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Background: Gynecomastia is the most common benign enlargement of the mammary gland and adipose
tissue in males. Because a feminine-looking chest contour can bring severe psychologic burden to pa-
tients, subcutaneous mastectomy has become the standard treatment for this condition. Conventional
open surgery causes conspicuous scarring that may affect the appearance of the breast. We provide a
novel surgical operative for the treatment of gynecomastia.
Method: With approval from our institutional ethics committee and written informed consent, 22
patients with 33 abnormally hyperplastic breasts were enrolled at The First Affiliated Hospital with
Nanjing Medical University between June 2016 and September 2018. Vacuum-assisted minimally inva-
sive surgery was performed under general anesthesia. Patients were followed up with physical exami-
nation and ultrasonography.
Result: Vacuum-assisted minimally invasive mastectomy was performed successfully in all cases, with no
residual glands or adipose tissue observed on ultrasonography. The operation had a mean duration of
73.5 minutes per side, ranging from 40 to 102 minutes. An average of 320 specimens were excised from
each side with mean blood loss of 34 mL. Of these 33 operative sides, 2 complications occurred, but
satisfactory chest contour was attained eventually in all patients. All patients were satisfied with their
cosmetic outcome, graded as excellent by 22 patients (100%). Redundant skin was observed in 1 patient
at 1 month postoperatively, whose breast, defined as graded III, was the largest before operation.
Conclusion: Vacuum-assisted, minimally invasive mastectomy is a feasible approach for the treatment of
gynecomastia with acceptable complications.

© 2019 Elsevier Inc. All rights reserved.

Introduction

Gynecomastia is the most common benign mammary disease in
men."? Such patients, especially adolescents, can have psychologic
burdens owing to their abnormally large breasts, which can lead to
adjustment or anxiety disorder and dysthymia.> Consequently,
treatment for this condition is needed; of all the therapeutic
methods, operative mastectomy is the most effective.* Currently,
several conventional approaches have been reported, such as
liposuction, subcutaneous mastectomy, and a combination of the 2
methods.” Among them, lipectomy combined with subcutaneous
mastectomy is the most prevalent technique used. The breast tissue
can be excised with a subcutaneous approach, but there is a not
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consequential incidence of complications, such as saucer-like
deformity, necrosis of the nipple, and contour irregularity, that
cannot be neglected.” Also, this procedure inevitably leaves a scar
on the anterior chest wall, which may have a psychologic impact on
patients, especially in adolescents.®’ In general, the cosmetic
outcome after conventional surgery is not satisfactory to some
patients.

There is a trend to apply a more minimally invasive method. This
vacuume-assisted, minimally invasive mastectomy is a promising
technique, especially using a sharp rotation needle to excise the
target tissue. Currently, this technique has been used primarily for
biopsy of a breast mass and resection of known benign breast
mass.® Under the guidance of ultrasonography (US), the mass can
be removed precisely with little damage to the surrounding tissue,
especially small lesions (<1 cm) near the posterior space. This
procedure is considered to be a safe and accurate method.

Compared with conventional methods, vacuum-assisted, mini-
mally invasive mastectomy can overcome some of the inherent
limitations and complications of conventional operative treatment


mailto:doctorzhaoyi@sina.cn
http://crossmark.crossref.org/dialog/?doi=10.1016/j.surg.2019.04.032&domain=pdf
www.sciencedirect.com/science/journal/00396060
http://www.elsevier.com/locate/surg
https://doi.org/10.1016/j.surg.2019.04.032
https://doi.org/10.1016/j.surg.2019.04.032
https://doi.org/10.1016/j.surg.2019.04.032

Y. Yao et al. / Surgery 166 (2019) 934—939 935

Fig 1. The surgical technique of vacuum-assisted minimally invasive mastectomy. (A) The 3-mm incision is located at the intersection of the midaxillary line and the horizontal line
through the nipple. (B) A rotation needle is inserted into the posterior breast space. (C) Macroscopic appearances of excised specimens after minimally invasive therapy.

(D) A surgical drain is left in place.

of gynecomastia while minimizing apparent scars on the chest wall
and complaints of deformities of chest wall contour. In other
minimally invasive systems, such as the endoscopic subcutaneous
mastectomy, CO, gas is needed to be insufflated from 3 incisions for
creating a working space. Besides, liposuction is also essential. Our
operation is performed through only one incision, and the tech-
nique is easier to learn and to perform.

The purpose of this nonrandomized clinical study was to
determine the feasibility of vacuum-assisted, minimally invasive
mastectomy for the treatment of gynecomastia.

Patients and Methods

Between June 1, 2016, to September 30, 2018, 22 patients
diagnosed with gynecomastia in our hospital (The First Affiliated
Hospital, Nanjing Medical University, Nanjing, China) were
recruited for this prospective, nonrandomized study. This research
was approved by our institutional ethics committee, and all pa-
tients offered their informed consent to take part in our study
before operation.

Preoperative evaluation of the disease for all the patients
included a thorough history, physical examination, sex hormone
evaluation, breast and testicular ultrasonography, and computed
tomography of the adrenal glands. Preoperative routine examina-
tion included electrocardiography and routine screening of blood
parameters and coagulation function. Patient eligibility criteria
included the following: (1) no history of hormone use; (2) no his-
tory of endocrine-related diseases; (3) no clear cause of disease; (4)
preoperative US showing proliferation of mammary glands and fat
on one or both sides of the breast with no obvious lump found in
the breast or axilla; and (5) no surgical contraindications.> !

The Simon grade was used to assess the degree of breast
enlargement.”>’®> The minimally invasive device we used is

equipped with an automatic sampling system with a pre-
programmed probe which can cut samples consecutively. The size
of the rotation needle is 7-gauge.®'4

Technique of vacuum-assisted minimally invasive mastectomy

Preoperative markings were made with US in the standing po-
sition before anesthesia, including the superior border, inframam-
mary fold, inner border, and the area that would be used for
incision. A 3-mm incision was made in the intersection of the
midaxillary line and the horizontal line through the nipple. Then,
the patient was placed on the operating table in a supine position
and was treated under general anesthesia. A side arm board was
extended carefully to 90 degrees to avoid any traction injury to the
arm and then and raised up about 15 to 30 degrees.

A dilute epinephrine solution was injected into the subcutane-
ous and retromammary spaces. The solution was composed of 1 mL
epinephrine:100 mL 0.9% NaCl. The volume of injection depended
on the size of the breast, usually 200 to 300 mL solution per breast
was adequate.

Next, a rotation needle was inserted from the incision into the
posterior space between the superficial fascia of the pectoralis
major and the breast tissue (Fig 1). Breast glands and adipose were
excised simultaneously. The extent of the breast tissue removed
depended on the preoperative markers outlining the extent of the
breast tissue. Once underneath the nipple and areola complex, a 5-
mm-thick disc of the gland was retained to avoid depression of the
nipple. The resected specimens were strip-like in shape (Fig 1). In
general, 2 doses of a hemostatic drug (hemocoagulase injection;
Zhaoke Pharmaceutical [Hefei] Co., Ltd, Hefei, Anhui province,
China) were injected intravenously in advance to prevent bleeding.
At the end of the procedure, US was used to determine whether
there was residual glandular tissue or any hemorrhage.
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Table I
Detailed characteristics of 22 male patients with gynecomastia
Parameters n Data (mean or Range
percentage)
Age (y) 22 263 +79 15—-45
BMI 22 24024 20.1-28.4
Site
Bilateral 11 50%
Unilateral 11 50%
Simon'’s classification
I 2 9.1%
1A 13 59.1%
1B 5 22.7%
11 2 9.1%
Follow-up period (mo) 22 6.1 2-15

Simons classification.'?
BMI, body mass index.

A drain tube was inserted through the incision after surgery
(Fig 1). It was removed after <5 mL drain fluid per day was
observed. The patient’s chest wall was wrapped tightly with
bandage for 3 to 5 days.

Follow-up

Physical examination and US were performed at 1 week, 1
month, 3 months, and 6 months after operation. The cosmetic
appearance of the area of the breast(s) was evaluated by 2 surgeons
at each follow-up. US was applied to assess whether there was any
remnant gland under the nipple or whether there was any residual
seroma fluid in the breast area. All patients were required to grade
their satisfaction with the postoperative appearance as poor,
average, good, or excellent.

Data and statistical analysis

Numerical data were reported as the mean + standard deviation.
All statistical analyses were performed by using IBM SPSS Statistics
25.0 (IBM Corp, Armonk, NY).

Results
Basic characteristics

Our patient population was made up of 22 male patients with
33 abnormally enlarged breasts. Of these 22 patients, 11 patients
were diagnosed with bilateral gynecomastia, and the other 11
with unilateral gynecomastia. The mean age of the patients was
26.3 years, ranging from 15 to 45 years of age. The average body
mass index of patients was 24.0, ranging from 20.1 to 28.4 kg/m?.
In the classification of Simon et al,'> of these 33 breasts, 3 were
classified as grade I, 19 breasts as grade Ila, 8 as grade IIb, and 3
breasts as grade III. The clinical data of this patient population are
summarized in Table L.

Therapeutic response

Vacuum-assisted minimally invasive mastectomy was per-
formed successfully in all patients under general anesthesia,
including one with intraoperative bleeding. No patient needed to
be converted to an open operation and no skin damage or remnant
glandular tissue (other than that small disc of breast tissue directly
under the nipple) was observed. Detailed operational data are
summarized in Table II. A mean operative duration of 73.5 minutes
per side was required (40—102 min). An average of 320 specimens
ranging from 207 to 650 were excised in each breast, and mean

Table II
Detailed operative data of 22 male patients undergoing minimally invasive, vacuum-
assisted mastectomy for gynecomastia

Parameters n Data (mean + SD Range
or percentage)

Operation data
Operation time (min) 33 72 + 18 40-102
Volume of specimens 33 305 + 97 207—-650
Blood loss (mL) 33 32+31 15—200
Drainage time (d) 33 45+ 1.6 2-9
Volume of drainage (mL) 33 116 + 1.034 40—440

Complications

Postoperative bleeding

Nipple sensation abnormality 1
Satisfactory rate 33

volume of blood loss was 34 mL, ranging from 15 to 200 mL. The
mean postoperative days before removing the drains were 4.5,
ranging from 2 to 9, whereas the average volume of the drained
liquid was 116 mL for each side, ranging from 40 to 440 mL.

There was one individual who developed intraoperative
bleeding. Four doses of the hemostatic drug were administered
intravenously. The minimally invasive operation continued after
applying external compression on the chest wall for half an hour.

The postoperative pathologic results were glandular hyperplasia
(some with glandular ductal dilation) in 22 patients.

Follow-up

The total follow-up time was 2 to 15 months with an average of
6.1 months. Nobody was lost during the follow-up. The post-
operative results were both evaluated by surgeons and patients.
Patients underwent US at least once after this minimally invasive
mastectomy. Of the 33 breasts operated on from 22 patients, US was
performed on seven breasts (21%) from 5 patients 1 week after
operation, and US was performed on the other 26 breasts (79%) from
17 patients after the first week postoperatively. Of the 33 breasts, no
remnant breast tissue was identified by US other than the disc of
breast tissue directly under the nipple and no residual seromas were
observed. There were no postoperative scars or nipple retraction.
Redundant skin was observed in 1 case 1 month postoperatively;
this patient had graded IIl gynecomastia, and this was the largest
breast for which we performed this technique. A later follow-up was
taken to observe the process of the retraction of redundant skin (Fig
2). Despite this, all patients were satisfied with their cosmetic
outcome (Fig 3), graded as excellent by 22 patients (100%).

Complications

Complications were observed in 2 patients (Table II). One pa-
tient had more than just minimal bleeding on the right side for an
hour postoperatively, which was managed successfully with
external pressure. Another patient had abnormal sensation in the
left nipple postoperatively but recovered fully within 2 months
with conservative treatment. There were no other short-term
complications, including acute pain, infection, or necrosis of
nipple-areola complex, in any patients. There was also no asym-
metry, saucer-like deformity, gland hyperplasia, or other long-term
adverse effects.

Discussion

Gynecomastia is the most common benign enlargement of male
breasts and is a result of an imbalance between endogenous es-
trogen and androgen hormones.®!> In most cases, indeterminate
pathologic results and psychologic stress will ultimately lead to a
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Fig 2. A 15-year-old boy with a Simon grade Il gynecomastia. (A) Preoperative, anterior view. (B) Preoperative, lateral view. (C) Postoperative 7 days, anterior view.
(D) Postoperative 7 days, lateral view. (E) Postoperative 2 months, anterior view. (F) Postoperative 2 months, lateral view.
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Fig 3. An 18-year-old boy with Simon grade IIB gynecomastia. (A) Preoperative, anterior view. (B) Preoperative, lateral view. (C) Postoperative 3 months, anterior view.

(D) Postoperative 3 months, lateral view.

desire for operative intervention.*'® The subsequent demands
placed on surgeons is to achieve the best aesthetic outcome and the
least complications using the simplest method.®!" This is not only a
common goal pursued by surgeons or patients, but also an indicator
of success.

There are 3 types of traditional operative methods used,
including conventional lipectomy, subcutaneous mastectomy, and a
combination of the 2 approaches. Various diverse techniques, such
as liposuction-like syringe liposuction, suction-assisted liposuction,
power-assisted liposuction, and ultrasound-assisted liposuction
have been described. Compared with other techniques, these are
easier to manipulate and can create a superficial plane between the
skin and the breast tissue, leaving no obvious scar on the breast."”
While effective in the appropriate patient, they can only be
applied for fat type breasts. Also, there is a concerningly high rate of

recurrence (35%) owing to remnant glandular when using these
techniques. Now, it is applied as a previous step in open excision in
most cases.”>'® Dufourmentel'® in 1928 first proposed using a
periareolar incision for a subcutaneous mastectomy. This technique
was gradually modified by Webster,"® Morselli,”® and others. It
should be noted that there are many selections of the location for
the incision, such as at the edge of the areola, the inframammary
fold, and the axilla.?! Currently, periareolar incisions are used most
frequently. The method is applied into the glandular type. While
operating via an open excision, the entire breast tissue can be
excised under a direct view through a small incision. In addition,
intraoperative bleeding can be dealt with quickly and effectively,
and the rate of hematoma and seroma is low.>” In contrast, the
incidence of necrosis of nipple-areola complex, a saucer-like
deformity, and irregularities in the contour of the chest can occur.
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In addition, a conspicuous scar may remain on the chest wall, which
can be considered by the patient to not be a satisfactory aesthetic
result.>?! In 2005, Hammond and colleagues described a new
operation that consisted of an ultrasonographically assisted lipo-
suction for operative mastectomy for gynecomastia.”> This method
combines the advantages of the 2 approaches mentioned in the
present article and is applied for gynecomastia in a fatty breast, but
the operative scar is still a problem.

Other minimally invasive techniques have made great progress
in the past decades. Compared with other approaches, 2 advantages
were observed in the study. First, no scar would be left on the
anterior chest wall owing to the position of the incision. The inci-
sion is only 3 mm in length, whereas the length of an open excision
is at least 3 cm. Second, no liposuction is required before the
minimally invasive surgery. An electrotome cannot excise adipose
tissue owing to its characteristic of liquefaction at high tempera-
ture. In a conventional operation, lipectomy is required. However,
both breast tissue and fat can be excised with the technique we
introduced.

Next, we will discuss several tips we use in this technique. First,
the epinephrine solution (1 mL/100 mL 0.9% NaCl) helps to prevent
bleeding from small vessels because it causes vasoconstriction. In
addition, the intravenous hemocoagulase injection we used,
although controversial in its effectiveness,’*%° helped as well. Also,
by inserting the rotation needle into the posterior breast space
between the breast and the pectoralis muscle fascia, not only can
the breast tissue and fat be removed completely, but the integrity of
the pectoralis muscle fascia also can be preserved. The major
advantage of this technique is that the abnormally hyperplastic
breast tissue and adipose tissue can be removed with the vacuum-
assisted minimally invasive approach, and there will be no scars on
the anterior chest wall. There have been no reported complaints
about disfigurement such as contour irregularity, saucer-like
deformity, or necrosis of nipple compared with conventional
operation methods.

The postoperative complication rate was 6.0% (2 of 33 breasts).
Both complications occurred in the first 10 cases during the initial
stages of our study but did not impact the ultimate shape of the
chest wall. As expected, with further experience, the incidence of
complications decreased. There are several potential limitations,
however. One is that there is no effective method to completely
deal with the problem of intraoperative bleeding other than
external pressure and possibly application of some topical hemo-
static agent. In addition, patients with extremely large gyneco-
mastia (grade III) may not be considered ideal candidates for this
approach.

Vacuum-assisted minimally invasive mastectomy is a feasible
approach to treat grade I to I gynecomastia, especially in a more
aesthetically pleasing chest contour; leaving no scars will lead to
superior patient outcomes in terms of satisfaction.
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