
Discussion of Histopathological Findings of 954 Breast 
Reduction Specimens

Objectives: Breast reduction is a frequently sought procedure by patients and one of the most commonly performed operations 
by plastic surgeons. Follow-up of histopathological results after reduction mammoplasty is very important. This study aimed to 
evaluate the histopathological results of patients undergoing bilateral reduction mammoplasty to determine the incidence of 
breast lesions and risk factors of high-risk breast lesions.
Methods: 477 patients who underwent reduction mammoplasty in the plastic surgery department between October 2013 and 
January 2020 were included in this study. Patients were evaluated according to age, body mass index (BMI), comorbidity factors, 
tobacco use, family history and histopathological findings.
Results: The mean age of patients was 42.43±12.05 years. Body mass index ranged from 23 to 34.6. As for comorbidity factors, 
12 patients had hypertension, five patients had asthma and six patients had diabetes mellitus. Seventeen patients (3.6%) were 
smokers, and 25 (5.2%) patients had a family history of breast cancer. Among the patients, 2.3% were 20 years and under, 17.1% 
were between 21 and 30 years old, 21.5% were between 31 and 40 years old, 33.1% were between 41 and 50 years old, 18.2% were 
between 51 and 60 years old, and 7.5% were 60 years and above. 85.4% of histopathological findings consisted of normal breast 
tissue and nonproliferative breast lesion breast lesions. The incidences of proliferative breast lesions, atypical hyperplasia and in 
situ lesions were calculated as 5.7%, 2% and 0.4%, respectively. The mean follow-up period was 3.8±1.6 years.
Conclusion: Although preoperative breast cancer screening methods are used before the reduction mammoplasty, high-risk 
lesions may be encountered afterwards. One of the biggest advantages of reduction mammoplasty in addition to psychophysi-
ological recovery is breast cancer risk reduction.
Keywords: Breast reduction; histopathologic result; nonproliferative breast lesion; proliferative breast lesion.
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Original Research

Reduction mammoplasty is a surgical procedure correct-
ing congenital or acquired breast asymmetries as in 

postmastectomy cases. Mammary hypertrophy may cause 
neck and back pain, shoulder grooving, inframammary skin 
maceration and dermatosis. The age of patients admitted 
for breast reduction surgery range from pubertal to post-
menopausal period.

There is a significant decrease in physical pain and a no-
table improvement in psychosocial activities of patients 
following reduction mammoplasty.[1] Significant improve-
ment in thoracic kyphosis, lumbar lordosis and also of 
respiratory functions is observed proportionally to the 
amount of breast tissue excised.[2, 3] Thus, breast reduction 
is a frequently sought procedure by patients and one of the 
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most commonly performed operations by plastic surgeons. 
For instance, more than 100 000 reduction mammoplasties 
were performed in the U.S.A. in 2018.[4]

Apart from that, one in eight women will develop breast 
cancer during her lifetime.[5] Among the patients undergo-
ing reduction mammoplasty procedure, between 0.05 and 
4.5% of patients are diagnosed with occult breast cancer.[5] 
Moreover, proliferative breast lesions (PBL) increase breast 
cancer risk 1.5-2-fold, whereas atypical hyperplasia (AH) 
and in situ lesions (CIS) increase 4-5 and 8-10-fold, respec-
tively.[6] Consequently, follow-up of histopathological re-
sults after reduction mammoplasty is very important.

This study aimed to evaluate the histopathological results 
of patients undergoing bilateral reduction mammoplasty, 
to determine the incidence of breast lesions and risk fac-
tors of high-risk breast lesions.

Methods
This study was approved by the ethics committee of our 
institution (11.02.2020; approval number: 2670). Four hun-
dred seventy-seven patients who underwent reduction 
mammoplasty in the plastic surgery department between 
October 2013 and January 2020 were included in this study. 
All the included patients were operated on due to symp-
tomatic bilateral breast hypertrophy. Patients who had 
breast asymmetry due to unilateral congenital or acquired 
hypertrophy and following mastectomy were not included 
in this study. All the patients were preoperatively screened 
for breast cancer; a breast ultrasound (US) was performed 
under age 40 and a mammogram was performed at age 40 
and above. Only patients having a normal physical exam-
ination and a Breast Imaging-Reporting and Data System 
(BI-RADS) score 3 and under were operated. The patient 
with BI-RADS 0 on mammography was re-evaluated with 
breast ultrasound. In addition, patients with intense breast 
parenchyma were evaluated by contrast-enhanced breast 
magnetic resonance imaging and tissue sampling was per-
formed for suspicious lesions. These patients without ma-
lignancy in imaging and tissue sampling were included in 
the study. Patients were evaluated according to age, body 
mass index (BMI), comorbidity factors, tobacco use, family 
history and histopathological findings.

For pathological evaluation, tissue samples were fixed 24 
hours in 10% formalin after excision. Tissues were macro-
scopically evaluated for palpable masses and areas with 
increased density. Additional samples were taken from dif-
ferent areas for parenchymal evaluation and from any pal-
pable mass and increased density zone if present. Tissues 
were then embedded in paraffin, 7-µm sections were cut 
and stained with hematoxylin-eosin (H&E). An average of 

ten sections was obtained from each breast. Analysis was 
performed under light microscopy by a pathologist. Breast 
tissue samples were categorized according to the guide-
lines and consensus recommendations of the College of 
American Pathologists' Committee (CAPC).[6] Findings were 
categorized according to patient and breast specimens. 
Only a single diagnosis was statistically counted whenev-
er both breasts of a patient had a common diagnostic re-
port. In addition, patients who had more than one different 
histopathological finding were classified in the high-risk 
group.

Statistical Analysis
Statistical analyses were performed using SPSS 26.0 for 
Windows. In descriptive statistics, numeric and percent val-
ues were used for categorical variables, mean and standard 
deviation values were used for numeric variables. Shap-
iro-Wilk test was used to assess if numeric variables were 
normally distributed in groups. Age and BMI values were 
assessed with chi-squared test, whereas comorbidity fac-
tors, tobacco use and family history with the Mann-Whit-
ney U test. Multivariate logistic regression analyses were 
performed to assess risk factors associated with prolifera-
tive and non-proliferative lesions. Statistical significance 
was accepted at p<0.05. 

Results
The age of patients varied between 17 and 70 (mean: 
42.43±12.05). BMI ranged from 23 to 34.6 (mean 28.48±2.41). 
As for comorbidity factors, 12 patients had hypertension, 
five patients had asthma and six patients had diabetes mel-
litus. Seventeen patients (3.6%) were smokers and 25 (5.2%) 
patients had a family history of breast cancer. The mean fol-
low-up period was 3.8±1.6 years.

Among the patients, 2.3% were 20 years and under, 17.1% 
were between 21 and 30 years old, 21.5% were between 31 
and 40 years old, 33.1% were between 41 and 50 years old, 
18.2% were between 51 and 60 years old and 7.5% were 
60 years and above. Among all the patients, nonprolifer-
ative breast lesion (NPBL) was the most common diagno-
sis (n=290), followed by normal breast tissue (n=137), PBL 
(n=37), AH (n=11) and CIS (n=2) (Fig. 1). No lesions associ-
ated with an increased risk of breast cancer were detected 
in patients under 20 years of age. NPBL were the most fre-
quently encountered lesion in other age groups. PBL was 
most commonly seen in the second and fourth decades of 
life. AH started to appear in the third decade and was most 
commonly seen in the fifth decade and above. Two patients 
were diagnosed with CIS: one in the third and the other in 
the fifth-decade group. No patients were diagnosed with 
breast cancer (Fig. 2). Seven hundred nineteen histopatho-
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logical findings obtained from 954 breast tissue samples 
were summarized in Table 1 and Figure 3. 85.4% of histo-
pathological findings consisted of normal breast tissue and 

NPBL, which do not increase breast cancer risk. It was seen 
that NPBL and PBL peaked in the fifth decade and then de-
creased. The incidences of PBL, AH and CIS were respective-
ly calculated as 5.7%, 2% and 0.4%. Histopathological imag-
es of breast lesions are shown in Figure 4.

Atypical hyperplasia was seen at an older age than PBL 
(p=0.004). A positive family history of breast cancer accom-
panied AH cases more frequently (p=0.004). No statistically 
significant relationship was found between comorbidity 
factors, smoking and the occurrence of lesions (Table 2). 
Risk factors associated with PBL were determined as age 
(p=0.041) and family history (p=0.039). Similarly, risk factors 
associated with AH were found as age (p=0.045) and fami-
ly history (p=0.009) (Table 3). The mean age and BMI of two 
patients diagnosed with CIS were respectively 47.50±16.26 
and 29.20±0.84. Ductal CIS was found in one breast, who 
had a positive family history of breast cancer. Lobular CIS was 
found in both breasts of one patient in the fifth decade. In the 
histopathology of the patient with ductal CIS, nuclear grade 
2, surgical margins were negative and microinvasion was not 
detected. 35-year-old patient was referred to oncology and 
radiotherapy was applied. Surgical margins were negative in 
the patient with lobular CIS and no additional treatment pro-
tocol was applied. Active surveillance with annual mammog-
raphy and ultrasound was recommended for both patients. 
No local recurrence was detected these patients.

There was no statistically significant relationship between 
the BI-RADS classification and histopathological findings 
of the patients. 15.7% of patients had BI-RADS 0 (p=0.215), 

Table 1. Distribution of the 719 different histopathological diagnoses from 954 breast specimens by age

                  Age

   <20 21-30 31-40 41-50 51-60 >60 Total

Pathologic findings
Normal  9 35 23 45 21 15 148
Nonproliferative lesions 4 66 12 154 97 19 470
Proliferative lesions  2 12 16 20 5 55 
 Fibroadenoma (with complex features)   4 9 11 3 27
 Moderate or florid hyperplasia  2 2 4 7 2 17
 Sclerosing adenosis   3  2  5
 Solitary papilloma without coexisting atypical hyperplasia   3 3   6
Atypical hyperplasia     2 9 4 15
 Atypical ductal hyperplasia    2 2 1 5
 Atypical lobular hyperplasia     7 3 10
Carcinoma in situ    1  2  3
 Ductal carcinoma in situ   1    1
 Lobular carcinoma in situ     2  2
Total 14 110 169 227 152 48 719*

*Each specimen provides at least one histopathological finding.

Figure 1. Incidence of histopathological findings.
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Figure 2. Incidence of histopathological findings by ages.
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63.5% had BI-RADS 1 (p=0.546), 18.7% had BI-RADS 2 
(p=0.361) and 10% had BI-RADS 3 (p=0.634). Both patients 
with CIS had a BI-RADS 3.

Discussion
According to the National Cancer Institute's (NCI) data, the 
median age at which women were diagnosed with breast 
cancer was 61 and 89.1% of them were above 45 years of 
age.[7] In this study, the mean age of patients undergoing 
reduction mammoplasty in the last seven years was found 
42.4 and 74% of patients were under 50 years of age. Blans-
field et al. reported in their study that the mean age of pa-
tients undergoing reduction mammoplasty was 37, Ayhan 
et al. found 35.9 and Pitanguy et al. found 34.9.[8-10] Since 
reduction mammoplasty is frequently performed in the 
third and fourth decades, it provides a screening tool for 
breast cancer at early ages and an opportunity to perform 
a random biopsy from the breast.

Among the histopathological findings, 28.7% of patients 
had normal breast tissue (no morphologic change of glan-
dular, ductal and connective tissue) and 60.7% had NPBL 
(morphologic change of glandular, ductal and interstitial 
tissue but no increase in malignancy risk). The lesions form-
ing a risk for breast cancer development in this study were 
determined as 10.4%. Albayrak et al. reported that these 
lesions represented 5.6% of reduction mammoplasty spec-
imens in their study, while Merkkola-von Schantz et al. and 
Acevedo et al. reported 10% and 6.26% respectively.[5, 11, 12] 
The difference in these values in the literature is explained 
with the difference of the surgeon, pathologist, the number 
of patients and patient bias. Moreover, the number of tis-
sue sample for histopathological evaluation is also a factor 
affecting the incidence rate. In 2009, Ambaye et al.[13] per-
formed a prospective study in which they compared the 
number of tissue sections analyzed with the rate of patho-
logical findings. They analyzed 12 breast tissue sections in 
total, which included one sample from breast skin. They re-
ported high-risk lesion rate as 12.4% and showed that the 

Figure 3. Incidence of histopathologic findings from specimens.
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Figure 4. Histopathological images of breast lesions. (a) Normal 
breast parenchyma, Terminal ductal lobular unit (H&E, X40). (b) Fibro-
adenoma with complex features (H&E, X100). (c) Sclerosing adenosis 
with focal microcalcification (H&E, X100). (d) Solid intraductal papil-
loma intertwined with simple hyperplasia and adenosis (H&E, X100). 
(e) Fibrous breast parenchyma with atypical ductal hyperplasia focus 
(H&E, X200). (f) Atypical lobular hyperplasia (H&E, X100). (g) Ductal 
carcinoma in situ, Intermediate grade (Grade II) (H&E, X200). (h) Lob-
ular carcinoma in situ (HE, X200).
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Table 2. Analysis of risk factors for proliferative lesions and atypical 
hyperplasias

   Pathologic Findings  p

  Proliferative  Atypical
  lesions  hyperplasias
  (n=37)  (n=11)

Yaş (Mean±SD) 46.54±11.02  57.45±8.99 0.004
BMI (Mean±SD) 28.72±2.33  28.07±2.24 0.419
Comorbity
 Hypertension 1  2 0.065
 Asthma 1   0.586
 Diabetes 1  1 0.357
Smoking 2  2 0.183
Family history 3  5 0.004
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probability of detecting a pathological finding increased 
proportionally with the number of tissue sections ana-
lyzed. In another study, in 2017, Ambaye et al.[14] showed 
that gross evaluation of breast tissue samples was sufficient 
under 35 years, but they emphasized the necessity of in-
creasing tissue sampling for patients over 40 years of age.

PBL consists of fibroadenoma with complex features (a pro-
lific stroma of connective fibrosis and one epithelial element 
accompanying at least one of the lesions, such as epitheli-
al calcifications, apocrine metaplasia, sclerosing adenosis, 
and large cysts), moderate or florid hyperplasia (least five 
cell layers above the basement membrane and bridging 
and distention of the ducts), sclerosing adenosis (increased 
fibrous tissue and interspersed glandular cells), solitary 
papilloma without coexisting atypical hyperplasia (grow-
ing structure from the canal wall to the lumen around the 
fibrovascular core) according to CAPC.[6, 10, 15-17] The incidence 
of PBL, which increases slightly the risk of breast cancer, was 
found 7.7%. When evaluated according to specimens, com-
plex fibroadenomas were the most common lesion with 
3.7%. The mean age of the patients diagnosed with PBL was 
46.5. Besides, age and family history were found as risk fac-
tors. Clark et al.[18] found a similar incidence rate in a study 
in which they evaluated 562 patients. The most common 
lesion in their study was moderate or florid hyperplasia, 
which constituted 7.3% of specimens. As in this study, age 
and family history were emphasized as being risk factors.

AH is uniform cells and loss of the apical-basal cellular ori-
entation in the duct or lobule.[19] In this study, the incidence 
of AH (uniform cells and loss of the apical-basal cellular 
orientation in the duct or lobule) was found at 2.3%. The 
mean age of patients diagnosed with AH was 57.4 and it 
peaked in the fifth decade. When evaluated according to 
specimens, atypical ductal hyperplasia (ADH) was found 
0.6%, while atypical lobular hyperplasia was found at 1.2%. 
Thomas et al.[20] reported in their meta-analysis, studying 

biopsy specimens, that the incidence of AH was 3.4%. 
Genco et al.[21] found in their study analyzing 10340 spec-
imens that the incidence of ADH and ALH were 0.72% and 
0.85%,respectively.

Ductal CIS is characterized histopathologically by the atypi-
cal proliferation of papillary epithelium intraductally. Lobu-
lar CIS, on the other hand, is the lesion manifested by prolif-
eration in one or more terminal channels or channels.[19] The 
incidence of CIS in patients undergoing bilateral reduction 
mammoplasty varies between 0.3% and 2.6%.[5, 12, 22, 23] In 
this study, CIS was diagnosed in two patients; the incidence 
rate was 0.4%. Albayrak et al. and Bondeson et al.[11, 24] re-
ported lobular CIS incidence rates as 11.1% and 8%, respec-
tively; all the cases were detected over 40 years of age. The 
incidence of ductal CIS in patients undergoing bilateral re-
duction mammoplasty is lower than lobular CIS and varies 
between 0.2% and 0.5%.[12, 25, 26] In this study, lobular CIS was 
lower than the result in the literature.

Obesity is a risk factor increasing breast cancer, especially 
in the postmenopausal period.[27] When obesity, which in-
creases breast cancer risk 1-2.5-fold, combines with family 
history, the overall risk significantly increases.[28] Insulin-like 
growth factor and insulin have both mitogenic activity 
over normal and neoplastic breast epithelial cells. Serum 
leptin levels, which increase with obesity, directly increase 
the secretion of insulin. Furthermore, insulin and leptin in-
crease the risk of estrogen receptor-positive breast cancer 
in postmenopausal women using increasing estrogen and 
sex hormone-binding globulin levels.[27, 29]

The mean BMI of patients was 28.4. Thus, several patients 
are in the pre-obesity category according to the World 
Health Organization obesity classification. Therefore, it can 
be predicted that high-risk lesions may further increase the 
likelihood of breast cancer in obese patients with breast hy-
pertrophy compared to the normally weighted population. 
Reduction mammoplasty was shown to decrease insulin 

Table 3. Multivariable logistic regression analysis for proliferative lesions and atypical hyperplasia

   Proliferative lesions   Atypical hyperplasias

Risk Factor OR 95% CI p OR 95% CI p

Age (Mean±SD) 0.879 0.777-0.995 0.041 1.278 1.006-1.629 0.045
BMI (Mean±SD) 1.413 0.018-12.555 0.121 0.484 0.244-0.961 0.132
Comorbidity      
 Hypertension 0.477 0.077-819.992 0.657 1.586 0.038-65.647 0.808
 Asthma 3.489 0.000- 1.000 0.000 0.000- 1.0
 Diabetes  0.785 0.008-72.995 0.916 2.063 0.006722.524 0.809
Smoking 0.118 0.005-2.755 0.184 23.486 0.348-1585.616 0.142
Family history 0.045 0.006-0.361 0.039 52.884 2.633-1062.207 0.009

CI: Confidence interval; BMI: Body mass index.
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resistance by decreasing leptin and increasing adiponec-
tin levels.[30, 31] According to these data, it can be deduced 
that reduction mammoplasty may decrease breast cancer 
risk by decreasing the perturbations in the insulin signal 
transduction pathways. In addition, it has been previously 
shown that reduction mammoplasty can decrease breast 
cancer risk by the excision of potential malignancy foci.[22-34]

Although there is no consensus on routine screening of 
patients preoperatively to reduction mammoplasty, it is 
recommended to evaluate patients over 40 years with a 
preoperative mammogram.[35] Meanwhile, no correlations 
have been found in many studies between postoperatively 
detected occult high-risk lesions and preoperative mam-
mogram.[5, 36, 37] No statistically significant relationships 
were found between high-risk histopathological findings 
and BI-RADS scores in this study. Therefore, it can be de-
duced that reduction mammoplasty may help detect oc-
cult high-risk lesions. 

In this study, occult breast cancer was not detected in re-
duction mammoplasty specimens. However, occult breast 
cancer after reduction mammoplasty can be seen among 
0.7% and 0.9%.[36, 37] Re-orientation of the breast is impaired 
due to the anatomical and structural change of breast tis-
sue after reduction mammoplasty. This situation makes it 
difficult to follow-up with both clinical and imaging meth-
ods. In the presence of high risk-lesions that increase the 
risk of breast cancer in postoperative specimens, condi-
tions, such as positive family history and the presence of 
intense breast parenchyma require close monitoring. With 
the regression of postoperative changes in the breast tis-
sue, it is recommended to repeat imaging methods accord-
ing to the age and breast structure of the patient in the 
sixth month. In addition, preoperative and postoperative 
imaging methods should be evaluated together, and the 
patient should be followed closely.[38]

Breast tissue specimens obtained from reduction mammo-
plasty are classified according to CAPC classification and 
criteria of Dupont and Page.[6, 18, 23, 39] CAPC classification is 
more extensive and provides more data for incidence stud-
ies. Besides, it also includes the criteria of Dupont and Page. 
In this study, CAPC classification was preferred to present 
more detailed incidence rates of data obtained from reduc-
tion mammoplasties.

This study has some limitations. Firstly, this is a retrospec-
tive study. Secondly, histopathological findings may have 
been interpreted differently from one pathologist to an-
other, and it was not possible to determine the maximum 
section number analyzed from one breast tissue sample. 
Thus, the data in this study represent the minimum pos-
sible incidence. Thirdly, the mean follow-up period of pa-

tients was 3.8 years, and no new high-risk lesions or breast 
cancer diagnoses were made in this period. However, this 
could change with a longer follow-up period.

Conclusion
Although preoperative breast cancer screening methods 
are used before the reduction of mammoplasty, high-risk 
lesions may be encountered afterwards. One of the biggest 
advantages of reduction mammoplasty in addition to psy-
chophysiological recovery is breast cancer risk reduction. 
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