conducted it was found that metformin has
better effects for the treatment of multiple
fibroadenomas and for small masses [43].
Surgical interference

Lumpectomy: a type of breast surgery
where the fibroadenoma and a small amount
of surrounding tissue is removed. The
removed tissue undergoes histopathological
evaluation to confirm its benign nature. This
method is used when the fibroadenoma is
large in size, causing uncertainty or

discomfort. Tissue of the breast are retained

and minimal scars [44].

Lumpectomy

Breast incision Removal of tumour and

o "

Incision is closed

nearby healthy tissue with stitches

Figure 19: Lumpectomy of breast fibroadenoma
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Excisional biopsy: the fibroadenoma is
completely removed, it is similar to
lumpectomy. The fibroadenoma is removed
and sent for histopathological evaluation of
its benign nature. This method is appropriate
in the cases where the patients seek evidence
of the fibroadenomas nature [45].

Cryoablation: This procedure involves

freezing of the fibroadenoma using a

cryoprobe a metal device that is used with

the help of ultrasound assistance to freeze
the tumour and spares the tissue around it. It
is used in certain cases, when the size of
fibroadenoma is small and accessible, it even
depends on the location and size. An
advantage of this method is it causes
minimal invasiveness and very little scaring
and short period of time for recovery when

compared to other surgical methods [46].

IS N N
W 8

Placement

Freeze-Thaw-Freeze

S s

Remaoval

Figure 20: Cryoablation of breast fibroadenoma

Emerging minimal invasive treatments
Ultrasound guided vacuum assisted
biopsy (VAB): It is a minimal invasive
technique that targets and removes the
fibroadenoma under the ultrasound guidance

with accuracy. A vacuum assisted device is

Vacuum assisted biopsy

Postion Vacwm Cut

used to obtain required amount of samples of
the fibroadenoma, which are sent for
histopathological assessment. It has minimal
scarring and minimal recuperation time and
less post procedure discomfort compared to

other methods [47].

Figure 21: Vacuum assisted biopsy Figure 22: Vacuum assisted biopsy machine

Radiofrequency ablation (RFA): In this
method the fibroadenoma is heated and
destroyed using the radiofrequency energy.
It is used for small fibroadenomas, it is a

targeted procedure guided by imaging and

precision while preserving the healthy
tissue. VAB and RFA are the same for
minimal scaring and invasiveness. But RFA

has a quicker recovery period [48].
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Cancerous
tumor

Radiofrequency
heat

Figure 23: Radiofrequency ablation

Non-pharmacological treatments
Examine and regular monitoring: For
small fibro adenomas immediate treatment is
not necessary. It is recommended to have a
regular watch where the breast is clinically
examined, imaging studies are done,
changes are monitored i.e. size, shape,
mobility or behaviour. After close
observation based on the based on the
development or changes further assessment
is done [49].

Patient education: Patients are to be
provided with all the information about
fibroadenoma: its benign nature, impact on
the health of breast, potential for stability,
risks, the surgeries, recovering time [50].
Educating the patients on fibroadenoma
helps them to make a right decision and they
even get to know the importance of reporting
any new changes or symptoms related to the
tumour. This open communication helps in
better management [51].

Physiological impact: Fibroadenomas also
have a psychological impact on the patients.

It is the duty of the health care providers to

take care of the patients by addressing their
fears and anxiety and even provide them
with counselling if needed. And be attentive
towards their concerns, as physical and
emotional well-being is a significant aspect
in the treatment of fibroadenoma [52] (52).
Physical activity: Physical activity i.e.
walking, exercise lessen the threat of rapid
development of the damaged tissue. One of
the earliest steps for the growth of breast
disease. And also doesn’t encourage the
multiplying of the damaged tissue. So it is
essential to maintain a consistent physical
activity for healthy lifestyle [53].

Diet: The possibility of fibroadenoma
reduces by following a dietary pattern
consisting of whole lot of fruits, leafy
vegetables, and fibrous food [54]. Food
consisting of high fat dairy products,
preservatives, junk food and consumption of
alcohol should be avoided [55].
CONCLUSION

In conclusion, fibroadenoma is a breast
tumour mostly found in adolescent women.

It is made of stromal and epithelial cells. And
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mainly caused due to hormonal imbalance
and genetic mutation, family history does
play a significant role. It is a solid mass that
is hard and mobile in nature that can be
initially diagnosed by physical examination
or by any abnormalities in the breast such as
presence of hard mass and slight pain in
breast which is further diagnosed using
various imaging and biopsy techniques
which gives us more precise information
regarding its location, shape, size and
confirmation about its malignant nature
based on which further treatment is
conducted. In  imaging techniques
mammography is used in elderly women,
ultrasound in younger women and MRI is
used when the diagnosis is not clear. For
histopathological assessment fine needle
biopsy is done to examine simple
fibroadenoma, excisional biopsy is done
when the fibroadenoma is larger and has to
be completely removed, core needle biopsy
is used for precise diagnosis. It can be
surgically treated by lumpectomy where the
fibroadenoma is removed with minimal
scaring and in cryoablation the tumour is
freezed without harming the surrounding
tissue, it is used to treat small tumours and
has less scaring and shorter recovery period
in comparison to other methods. Some
emerging minimal invasive techniques are
ultrasound guided vacuum assisted biopsy

and radiofrequency ablation; this method has

faster recovery period. Based on a case study

that was conducted in the year 2016, it was
concluded saying majority of the patients
diagnosed with fibroadenoma belonged to
the age group 16-30yrs, in the course of
puberty and lactation time. And it is often
found in the left breast and sometimes in
multiples if there is strong family history of
breast tumours, upper lateral quadrant is the
common location. Not all fibroadenomas
need to be treated surgically. Some tend to
shrink overtime, but some tend to reoccur if
not treated properly. Adapting healthy and fit
lifestyle from the formative years help we
overcome most of the health issues. For
further studies case study’s that include
lactating mothers also need to be taken under
consideration.
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