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Breast reduction, or reduction mammaplasty, 
is the eighth most common plastic surgery 
procedure performed globally, with an esti-

mated 489,146 operations performed in 2017.1 
Breast reduction is typically performed bilaterally 
to treat symptomatic macromastia, unilaterally to 
correct congenital asymmetry, and in some cases 
as a reconstructive procedure to provide symme-
try after breast cancer resection on the contra-
lateral breast. The procedure is associated with a 
significant improvement in health-related qual-
ity of life.2 The resected breast tissue from breast 
reduction surgery is often sent for histopathologic 
screening for breast cancer; however, this is not 
supported by any specific guidelines, and practice 
varies widely between surgeons.3–9

Breast cancer is the most commonly diag-
nosed malignancy in women worldwide, affecting 
one in eight women in their lifetime in Austra-
lia.10 Occasionally, incidental findings of breast 
cancer are detected on histopathologic exami-
nation of breast reduction specimens, despite 
these being clinically or radiologically occult on 
preoperative screening. The incidence of occult 
carcinoma within breast reduction specimens has 
been reported in various populations since the 
1960s.11,12 In the current literature, this incidence 
is 0 to 4 percent in grouped populations,13,14 0 to 
2 percent in women with no personal history of 
breast cancer,15,16 and 0 to 5.5 percent in women 
with prior breast cancer of the contralateral 
breast.17,18 Generally, the studies examining this 
topic are retrospective in nature and have col-
lated their data through surveys,11,19 personal9 and 
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national registries,20 and hospital chart reviews.21,22 
Unfortunately, the definition of malignancy var-
ies between studies from those that encompass 
in situ carcinomas and those that examine only 
invasive cancers. Different studies also calculate 
the percentage incidence of these lesions as either 
per specimen or per patient, making compari-
sons between bilateral and unilateral reduction 
mammaplasties inaccurate. Finally, not all studies 
thoroughly account for breast cancer risk factors 
in each study population, making conclusions 
problematic.

Nevertheless, throughout the literature, there 
is a trend toward a higher incidence of occult car-
cinoma within the breast reduction specimens 
of women undergoing symmetrization after con-
tralateral breast cancer surgery compared with 
women undergoing breast reductions for mac-
romastia.18,23 This is most likely because women 
who have had breast cancer previously have an 
increased risk of having it again, relative to the 
general population.24 The detection of occult 
carcinoma has important implications for these 
women in terms of breast cancer treatment, with 
probable mastectomy and need for ongoing sur-
veillance. Furthermore, it has implications for 
plastic surgeons to provide appropriate preopera-
tive counseling and radiologic screening, and it 
may inform the development of guidelines for the 
management of resection specimens. In this study, 
we performed a systematic review and meta-anal-
ysis to determine whether there is an increased 
incidence of occult carcinoma in the breast reduc-
tion specimens of women with a personal history 
of breast cancer compared to those without.

PATIENTS AND METHODS

Search Strategy
A systematic review and meta-analysis were con-

ducted according to the Meta-Analysis of Obser-
vational Studies in Epidemiology guidelines.25 
The electronic databases MEDLINE and Embase 
were searched by means of OvidSP. Search terms 
included “mammaplasty” or “breast reduction” 
and “breast neoplasms” or “occult cancer.” Terms 
were searched as text word and as exploded medi-
cal subject headings where possible. The most 
recent search was performed on May 15, 2019. 
All citations were examined for their relevance 
to the study aims by two authors independently 
(S.E.F. and T.C.L.). Articles deemed relevant were 
subsequently read and examined in full to assess 
eligibility. A manual search was conducted of all 
the reference lists of each article from the original 

search to find further studies for analysis. All pub-
lications that met the agreed inclusion criteria 
below were deemed potentially eligible. No lan-
guage restrictions were used in either the search 
or study selection. A search for unpublished litera-
ture was not performed.

Study Selection
All studies examining occult breast carcinoma 

in breast reduction specimens were included. Ret-
rospective and prospective studies of patient popu-
lations and pathology databases were included, in 
addition to surveys of surgeons performing breast 
reductions. Case reports and letters to the editor 
were excluded. The primary outcome was breast 
carcinoma, defined as invasive ductal or lobular 
carcinoma, ductal carcinoma in situ, and lobular 
carcinoma in situ. Studies that examined the inci-
dence of cancer within the specimens of women 
undergoing breast reduction were included in the 
systematic review. Studies that specified personal 
history of breast cancer; numbers of bilateral and 
unilateral procedures; and all numbers of lobu-
lar carcinoma in situ, ductal carcinoma in situ, 
and invasive cancer in each patient group were 
included in the meta-analysis. A further quan-
titative analysis was conducted on studies that 
specifically examined comparable populations 
of women with and without a personal history of 
breast cancer.

Data Extraction
The data extraction was performed by one 

author (S.E.F.). The following details of each 
report were extracted and presented as a ratio 
per breast specimen: first author’s name, year 
of publication, study design, country of origin, 
definition of cancer, total number of patients, 
number of patients undergoing unilateral and 
bilateral reductions, number of specimens exam-
ined, mean age, preoperative screening methods, 
adjustment for family history, description of his-
topathology protocol, history of breast cancer in 
population, and the percentage incidence carci-
noma by type (i.e., lobular carcinoma in situ, duc-
tal carcinoma in situ, and invasive carcinoma). 
Authors were not contacted if data were missing. 
Data were compared for between-study heteroge-
neity. The details are summarized in Table 1.1–70

Statistical Analysis
All analyses were performed using the 

“meta” package for R.26 Logit transformation 
as outlined by Lipsey and Wilson was applied 
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to the incidence data and weighted by inverse 
variance of logit transformed incidence.27 
Pooled incidence estimates of breast cancer per 
specimen were calculated by the DerSimonian-
Laird method using a random effects model.28 
Between-study heterogeneity was examined 

using the I2 statistic.29 Odds ratios and 95 percent 
confidence intervals were calculated for popula-
tions comparing personal history of breast can-
cer as a risk factor using the Mantel-Haenszel 
method.30 The Egger linear regression test was 
used to assess for publication bias.31

Table 1.  Summary of Studies Measuring Incidence of Occult Carcinoma in Breast Reduction Specimens

Reference Country
Cancer  

Definition
No. of  

Patients

Mean  
Age  
(yr)

Breast  
Cancer  
History

Unilateral  
vs. Bilateral

No. of  
Specimens

LCIS  
(%)

DCIS  
(%)

IC  
(%)

Total  
Cancer  

(%)

Acevedo et al., 201937 U.S. IC, DCIS 4774  No B, 4775 9550 0.58 0.24 0.16 0.97

Ambaye et al., 200914*† U.S. IC, DCIS, LCIS 202 44
Yes U, 21 21 0 0 0 0
No B, 181 362 0.83 0.83 0.55 1.38

Ambaye et al., 201732* U.S. IC, DCIS, LCIS 595 44.6 Grouped U, 77; B, 518 1113 0.54 0.54 0.18 1.26
Ayhan et al., 20088*║ Turkey IC, DCIS 149 35.1 Grouped U, 7; B, 142 291 0 0.69 0 0.69
Aytac et al., 201341*† Turkey IC, DCIS 264 43.6 No B, 264 528 0 0.19 0.38 0.57

Blansfield et al.,13*† U.S. Unclear 182 37
Yes U, 14 14 0 0 0 0
No B, 168 336 0.3 0 0 0.3

Bondeson et al., 198522 Sweden Unclear 200  Grouped B, 200 400 3.5 0 0 3.5
Celik et al., 201515*†§ Turkey IC, DCIS, LCIS 40 45.6 No B, 40 80 0 0 0 0
Clark et al., 20096* U.S. IC 562 43 Grouped U, 60; B, 502 1064 0.38 0.56 0 0.94
Colleau et al., 200542*‡ France IC, DCIS, LCIS 837 38.2 Grouped B, 837 1674 0.06 0.24 0.12 0.42

Colwell et al., 200443*† U.S. IC, DCIS 800 61
Yes U, 170 170  0.59 0.59  
No U, 19; B, 611 1241  0.16 0.16  

Cook and Fuller, 20047‡ U.K. IC, DCIS 1289 36.8 Grouped NS NS 0.16 0.31 0.08 0.54
Cruz et al., 198934 Puerto Rico Unclear 100  Grouped NS NS 0 0 0 0
Desouki et al., 201344* U.S. IC, DCIS 2498 41 No U, 36; B, 2462 4960 0.3 0.08 0.04 0.42
Dotto et al., 200845†‡ U.S. IC, DCIS 516 35 No B, 516 1032 0 0.1 0.1 0.19

Freedman et al., 201238*† U.S. IC, DCIS 700  
Yes U, 56 56 3.57 3.57 0 7.14
No B, 644 1288 0.47 0.16 0.16 0.78

Goyal et al., 201146* U.K. IC, DCIS 1588 54 Grouped U, 341; B, 1247 2835 0.13 0.06 0.25 0.44

Hassan and Pacifico, 201221 U.K. IC, DCIS 1388
60 Yes U, 220 220 0.45 0.45 1.36 2.27
43 No U, 107; B, 1061 2229 0.09 0.34 0.09 0.51

Horo et al., 201117*† France IC, DCIS, LCIS 77 53.8 Yes U, 77 77 0 0 0 0
Huysmans et al., 201647*§ 47 Belgium IC, DCIS 1045 40.2 No U, 24; B, 1021 2066 0.1 0.19 0.19 0.48
Ishag et al., 200348† U.S. IC, DCIS 560 34.5 Grouped U, 57; B, 503 1063 0.19 0.19 0.19 0.56
Jansen et al., 199819* U.S. Unclear 2576  Grouped NS NS 0 0 0 0.16
Kakagia et al., 200549*§ Greece IC, DCIS 314 43 No B, 314 628 0 0.16 0.32 0.48
Kececi et al., 201435* Turkey Unclear 95 40.9 Grouped NS NS 0 0 0 0

Kyriopoulos et al., 201233†§ Greece IC, DCIS, LCIS 300 38.5
Yes U, 42 42 2.38 0 0 2.38
No B, 258 516 0.39 0.19 0.19 0.78

Li et al., 201450* U.S. IC, DCIS 179 54 Yes U, 169, B, 10 189 2.65 0.53 1.59 4.76
Merkkola-von Schantz et al., 

201739† Finland IC, DCIS 317 56.3 Yes U, 317 317 1.26 1.58 0.63 3.47
Merkkola-von Schantz et al., 

201740*║ Finland IC, DCIS 849 44.5 No U, 35; B, 814 1663 0.48 0.36 0.36 1.20
Petit et al., 199751* France IC, DCIS, LCIS 440 44 Yes U, 440 440 1.82 1.82 1.59 5.23
Pitanguy et al., 20059* Brazil IC, DCIS, LCIS 2488 34.9 No NS NS 0.04 0.04 0.40 0.48
Ricci et al., 200652‡ Brazil IC, DCIS 109 39.7 Yes U, 109 109 0 2.75 1.83 4.50
Samdanci et al., 201153*† Turkey Unclear 273 39.7 Grouped NS 550 0.18 0 0 0.18
Slezak and  

Bluebond-Langner,  
201136*†║ 36 U.S. IC, DCIS 866  

Yes NS NS  1.27 0.84  

No U, NS; B, 629 NS  0.48 0.32  
Snyderman and  

Lizardo, 196011 U.S. Unclear 5008  Grouped NS NS    0.28
Sorin et al., 201454 France IC, DCIS, LCIS 319 55 Yes U, 319 319 0 0.94 0 0.94
Sorin et al., 201555* France IC, DCIS, LCIS 2718 54 Yes U, 2718 2718 0.33 0.70 0.44 1.47

Tadler et al., 201418*║ Switzerland IC, DCIS, LCIS 534  
Yes U, 55 55 1.82 3.64 0 5.45
No B, 479 958 0.21 0 0 0.21

Talghini, 201316*†§ Iran IC, DCIS, LCIS 198 37.1 No B, 198 396 0.51 0 0.51 1.01
Tang et al., 199920 Canada IC 27,500  Grouped NS NS   0.06  
Titley et al., 19965 U.K. Unclear 157  Grouped U, 19; B, 138 295 0 0 0 0
Usón et al., 201856† 56 Brazil IC 783 40 No U, 89; B, 694 1477 0.34 0.20 0.54
Viana et al., 200557* Brazil IC, DCIS, LCIS 274 34.8 No B, 274 548 0.18 0.18 0.55 0.91

LCIS, lobular carcinoma in situ; DCIS, ductal carcinoma in situ; IC, invasive cancer; U.S., United States; U, unilateral; B, bilateral; US, mam-
mography; NS, not stated.
*Records or implements preoperative screening protocol; physical examination.
†Outlines histopathology protocol family history.
‡Analyzed.
§Excluded.
║Recorded.
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RESULTS
Our search yielded 242 original articles, from 

which three duplicates were removed. Manual 
searching of reference lists yielded 18 addi-
tional articles for review. Records were screened 
based on title and abstract, and 204 articles were 
excluded. The 53 collated articles were read in 
full, and those that did not meet eligibility criteria 
were excluded, leaving 42 articles for qualitative 
analysis (Fig.  1). The extracted data from each 
study are summarized in Table 1.

The majority of studies were retrospective 
cohort studies, apart from two retrospective sur-
veys11,19 and three prospective studies.14,32,33 Patient 
population size ranged from 40 for chart reviews15 
to 27,500 for national database studies.20 The 
definition of cancer was unclear in eight studies, 
included lobular carcinoma in situ, ductal carci-
noma in situ, and invasive cancer in 13 studies; 
ductal carcinoma and invasive cancer in 18 stud-
ies; and invasive cancer alone in three studies. 
Total incidence of cancer per specimen ranged 
from 0 to 7.14 percent. This value could not be 
calculated for eight studies because of a lack of 
specimen numbers.7,9,11,19,20,35,36

Synchronous lesions, either ipsilateral or bilat-
eral, were reported in 11 studies. Acevedo et al. 
reported the incidence of lesions with the worst 
prognostic value.37 When synchronous lesions were 
present, the authors used an estimated trumping 
order to determine which lesions to report. For 
example, if lobular carcinoma in situ and invasive 
cancer were present in the same specimen, they 
would only report invasive cancer. To account 
for the potential underestimation of lesions, the 
current authors included synchronous lesions as 
separate findings in the final result. There was 
insufficient information to carry out this adjust-
ment for the studies by Acevedo et al. and Pitan-
guy et al.9,37

The mean age of patients within the studies 
varied from 34.5 to 61 years. Some studies did not 
report an average age for patients, but used age 
blocks to determine a relationship between chance 
of occult malignancy and age.38 In other articles, 
only median age was reported. Studies varied in 
their inclusion of preoperative assessments. Most 
studies ensured that women underwent a physi-
cal breast examination and/or age-appropriate 
preoperative screening (mammography or ultra-
sound) to rule out malignancy (n = 28); however, 
some did not comment on this at all (n = 14). The 
histopathology protocol was outlined in 19 stud-
ies, with some specification about the number 
of slices, varying from two to 30. The studies by 

Ambaye et al. investigated this specifically, per-
forming analyses on the number of slices and their 
relation to the number of lesions detected.14,32 
Studies differed in their treatment of family his-
tory of breast cancer as a known risk factor. Family 
history was recorded and analyzed in five studies, 
recorded and intentionally excluded as a con-
founder in five, recorded but not accounted for 
in four studies, and simply mentioned in the dis-
cussion in 11 studies and not assessed.

Studies that clearly specified the numbers of 
unilateral and bilateral procedures, history of 
breast cancer, and definition of malignancy in 
their populations were included in the meta-anal-
ysis (n = 29). When classified into female popula-
tions with a positive history of breast cancer (14 
studies, 4658 specimens), the pooled incidence of 
breast cancer per specimen was 3.4 percent (95 
percent CI, 2.2 to 5.3 percent) (Fig.  2). There 
was statistically significant heterogeneity (I2 = 74 
percent; p < 0.01) and no significant publication 
bias (Egger test, p = 0.47). When female popula-
tions with a negative history of breast cancer were 
grouped and analyzed (15 studies, 17,590 speci-
mens), the pooled incidence of breast cancer per 
specimen was 0.6 percent (95 percent CI, 0.4 to 
0.8 percent) (Fig.  3). There was statistically sig-
nificant heterogeneity (I2 = 56 percent; p < 0.01) 
and no significant publication bias (Egger test,  
p = 0.30).

When further stratified into populations com-
paring women with a history of breast cancer 
(725 specimens) and those without (7352 speci-
mens), there was a statistically significant pooled 
odds ratio of 6.02 (95 percent CI, 3.06 to 11.86;  
p < 0.0001) (Fig. 4). It was noted that the two stud-
ies by Merkkola-von Schantz et al.39,40 recruited 
unique patient samples from the same institution, 
both with and without breast cancer, so this was 
interpreted as one grouped population in the 
analysis (eight studies, seven compared popula-
tions). There was no statistically significant hetero-
geneity (I2 = 29 percent; p = 0.21) or publication 
bias in this analysis (Egger test, p = 0.41).

DISCUSSION
Our systematic review and meta-analysis dem-

onstrate that there is a higher incidence of occult 
carcinoma within breast reduction specimens of 
women with a positive history of breast cancer 
(3.4 percent) than in those without (0.6 percent) 
and that this difference is statistically significant 
in comparable populations of women (OR, 6.02; 
95 percent CI, 3.06 to 11.86; p < 0.001). This is 



Copyright © 2020 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited. 

Volume 146, Number 2 • Occult Breast Cancer in Breast Reduction

121e

the first systematic review and meta-analysis to 
examine occult breast carcinoma within breast 
reduction specimens and specifically analyze this 
relationship between personal history of breast 
cancer and incidence of carcinoma in reduction 
specimens.

In our qualitative analysis, we outlined the 
characteristics of 42 studies examining breast 
specimens from women undergoing either unilat-
eral or bilateral breast reductions for various indi-
cations (Table 1). We found substantial variation 
in how cancer incidence was reported between 
studies, which has previously made inferences dif-
ficult to draw.21,35 To improve the comparability 
of incidence rates, we predetermined our defini-
tion of carcinoma to include invasive carcinoma, 
both ductal and lobular, ductal carcinoma in situ 
and lobular carcinoma in situ, and directly cal-
culated the incidence of these lesions from each 

study. Ductal carcinoma in situ is well established 
as a form of noninvasive breast cancer with high 
invasive potential. As it remains impossible to pre-
dict which ductal carcinoma in situ lesions will 
become invasive, current guidelines recommend 
active treatment with surgery, radiotherapy, or 
hormonal therapy.58

Alternatively, the inclusion of lobular carci-
noma in situ as a cancer diagnosis remains an area 
of controversy in the literature.21,38,47 Over the past 
few decades, lobular carcinoma in situ has pre-
dominantly been considered a risk factor for sub-
sequent invasive cancer rather than a precursor 
lesion, leading to its varied inclusion and exclu-
sion as a cancer result in various studies (Table 1). 
Increasing evidence from morphologic, immuno-
phenotypic, and molecular investigations support 
the idea that at least some lobular carcinomas 
in situ are nonobligate precursors of invasive 

Fig. 1. Flow diagram of study selection.
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lobular carcinoma.59 Cancer Australia released an 
updated clinical guideline in 2016 incorporating 
this development into its management recom-
mendations. This guideline also outlines newly 
recognized subtypes of lobular carcinoma in situ 
for which excision is now recommended, such as 
pleomorphic lobular carcinoma in situ, classic lob-
ular carcinoma in situ with comedo-type necrosis, 
and florid or bulky lobular carcinoma in situ.60

In our analysis, we intentionally calculated 
occult cancer lesions per specimen rather than 
per patient, contrary to many of the studies exam-
ined in our review. Because the majority of stud-
ies include women undergoing both unilateral 
and bilateral breast reductions, the calculated 
incidence of cancer per patient would be overesti-
mated for women providing two breast specimens 
(i.e., bilateral cases) compared to the single speci-
men provided during a contralateral mamma-
plasty after cancer. In our review, 11 of the studies 
make reference to multiple lesions, both ipsilat-
eral or bilateral, which grouped per patient would 
amplify this overestimation. We made the assump-
tion that each breast carries an inherent risk of 
cancer and our results reflect a “risk per breast,” 
which should be doubled for a patient undergo-
ing bilateral reduction.

Women with early-stage sporadic breast cancer 
have an annual risk of developing contralateral 

cancer of 0.5 to 0.75 percent.24 This likelihood 
underpins our finding that women undergoing 
contralateral reduction after breast cancer have a 
higher incidence of occult carcinoma than those 
with no prior cancer. Advanced age and family 
history are both well-known risk factors for breast 
cancer development. Over 75 percent of breast 
cancer cases in Australia occur in those older 
than 50 years,10 and women with a first-degree 
relative with breast cancer have double the per-
sonal risk of breast cancer.60 The studies in our 
analysis varied widely in their treatment of family 
history as a risk factor, either including it in their 
analysis, using it as an exclusion criterion, or fail-
ing to address it altogether (Table 1). In addition, 
women with a history of cancer who undergo con-
tralateral breast reduction often have an advanced 
age when compared to women undergoing mam-
maplasty for macromastia.21,23 Ambaye et al. found 
that when adjusted for age, history of contralat-
eral breast cancer did not significantly predict sig-
nificant pathologic findings (p = 0.48).32 However, 
their definition of significant pathologic findings 
encompassed atypical ductal and lobular hyper-
plasia, both of which are not included in our defi-
nition of carcinoma, making overall comparisons 
difficult. The lack of adjustment for potential 
confounders such as age and family history is an 
important limitation of our quantitative analysis. 

Fig. 2. Forest plot for incidence of occult breast carcinoma in unilateral reduction specimens in women with a history of contralateral 
breast cancer.
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Future studies with clear adjustment for these con-
founders would make our findings more robust.

One of the enduring challenges lies in the 
management of these patients once a breast 
carcinoma is discovered. If a carcinoma found 
within a breast reduction specimen has posi-
tive margins, the potential for breast-conserving 
resection may be lost.21,23,62 Reduction mamma-
plasty is a procedure that completely distorts the 
architecture of the breast, and the resected tissue 
is rarely given as a whole, orientated specimen.55 
Consequently, lesions with positive margins found 

postoperatively warrant mastectomy,38 which has 
significant psychological consequences for these 
women.63 Counseling patients on the chance of 
diagnosing cancer on histopathology is something 
that should be performed preoperatively. Some 
authors describe elegant specimen orientation 
methods to facilitate reexcision,36 and although it 
is unclear whether these change clinical outcome, 
the current authors feel it is no extra effort to 
apply orientation sutures when possible.

Nevertheless, the preoperative diagnosis of 
lesions is paramount. Physical examination is a 

Fig. 3. Forest plot for incidence of occult breast carcinoma in breast reduction specimens in women with no personal history of 
breast cancer.

Fig. 4. Forest plot for odds ratios of occult carcinoma incidence in specimens from women with a history of breast cancer com-
pared to women with no history of breast cancer.
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quick and inexpensive method of assessment that 
should not be overlooked.6,21 Approximately 60 
percent of breast cancers that are visible on mam-
mography and a few that are clinically occult can 
be detected on a clinical breast examination.64 
However, this detection becomes more difficult 
in large-breasted women, and examination alone 
may be inadequate.4

Radiologic screening for breast cancer before 
breast reduction surgery varies widely. In a sur-
vey by Hennedige and colleagues, 92 percent of 
breast surgeons routinely perform radiologic 
screening, as opposed to only 41 percent of plas-
tic surgeons,3 emphasizing the need for shared 
guidelines. Mammography is the gold standard 
screening tool for the early detection of breast 
cancer in Australia65 and the United States.66 The 
American Cancer Society guidelines strongly rec-
ommend annual mammography for women with 
an average risk of breast cancer from the age of 
45 years, and as an option from age 40 years.66 As 
a screening modality, mammography has signifi-
cantly reduced overall breast cancer mortality in 
women aged 50 to 60 years by 20 to 35 percent.67 
Unfortunately, it has a lower sensitivity for women 
younger than 40 years, because of a higher preva-
lence of dense breast tissue in this age group and 
a lower incidence of cancer.64 The American Col-
lege of Radiology appropriateness guidelines rec-
ommend ultrasound as a useful adjunct for breast 
cancer screening in high-risk women in addition 
to intermediate-risk women with dense breast 
tissue; however, the increased risk of false-pos-
itive findings should be elucidated to this latter 
group.68 Magnetic resonance imaging has been 
demonstrated to be superior to both mammog-
raphy and ultrasound in the early detection of 
breast cancers, and it has particular sensitivity for 
ductal carcinoma in situ detection.69 Potentially, 
magnetic resonance imaging could be adopted as 
a screening method for high-risk women, such as 
those undergoing breast reduction after contra-
lateral cancer.

There are currently no guidelines on histo-
pathologic screening of breast reduction speci-
mens,3–9,70 although findings by Hennedige et al. 
report that 90 percent of plastic surgeons and 96 
percent of breast surgeons routinely submit speci-
mens for histopathologic examination.3 Although 
the overall incidence of carcinoma in these speci-
mens seems small (<6 percent) and histopathol-
ogy can be costly, the discovery of breast cancer 
is significant to the individual, and delayed diag-
nosis may incur a greater cost for the health care 
system.35 In their prospective study, Ambaye et 

al. found a significant increase in identification 
of pathologic breast lesions with increased histo-
pathologic sampling of reduction specimens in 
women older than 40 years.32 They consequently 
recommended gross sampling of specimens in 
women younger than 35 years, microscopic exam-
ination of six to seven slices in women aged 35 
to 49 years, and microscopic examination of 10 
to 11 slices in women older than 50 years.32 Until 
formal evidence-based guidelines are developed, 
these recommendations appear a reasonable 
alternative.

CONCLUSIONS
This systematic review provides estimates for the 

percentage incidence of occult carcinoma within 
breast reduction specimens of women undergo-
ing breast reduction. We found that women with 
a history of breast cancer are significantly more 
likely to have an occult carcinoma within their 
breast reduction specimen than women with no 
history of cancer. This has implications for preop-
erative counseling of risk and need for guidelines 
regarding radiology screening and histopathology 
examination. Further large, prospective cohort 
studies, with adequate adjustment of confounders 
such as age and family history of breast cancer, are 
required to strengthen these conclusions.

Siobhan E. Fitzpatrick, M.D.
4 Governor Phillip Place

West Pennant Hills, New South Wales 2125, Australia
siobhanefitzpatrick@gmail.com

Twitter: @siobhan_fitz

ACKNOWLEDGMENTS
The authors would like to thank Dr. Cameron Wells 

and Dr. Martin Tio for providing advice and direction 
with statistical analyses and Professor Edwin Kirk for 
review of the manuscript.

REFERENCES
	 1.	 International Society of Aesthetic Plastic Surgery. ISAPS 

international survey on aesthetic/cosmetic procedures 
performed in 2017. Available at: https://www.isaps.org/
medical-professionals/isaps-global-statistics. Accessed June 
5, 2019.

	 2.	 Thoma A, Sprague S, Veltri K, Duku E, Furlong W. A pro-
spective study of patients undergoing breast reduction sur-
gery: Health-related quality of life and clinical outcomes. 
Plast Reconstr Surg. 2007;120:13–26. 

	 3.	 Hennedige AA, Kong TY, Gandhi A. Oncological screen-
ing for bilateral breast reduction: A survey of practice varia-
tions in UK breast and plastics surgeons 2009. J Plast Reconstr 
Aesthet Surg. 2011;64:878–883. 

mailto:siobhanefitzpatrick@gmail.com?subject=
https://www.isaps.org/medical-professionals/isaps-global-statistics. 
https://www.isaps.org/medical-professionals/isaps-global-statistics. 
https://doi.org/10.1097/01.prs.0000263370.94191.90
https://doi.org/10.1097/01.prs.0000263370.94191.90
https://doi.org/10.1097/01.prs.0000263370.94191.90
https://doi.org/10.1097/01.prs.0000263370.94191.90
https://doi.org/10.1016/j.bjps.2010.12.001
https://doi.org/10.1016/j.bjps.2010.12.001
https://doi.org/10.1016/j.bjps.2010.12.001
https://doi.org/10.1016/j.bjps.2010.12.001


Copyright © 2020 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited. 

Volume 146, Number 2 • Occult Breast Cancer in Breast Reduction

125e

	 4.	 Hage JJ, Karim RB. Risk of breast cancer among reduc-
tion mammaplasty patients and the strategies used by 
plastic surgeons to detect such cancer. Plast Reconstr Surg. 
2006;117:727–735; discussion 736. 

	 5.	 Titley O, Armstrong A, Christie J, Fatah M. Pathological 
findings in breast reduction surgery. Br J Plast Surg. 
1999;103:1682–1686. 

	 6.	 Clark CJ, Whang S, Paige KT. Incidence of precancerous 
lesions in breast reduction tissue: A pathologic review of 562 
consecutive patients. Plast Reconstr Surg. 2009;124:1033–1039. 

	 7.	 Cook IS, Fuller CE. Does histopathological examination of 
breast reduction specimens affect patient management and 
clinical follow up? J Clin Pathol. 2004;57:286–289. 

	 8.	 Ayhan S, Başterzi Y, Yavuzer R, et al. Histologic pro-
files of breast reduction specimens. Aesthetic Plast Surg. 
2002;26:203–205. 

	 9.	 Pitanguy I, Torres E, Salgado F, Pires Viana GA. Breast 
pathology and reduction mammaplasty. Plast Reconstr Surg. 
2005;115:729–734; discussion 735. 

	10.	 Australian Institute of Health and Welfare. Cancer data in 
Australia. Available at: https://www.aihw.gov.au/reports/
cancer/cancer-data-in-australia/contents/summary. 
Accessed June 5, 2019.

	11.	 Snyderman RK, Lizardo JG. Statistical study of malignancies 
found before, during or after routine breast plastic opera-
tions. Plast Reconstr Surg. 1960;25:253–256. 

	12.	 Pitanguy I, Torres ET. Histopathological aspects of mam-
mary gland tissue in cases of plastic surgery of breast. Br J 
Plast Surg. 1964;17:297–302. 

	13.	 Blansfield JA, Kukora JS, Goldhahn RT Jr, Buinewicz BR. 
Suspicious findings in reduction mammaplasty speci-
mens: Review of 182 consecutive patients. Ann Plast Surg. 
2004;52:126–130. 

	14.	 Ambaye AB, MacLennan SE, Goodwin AJ, Suppan T, 
Naud S, Weaver DL. Carcinoma and atypical hyperplasia 
in reduction mammaplasty: Increased sampling leads to 
increased detection. A prospective study. Plast Reconstr Surg. 
2009;124:1386–1392. 

	15.	 Celik B, Senen Demiroz D, Yaz M, Muslu U. Radiologically 
innocuous breast reduction specimens: Should we send 
them to pathology lab anyway? G Chir. 2013;34:302–306.

	16.	 Talghini S. Is macromastia a risk factor for breast cancer? A 
study on 198 patients. Pak J Biol Sci. 2013;16:1348–1352. 

	17.	 Horo AG, Acker O, Roussel E, Marret H, Body G. 
Mammoplasty for symmetry in breast reconstruction and his-
tologic assessment. Can J Surg. 2011;54:201–205. 

	18.	 Tadler M, Vlastos G, Pelte MF, et al. Breast lesions in reduc-
tion mammaplasty specimens: A histopathological pattern in 
534 patients. Br J Cancer 2014;110:788–791. 

	19.	 Jansen DA, Murphy M, Kind GM, Sands K. Breast cancer in 
reduction mammoplasty: Case reports and a survey of plastic 
surgeons. Plast Reconstr Surg. 1998;101:361–364. 

	20.	 Tang CL, Brown MH, Levine R, Sloan M, Chong N, Holowaty 
E. Breast cancer found at the time of breast reduction. Plast 
Reconstr Surg. 1999;103:1682–1686. 

	21.	 Hassan F, Pacifico M. Should we be analysing breast reduc-
tion specimens? A systematic analysis of over 1000 consecu-
tive cases. Aesthetic Plast Surg. 2012;36:1105–1113. 

	22.	 Bondeson L, Linell F, Ringberg A. Breast reductions: 
What to do with all the tissue specimens? Histopathology 
1985;9:281–285. 

	23.	 Carlson GW. The management of breast cancer detected by 
reduction mammaplasty. Clin Plast Surg. 2016;43:341–347. 

	24.	 Brewster AM, Parker PA. Current knowledge on contralat-
eral prophylactic mastectomy among women with sporadic 
breast cancer. Oncologist 2011;16:935–941. 

	25.	 Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of 
observational studies in epidemiology: A proposal for report-
ing. Meta-analysis Of Observational Studies in Epidemiology 
(MOOSE) group. JAMA 2000;283:2008–2012. 

	26.	 Schwarzer G. Meta: An R package for meta-analysis. R News 
2007;7:40–45.

	27.	 Lipsey M, Wilson D. Practical Meta-Analysis. Vol 49. Thousand 
Oaks, Calif: Sage; 2001.

	28.	 DerSimonian R, Laird N. Meta-analysis in clinical trials. 
Control Clin Trials 1986;7:177–188. 

	29.	 Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring 
inconsistency in meta-analyses. BMJ 2003;327:557–560. 

	30.	 Mantel N, Haenszel W. Statistical aspects of the analysis of 
data from retrospective studies of disease. J Natl Cancer Inst. 
1959;22:719–748.

	31.	 Egger M, Davey Smith G, Schneider M, Minder C. Bias in 
meta-analysis detected by a simple, graphical test. BMJ 
1997;315:629–634. 

	32.	 Ambaye AB, Goodwin AJ, MacLennan SE, Naud S, 
Weaver DL. Recommendations for pathologic evalua-
tion of reduction mammoplasty specimens: A prospective 
study with systematic tissue sampling. Arch Pathol Lab Med. 
2017;141:1523–1528. 

	33.	 Kyriopoulos E, Kakagia D, Zapandioti P, Papaliodi E, 
Tsoutsos D. Pathologic findings in breast reduction speci-
mens: Detection of occult premalignant and cancerous 
lesions. Onkologie 2012;35:583–586. 

	34.	 Cruz NI, Guerrero A, González CI. Current findings in the 
pathological evaluation of breast reduction specimens. Bol 
Asoc Med P R 1989;81:387–389.

	35.	 Kececi Y, Tasli FA, Yagcı A, Sır E, Canpolat S, Vardar E. 
Histopathologic findings in breast reduction specimens. J 
Plast Surg Hand Surg. 2014;48:122–125. 

	36.	 Slezak S, Bluebond-Langner R. Occult carcinoma in 866 
reduction mammaplasties: Preserving the choice of lumpec-
tomy. Plast Reconstr Surg. 2011;127:525–530. 

	37.	 Acevedo F, Armengol VD, Deng Z, et al. Pathologic findings 
in reduction mammoplasty specimens: A surrogate for the 
population prevalence of breast cancer and high-risk lesions. 
Breast Cancer Res Treat. 2019;173:201–207. 

	38.	 Freedman BC, Smith SM, Estabrook A, Balderacchi J, 
Tartter PI. Incidence of occult carcinoma and high-risk 
lesions in mammaplasty specimens. Int J Breast Cancer 
2012;2012:145630. 

	39.	 Merkkola-von Schantz PA, Jahkola TA, Krogerus LA, 
Kauhanen SMC. Reduction mammaplasty in patients with 
history of breast cancer: The incidence of occult cancer and 
high-risk lesions. Breast 2017;35:157–161. 

	40.	 Merkkola-von Schantz PA, Jahkola TA, Krogerus LA, 
Hukkinen KS, Kauhanen SM. Should we routinely analyze 
reduction mammaplasty specimens? J Plast Reconstr Aesthet 
Surg. 2017;70:196–202. 

	41.	 Aytac B, Sahsine T, Erturk FY, Kahveci R, Gokgoz S. 
Evaluation of incidence and histolopathological findings of 
breast lesions in reduction mammoplasty specimens: Uludag 
University experience. J Pak Med Assoc. 2013;63:878–881.

	42.	 Colleau M, Magalon G, Bonnier P. Breast carcinoma diag-
nosed from surgical specimens: Retrospective study on three 
years (in French). Ann Chir Plast Esthet. 2005;50:127–133.

	43.	 Colwell AS, Kukreja J, Breuing KH, Lester S, Orgill DP. Occult 
breast carcinoma in reduction mammaplasty specimens: 
14-year experience. Plast Reconstr Surg. 2004;113:1984–1988. 

	44.	 Desouki MM, Li Z, Hameed O, Fadare O, Zhao C. Incidental 
atypical proliferative lesions in reduction mammoplasty 
specimens: Analysis of 2498 cases from 2 tertiary women’s 
health centers. Hum Pathol. 2013;44:1877–1881. 

https://doi.org/10.1097/01.prs.0000200060.33601.2a
https://doi.org/10.1097/01.prs.0000200060.33601.2a
https://doi.org/10.1097/01.prs.0000200060.33601.2a
https://doi.org/10.1097/01.prs.0000200060.33601.2a
https://doi.org/10.1016/s0007-1226(96)90028-4
https://doi.org/10.1016/s0007-1226(96)90028-4
https://doi.org/10.1016/s0007-1226(96)90028-4
https://doi.org/10.1097/PRS.0b013e3181b45801
https://doi.org/10.1097/PRS.0b013e3181b45801
https://doi.org/10.1097/PRS.0b013e3181b45801
https://doi.org/10.1136/jcp.2003.012427
https://doi.org/10.1136/jcp.2003.012427
https://doi.org/10.1136/jcp.2003.012427
https://doi.org/10.1007/s00266-002-1486-z
https://doi.org/10.1007/s00266-002-1486-z
https://doi.org/10.1007/s00266-002-1486-z
https://doi.org/10.1097/01.prs.0000152683.62899.50
https://doi.org/10.1097/01.prs.0000152683.62899.50
https://doi.org/10.1097/01.prs.0000152683.62899.50
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia/contents/summary. 
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia/contents/summary. 
https://doi.org/10.1097/00006534-196003000-00006
https://doi.org/10.1097/00006534-196003000-00006
https://doi.org/10.1097/00006534-196003000-00006
https://doi.org/10.1016/s0007-1226(64)80046-1
https://doi.org/10.1016/s0007-1226(64)80046-1
https://doi.org/10.1016/s0007-1226(64)80046-1
https://doi.org/10.1097/01.sap.0000100894.79413.74
https://doi.org/10.1097/01.sap.0000100894.79413.74
https://doi.org/10.1097/01.sap.0000100894.79413.74
https://doi.org/10.1097/01.sap.0000100894.79413.74
https://doi.org/10.1097/PRS.0b013e3181b988da
https://doi.org/10.1097/PRS.0b013e3181b988da
https://doi.org/10.1097/PRS.0b013e3181b988da
https://doi.org/10.1097/PRS.0b013e3181b988da
https://doi.org/10.1097/PRS.0b013e3181b988da
https://doi.org/10.3923/pjbs.2013.1348.1352
https://doi.org/10.3923/pjbs.2013.1348.1352
https://doi.org/10.1503/cjs.038109
https://doi.org/10.1503/cjs.038109
https://doi.org/10.1503/cjs.038109
https://doi.org/10.1038/bjc.2013.708
https://doi.org/10.1038/bjc.2013.708
https://doi.org/10.1038/bjc.2013.708
https://doi.org/10.1097/00006534-199802000-00014
https://doi.org/10.1097/00006534-199802000-00014
https://doi.org/10.1097/00006534-199802000-00014
https://doi.org/10.1097/00006534-199905060-00016
https://doi.org/10.1097/00006534-199905060-00016
https://doi.org/10.1097/00006534-199905060-00016
https://doi.org/10.1007/s00266-012-9919-9
https://doi.org/10.1007/s00266-012-9919-9
https://doi.org/10.1007/s00266-012-9919-9
https://doi.org/10.1111/j.1365-2559.1985.tb02445.x
https://doi.org/10.1111/j.1365-2559.1985.tb02445.x
https://doi.org/10.1111/j.1365-2559.1985.tb02445.x
https://doi.org/10.1016/j.cps.2015.12.001
https://doi.org/10.1016/j.cps.2015.12.001
https://doi.org/10.1634/theoncologist.2011-0022
https://doi.org/10.1634/theoncologist.2011-0022
https://doi.org/10.1634/theoncologist.2011-0022
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1016/0197-2456(86)90046-2
https://doi.org/10.1016/0197-2456(86)90046-2
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.5858/arpa.2016-0492-OA
https://doi.org/10.5858/arpa.2016-0492-OA
https://doi.org/10.5858/arpa.2016-0492-OA
https://doi.org/10.5858/arpa.2016-0492-OA
https://doi.org/10.5858/arpa.2016-0492-OA
https://doi.org/10.1159/000342701
https://doi.org/10.1159/000342701
https://doi.org/10.1159/000342701
https://doi.org/10.1159/000342701
https://doi.org/10.3109/2000656X.2013.823093
https://doi.org/10.3109/2000656X.2013.823093
https://doi.org/10.3109/2000656X.2013.823093
https://doi.org/10.1097/PRS.0b013e3181fed5dc
https://doi.org/10.1097/PRS.0b013e3181fed5dc
https://doi.org/10.1097/PRS.0b013e3181fed5dc
https://doi.org/10.1007/s10549-018-4962-0
https://doi.org/10.1007/s10549-018-4962-0
https://doi.org/10.1007/s10549-018-4962-0
https://doi.org/10.1007/s10549-018-4962-0
https://doi.org/10.1155/2012/145630
https://doi.org/10.1155/2012/145630
https://doi.org/10.1155/2012/145630
https://doi.org/10.1155/2012/145630
https://doi.org/10.1016/j.breast.2017.07.009
https://doi.org/10.1016/j.breast.2017.07.009
https://doi.org/10.1016/j.breast.2017.07.009
https://doi.org/10.1016/j.breast.2017.07.009
https://doi.org/10.1016/j.bjps.2016.10.010
https://doi.org/10.1016/j.bjps.2016.10.010
https://doi.org/10.1016/j.bjps.2016.10.010
https://doi.org/10.1016/j.bjps.2016.10.010
https://doi.org/10.1097/01.prs.0000122212.37703.6e
https://doi.org/10.1097/01.prs.0000122212.37703.6e
https://doi.org/10.1097/01.prs.0000122212.37703.6e
https://doi.org/10.1016/j.humpath.2013.02.015
https://doi.org/10.1016/j.humpath.2013.02.015
https://doi.org/10.1016/j.humpath.2013.02.015
https://doi.org/10.1016/j.humpath.2013.02.015


Copyright © 2020 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited. 

126e

Plastic and Reconstructive Surgery • August 2020

	45.	 Dotto J, Kluk M, Geramizadeh B, Tavassoli FA. Frequency 
of clinically occult intraepithelial and invasive neoplasia in 
reduction mammoplasty specimens: A study of 516 cases. Int 
J Surg Pathol. 2008;16:25–30. 

	46.	 Goyal A, Coulson SG, Wu JM, Suvarna SK, Reed MW, 
Caddy CM. Occult breast carcinoma in breast reduction 
specimens in European women. Breast Cancer Res Treat. 
2011;128:749–753. 

	47.	 Huysmans M, Bronckaers M, Schillebeeckx C, Servaes D. 
Incidental breast carcinoma in reduction mammoplasty. Acta 
Chir Belg. 2017;117:308–311. 

	48.	 Ishag MT, Bashinsky DY, Beliaeva IV, Niemann TH, Marsh 
WL Jr. Pathologic findings in reduction mammaplasty speci-
mens. Am J Clin Pathol. 2003;120:377–380. 

	49.	 Kakagia D, Fragia K, Grekou A, Tsoutsos D. Reduction mam-
maplasty specimens and occult breast carcinomas. Eur J Surg 
Oncol. 2005;31:19–21. 

	50.	 Li Z, Fadare O, Hameed O, Zhao C, Desouki MM. Incidental 
atypical proliferative lesions in reduction mammoplasty 
specimens in patients with a history of breast cancer. Hum 
Pathol. 2014;45:104–109. 

	51.	 Petit JY, Rietjens M, Contesso G, Bertin F, Gilles R. 
Contralateral mastoplasty for breast reconstruction: A good 
opportunity for glandular exploration and occult carcino-
mas diagnosis. Ann Surg Oncol. 1997;4:511–515. 

	52.	 Ricci MD, Munhoz AM, Pinotti M, et al. The influence of 
reduction mammaplasty techniques in synchronous breast 
cancer diagnosis and metachronous breast cancer preven-
tion. Ann Plast Surg. 2006;57:125–132; discussion 133. 

	53.	 Samdanci ET, Firat C, Cakir E, Ak M, Sayin S, Nurkabul Z. 
The incidence of non-proliferative and precancerous lesions 
of reduction mammoplasty: Evaluation of 273 cases. Eur Rev 
Med Pharmacol Sci. 2011;15:1207–1211.

	54.	 Sorin T, Fyad JP, Pujo J, et al. Incidence of occult contralat-
eral carcinomas of the breast following mastoplasty aimed at 
symmetrization. Ann Chir Plast Esthet. 2014;59:e21–e28. 

	55.	 Sorin T, Fyad JP, Delay E, et al. Occult cancer in specimens 
of reduction mammaplasty aimed at symmetrization: A mul-
ticentric study of 2718 patients. Breast 2015;24:272–277. 

	56.	 Usón P, Filho D, Bugano D, et al. Incidental findings in 
reduction mammoplasty specimens in patients with no prior 
history of breast cancer: An analysis of 783 specimens. Pathol 
Oncol Res. 2018;24:95–99. 

	57.	 Viana GA, Pitanguy I, Torres E. Histopathological findings 
in surgical specimens obtained from reduction mammaplas-
ties. Breast 2005;14:242–248. 

	58.	 National Breast and Ovarian Cancer Centre and Australian 
Cancer Network. The Pathology Reporting of Breast Cancer: A 
Guide for Pathologists, Surgeons, Radiologists and Oncologists. 3rd 

ed. Surry Hills, NSW, Australia: National Breast and Ovarian 
Cancer Centre; 2008.

	59.	 Sakr RA, Schizas M, Carniello JV, et al. Targeted capture 
massively parallel sequencing analysis of LCIS and invasive 
lobular cancer: Repertoire of somatic genetic alterations and 
clonal relationships. Mol Oncol. 2016;10:360–370. 

	60.	 Australian Government: Cancer Australia. Clinical guidance 
for the management of lobular carcinoma in situ. Available at: 
https://canceraustralia.gov.au/publications-and-resources/
clinical-practice-guidelines/clinical-guidance-management-
lobular-carcinoma-situ. Accessed June 20, 2019.

	61.	 Sen LQ, Berg WA, Hooley RJ, Carter GJ, Desouki MM, 
Sumkin JH. Core breast biopsies showing lobular carci-
noma in situ should be excised and surveillance is reason-
able for atypical lobular hyperplasia. AJR Am J Roentgenol. 
2016;207:1132–1145. 

	62.	 Butler CE, Hunt KK, Singletary SE. Management of breast 
carcinoma identified intraoperatively during reduction 
mammaplasty. Ann Plast Surg. 2003;50:193–197. 

	63.	 Harcourt DM, Rumsey NJ, Ambler NR, et al. The psychologi-
cal effect of mastectomy with or without breast reconstruc-
tion: A prospective, multicenter study. Plast Reconstr Surg. 
2003;111:1060–1068. 

	64.	 Shetty MK. Screening for breast cancer. In: Shetty M, ed. 
Breast Cancer Screening and Diagnosis. New York: Springer; 
2015:23–36.

	65.	 Australian Government: Cancer Australia. BreastScreen 
Australia: About breast screening. Available at: http://www.
cancerscreening.gov.au/internet/screening/publishing.
nsf/Content/about-breast-screening. Accessed June 20, 
2019.

	66.	 Oeffinger KC, Fontham ET, Etzioni R, et al.; American 
Cancer Society. Breast cancer screening for women at aver-
age risk: 2015 guideline update from the American Cancer 
Society. JAMA 2015;314:1599–1614. 

	67.	 Tabar L, Fagerberg G, Chen HH, et al. Efficacy of breast 
cancer screening by age: New results from the Swedish Two-
County Trial. Cancer 1995;75:2507–2517. 

	68.	 Meiniero M, Moy L, Baron P, et al.; American College of 
Radiology. American College of Radiology ACR appropriate-
ness criteria breast cancer screening. Available at: https://
acsearch.acr.org/docs/70910/Narrative/. Accessed October 
21, 2019.

	69.	 El Khouli RH, Jacobs MA, Macura KJ. Breast MRI for diagno-
sis and staging of breast cancer. In: Shetty M, ed. Breast Cancer 
Screening and Diagnosis. New York: Springer; 2015:181–200.

	70.	 Zambacos GJ. Commentary on: Is histological evaluation of 
reduction mammaplasty specimens worthwhile? Aesthet Surg 
J. 2019;39:NP185–NP188. 

https://doi.org/10.1177/1066896907307176
https://doi.org/10.1177/1066896907307176
https://doi.org/10.1177/1066896907307176
https://doi.org/10.1177/1066896907307176
https://doi.org/10.1007/s10549-011-1589-9
https://doi.org/10.1007/s10549-011-1589-9
https://doi.org/10.1007/s10549-011-1589-9
https://doi.org/10.1007/s10549-011-1589-9
https://doi.org/10.1080/00015458.2017.1328767
https://doi.org/10.1080/00015458.2017.1328767
https://doi.org/10.1080/00015458.2017.1328767
https://doi.org/10.1309/4kd652hn739xtlm3
https://doi.org/10.1309/4kd652hn739xtlm3
https://doi.org/10.1309/4kd652hn739xtlm3
https://doi.org/10.1016/j.ejso.2004.07.026
https://doi.org/10.1016/j.ejso.2004.07.026
https://doi.org/10.1016/j.ejso.2004.07.026
https://doi.org/10.1016/j.humpath.2013.08.010
https://doi.org/10.1016/j.humpath.2013.08.010
https://doi.org/10.1016/j.humpath.2013.08.010
https://doi.org/10.1016/j.humpath.2013.08.010
https://doi.org/10.1007/bf02303678
https://doi.org/10.1007/bf02303678
https://doi.org/10.1007/bf02303678
https://doi.org/10.1007/bf02303678
https://doi.org/10.1097/01.sap.0000216245.16475.b9
https://doi.org/10.1097/01.sap.0000216245.16475.b9
https://doi.org/10.1097/01.sap.0000216245.16475.b9
https://doi.org/10.1097/01.sap.0000216245.16475.b9
https://doi.org/10.1016/j.anplas.2013.12.007
https://doi.org/10.1016/j.anplas.2013.12.007
https://doi.org/10.1016/j.anplas.2013.12.007
https://doi.org/10.1016/j.breast.2015.02.033
https://doi.org/10.1016/j.breast.2015.02.033
https://doi.org/10.1016/j.breast.2015.02.033
https://doi.org/10.1007/s12253-017-0230-6
https://doi.org/10.1007/s12253-017-0230-6
https://doi.org/10.1007/s12253-017-0230-6
https://doi.org/10.1007/s12253-017-0230-6
https://doi.org/10.1016/j.breast.2004.12.006
https://doi.org/10.1016/j.breast.2004.12.006
https://doi.org/10.1016/j.breast.2004.12.006
https://doi.org/10.1016/j.molonc.2015.11.001
https://doi.org/10.1016/j.molonc.2015.11.001
https://doi.org/10.1016/j.molonc.2015.11.001
https://doi.org/10.1016/j.molonc.2015.11.001
https://canceraustralia.gov.au/publications-and-resources/clinical-practice-guidelines/clinical-guidance-management-lobular-carcinoma-situ
https://canceraustralia.gov.au/publications-and-resources/clinical-practice-guidelines/clinical-guidance-management-lobular-carcinoma-situ
https://canceraustralia.gov.au/publications-and-resources/clinical-practice-guidelines/clinical-guidance-management-lobular-carcinoma-situ
https://doi.org/10.2214/AJR.15.15425
https://doi.org/10.2214/AJR.15.15425
https://doi.org/10.2214/AJR.15.15425
https://doi.org/10.2214/AJR.15.15425
https://doi.org/10.2214/AJR.15.15425
https://doi.org/10.1097/01.SAP.0000029626.42720.B1
https://doi.org/10.1097/01.SAP.0000029626.42720.B1
https://doi.org/10.1097/01.SAP.0000029626.42720.B1
https://doi.org/10.1097/01.PRS.0000046249.33122.76
https://doi.org/10.1097/01.PRS.0000046249.33122.76
https://doi.org/10.1097/01.PRS.0000046249.33122.76
https://doi.org/10.1097/01.PRS.0000046249.33122.76
http://www.cancerscreening.gov.au/internet/screening/publishing.nsf/Content/about-breast-screening. 
http://www.cancerscreening.gov.au/internet/screening/publishing.nsf/Content/about-breast-screening. 
http://www.cancerscreening.gov.au/internet/screening/publishing.nsf/Content/about-breast-screening. 
https://doi.org/10.1001/jama.2015.12783
https://doi.org/10.1001/jama.2015.12783
https://doi.org/10.1001/jama.2015.12783
https://doi.org/10.1001/jama.2015.12783
https://doi.org/10.1002/1097-0142(19950515)75:10<2507::aid-cncr2820751017>3.0.co;2-h
https://doi.org/10.1002/1097-0142(19950515)75:10<2507::aid-cncr2820751017>3.0.co;2-h
https://doi.org/10.1002/1097-0142(19950515)75:10<2507::aid-cncr2820751017>3.0.co;2-h
https://acsearch.acr.org/docs/70910/Narrative/
https://acsearch.acr.org/docs/70910/Narrative/
https://doi.org/10.1093/asj/sjy314
https://doi.org/10.1093/asj/sjy314
https://doi.org/10.1093/asj/sjy314

