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Abstract

Background: The enlargement of breast tissue in males, is
acommon condition that can cause physical and psychologi-
cal distress. Surgical correction is often sought to address this
issue, and various approaches are employed by General and
Plastic surgeons to achieve optimal results. The incidence of
complications associated with different surgical approachesin
gynecomastia correction varies, and understanding these var-
iationsis crucial for both patients and medical professionals.

Aim of Study: To assess and compare the incidence of
complications associated with different surgical approachesin
gynecomastia correction. By synthesizing the existing body of
literature, our goal isto provide a nuanced understanding of
the safety profiles of various techniques, including liposuction,
glandular excision, and combination methods, thereby offering
valuableinsightsto clinicians involved in the management of
gynecomastia.

Material and Methods: The type of study being conduct-
ed is a systematic reviewfocuses on gynecomastia correction
and aims to provide a consolidated and evidence-based under-
standing of the incidence and types of complications associ-
ated with different surgical approaches, including liposuction,
glandular excision, and combination techniques. The review
follows a structured and transparent methodol ogy, adhering to
established guidelinessuch as the Preferred Reporting Items for
Systematic Reviews to ensure the reliability and validity of the
findings.

Results: The analysis of gynecomastia correction tech-
niques across 94 studies highlights varying complication rates
among glandular excision, liposuction, and combination meth-
ods. Glandular excision, associated with the highest compli-
cation rate, frequently results in hematoma, seroma, infection,
and necrosis. Liposuction, generally safer, mostly reports minor
complications like seroma and numbness. Combination meth-
ods aim to reduce risks but still show hematoma, seroma, and
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wound dehiscence. Age-wise distribution reveals most proce-
dures in the 20-29 age group, with significant numbers also in
the 10-19 range. Complications in glandular excision are high-
est (860 out of 2,882 patients), while liposuction reports the
fewest (144 out of 904 patients), and combination techniques
show intermediate complications (403 out of 3,506 patients),
with a significant p-value (<0.001). Breast pathologies, cate-
gorized by age and type (unilateral, bilateral, synchronous),
indicate that conditions like ADH, DCIS, and mastopathy are
common in younger to middle-aged groups, while older groups
(80-89) show diverse pathologies, including invasive carcino-
ma and bilateral complications. This data underscores the need
for careful patient selection and tailored surgical approachesto
mitigate risks and improve outcomes.

Conclusion: The analysis of complications associated with
gynecomastia correction techniques and the distribution of
breast pathologies across age groups provides critical insights
into the safety and risk profiles of surgical interventions. Glan-
dular excision, while effective, shows a higher incidence of
complications compared to liposuction and combination tech-
niques, emphasizing the need for careful patient selection and
surgical expertise. Y ounger age groups, particularly those be-
tween 10 and 29 years, exhibit a higher frequency of procedures
and complications like atypical ductal hyperplasia and masto-
pathy. In contrast, older age groups, especially those above 60,
demonstrate a notabl e presence of invasive carcinoma and bi-
lateral mastopathy. These findings underscore the importance
of tailored surgical approaches and vigilant monitoring for
complications, aiming to optimize patient outcomes and guide
future research in gynecomastia correction and breast patholo-
gy management.

Key Words: Approachesin Gynecomastia — Systematic Review.

Introduction

GYNECOMASTIA, the enlargement of breast
tissue in males, is a common condition that can
cause physical and psychological distress. Surgical
correction is often sought to address thisissue, and
various approaches are employed by General and
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Plastic surgeons to achieve optimal results. Thein-
cidence of complications associated with different
surgical approachesin gynecomastia correction var-
ies, and understanding these variationsis crucial for
both patients and medical professionals[1].

One commonly utilized approach is liposuction,
which involves the removal of excess fat from the
breast area. Liposuction is generally considered a
minimally invasive technique with lower compli-
cation rates compared to more invasive procedures.
Common complications associated with liposuc-
tion in gynecomastia correction include bruising,
swelling, and temporary humbness. However, se-
vere complications are rare, making this approach
apopular choice for patients seeking aless invasive
solution[2].

For more extensive cases of gynecomastia, sur-
gical excision may be necessary to remove excess
glandular tissue. While excision procedures are ef-
fective younger in achieving a more sculpted chest
contour, they may be associated with adightly high-
er risk of complications compared to liposuction
alone. Complications can include scarring, changes
in nipple sensation, and the potential for asymmetry.
Careful patient selection and surgical expertise are
crucia in minimizing these risks[3].

Combination approaches. Which involve a
combination of liposuction and surgical excision,
are often employed to address both fatty and glan-
dular components of gynecomastia. This approach
aims to provide comprehensive results while min-
imizing the risk of complications associated with
each technique individually. While complications
are possible with combination procedures, the inci-
dence is generally comparable to or lower than that
of excision alone[4].

Pathology after Gynecomastia: The overall
prevalence of invasive carcinomas was 0.11% and
of in situ carcinomas was 0.18%. The youngest
patient with invasive cancer was 65 years old and
the youngest patient with carcinomain situ was 24
years old. The overall prevalence of atypical duct-
a hyperplasiawas 0.4%; in patients than 20 years,
it was 0.23%. The youngest patient with atypical
ducta hyperplasiawas 16 years old [5].

Non-surgical treatments, such as hormonal ther-
apy or medications, may be considered in certain
cases of gynecomastia. These approaches aim to ad-
dress the underlying hormonal imbalance contribut-
ing to breast tissue enlargement. While non-surgical
options may have alower risk of immediate com-
plications, their efficacy varies, and they may not be
suitable for al patients[6].

Aim of the work:

To assess and compare the incidence of compli-
cations associated with different surgical approach-
es in gynecomastia correction. By synthesizing the

existing body of literature, our goal isto provide a
nuanced understanding of the safety profiles of var-
ious techniques, including liposuction, glandular
excision, and combination methods, thereby offer-
ing valuable insights to cliniciansinvolved in the
management of gynecomastia.

Material and Methods

Type of study: The type of study being conduct-
ed is a systematic reviewfocuses on gynecomastia
correction and aims to provide a consolidated and
evidence-based understanding of the incidence and
types of complications associated with different sur-
gical approaches, including liposuction, glandular
excision, and combination techniques. The review
follows a structured and transparent methodol ogy,
adhering to established guidelines from 1987 to
2021 articles such asthe Preferred Reporting Items
for Systematic Reviews to ensure the reliability and
validity of the findings.

A- Keywords and search strategy for identifica-
tion of studies: 1. Gynecomastia. 2. Breast, Male.
3. Mammary Glands, Male. 4. Surgical Procedures,
Operative. 5. Liposuction. 6. Glandular Excision. 7.
Pathology after Gynecomastia. 8. Surgical Compli-
cations. 9. Adverse Events. 10. Treatment Outcome.
11. Systematic Review.

Search strategy: Combine the keywords using
Boolean operators (and/or) and use truncation or
wildcards as appropriate for variations in termi-
nology. Also, include Medical Subject Headings
(MeSH) terms if searching in databases that use
them (e.g., PubMed).

Example search string: (“ Gynecomastia’ OR
“Male Breast” OR “Mammary Glands, Male"),
(*Surgical Procedures, Operative” OR “Liposuc-
tion” OR “Glandular Excision™), (“Surgical Com-
plications” OR “Adverse Events’ OR “Treatment
Outcome”) and (“ Systematic Review™).

B- Criteria for selecting studies for thisre-
view: Types of included studies: Inclusion criteria:
1. Study Design:include peer-reviewed primary
research studies, consider randomized controlled
trials (RCTs), non-randomized controlled trials, co-
hort studies, and case-control studies and include
retrospective and prospective studies. 2. Partici-
pants:studies involving human participants diag-
nosed with gynecomastia, no age restrictions and
consider studies with participants across different
severity levels of gynecomastia. 3. Intervention/Ex-
posure: studies assessing surgical interventions for
gynecomastia correction, including but not limited
to liposuction, glandular excision, and combination
techniques and studies reporting on complications
or adverse events associated with these interven-
tions. 4. Outcome Measures. studies reporting the
incidence and types of complications related to gy-
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necomastia correction, include complications such
as hematoma, infection, seroma, skin necrosis,
asymmetry, and any other adverse events and stud-
ies reporting short-term and long-term outcomes. 5.
Publication Types. Peer-reviewed articles published
in academic journals and consider including con-
ference proceedings and grey literature to minimize
publication bias. 6. Language: Include studies pub-
lished in English to ensure effective data extraction
and analysis. 7. Publication Date: No restriction on
publication date to capture a comprehensive range
of studies. 8. Geographical Location: No restriction
on geographical location to encompass diverse pop-
ulations and practices. 9. Data Availability: Studies
with sufficient data available for the extraction of
relevant information on complications. 10. Exclu-
sion Criteria: Exclude studies not relevant to gy-
necomastia correction or surgical interventions,
exclude studies not reporting on complications or
adverse events and exclude animal studies and stud-
ies with no primary data.

C- Data extraction: Datawill be independently
extracted by two reviewers and cross-checked.

D- Satistical considerations; Search results will
be uploaded to systematic review manager software
and manually screened for digibility to be included.
PRISMA flowchart will be produced based on the
search results and the inclusion/exclusion criteria.

To facilitate the assessment of the possible risk
of bias for each study, information will be collect-
ed using (Cochrane collaboration tool for assessing
the risk of bias). Reasons for heterogeneity for stud-
ieswill be explored, and if necessary, a sensitivity
analysis will be performed based on methodological
quality and random effect versus fixed effect mod-
eling. After pooling the collected data from the de-
sired search studies, the relative risk of each of the
intended outcome measures of interest will be cal-
culated, aiming to reach a satisfactory conclusion.

Satistical analysis. Recorded data were analyz-
ed using the statistical package for social sciences,
version 23.0 (SPSS Inc., Chicago, Illinois, USA).
The quantitative data were presented as mean +
standard deviation and ranges when their distribu-
tion was parametric (normal) while non-normally
distributed variables (non-parametric data) were
presented as median with inter-quartile range (I1QR).
Also qualitative variables were presented as number
and percentages. Data were explored for normality
using Kolmogorov-Smirnov and Shapiro-Wilk Test.

Results

A total number of 3970 results were obtained
from database analysis. A final total number of 94
articles were obtained, according to predefined in-
clusion and exclusion criteria, for atotal number of
7294 patients analyzed.
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Numbers of articlesidentified by literature search
Medline: N=133

Embase: N=242

Cochrance library: N=302

Pubmed: N=3273

\
Numbers of articles after removing duplicates
(N=3520)

Numbers of articles
removed after title and
abstract reading
(N=3257)

\J

Full texts articles meeting including criteria
(N=263)

Articles removed
after full
text analysis
(N=169)

Articlesincluded in the review
(N=94)

Fig. (1): Study flowchart.

Table (1) show total number of 3970 results. A
final total number of 94 articles were obtained, ac-
cording to predefined inclusion and exclusion cri-
teriag, for atotal number of 7294 patients analyzed.
Patients, according to previously mentioned crite-
ria, have been divided into three groups:

- Liposuction, consisting in 904 patients (12.4%).

- Glandularexcision, consisting in 2882 patients
(39.5%).

- Combined, consisting in 3506 patients (48.1%).

Table (2) depicts the breakdown of unilateral
and bilateral procedures across various age groups.
It shows that out of atotal of 7,292 procedures,
4,204 (57.6%) were unilateral, while 3,088 (42.4%)
were bilateral. The highest number of unilateral
procedures occurred in the 20-29 age group with
1,022 cases (24.4% of total unilateral procedures),
followed by the 10-19 age group with 834 cases
(19.9%). Conversely, the highest number of bilater-
al procedures occurred in the 10-19 age group with
850 cases (27.5% of total bilateral procedures),
followed by the 20-29 age group with 840 cases
(27.2%).
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Table (3) presents data on the total number of
patients undergoing different surgical techniques
(Glandular Excision, Liposuction, and Combina-
tion) and the occurrence of various complications,
represented by counts and percentages.

Glandular Excision accounted for 2,882 pa-
tients, with 860 experiencing complications, consti-
tuting 29.8% of cases. The most common complica
tions were Hematoma (HE) at 24.3%, Seroma (SE)
at 27.5% and Hemorrhage (HH) at 12%.

Liposuction was performed on 904 patients,
with 144 encountering complications, representing
15.9% of cases. The prevalent complications were
Seroma (SE) at 22.9%, Hematoma (HE) at 11.8%,
and Hemorrhage (HH) at 22.9%.

Combination techniques were used in 3,506 pa-
tients, with 403 experiencing complications, com-
prising 11.5% of cases. The most frequent compli-
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cations were Seroma (SE) at 8.7%, Hematoma (HE)
at 22.8%, and Hemorrhage (HH) at 9.0%.

The provided p-value of <0.001** indicates a
statistically significant association between surgical
technique and complication occurrence, emphasiz-
ing the importance of selecting the appropriate tech-
nique to minimize risks.

Table (4) presents pathology results for speci-
mens following gynecomastia surgery across differ-
ent age groups. It reveal s the incidence of various
pathologies, including Atypical Ductal Hyperplasia,
DCIS (Ductal Carcinoma In Situ), Invasive Carci-
noma, Hamartoma, Mastopathy, Inflammation, and
Fat Necrosis. Among these, Atypical Ductal Hyper-
plasia was most prevalent, with 26 casesin total,
followed by Inflammation with 9 cases. Notably,
Invasive Carcinomawas found in 3 cases, al within
the 50-59 age group.

Table (1): Studies demographic parameters and complications rate for each technique used.

Studies Total _ _ Complication
(N=94) number Age Surgical technique
of patients HE SE OR UR HH WD IN PS AS IS NN RR Totd
101 GlandularExcison 31 18 3 42 21 0 O 3 O O O O 184
Courtisset al. 1987 20 16-61 Liposuction 0 2 0 3 5 0O 00 O O 0O 0 10
38 Combination 4 5 0 2 0 0 09 0 0O 0O 0 20
Aiacheet a. 1989 33 - GlandularExcison 4 o 0 0 O 0O 00 O O O O 4
Ward et al. 1989 6 - GlandularExcison 1 o 0 0 O 0O 00 O O o 0 1
Vamaet a. 1990 20 235 ClandularExcison 2 1 0 0 © 0O 00 O O o o0 3
Apesos et al. 1991 4 - Liposuction 0 0 0 1 O 0O 00 O O o0 O0 1
2 Combination 0 0 0 0 O 0O 00 O O O 0 O
Stark et al. 1992 14 16-34 Liposuction 0 0 0 0 O 0O 00 O O O 0 O
9 Combination 0 0 0 0 O 0O 00 O O O O O
Brenner et al. 1992 a4 - GlandularExcison g o 0 0 2 0O 04 0 O O O 6
Abramo et a. 1994 10 - Combination 0 0 0 0 O 0O 00 O O O 0 O
Samdal et al. 1994 3 16-69 ClandularExcison 1 0 0 0 O 0O 00 O O o0 o0 1
33 Combination 2 0 2 1 o0 0O 00 O O O 0 5
31 Liposuction 0 0 0 5 0 o 00 O O O0 2 7
Morselli et al. 1996 11 - Combination 0 0 0 0 O 0O 00 O O O O O
Aiacheet a. 1998 18 24-46 Combination 0 0 0 0 O 0O 00 O O O O O
Peterset a. 1998 11 13-18 ClandularExcison g 1 0 0 1 0O 02 0 O 0 0 4
Hamas et al. 1998 31 12-67 Combination 0 0 0 0 O 0O 00 O O O 0 O
57 Liposuction 0 0 0 0 O 0 00 O O O 4 4
Smoot 3rd et al. 1998 20 - GlandularExcison 0 0 0 0 O 0O 00 O 0 0 2 2
Colombo-Benkmann 81 15-78 GlandularExcison 15 o o0 0 17 0 O 60 O 8 0 9 109
etal. 1999
Gasperoni et al. 2000 64 16-62 Combination 1 0 0 3 o0 0O 00 O O O O 4
Javaid et al. 2000 4 - GlandularExcison 0 0 0 0 O 0O 01 0 0O o0 o0 1
Babigian et al. 2001 2 - GlandularExcison g 0 0 0 O 0O 00 O O O O O
18 Combination 2 1 0 3 o0 0O 00 O O O 0 6
Persichetti et al. 2001 28 16-33 GlandularExcison g 1 0 0 0 2 00 0 O 0 o0 3
Coskun et a. 2001 32 20-36 GlandularExcison 7 o o o0 1 0 09 0 3 1 o0 21
Rohrich et al. 2003 61 - Liposuction 0 0 0 0 O 0 00 0O 0 0 12 12
Boljanovicetal. 2003 3 - Liposuction 0 0 0 0 O 0O 00 O O O 0 O
25 Combination 1 0 0 0 O 0O 00 O 0O 0 1 2
Frunstorfer etal. 2003 31 13-57 Liposuction 0 0 0 3 1 0O 00 O 0 2 1 7
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Table (1): Count.
Studies Total _ , Complication
(N = 94) numper Age Surgical technique

of patients HE SE OR UR HH WD IN PS AS IS NN RR Totd

16 Combination 0 0 0 0O 0 0O 01 0 0 0 0 1

1 GlandularExcison 90 0 0 0 0 0 00 O O O 0 O
Hammond et al. 2003 15 12-69  Combination 0 1.0 0 1 O O0O1 0 O O 0 3
Iwuagwuetal. 2004 5 16-88 GlandularExcison g 0 0 0 0 0 00O O 0 O 0 O
Tashkandi etal. 2004 24 - GlandularExcison 0 90 0o 0 0 0 0 0 O 0O O O O
Waldeneta. 2004 12 25 Liposuction 0 0 0 0 O 0 00 0O O O 0 O

6 GlandularExcison 1 0 0o 0 0 0 00O O O O 0 1

16 Combination 0 0 0 0 2 0 00 O O 0 0 2
Gabraet a. 2004 39 95-17 GlandularExcison 3 1 o0 1 0 0 1 0 3 1 0 1 1
Bracagliaetal. 2004 45 21-65  Combination 2 0 0 1 0O 0 00O O 0 0O 1 4
Celebioglu et al. 2004 9 15-21 GlandularExcison 0 0 0 0 9 0 0 1 O0 O 1 1 12
Aslan et a. 2005 15 - GlandularExcison 2 0 0 0 0 0 00 O O 0 0 2
Prado et al. 2005 25 17-38  Combination 0 0 0 0O 0 0 00O O O O O0 O
Hodgsoneta. 2005 31 16-57  Liposuction 0 0 0 0 O 0 oo 0O 1 0 1 2
Ramoneta.2005 17 17-39  Combination 0 0 0 0O 0 0 00O O O O O0 O
Boni et al. 2006 38 23-64  Liposuction 0 0 0 0 O 0 00 0O O O 0 O
Yavuz et al. 2006 5 1824 GlandularExcison 9 o 0o 0 0 ©0 0 0 O 0O O 0 O
Haddad Filhoeta. 12 15-26 GlandularExcison g 0 0 0 O 0 00 0O O O 0 O

2006
Mentz et al. 2007 200 13-78  Combination 2 0 0 2 o0 0 00 O 1 0 0 5
Esmeetal. 2007 28 17-80  Combination 0 0 0 0O 0 0 00O O O O O O
Listaet al. 2008 % 17-46  Combination 0 2 0 0 O 0 00 0O O 0 0 2
Zhu et al. 2008 2 24-25 GlandularExcison 9 o 0o 0 0 ©0 0 0 O O O O O
Gheitaet al. 2008 8 - GlandularExcison 9 0 0 0 0 0 00 0O O O 0 O
Lanitis et al. 2008 102 11-82 GlandularExcison g 31 0 0 0 2 10 0 O 0O O 43
Cannistraetal. 2009 58 - GlandularExcison 0 0 0 0 6 0 00 O O O O 6
Gohetal. 2010 8 - GlandularExcison 0 90 0o 0 0 0 01 O0 0 1 0 2
Tuetal. 2009 22 13-63 GlandularExcison 1 0 0 0 O 0 00 O O O 0 1
Scuderi etal. 2010 23 16-39  Combination 1 2 0 0 0O O O1 O O O 0 4
Fanet a. 2009 65 14-28 GlandularExcison g 1 0 0 O 0 00 O O 2 0 3
BenitoRuiz et al. 40 19-57  Liposuction 3 0 0 0 O 0 02 0 0 0O 3 8
2009

Rho et al. 2009 5 30-33 GlandularExcison g o0 0 0 0 ©0 00O O O 0 O O
Laituri et al. 2010 20 14-18 GlandularExcison g 1 0 0 O 0 00 O O O 0 1
Petty et al. 2010 45 11-77 CladularExcison o0 17 o0 0o o 0 1 0 O O 1 3

56 Combination 2 6 0 0 O 0 00 0 O 1 3 12
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Table (1): Count.
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Studies Total . _ Complication
(N = 94) num_ber Age  Surgical technique
of patients HE SE OR UR HH WD IN PS AS IS NN RR Totd
50 Liposuction 11 0 0 0 0 6
76 Liposuction 0
El Noamani et al. 15 22-30 Glandular Excison o 0 0 0 0 1.0 3 0 0 1 0 5
2010
Qutob et al. 2010 36 16-88 Combination 3 0 0 0 0O 0 0O O O O 1 0 4
Cignaet a. 2011 37 18-43 Combination 10 0 0 O O 0 0O O O 0 0 1
Heetal. 2011 20 18-47 Glandular Excision 1 ¢ 0 0 0O 0 00O 0 0O 0 0 1
Jarrar et al. 2011 1 18-44 GlandularExcison ¢ 0 0 0 0 O 0 O O O 0 0 O
Combination 0o 1. 0 0 0O 0 1 0 0 0 0 0 2
4 Liposuction 0 0 0 0 0O 0 00O 0 0O 0 0 O
Morselli et al. 2012 260 10-59 Combination 8 0 0 0 0 0O 0 13 0 12 0 24 57
Trelleset al. 2013 28 24-56 ClandularExcison ¢ 0 0 0 0 O 0O O O O 0 0 O
Zampieri et al. 2012 5 - Glandular Excision g 2 0 0 0O 0 OO O O O 0 2
Leeetal. 2012 15 13-55  Liposuction 1 0 0 0 0 0 00O 3 0 O 0 4
Caoeta. 2013 58 17-52 Glandular Excison o 0 0 0 0 0 00 0 O 3 0 3
Hosnuter et al. 2014 23 15-42 Combination 0o 0 0 0 0O 1 0 0 0 O o0 O0 1
Kasielskaet a. 2013 113 17-54 Glandular Excision g 4 0 0 11 0 1 0 0 0 1 0 2
Song et . 2014 402 17-82 GlandularExcison 7 10 0o o0 2 0 0 10 0O O 9 6 44
331 15-73  Liposuction 4 7 0 0 26 0 0 O 0 0O 0 2 39
Blau et al. 2015 1073 1851 GlandularExcison g1 128 0 0o O O O O O O 0 0O 192
Yoo et al. 2015 13 20-28 Glandular Excison o 0 0 0 0O 0 00O 0 O 0 0 O
Schroder et al. 2015 53 13-66 Combination 2 0 0 0O 0O O O 0O O O 0 2 4
Ibrahiem et al. 2016 27 18-53 Combination 1 0 0 0 0 1. 05 0 0 1 o0 8
ElSabbaghetdl. 2016 18 13-33 Combination o o 0 o0 0O O 1 0 0 0 2 o0 3
Shirol et al. 2016 20 16-36  Combination 1 0 0 0 0O 0 00O 0 0O 0 0 1
Bailey et a. 2016 75 - Combination o 0o 0 o o O o o0 0 O o0 1 1
Kimet al. 2016 16 18-30  Liposuction 0 0 01 0 0 0 0O O O 0 0 1
48 Combination 0 0 1 1 0 0 0 1 0 O O 0 3
Innocenti et al. 2017 312 18-52  Combination 4 6 0 0 0 0O 0 O O 4 0 3 60
Taheri et al. 2016 27 17-36  Combination 0o 0 0 0 9 0 0 1 1 0 4 0 15
Khalil et al. 2017 52 269  Combination 0 0 0 0 10 0 0 0 © 0 1 11
SonmezErguneta. 25 18-33 GlandularExcison ¢ 2 o0 0 0 O O 0 4 0 0 6
2017
Thienot et al. 2017 9 19-67 Combination 1 0 0 O 1 0 1 o0 0 0 3
Choi et al. 2017 71 16-18 Combination 2 3 0 0 0 0 1
Ozdlpetal. 2018 21 19-34  Liposuction 3 2 4 0 0O 0 0 0 O 1 o0 18
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Table (1): Count.

1201

i Total Complication
(S,t\luglgi) number Age  Surgical technique P
of patients HE SE OR UR HH WD IN PS AS IS NN RR Totd
Leeet d. 2018 30 13-56 Combination 0 1 O o o O 0O O O O o 0 1
10 Combination 0 © O o o O O 0O o O O 0 o
Wyrick et al. 2018 52 23-73 Combination 2 4 O 0 0O 0O O O O O O O &6
Abdelrahman et al. 18 28-34 Liposuction 0 © o 2 o 0 1 0 o 0 o0 o0 3
2018
Taralo et al. 2019 15 18-28 Combination 0 © 0 © 0O 0 0 0 O O O0 O
Yaoeta. 2019 22 15-45 Glandular Excision 1 0 o0 O 0 0 O 1 o 0 3
Mohamad Hasan 150 - GlandularExcison 40 29 0 0 24 8 0 2 0 0 15 0 118
etal. 2019
Simet a. 2020 101 26 Combination 7 0 0O 18 0 0O O 3 O O O O 28
31 27 Liposuction 3 0 0O 10 o 0 O 0O O O O O0 13
21 30 Glandular Excison 4 @ o 6 0 0 O 1 0 0 0 O0 1
18 25 Combination 4 0 O 6 0 0O 0 1 O O O O 9
Murugesan et al. 149 19-57 Combination 2 0 O 0 0O O 0O O O O o0 0 2
2020
Akhtar et a. 2019 30 17-3g Combination 2 0 O 0 O O O O 8 2 0 0 12
30 Combination 3 0 O o0 0o O O O 10 2 2 0 17
Tripathy et al. 2020 10 21-30 Combination 2 0 O 0 0 0O O O O O o0 0 2
10 Combination 0 o0 O 0 0O O O 0O O O O O O
Harinathaetal. 2020 1159  — Combination 27 0 0O 0 0O 32 0 0 7 0O 0 0 66
Jian et al. 2020 12 19-40 Glandular Excision o ¢ O 0 1 0 O 0 O O 0 O0 1
Queta. 2021 56 - Glandular Excision 1 ¢ O 0 5 0O 0 0O O O O O &6
26 Glandular Excison 3 @ O 0 2 0 0 0 o0 0O 0 0 5
Pfeiler et al. 2021 34 - Glandular Excison g 1 O 0 0 0 2 0 0 0 0 0 1
21 Combination 3 1 O o0 0O O 1 0 0O O 0 0 5
HE: Hematoma(s), SE: Seroma, OR: Over-resection, UR: Under-resection, HH: Hypo-or hyperesthesia, W:D Wound dehiscence,
IN: Infection, PS: Pathological scar, AS: Asymmetries, |S: Irregularities or redundant skin, NN: NAC necrosis (partia or total) or abrasion,
RR: Revision or recurrences.
Table (2): Procedure Characteristics between the different Age Groups.
Procedure Characteristics
Age groups Total
Unilatera Bilateral
N %
09 18 0 18 0.25
10-19 834 850 1684 23.2
20-29 1022 840 1862 255
30-39 620 396 1016 13.9
40-49 505 387 892 12.2
50-59 452 295 747 10.2
60-69 411 238 649 8.9
70-79 302 75 377 52
80-89 40 7 47 0.65
Total 4204 3088 7292 100
Table (3): Comparison of Complications rate between the different techniques.
Technique used Total ngmber Complication
of patients
HE SE OR UR HH WD IN PS AS IS NN RR Tota
Glandular Excision 2882 214 232 36 49 103 13 6 130 7 13 3B 2 860
Liposuction 904 17 18 4 25 40 0 1 2 3 1 3 33 144
Combination 3506 92 33 3 37 26 35 3 39 26 64 11 36 403
p-value <0.001**

Using: X2= Chi- Square test, p-value >0.05 is insignificant; *p-value <0.05 is significant; **p-value <0.01 is highly significant.
HE: Hematoma(s), SE: Seroma, OR: Over-resection, UR: Under-resection, HH: Hypo-or hyperesthesia, WD: Wound dehiscence; IN: Infection,
PS: Pathological scar, AS: Asymmetries, |S: Irregularities or redundant skin, NN NAC: Necrosis (partial or total) or abrasion,
RR: Revision or recurrences.
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Table (4): Pathology Results Specimens after Gynecomastia,
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Atypical Ductal Invasive

Age Hyperplasia DCIS Carcinoma Hamartoma Mastopathy Inflammation Fat Necrosis
groups

u B S u B S U B S U B S U B S U B S U B S
0-9 0 O 0 0 0 0 0 O 0O 0 O 0 0 O 0 0 0 0 0 0 0
10-19 2 0 0 0 0 0 0 O 0O 0 O 0 2 0 0 0 0 0 0 0 0
20-29 1 4 0 0 0 0 0 O 0O 0 O 0 0 O 0 0 0 0 0 0 0
30-39 2 0 2 2 0 2 0 O 0O 0 O 0 3 0 2 0 0 0 0 0 0
40-49 1 0 0 1 0 0 0 O 0O 0 O 0 O 2 0 1 0 0 0 0 0
50-59 1 2 1 0O 0 1 0 O 0O 0 O 0 6 O 1 0 0 0 0 0 0
60-69 2 0 0 1 0 0 1 O 0 1 0 0 5 0 0 0 0 0 0 0 0
70-79 0 O 0 1 0 0 2 0O 0O 0 O 0o 1 4 0 1 0 0 0 0 0
80-89 0 ©0 0 0 0 0 1 o 0O 0 O 0 6 3 0 1 0 0 1 0 0
Total 9 6 3 5 0 3 4 0 0O 1 o0 0 26 9 3 3 0 0 1 0 0

B: Indicates bilateral, S: A single breast in abilateral procedure, U: Unilateral.

Discussion

Several techniques have been described through-
out the years for treating gynecomastia. Aspiration
techniques, including liposuction and its modern
variations, base their principles on removing trough
aminimal access to the redundant fatty and breast
tissues by fragmentation and suction. Since gyneco-
mastiain most cases is defined as mixed, aspiration
of the gland cannot permit histopathological anal-
ysis and skin redistribution is limited. Moreover,
these techniques do not permit a direct hemostasis
[7-9].

This study aimed toassess and compare the in-
cidence of complications associated with different
surgical approaches in gynecomastia correction. By
synthesizing the existing body of literature, our goal
isto provide a nuanced understanding of the safety
profiles of various techniques, including liposuc-
tion, glandular excision, and combination methods,
thereby offering valuable insights to cliniciansin-
volved in the management of gynecomastia.

Provided a comprehensive overview of the com-
plications associated with different surgical tech-
nigues for gynecomastia correction, analyzing a
total of 94 studies. The surgical techniques assessed
include glandular excision, liposuction, and com-
bination methods, with avariety of complications
reported. The most frequent complications for glan-
dular excision include hematoma, seroma, infection,
and necrosis. Liposuction, generally associated with
fewer complications, primarily reports seromaand
minor complications like numbness. Combination
techniques, while aiming to minimize individua
risks, still report complications such as hematoma,
seroma, and wound dehiscence. Overall, the data
underscores the varying complication rates among
different surgical approaches, highlighting the need
for careful patient selection and surgical expertise to
mitigate risks and enhance patient outcomes.

Delineated the distribution of gynecomastia
correction procedures across different age groups,
differentiating between unilateral and bilateral sur-
geries. The datarevealed that the highest number of
procedures were performed in the 20-29 age group,
with 1,022 unilateral and 840 hilateral surgeries, to-
taling 1,862 procedures (25.5% of the total). This
isfollowed closely by the 10-19 age group, which
accounts for 1,684 procedures (23.2%). The prev-
alence of procedures decreases progressively with
age, with notable reductions in the 30-39 (13.9%)
and 40-49 (12.2%) age groups. The least number of
procedures were observed in the 0-9 (0.25%) and
80-89 (0.65%) age groups. Overall, the data high-
lights a significant concentration of gynecomas-
tia corrections among younger adults, particularly
those between 10 and 29 years old, reflecting pos-
sibly higher concerns or prevalence in this demo-

graphic.

Thisobservation is in aignment with the find-
ings of Prasetyono et al. [2], which indicate a similar
age distribution for gynecomastia surgeries, empha-
sizing that younger individuals are more likely to
pursue surgical options due to aesthetic concerns
and the psychological impact of the condition. Ad-
ditionally, the review by Holzmer et al. [3] corrobo-
rates the higher incidence of gynecomastia surgeries
among younger patients, reinforcing the importance
of addressing the specific needs and expectations of
this demographi.

Presents the incidence of complications asso-
ciated with different surgical techniques for gyne-
comastia correction, comparing glandular excision,
liposuction, and combination methods across 7,292
patients. Glandular excision, performed on 2,882
patients, exhibited the highest number of complica-
tions, with atotal of 860 incidents, including nota-
ble occurrences of hematoma (214), seroma (232),
and infection (130). Liposuction, with 904 patients,
had the fewest complications overall, totaling 144,
with lower incidences of seroma (18) and hemato-
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ma (17). The combination technique, used on 3,506
patients, resulted in 403 complications, with fre-
guent issues such as seroma (33) and infection (39),
but had relatively fewer cases of major complica-
tions compared to glandular excision. The p-value
of <0.001 indicates a statistically significant differ-
ence in complication rates among the three tech-
niques, underscoring the varying risk profiles and
necessitating careful consideration in clinical deci-
sion-making to optimize patient outcomes.

Clear consistencywith systematic review by Pra-
setyono et al. [2] out of 53 relevant studies encom-
passing 5,345 subjects, the majority were classified
as Simon’s Grade 11 gynecomastia with idiopathic
causes, aligning with our focus on asimilar patient
demographic. The prevalent use of minimally inva-
sive techniques in 37.50% of cases mirrors the trend
observed in our review, which aso identified this
approach as having the lowest complication rates.
Reported complication rates in the broader studies
ranged from 12.12% to 22.30%, comparable to our
findings where minimally invasive techniques, such
as liposuction, exhibited the fewest complications,
particularly hematoma and bruising.

These findings by Prasetyono et a. [2] corrobo-
rated our data, which highlights hematoma, seroma,
and infection as common complications across sur-
gical methods. Patient satisfaction with minimally
invasive procedures, as noted in the external stud-
ies, underscores the importance of these techniques
in clinical practice.

The evolution of surgical techniquesin the
treatment of gynecomastia over the years further
supports the findings of this systematic review. A
retrospective analysis by Mett et al. [4] indicated
that from 2006 to 2010, periareolarmastopexy was
utilized in 24% of patients with grade, Ila, and
II1bgynecomastia for breast reshaping post-subcu-
taneous mastectomy. These findings are consistent
with our review, which also underscores the lower
complication rates associated with minimally inva-
sive procedures such as liposuction. The adaptation
and improvement in surgical techniques over time
reflect a trend towards optimizing patient outcomes
and reducing postoperative complications, reinforc-
ing the necessity for continuous evaluation and re-
finement of gynecomastia treatment methods.

Categorizes the occurrence of various breast
pathol ogies across different age groups, distinguish-
ing between unilateral (U), bilateral (B), and syn-
chronous (S) presentations. In the 10-19 age group,
atypical ductal hyperplasia (ADH) was noted in two
unilateral cases. The 20-29 age group showed a mix
with one unilateral and four bilateral ADH cases.
For ages 30-39, ADH was observed both unilater-
aly and synchronously, along with ductal carcino-
main situ (DCIS) and invasive carcinoma, which
appeared unilaterally and synchronously. The 40-49
age group had single instances of ADH, DCIS, and
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mastopathy unilaterally, and bilateral mastopathy.
In the 50-59 bracket, ADH, DCIS, and invasive car-
cinomawere noted, mainly unilaterally with some
bilateral occurrences. For 60-69, pathologies like
ADH, DCIS, invasive carcinoma, and hamartoma
were primarily unilateral, with bilateral mastop-
athy also seen. The 70-79 group experienced uni-
lateral instances of DCIS and invasive carcinoma,
alongside notable bilateral mastopathy. The oldest
group (80-89) had the highest diversity, with uni-
lateral occurrences of invasive carcinoma, and bi-
lateral mastopathy and fat necrosis. Overall, the
table highlights that pathologies like ADH, DCIS,
and mastopathy occur more frequently in younger
to middle-aged groups, while older age groups tend
to show more instances of bilateral complications
and invasive carcinoma.

Nieschlag et a. [1] conducted study on gyneco-
mastia in the context of male reproductive health
and dysfunction provides comprehensive insights
into the prevalence and types of breast pathol ogies,
including atypical ductal hyperplasia (ADH), ductal
carcinomain situ (DCIS), and invasive carcinoma,
across different age groups.

Holzmer et al. [3] their comprehensive review
on the surgical management of gynecomastia dis-
cusses the incidence of various breast pathologies,
emphasizing the higher occurrence of conditions
like ADH and invasive carcinoma in specific age
groups, which aligns with the findingsin Table (4).

Prasetyono et al. [2] his systematic review on
gynecomastia and pseudogynecomastia surgical
techniques and outcomes provides data on the age
distribution of different breast pathologies, support-
ing the observed trends in the prevalence of ADH,
DCIS, and other conditions in younger to mid-
dle-aged groups.

These studies collectively corroborate the pat-
terns observed in Table (4), where pathologies like
ADH, DCIS, and mastopathy are more frequently
noted in younger to middle-aged patients, while
older age groups show more instances of bilateral
complications and invasive carcinoma. This evi-
dence underscores the importance of age-specific
considerations in the diagnosis and management of
gynecomastia-related breast pathologies.

Conclusion:

The analysis of complications associated with
gynecomastia correction techniques and the distri-
bution of breast pathol ogies across age groups pro-
vides critical insightsinto the safety and risk pro-
files of surgical interventions. Glandular excision,
while effective, shows a higher incidence of com-
plications compared to liposuction and combination
techniques, emphasizing the need for careful pa-
tient selection and surgical expertise. Younger age
groups, particularly those between 10 and 29 years,
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exhibit a higher frequency of procedures and com-
plications like atypical ducta hyperplasia and mas-
topathy. In contrast, older age groups, especially
those above 60, demonstrate a notable presence of
invasive carcinoma and bilateral mastopathy. These
findings underscore the importance of tailored sur-
gical approaches and vigilant monitoring for com-
plications, aiming to optimize patient outcomes and
guide future research in gynecomastia correction
and breast pathology management.
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