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Introduction Gluteal fat grafting is widely used for body contouring, driven by
esthetic standards and social media. However, complications such as fat embolism
have been reported, especially in the United States. Ultrasound-guided fat grafting
improves procedure safety by enabling accurate fat positioning in the deep subcuta-
neous layer without muscle injection, minimizing associated risks.

Materials and Methods From April 2022 to December 2024, 148 female patients
who underwent ultrasound-guided gluteal fat grafting were analyzed. The patients
with gluteal implants, a history of filler injections, or vascular diseases were excluded.
The data collected included age, grafted volume, and complications. The procedure
followed the static injection, migration, and equalization (SIME) methodology, en-
abling real-time visualization of anatomical structures to ensure safe fat deposition
above the muscular fascia.

Results The mean age of the patients was of 33.7 (range: 23-45) years, and the mean
fat volume grafted per buttock was of 350 (range: 300-600) mL. No patients
experienced severe complications, such as fat or pulmonary embolism. There were
two cases of wound dehiscence, three cases requiring additional grafting for symme-
try, two cases of seroma, and two cases of fat necrosis.

Conclusion Ultrasound-quided fat grafting using the SIME method proved to be a
safe and effective technique, significantly reducing the risk of severe complications.
The ultrasound provides enhanced control over fat deposition, improving the predict-
ability and safety of the procedure.
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Introducao A lipoenxertia glitea é amplamente utilizada para a remodelacdo
corporal, impulsionada por padroes estéticos e pelas redes sociais. No entanto,
complicacdes como embolia gordurosa tém sido relatadas, especialmente nos Estados
Unidos. Para aumentar a seguranca do procedimento, desenvolveu-se a técnica guiada
por ultrassonografia, que permite a deposicdo precisa da gordura na regido subcutanea
profunda sem alcancar a camada muscular, o que reduz os riscos.

Materiais e Métodos Entre abril de 2022 e dezembro de 2024, foram analisadas 148
pacientes submetidas a lipoenxertia glitea guiada por ultrassom. Pacientes com
protese glatea, histérico de aplicacdo de substdncias preenchedoras e doencas
vasculares foram excluidas. Os dados coletados incluiram idade, volume enxertado e
complicacbes. A técnica seguiu a metodologia de injecdo estatica, migracdo e
estabilizacdo (static injection, migration, and stabilization, SIME, em inglés), que permite
a visualizacdo em tempo real das estruturas anatémicas para garantir a deposicao
segura da gordura acima da fascia muscular.

Resultados A idade média das pacientes foi de 33,7 (variagdo: 23-45) anos, com
enxertia média de 350 (variagdo: 300-600) mL por nadega. Nenhuma paciente
apresentou embolia gordurosa ou pulmonar. Foram registrados dois casos de deis-
céncia de pontos, trés de enxertia adicional para simetrizacao, dois de seroma e dois de
necrose gordurosa.

Conclusao Atécnica de lipoenxertia guiada por ultrassonografia que utiliza o método
SIME demonstrou-se segura e eficaz, pois reduziu significativamente o risco de
complicagdes graves. O uso do ultrassom permite maior controle da deposicao da

= ultrassonografia

Introduction

Gluteal fat grafting is a widely-publicized and -practiced
technique today, especially in Western culture. Volumization
of the buttocks is associated with concepts of beauty and
femininity, reflecting historical patterns that consider this
area a symbol of fertility. Throughout history, larger buttocks
have referred to the idea of a fertile woman, contributing to
the popularity of procedures that increase the volume in this
area.

The harmony between waist and hips confers an attractive
erotic capital for the female population, and the proportional
size of these regions has a ratio closer to 0.7. Many Latin
American women desire this standard.’

In recent years, the beauty ideal driven by social media
has generated a significant increase in esthetic procedures
targeting the gluteal region.3‘5 According to data from the
International Society of Aesthetic Plastic Surgery (ISAPS),*
the popularity of this procedure increased by 137% from
2018 to 2022. Gluteal lipofilling plays a significant role in
body contouring surgery, and studies, such as those by
Cansancao et al.? and Pazmifio and Del Vecchio,” demon-
strate the use of ultrasound for proper fat positioning during
the procedure.

However, the increased practice of fat grafting also raises
concerns about fat embolism, a severe, life-threatening
complication reported in studies conducted in the United
States of America (USA).8°
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gordura, o que aumenta a previsibilidade e sequranca do procedimento.

Given such a scenario, the present study aimed to describe
the lipofilling technique in the deep subcutaneous region,
using ultrasound to enhance the precision of the grafting
plane and, consequently, the safety of the procedure.

Materials and Methods

The current study is a prospective, observational case series.
Female patients who underwent gluteal fat grafting after
liposuction from April 2022 to December 2024 were select-
ed. Subjects with gluteal implants, a history of substance
application in the gluteal region (such as polymethylmetha-
crylate), or those with vascular diseases and procoagulant
syndromes were excluded from the study. The initial sample
size calculation resulted in 140 patients for a 95%CI.

The collected data included gender, age, graft volume, and
complications, which were expressed in terms of mean and
range values, as well as absolute and relative frequencies. The
data were tabulated in the Excel (Microsoft Corp.) software
and analyzed using the IBM SPSS Statistics for Windows (IBM
Corp.) software, version 23.0. The study was approved by an
ethics committee via Plataforma Brasil, under CAAE
89713625.3.0000.0237.

Regional anatomy

Classically, this region features two fascial layers and two fat-
containing subcutaneous tissue layers. The ultrasound
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evaluation reveals a thinner, more elastic fascial layer, as well
as a thicker one. The thinner fascia divides the subcutaneous
tissue into two layers, and fat deposition occurs in the space
between them (~Fig. 1).

Description of the technique

After liposuction, the fat is collected in a sealed container and
prepared by decantation until the procedure is complete.

With the patient in the prone position, a portable ultra-
sound equipped with a linear probe and at a 10-Hz frequency
examines the superficial layers for subcutaneous tissue
identification.’

The anatomical structures of the gluteal region are visu-
alized on a tenth-generation iPad (Apple Inc.) using Wi-Fi
ultrasound. This examination enables the identification of
the following layers: skin, dermis, superficial fat, superficial
gluteal fascia (or Scarpa’s fascia), deep fat, and deep gluteal
fascia. The latter lies just above the muscle, and it should be
avoided at all costs. Ideally, fat grafting occurs in the deep fat
layer. Preservation of the deep gluteal fascia, combined with
incisions shorter than 1cm, prevents fat migration into the
muscle plane.>'?

The procedure follows the technique described by Paz-
mifio and Del Vecchio,” which involves static injection,
migration, and equalization (SIME), under direct visualiza-
tion with a number-3 lipofilling cannula. With the left hand,
the surgeon manipulates the ultrasound probe to view the
grafting area, while the right hand injects the fat into the
deep layer with a syringe (=Fig. 2). Alternatively, an assistant

Ay Guia

can hold the probe while the surgeon performs the fat
injection.

Results

A total of 148 female patients who underwent ultrasound-
guided gluteal lipofilling were analyzed. Their mean age was
of 33.7 (range: 23-45) years.

The patients received a mean of 350 (range: 300-600) mL
of fat grafted into each buttock (=Table 1). None of the
patients presented complications such as hematoma, necro-
sis, or infection. However, two subjects presented suture
dehiscence in the intergluteal region, and three required
additional grafting for symmetrization. Moreover, there
were two cases of seroma and two of fat necrosis. No patient
had fat embolism or pulmonary embolism.

Discussion

Mortality in plastic surgery is an extremely-relevant topic,
as it impacts the patients’ families as well as the surgeons
and their teams, regardless of the causes involved. The
publication of studies on fat embolism-related mortality
increased from 2015 onwards; Astarita et al.,'" for example,
described a case that had occurred in California, USA.
Subsequently, Cardenas-Camarena et al.'? published one
of the most comprehensive forensic studies on the subject,
analyzing cases in Mexico and Colombia and identifying
the presence of fat in the pulmonary vessels as a key
finding.
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Fig. 1 Fat grafting at the deep subcutaneous tissue layer. 1. Dermis 2. Fat grating 3. Gluteus maximus muscle.
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Fig. 2 Layers identified on the ultrasound scan. 1. Dermis 2. Superficial gluteal fascia 3. Deep gluteal fascia 4. Gluteus maximus muscle.

Table 1 Study results

Mean Range
Age (years) 33.7 23-45
Grafted volume per area (mL) 350 300-600
Complications N (absolute frequency) % (relative frequency)
Suture dehiscence 2 1.35
Asymmetry 3 2.02
Seroma 2 1.35
Fat necrosis 2 1.35

In recent years, due to the increased mortality in Florida,
USA, several studies have been conducted to investigate the
causes of deaths and provide relevant information for sur-
geons and patients interested in this lipofilling.®'> The
investigations have highlighted the importance of perform-
ing fat grafting in the gluteal region above the muscle fascia,
that is, exclusively in the subcutaneous area, to avoid fat
embolism resulting from fat entering the gluteal vessels.

The Aesthetic Surgery Education and Research Founda-
tion (ASERF) Task Force on Gluteal Fat Grafting8 made several
recommendations, including avoiding intramuscular fat
grafting, using injection cannulas with a diameter greater
than 4 mm, avoiding the downward angulation of the can-
nula, and positioning the patient to minimize the risk of deep
injection. However, these guidelines proved insufficient to
completely prevent fat embolism, especially after the epi-
sodes that occurred in Miami, which spurred the search for
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safer and more effective approaches. In this context, Can-
sancao et al.® and Pazmifio and Del Vecchio,” described
techniques aimed at improving the safety of the procedure
by using intraoperative ultrasound to ensure that the grafted
fat will remain in the subcutaneous plane.

The current study is based on ultrasound use following the
SIME methodology,” which enables direct observation of
ultrasound-guided lipofilling. This method precisely identi-
fies the anatomical divisions and compartments of the gluteal
region and requires detailed knowledge of local anatomy. It
ensures fat graft deposition exclusively in the subcutaneous
plane, above the muscle fascia. This direct visualization'*
provides a superior level of safety, as the fat graft’s positioning
is monitored in real time, avoiding blind application.

When describing fat grafting, Carpaneda and Ribeiro'
highlighted that cylindrical grafts of up to 2 mm in diameter
reduce reabsorption rates. In contrast, in the technique
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introduced by Pazmifio and Del Vecchio, ® fat is retroinjected
in higher volumes, exceeding the recommended thickness,
enabling the application of large amounts with reasonable
absorption rates without compromising the graft viability.
Apparently, with this approach, the grafted tissue survives
even when applied as a bolus in the subcutaneous tissue.

Studies on fat embolism prevention”®'%'7 guide sur-
geons on how to avoid the infusion of fat into venous
capillaries, which could lead to pulmonary vessel obstruc-
tion and respiratory compromise. Medical societies should
focus on safety in lipofilling, ensuring fat deposition in the
appropriate plane using direct ultrasound visualization, and
training medical teams to recognize signs of fat embolism
syndrome. It is important to emphasize that, specifically in
liposuction and lipofilling, this complication occurs during
the intraoperative period, but it may arise days after a bone
fracture.

Conclusion

The SIME technique of ultrasound-guided lipofilling is a safe
and effective approach for gluteal lipofilling in the deep
subcutaneous region, as it enables direct real-time observa-
tion. This method, described as significantly reducing the
risk of fat embolism, can provide greater predictability and
safety for plastic surgeons and their patients. Multicenter
studies are required to establish this technique as a gold
standard in gluteal lipofilling.
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