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Abstract

Introduction Gynecomastia is characterized by enlarged

breast tissue in men and is often caused by genetic or

endocrinological disorders, cancer, or medication use, with

idiopathic causes being the most common. If no clinically

treatable cause is identified and the condition persists for

more than two years, surgical treatment is indicated. This

typically involves adenectomy with or without liposuction

and resection of excess skin when necessary. Major com-

plications include hematoma, seroma, infection, and

dehiscence. Quilting sutures, as previously described in

abdominoplasty, can minimize dead space and reduce

hematoma and seroma formation.

Objective This study aimed to compare the efficacy of

quilting sutures and suction drains in preventing hematoma

and seroma formation after adenectomy for gynecomastia.

Methods Thirty-eight gynecomastia patients eligible for

adenectomy were randomized into two groups: one with

intraoperative quilting sutures (Group 1) and another with

vacuum drains (Group 2). The patients were followed up

postoperatively using clinical examinations and ultra-

sonography. Fluid collection[ 10 mL was drained when

necessary.

Results Eight patients in Group 1 (40%) and five in Group

2 (28%) developed fluid collections, with no significant

difference between the groups. No surgical correction was

required for hematoma or seroma. Suction drains seem to

give better results regarding seroma, but with no statistical

difference.

Conclusion This study showed no difference in the use of

drains or quilting sutures to prevent seromas or hematomas

in the correction of gynecomastia.

Level of Evidence II This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

Gynecomastia is defined as an increase in breast tissue in

men, affecting either glandular or fatty tissue, or both

[1–3]. The condition is most prevalent during puberty,

affecting up to 65% of males aged 14–15 years, although it

persists in only 7.5% of cases after the age of 17 years

[4, 5]. According to the American Society of Plastic Sur-

geons, in 2023, surgery for the correction of gynecomastia

corresponds to almost 20% of all plastic surgeries in men in

the USA, with more than 54% performed in patients aged

17–34 years, being the second most common surgery in

this age group after liposuction [6]. Its incidence declines

significantly post-adolescence, with adult gynecomastia

being less prevalent and associated with specific etiologies

[7].

Gynecomastia may occur due to hormonal imbalances

during both the neonatal and adolescent periods. In adults,

it may occur during andropause or due to obesity, which is
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characterized by increased aromatization of testosterone to

estrogen. Other etiologies include decreased testosterone

production, increased estrogen levels, and androgen

insensitivity, which are often associated with genetic or

endocrinological disorders, medications, and licit or illicit

drug use. However, idiopathic cases remain the most

common [3, 5, 7–15].

Several classification methods have been proposed for

this condition [16–19]. Simon classification is one of the

most widely used systems for categorizing gynecomastia,

providing a clear framework based on the degree of breast

enlargement and skin redundancy. It includes four distinct

grades: Grade I refers to small, visible breast enlargement

without skin redundancy. Grade IIA describes moderate

breast enlargement without skin redundancy, whereas

Grade IIB accounts for moderate enlargement with skin

redundancy. Grade III is characterized by marked breast

enlargement with significant skin redundancy, resembling a

pendulous female breast. This classification is valued for its

clinical relevance, guiding both diagnosis and treatment

planning, while facilitating effective communication with

patients [17]. An accurate etiological diagnosis is critical

for excluding treatable causes. Surgical treatment is indi-

cated when the condition persists for over two years

without a clinically treatable cause, typically involving

adenectomy with or without liposuction and, if necessary,

skin excision [16, 18, 20–26].

The major surgical complications include hematoma,

seroma, infection, and dehiscence. Quilting sutures, used in

other procedures such as abdominoplasty, may reduce dead

space and associated complications, providing an alterna-

tive to vacuum drains, often deemed uncomfortable by

patients [27–35]. This study aimed to compare early

postoperative complications in patients with gynecomastia

undergoing adenectomy with quilting sutures or vacuum

drains.

Methods

This interventional, randomized, longitudinal, prospective

clinical study was approved by the Ethics Committee of the

Federal University of São Paulo (protocol:

40070414.3.0000.5505/1151061). Surgeries were con-

ducted under general anesthesia at Hospital São Paulo,

Unifesp, from January 2013 to March 2016, involving 38

patients randomized into two groups using www.

randomization.com.

All surgeries employed Webster’s adenectomy tech-

nique, involving subcutaneous mastectomy with glandular

excision via an infra-areolar arcuate incision. Liposuction

or skin resection was performed, when necessary. All

patients were adequately informed of the risks and proce-

dures associated with the use of quilting sutures and drains.

In Group 1 (n = 20), eight adhesion stitches with 3-0

Vicryl were placed in a circular pattern without drains

(Fig. 1). In Group 2 (n = 18), vacuum drainage with

Hemovac 4.8 was used, exteriorized along the anterior

axillary line, without quilting sutures. Drains were

removed when the output was\ 30 mL/d.

The diagnosis of the collections was performed in two

ways: (1) clinical examination at routine postoperative

follow-up and (2) ultrasonography performed 14–21 days

postoperatively. Fluid collections greater than 10 mL and/

or presenting clinical symptoms (i.e., pain, discomfort, or

fluctuations) were aspirated and reassessed within seven

days.

Statistical Analysis

Data were analyzed using SPSS Statistics software version

29 (IBM Corp., Armonk, NY, USA). Descriptive statistics

were used to summarize demographic and clinical char-

acteristics. The Chi-squared test compared categorical

variables, while the Student’s t-test analyzed continuous

variables such as body mass index (BMI). Logistic

regression analysis was performed to evaluate the predic-

tors of fluid collection (seroma) after gynecomastia sur-

gery. The dependent variable was the presence of seroma,

and the independent variables included age, BMI, lipo-

suction, skin excision, and surgical group (quilting suture

vs. drains). Statistical significance was set at P\ 0.05.

Fig. 1 Arrangement of adhesion points (8) in Group 1
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Results

This study included 38 patients diagnosed with gyneco-

mastia who were randomized into two groups: Group 1

(quilting sutures) and Group 2 (drains). The mean age of

the patients was 23.1 years (SD ± 9.9) in Group 1 and

28.6 years (SD ± 10.5) in Group 2. The mean body mass

index (BMI) was 25.2 kg/m2 (SD ± 3.1) in Group 1 and

25.7 kg/m2 (SD ± 4.2) in Group 2. No significant differ-

ences in age or BMI were observed between the two

groups.

Logistic regression revealed that age (Exp(B) = 0.846,

P = 0.045) and BMI (Exp(B) = 1.554, P = 0.011) were

significant predictors of fluid collection. Specifically,

higher BMI increased the likelihood of fluid accumulation,

while older age reduced it. Liposuction and skin excision

did not significantly affect fluid collection (P = 0.261 and

P = 0.949, respectively). The group variable (quilting

suture vs. drains) also showed no significant effect on

seroma (P = 0.193). Regarding fluid collection, eight

patients in Group 1 (40%) and five patients in Group 2

(28%) developed postoperative fluid collection. Suction

drains appear to offer better results in reducing seroma

formation; however, no statistically significant difference

was found between the two groups. None of the patients

required surgical intervention for hematoma or seroma

formation.

In terms of other complications, the incidence of

asymmetry, altered scars, and need for reapproach were

similar across both groups. The rates of these complica-

tions were comparable, indicating that both postoperative

management methods were equally effective in preventing

these complications.

Gynecomastia was idiopathic in 76% (n = 29) of the

patients, with other causes including medications (n = 4,

including steroids, antidepressants, antiretroviruses, and

antiepileptics), chronic diseases (n = 3, comprising chronic

kidney disease, suprarenal tumor, and leukemia), and

Klinefelter syndrome (n = 2). Liposuction and skin resec-

tion were performed in 44.7% and 21.1% of cases,

respectively.

Regarding the development of hematoma, both groups

experienced one case of this complication. In Group 1, the

hematoma was associated with suture dehiscence and

drainage through the surgical wound. This patient under-

went a reapproach to repair the dehiscence and correct any

irregularities, although this was not treated as an emer-

gency surgical revision. In Group 2, one patient developed

an early hematoma with a clogged drain. This was suc-

cessfully managed by flushing the drain without the need

for immediate puncture. Additionally, one patient in Group

1 required subsequent surgery to address scar retraction,

which involved subincision and liposuction. For a detailed

summary of the clinical and demographic characteristics of

the study sample, please refer to Table 1.

Figures 2 and 3 illustrate different types of gyneco-

mastia addressed in this study, with corresponding preop-

erative and postoperative documentation for each case.

Discussion

Surgical correction of gynecomastia, like any procedure,

entails risks of complications such as hematoma, seroma,

scarring, and altered sensitivity. Despite rigorous

hemostasis, hematoma may arise from extensive tissue

dissection, whereas seromas result from lymphatic disrup-

tion and dead space creation [27, 36–39]. The observed

association between BMI and seroma formation highlights

the importance of preoperative patient assessment and risk

stratification. Higher BMI may predispose patients to

complications due to increased adipose tissue, emphasizing

the need for tailored surgical techniques in this subgroup

[27, 40–42].

While drains are commonly used in various surgical

procedures to reduce seroma and hematoma formation and

to enable early diagnosis and treatment of complications,

our study found no significant reduction in the incidence of

these issues [30, 43–47]. Steele et al, in a retrospective

study, showed no difference regarding the development of

complications, when using or not a drain in adenectomy

surgeries in gynecomastia. In addition, other studies have

shown no relationship between the use of drains and an

increase in postoperative complications [48]. However, the

applicability of quilting sutures in several surgeries, such as

abdominoplasty and latissimus dorsi flaps for breast

reconstruction and rhytidectomy, has already been

demonstrated [32–35]. However, little is known about its

effectiveness in adenomastectomy for gynecomastia

correction.

Despite these findings, other factors should be consid-

ered when attempting to achieve optimal outcomes. Sur-

gical techniques for correcting gynecomastia vary

according to the clinical presentation of the patient and the

surgeon’s preference to establish a better surgical treatment

with less chance of complications [49]. Quilting sutures

may appeal to patients seeking to avoid drains and mini-

mize discomfort and scarring [29, 31, 45]. This technique

may improve postoperative recovery, particularly in

younger or more active patients [50]. However, its effec-

tiveness relative to drains may depend on the surgeon’s

experience and the surgical context.

In this study, liposuction and skin resection were con-

sidered potential factors influencing postoperative fluid

collection. These variables were included in the logistic
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Table 1 Clinical and

demographic characteristics of

the study sample

Variable Drains group

N = 18

Quilting sutures group

N = 20

P value

Mean age, mean (SD) 23.1 (9.9) 28.6 (10.5) 0.109a

BMI (kg/m2), mean (SD) 25.2 (4.2) 25.7 (4.2) 0.706a

Number of follow-up consultations, n (%) 5.5 5.0 0.740a

Side operated, n (%) 0.687b

Bilateral 14 (77.8%) 17 (85%)

Right 2 (11.1%) 3 (15%)

Left 2 (11.1%) 0 (0%)

Simon classification, n (%) 0.825b

I 1 (5.6%) 0 (0.0%)

IIa 12 (66.7%) 14 (70.0%)

IIb 3 (16.7%) 4 (20.0%)

III 2 (11.1%) 2 (10.0%)

Liposuction, n (%) 10 (55.6%) 7 (35%) 0.203c

Skin resection, n (%) 4 (22.2%) 4 (20%) 0.999b

Collection, n (%) 5 (27.8%) 8 (40%) 0.428c

Need for puncture, n (%) 4 (22.2%) 8 (40%) 0.239c

Asymmetry, n (%) 3 (16.7%) 2 (10%) 0.652b

Altered scar, n (%) 5 (27.8%) 3 (15%) 0.438b

NAC complications, n (%) 2 (11.1%) 0 (0%) 0.217b

Reoperation, n (%) 1 (5.6%) 4 (20%) 0.344b

BMI body mass index, SD standard deviation
aStudent’s t-test
bFisher’s exact test
cChi-squared test

Fig. 2 A 14-year-old male, Simon IIa, underwent adenectomy without skin resection. a preoperatively, b 6 months postoperatively
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regression analysis; however, they did not show a statisti-

cally significant effect on fluid accumulation. This suggests

that although these techniques may have an impact on

surgical outcomes, they were not significant predictors of

seroma formation in this cohort.

Although no statistical difference was found between

the groups regarding the incidence of complications, it is

worth noting that the reoperation rate was four times higher

in one group compared to the other. This discrepancy,

despite the lack of statistical significance, may be due to

factors not captured by our analysis, such as variations in

patient-specific factors, surgical techniques, or postopera-

tive care.

Future studies should evaluate the combined use of

quilting sutures and drains as this hybrid approach may

yield additional benefits. Exploring patient-reported out-

comes such as pain, mobility, and satisfaction will also

provide valuable insights for optimizing gynecomastia

surgery.

Limitations and Strengths

This study has several limitations. The small sample size of

38 patients reduces the generalizability of the findings, and

the six-month follow-up may not capture long-term com-

plications. Additionally, the single-center design may

introduce bias, and the lack of blinding could affect the

objectivity of outcome assessments. The inclusion of

additional surgical techniques such as liposuction and skin

resection complicates the ability to isolate the specific effect

of quilting sutures or suction drains on the outcomes. While

this study compared quilting sutures and drains, it did not

evaluate the impact of stitch count on postoperative com-

plications like seromas. Future research with larger sample

sizes or varied techniques could explore whether more

stitches reduce fluid collection or other complications.

Despite these limitations, this study has several

strengths. The randomized controlled design minimizes

selection bias and strengthens the reliability of the results.

Comprehensive data collection through clinical examina-

tions and ultrasonography ensures accurate assessment of

postoperative complications. The use of logistic regression

to analyze predictors of fluid collection adds depth to the

statistical analysis. Additionally, the investigation of

quilting sutures as an alternative to suction drains provides

valuable insights into gynecomastia surgery. Finally, mul-

tiple follow-up visits and detailed monitoring contributed

to the robustness of our findings.

Conclusion

Both quilting sutures and drains were found to be effective

in preventing seromas and bruising, though no significant

differences were observed between the two methods. While

each approach may have a role in managing postoperative

complications, our findings suggest that neither method

significantly outperforms the other in this regard.
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Fig. 3 Patient Simon III underwent adenectomy with bilateral skin resections. a Preoperative and b 6 months postoperatively
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