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Abstract
Gynecomastia is a condition in which the gland and fat tissue enlarge in the breasts of men. High-grade gynecomastia 
(Simon grades IIb and III) is associated with an enlarged nipple-areola complex. In this study, 21 patients with grade IIb 
and 9 patients with grade III who underwent suction-assisted liposuction between September 2018 and January 2020 were 
included. The historical patient records including physical examination, Simon grade of gynecomastia, horizontal diameter 
of nipple-areola complex, age, and pre-operative–post-operative photos were analyzed. The median of the horizontal diam-
eter of nipple-areola complex was 3.7 cm in the pre-operative measurement, and the post-operative horizontal diameters 
varied from 2.6 to 3.1 cm, 3 months after surgery. The pre-operative and post-operative horizontal diameters of nipple-areola 
complex were compared using the Mann–Whitney test which revealed that the diameters significantly decreased after the 
operation. It can be concluded that suction-assisted liposuction provides a sufficient reduction concerning the diameter of 
nipple-areola complex without scar formation.
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Introduction

Gynecomastia is the most common breast condition related 
to gland and fat tissue enlargement in the breasts of men 
[1, 2]. There are numerous clinical classifications of gyne-
comastia. However, the most commonly used is the Simon 
classification which divides gynecomastia into four grades 
according to the volume of the breast and the redundancy of 
the skin [2–4] (Table 1). High-grade gynecomastia (Simon 
grades IIb and III) is associated with excess skin conditions 
[3].

The approach of high-grade gynecomastia was initiated 
from performing breast amputation with free nipple areolar 
grafting and continued with the technique of nipple-areola 
complex (NAC) on a de-epitelized flap over the years [3]. In 

the following years, scar-less techniques such as subcutane-
ous mastectomy through an intra-areolar incision and single-
stage subcutaneous mastectomy with circumareolar concen-
tric skin were described. In this respect, a circumareolar 
excision allows a scar without an extra-areolar zone. How-
ever, the main disadvantage of these techniques is the scar 
formation in cases with grade IIb and III gynecomastia [3, 
5–7]. In the past few years, suction-assisted or ultrasound-
assisted lipectomy and direct excision with periareolar inci-
sion in a single stage were performed in severe gynecomas-
tia (Simon grades IIb and III) [3, 5, 7–9]. There are many 
articles mentioning that combined approaches provide bet-
ter results in the related literature [10, 11], which state that 
recurrent gynecomastia was observed if the breast disc was 
not completely removed. There is a tendency towards the 
choice of a less invasive and effortless treatment method in 
spite of an increasing number of techniques in gynecomastia 
treatment [2, 5].

High-grade gynecomastia is characterized by enlarged 
NAC [3, 12]. Periareolar incision is often used to correct 
the diameter and deformities of the NAC, while the nipple-
areola diameter is reduced by removing the excess skin [13]. 
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However, when skin excision is preferred to excess skin, the 
final results would be unaesthetic due to chest scars. This 
study revealed the success of suction-assisted liposuction 
(SAL) in reducing the diameter of NAC in young patients 
with grade IIb and III gynecomastia without any additional 
excision.

Patients and Methods

The study protocol was approved by the ethics committee of 
Faculty of Medicine. A total number of 30 patients under-
gone SAL from September 2018 to January 2020 with grade 
IIb and III gynecomastia and without skin and breast tissue 
excisions. The cases were classified based on the identifi-
cation criteria described in Simon classification (Table 1). 
Power analysis was performed based on [14]. The result of 
power analysis showed that our sample size was sufficient. 
Bariatric patients and patients with BMI above 30 kg/m2 
were not included in this study. All patients were referred 
from general surgery after the exclusion of malignancy, 
hypogonadism, and other hormonal diseases. The historical 
patient records including physical examination, Simon grade 
of gynecomastia, diameter of NAC, and age were collected 
and analyzed. Pre-operative and post-operative photos were 
also examined.

There are different approaches to measure/evaluate the 
diameters of NAC [12, 15, 16]. In this study, the horizon-
tal diameter across the middle of NAC was measured using 
an easy-to-apply method in accordance with the related lit-
erature [14, 17]. The horizontal diameters were measured 
pre-operatively and 3 months post-operatively by using an 

anthropometric caliper at room temperature, and the chest 
was exposed for 1 min before the measurement. The meas-
urements were taken while the patient was standing in a fully 
upright position, since a proper positioning is an important 
factor for a reasonable comparison of the pre-operative and 
post-operative diameters (Fig. 1).

Surgical Technique

Pre-operative marking was performed along the infra-mam-
mary fold (IMF) by making a circle including the entire 
breast. All the operations were performed under general 
anesthesia. A tumescent solution was prepared with 1:200 
000 epinephrines and infused to the marked area after anti-
biotic prophylaxis. The amount of the tumescent solution 
infused was determined according to the breast size and its 
fatty tissue. A small stab incision was made under the IMF. 
A blunt-tip cannula was used for dissection and aspiration. 
Separation of the skin from the underlying tissue was done 
carefully by a cannula, and IMF was undermined and dis-
rupted. The remaining tissue was left thicker in the upper 
lateral pectoral region compared to the other areas. SAL 
was initiated from the deepest layers towards the superficial 
layers and performed to the deepest layers by a 5-mm-diam-
eter cannula, and a 4-mm-diameter cannula was used for the 
superficial layer. Our approach to the fibrotic mammary disc 
was to apply a gentle pressure to the breast disc held between 
the fingers and thumb of surgeon and then perform forceful 
passes with a sharp-tip cannula. This approach was adopted 
to obtain a satisfactory result. The pinch test was used to 
check the remaining tissue and symmetry of both breasts. 
The incisions were closed primarily, and compressive dress-
ing was put on and repeated in the following 4 weeks.

Results

The average age of the 30 patients of this study with high-
grade (Simon grade IIb and III) gynecomastia was 26 (rang-
ing from 18 to 46 years). One of the patients had unilateral 

Table 1   Simon classification of gynecomastia with four grades

Grade Description

Grade I Small enlargement, no skin excess
Grade IIa Moderate enlargement, no skin excess
Grade IIb Moderate enlargement with extra skin
Grade III Marked enlargement with extra skin

Fig. 1   Illustration of measure-
ment of horizontal diameter of 
nipple-areola complex (NAC) 
(horizontal diameter: red line 
across the middle of the NAC 
from A point to B point)
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gynecomastia and 29 of them were treated bilaterally. On 
the other hand, 9 patients had gynecomastia Simon grade 
III (30%), and 21 patients had gynecomastia Simon grade 
IIb (70%).

The horizontal diameter of NAC was evaluated pre-oper-
atively and post-operatively. The means of pre-operative and 
post-operative diameters for each Simon grade are summa-
rized in Table 2. The horizontal diameter of NAC varying 
from 2.6 to 3.1 cm was taken as the optimum value range 
in accordance with the related literature [14, 15, 17]. The 
median of the horizontal diameter of NAC was 3.7 cm in the 
pre-operative measurement. All the post-operative horizon-
tal diameters of NAC were determined to vary from 2.6 to 
3.1 cm, 3 months after surgery. The pre-operative and post-
operative horizontal diameters of NAC were compared using 
the Mann–Whitney test which revealed that the horizontal 
diameters of NAC significantly decreased after the operation 
(p = 0.00) (Fig. 2).

The post-operative complications of gynecomastia sur-
gery such as hematoma, seroma, infection, hypoesthesia, 
pain, contour deformity, and breast asymmetry were not 
observed during the follow-up periods. The inadequate 
removal of the glandular tissue, which is the most common 

late complication, was not observed in any of the patients as 
well as the redundant skin problems (Fig. 3). In fact, NAC 
necrosis was not observed apart from the slight buttonhole 
deformity of a patient who did not express any complaints 
related to this problem.

Discussion

The goals of gynecomastia treatment are (a) correcting the 
breast contour by reducing excess fat tissue, (b) removing 
the palpable fibrotic breast disc, and (c) skin tightening and 
reduction of diameter of the NAC [18]. There are several 
studies stating that liposuction is useful for removing fat 
tissue but not sufficient for removing fibro-fatty glandu-
lar tissue alone, and so that a combined treatment should 
be performed with excision for fibro-fatty tissue [19–21]. 
However, it has been previously reported in the literature 
that fibro-fatty glandular tissue was effectively removed by 
using arthroscopic cartilage shaver, sharp-ended cannula, 
and microdebrider [22, 23]. We observed that the fibrotic 
breast disc required forceful passes and a sharp-tip cannula 
to obtain a satisfactory result without excision.

High grades of gynecomastia are associated not only with 
breast enlargement, but also with excess skin. Therefore, it 
is generally believed that liposuction-assisted gynecomas-
tia management does not provide an adequate correction, 
and skin excision is required in cases with grade IIb and 
III gynecomastia. Some studies pointed out the skin retrac-
tion effect of ultrasonic-assisted liposuction (UAL) [14, 18], 
whereas SAL was previously reported to improve the skin 
tightening following gynecomastia as UAL [23]. This study 
reflected that the SAL promoted contraction and the smooth 
occurrence of the re-draping of the skin with the consequent 
absence of sagging during the post-operative period and it 

Table 2   The mean of pre-operative and post-operative diameters of 
nipple-areola complex for each Simon grade (SD, standard deviation)

Simon classifica-
tion

Pre-operative diameter 
of nipple-areola com-
plex (cm) (mean ± SD)

Post-operative diameter 
of nipple-areola com-
plex (cm) (mean ± SD)

Right Left Right Left

IIb
(21 patients)

3.70 ± 0.48 3.68 ± 0.47 2.89 ± 0.15 2.87 ± 0.13

III
(9 patients)

4.46 ± 0.80 4.40 ± 0.74 2.93 ± 0.09 2.90 ± 0.12

Fig. 2   The statistical graphics 
of pre-operative (preop) and 
post-operative (postop) diam-
eters of nipple-areola complex 
(NAC) (point estimate for 
η1–η2 is − 0.9000; 95.0% CI for 
η1–η2 is (− 1.1000, − 0.7000); 
W = 1916.0; test of η1 = η2 vs 
η1 < η2 is significant at 0.0000; 
the test is significant at 0.0000)
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keeps on improving with time. The satisfactory results in 
this study can be attributed to the performance of the lipo-
suction close to the subdermal layer on the superficial plane 
and wear of an effective compression garment for 4 weeks 
in order to provide skin re-draping.

Grade IIb and III gynecomastia are characterized by an 
enlarged nipple-areola complex [3, 12] and its reduction is 
one of the major concerns of aesthetic appearance sought 
after gynecomastia surgery. It is generally accepted that peri-
areolar incisions and skin excision procedures are required 
to reduce the diameter of the NAC [3, 13]. However, some 
researchers [14] reported that the UAL reduced the horizon-
tal diameter of the NAC due to the effect of skin tightening 
without excision [8]. The optimal horizontal diameter of the 
NAC in male patients is stated to range from 2.6 to 3.1 cm 
in the related literature [3, 13–15, 17]. Similarly, the skin 

tightening of NAC was achieved in this study and the reduc-
tion of the horizontal diameter of the NAC was provided by 
the SAL, and thus, no surgical intervention was required sep-
arately for reducing the size of NAC. This significant reduc-
tion and the post-operative horizontal diameters of the NAC 
were in agreement with the optimal values reported in the 
earlier literature. There are some discrepancies among exist-
ing literature data about the association between the volume 
of breast tissue removed by liposuction and the reduction in 
NAC size. According to [14], there was a significant correla-
tion between the liposuction volume and areolar retraction. 
However, a research group [18] reported the inconsistent 
liposuction volumes in their study. Therefore, we did not 
measure this volume and add any observation in this study. 
The skin retraction and the reduction of the horizontal diam-
eter of the NAC were achieved with SAL which is more 

Fig. 3   Pre-operative–post-
operative anterior, lateral, and 
anterolateral views of case 27
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cost-effective and more accessible than the UAL. Briefly, 
the skin tightening and the reduction of the horizontal diam-
eter of the NAC were provided by the SAL. In other words, 
this study revealed that, if a suction-assisted liposuction was 
performed without any direct excision, an inadequate tissue 
removal was not observed in any of our patients, and, thus, 
no secondary operation was needed.

Conclusions

Objective assessment and benefits in gynaecomastia surgery 
are not well described in literature. This study using liposuc-
tion and pre- and post-objective assessment of reduction in 
the nipple-areola complex diameter has shown a statistically 
significant improvement.
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