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ABSTRACT

Pleomorphic adenoma (PA) is a common tumor of the salivary gland, but rarely occurs in the breast. PA of the breast is a benign 

tumor that usually presents as a periareolar nodule. Core-needle biopsies may yield misdiagnosis with complex fibroadenoma, 

phyllodes tumor and metaplastic breast cancer due to the mixture of stromal and epithelial elements. We present a case of PA of 

the breast suspected after core-needle biopsy, but confirmed after surgical excision. The importance to make a correct diagnosis 

consists in avoid extensive unnecessary surgery, such as mastectomy, since PA can be treated with local surgical resection. 

KEYWORDS: adenoma, pleomorphic; breast neoplasms; neoplasms, glandular and epithelial.

CASE REPORT
https://doi.org/10.29289/2594539420200064

INTRODUCTION
Pleomorphic adenoma (PA) is a benign tumor commonly found in the 
parotid gland, but rarely described in breasts1. PA is a mixed tumor, 
composed of epithelial and myoepithelial elements, which can occur 
in either breast or parotid tissues due to its common embryological 
ectodermal origin2. Accurate identification is important to avoid 
misdiagnosis such as a primary sarcoma, an adenomyoepithelioma, 
a Phyllodes tumor or metaplastic breast carcinoma that may lead to 
unnecessary extensive surgery3-5. Thus, we report a case of a PA sus-
pected after core needle biopsy and confirmed after surgical excision.    

CASE REPORT
An asymptomatic 71-year-old woman presented a lump in her 
right breast during breast cancer screening. Mammography and 
breast ultrasound showed a periareolar, irregular and hypoechoic 
lump in the lower internal quadrant of the right breast, measuring 
9 mm (Figure 1). Core-needle biopsy demonstrated a benign bipha-
sic neoplasm, composed of a mixture of epithelial and myoepithe-
lial cells, with a focus of apocrine metaplasia, sclerosing adenosis, 
and chondromyxoid stroma (Figure 2). Immunohistochemistry 
revealed p63 and calponin expression in myoepithelial cells, in 
addition to a low Ki67 proliferation index (Figure 2). Based on his-
topathological findings, it was not possible to differentiate between 
complex fibroadenoma and PA of the breast. Consequently, the 
patient underwent surgical excision of the nodule. Examination 

of the surgical specimen showed a well-defined lesion with clear 
margins, and characteristic epithelial and myoepithelial elements 
without atypia, embedded into a chondromyxoid stroma, with 
foci of chondroid metaplasia (Figure 3). Final pathological report 
confirmed PA of the breast.

This study was approved by the Ethics and Research Committee 
of the A.C. Camargo Cancer Center (number 4.213.207) and was 
conducted following the Helsinki Declaration principles. All infor-
mation and images were de-identified.

DISCUSSION
PA of the breast was first reported in 19066. Since then, less than a hun-
dred cases have been reported worldwide, including one from Brazil3,7-12. 
PA typically occurs in females between 23 to 85 years of age7 and is usu-
ally located in the periareolar region and in the right breast13. PA pres-
ents clinically as a breast nodule with an average size of 2 cm, which 
can be palpable and difficult to differentiate from breast cancer11,14. 

There are no specific imaging findings of PA11. Although PA is 
often reported as a well-circumscribed lump, it may demonstrate 
irregular contours on breast ultrasound and can appear as a lump 
without microcalcifications on mammography3. On pathological 
examination, PA appears as a circumscribed lesion that is clearly 
demarcated from the surrounding tissue, and is characterized by a 
mixture of epithelial and mesenchymal components such as glandu-
lar ducts, myoepithelial cells, myxomatous stroma, and cartilaginous 
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Figure 1. Mammography (left) and ultrasound (right) demonstrating a 9 mm hypoechoic and irregular nodule in the lower internal 
quadrant of the right breast.

Figure 2. Hematoxylin-eosin stain (100x) of core-needle biopsy specimen of (A) the right breast lump showing glands surrounded 
by epithelial and myoepithelial cells and (B) focus of chondromyxoid stroma. Immunohistochemical (100x) of core-needle biopsy 
specimen of the right breast lump showing positivity for p63 (nuclear) and (C) calponin (cytoplasmatic) expression in myoepithelial 
cells and (D) low Ki67 proliferation rate.

Figure 3. (A) Hematoxylin-eosin stain of surgical specimen showing a well-defined lesion under low-power magnification (40x) and 
(B) a high-power magnification (200x) of pleomorphic adenoma with glandular elements in chondromyxoid stroma with cartilagi-
nous and osseous metaplasia.
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components. PA diagnosis can be difficult in core biopsy specimens 
because it must be differentiated from complex fibroadenoma or 
phyllodes tumor1,3,4,15. In addition, two case reports have described 
misdiagnoses of breast PA identified as matrix-producing metaplas-
tic breast cancer in core-needle biopsy specimens4,15. 

Recommended treatment is local resection with 3 mm of clear 
margins to avoid disruption of the tumor capsule2,4. PA is an indolent 
tumor, but recurrences have been reported2,13. Recurrence is usu-
ally in the adjacent subareolar area, with an average postoperative 
recurrence interval of 4 years2,4.

CONCLUSIONS
Breast PA is a rare tumor that presents clinically as a periareolar nodule. 
Despite its being a benign tumor, the diagnosis from core-needle biopsy 
specimens is difficult due to the mixture of stromal and epithelial ele-
ments that can raise a differential diagnosis of complex fibroadenoma, 
phyllodes tumor, and metaplastic breast cancer. This case illustrates 
a presentation of a breast lump in an elderly patient for whom breast 

cancer was the primary diagnostic consideration. Diagnostic accu-
racy is essential to avoid extensive surgical overtreatment such as 
mastectomy, as PA can be cured by local surgical resection.
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ABSTRACT

Introduction: Gynecomastia (GM) is a benign proliferation of glandular breast tissue in men. Some cases need surgical intervention. 

Traditional open surgery by semicircular inferior periareolar incision is the most common surgical approach. In order to obtain 

better esthetic results, some alternatives to open surgery have been proposed, such as liposuction, endoscopic mastectomy, 

and vacuum-assisted excision (VAE). Objective: To describe the technical surgical approach of ultrasound-guided VAE of GM and 

its results from a case series. Method: This is an evaluation of seven GM cases submitted to ultrasound-guided VAE with a 10G 

needle using the ENCOR® BD whole circumference automated breast biopsy system in Redimasto – Redimama, a Brazilian breast 

center. The result was considered good or satisfactory when it showed minimal remaining gland, good symmetry, no retraction, 

necrosis, hypertrophic scar, or displacement of the nipple-areola complex. All patients answered a questionnaire to evaluate 

their satisfaction and perception of the procedure. Results: Seven (7) patients with Simon grade 1 and 2 bilateral GM underwent 

ultrasound-guided VAE. No case of displacement, necrosis, or retraction of the nipple-areola complex, post-procedure bleeding, 

infection, skin necrosis, or asymmetry was detected. No patient reported decrease or change in nipple sensation or erection. 

All patients had bruises and hematomas that spontaneously resolved within 30 days. All results were considered good or excellent 

by patients and surgeons. Conclusion: Minimally invasive ultrasound-guided VAE is an excellent alternative for the treatment of 

GM. It is better indicated for Simon grade 1 and 2 GM, with good and excellent esthetic results, small scar, and low rates of nipple 

and areolar complications. It allows an outpatient procedure with low morbidity (local anesthesia) and fast recovery. 

KEYWORDS: gynecomastia; mammary ultrasonography; interventional ultrasound; needle bipsy.

CASE REPORT
https://doi.org/10.29289/2594539420200069

INTRODUCTION
Gynecomastia (GM) is a benign proliferation of glandular breast 
tissue in men1. It is the most common male breast disorder, 
accounting for nearly 60% of them. It can be unilateral or, most 
often, bilateral. GM is a common condition with a prevalence 
of 32% to 65%, depending on age, and can affect up to 70% of 
all pubescent boys2. A man’s lifespan has three peaks: the first 
occurs during infancy, the second during puberty, and the third 
in middle-aged and older men1,2. GM in infancy and puberty 
resolves spontaneously in most cases. Proper investigation is 
highly recommended among adults and older adults to exclude 
underlying diseases1. 

GM typically results from an absolute or relative deficiency 
of androgen action or excessive estrogen action in the breast tis-
sue2. No treatment is necessary for asymptomatic adolescents or 
men, but it is required when GM is progressive, painful, or causes 
cosmetic discomfort. It usually resolves by itself or by removing 
the underlying cause, such as medication, anabolic-androgenic 
steroid abuse, or treatment of systemic diseases3. Medical ther-
apy can also be prescribed for patients with a recent diagnosis — 
within two years —, but is less effective for long-standing GM. 
Some cases need surgical intervention. According to Simon, GM 
can be classified into grades4 (Table 1).

Traditional open surgery by semicircular inferior periareolar 
incision is the most common surgical approach, but it may cause 
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significant morbidities, such as asymmetry, poor scarring, and 
nipple-areola complex retraction or necrosis5-7. In order to obtain 
better esthetic results, some alternatives to open surgery have 
been proposed, such as liposuction, endoscopic mastectomy, and 
vacuum-assisted excision (VAE)7-9. 

In the last few years, the use of vacuum-assisted devices, 
originally created to diagnose breast lesions by radiologically-
guided procedures, has shown to be promising in the surgical 
management of GM8-12.

OBJECTIVE
To describe the technical surgical approach of ultrasound-guided 
VAE of GM and its results from a case series.

METHOD
The study consists of seven GM cases evaluated from December 
1, 2018, to December 1, 2019. The patients underwent ultrasound-
guided VAE with a 10G needle using the ENCOR® BD whole cir-
cumference automated breast biopsy system in Redimasto — 
Redimama, a Brazilian breast center. Before the procedure, all 
patients were submitted to a clinical evaluation with full his-
tory and physical examination by a breast surgeon, as well as 
mammography, breast ultrasound, and blood tests. All patients 
signed an informed consent form for the VAE procedure. All pro-
cedures were performed by breast surgeons experts in ultra-
sound-guided VAE. The procedures took place in the breast 
center, in an outpatient approach, through a 3 mm incision 
in each breast, with local anesthesia, using 2% lidocaine and 
bupivacaine when necessary, according to the maximum dose 

for the patient’s weight. No sedation was necessary. After the 
10G needle was introduced and positioned via ultrasound, 
the automated vacuum device was activated (Figures 1 and 2). 
The number of fragments extracted from each breast varied 
according to the surgeon’s judgment of each case, taking into 
account the amount of breast tissue during clinical examina-
tion, mammography, and breast ultrasound before surgery, as 
well as the real-time breast ultrasound evaluation during the 
procedure. The vacuum method for dense breasts with fine 
precision was used for all cases. The resection performed left 
a 1-cm thick gland behind the nipple, just like the standard 
surgical procedure. At the end of the VAE of the GM, vacuum 
and manual suction of the residual cavity were performed to 
avoid or reduce the incidence of postoperative hematomas and 
bruises. Only one patient had the surgical cavity marked with a 
metal clip. Mammographic images were obtained one and six 
months after VAE to evaluate the removal of the glandular tissue 
(Figure 3). Patients wore a thoracic compression belt for at least 
30 days. Follow-up was scheduled at 7 days, 14 days, 1 month, 
2 months, and 6 months after the procedure, and consisted of 
clinical examination, pictures, and survey of the patient’s and 
breast surgeon’s satisfaction. The result was considered good or 
satisfactory when it showed minimal remaining gland, good 
symmetry, no retraction, necrosis, hypertrophic scar, or dis-
placement of the nipple-areola complex. All patients answered 
a questionnaire to evaluate their satisfaction and perception 
of the procedure. 

RESULTS
Seven patients with Simon grade 1 and 2 bilateral GM under-
went ultrasound-guided VAE. One of them had undergone pre-
vious traditional open surgical treatment of GM with unsatis-
factory results, and all patients expressed their wish to have an 
excision with less morbidity, small scars, and good esthetic out-
come. The mean age was 27.5 years (ranging from 19 to 34 years). 
The average procedure time was 28 minutes (ranging from 23 
to 54 minutes). The main complaint and indication for the pro-
cedure was the esthetic appearance of GM, followed by physi-
cal deformity. One patient had an areola fissure caused by the 
vacuum suction during the procedure, which was promptly 
sutured and did not affect the final esthetic result. At follow-
up, all patients and breast surgeons reported excellent or good 
satisfaction (Figures 4 and 5), and at the six-month review, no 
patient presented recurrence or asked for another intervention 
or open surgery. No patient had postoperative seroma, bleeding, 
or hemorrhage or needed to be taken to the operating room at 
any time, during or after the surgical procedure and follow-up. 
All procedures were performed in an outpatient setting, with 
local anesthesia and no sedation. Histological evaluation revealed 
benign GM in all patients. No case of displacement, necrosis, or 

Table 1. Simon grade of gynecomastia.

Grade 1 small breast without excess skin

Grade 2 moderate breast without excess skin

Grade 3 moderate breast with excess skin

Grade 4 large breast with excess skin

Figure 1. Ultrasound-guided vacuum-assisted excision of gyne-
comastia: surgical approach.
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Figure 2. Ultrasound-guided vacuum-assisted excision of gynecomastia: surgical specimen. 

Figure 3. Mammograms before and six months after ultrasound-guided vacuum-assisted excision of gynecomastia.
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retraction of the nipple-areola complex was detected. None of 
the individuals investigated presented postoperative bleed-
ing, infection, skin necrosis, or asymmetry. No patient reported 
decrease or change in nipple sensation or erection. All patients 
had bruises and hematomas that spontaneously resolved within 
30 days of VAE, with excellent or good cosmetic results and no 
skin sequelae. The individuals investigated were able to return 
to their life activities in 2 days and to physical work in 14 days. 
Physical activities were allowed two weeks after the procedure. 
All results were considered good or excellent by patients and 
surgeons (Table 213 and Figure 3).

DISCUSSION
The main goal of treating GM is to remove the excess of breast 
tissue, achieving the best symmetry with minimal scarring 
and good or excellent esthetic results. Different from subcu-
taneous mastectomy for cancer treatment, the purpose of 
GM surgery is not to excise all breast tissue in an oncologic 
fashion. GM surgery aims to remove enough breast tissue to 
obtain a good cosmetic result and avoid clinical recurrence. 
The open surgical approach is still the standard procedure for 
persistent GM after one or two years, especially when associ-
ated with psychological distress, unsatisfactory body image, 
and avoidance of activities in which the chest is exposed 
(sports and swimming)4. For years, subcutaneous mastectomy 
through a semicircular inferior areolar incision, associated 
or not with liposuction, has been the gold-standard surgical 

procedure for this condition. The results are usually satisfac-
tory, but postoperative complications are common, including 
areola deformity or retraction; “saucer-shaped defect” (from 
over-resection of breast tissue); seroma; poor scarring, such 
as retraction, hypertrophic scar, or keloid formation; wound 
dehiscence; and nipple retraction, necrosis, or altered sensa-
tion. The side effects of standard surgery have been a long-
standing concern. In 1987, Courtiss et al. published an article 
reporting that 101 out of 159 patients presented high com-
plication rates after traditional excision for the treatment of 
GM, including under-resection (21.9%), “saucer-shaped defect” 
(18.7%), poor scarring (18.7%), hematoma (16.1%), and seroma 
(9.4%)6. In order to decrease morbidity and improve esthetic 
results, the GM treatment should improve with new surgical 
techniques and minimally invasive procedures. 

More recently, some groups have described an endoscope-
assisted subcutaneous mastectomy5, with a smaller inci-
sion. However, this technique did not eliminate the potential 
complication of having a scar on a visible part of the chest 
or axillae, and the risk of nipple-areola complex complica-
tions remains8.

In 2010, the Royal College of Surgeons of England pub-
lished the first article about a vacuum-assisted biopsy device 
associated with liposuction to provide a minimally invasive 
approach for GM, with excellent results8. The group suggested 
that ultrasound guidance could be positive in those cases. 
One year later, the Chinese experience with a vacuum-assisted 
biopsy device was also published9. Recently, the indications 

Figure 4. 34-year-old man with Simon grade 2 gynecomastia.
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for VAE have expanded to more severe Simon grades of GM, 
with the procedure performed in the operating room under 
general anesthesia10.  

A recent prospective series compared VAE of GM with open 
traditional surgery. The VAE group had significantly smaller scar 
sizes (0.40 ± 0.08 cm vs. 5.34 ± 0.38 cm, p < 0.01), shorter healing 
time (3.67 ± 0.71 days vs. 7.90 ± 0.92 days, p < 0.01) and hospital-
ization (2.60 ± 0.62 vs. 7.17 ± 0.83 days, p < 0.01), as well as higher 
postoperative satisfaction (4.70 ± 0.60 scores vs. 3.20 ± 0.55 scores, 
p < 0.01). The incidence rate of bruises was significantly higher 
in the VAE group compared to the open surgical group (47% vs. 
17%, p = 0.013 and 54% vs. 20%, p = 0.007), respectively11. 

The benefits of VAE are similar to those of minimally 
invasive procedures in general — reduced morbidity, better 
esthetic results, fewer recovery days, and no hospitalization 
time or cost8. The results from this series corroborate the 
findings of other series and studies. Depending on the GM 
grade, the VAE can be performed with local anesthesia, with 
or without sedation. With the evolution of vacuum-assisted 
devices, better vacuum aspiration, and multiple fragments 
collected in an automated circular approach with one-step 
needle insertion, it is possible to remove a considerable amount 
of breast tissue in a few minutes, reducing the odds of infec-
tion or complication. A study reported a median time of 50 

Figure 5. Same patient six months after ultrasound-guided vacuum-assisted excision of gynecomastia.
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Table 2. Satisfaction evaluation: adaptation of the consultation satisfaction questionnaire.

n = 7 Esthetic discomfort Physical deformity Medical indication

Patient complaint 5 2 0

n = 7 Excellent Good Regular Bad

Final esthetic result (6 months) – patient 5 2 0 0

Final esthetic result (6 months) – 
surgeon

4 3 0 0

n = 7 yes no

Would the patient repeat or recommend 
the procedure for someone?

7 0

Was the procedure well tolerated? 7 0

Complications n = 7

Seroma 0

Bruises 7

Anesthesia scar 0

Bleeding 0

Areola fissure 1

Displacement, necrosis, or retraction of 
the nipple-areola complex.

0

Decrease or change in nipple sensation 
or erection

0

Source: Mazzarone13.

minutes using an 8G needle with a semi-automated device8, 
while in this series, the median time was 25 minutes using 
a 10G needle with a whole circumference automated device. 
The patients’ procedure tolerance was high, even with just 
local anesthesia.  Automated devices allow faster, safe, and 
outpatient procedures that preclude hospitalization and have 
the potential of saving costs.

Doubts related to long-time recurrence remain and require 
more studies for clarification. Longer follow-up will be neces-
sary to evaluate this issue better. Nevertheless, the amount 
of breast tissue excised described by the literature and this 
series is not different from the traditional open surgical 
specimen. Mammographic images gradually change over 
time. After six months, it is possible to estimate the amount 
of tissue resected, but, like in benign surgeries, the degree of 
architectural distortion is high, especially due to large hema-
tomas and bruises, which fade with time. This finding indi-
cates that the best moment for a mammographic evaluation 
of the amount of breast resected should probably be after one 
year of the procedure. 

CONCLUSION
Minimally invasive ultrasound-guided VAE is an excellent alter-
native for the treatment of GM. It is better indicated for Simon 

grade 1 and 2 GM, with good and excellent esthetic results 
and low rates of nipple and areolar complications. It allows 
an outpatient procedure with low morbidity (local anesthesia) 
and fast recovery. Hematomas and bruises are always present 
due to the nature of the approach. Breast surgeons can obtain 
satisfactory cosmetic results with little morbidity and postop-
erative complications, such as nipple retraction or necrosis. 
Ultrasound-guided VAE has become a valuable approach for 
the surgical management of Simon grade 1 and 2 GM, with 
or without liposuction according to necessity. Trials compar-
ing VAE of GM with open surgery should also evaluate clini-
cally relevant recurrence throughout the years to establish 
the safety of these surgical approaches over time.

AUTHORS’ CONTRIBUTION
C.V.: Investigation, Methodology, Project Administration, 
Writing — Review and Editing.
H.L.: Investigation, Methodology, Project Administration, 
Supervision, Validation, Writing — Review and Editing.
T.O.: Writing — Review and Editing, Formal Analysis.
P.B.: Methodology, Writing — Review and Editing.
S.F.: Data Curation, Validation, Writing — Review and Editing.
O.J . :  Invest igat ion, Visua l izat ion, Writ ing — Orig ina l 
Draft , Validation. 



7

Minimally invasive treatment of gynecomastia

Mastology 2021;31:e20200069

© 2021 Brazilian Society of Mastology 
This is an open access article distributed under the terms of the Creative Commons license.

1.	 Kanakis GA, Nordkap L, Bang AK, Calogero AE, Bártfai G, 
Corona G, et al. EAA clinical practice guidelines-gynecomastia 
evaluation and management. Andrology. 2019;7(6):778-93. 
https://doi.org/10.1111/andr.12636

2.	 Narula HS, Carlson HE. Gynaecomastia: pathophysiology, 
diagnosis and treatment. Nat Rev Endrocrinol. 2014;10(11):684-
98. https://doi.org/10.1038/nrendo.2014.139

3.	 Vojvodic M, Xu FZ, Cai R, Roy M, Fielding JC. Anabolic-androgenic 
Steroid Use Among Gynecomastia Patients: Prevalence and 
Relevance to Surgical Management. Ann Plast Surg. 2019;83(3):258-
63. https://doi.org/10.1097/SAP.0000000000001850

4.	 Simon BE, Hoffman S, Kahn S. Classification and surgical 
correction of gynecomastia. Plast Reconstr Surg. 1973;51(1):48-
52. https://doi.org/10.1097/00006534-197301000-00009

5.	 Varlet F, Raia-Barjat T, Bustangi N, Vermersch S, Scalabre A. 
Treatment of Gynecomastia by Endoscopic Subcutaneous 
Mastectomy in Adolescents. J Laparoendosc Adv Surg Tech A. 
2019;29(8):1073-6. https://doi.org/10.1089/lap.2019.0256

6.	 Courtiss EH. Gynecomastia: analysis of 159 patients and current 
recommendations for treatment. Plast Reconstr Surg. 1987;79(5):740-
53. https://doi.org/10.1097/00006534-198705000-00010

7.	 Colombo-Benkmann M, Buse B, Stern J, Herfarth C. Indications for 
and results of surgical therapy for male gynecomastia. Am J Surg. 
1999;178(1):60-3. https://doi.org/10.1016/s0002-9610(99)00108-7

REFERENCES

8.	 Qutob O, Elahi B, Garimella V, Ihsan N, Drew PJ. Minimally 
invasive excision of gynaecomastia—a novel and effective 
surgical technique. Ann R Coll Surg Engl. 2010;92(3):198-200. 
https://doi.org/10.1308/003588410x12628812458815

9.	 He Q, Zheng L, Zhuang D, Fan Z, Xi C, Zhou P. Surgical 
treatment of gynecomastia by vacuum-assisted biopsy device. 
J Laparoendosc Adv Surg Tech A. 2011;21(5):431-4. https://doi.
org/10.1089/lap.2011.0019 

10.	 Yao Y, Yang Y, Liu J, Wang Y, Zhao Y. Vacuum-assisted 
minimally invasive surgery. An innovative method for the 
operative treatment of gynecomastia. Surgery. 2019;166(5):934-
9. https://doi.org/10.1016/j.surg.2019.04.032

11.	 Wang Y, Wang J, Liu L, Liang W, Qin Y, Zheng Z, et al. Comparison 
of curative effects between mammotome-assisted minimally 
invasive resection (MAMIR) and traditional open surgery 
for gynecomastia in Chinese patients: A prospective clinical 
study. Breast J. 2019;25(6):1084-9. https://doi.org/10.1111/
tbj.13424

12.	 Iwuagwu O, Drew P. Vacuum-assisted biopsy device-diagnostic 
and therapeutic applications in breast surgery. Breast. 
2004;13(6):483-7. https://doi.org/10.1016/j.breast.2004.06.004

13.	 Mazzarone F. Avaliação da satisfação do resultado de 
cirurgia plástica [dissertation]. Rio de Janeiro: Fundação 
Cesgranrio; 2013.

https://doi.org/10.1111/andr.12636
https://doi.org/10.1038/nrendo.2014.139
https://doi.org/10.1097/SAP.0000000000001850
https://doi.org/10.1097/00006534-197301000-00009
https://doi.org/10.1089/lap.2019.0256
https://doi.org/10.1097/00006534-198705000-00010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buse B%5BAuthor%5D&cauthor=true&cauthor_uid=10456706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Herfarth C%5BAuthor%5D&cauthor=true&cauthor_uid=10456706
https://www.ncbi.nlm.nih.gov/pubmed/?term=%E2%80%A6+Indications+for+and+results+of+surgical+therapy+for+male+gynecomastia.++colombo
https://doi.org/10.1016/s0002-9610(99)00108-7
https://doi.org/10.1308/003588410x12628812458815
https://doi.org/10.1089/lap.2011.0019
https://doi.org/10.1089/lap.2011.0019
https://doi.org/10.1016/j.surg.2019.04.032
https://doi.org/10.1111/tbj.13424
https://doi.org/10.1111/tbj.13424
https://doi.org/10.1016/j.breast.2004.06.004


1Mastology 2021;31:e20200067

Breast cancer staging in population-based 
registries: an alert to the quality of information 

Leonardo Ribeiro Soares1 , Maria Paula Curado2 , Ruffo Freitas-Junior1,3* 

1Mastology Program, Hospital das Clínicas, Universidade Federal de Goiás – Goiânia (GO), Brazil.
2A.C. Camargo Cancer Center, Fundação Antônio Prudente – São Paulo (SP), Brazil.
3Hospital Araújo Jorge, Associação de Combate ao Câncer em Goiás – Goiânia (GO), Brazil.
*Corresponding author: ruffojr@terra.com.br
Conflict of interests: nothing to declare.
Received on: 10/25/2020. Accepted on: 11/26/2020.

ABSTRACT

Objective: To discuss the practical difficulties associated with breast cancer staging, especially in the context of population-

based cancer registries (PBCR). Methods: This is a short communication that discusses the importance and temporal evolution of 

breast cancer staging, as well as the limitations and new challenges associated with this process. Results: This study discusses the 

importance and temporal evolution of breast cancer staging, as well as the limitations and new challenges associated with this 

process. Minimal divergences in physical examination and disagreements in imaging tests can classify the patient in a higher or 

lower stage of the disease. In some population-based registries, up to 20% of the information regarding the clinical stage of breast 

cancer may be mistaken. Conclusion: We highlight the necessity for continuing education and constant training for all professionals 

involved in the breast cancer epidemiological context. The utilization of new technologies can help standardize the information 

and reduce the divergences related to cancer staging registry.

KEYWORDS: breast neoplasms; neoplasm staging; registries; evidence-based practice.

SHORT COMMUNICATION
https://doi.org/10.29289/2594539420200067

INTRODUCTION
Clinical staging plays an important role in the therapeutic plan-
ning and prognostic evaluation of patients with breast can-
cer1. This staging usually follows the TNM (primary tumor [T], 
regional lymph nodes [N], distant metastases [M]) system of 
the American Joint Committee on Cancer (AJCC), whose clas-
sification criteria are periodically updated based on scientific 
evidence2,3. However, only 23% of population-based cancer reg-
istries (PBCR) that participate in the Cancer Incidence in Five 
Continents, Volume IX (CI5-IX) have declared to collect TNM 
staging for all tumor sites4-7.

The staging process is especially important in the critical 
assessment of survival curves and other epidemiological vari-
ables obtained from PBCR2,7. Lack of standardization hinders 
the epidemiological analysis of different populations and can 
interfere in the interpretation and development of public poli-
cies related to malignant neoplasms6,8. As an example, we can 
underline a recent divergence observed in breast cancer survival 
rates in the city of Goiânia, Brazil. In the CONCORD-2 study, the 
net survival rate for patients diagnosed with breast cancer was 

79.4% between 1995 and 1999, 63.9% between 2000 and 2004, and 
59.2% between 2005 and 20099. However, using data from the 
local cancer registry, the time trends in 5-year overall survival 
rates were very different: 57.0% survival rate between 1988 and 
199010, 65.4% between 1990 and 199411, and 72.1% between 1995 
and 200312. According to the authors of the CONCORD-2 study, 
the estimates for breast cancer survival in Goiânia were less reli-
able than would be preferred13. This divergence should not be a 
true epidemiological event but a methodological limitation14.

In this context, PBCR must follow international good practice 
recommendations to ensure satisfactory performance quality, 
operationalization, and data quality8,15,16. These parameters range 
from the percentage of cases collected through histopathological 
tests16 to the organization of flow diagrams for each neoplasm17,18.

Each registry is responsible for the criteria employed to verify 
the quality of the clinical data collected, which are usually not 
reported adequately. In most registries, the person responsible for 
gathering information is a non-medical professional, advised by 
a multidisciplinary team of specialists. Despite the constant per-
sonnel training, some mistakes still occur due to the increasing 

http://orcid.org/0000-0002-9448-6114
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http://orcid.org/0000-0003-4145-8598
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complexity of the tumor staging process. Medical staff can also 
make mistakes in the staging, particularly when they gather 
and enter the data. This scenario may justify the high rates of 
“incomplete data” regarding tumor staging in different interna-
tional series, usually ranging from 5% to 20%19-21. 

PRACTICAL DIFFICULTIES  
IN BREAST CANCER STAGING
Cancer staging estimates the extension of the neoplasm within 
the person’s body. Despite the particularities of each tumor site, a 
report is usually issued after a physical examination. This report 
could include specific complementary tests, such as biochemi-
cal tests, computed tomography, among others22. However, in 
a real-world scenario, several factors can limit or hinder this 
staging process6,8.

Concerning breast cancer staging, inter-observer variation 
must be highlighted in tumor measurement and clinical assess-
ment of patients. In this context, if tumor palpation changes 
from 5.0 cm to 5.1 cm, cancer staging also changes, along with 
the prognostic classification. The assessment of lymph node sta-
tus often shows divergences regarding small palpable axillary 
lymph nodes, which could represent a reactional inflammatory 
state (cN0) or one isolated axillary lymph node affected (cN1). 
Table 1 describes some situations that result from divergences 
in the staging process, with some considerations and good prac-
tice recommendations.

In most developing countries, the population can experience 
difficulties in accessing health services, which could extend the 
waiting time for complementary tests23. In these situations, the 
clinical staging of the patient is only concluded after two or three 
medical consultations and, occasionally, after cancer treatment 
begins. This fact hinders the staging process, as the patient can 
present significant variations in physical examinations during 
the investigation period, generally related to the progression of 
the disease. Effectively, choosing the best moment to register a 
variable can become a subjective decision: date of the first con-
sultation? After the completion of complementary tests? Before 
starting treatment? Or should we always consider the most 
advanced staging?

Finally, another common situation in regions with hierarchi-
cal health systems is referring patients who received treatment 
from other services to reference centers after a breast cancer 
diagnosis. In this context, the dialog between the respective assis-
tant professionals regarding the initial physical examination of 
the patient can prevent the use of the terms cTx and cNx, which 
would render the patient’s initial staging as “unknown”.	

TEMPORAL VARIATIONS  
IN BREAST CANCER STAGING
The conceptual changes in breast cancer staging imple-
mented over time have accompanied the evolution of sci-
entif ic knowledge of the disease. The introduction of new 

TNM Diagnostic question Specifications Recommendations

Evaluation of 
the “T” status

Tumor measurement
cT1 (≤ 2.0 cm) or cT2 (> 2.0 cm)
cT2 (≤ 5.0 cm) or cT3 (> 5.0 cm)

Measurement with a caliper
Two or more measurements, taken by the same observer 

Correlation with breast imaging tests

Presence and 
extension of tissue 
involvement (cT4)

Localized (< 1/3 of breast tissue 
involvement, cT4b) or diffuse 

(inflammatory carcinoma, cT4d)

Ambient lighting and adequate breast exposure
Percentage estimation of tissue involvement

Correlation with tissue evaluation in imaging tests
Tissue biopsy (punch), in case of doubt

Chest wall and 
pectoral muscle 

involvement 
Chest wall involvement (cT4a or cT4c)

Correlation with chest imaging tests (computed 
tomography and/or magnetic resonance)

Evaluation of 
the “N” status

Presence and 
extension of axillary 

involvement

cN0 (reactive lymph node, free 
axillary lines) or cN1

Correlation with imaging tests (ultrasound)
Ultrasound-guided biopsy of atypical lymph node 

(fine‑needle or core biopsy)

Affected lymph 
nodes in the 

internal mammary, 
supraclavicular, or 

infraclavicular chain

cN2 or cN3, depending on the grade

Correlation with imaging tests (ultrasound, magnetic 
resonance, positron emission tomography-computed 

tomography – PET-CT)
Ultrasound-guided biopsy of atypical lymph node 

(fine‑needle or core biopsy)

Evaluation of 
the “M” status

Distant metastasis cM0 or cM1

Correlation with laboratory and/or imaging tests 
(computed tomography, magnetic resonance, PET-CT)

Cytological or histological evaluation (collection of 
material guided by imaging methods or surgically)

Table 1. Examples of divergences in the process of breast cancer clinical staging, with the respective recommendations.
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perspectives related to pathologic diagnoses, such as the 
identification of micrometastasis and isolated tumor cells 
in axillary lymph nodes, has also forced new concepts to be 
considered throughout time24.

In January 2003, with the publication of the 6th edition of 
the cancer staging manual elaborated by AJCC, patients with 
affected lymph nodes in the supraclavicular chain were classified 
as cN3c staging and removed from the cM1 group3. Thus, statis-
tics related to metastatic disease collected during this transi-
tion phase must be analyzed with caution due to the possibil-
ity of selection bias25. 

More recently, in 2018, the 8th edition of the manual removed 
lobular carcinoma in situ from the Tis staging26,27, which should 
affect the incidence curves of the disease in the next years. 
Reducing the number of Tis patients might increase the propor-
tion of diagnosed cases in stages II, III, and IV; however, this sce-
nario could reflect an untrue epidemiological event.

Lastly, the situation of patients who achieved complete 
pathological response (pCR; ypT0ypN0cM0) after neoadju-
vant therapies and of those with tumor cells circulating in 
peripheral blood [cM0(i+)] must be considered. According to 
the 8th edition of the cancer staging manual, the identifica-
tion of circulating tumor cells does not classify the patient 
as cM1 in the absence of other signs of metastatic disease. 
Similarly, patients with pCR do not constitute a new specific 
group and remain in the group assigned at the moment of 
diagnosis. Nevertheless, with advances in the understand-
ing of tumor biology and prognostic stratification of these 
patients27,28, new concepts involving pCR and molecular tech-
niques for cancer research might be incorporated into the 
next editions of breast cancer staging.

BREAST CANCER STAGING: 8TH EDITION
Traditionally, breast cancer staging was based on the anatomi-
cal extension of the disease and did not consider tumor biol-
ogy. After 2018, the new staging (8th edition) elaborated by AJCC 
included biomarkers for the disease to improve the prognostic 
stratification of patients26,27.

This inclusion was based on the retrospective evaluation 
of patients treated at the MD Anderson Cancer Center, in 
the USA, and posteriorly validated by the California Cancer 
Registry7 and the National Cancer Database29. In this con-
text, the inclusion of biomarkers resulted in better accuracy 
in the patient’s prognostic evaluation regarding isolated ana-
tomical staging7,29.

Anatomical staging (AS) has also changed in relation to 
the 7th edition but maintains its practical value and remains an 
adequate instrument for the prognostic evaluation of patients. 
However, the main change was the creation of the clinical prog-
nostic staging (CPS) and pathological prognostic staging (PPS), 

with the inclusion of tumor grade, HER2, and estrogen and pro-
gesterone receptors.

Genomic signatures can also be used in PPS as a potential 
modifier of staging, when available and indicated. In these situ-
ations, a low-risk genomic result indicates a similar prognosis 
to stage IA, which can affect the decision-making related to the 
adjuvant treatment of these women30,31.

The greatest limitation of this new staging is the wide range 
of categories according to the combination of different criteria, 
with more than 1,400 possibilities of clinical staging and prog-
nosis. In some circumstances, the combination of clinical and 
pathological variables can generate up to four staging classifica-
tions for the same patient, from the moment of diagnosis to the 
postoperative evaluation. These categories can be consulted in 
several specific tables available at the AJCC website (cancerstag-
ing.org) or other platforms.

	 In the context of PBCR, the new version of the AJCC 
makes it even more difficult to collect information regarding 
breast cancer staging. Therefore, new studies involving this vari-
able should state which type of staging was employed, how and 
when this assessment was carried out, and lastly, which instru-
ment was used to interpret the obtained TNM. Nevertheless, we 
recommend caution when comparing studies conducted in dif-
ferent periods and geographic regions, with different or insuffi-
ciently described methodologies. 

FUTURE PERSPECTIVES
An application developed by a Brazilian mastologist (TNM8 
BREAST CANCER CALCULATOR®) was approved and licensed 
by AJCC for global use and is available at the Apple Store and 
Google Play at a reasonable price. This application allows the 
individualized inclusion of variables and automatically pro-
vides the corresponding staging32. In times of globalization 
and wide access to information, electronic instruments can 
help with the data collection process for population-based 
registries and improve the quality of information on breast 
cancer staging.

Finally, we emphasize the need for continuing education, 
along with constant training for all professionals involved in the 
breast cancer epidemiological context, from assistant medical 
doctors to the professionals responsible for gathering and regis-
tering this information. The utilization of new technologies can 
help standardize the information and reduce the divergences 
related to cancer staging registry.   
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ABSTRACT

Diagnosis in psychiatry is a thorough and potentially artificial process. In this letter, we discuss this diagnostic process in the 

context of a young patient who underwent nipple-sparing mastectomy after falsifying a breast biopsy report revealing invasive 

ductal carcinoma. The secondary pathology revision was also forged by the patient and confirmed the diagnosis. The patient 

was summoned by the Service’s board and admitted the falsification of breast cancer reports. After evaluation at the Psychiatric 

Service, changes in vital mood, psychosis, delusional activity and obsessive-compulsive symptoms were ruled out. In view of the 

growing demand for prophylactic mastectomy observed worldwide, similar cases may become more frequent.

KEYWORDS: breast neoplasms; patient simulation; factitious disorders.

LETTER TO THE EDITOR
https://doi.org/10.29289/2594539420200004

Dear editor,
We would like to report a case received for evaluation in our 

Service, relevant for its severity, rarity and for having drawn mul-
tidisciplinary attention. In addition, the present case exposes the 
detailed and artificial diagnostic process in psychiatry. In this 
case, identifying the real motivation for fraud determines the 
final diagnosis. 

A 24-year-old woman was sent to the Mastology Service after 
falsifying a breast biopsy report, revealing an invasive ductal car-
cinoma. The patient also forged the secondary pathology revi-
sion and confirmed the diagnosis. She underwent nipple-sparing 
mastectomy associated with sentinel lymph node biopsy and 
immediate right breast reconstruction with expansive prosthe-
sis. After extensive evaluation of the material, fibrocystic altera-
tions and fibroadenosis areas were observed, with no evidence of 
neoplasm. The patient was summoned by the Service board and 
admitted the forgery of the reports regarding the breast cancer.

After evaluation in the Psychiatry Service, vital mood alter-
ations, psychosis, delusional activity and obsessive-compulsive 
symptoms were ruled out. The patient pointed out as motiva-
tion for her actions the fact that she had lost her grandfather to 
prostate cancer a year before, having then acquired an excessive 

fear of developing neoplasms in the future. Upon discovering the 
nodules, the patient aimed for the removal of the breast. For that 
matter, the patient admitted feeling regretful for breaking the 
law, but not for the surgical removal of her breast.

In the case described above, the diagnosis established was dis-
ease anxiety, by DSM-5. Nonetheless, the simulation attestation 
is also adequate, once there is conscious and deliberate produc-
tion of the symptoms, and equally conscious motivation by the 
examinee1. However, while interviewing the patient’s mother, it 
was ascertained that the patient was recently divorced and that, 
at the time of the surgery, the marriage was about to end. It was 
observed from these factors the presence of a distinct unconscious 
motivation: through the production of a mammary disease, she 
would be able to draw more attention from her ex-husband, and 
even a possible way of keeping the marriage. The patient denies 
this hypothesis and the analysis of this possible unconscious fac-
tor would demand extensive anamnestic and therapeutic pro-
cesses. Nevertheless, in case this version is true, the most adequate 
diagnosis by the DSM-5 would be Factitious Disorder, once there 
is conscious production of the act and unconscious motivation1.

To our knowledge, this is the second case of effectively per-
formed mastectomy after the adulterated production of reports2. 
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Notwithstanding, other cases of simulation have been described 
involving mammary pathologies and fictitious breast cancer 
family history3,4. Therefore, because of the increasing demand 
for prophylactic mastectomy observed all over the world, simi-
lar cases might become more frequent.

AUTHORS’ CONTRIBUTIONS
L.R.S.: Conceptualization, Data curations, Formal analysis, 
Writing — original draft, Writing — review & editing.

S.A.T.S.: Conceptualization, Data curations, Formal analysis, 
Writing — original draft, Writing — review & editing.
M.F.C.: Conceptualization, Data curations, Formal analysis, 
Writing — original draft, Writing — review & editing.
G.A.M.: Data curations, Writing — original draft, Writing — 
review & editing.
M.A.R.M.: Data curations, Formal analysis, Writing — original 
draft, Writing — review & editing.
R.F.J.: Conceptualization, Data curations, Formal analysis, Writing 
— original draft, Writing — review & editing.

© 2021 Brazilian Society of Mastology 
This is an open access article distributed under the terms of the Creative Commons license.

1.	 American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorder (DSM-5). 5ª ed. American 
Psychiatric Association; 2013.

2.	 Feldman MD. Prophylactic bilateral radical mastectomy 
resulting from factitious disorder. Psychosomatics. 
2001;42(6):519-21. https://doi.org/10.1176/appi.psy.42.6.519

REFERENCES

3.	 Yates GP, Feldman MD. Factitious disorder: a systematic 
review of 455 cases in the professional literature. Gen 
Hosp Psychiatry. 2016;41:20-8. https://doi.org/10.1016/j.
genhosppsych.2016.05.002

4.	 Grenga TE, Dowden RV. Munchausen’s syndrome and 
prophylactic mastectomy. Plast Reconstr Surg. 1987;80(1):119-20.

https://doi.org/10.1176/appi.psy.42.6.519
https://doi.org/10.1016/j.genhosppsych.2016.05.002
https://doi.org/10.1016/j.genhosppsych.2016.05.002


1Mastology 2021;31:e20200063ERRATUM

ERRATUM
https://doi.org/10.29289/25945394202020200063ERRATUM

In the manuscript “The first mastectomy: truth or legend?”, DOI: 10.29289/25945394202020200063, published in the Mastology 
2020;30:e20200063, on page 1:

Where it reads:
In 1984, Halsted published the 50 cases that he operated with a recurrence rate of 6%, while in Europe the recurrence rate were 

from 51% to 82%, because they did not use the surgical technique described by Halsted.

It should read:
In 1894, Halsted published the 50 cases that he operated with a recurrence rate of 6%, while in Europe the recurrence rate were 

from 51% to 82%, because they did not use the surgical technique described by Halsted.
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