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Abstract 
The effect of progesterone therapy on E2/P ratio changes during the luteal phase, and its con-
sequences are on mastalgia and cyst, within a fibrocystic breast disease (FBD). Fifty women with 
FBD were included. Information for mastalgia and mastodynia were checked with a question-
naire. All women had (E2) and (P) concentration checked before and during the therapy on the 
21st and 24th day of a cycle, ultrasound measured size and number of cysts before and during 
the therapy. T-test, X2-test, McNemar test, Wilcoxon test and Friedman test were used for statis-
tics. There was a decrease E2/P relation during the therapy vs. before the treatment p < 0.01, as 
well as the decrease of E2 level on the 24th day during the therapy vs. same day of E2 level, be-
fore the therapy (p = 0.164). There was an increase of p level on the 24th day vs. on 24th day 
before the therapy (p < 0.001). During the therapy, it was found decrease in pain and tension (p 
< 0.001), and the number and size of the cysts (p < 0.001). Mastalgia and mastodynia signifi-
cantly decreased during the local p gel therapy, and there was a significantly lower number and 
size of the cysts in patients with FBD. 
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1. Introduction 
Fibrocystic breast disease (FBD) is a condition with high incidence in women during the reproductive age [1]. 
The incidence of benign breast disease within a population is 13.5% to 42% [2]. The hormonal changes, predo-
minantly in estradiol and progesterone, as well as growth factors like the epidermal growth factor (EGF) and 
tissue growth factor α (TGFα) are the key factors in understanding the development and etiology of FBD. It is 
believed that higher concentrations of estradiol and lower concentration of progesterone in the midluteal phase, 
their disbalance and changed ratio can be the key factor in etiology of FBD [3]. Literature data are not consistant 
about these changes and further studies are needed. Having in mind the incidence of fibrocystic breast disease, 
detection of sex hormone in more details is very important. Nevertheless, relative hyperestrogenia and hypopro-
gesteronaemia, as well as changed estradiol/progesterone (E2/P) ratio, encouraged some researchers to base the 
therapeutic approach on the use of progesterone preparations. Recently, there was more data about exogenous 
natural progesterone and synthetic selective progesterone that they do not stimulate cell proliferation [4], de-
crease number and expression of the estrogen receptors, or in the other words have anti estrogen effect [5] [6]. 
Progesterone used in a form of gel acts locally on the epithelium and breast vessels. Due to solubility characte-
ristics, progesterone gel has effects on the site of applications and doesn’t have a systemic effect. It results in in-
crease of 17-β-hydroxysteroid dehydrogenase which is the most important factor in estradiol metabolism. Add-
ing progesterone there is short-term increase in differentiation and proliferation of epithelial tissue within the 
first 24 hours followed by a strong inhibition [7]-[9]. Progesterone antiproliferative effect on epithelial breast 
cells depends on kind of preparation and way of using, dose and duration of its administration [10]. There are no 
consistant data in the literature about the effects of oral contraceptive (OC) on benign breast disease. The low 
estrogen dose within combined OC, lower than 50 mcg reduces the risk of atypical fibroadenoma [11]. A major-
ity of studies examining estradiol and progesterone detected only on the 21st day of the cycle, coming to conclu-
sion that cycle is ovulatory and there were no hormonal changes. During the luteal phase, the most prominent 
changes are from day 21st-24th and minimum of data have to be completed with detection estradiol and proge-
sterone in these days. The objective of this study was to examine changes of E2/P ratio on days 21st and 24th, and 
compared it with the ratio during therapy with progesterone gel. 

2. Methods  
This retrospective study was done in Clinic of endocrinology, diabetes and diseases of metabolism, Clinical 
center of Serbia, Belgrade, Serbia. Fifty women with mastalgia were recruited from out patient subjects and 
tested before and during the sixth months of therapy with progesterone gel.They were younger than 40 years of 
age (32.5 ± 5.04). Median BMI was 22.4 ± 4.0 kg/m. The number of birth were 1.04 ± 0.5, most of them 
(45/90%) had regular menstrual cycle with premenstrual syndrome (PMS). The ultrasound examination con-
firmed presence of simple breast cysts. In order to find out the etiology of FBD, hormonal analysis were done 
during the 21st and 24th day of the menstrual cycle before and during the treatment. They were treated with local 
progesterone therapy in a form of progesterone gel application (natural micronized progesterone-1 g) from the 
16th to 26th day of cycle during the luteal phase with the gel dose applicator which contains 0.025 g of progeste-
rone, on both breast, except nipples, two times a day for a 6 month period.  

Pregnant women, women with a recent skin changes or documented allergic reaction to some of the hormonal 
estrogen-progesterone preparations, women with absolute or relative contraindications for estrogen and progeste-
rone therapy (breast cancer, other existing cancer, thrombosis and thrombophilia, porphyria and liver and kidney 
insufficiency, endometriosis, uterine myoma, endometrial hyperplasia, prolactinoma, hyperthyroxinemia, diabetes 
mellitus, hyperlipoproteinemia, hypertension, liver adenoma, previously present and cured melanoma, meningioma, 
epilepsy) were excluded from the study. Blood analysis for follicle stimulating hormone (FSH), luteinizing hor-
mone ( LH), estradiol (E2), prolactin (PRL) dehydroepiandrosteron sulphate (DHEAS), free testosterone (T), an-
drostendion, free thyroxine (fT4), thyreostimulating hormone (TSH) were taken at 8 am on day 2 of the cycle to 
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exclude other diseases. Blood samples for E2, progesterone (P), PRL were taken at 8 am on the 21st and 24th day of 
the cycle. Hormonal analysis were done with RIA (ECLIA) method on Roshe immunoassay analyzer (modular 
analitics E170). Ultrasound examinations of the breast were done by Esaote My Lab 50 and linear multi frequency 
high resolution probe was used, LA 523 13-4 MHz, linear 46 mm. Statistical analysis was done with the Statistica 
StatSoft program. Results were presented as median value ± standard deviation. Statistical significance was set at P 
< 0.05. T test was used for determining the correlation and statistical significance of sex hormones before and dur-
ing the treatment, size and number of cysts before and during the treatment. McNemar test and X2 was used for 
correlation between historical and clinical findings (pain, tension) before and during the treatment. Wilcoxon 
signed-rank test allowed us to determine the individual difference between the progesterone concentration levels. 

3. Results 
Prior to therapy estradiol levels were higher during the luteal phase, compared to period during the therapy. 

Significant decrease of estradiol value on the 24th day during the therapy was found, compared to the same 
day before progesterone gel therapy (130.6 ± 126.8 pg/ml vs. 119.3 ± 59 pg/ml) (p = 0.164) (Figure 1).  

The most important changes were detected in progesterone values. Significant increase for progesterone was 
found. 

During the therapy on the 24th day compared to the same day before the therapy (6.9 ± 5.3: 15 ± 9.5 ng/ml), (p 
< 0.001) (Figure 2).  

Having in mind the fact that estradiol and progesterone were hormones which controlled each others, number 
of receptors and activity, not just a simple values, but their ratio represented the most important factor leading to 
fibrocystic breast disease, myoma arising, luteal phase disturbances etc. In all tested women with FBD, E2/P in-
creased from 21st to 24th day before therapy, while progesterone gel therapy induced decreasing of ratio and 
sharply reducing mastopathy and cysts volume (Figure 3). 

 

 
Figure 1. Concentration of estradiol 21st and 24th day before and during the therapy. 

 

 
Figure 2. Concentration of progesterone 21st and 24th day before and during the therapy. 
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During the therapy statistically significant decreased in mastalgia and tension were found during sixth month 
of therapy (p < 0.001) (Figure 4).  

During the therapy average cyst size had significantly decreased from 8.3 mm to 5 mm during only six 
months, but more important was the reduction of median cyst number from 7 to 2.8 during only 3 months of 
therapy (p < 0.001) (Figure 5). 

 

 
Figure 3. E2/P ratio on 21st and 24th cycle days before and during the therapy. 

 

 
Figure 4. Pain and tension (%) during luteal phase before and during the therapy. 

 

 
Figure 5. Number and size of cysts before and during the therapy. 
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4. Discussion 
The most important factor in etiology of FBD were dynamic changes and correlations of E2/P influenced by 
many other hormones (prolactin, insulin etc.) and growth factors. Only more detailed studies detecting more 
samples of estradiol and progesterone during the luteal phase, could confirm this. Some studies previously con-
firmed that fibrocystic breast disease occurred due to disbalance between high estradiol concentration and low 
progesterone concentrations during the luteal phase [2]. Other studies found no correlation between FBD and 
cyclic mastalgia with progesterone insufficiency during the luteal phase of menstrual cycle [12]. However these 
studies had E2/P determined only during the 21st day of the cycle and no dynamic changes were followed up 
during luteal phase. Due to insufficient data conclusion was not a correct one.  

It was known that estradiol affect the breast lesion proliferation. It influenced on cell proliferation and diffe-
rentiation during the cell cycle. It was likely that in benign proliferative breast disease steroid hormones antago-
nized cell differentiation and apoptosis. Dysregulation of this process lead to fibrocystic changes manifesting as 
thickening [13]. 

Sixty years after the progesterone discovery its complete way of action is still controversial in breasts. Unfor-
tunately, many studies based their data on detecting only serum analysis of estradiol and progesterone. In the 
breast tissue local concentration of estradiol is 20 time higher than in the circulation! So, the relation between E2 
and P was being even higher!  

Recent research showed that during the physiological increase of endogenous progesterone during the luteal 
phase, there was a decrease of breast epithelial cell proliferation [14]. Histological studies found an increase of 
breast cell apoptosis during the first 24 hours of luteal phase when a level of progesterone was increasing too. 
After that, there was significant decrease of number of apoptotic breast cells [15] [16]. Chang and associates 
tested the effects of estrogen and progesterone in woman before the breast surgery in double blind, placebo con-
trolled study where patients were treated with placebo, estrogen and transdermal progesterone 10 - 13 days be-
fore the surgery. Estrogen had an impact on increase rate of breast cell proliferation by 230%, while progeste-
rone had an impact on decrease rate of cell proliferation by 400%. When given together with estradiol, proge-
sterone inhibited estrogen induced breast cell proliferation [17], what was coherent with the results of our study. 
Similarly, in randomized, double blind study, Foidart and associates also showed that progesterone decreased 
breast cell proliferation previously triggered by estradiol [18]. 

In most of the studies, changed relation between E2 and P during the luteal phase was not investigated, only 
absolute values were taken. This study confirmed the great importance of E2/P during the luteal phase, as the 
etiological factor for FBD. Changing the E2/P ratio was the key factor for treating women with FBD, cyst reduc-
tion and cessation of mastalgia.  

Complex breast cysts with a less than 2% risk for malignant disease, are marked as BIRADS 3 category, and 
could be followed [19] [20], whereas more complex cysts with intracystic Doppler effect and more complex 
echo characteristics with a risk for malignancy more than 2%, required biopsy [21] [22]. Having of all this in 
mind, ultrasound method was considered relevant for simple cyst diagnosis before and during the treatment in 
our study. More significant decrease of cysts number and the size can be explained with decrease of the E2/P ra-
tio, during the luteal phase. 

For a long time, the transdermal approach is known to be a successful alternative to conventional therapy, in-
cluding oral therapy. Progesterone was a first hormone tested as a local therapy of benign breast diseases [23]. 
Progesterone limited proliferative action of estrogen on the breast tissue [24].  

Also, progesterone had natriuretic effect due to suppression of renal tubular reabsorption and increase of cell 
filtration, which prevented retention of liquid within a breast gland component and subsequently prevented oc-
currence of pain syndrome (mastalgia and mastodynia). In addition, transdermal application of progesterone had 
an effect on vascular network by decrease the capillary permeability and subsequent breast tissue edema. All 
those, consequently decreased the occurrence of mastalgia symptoms what was confirmed in this study.  

The majority of authors found correlations between mastalgia and reproductive period, which was in accor-
dance with our study [25].  

During that period woman was most exposed to the hormonal fluctuations. Clinical mastalgia, like pain and 
breast tension usually occured within a third or fourth decade of life and symptoms continue. Usually, they be-
gun during the luteal phase of a menstrual cycle, with increasing of intensity during the midluteal phase and 
disappear at the beginning of the menstruation [26] [27]. In only 14% of women with this problem, symptoms 
spontaneously resolved. Moreover, in 42% of the women symptoms started during the climacterium, period 
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preceding the menopause, characterized by the anovulatory cycles, hypoprogesteronemia and normal or higher 
estradiol levels, confirming the importance of E2/P ratio. Davies suggested non-pharmacological and pharmaco-
logical measures for symptom alleviation [28] [29].  

Multicentric research was conducted in women who received medroxyprogesterone acetate (Depo-Provera) 
for contraception purposes, versus control group without the treatment. Significantly lower occurrence of breast 
pain (9%) figured out in women who used Depo-Provera versus control group (21%) [30]. 

In double blind study, Winkler et al. treated 31 women with mastopathy with medrogesterone or dydrogeste-
rone (10 mg/day) from 14th to 25th day of the cycle for 6 cycles. They concluded that cyclic use of low dose of 
progestin shown to be effective and reliable therapy for mastodynia and mastopathy. In more than 50% of pa-
tients it was found improvement of objective parameters . The improvement was especially noted in women 
with low levels of progesterone in the second half of the cycle. After 6 cycle therapy, 75% of patients treated 
with dydrogesterone and 86% of patients treated with medrogesterone did not have breast pain. Our study cor-
related with this data, since 60% of patients who used transdermal progesterone gel did not feel the breast pain 
and tension [31]. 

Limitations of our study are the number of patients as well as lack of randomization in a prospective manner. 
Therefore, the same women were used as a control group (before the therapy) and as a study group (after the 
therapy). 

Recently this type of fibrocystic breast disease and mastalgia treatment was very common in France. Some 
random control “cross-over” studies did not find such a significant improvement with this type of the therapy 
versus placebo group [32]. However, in double blind study in Italy it was noted that the use of micronized 
progesterone vaginal cream decreased breast pain by 64.9% in patients with mastalgia versus 22% in control 
group [33]. 

Use of OC pills was not connected with benign proliferative breast disease unless there was a very low level 
of estrogen and progesterone in contraceptive pills in the range 20 - 30 mcg [10] [34].  

It was also important relative E2/P ratio, which has not been previously discussed in the studies. Study of 
Carbonaro concluded the same as earlier clinical trials, that in women who used hormonal contraceptive prepa-
rations there was no development of new benign breast changes nor worsening of preexisting, so the neutral ef-
fect was shown. However, there was a mastodynia reduction in patients who used OC for 36 months [35]. In our 
study, use of progesterone local therapy for 6 months showed no solid benign or malignant thickening, which 
was in accordance with the above mentioned research. Researchers agreed that natural estrogens and progeste-
rone should be used due to less negative effect on breast. 

5. Conclusion 
During the local progesterone gel therapy mastalgia mastodynia, average size and cyst number, had significantly 
decreased and disappeared. The value of this study was paying attention on dynamic changes of E2/P ratio dur-
ing the luteal phase, being the most important etiological factor for FBD. Including local progesterone gel, many 
unnecessary surgical cysts removal could be prevented. Understanding of FBD etiology showed completely new 
way of preserving women’s health. 
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