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Abstract

Introduction and Purpose: Gynecomastia is a common clinical problem that can also be a
symptom of many serious disorders. The aim of this study is to analyze the etiology,
pathogenesis, diagnostics, as well as pharmacological and surgical treatment, while also

addressing the psychological aspect of the condition.
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State of Knowledge: Gynecomastia is the development of noncancerous breast tissue in
males. It can occur unilaterally or bilaterally and may cause pain. It can be a natural
occurrence during infancy, adolescence, and and in older age. It is usually accompanied by an
imbalance between estrogens and androgens. Hormonal disorders lead to the growth of
stromal and ductal proliferation. In the diagnostic process, the most important aspect is
establishing the cause of the condition, allowing for the implementation of appropriate
treatment. Gynecomastia can cause a decrease in quality of life, depression, anxiety, and

reduced self-esteem.

Conclusions: Gynecomastia is a complex condition that requires an individualized approach
to the patient. It can be a side effect of medication use, result from an underlying disease, or
occur idiopathically. Surgical treatment forms the basis of the therapeutic process. Currently,

combined surgical techniques are most commonly used to achieve the best cosmetic effect.

Keywords: gynecomastia, hormonal imbalance, adolescent gynecomastia, hormonal

treatment

INTRODUCTION

Gynecomastia is a noncancerous enlargement of the breast gland tissue in males. It can occur
unilaterally or bilaterally and cause significant pain [1,2]. Physiologically, gynecomastia most
commonly occurs in three age groups: infancy, puberty, and older age [2]. It is typically
suspected during a physical examination and should be differentiated from other conditions,
such as pseudogynecomastia, which is defined as breast enlargement due to the proliferation
of fatty tissue within the breast [3]. Gynecomastia can negatively impact the quality of life
and cause distress [4]. In this article, the authors aim to provide an understanding of the

specifics of this condition and discuss aspects related to its diagnosis and treatment.

HISTOLOGY

It has been acknowledged that the primary cause of breast enlargement is the growth of the

stroma, accompanied by varying degrees of ductal proliferation. The significant stromal

changes include increased blood vessel formation, proliferation of fibroblasts, deposition of
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collagen fibers, and hyalinization [5]. The observed histological changes may vary depending

on the patient's age and the duration of the disease [6].

PHYSIOLOGICAL GYNECOMASTIA

Physiologically, gynecomastia can occur in three age groups. Firstly, during the early stages
of life when newborns are still exposed to the influence of estrogens derived from the
conversion of dehydroepiandrosterone and dehydroepiandrosterone sulfate in the placenta.
The next period with a significant increase in the occurrence of gynecomastia is during
adolescence. The mechanism behind this phenomenon is not fully understood. In some
patients, both estrogen and testosterone levels are normal, while in others, the concentration
of free testosterone is decreased. In older men, glandular tissue enlargement is observed
primarily due to increased adipose tissue. In this tissue, androgens are converted to estrogen
by the aromatase enzyme. Elevated aromatase levels may be responsible for increased
estrogen production and reduced degradation [1-3].

The estimated prevalence during adolescence ranges from 48% to 64% [7]. The highest

percentage of patients suffering from this condition is found in the 13-14 age range [2,3,7].

PATHOLOGICAL GYNECOMASTIA

In the case of pathological gynecomastia, the majority of causes are considered idiopathic [8].
Gynecomastia is largely a result of disorders that disrupt the balance between estrogens and
androgens. Breast glands have receptors for both hormones, with estrogens promoting
proliferation and androgens inhibiting it [9]. Therefore, an imbalance between them can lead

to pathological tissue growth [10].

This can occur due to an increase in estrogen levels, which can happen through various
mechanisms such as increased production, accumulation in the serum, or local tissue
accumulation [11].

Such an increase can also be a result of a neoplastic process. Tumors such as Sertoli cell
tumors, adrenal tumors, or Leydig cell tumors can cause overproduction of estrogens or their
precursors. Although these tumors are relatively rare, they should always be considered in the

diagnosis of gynecomastia.
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Adrenal tumors can contribute to the overproduction of dehydroepiandrosterone and
androstenedione, both of which can undergo peripheral aromatization into estrogens.

Serum free testosterone levels are decreased in patients with androgen deficiency, such as
Klinefelter syndrome, testicular damage, or after castration. This also occurs in secondary

hypogonadism associated with pituitary or hypothalamic disease [12].

In adipose tissue, the action of aromatase leads to the conversion of testosterone to estrogens.
Therefore, increased expression and activity of aromatase contribute to the development of
gynecomastia. This process is crucial in estrogen production in males, which is why the

condition is more common in obese men [13].

THYROID HORMONES

Thyroid hormones have an impact on the hormonal balance of other tissues. Deficiency or
excess of these hormones may be associated with an increased risk of gynecomastia.

Hyperthyroidism leads to an increase in sex hormone-binding globulin (SHBG). With a
higher affinity for testosterone, SHBG reduces the concentration of free testosterone, resulting
in an increase in free estrogen. Gynecomastia can be the initial manifestation of thyroid

hormone excess [14,15].

Hypothyroidism has also been associated with the occurrence of gynecomastia. These patients
may experience a decrease in testosterone levels. This is likely due to an increase in prolactin

secretion in response to elevated thyroid-releasing hormone [16].

DRUG-INDUCED GYNECOMASTIA

Approximately 20% of gynecomastia cases are attributed to medication use [17]. Among
them, the most commonly mentioned medications are antiandrogens, antiretrovirals, first-
generation antipsychotics, antihypertensive drugs, and estrogen hormone therapy. These
medications can have varying effects on the hormonal balance of the body, potentially leading

to gynecomastia as a side effect.
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One example is the increase in prolactin caused by antipsychotic medications (such as
olanzapine, haloperidol, and risperidone). Elevated prolactin levels result in a decrease in

gonadotropin, which consequently leads to a reduction in estrogen and androgens [18].

Gynecomastia is a known side effect among patients taking spironolactone. Its occurrence is
dependent on the duration of the disease and the dosage of the medication. The estimated
prevalence is approximately 10% of cases. The mechanism responsible for this phenomenon
involves a decrease in testosterone production and an increase in peripheral conversion to

estradiol [19].

OTHER CONDITIONS

Several medical conditions can have systemic effects and thus impact hormonal balance.
Conditions contributing to malnutrition and wasting can contribute to the occurrence of
gynecomastia. Among these conditions, chronic renal failure, liver disease, and ulcerative
colitis are mentioned. The problem most commonly arises with nutritional deficiencies, which
lead to increased hormonal production [2]. Gynecomastia can be caused by liver cirrhosis,
which is a relatively common occurrence. Within the liver, breakdown of estrogen takes place,
and if its function is compromised, it can lead to elevated levels of estrogen [20]. Elevated
uricemia in patients with renal failure can directly damage the testes, leading to decreased

testosterone levels through LH and FSH stimulation [21].

DIAGNOSTICS

Due to the wide range of possible causes of gynecomastia, a detailed diagnosis should be

undertaken.

The first step in diagnosing gynecomastia is typically to gather a detailed medical history
from the patient. It is crucial to determine the timing of when the changes were first observed
and if there were any accompanying symptoms [22]. The medical history should be further
expanded to include information about liver, kidney, and adrenal gland disorders, as well as
past or current hormonal problems. Information about family history, genetic disorders, or

medications taken is crucial for the course of treatment.
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The next step is a physical examination. Palpable, symmetrical, firm masses located
subareolarly may indicate the growth of glandular tissue. It is most commonly observed
bilaterally, although it may not be symmetrical [23]. Tissue growth can occur unilaterally;

however, this is much less frequently observed [3].

Considering the differential diagnosis, several significant conditions should be considered.
One of the first is pseudogynecomastia, which is breast enlargement due to an increase in

fatty tissue. In the physical examination, there is no palpable firm tissue [24].

The second differentiating condition should be breast cancer. When differentiating these
diseases, particular attention should be paid to the nipple and its surroundings. Typically,
malignant lesions are localized unilaterally, and discharge, blood, or retracted nipple may be
observed [25]. Although rare in men, special attention should be paid to patients with
Klinefelter syndrome. These patients have a 20-50 times increased risk of breast cancer. Other
risk factors for male breast cancer include family history, BRCA gene mutation, previous

radiation therapy, or hyperprolactinemia [26].

If difficulties arise in making a diagnosis, further diagnostic tests should be considered.
Among the available imaging diagnostics, ultrasound, and mammography are the most
commonly chosen, and magnetic resonance imaging, although rare, can be an additional tool.
In case of suspicion of a neoplastic process, a biopsy performed under ultrasound guidance

will be required [27].

TREATMENT

Gynecomastia is usually a self-limiting condition. In the absence of significant underlying
pathology, regular follow-up examinations are recommended. If drug-induced gynecomastia
is diagnosed, the medications should be discontinued, and appropriate treatment for the

underlying condition should be initiated.

In the case of gynecomastia in newborns, symptoms typically resolve within approximately 2-
3 weeks, while among teenagers, this duration is considered to be around 18 months [28,3]. It
is important to consider the psychological discomfort associated with this condition. In the

case of significant distress related to the presence of gynecomastia, pharmacological treatment
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or surgical correction should be considered. Due to the progressive replacement of glandular
tissue, pharmacological treatment achieves the highest effectiveness when initiated as early as
possible after the onset of symptoms. Surgical treatment is not limited by the duration of

symptoms [29].

PHARMACOLOGICAL TREATMENT

Pharmacological treatment of gynecomastia is limited and aims to restore the balance between
estrogens and androgens.

Tamoxifen, with its antiestrogenic activity, blocks estrogen receptors and inhibits its
proliferative effect on breast glandular tissue [30,31]. It is presumed to be effective in cases of
idiopathic gynecomastia or iatrogenic gynecomastia [32]. Potentially, tamoxifen could be
used in the treatment of pubertal gynecomastia, but there is insufficient evidence to support

this [33].

Raloxifene, being a selective estrogen receptor modulator, is conventionally used in
postmenopausal osteoporosis in women. Its use in gynecomastia is not sufficiently studied.
Reduction of breast glandular tissue has been observed in some cases when used on a small
group of patients with pubertal gynecomastia. No side effects were observed, and the authors
leaned towards stating that raloxifene treatment is effective and safe in patients with pubertal
gynecomastia [34].

The use of danazol in the pharmacological treatment of gynecomastia has been proposed
before. It is a steroidal analog that inhibits the pulsatile secretion of gonadotropin-releasing
hormone and subsequently luteinizing hormone and follicle-stimulating hormone. It also
exhibits antiestrogenic effects by increasing free testosterone levels through the inhibition of
sex hormone-binding globulin (SHBG) secretion. Jones et al. [35] observed less severe breast
tenderness and a decrease in the mean diameter of the lump in the group receiving danazol
compared to the control group.

Anastrozole exhibits a different mechanism of action compared to the aforementioned drugs.
Being an aromatase inhibitor, it may be a therapeutic option among patients with pubertal
gynecomastia. However, its use in gynecomastia needs to be further investigated due to very
limited literature confirming its effects [36].

Establishing a conclusive pharmacological strategy for treating gynecomastia is difficult

because there is a lack of comprehensive scientific studies and documented instances [37].
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SURGICAL TREATMENT

Surgical intervention may be indicated in cases of proliferative changes that do not respond to
pharmacological treatment or when gynecomastia has persisted for a long duration, leading to
the formation of fibrous tissue. If gynecomastia persists for a duration of 2 years, the chances
of spontaneous regression decrease progressively [38].

The surgical techniques commonly used in the treatment of gynecomastia include excision of
glandular tissue, liposuction, skin resection, or a combination of these techniques [39].

Given the multiple inadequacies of pharmacological intervention, surgical correction stands
as the fundamental aspect of addressing gynecomastia. The most commonly used technique is
subcutaneous mastectomy, which involves the removal of glandular tissue, typically through
an areolar incision [40].

Liposuction, which involves the removal of fatty tissue, is often performed in conjunction
with a mastectomy [10].

In some patients, excess skin tissue may be significant, usually accompanied by an enlarged
nipple areola. The decision to perform skin resection should be considered on an individual
basis. Younger patients generally have greater regenerative capabilities, so the primary
corrective surgery usually focuses on reducing glandular tissue. The decision to remove
excess skin is typically made within one year of the initial surgery [41].

In most cases, individuals with gynecomastia benefit from a combination of techniques
involving the removal of both glandular and fatty tissue. Opting for a combined procedure

generally leads to superior cosmetic results [42].

PSYCHOLOGICAL ASPECT

The impact of gynecomastia on behavior and daily life is significant. However, this aspect of
the condition may be overlooked in the therapeutic process.

Gynecomastia has a significant negative influence on the well-being and psychological health
of the patient. It can greatly affect social relationships, and the behaviors chosen by patients,
and limit their daily activities. Being frequently present during adolescence, it also causes
considerable psychological discomfort associated with negative perceptions by peers [43].
Limitations in daily activities resulting from the condition can also lead to a decrease in

physical activity. Such behavior has an additional negative impact due to the potential
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increase in adipose tissue, which creates the potential for further imbalances in hormone

levels between estrogens and androgens [44].

CONCLUSIONS

Gynecomastia is a complex disease, and thus requires such an approach. Patient care should
be provided by an interdisciplinary team for this reason. Correction of gynecomastia is
possible, and the basis of this process is to determine the cause. It may manifest itself as a side
effect of previously used treatment or as a symptom of underlying disease. With this in mind,
an in-depth analysis of each patient is necessary at the beginning of the therapeutic process.
The modern approach allows to offer patients several options, mainly based on various
surgical methods. The process of selecting the best strategy is complicated and dependent on
numerous aspects. In everyday practice, it is important to remember that individuals having
this condition frequently experience psychological problems in addition to physical

manifestations. The treatment option should be as individual as possible.
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