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Abstract. — OBJECTIVE: The aim of this
study was to elucidate the external temporary
skin plication (ETSP) technique in gynecomastia
surgery and evaluate its role in mitigating com-
plications and enhancing cosmetic outcomes.

PATIENTS AND METHODS: This study was
conducted on patients diagnosed with gyneco-
mastia, explicitly falling under Rohrich Grades
IIB and lll, with dermal quality being a crucial
determinant. Between September 2018 and No-
vember 2021, surgical interventions were per-
formed on 96 qualifying patients by the se-
nior author. The operative protocol consist-
ed of ultrasonic and suction-assisted liposuc-
tion, supplemented by lateral periareolar piece-
meal gland excision. Within the cohort, 42 pa-
tients were subjected to the novel ETSP tech-
nique. In contrast, the remaining 54 patients
underwent standard treatment, serving as the
control group for subsequent comparative as-
sessment.

RESULTS: One patient required revisions for
contour irregularities, while partial nipple ne-
crosis was observed in two patients but healed
without surgical intervention. However, sau-
cer-like deformity and total nipple necrosis were
not observed in our series. The overall compli-
cation rate in our series was 19%, with 9.5% of
cases requiring revision. In our control group,
the overall complication rate in our series was
found to be 22%, with 13% of cases requiring re-
vision.

CONCLUSIONS: ETSP provides a homoge-
neous spread of the excess skin and greatly
reduces or eliminates the amount of skin fold
formation. ETSP reduces the need for possi-
ble skin excision and reduces visible scars and
incisions, and it helps improve the results of
skin-protective surgeries that are widespread
today.
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Introduction

Gynecomastia refers to the benign enlarge-
ment of male breast tissue, characterized by an
augmentation in both fatty and glandular com-
ponents. Studies'® suggest an incidence ranging
between 32% and 65%. The etiology of gyneco-
mastia can be stratified into five categories: id-
iopathic, physiologic, oncologic, pathologic, and
pharmacologic, with idiopathic occurrences be-
ing predominant”®. While gynecomastia typically
manifests bilaterally, there is a 25-30% likelihood
of unilateral presentation or asymmetrical devel-
opment.

Physiological gynecomastia frequently mani-
fests during puberty and persists into adulthood.
While pathological gynecomastia has varied ori-
gins, most cases are deemed idiopathic or non-at-
tributable. Histopathological examinations dis-
tinguish them into florid and non-florid types'®!.
Gynecomastia evolves in two distinct phases: the
florid phase and, after typically 12 months, the
fibrous phase. Once fibrosis and hyalinization af-
fect the periductal tissue and adjacent stroma, the
condition becomes irreversible, rendering glan-
dular hypertrophy unresponsive to medical in-
terventions'?. By this stage, gland tissues remain
refractory to medical treatments'. In such cases,
surgical intervention is generally considered the
standard treatment!. In 1973, Simon et al'® pro-
posed a clinical grading system for gynecomas-
tia, which remains in prevalent use today.

Gynecomastia surgery can be assessed through
three critical facets: removal of the enlarged
gland, reduction of excess fat, and elimination
of surplus skin'®. Several surgical strategies are
available, including mastectomy via peri-areo-
lar or trans-areolar incisions, diverse liposuction
methods, reduction mammoplasty (employing
inferior or superior pedicle techniques), and nip-
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ple-areolar complex (NAC) transposition utiliz-
ing a range of scar and pedicle techniques'’".
Alternative approaches such as liposuction and
ultrasonic liposuction (UL) are recommended
by some authors®®*' for all gynecomastia stages
irrespective of fibrous state. Minimally invasive
procedures like liposuction-assisted minimal in-
cision surgery are favored due to their association
with fewer complications, expedited recovery,
and superior aesthetic results*>. However, this
technique may not always yield successful out-
comes in patients presenting with significant skin
redundancy.

Gynecomastia surgery poses risks of both ear-
ly and late complications. Early postoperative
issues encompass hematoma, seroma, infection,
and nipple necrosis. In contrast, delayed com-
plications might involve residual breast tissue,
hypertrophic or keloid scars, sensory alterations,
asymmetry, and contour disparities such as
overcorrection or under-correction. Individuals
presenting with pronounced gynecomastia and
compromised skin elasticity are predisposed to
contour anomalies, peri-areolar transverse wrin-
kling, and conspicuous scarring. Consequently, a
myriad of plastic surgeons are innovating tech-
niques aiming to adeptly address severe gyneco-
mastia while minimizing discernible scars.

In this study, we selected patients classified as
Rohrich Grade II B (characterized by moderate
hypertrophy with 250-500 g of breast tissue, de-
void of ptosis) and Grade III (defined by severe
hypertrophy, with breast tissue exceeding 500
g and accompanied by grade I ptosis of either
glandular or fibrous gynecomastia) (Table I). The
surgical interventions involved liposuction, ultra-
sonic liposuction, and lateral peri-areolar gland

Table I. Rohrich gynecomastia classification®'.

excision. We also incorporated the novel auxil-
iary method known as External Temporary Skin
Plication (ETSP). Our objective was to evaluate
the efficacy of the ETSP technique in minimizing
complications and enhancing aesthetic outcomes.

Patients and Methods

Before surgery, every patient underwent a
comprehensive physical assessment to ascertain
the morphological gland type and to identify the
optimal surgical strategy. Additionally, a ques-
tionnaire was distributed to collect data encom-
passing demographics, general medical history,
family and drug history, motivations for surgery,
surgical outcomes, complications, and other per-
tinent surgical details.

Comprehensive medical records for each pa-
tient were procured, encompassing pre-opera-
tive laboratory data that included complete blood
counts and coagulation profiles. An endocrino-
logical assessment was undertaken to eliminate
potential hormonal issues, resulting in three pa-
tients being omitted from the study. Furthermore,
a thorough physical evaluation and ultrasonogra-
phy were conducted to detect potential tumors.
Subsequently, one patient exhibiting potential
neoplastic signs was also excluded from the study.

Gynecomastia patients with Rohrich Grade
IIB and Grade III were evaluated according to
their skin quality. Glandular tissue and fat tissue
were determined by pinch test as described by
Rohrich et al?'.

Upon the exclusion of patients classified as
Rohrich Grade 1A to IIA and Grade IV, 96 pa-
tients fitting the specified criteria were operated

Grade* Description

Grade [ Minimal hypertrophy (< 250 g of breast tissue) without ptosis

TA Primary glandular

IB Primary fibrous

Grade 11 Moderate hypertrophy (250-500 g of breast tissue) without ptosis

IITA Primary glandular

IIB Primary fibrous

Grade II1 Severe hypertrophy (> 500 g of breast tissue) with grade I ptosis
Glandular or fibrous

Grade [V Severe hypertrophy (> 500 g of breast tissue) with grade II or I1I ptosis
Glandular or fibrous

*21. Rohrich RJ, Ha RY, Kenkel JM, Adams WP Jr. Classification and management of gynecomastia: defining the role of
ultrasound-assisted liposuction. Plast Reconstr Surg 2003; 111: 909-923; 924-925.
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Table Il. Our modified approach to Rohrich Grade IIB and Grade 111 gynecomastia patients using ultrasound-assisted liposuction

+/- Gland excision +/- ETSP technique.

Rohrich Grade?' Procedure Number of patients
1A Ultrasound-assisted liposuction

1B Ultrasound-assisted liposuction +/- Gland excision

A Ultrasound-assisted liposuction +/- Gland excision

IIB Ultrasound-assisted liposuction +/- Gland excision 20

1B Ultrasound-assisted liposuction +/- Gland excision +ETSP* 18

111 Ultrasound-assisted liposuction +/- Gland excision 34

111 Ultrasound-assisted liposuction +/- Gland excision +ETSP* 24

v Free NAC** or Inferior pedicle method

*External Temporary Skin Plication. **Nipple Areola Complex.

on by the senior author from September 2018 to
November 2021. Patients were educated about
the ETSP technique, its potential advantages, and
possible risks. A written informed consent was
secured from each participant. Surgical challeng-
es, such as bleeding, anatomical irregularities,
anesthetic inadequacies, and atypical drug use,
were documented. The ETSP technique contin-
ued until an adequate patient count was achieved.
The operations encompassed 38 Grade IIB pa-
tients and 58 Grade III patients. Of this cohort,
42 underwent procedures using ultrasound-as-
sisted liposuction with or without gland excision,
supplemented by the ETSP technique (Table II).
Postoperative monitoring identified immediate
issues such as pain, fever, and bleeding. Pain
intensity was quantified using the Visual Ana-
logue Scale (VAS), which ranged from 0 (indi-
cating “no pain”) to 10 (representing “exceptional
pain”). For evaluation purposes, photographs of
patients were taken from five perspectives, with
follow-ups scheduled for the 5" day, 15" day, 1%
month, 6" month, and 1-year post-operation. At
the one-year postoperative time, patients were
invited to complete a satisfaction questionnaire.
Satisfaction was gauged using a scale akin to the
pain scoring system, where a score of “0” indicat-
ed no satisfaction, while a score of “10” denoted
utmost satisfaction with the surgical outcome.

Postoperative evaluations encompassed assess-
ments of sensory alterations such as numbness
and hypoesthesia, alterations in breast size, re-
stricted mobility, limited physical activity, status
of auxiliary fat and presence of excess or sagging
skin, chest wall asymmetry, surgical scar dimen-
sions, presence of complete or partial areolar
necrosis. Additionally, patients’ reluctance or dis-
comfort in public spaces was noted as a signifi-
cant postoperative concern.

Surgical Procedure

All patients underwent ultrasonic liposuction and
near-total glandular excision while under general
anesthesia. A lateral peri-areolar incision of 1-2
cm was employed for the gland excision, and care
was taken to prevent inverted nipple deformity
during the piecemeal excision. A distinct incision
on the anterior axillary line served as the entry
point for liposuction. We employed a 2-point cross
liposuction approach to ensure consistency in the
procedure. To optimize outcomes, we incorporated
inframammary fold (IMF) removal, comprehensive
mobilization and balanced fat liposuction (Figure
1). Additionally, liposuction was executed beneath
the abdominal skin to enhance skin redistribution.
For consenting patients in this group, the ETSP
technique was applied post-closure of all incisions
(Figure 2). Postoperative drains were not utilized.
Post-surgery, patients wore two corsets: an athletic
one for 30 days and an external band for 5 days.

Figure 1. Two-point liposuction point and directions, later-
al peri-areolar incision for gland excision.
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)

Figure 2. It is seen that the applied ETSP is positioned ac-
cording to the IMF, whose location is changed after liposuc-
tion. IMF: Inframammary fold, ETSP: External temporary
skin plication.

ETSP Technique

A skin plication was made 1 cm below the old
IMF, 4-5 cm wide and 6-8 cm long on a vertical
projection from the middle of the areola (Figure
3). 1-0 round polypropylene (Prolene, Ethicon)
and intravenous set hose were used (Appendix 1).
Application time required 4 minutes on average.

Statistical Analysis
Data was analyzed using SPSS 22.0 for
Windows (IBM Corp., Armonk, NY, USA).

Figure 3. The view of the patient on the operating table
who underwent ETSP.
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The study aimed to make a retrospective com-
parison between two clinical methodologies.
Initially, all patient charts were reviewed to
ensure informed consent for research use. Sub-
sequently, patients consenting to researcher
visits were evaluated for any acute or chronic
surgical complications and queried about their
satisfaction level. The Student’s ¢-test was ap-
plied for parametric data analysis, whereas the
Mann-Whitney U test was used for non-para-
metric data. Statistical significance was deter-
mined using a 95% confidence interval, and
any group differences with a p-value < 0.05
were considered significant. Rigorous measures
were in place to ensure the secure handling of
personal data by the primary researchers, em-
phasizing patient confidentiality.

Results

The mean operation time stood at 70 minutes,
with patients being monitored for an average span
of 12 months, ranging between 6 and 34 months.
The majority of the patients (72%) were released
on the operation day itself. To enhance comfort
and manage pain, the subsequent 27 patients were
discharged the following day. External Tempo-
rary Skin Plication (ETSP) sutures were extract-
ed during the outpatient visit on the fifth-day
post-surgery. After the removal of ETSP sutures,
skin rolls would usually subside within 30 min-
utes, but edema resulting from ETSP would per-
sist for an average of 7 to 10 days.

In the group where ETSP was performed, one
patient developed a significant unilateral hema-
toma on the right side, necessitating bedside
drainage. Two others exhibited minor hemato-
mas that did not warrant evacuation. Moderate
transverse folding was observed in two indi-
viduals. A peri-areolar skin excision (Benelli
technique) was proposed as a corrective mea-
sure for both. While one patient opted against
this procedure, the other proceeded with the
recommended revision. Notably, no aesthetic
complications linked to the plication technique
were identified. Additionally, a separate patient
needed revisions due to contour discrepancies.
Partial nipple necrosis was detected in two pa-
tients, though it naturally resolved without the
need for further surgical intervention. Impor-
tantly, there were no reported instances of sau-
cer-like deformities or complete nipple necrosis
in our study (Figures 4-5).
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Figure 4. A 37-year-old patient with Grade II B gynecomastia, who underwent ultrasound-assisted liposuction and gland
excision with a short lateral peri-areolar incision combined with ETSP helper technique. Before (upper row) and after and 12

month (lower row) images which were seen from 5 angles.

Figure 5. A 42-year-old patient with Grade III gynecomastia who underwent ultrasound-assisted liposuction and gland
excision with a short lateral peri-areolar incision combined with ETSP helper technique. Before (upper row) and after 12
month (lower row) images which were seen from 5 angles.

In our study, the total complication rate stood
at 19%, with 9.5% of these cases necessitating
revision surgery (Table III). In the group not
treated with ETSP, one patient developed a local
infection attributed to suboptimal wound care.
Another patient needed a bedside drain, and one
presented with a seroma that was managed with
aspiration. Two individuals exhibited moderate
transverse folding, which was addressed using
the Benelli procedure. Three patients showcased
contour irregularities. In this control group, the
complication rate reached 22%, and 13% of these

cases underwent revision. Without ETSP, patients
reported an average satisfaction score of 8.2 +
1.254 out of 10. Conversely, those treated with
ETSP reported an average score of 8.6 + 1.083. A
statistical analysis revealed significant differences
in satisfaction between the two groups (p < 0.05).

Discussion

Statistics from the American Society for Aes-
thetic Plastic Surgery (ASAPS)* indicate a ris-
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ing trend in men opting for gynecomastia sur-
gery each year. It now ranks as the fourth most
sought-after cosmetic procedure, trailing only
liposuction, rhinoplasty, and blepharoplasty®-*.
Specifically, among male cosmetic surgeries, gy-
necomastia correction is second in popularity,
with liposuction taking the lead.

Gynecomastia presents as a multifaceted con-
dition demanding a collaborative approach across
fields such as endocrinology, surgery, oncology,
and psychology for diagnosis and treatment. Even
though surgery is often the preferred method of
treatment, determining the optimal technique re-
mains a challenge®. There are several surgical ap-
proaches available, each with the goal of achieving
a masculine chest appearance while minimizing
visible scarring. When choosing a technique, it is
essential to consider factors such as the position
of the nipple-areolar complex in relation to the
inframammary fold, the amount of excess skin
present, and the ratio of glandular to fatty tissue.
Evaluating skin elasticity and signs of skin sagging
is vital since they can steer the decision on surgical
methods'. In deploying the ETSP technique, we
prioritize both skin elasticity and excess skin (Ta-
ble II). This technique’s essence lies in relocating
the surplus breast skin and anchoring it beneath
the IMF, enabling the skin to adjust gradually
while reducing slackness. Our observations sug-
gest that conducting liposuction in the abdominal
region prior to the ETSP procedure facilitates skin
adjustment, leading to fewer contour irregularities
compared to our control group.

The Webster operation technique, character-
ized by its semicircular incision and breast tissue
removal, was the predominant treatment for gy-
necomastia until the emergence of successful and
reliable liposuction methods'*¢28, We adapted
this by introducing a lateral peri-areolar incision,
measuring 1-2 cm, for glandular extraction. We

observed that this modification leaves a less vis-
ible mark. While earlier research predominantly
recommended gland tissue surgical removal, re-
cent studies**"** emphasize the merits of liposuc-
tion alone, noting its impressive aesthetic results
and reduced complication rates. The synergy of
liposuction with glandular excision through a
peri-areolar incision or pull-through approach is
endorsed by current literature'®?’. Several lipo-
suction methods have been identified as effective
gynecomastia treatments, either standalone or in
tandem with glandular excision. These encom-
pass syringe liposuction, axillary, peri-areolar
or sternal incision liposuction, power-assisted li-
posuction, ultrasonic liposuction, laser-assisted
liposuction and cross-chest liposuction®*-°.

For advanced gynecomastia cases charac-
terized by ptosis and excessive skin, several
methods are employed. These include reduction
mammoplasty with free NAC transplantation,
modified breast-reduction techniques such as I-
or T-shaped patterns and subcutaneous mastecto-
my with skin reduction, adopting strategies like
the “Benelli type,” “inverted T,” or lateral wedge
resection*!33¢, However, these approaches have,
at times, led to disappointing outcomes due to
visible residual scars and nipple deformities'°.
Literature'”**?® suggests that breast amputation
with free nipple graft or the Wise pattern breast
reduction offers ideal results for cases with pro-
nounced skin excess and significant ptosis. While
these techniques can effectively address the con-
dition, they often result in prominent chest scars.
A lengthy horizontal incision, used in total mas-
tectomy and free NAC, had a 33% rate of hyper-
trophic scarring®. Many high-grade gynecomas-
tia treatments involving skin removal have shown
subpar aesthetic results*. Consequently, an initial
skin-sparing procedure is advocated for both high

Table Ill. Complications and revisions of external temporary skin plication and standard technique.

Complication

Patients with ETSP n: 42

Patients without ETSP n: 54

Infection 0

Large Hematoma 1 (Placed Bedside Drain)
Limited Hematoma 2 (Not required)

Seroma 0

Moderate Transverse Folding
Contour Irregularities 1 (Surgical Correction)
Total Nipple Necrosis 0

Partial Nipple Necrosis
Saucer-like deformity 0

2 (Benelli procedure, 1 refused)

2 (No intervention required)

1 (Cured using Drugs)

1 (Placed Bedside Drain)

1 (Not required)

1 (Aspiration Required)

2 (Benelli procedure)

3 (Surgical Correction)

0

3 (No intervention required)
0
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Table IV. Main and helper techniques in gynecomastia surgery.

Main techniques

Helper Techniques

Liposuction
Peri-areolar and remote glandular excision
Reduction mammoplasty

Liposuction

Ultrasound assisted Liposuction
Laser assisted Liposuction

Radio frequency assisted Liposuction
Equalization with basket canula

IMF elimination

Two point cross Liposuction

External Temporary Skin Plication

and low-grade gynecomastia, echoing findings
from prior research!!. Complementary procedures
might be essential to enhance the effectiveness of
skin-sparing treatments.

While utilizing a large, curved needle might
appear daunting, the technique can be simpli-
fied by using straight needles. Furthermore, with
proper technique and care, the risk of accidental
needle punctures to the practitioner can be sig-
nificantly reduced.

Combining the ETSP technique with skin-pro-
tective techniques and auxiliary techniques in
selected cases can lead to a cosmetically accept-
able outcome. One such supplementary method is
the external temporary skin plication. This tech-
nique augments skin tension over the post-surgi-
cal pectoral muscle fascia, reducing skin creases
beneath the corset and promoting even tension
distribution. Commonly, any skin fold that does
form resolves within the first five days, with the
plication sutures typically removed on day five.
These sutures produce temporary tissue rolls,
resulting in four minor scars beneath each breast.
These scars are comparable in size to those from
drain incisions. We advocate for the application
of topical wound healing agents and silicone gels
starting the day after plication suture removal. In
our experience, these scars fade considerably by
the end of the first year.

We propose categorizing the techniques em-
ployed in gynecomastia surgery into primary
and supplementary techniques (Table V). Prima-
ry techniques encompass liposuction, glandular
excision procedures, and reduction mastopexy
methods. Supplementary techniques include la-
ser-assisted liposuction, ultrasonic liposuction,
radiofrequency-assisted liposuction, equaliza-
tion, and IMF elimination, with the ETSP (as
defined by the authors) also falling under this
category. Notably, liposuction serves a dual role,
functioning as both a primary and supplementary
technique.

Zocchi*® highlights the utility of ultrasonic
liposuction (UL) in treating gynecomastia, a per-
spective further elaborated upon by Rohrich et
al* and Gingrass*. Compared to standard aspi-
ration-assisted liposuction, ultrasonic liposuction
offers several advantages when addressing gyne-
comastia. It not only effectively removes dense
adipose tissue within the fibrous parenchymal
structure of the male breast, but also results in
reduced bruising. Moreover, UL eases the physi-
cal demands on the surgeon during large-volume
procedures and facilitates more precise contour-
ing of the outcome*#,

Ultrasonic liposuction, when adeptly execut-
ed, has the capability to smooth the edges of the
treated area and mitigate inframammary creases®.
It can also enhance skin contractility, which is an
advantage for addressing skin surplus in severe
gynecomastia cases*?**. It has been used as a so-
lo treatment for patients with pseudo-gynecomas-
tia without glandular enlargement or signs, but
skin redundancy recovery is often inadequate®.
Given that breast density is a significant risk fac-
tor for breast cancer**, breast size reduction could
have ancillary benefits. The ETSP technique,
when combined with ultrasonic liposuction, has
yielded favorable outcomes in specific instances.
The integration of surgical adjunct techniques
like IMF elimination, equalization liposuction,
2-point cross liposuction and skin-contracting su-
perficial liposuction, paired with the strategic use
of compression corsets, can address or ameliorate
potential contouring issues. Though promising
results have been noted, a broader investigation
with a more extensive patient series is warranted.

Conclusions
The ETSP technique shows that by employing

auxiliary methods, one can achieve desirable cos-
metic outcomes without resorting to skin excision,
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thereby diminishing the likelihood of revision pro-
cedures. ETSP evenly distributes excess skin, sub-
stantially reducing or even eradicating skin fold
development. This method lessens the potential
necessity for skin excision, subsequently minimiz-
ing the appearance of scarring from incisions.

Conflict of Interest
The authors declare that they have no conflict of interests.

Acknowledgements
We would like to thank Ovunc Akdemir, MD, for language
editing.

Ethics Approval

All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of
the institutional and/or national research committee and
with the 1964 Helsinki Declaration and its later amend-
ments or comparable ethical standards. This study was ap-
proved by Arel University Memorial Bahcelievler Ethical
Committee as study number AU-MB#108.

Informed Consent
Written informed consent form was obtained from the pa-
tients.

Funding
No funding was received.

Authors’ Contribution

H.C. designed and performed the operations. A.E. and H.C.
derived the models and analyzed the data. A.E. wrote the
manuscript in consultation with H.C.

Availability of Data and Materials
Materials are available upon request.

ORCID ID
Harun Cologlu: 0000-0002-8605-9032
Atilla Adnan Eyuboglu 0000-0002-9805-9830

References

1) Carlson HE. Gynecomastia. N Engl J Med 1980;
303: 795-799.

2) Nuttall FQ. Gynecomastia as a physical finding
in normal men. J Clin Endocrinol Metab 1979; 48:
338-340.

770

3)

4)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Taheri AR, Farahvash MR, Fathi HR, Ghanbarza-
deh K, Faridniya B. The Satisfaction Rate among
Patients and Surgeons after Periareolar Surgical
Approach to Gynecomastia along with Liposuc-
tion. World J Plast Surg 2016; 5: 287-292.

Fruhstorfer BH, Malata CM. A systematic ap-
proach to the surgical treatment of gynaecomas-
tia. Br J Plast Surg 2003; 56: 237-246.

Narula HS, Carlson HE. Gynecomastia. Endocri-
nol Metab Clin North Am 2007; 36: 497-519.

Niewoehner CB, Nuttal FQ. Gynecomastia in a
hospitalized male population. Am J Med 1984; 77:
633-638.

Davanco RA, Sabino Neto M, Garcia EB, Matsuo-
ka PK, Huijsmans JP, Ferreira LM. Quality of life
in the surgical treatment of gynecomastia. Aes-
thetic Plast Surg 2009; 33: 514-517.

Rahmani S, Turton P, Shaaban A, Dall B. Over-
view of gynecomastia in the modern era and the
Leeds Gynaecomastia Investigation algorithm.
Breast J 2011; 17: 246-255.

Fagerlund A, Lewin R, Rufolo G, Elander A, San-
tanelli di Pompeo F, Selvaggi G. Gynecomastia: A
systematic review. J Plast Surg Hand Surg 2015;
49: 311-318.

Neuman JF. Evaluation and treatment of gyneco-
mastia. Am Fam Physician 1997; 55: 1835-1844,
1849-1850.

Wiesman IM, Lehman JA Jr, Parker MG, Tantri MD,
Wagner DS, Pedersen JC. Gynecomastia: an out-
come analysis. Ann Plast Surg 2004; 53: 97-101.

Nicolis GL, Modlinger RS, Gabrilove JL. A study
of the histopathology of human gynecomastia. J
Clin Endocrinol Metab 1971; 32: 173-178.

Braunstein GD. Gynecomastia. N Engl J Med
1993; 328: 490-495.

Handschin AE, Bietry D, Husler R, Banic A, Con-
stantinescu M. Surgical management of gyneco-
mastia--a 10-year analysis. World J Surg 2008;
32: 38-44.

Simon BE, Hoffman S, Kahn S. Classification and
surgical correction of gynecomastia. Plast Re-
constr Surg 1973; 51: 48-52.

Cordova A, Moschella F. Algorithm for clinical eval-
uation and surgical treatment of gynaecomastia. J
Plast Reconstr Aesthet Surg 2008; 61: 41-49.

Song YN, Wang YB, Huang R, He XG, Zhang
JF, Zhang GQ, Ren YL, Pang JH, Pang D. Surgi-
cal treatment of gynecomastia: mastectomy com-
pared to liposuction technique. Ann Plast Surg
2014; 73: 275-278.

Kasielska A, Antoszewski B. Surgical manage-
ment of gynecomastia: an outcome analysis. Ann
Plast Surg 2013; 71: 471-475.

Webster JP. Mastectomy for gynecomastia
through a semicircular intra-areolar incision. Ann
Surg 1946; 124: 557-575.

Tashkandi M, Al-Qattan MM, Hassanain JM, Hawary
MB, Sultan M. The surgical management of high-
grade gynecomastia. Ann Plast Surg 2004; 53: 17-20.



Temporary external skin plication: a helpful new technique in gynecomastia surgery

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

Rohrich RJ, Ha RY, Kenkel JM, Adams WP Jr.
Classification and management of gynecomas-
tia: defining the role of ultrasound-assisted lipo-
suction. Plast Reconstr Surg 2003; 111: 909-923;
discussion 924-925.

Jarrar G, Peel A, Fahmy R, Deol H, Salih V, Mo-
stafa A. Single incision endoscopic surgery for
gynaecomastia. J Plast Reconstr Aesthet Surg
2011; 64: 231-236.

ASAPS statistics. Cosmetic Surgery National Da-
ta Bank Statistics. Aesthet Surg J 2017; 37 (sup-
pl_2): 1-29.

Pensler JM, Silverman BL, Sanghavi J, Goolsby
C, Speck G, Brizio-Molteni L, Molteni A. Estro-
gen and progesterone receptors in gynecomas-
tia. Plast Reconstr Surg 2000; 106: 1011-1013.

Johnson RE, Kermott CA, Murad MH. Gyneco-
mastia - evaluation and current treatment options.
Ther Clin Risk Manag 2011; 7: 145-148.

Brown RH, Chang DK, Siy R, Friedman J. Trends
in the Surgical Correction of Gynecomastia. Se-
min Plast Surg 2015; 29: 122-130.

Gheita A. Gynecomastia: the horizontal ellipse
method for its correction. Aesthetic Plast Surg
2008; 32: 795-801.

Hodgson EL, Fruhstorfer BH, Malata CM. Ultra-
sonic liposuction in the treatment of gynecomastia.
Plast Reconstr Surg 2005; 116: 646-53; 654-655.

Hammond DC, Arnold JF, Simon AM, Capraro
PA. Combined use of ultrasonic liposuction with
the pull-through technique for the treatment of gy-
necomastia. Plast Reconstr Surg 2003; 112: 891-
895; 896-897.

Bracaglia R, Fortunato R, Gentileschi S, Seccia
A, Farallo E. Our experience with the so-called
pull-through technique combined with liposuc-
tion for management of gynecomastia. Ann Plast
Surg 2004; 53: 22-26.

Lista F, Ahmad J. Power-assisted liposuction and
the pull-through technique for the treatment of gyne-
comastia. Plast Reconstr Surg 2008; 121: 740-747.
Rohrich RJ, Raniere J Jr, Beran SJ, Kenkel
JM. Patient evaluation and indications for ultra-
sound-assisted lipoplasty. Clin Plast Surg 1999;
26: 269-278.

33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

44)

Yoo KH, Bae JM, Won CY, Chung YS, Goo B, Rho
YK, Kim GM, Lee J, Ahn BH, Kim BJ. Laser-Assist-
ed Liposuction Using the Novel 1,444-nm Nd:YAG
Laser for the Treatment of Gynecomastia: A Pilot
Study. Dermatology 2015; 231: 224-230.

Murali B, Vijayaraghavan S, Kishore P, lyer S,
Jimmy M, Sharma M, Paul G, Chavare S. Cross-
chest liposuction in gynaecomastia. Indian J
Plast Surg 2011; 44: 81-86.

Letterman G, Schurter M. Surgical correction
of massive gynecomastia. Plast Reconstr Surg
1972; 49: 259-262.

Benelli L. A new periareolar mammaplasty: the
“round block” technique. Aesthetic Plast Surg
1990; 14: 93-100.

Cardenas-Camarena L, Dorado C, Guerrero MT,
Nava R. Surgical Masculinization of the Breast:
Clinical Classification and Surgical Procedures.
Aesthetic Plast Surg 2017; 41: 1477.

Zocchi ML. Ultrasonic assisted lipoplasty. Tech-
nical refinements and clinical evaluations. Clin
Plast Surg 1996; 23: 575-598.

Rohrich RJ, Beran SJ, Kenkel JM, Adams WP
Jr, DiSpaltro F. Extending the role of liposuction
in body contouring with ultrasound-assisted li-
posuction. Plast Reconstr Surg 1998; 101: 1090-
1102; 1117-1119.

Gingrass MK. Lipoplasty complications and their
prevention. Clin Plast Surg 1999; 26: 341-354.

Maxwell GP, Gingrass MK. Ultrasound-assisted
lipoplasty: a clinical study of 250 consecutive pa-
tients. Plast Reconstr Surg 1998; 101: 189-202;
203-204.

Ablaza VJ, Jones MR, Gingrass MK, Fisher J,
Maxwell GP. Ultrasound assisted lipoplasty--Part
1: An overview for nurses. Plast Surg Nurs 1998;
18: 13-15, 25.

Li CC, Fu JP, Chang SC, Chen TM, Chen SG.
Surgical treatment of gynecomastia: complica-
tions and outcomes. Ann Plast Surg 2012; 69:
510-215.

Alkurt EG, Ozkan MB, Turhan VB. Predictive val-
ue of triglyceride/glucose index (TyG) in predicting
breast cancer in patients with breast mass. Eur
Rev Med Pharmacol Sci 2022; 26: 4671-4676.

771



