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Oestrogen and progesterone receptors in bilateral and unilateral 
pubertal gynecomastia – is treatment with anti-oestrogens justified?
Receptory estrogenowe i progesteronowe w obustronnej oraz jednostronnej ginekomastii 
pokwitaniowej – czy leczenie lekami antyestrogenowymi jest uzasadnione?
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ABSTRACT
Introduction: Pubertal gynecomastia (PG) is a benign enlarge-
ment of the breast that affects more than half of boys in puberty. 
In unclear aetiology there is no explanation for unilateral cases. 
The most common treatment in persistent cases is surgical 
removal, but this is associated with certain risks.
The aim of the study is to compare oestrogen receptors (ER) 
and progesterone receptors (PR) status in unilateral and 
bilateral PG, and to present possible clinical application of 
the results.
Materials and methods: A retrospective review of 30 patients 
operated on for PG was performed with immunohistochemical 
analysis of ER and PR in the resected tissue. Unilateral (8) and 
bilateral (22) cases were compared.

Results: Oestrogen and progesterone receptors were present in 
all of the examined specimens. There was a significantly higher 
percentage of ER and PR positive nuclei in tissue from bilateral 
PG than in material from unilateral cases. A positive correlation 
between the presence of ER and PR was found. Age at the time 
of surgery was not a significant factor.
Conclusions: Oestrogen and progesterone receptors may play 
a role in the aetiology of PG, especially in bilateral cases. Our 
results are a good starting point for studies on differences between 
unilateral and bilateral PG. There is a need for randomized placebo 
controlled trials on the use of anti-oestrogen drugs to explore 
pharmacological alternatives to surgical treatment of PG.
Keywords: pubertal gynecomastia; unilateral; bilateral; oes-
trogen receptor; progesterone receptor.

ABSTRAKT
Wstęp: Ginekomastia pokwitaniowa (GP) jest łagodnym powięk-
szeniem gruczołów piersiowych u mężczyzn, które występuje 
u ponad połowy chłopców w wieku pokwitaniowym. W niejasnej 
etiologii ginekomastii nie ma również wyjaśnienia przyczyny 
przypadków jednostronnej GP. Najczęstszą metodą leczenia 
przetrwałych przypadków jest zabieg operacyjny, obciążony 
ryzykiem powikłań.
Celem badania było porównanie występowania receptorów 
estrogenowych (ER) i progesteronowych (PR) w jednostron-
nej i obustronnej GP z oceną możliwego klinicznego zastoso-
wania wyników.
Materiały i metody: Przeprowadzono retrospektywną analizę 
dokumentacji 30 pacjentów operowanych z powodu GP z wtórną 
oceną immunohistochemiczną występowania ER i PR w wycię-
tych preparatach. Porównano przypadki jednostronne (8) z obu-
stronnymi (22).

Wyniki: Receptory estrogenowe i progesteronowe były obecne 
we wszystkich przebadanych preparatach. Stwierdzono staty-
stycznie istotnie wyższy odsetek jąder komórkowych z ER i PR 
w materiale obustronnych GP niż w przypadkach jednostron-
nej patologii. Została stwierdzona dodatnia korelacja pomię-
dzy występowaniem obu typów receptorów. Wiek pacjentów 
w chwili operacji nie był istotnym czynnikiem.
Wnioski: Receptory estrogenowe i progesteronowe mogą odgry-
wać istotną rolę w etiologii ginekomastii, szczególnie w przypad-
kach obustronnych. Uzyskane wyniki stanowią punkt wyjścia 
do dalszych badań nad różnicami pomiędzy jednostronną a obu-
stronną ginekomastią. Randomizowane badania prospektywne 
oceniające skuteczność terapii GP lekami antyestrogenowymi 
mogłyby przyczynić się do ustalenia farmakologicznej alterna-
tywny dla leczenia chirurgicznego.
Słowa kluczowe: ginekomastia pokwitaniowa; jednostronna; 
obustronna; receptor estrogenowy; receptor progesteronowy.

INTRODUCTION

Gynecomastia is a benign enlargement of the male breast. It can 
be physiological, drug-related, iatrogenic or a sign of a range 
of pathological conditions [1]. Pubertal gynecomastia (PG) 

affects over half of teenagers. It reaches its peak of incidence 
at the age of 14 years and in its natural course is usually tran-
sient [2]. Persistent cases require differential diagnostic meas-
ures to exclude underlying disorders. If systemic disorders or 
reversible causes are excluded, the condition can be managed 
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as benign. Pubertal gynecomastia can cause inconvenient ten-
derness and pain in breasts. What is crucial is that clearly 
enlarged breasts cause great emotional distress in boys [3]. 
The most common treatment option is surgery, which, like any 
other invasive procedure, has its risks and downsides [4, 5].

While the underlying pathomechanism of the condition is still 
unclear, the quest for a deeper understanding of the aetiology 
has been launched to find treatment alternatives, such as phar-
macotherapy targeted at a possible cause. It has been suggested 
that a short-time imbalance of oestrogen and androgen could be 
responsible for gynecomastia [6, 7, 8]. There are reports which 
show no differences in sex hormone profiles between patients 
with PG and controls, as well as suggestions that classic diag-
nostic measures could not catch evident abnormalities in hor-
mone profiles at the stage of the developed condition [9, 10]. The 
research was focused on histopathological analysis to prove the 
hypothesis of the hypersensitivity of breast tissue to hormones. 
There are contradictory reports that blur the oestrogen recep-
tor (ER) and progesterone receptor (PR) status of PG [11, 12].

This study was designed to clarify if ER and PR are present 
in this condition, and what clinical benefits can be gained from 
establishing their presence. Methods widely used in the quali-
fication of female breast cancer patients were adapted to this 
study. Moreover, so far there has been no publication compar-
ing bilateral and unilateral PG regarding ER and PR status. 
Therefore, our goal was to search for differences in the pres-
ence of the above-mentioned receptors in those 2 types of PG.

MATERIALS AND METHODS

A retrospective analysis was conducted of patients operated 
on from 2000 to 2014 for bilateral and unilateral PG at our 
department. Apart from a medical history file review, all of the 
archived histopathological specimens were carefully revalu-
ated. Resected tissue was preserved in a solution of 10% neutral 
buffered formalin, and was embedded in paraffin to prepare 
blocks for archiving. Sectioned and stained specimens were 
examined after surgery to exclude malignancy. At time of this 

study they were deparaffinised for 60 minutes at 58 degrees 
Celsius to prepare specimens for further immunohistochemi-
cal diagnostic tests. Antigens were revealed with Autostainer 
Link 48, EnVision TM FLEX Target Retrieval Solution and Linker. 
Later, primary monoclonal antibodies specific for ER (IR08461-2 
FLEX Monoclonal Rabbit X-H ER alpha Clone EP1. RTU, Link) and 
PR (IR06861-2 FLEX Monoclonal Mouse, X-Hu Progest Recept 
Clone PgR 636 RTU, Link) were applied. All reagents were from 
Dako Denmark A/S.

Specimens were scanned, digitalized and magnified. An 
image computer analysis using the nuclear V9 algorithm from 
Aperio ScanScope XT SYTEMS, Aperio Technologies was used 
to quantify the percentage of positive nuclei with ER and PR 
in the selected region of interest (ROI). Regions were selected 
and carefully outlined by the author at the line of ductal epi-
thelial cells in the glandular area (Fig. 1 and 2). This part of 
the study was blinded, as the researcher was not aware of 
which patient’s specimen was being analyzed. Later results 
were categorized and divided into 2 groups – unilateral and 
bilateral PG. Statistical analysis was performed considering 
p < 0.05 to indicate a significant difference.

RESULTS

The data of 30 adolescent boys operated on for PG were assessed, 
as material from 2 other patients was not of adequate quality 
for full analysis. Patients were divided into 2 groups (22 bilat-
eral gynecomastia cases and 8 unilateral cases). The mean age 
of patients at the time of surgery was 16.6 years (14.2–18.6) 
with no difference between both groups. Prior to surgery all 
of the patients underwent paediatric and endocrinal examina-
tion, including relevant family history and appropriate clinical 
tests. Hormone profile included testosterone, estradiol, lutein-
izing hormone, follicle-stimulating hormone, human chorionic 
gonadotropin and thyroid hormones. All results were within 
normal ranges for sex and age. When boys reached surgical 
qualification, endocrine, external or iatrogenic causes of gyne-
comastia had already been excluded. In all of cases the time 

FIGURE   1. Outlined region of interest in a specimen prepared for 
oestrogen receptor analysis

FIGURE   2. The same region of interest after the computer analysis with 
colour variation corresponding with oestrogen receptor positive nuclei
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from the beginning of diagnosis to surgery was at least 1 year. 
Ultrasound examination was performed in all cases to confirm 
the diagnosis. In cases with an evident fatty tissue component 
patients received dietary consultations, and surgeries were 
performed after a certain time of weight reduction.

Patients underwent partial mastectomy from perialeolar 
incision with good cosmetic outcome and no post-surgical 
complications. Resected tissue specimens were sent to pathol-
ogy and none of them showed malignancy in histopathologi-
cal examination.

Immunohistochemical methods together with computer 
processing enabled the assessment of the expression of ER and 
PR in nuclei of the examined tissue. In all of the specimens both 
types of receptors were present. In unilateral cases ER were 
present on average in 68.16% of the examined nuclei, while 
PR were present in 73.08% of them. In bilateral specimens an 
average of 80.90% of the examined nuclei were positive for ER 
and 80.19 % for PR. There were more ER and PR in bilateral 
cases in comparison to unilateral patients, and the difference 
was statistically significant (ER: p = 0.0012; PR: p = 0.0391; 
Fig. 3 and 4). There was a positive correlation between both 
types of receptors (r = 0.32; p = 0.0340). We found no correlation 
between the age of patients and expression of the examined 
receptors (ER: r = 0.03; p = 0.8602; PR: r = −0.02; p = 0.8824).

There was no statistically significant difference in the results 
of pairs of specimens from bilateral gynecomastia, which 
proved the objectivity of the applied blinded measuring method. 
Moreover, there was no correlation between the number of 
counted nuclei in ROI and the results of both types of receptor 

analysis (ER: r = −0.13; p = 0.3892; PR: r = −0.02; p = 0.9010), 
which also proves that our methodology did not bias the results.

DISCUSSION

Gynecomastia is found in up to 70% of boys at time of puberty. 
Only 10% of patients have unilateral condition, and it is unclear 
why some patients manifest single-sided enlargement of the 
breast [13]. There are a few case reports of unilateral gyneco-
mastia, including prepubertal cases or individual adult patients, 
such as 1 tennis player and a patient on isoniazid therapy [14, 15]. 
In our study group there was a surprisingly large group of 8 
patients with unilateral gynecomastia, with an average age 
16.5 at the time of surgery. Demirbilek et al. reported 2 cases of 
unilateral prepubertal gynecomastia, aged 8 and 9, with full 
endocrinological and oncological work-up. Authors found 100% 
of epithelial periductal cells positive with intense cytosolic 
and nuclear staining of ER. They suggest that possible local 
oestrogen hypersensitivity could be responsible for unilateral 
localization of the lesion [16]. Study limitations included the 
ethical point of the impossibility to compare tissue from an 
enlarged breast to the healthy one on the other side in unilat-
eral cases to prove such a hypothesis. Our results on slightly 
older patients also presented ER receptors in unilateral cases. 
In our material we found a significantly higher percentage of 
positive nuclei, both ER and PR, in bilateral cases than in uni-
lateral ones, which calls attention to dissimilarities between 
those conditions. Future studies could thoroughly examine the 
differences between prepubertal and pubertal gynecomastia, 
as well as unilateral and bilateral cases.

Idiopathic PG is often temporary, and spontaneous remission 
may occur in up to 75% of cases. In persistent conditions the 
most widely used intervention is mastectomy. Such an inva-
sive treatment exposes the patient to risk of wound infection, 
postoperative numbness and hypertrophic scar formation. 
Moreover, some authors observed a recurrent hypertrophic 
gland, declaring surgery ineffective. The most up-to-date sur-
gical intervention is a combination of an open technique with 
minimally invasive liposuction [17]. Our patients underwent 
mastectomy from the perialeolar incision. A thin pad of tissue 
was left to achieve a natural outcome. In both of our groups 
we had a positive cosmetic outcome with no postoperative 
complications in wound healing.

Male breast cancer is a rare condition (0.5–1%). Unfortu-
nately, it is usually diagnosed late, at more advanced stage 
compared to female cases [18]. Histopathological examina-
tions of all specimens did not reveal any worrying findings. In 
a pathological retrospective and a literature review of both pae-
diatric and adult patients Senger et al. suggested that routine 
histopathological examination of tissue after surgical removal 
of gynecomastia should be reassessed due to the high cost and 
only incidental cancerous findings in the literature [19]. Never-
theless, in our protocol all of the collected tissue specimens 
are being sent to pathologists as a sign of the responsibility 
of being aware of what was resected from the child’s body.

FIGURE   3. Oestrogen receptor expression in unilateral and bilateral 
gynecomastia

FIGURE   4. Progesterone receptor expression in unilateral and bilateral 
gynecomastia
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The aetiology of gynecomastia is complex, as many con-
ditions can include its appearance. Idiopathic PG has been 
a topic of various studies, with some directed at establishing 
the role of tissue receptors. Pensler et al. presented elevated 
ER and PR in patients with Klinefelter syndrome compared 
to adolescent boys with idiopathic gynecomastia. The authors 
conclude their work linking their results with a higher risk of 
malignancy in the Klinefelter syndrome. Researchers used 
measures that enable the comparison of concentrations of ER 
and PR in cytosol protein. The controversial cut-off point was 
selected at 1 fmol/mg cytosol to distinguish negative cases. 
In the study, all of the patients with idiopathic gynecomastia 
with 46 XY karyotype were negative for both ER and PR [11]. 
In contrast, in our study we applied methods widely used in 
the histopathological examination of female breast cancer 
in the qualification for anti-oestrogen therapy. Specimens 
underwent immunohistochemical pretreatment with mono-
clonal anti bodies to present ER and PR positive nuclei in ductal 
cells. As our study group consisted of both bilateral and unilat-
eral cases, we wanted to avoid bias due to the preselection of 
specimen, so our computer analysis was blinded and results 
were divided into 2 groups when the analysis was completed. 
In oncologic qualification for anti-oestrogen therapy female 
breast cancer patients are qualified for treatment if immuno-
histochemical analysis of the resected tumour tissue is either 
ER+/PR+ or ER−/PR+. The only situation when therapy is not 
introduced is when neither ER nor PR have been found. Patients 
are offered anti-oestrogen treatment to support the effects 
of surgical removal of the tumour [20]. In our study ER and 
PR were present in all of the examined specimens. What is 
more, there was a strong correlation between both receptors. 
Assuming that all idiopathic PG are ER and PR positive, phar-
macotherapy could be introduced prior to invasive procedures. 
This is a strong basis for promoting pharmacological studies 
to offer patients alternative treatment options, shifting surgi-
cal removal to last choice.

Our results are a good starting point for further studies. An 
extensive search for further differences between unilateral 
and bilateral PG could possibly improve and individualize the 
future treatment of those patients. The next possible research 
direction should be focused on anti-oestrogen therapy for PG. 
There are numerous reports on tamoxifen in treating adults, 
and some about pubertal patients [21]. Therefore, the alter-
native pharmacological anti-oestrogen drug raloxifen offers 
better outcomes compared to tamoxifen, and tends to be less 
aggravating for young patients [22]. The authors present posi-
tive outcomes, but limits include imperfect outcome measures 
and no comparison to any control of the placebo group. Hana-
vadi et al., in research regarding adults treated with tamoxifen 
(mean age of the study group 36 years), reported discontinua-
tion of the pharmacotherapy only in 1 patient with calf tender-
ness [21]. No side effects of tamoxifen therapy were reported in 
the treatment of PG, including a years-long follow up study [23]. 
In a systemic review by Lapid et al. no randomized placebo con-
trolled studies were found [24]. Studies published so far have 
not revealed dangerous side effects, and present promising 

results. Future studies could build a new clear treatment pro-
tocol including both pharmacological alternatives and sophis-
ticated minimally invasive surgical options. Emphasis should 
be put on an individual approach, including time of treatment 
introduction, to reduce patients’ discomfort and stress.

Nevertheless, there has been no thorough treatment pro-
tocol yet published [25]. It is suggested that pharmacotherapy 
should be implemented early enough to have beneficial effects, 
before gynecomastia becomes fibrotic [26]. On the other hand, 
it is unclear where the line between persistent gynecomastia 
and natural course of the condition lies. In our study group all 
of the patients had at least a year-long history of significant 
breast enlargement. We suggest that this time could be used 
for a non-surgical approach, which can have a positive impact 
on patients’ perception of treatment measures.

Supporting the holistic approach, physicians should not for-
get about the emotional burden of PG. Anxiety, embarrassment, 
low self-esteem, followed by depression put a huge amount of 
stress on men with gynecomastia at any age [27]. Emotional 
distress in puberty can appear naturally, and therefore boys 
with PG are in a very difficult position regarding their body 
image [28]. Both paediatricians and paediatric surgeons should 
have in mind possible psychiatric consultation to support both 
patients and parents at this difficult time. Our results, which 
contribute to the development of accurate pharmacological 
protocols of treatment, could also be a trigger to widen the com-
mon surgical approach to PG, and put the time factor under the 
spotlight. Pharmacotherapy could be sufficient in mild cases, 
or be applied prior to surgery to reduce the extent of surgery.

CONCLUSIONS

In conclusion, ER and PR are present in both unilateral and 
bilateral PG. Our results, which show higher percentage of 
both receptors in bilateral cases, are a good starting point for 
the further exploration of differences between unilateral and 
bilateral PG. Randomized placebo controlled trials on the use 
of anti-oestrogen drugs are needed to establish pharmacologi-
cal alternatives to surgical treatment of PG.
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