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Abstract

Background Liposuction is the most accepted technique

for treatment of gynecomastia at present with or without

residual gland tissue excision. Conventional liposuction

uses incisions for introduction of cannula, made usually at

the inframammary crease or axilla resulting in consequent

scars. Cross-chest liposuction technique was introduced to

avoid these additional scars and improve the aesthetic

outcome. This study aimed to evaluate the difference

between aesthetic outcome of conventional liposuction and

cross-chest liposuction in treatment of gynecomastia.

Method A prospective comparative study between 2

groups with 15 patients in each was conducted, one with

conventional and the other cross-chest liposuction. Exci-

sion of residual gland tissue was performed through cir-

cum-areolar incision in both the groups. Aesthetic outcome

was evaluated in both the groups using Likert scale and

compared.

Result The mean age of the patients was 22.6 years and the

mean duration of presentation was 8.13 years. Satisfaction

rate with conventional and cross-chest liposuction was 80%

and 86%, respectively, as assessed by the patients. The rate

was 80% and 77%, respectively, in both the groups as

assessed by independent observer. The complication rate

was 13.3% in conventional and 20% in cross-chest group.

The difference in outcome was not statistically significant

between two groups. Difference between the mean Likert

scores of pre-operative and post-operative satisfaction was

statistically significant for both the techniques.

Conclusion The conventional and the cross-chest liposuc-

tion, both yield comparable results when used for treatment

of gynecomastia in terms of aesthetic outcome.

Level of Evidence III 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

Keywords Gynecomastia � Cross-chest liposuction �
Aesthetic outcome

Introduction

Gynecomastia, the diffuse enlargement of male breast

represents benign proliferation of glandular male breast

tissue. It’s prevalence varies between 32 and 65% in pub-

lished literature [1]. Etiologically it can be physiological or

pathological. Physiological gynecomastia is seen during

neonatal period, puberty, and elderly. Pathological condi-

tion can have a variety of causes, but majority without any

attributable cause or idiopathic. They are divided into florid

and non-florid types based on histopathological observa-

tions [2]. The pathology persisting for more than two years

is unlikely to regress spontaneously or with medical

treatment since the tissue by then is irreversibly fibrotic,

and surgery remains the mainstay of treatment for these
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cases. The main reasons for which patients seek medical

advice are the aesthetic concerns especially unaccept-

able shape of the chest and body image distortions and fear

of breast cancer. Goals of treatment for these conditions

include the restoration of normal male pattern chest and

nipple-areolar complex with minimal and inconspicuous

scars. At present, liposuction is the most preferred surgical

modality, alone or in combination with invasive techniques

owing to its minimal invasiveness and better contouring

principles. Liposuction or suction-assisted lipectomy

(SAL), was introduced by Illouz in the 1970s [3, 4]. The

most common complication with this technique adopted

alone for the treatment of gynecomastia is the residual sub-

areolar gland tissue resulting in an unacceptable aesthetic

appearance, warranting revision surgery. Also, SAL does

not yield promising outcomes in severe and fibrotic cases.

However, it is still preferred in large fat predominant

breasts because it yields better chest contour with minimal

scarring. The suction cannulae are inserted through ports

made at inframammary crease or ipsilateral axilla, leaving

the scars over those areas as sequel of this procedure. In

order to address the residual sub-areolar gland tissue,

excision of the same is often used as an additional proce-

dure through a circum-areolar incision. Recently, cross-

chest liposuction has come up as one of the latest tech-

niques employed in the management of gynecomastia [5].

In this procedure the same circum-areolar incisions are

used for both SAL and excision of residual gland tissue,

hence doing away with additional scars for the cannula

port. This advantage makes it a better choice for the sur-

geon as well as the patient. In this study, we aimed to

compare the aesthetic outcome of conventional liposuction

and cross-chest liposuction as an adjunct to sub-areolar

gland tissue excision.

Methodology

Study Design and Study Period

Present study was a prospective comparative study con-

ducted at an institute of national importance (a tertiary

level teaching hospital) of India between January 2019 and

December 2020.

Study Population and Eligibility

After obtaining approval from institute ethics committee

(IEC), the study population was taken from patients pre-

senting to the Department of Burns and Plastic Surgery of

our institute either directly or referred from other depart-

ments, whoever fulfilling the inclusion criteria.

Inclusion Criteria

• All clinically diagnosed patients of gynecomastia aged

between 15 and 50 years, Simon’s grade I, II A, and II

B [6].

• Persistent pubertal gynecomastia

• Those not resolved with medical therapy

• Those who had a post-operative follow up for a

minimum period of 3 months

Exclusion Criteria

• Patients with physiological gynecomastia

• Those associated with lumps and pseudo-gynecomastia.

Informed Consent

All the participants were handed over the patient infor-

mation sheet written in English and local language. Written

informed consent was obtained from each participant after

explaining about the procedure in the language they can

understand.

Sample Size and Group Definition

Thirty (30) patients were included in this study with 15 in

each group. Participants in group 1 were operated by

Conventional liposuction technique along with sub-areolar

excision of gland. Participants in group 2 were subjected to

Cross-chest liposuction technique along with sub-areolar

excision of gland.

Randomisation

Randomisation was done using MS excel tools with RAND

function.

Surgical Technique

For conventional liposuction, the patient was positioned in

supine with arms abducted to 90�. The breast tissue on both
sides along with periphery was infiltrated with Klein’s

basic tumescent Solution [7]. This infiltration solution was

composed of 500 mg of lidocaine, 0.5 mg of epinephrine,

and 10 mEq of sodium bicarbonate in 1 litre of normal

saline. A stab incision was made by scalpel in the infra-

mammary fold and used as port for insertion of infiltration

as well as suction cannula. Thirty minutes after tumescent

infiltration, liposuction was initiated. Depending on the

thickness of the adipose tissue layer, liposuction of the

deeper layers was performed with a 4-mm cannula, fol-

lowed by superficial or fine-contouring liposuction using a
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3-mm cannula. Entire breast, as well as its periphery, was

treated by this technique. After liposuction, the residual

fibro-glandular tissue was extracted from the sub-areolar

area via circum-areolar incision extending from 3’O clock

to 9’O clock position. A substantial thickness of sub-are-

olar tissue was left in place in order to maintain the blood

supply as well as the contour of the nipple-areolar com-

plex. The procedure was repeated on the opposite side.

After securing hemostasis, wounds were closed in layers

with negative pressure drains in situ. Patients were advised

to put on a front-closure compression vest as early after

surgery as feasible for a minimum period of three months.

Cross-chest liposuction was essentially same as descri-

bed for conventional liposuction. The only difference was

the circum-areolar incision being used for suctioning of

lateral chest on ipsilateral side and the entire contralateral

chest other than its lateral side (Fig. 1).

Outcome Assessment

The outcome was assessed in terms of satisfaction for eight

parameters namely chest appearance, chest circumference,

shape, flatness, symmetry, nipple-areolar complex, scars,

overall post-operative satisfaction. Each parameter was

scored using a 5 point Likert’s scale with 1 being very

unsatisfied, 5 being very satisfied, and 3 as neutral [8]. The

scores were obtained from the patient as well as an inde-

pendent observer. Comparison was made between the

mean Likert scores (LS) obtained by the individual patients

before and after treatment, between both the groups as

observed by the patients as well as by the independent

observer. Mean scores obtained in relation to each indi-

vidual technique were also compared. Complications

observed in each of the groups were recorded and their rate

compared.

Statistical Analysis

Continuous numerical data like weight of the gland were

expressed in mean ± SD. Categorical data were expressed

in proportions. Ordinal data like Likert scores were

expressed in Median. Differences between the groups were

analysed by Mann-Whitney U test and Kruskal-Wallis test.

Results

The total number of cases included in this study was 30,

out of which 15 patients were included in conventional

liposuction group and 15 in cross-chest group. Mean post-

operative follow-up was 9.2 months for the conventional

group and 9.5 months for the cross-chest group. The clin-

ical photographs were taken during each post-operative

visit of the patients to our outpatient department and the

pictures of the longest follow-up were subjected for

assessment in this study. Means and Modes of study vari-

ables were calculated using MS Excel tools and the

observations mentioned in Table 1.

Mean Likert scores (LS) of the patients were calculated

for all the aesthetic parameters and p value was calculated

by using student’s t test. Mean values were found to be

statistically insignificant (p[ 0.05) for all the parameters

from patient’s as well as observer’s point of view (Tables 2

and 3). Mean Likert scores of pre-operative and post-op-

erative satisfaction were compared by paired t test. Mean

Likert score for pre-operative dis(satisfaction) and post-

operative satisfaction for conventional technique were 1.66

and 3.8, respectively. The difference was statistically sig-

nificant (p = 01.69121x10-6). Mean Likert score for pre-

operative dis(satisfaction) and post-operative satisfaction

for cross-chest technique were 1.53 and 3.93, respectively.

The difference was statistically significant (p =

01.17679x10-6).

With regard to overall satisfaction, 80% of patients were

satisfied to very satisfied (LS = 4–5) with conventional

liposuction and 86% with cross-chest technique as assessed

by the patients. Satisfaction rate was 80% (LS = 4–5) with

conventional liposuction and 77% with cross-chest tech-

nique as assessed by independent observer.

Numbness over the operated area and pain was the

commonest post-operative complications. Overall, numb-

ness was observed in 13.3% and pain 3.3% in our entire

study population with a total complication rate of 16.7%. In

the conventional, group numbness was present in 6.7% and

pain in 6.7% (a total of 13.3%), whereas the numbness was

found to be the only complication (20%) with the cross-

chest group. No one experienced any of the common

complications like wound dehiscence, hematoma, or

seroma.
Fig. 1 Schematic diagram of conventional & cross-chest liposuction
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Discussion

As expected, gynecomastia was observed in our study to be

a problem of youth, both physical as well as psychosocial.

The mean age of presentation of our patients was 22.6 ±

4.13 years. The mean of the interval between noticing the

pathology and seeking medical advice was 8.13 years

which indicates, the patients or their parents waited for a

reasonable period of time expecting a spontaneous

regression. The reason for such delay in some of the cases

was found to be futile attempts with prolonged medical

treatment or the parents not being convinced about the need

for treatment. Whereas, it used to have a significant psy-

chosocial impact on the individuals nurturing this pathol-

ogy [9–11]. Ordaz DL and Thompson JK in their review,

observed gynecomastia to be associated with serious

mental disorder causing anxiety, depression, and distortion

of body image [12]. The psychological impact of this ail-

ment is clearly evident from our observation of a statisti-

cally significant difference between pre-operative

(dis)satisfaction and the post-operative satisfaction of

patients (Fig. 2), irrespective of the technique used for

treatment.

Likert scale was proposed, based on the level of

agreement or disagreement responded by the participants to

a particular set of questionnaire [8]. This scale is an useful

instrument to measure the parameters for outcome assess-

ment of an operative procedure which cannot be quantified

objectively. The scale has been used effectively in different

studies on this subject by several researchers [13–16]. We

too, found this tool very handy and reliable to use for this

kind of study. A bias is always expected when the outcome

of a surgical procedure is assessed by a member of the

operating team. In order to rule out this, we included an

independent observer from outside the team with sound

anatomical knowledge for outcome assessment, in addition

to the patient himself.

The only theoretical advantage of cross-chest liposuc-

tion over conventional liposuction in the treatment of

gynecomastia is no need for additional incisions to intro-

duce the cannula away from NAC and their consequent

Table 1 Descriptive statistics

(mean and modes) of study

variables

S.no. Variable Conventional arm Cross-chest arm p-value

1 Mean age (years) 22.6 ± 4.13 22.6 ± 4.13 1.51

2 Mean duration of illness (years) 9.33 ± 2.64 6.93 ± 2.21 0.001

3 Simon grade (mode) II A II A NS

4 Mean lipoaspirate (ml) 201.16 ± 83.44 150.16 ± 63.22 0.009

5 Mean weight of the gland (grams) 51.54g ± 32.45 53.42 ± 24.35 0.42

Table 2 Aesthetic outcome

assessed by patient (mean Likert

scores)

S.no. Variable Conventional arm Cross-chest arm p-value

1 Chest appearance 3.9 3.9 1.00

2 Chest circumference 3.4 3.7 0.44

3 Symmetry 3.3 3.3 1.00

4 NAC 2.8 3.2 0.33

5 Shape 3.4 3.6 0.58

6 Flatness 3.1 3.3 0.61

7 Scars 2.9 3.0 0.85

8 Overall post-op satisfaction 3.8 3.9 0.66

Table 3 Aesthetic outcome

assessed by independent

observer (mean Likert scores)

S.no. Variable Conventional arm Cross chest arm p-value

1 Chest appearance 3.9 4.0 0.79

2 Chest circumference 3.8 4.2 0.60

3 Symmetry 3.3 3.5 0.58

4 NAC 3.2 3.2 0.83

5 Shape 3.4 3.7 0.37

6 Flatness 3.5 3.8 0.31

7 Scars 2.8 3.2 0.27

8 Overall post-op satisfaction 3.5 3.8 0.27
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scars. Though the patients were concerned about these

additional scars of conventional technique during pre-op-

erative counselling, we could not find a significant level of

dissatisfaction as assessed by themselves (Figs. 3, 4, 5, 6

and 7) and an independent observer. Since every patient

was wearing compression garment immediately after sur-

gery as a part of our standard treatment protocol, this might

have helped in settling their scars. Also, the incisions used

for insertion of suction cannula were smaller ones just to

accommodate them and utmost care was taken to minimize

the scars while closing them. These factors might have

played a role in having inconspicuous scars and better

outcomes in terms of aesthetic satisfaction. We could not

find any such comparative study in published literature to

correlate our result.

Individual technique wise, the outcome of our conven-

tional technique arm was found to be similar to other

reports, in terms of overall satisfaction as well as compli-

cation rate [15, 17–19].

Cross-chest liposuction being a relatively recent tech-

nique, studied and reported by a few of the researchers

[5, 20–22]. The aesthetic outcome and the complications

observed in our cross-chest technique arm correspond to

those published by these authors. The only exception was

the relatively high rate of numbness (20%) in our series, for

which we could not find any attributable cause.

Our study has the limitation of a small sample size

considering each arm. Since it was a time bound study

COVID 19 pandemic did not permit us to achieve a better

sample size. The outcome of our study can be validated

Fig. 2 Comparison between pre

and post-op satisfaction of

patients

Fig. 3 Bilateral grade I

gynecomastia treated with

conventional liposuction
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Fig. 4 Bilateral grade II A

gynecomastia treated with

conventional liposuction

Fig. 5 Bilateral grade II

gynecomastia treated with

conventional liposuction

Fig. 6 Bilateral grade I

gynecomastia treated with

cross-chest liposuction
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further by future comparative studies with larger sample

size.

Conclulsion

Since there is no difference between two techniques with

respect to aesthetic outcome, either the conventional lipo-

suction or the cross-chest liposuction in addition to sub-

areolar gland tissue excision could be considered as an

acceptable modality for surgical treatment of

gynecomastia.
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