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Introduction

Mastalgia is pain arising in the breast tissue. As the most com-

mon breast symptom causing women to consult physicians, it may 

affect up to 70% of women in their lifetime [1, 2]. The high level of 

public awareness about breast cancer and the concern that mastal-

gia may indicate disease contribute to this trend [3]. It is most 

common in women aged 30–50 years [4].

Cyclic mastalgia is classically related to the menstrual cycle. It is 

bilateral, diffuse, poorly localized, and generally described as a heav-

iness or soreness that often radiates to the axillae and arms [3, 5]. It 

occurs most often during the luteal phase as a result of increased 

water content in breast stroma caused by increasing hormone levels 

[6]. Cyclic breast pain occurs more often in younger women, mostly 

resolves spontaneously, and should be separated from premenstrual 

syndrome [3]. Noncyclic pain is not related to the menstrual cycle, 

and may be unilateral. It is usually described as a sharp, burning 

pain that appears to be localized in the breast [7]. Noncyclic mastal-

gia is most common in women of 40–50 years of age [3]. 

True breast pain should also be distinguished from chest wall 

pain, or non-chest wall pain. Chest wall pain may be caused by eti-

ologies such as Tietze’s syndrome (costochondritis), radicular pain 

from cervical arthritis, and localized or diffuse lateral chest wall 

pain. On the other hand, gallbladder disease, and ischemic heart 

disease are examples for non-chest wall pain. 

Increased estrogen, increased prolactin, decreased progesterone 

levels, or alterations in the estrogen/progesterone ratio are theories 

regarding the pathophysiology of mastalgia [8]. Menstrual irregu-

larity, oral contraceptives, hormone therapy, psychotropic drugs, 

some cardiovascular agents (i.e. spironolactone, digoxin), psycho-

social factors, and emotional stress are related with breast pain [3, 

9]. Large, pendulous breasts may create ligamentous pain [6]. Caf-

feine and nicotine consumption are also considered to be related 

with mastalgia [2]. 

Cancer is an uncommon cause of breast pain [4]. Breast pain 

associated with cancer is noncyclic, unilateral, and well localized. 

Breast cancer is found in 2–7% of the patients presenting with pain 
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Summary
Background: Breast pain is one of the leading complaints 
that ends up with referral to breast surgery clinics. The 
purpose of the present study was to investigate the fac-
tors that cause mastalgia, and its relation with benign or 
malignant breast disease. Methods: The study was per-
formed in 700 patients. Data obtained from surveys, and 
imaging findings were prospectively recorded, and ana-
lyzed. Results: The mean age was 45.20 ± 10.78 years. 
The mastalgia group included 500 cases; the asympto-
matic group comprised 200 individuals. Stressful life-
style, caffeine consumption, and smoking were associ-
ated with mastalgia (p < 0.05). Rates of women who had 
breast fed 3 times or more were higher in the mastalgia 
group (p < 0.05). Increased breast density, and breast 
imaging-reporting and data system (BI-RADS) 2 mam-
mography findings were related with mastalgia 
(p < 0.05). Cysts and fibroadenomas were more common 
in the mastalgia group (p < 0.05). The incidence of a past 
history of malignant breast disease was significantly 
higher in the mastalgia group (p < 0.05). Conclusions: 
Stress, caffeine, smoking, lactation frequency, and be-
nign disorders were factors detected to be related with 
mastalgia. Although a significant relation between mast-
algia and malignant breast disease was detected in our 
study, more controlled studies are still required to inves-
tigate this issue further. 
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as the primary symptom [1, 10–13]. However, it is not known if 

mastalgia increases the risk of subsequent breast cancer [4].

Our aim was to investigate the factors in patient history that af-

fect the incidence of breast pain, and to determine the relationship 

between mastalgia and benign or malignant breast disease. 

Methods

The study was carried out in the Breast Surgery Unit of the Istanbul Me-

deniyet University Goztepe Training and Research Hospital, Department of 

General Surgery, between October 2013 and September 2014. Approval for this 

study was obtained from the Ethics Committee of the institution, and signed 

informed consent was obtained from all patients.

The patients were assigned to 1 of 2 groups: the ‘mastalgia group’, which 

consisted of patients admitted to our breast surgery unit because of breast pain 

(n = 500); and the ‘asymptomatic group’, which comprised patients undergoing 

routine breast screening (n = 200). Patients under any medications other than 

simple analgesics, such as oral contraceptives, psychotropic agents, hormonal 

therapy, or cardiovascular agents, as well as patients under 18, or over 70 years 

of age were excluded.

All patients enrolled into the study underwent a standard survey concerning 

their emotional stress level, consumption of caffeine and nicotine, number of 

infants that they had breast fed, presence of a history of prior bilateral salpingo-

oophorectomy with or without total abdominal hysterectomy, menopausal 

state, and the presence of any recent direct trauma to the breast. The type of 

pain, its location, its relationship to the menstrual cycle, and if continuously 

present, any analgesic drug usage were questioned. Patients having a prior his-

tory of treated malignant breast disease were specifically asked if they had expe-

rienced mastalgia before the time they received this diagnosis and undergone 

surgical therapy. All patients underwent a thorough physical examination. The 

distance between the sternal notch and the nipple was measured, and a length 

over 33 cm was considered as macromastia. 

Routine radiological breast screening is carried out via mammography for 

patients older than the age of 40; ultrasonography (US) is carried out when nec-

essary without any restriction for age. In the mammography reports, the inten-

sity patterns are stated as either type A, B, C, or D. Breast density gradually in-

creases from type A to type D, thus, reducing the sensitivity of mammography. 

In addition, the imaging findings in mammography are classified according to 

the Breast Imaging-Reporting and Data System (BI-RADS). The BI-RADS cat-

egories are defined as: BI-RADS 0, incomplete; BI-RADS 1, normal; BI-RADS 

2, benign finding(s); BI-RADS 3, probably benign; BI-RADS 4, suspicious ab-

normality; BI-RADS 5, highly suggestive of malignancy; and BI-RADS 6, pres-

ence of biopsy-proven malignancy.

The mammographic and US findings of our patients were recorded. For the 

patients referred to biopsy or surgical treatment, the results of the pathological 

evaluations were followed-up and recorded. The NCSS (Number Cruncher Sta-

tistical System) 2007, and PASS (Power Analysis and Sample Size) 2008 Statisti-

cal Software (Utah, USA) programs were used for statistical analysis. In addi-

tion to the descriptive statistical methods (mean, standard deviation, frequency, 

ratio), the Student’s t-test was used to compare numerical quantities of param-

eters with normal distribution. The Mann-Whitney U test was used for the 

comparison of 2 groups with any maldistribution of parameters. Fisher’s exact 

test, Pearson’s chi-squared test, and Yates’ continuity correction were used for 

the qualitative comparisons of the data. Differences were considered statistically 

significant when p < 0.05. 

Results

A total of 700 women with a mean age of 45.20 ± 10.78 years 

(range 18–67) were enrolled. The ‘mastalgia group’ comprised 500 

patients and the ‘asymptomatic group’ 200 patients. Mean age was 

significantly higher in the mastalgia group (p = 0.001) (table 1). 

The number of patients who declared increased emotional 

stress level was significantly higher in the mastalgia group 

(p < 0.01). Caffeine intake, and smoking were significantly related 

with mastalgia (p < 0.05). Lactation frequency (number of breast-

fed infants) revealed significantly higher rates in the mastalgia 

group (p < 0.05). The number of patients with a surgical history of 

prior bilateral salpingo-oophorectomy with or without total ab-

dominal hysterectomy was significantly higher in the asympto-

matic group (p  <  0.01). Postmenopausal state, and macromastia 

were related with decreased incidences of mastalgia (p < 0.01). The 

presence of a recent history of direct trauma to the breast tissue did 

not reveal any statistical significance between the two groups 

(p > 0.05). When questioned for a history of previously treated ma-

lignant breast disease, a significant relation between mastalgia and 

malignancy was determined (p  <  0.05). The comparisons of the 

factors in patient history between the mastalgia group and the 

asymptomatic group are summarized in table 1.

The rates of the type, location, and laterality of breast pain in 

the mastalgia group are summarized in table  2. In the mastalgia 

group, the number of patients on continuous consumption of met-

amizole, non-steroid anti-inflammatory drugs (NSAIDs), and par-

acetamol were significantly higher (p < 0.05) (table 3). 

Mammographic screening was carried out on 377 patients in 

the mastalgia group, and 126 patients in the asymptomatic group. 

A type A breast density pattern was more frequent in the asympto-

matic group, and type B more common in the mastalgia group 

(p < 0.01). According to the BI-RADS categories, BI-RADS 1 was 

more frequent in the asymptomatic group, and BI-RADS 2 in the 

mastalgia group (p < 0.01). When US images were evaluated, the 

incidences of simple cysts and fibroadenomas were higher in the 

mastalgia group (p  <  0.05). The comparison of the radiological 

findings between the two groups is shown in table 4.

All of the 8 patients diagnosed with BI-RADS 4 were in the mas-

talgia group. According to their biopsy results, 6 of these patients 

had malignant disease, leading to surgical intervention. Postopera-

tive pathological evaluations revealed ductal carcinoma in situ 

(DCIS) in 1 patient, invasive mucinous carcinoma in 2, and inva-

sive ductal carcinoma in 3 patients. Additionally, 6 patients were 

diagnosed with BI-RADS 5, and were referred to surgery. 5 of these 

patients were in the mastalgia group, and 1 in the asymptomatic 

group. Postoperative pathological evaluations revealed DCIS in 1, 

and invasive mucinous carcinoma in another patient, while inva-

sive ductal carcinoma was detected in 4 patients. 

In the mastalgia group, the patients were divided into two sub-

groups according to the radiation of breast pain as ‘diffuse breast 

pain’ or ‘localized breast pain’. When US findings for these sub-

groups were evaluated, the incidence of fibrocystic disease was 

higher in the ‘diffuse breast pain’ group with a rate of 90.9% 

(p < 0.01) (table 5). 
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Discussion

There may be many factors effecting mastalgia. In a series of 

1,219 patients, Johnson et al. [14] reported that the age of women 

complaining of breast pain was between 35 and 55 years, and that 

this symptom was rarely encountered under the age of 45. In the 

present study, the mean age of the total study group was 

45.20 ± 10.78 years (range 18–67), and the mean age of the mastal-

gia group was higher revealing that breast pain often takes place in 

the perimenopausal period when hormonal and menstrual irregu-

larity takes place (p < 0.01). 

There are numerous studies demonstrating a relationship be-

tween mastalgia and psychological stress [15–17]. Ader et al. [2] 

showed a relationship between increased stress and mastalgia, and 

Preece et al. [15] reported that mastalgia was a manifestation of 

psychoneurosis. In our study, the number of patients describing 

Table 1. Comparison of factors in patient history between the mastalgia and asymptomatic groups

  Total Mastalgia Asymptomatic p

Age mean ± SD, years 45.20±10.78 46.19±10.51 42.73±11.06 a0.001**

Patients, n 700 500 200

Stress, n (%) none 152 (21.7) 84 (16.8) 68 (34.0) b0.001**

stressful 548 (78.3) 416 (83.2) 132 (66.0)

Caffeine consumption (coffee), n (%) none 457 (65.3) 310 (62.0) 147 (73.5) b0.004**

1 cup/day 112 (16.0) 90 (18.0) 22 (11.0) b0.022*

≥ 2 cups/day 131 (18.7) 100 (20.0) 31 (15.5) b0.168

Smoking (cigarettes), n (%) none 474 (67.7) 322 (64.4) 152 (76.0) b0.003**

5–10/day 128 (18.3) 97 (19.4) 31 (15.5) b0.228

> 10/day 98 (14.0) 81 (16.2) 17 (8.5) b0.008**

Lactation (breast-fed infants), n (%) 0 72 (10.3) 24 (4.8) 48 (24.0) b0.001**

1 91 (13.0) 54 (10.8) 37 (18.5) b0.006**

2 223 (31.9) 162 (32.4) 61 (30.5) b0.569

3 187 (26.7) 160 (32.0) 27 (13.5) b0.001**

≥ 4 127 (18.1) 100 (20.0) 27 (13.5) b0.044*

BSO±TAH, n (%) no 674 (96.3) 492 (98.4) 182 (91.0) c0.001**

yes 26 (3.7) 8 (1.6) 18 (9.0)

Menopause, n (%) premenopausal 534 (76.3) 412 (82.4) 122 (61.0) b0.001**

postmenopausal 166 (23.7) 88 (17.6) 78 (39.0)

Breast size, n (%) normal 664 (94.9) 484 (96.8) 180 (90.0) c0.001**

macromastia 36 (5.1) 16 (3.2) 20 (10.0)

Recent breast trauma, n (%) no 691 (98.7) 491 (98.2) 200 (100.0) d0.067

yes 9 (1.3) 9 (1.8) 0 (0.0)

Breast cancer, n (%) no 666 (95.1) 469 (93.8) 197 (98.5) c0.016*

yes 34 (4.9) 31 (61.2) 3 (1.5)

aStudent’s t-test
bPearson’s chi-squared test
cYates’ continuity correction
dFisher’s exact test

*p < 0.05, **p < 0.01

SD = standard deviation, BSO±TAH: history of a prior bilateral salpingo-oophorectomy with or without total abdominal hysterectomy.

Table 2. Distribution of the patients in the mastalgia group according to their 

types of pain

Breast pain n %

Radiation diffuse 237 47.4

localized 263 52.6

Laterality bilateral  89 17.8

unilateral 411 82.2

Relation with menstruation cyclic 367 73.4

noncyclic 133 26.6

Table 3. Comparison of analgesic consumption between the mastalgia and 

asymptomatic groups

  Total Mastalgia Asymptomatic p

Analgesic consumption, n (%)

None

ASA

Metamizole

NSAIDs

Paracetamol

552 (78.9)

  8 (1.1)

 17 (2.4)

120 (17.1)

  3 (0.4)

357 (71.4)

  8 (1.6)

 17 (3.4)

118 (23.6)

  0 (0.0)

195 (97.5)

  0 (0.0)

  0 (0.0)

  2 (1.0)

  3 (1.5)

a0.001**
b0.113
b0.005**
a0.001**
b0.023*

aYates’ continuity correction
bFisher’s exact test

*p < 0.05, **p < 0.01

ASA = acetylsalycilic acid, NSAIDs = non-steroid anti-inflammatory drugs.
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themselves as having a ‘stressful lifestyle’ was significantly higher 

in the mastalgia group (p < 0.01).

The relationship of caffeine consumption and smoking with 

breast pain is controversial [4, 8]. In their series of 874 cases, Ader 

et al. [2] reported that increased caffeine consumption and smoking 

were correlated with mastalgia. In the present study, there was sig-

nificant relationship between either regular caffeine consumption 

or heavy smoking (> 10 cigarettes/day) and breast pain (p < 0.05).

It has been shown that increased estrogen levels, decreased pro-

gesterone levels, irregularities of the estrogen/progesterone ratio, 

or increased prolactin levels are associated with mastalgia [18, 19]. 

The cyclic nature of the breast pain, the presence of breast symp-

toms such as swelling, tenderness, and nodularity, and the cessa-

tion of these symptoms in the postmenopausal period are probably 

due to the effects of the estrogen hormone [20, 21]. Considering 

lactation, the percentage of women with a history of breast feeding 

3 or more infants was increased in the mastalgia group (p < 0.01). 

These results highlight the correlation of mastalgia with the in-

creased incidences of lactation, which is associated with increased 

number of births, and thus with increased exposure to the effects of 

high estrogen and prolactin levels. Additionally, 3 or more periods 

of lactation may result with anatomical changes in the breast tissue, 

especially in the ductal system, such as ductal ectasia, which may 

also lead to mastalgia. 

In their study of 1,219 patients, Johnson et al. [14] found that 

the majority of their asymptomatic patients were postmenopausal. 

Other studies have also reported a significant relationship between 

the asymptomatic group and postmenopausal state [22, 23]. In our 

study, the proportion of postmenopausal women in the asympto-

matic group was significantly higher, indicating that decreased es-

trogen levels may lead to diminished breast pain symptoms 

(p < 0.01). A surgical history of a prior bilateral salpingo-oopho-

Total, n (%) Mastalgia, n  

(%)

Asymptomatic, n  

(%)

p

Mammographic breast density (pattern) (n=503)

A  44 (8.7)  21 (5.6)  23 (18.3) a0.001**

B 373 (74.2) 299 (79.3)  74 (58.7) a0.001**

C  80 (15.9)  54 (14.3)  26 (20.6) a0.094

D   6 (1.2)   3 (0.8)   3 (2.4) b0.169

Mammographic BI-RADS category (n=503)

BI-RADS 0 278 (55.3) 210 (55.7)  68 (54.0) a0.735

BI-RADS 1  62 (12.3)  29 (7.7)  33 (26.2) a0.001**

BI-RADS 2 127 (25.2) 110 (29.2)  17 (13.5) c0.001**

BI-RADS 3  22 (4.4)  15 (4.0)   7 (5.6) c0.619

BI-RADS 4   8 (1.6)   8 (2.1)   0 (0.0) b0.210

BI-RADS 5   6 (1.2)   5 (1.3)   1 (0.8) b1.000

Ultrasound findings† (n=513) 

Normal  80 (15.6)  59 (16.6)  21 (13.4) a0.358

Simple cyst(s)  30 (5.8)  30 (8.4)   0 (0.0) c0.001**

Fibroadenoma(s)  68 (13.3)  55 (15.4)  13 (8.3) c0.039*

Fibrocystic disease 323 (63.0) 297 (83.4) 123 (78.3) b0.168

IMLN   8 (1.6)   8 (2.2)   0 (0.0) b0.114

Complex cyst(s)   2 (0.4)   2 (0.6)   0 (0.0) b1.000

Fatty tissue necrosis   2 (0.4)   2 (0.6)   0 (0.0) b1.000

aPearson’s chi-squared test
bFisher’s exact test
cYates’ continuity correction

*p < 0.05, **p < 0.01

†Some cases harbor multiple ultrasound findings

IMLN = intramammary lymph node(s).

Table 4. Comparison of mammography  

and ultrasound findings between the mastalgia  

and asymptomatic groups

Table 5. Comparison of the ultrasound findings according to the radiation of 

pain in the mastalgia group

  Radiation of breast pain, n (%) p

Diffuse Localized

Ultrasound findings†

Normal

Simple cyst(s)

Fibroadenoma(s)

Fibrocystic disease

IMLN

Complex cyst(s)

Fatty tissue necrosis

 24 (13.7)

 12 (6.9)

 25 (14.3)

159 (90.9)

  4 (2.3)

  2 (1.1)

  0 (0.0)

 35 (19.3)

 18 (9.9)

 30 (16.6)

138 (76.2)

  4 (2.2)

  0 (0.0)

  2 (1.1)

a0.154
b0.391
a0.550
a0.001**
c1.000
c0.241
c0.499

aPearson’s chi-squared test
bYates’ continuity correction
cFisher’s exact test

*p < 0.05, **p < 0.01

†Some cases harbor multiple ultrasound findings

IMLN = intramammary lymph node(s).
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rectomy with or without total abdominal hysterectomy was associ-

ated with a significantly decreased incidence of breast pain, again 

supporting this notion (p < 0.01). 

Hernanz et al. [24] described a distance between the sternal 

notch and the nipple of more than 33 cm as being a criterion of 

macromastia. Macromastia can lead to severe pain in the back and 

shoulders, as well as intertrigo, problems with body image percep-

tion, impairments with quality of life, and limitations in physical 

functioning [25, 26]. However, in these studies parenchymal pain, 

which is referred to as ‘true breast pain’, was not investigated. Dur-

ing the examinations of our patients, symptoms such as back pain 

or shoulder pain were not considered, and only symptoms of true 

parenchymal breast pain were recorded. In the present study, the 

incidence of macromastia was significantly lower in the mastalgia 

group (p < 0.01), suggesting that macromastia might not be one of 

the factors that cause mastalgia. 

Mastalgia may occur due to fatty tissue necrosis, or a strain in 

the Cooper ligaments as results of either blunt or penetrating 

trauma to the breast [27]. In our study, although the presence of a 

recent history of direct trauma to the breast showed no significant 

difference between the groups, higher rates of trauma history in the 

mastalgia group was remarkable (p > 0.05).

Roughly 2 thirds of breast pain is cyclic and 1 third noncyclic 

[4]. In a study including 1,150 patients that investigated the causes 

of mastalgia, the rates of cyclic and noncyclic mastalgia were found 

to be 61.5% and 38.5%, respectively [28]. In the mastalgia group of 

the present study, the rates of cyclic and noncyclic mastalgia were 

73.4%, and 26.6%, respectively, while 47.4% of the patients suffered 

from diffuse pain, and 52.6% from localized pain. 

Persistent severe mastalgia can occur in 10–22% of patients, and 

requires medical treatments such as tamoxifen, danazol, bro-

mocriptine, or the application of evening primrose oil, etc. [6, 29]. 

Generally, these types of therapies are not preferred in breast sur-

gery clinics. As a first-step approach, agents such as acetami-

nophen, NSAIDs, and topical diclofenac are preferred, which are 

easier to obtain with better patient compliance, and are often effec-

tive [7, 30]. In the present study, the ratio of regular analgesic use 

between the groups was observed to be higher in the mastalgia 

group, and the most preferred analgesic type was NSAIDs 

(p < 0.01). 

An association between mastalgia and increased breast density 

has been reported [18, 31, 32]. In our study, a type B breast pattern 

was more common in the mastalgia group (p < 0.01). There were 

no significant differences in terms of the incidences of type C, or 

type D patterns between the 2 groups (p  >  0.05). These results 

show that, although increased mammographic intensity is associ-

ated with mastalgia, no significant difference occurs when breast 

density exceeds a certain value. 

Benign breast disorders are significantly associated with mastal-

gia [28, 33, 34]. On the other hand, although some publications 

demonstrate a relationship of mastalgia with breast cancer, this 

issue is still controversial [4, 23, 35, 36]. Our series showed a higher 

frequency of mastalgia in patients with findings of benign breast 

disorders (BI-RADS 2) (p < 0.01). Some studies indicate a ratio of 

2–7% for the presence of a malignancy in patients with mastalgia 

[1, 10–13]. Among the patients with BI-RADS 4 and BI-RADS 5 

findings in our series, 13 were in the mastalgia group, and 1 in the 

asymptomatic group, suggesting the existence of a mild relation-

ship of mastalgia with higher BI-RADS categories, albeit not reach-

ing statistical significance.

The relationship between breast pain and benign lesions de-

tected using US is also controversial [23, 34]. In their series of 1,150 

mastalgia patients, Kizilkaya et al. [28] reported that fibroadeno-

mas and simple cysts were the most common coexisting benign le-

sions. In our series, the rates of simple cysts and fibroadenomas 

seen using US were higher in the mastalgia group (p < 0.05). Addi-

tionally, the incidence of fibrocystic disease detected by US was sig-

nificantly higher in patients with diffuse breast pain (p  <  0.05). 

Since fibrocystic disease is an entity showing a generalized involve-

ment of the breast parenchyma, that it leads to diffuse breast pain 

is not unexpected.

Despite the high probability of the coexistence of a malignant 

breast tumor with noncyclic breast pain, it should always be kept in 

mind that, although rare, cyclical mastalgia can also be associated 

with malignancy [1, 10–13, 28]. In two controlled studies and a co-

hort study, the risk of breast cancer has been shown to increase sig-

nificantly in women with cyclical mastalgia [23, 35, 36]. On the 

other hand, contrasting results have been published [37]. In the 

present study, the incidence of a previous history of breast cancer 

was significantly higher in the mastalgia group (p  <  0.05). This 

group included patients who were not newly diagnosed, but had 

been surgically treated due to breast cancer, and were continuing 

their screening programs. Therefore, all of these patients were spe-

cifically questioned about the onset of mastalgia, and it was con-

firmed that the mastalgia was present before the identification of 

malignancy. Although the results of our study reflect an association 

between mastalgia and malignancy, this issue is still controversial, 

and there is still need for large prospective studies to reveal the re-

lationship more precisely. 
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