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Brazilian Butt Lift–Associated Mortality: 
The South Florida Experience
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Abstract 
Background: Brazilian butt lift (BBL) surgery has been the fastest growing aesthetic surgical procedure over the past 
decade. By 2017, the risk of death from pulmonary fat (PFE) was identified, earning the BBL the highest mortality rate of 
any aesthetic surgical procedure. South Florida carries the highest BBL mortality by far in the nation.
Objectives: The purpose of this study was to explore the factors involved in making South Florida an outlier in terms of BBL 
mortality.
Methods: The anatomic findings of the gluteal dissections from 11 post-BBL surgery autopsies (22 hemibuttocks) were as
sessed for commonalities. The public records of patients who died from BBL-related fat emboli were examined to deter
mine commonalities.
Results: All BBL PFE cases had fat grafts injected into the gluteal musculature in multiple different levels. Another common
ality involved the location where the surgery took place, with the great majority of patients (92%) undergoing surgery at 
high-volume, budget clinics located in South Florida. Short surgical times of approximately 90 minutes appeared to be 
the norm for these cases.
Conclusions: South Florida has experienced 25 BBL-related fat emboli deaths between 2010 and 2022; however, 14 of 
these occurred after publication of the Aesthetic Surgery Education and Research Foundation’s 2018 guidelines and the 
2019 Florida Board of Medicine’s BBL “subcutaneous-only” rule. The working environment at the clinics, and the short sur
gical times for these cases, may be the most important contributors to the BBL mortality in South Florida.

Özet 
Arka Plan: Brezilya popo kaldırma (BBL) ameliyatı, son on yılda en hızlı büyüyen estetik cerrahi operasyon olmuştur. 
Pulmoner yağ embolisi nedeniyle (PFE) ölüm riski 2017 yılı itibariyle belirlendi ve BBL, estetik cerrahi operasyonlar 
arasında en yüksek ölüm oranına sahip oldu. Güney Florida, ülkedeki açık ara en yüksek BBL ölüm oranını taşımaktadır.
Amaçlar: Bu çalışmanın amacı, Güney Florida’yı BBL mortalitesi açısından aykırı değer yapan faktörleri araştırmaktı.
Yöntemler: BBL ameliyatı sonrası ölen 11 kişinin yapılan otopsiden (22 kalça) alınan gluteal diseksiyonların anatomik bul
guları ortaklıklar açısından değerlendirildi. Ortak noktaları belirlemek için BBL ile ilişkili yağ embolisinden ölen hastaların 
kamuya açık kayıtları incelenmiştir.
Sonuçlar: Tüm BBL PFE vakalarında, birden fazla farklı seviyede gluteal kas sistemine enjekte edilen yağ greftleri vardı. 
Diğer bir ortak nokta, ameliyatın yapıldığı yerdi ve hastaların büyük çoğunluğu (%92) Güney Florida’da bulunan yüksek 
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hacimli, bütçeye uygun kliniklerde ameliyat oluyordu. Yaklaşık 90 dakikalık kısa cerrahi süreleri bu vakalar için normal gibi 
görünüyordu.
Sonuçlar: Güney Florida’da, 2010 - 2022 yılları arasında BBL ile ilişkili 25 yağ emboli ölüm vakası yaşandı; ancak bunların 
14’ü, Estetik Cerrahi Eğitim ve Araştırma Vakfı’nın 2018 yönergelerinin ve 2019 Florida Tıp Kurulu’nun BBL "yalnızca deri altı" 
kuralının yayınlanmasından sonra meydana geldi. Kliniklerdeki çalışma ortamı ve bu vakalar için kısa cerrahi süreleri, Güney 
Florida’daki BBL mortalitesine en önemli katkıda bulunan faktörler olabilir.

Level of Evidence: 4 

Editorial Decision date: August 2, 2022; online publish-ahead-of-print August 11, 2022. 

Gluteal enhancement by means of fat grafting is not a re
cently developed surgical procedure. Plastic surgeons 
worldwide have been performing this surgery for almost 
40 years, following the description of the modern version 
of the procedure by Toledo.1 Early accounts point towards 
this being a strictly subcutaneous operation with a relative
ly low associated morbidity and mortality. The typical fat 
volumes transferred also appear to have been relatively 
modest in relation to today’s average transfer volumes. 
By the turn of the century, the procedure had come to be 
known as the “Brazilian butt lift” (BBL),2 and soon thereafter 
became one of the most sought-after aesthetic body con
touring procedures in the United States.

This surge was driven by the evolving aesthetic ideals 
of US women from the thin, athletic, “hard bodies” of the 
1990s, to the fuller, more voluptuous figures exemplified 
by several well-known celebrities. In addition, many wom
en now choose to emphasize aesthetically attractive eth
nic traits such as wider hips and fuller buttocks.3 Social 
media has also played a major role in popularizing these 
silhouettes.

As fat transfer volumes increased to a level that sur
geons once thought would overwhelm the subcutaneous 
recipient site, surgeons began grafting deeper into the 
well-vascularized gluteal musculature. These techniques 
of “intramuscular fat grafting” allowed for large-volume 
fat transfers to be injected into a well-perfused recipient 
site, theoretically resulting in a higher percentage survival 
of the grafted fat. Surgeons with expertise in gluteal con
touring surgery developed techniques for intramuscular 
fat grafting4–6 and delineated what were at the time 
thought to be “safe areas” for fat grafting within the gluteal 
musculature.7 However, since then, detailed MRI venogra
phy studies of the gluteal venous system and subsequent 
postmortem exams suggest that there really is no “safe 
zone” for fat grafting in the intramuscular or submuscular 
plane.8 During the decade between 2010 and 2021, BBL 
surgery was one of the fastest growing procedures in aes
thetic surgery.9 Unfortunately, with the increase in cases 

came an unprecedented surge in the mortality associated 
with this procedure.

Understanding the Mortality Associated 
With BBL Surgery

In 2015, Cárdenas-Camarena et al reviewed the experi
ence of plastic surgeons in Mexico and Colombia over 
the past 10 and 15 years, respectively, and identified 
13 pulmonary fat emboli (PFE) deaths in Mexico and 
9 PFE deaths in Colombia after gluteal fat grafting.10

They analyzed the autopsy findings and found that all 
the deaths were associated with intramuscular fat graft
ing. For the first time, the danger of grafting fat into the 
gluteal muscles was recognized and these authors rec
ommended surgeons avoid fat graft injections into the 
deep gluteal muscle.

In July 2016, the Aesthetic Surgery Education and 
Research Foundation (ASERF) sent a gluteal fat grafting 
survey (Supplemental Appendix) to all active members 
of The Aesthetic Society and the International Society 
for Aesthetic Plastic Surgery (4843 questionnaires). A to
tal of 692 surgeons responded (14.3%) on 198,857 cases. 
The survey asked members if they were aware of any 
BBL deaths, and from the answers estimated the mortal
ity to be between 1/2351 and 1/6241, earning BBL notori
ety as the deadliest procedure in plastic surgery.11 This 
survey raised the alarm about BBL deaths, with many 
voices in plastic surgery asking if this procedure was 
too risky to perform.12 Media reports documented that, 
in 2017, 5 deaths following BBL had occurred in South 
Florida alone.

The focus thus shifted to South Florida as the site with 
the highest number of BBL deaths in the United States. 
The Miami-Dade Medical Examiner determined the cause 
of death for these patients to be PFE. The postmortem 
results confirmed a 2-factor hypothesis for this fatal com
plication: fat must be injected into the gluteal muscles 
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and a gluteal vein injury must be present. These events 
can occur when fat is injected under the deep gluteal fa
scia into the gluteus maximus and when the fat grafting 
cannula inadvertently injures an intramuscular or sub
muscular gluteal vein, creating a route for the fat graft 
to enter the venous system and travel to the heart and 
lungs with fatal results.

To study the factors associated with this unusually 
high mortality rate, ASERF created an international inter
society work group called the Gluteal Fat Grafting Task 
Force. Both authors served as consultants to this task 
force. Under the direction of Peter Rubin, MD, the task 
force convened in Miami in 2017 (Figure 1). Its goal was 
to create an appropriate anatomic model to study the 
pathophysiology behind these deaths, identify contrib
uting anatomic factors, and determine safer fat graft in
jection techniques.

The central hypothesis for this study was that “safe ap
proaches for gluteal fat grafting could be delineated by 
modeling the operation in commercial cadavers.” Once 
the commercial cadaver model was validated, 2 separate 
sessions were scheduled with invited surgeons, who 
performed their usual BBL techniques under video fluo
roscopic monitoring and used color-coded human super
natant fat to track fat graft dispersion (Figure 2A). Upon 
completion of the fat grafting sessions, the buttocks 

were systematically dissected, and the colored fat dis
persion documented by high-resolution photography 
(Figure 2B). All invited surgeons, who intended to fat graft 
only within the subcutaneous space, were able to do so, 
even when injecting large volumes (>1000 mL) into each 
buttock (Figure 3A,B). The 3 most important safety rec
ommendations derived from these cadaver studies 
were: (1) fat graft should only be injected into the subcu
taneous space; (2) surgeons should avoid injecting at a 
downward angle; and (3) surgeons should use a stiff can
nula (≥4 mm) to avoid the cannula bending seen with 
thinner cannulas that can lead to an inadvertent deep 
misplacement of the cannula tip.

In 2018, ASERF compiled the information acquired from 
these cadaver studies to publish a set of 10 guidelines that 
emphasized the subcutaneous-only injection technique 
with recommendations that focused on cannula awareness 
during fat grafting: using a stiff cannula (>4 mm), avoiding a 
Luer-Lock interface to prevent inadvertent cannula misguid
ance, preferring intergluteal (sacral) incisions, and continuous 
tactile awareness of the cannula tip. These practice guide
lines were widely distributed throughout 2018 to all members 
of The Aesthetic Society, the American Society of Plastic 
Surgeons (ASPS), the International Society of Aesthetic 
Plastic Surgery (ISAPS), and other international plastic sur
gery societies.13

Figure 1. Model validation team: Drs Onelio Garcia Jr., Joseph Finocchiaro, Richard D’Amico, Justin Fraioli, J. Peter Rubin, Pat 
Pazmiño, and David Turer.



Pazmiño and Garcia                                                                                                                                                                 165

In early May 2019, ASERF repeated the gluteal fat grafting 
online survey by sending 5048 invitations; 572 responses 
(11.3%) were received from plastic surgeons reporting on 
29,843 cases. This second survey demonstrated that the so
cieties’ education campaigns had been remarkably suc
cessful in that 94% of respondents noted that they were 
aware of the new safety recommendations and 86% of re
spondents were now only fat grafting in the subcutaneous 
plane. This survey asked respondents if they were aware 
of any new BBL deaths, and estimated that by 2019, the 
BBL mortality rate had dropped to 1/14,921, which if accurate, 
would have surpassed the safety profile of abdominoplasty 
(1/13,193 at the time of the survey).14

In April 2019, the Florida Board of Medicine (FL BoM) held 
a special session to discuss the high mortality rate of BBL 
surgery in the state. One author (O.G.) appeared before 
the FL BoM on behalf of the Florida Society of Plastic 
Surgeons. During this meeting, the FL BoM affirmed that 
the standard of care for gluteal fat grafting in 2019 was a 
“subcutaneous-only injection” technique and then drafted 
the June 2019 emergency rule which mandated gluteal 
fat grafting to the subcutaneous space (above the deep 
gluteal fascia). The BoM noted that physicians who injected 

fat graft under the deep gluteal fascia or into the gluteal 
muscles would be subject to disciplinary action, including 
the loss of their medical licenses.15

By 2019, Florida surgeons were well aware that the 
standard of care for safe gluteal fat grafting was a 
“subcutaneous-only injection” technique. The major 
plastic surgery societies, armed with information gathered 
from cadaver laboratories and postmortem examinations, 
disseminated appropriate BBL guidelines to their mem
bership. By June 2019, the FL BoM had introduced its 
“subcutaneous-only injection” mandate and forwarded 
alerts to every licensed physician in the state. One would 
assume that because of all these advances, BBL-related 
deaths would have decreased since 2019. However, un
fortunately, in South Florida, the opposite happened.

METHODS

By 2017, the Chief Medical Examiner at the Miami-Dade 
Medical Examiner’s Office, Dr Emma Lew, and her staff 
of medical examiners, had become the foremost author
ity on BBL-associated PFE deaths. She was invited to the 

A B

Figure 2. (A) Dyed human supernatant fat from liposuction and (B) color-coded fat graft within the subcutaneous space following 
gluteal injections.

A B

Figure 3. (A) Invited injectors stayed in the subcutaneous plane, even when injecting large volumes (>1000 mL/buttock). (B) Note 
that all color-coded fat is superficial to the deep gluteal fascia/muscle fascia.
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Gluteal Task Force commercial cadaver injection ses
sions so that she could witness the mechanism of injury 
resulting in PFE during BBL procedures. She, in turn, 
invited the authors to advise on the surgical aspects 
of the gluteal dissections at the Miami-Dade Medical 
Examiner’s Office.

After the Medical Examiner completed the routine autopsy, 
a detailed gluteal dissection was performed to determine if 
fat grafts were present within the gluteal muscles and to 
look for evidence of any vascular injuries to explain the cause 
and mechanism of death. The authors observed 11 postmor
tem gluteal dissections (22 hemibuttocks).

C

E

B

A

D

Figure 4. Gluteal butterfly autopsy technique. (A) Step 1: initial skin incision of laterally based cutaneous flaps. (B) Step 2: the skin- 
subcutaneous flap is dissected from medial to lateral, exposing the deep gluteal fascia and the muscle belly of the gluteus 
maximus underneath the fascia. (C) The exposed deep gluteal fascia is seen at autopsy. (D) Step 3: the gluteus maximus is 
detached from lateral attachments and trochanter and reflected medially, exposing the gluteal arteries and veins. (E) Underbelly of 
gluteus maximus and exposed gluteal vessels noted at autopsy. (F) Step 4: the gluteus maximus muscle belly is cut horizontally in a 
bread-loaf fashion to document the fat graft position within the muscle belly. (G) Horizontal breadloaf incisions through the gluteus 
maximus muscle belly are shown at autopsy. (H, I) Close-up views of incised muscle belly with intramuscular fat grafts oriented in 
tracts within the multiple cannula tunnels. Artwork created by and published with permission from Dr Levent Efe, CMI.
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A standardized “gluteal butterfly” dissection technique, 
described by the authors, was used in these dissections. 
Circumlinear incisions are first made to create skin and sub
cutaneous flaps that are based laterally on the outer thigh. 
Care is taken not to incorporate the patient’s surgical ac
cess incisions in this skin flap (Figure 4A). The dissection 
is continued through the epidermis, dermis, superficial sub
cutaneous fat, superficial gluteal fascia, and deep subcuta
neous fat, until the deep gluteal fascia that is adherent to 
the external surface of the gluteus maximus is reached. 
At this level, the skin-subcutaneous flap is elevated off 
the deep gluteal fascia, and displaced laterally, exposing 
the surface of the deep gluteal fascia and the muscle belly 
of the gluteus maximus underneath (Figure 4B). The glute
us maximus is then detached from its lateral insertions and 
reflected medially, exposing the submuscular vasculature 
(Figure 4C). At this time, care is taken to examine the supe
rior and inferior gluteal vessels and their tributaries within 
the muscle for the presence of fat graft and vessel injuries. 
After this exam, the skin-subcutaneous flap and the muscle 
belly of the gluteus maximus receive “bread loaf” incisions 
to identify fat graft within these structures (Figure 4D,E). 
The authors also reviewed the publicly available autopsy 
records and corresponding media reports of these deaths 
to identify commonalities.

RESULTS

A total of 25 PFE BBL deaths were recorded between January 
2010 and April 2022 in South Florida alone (other BBL 
deaths from sepsis, intestinal perforation, thromboembolic 
pulmonary emboli, severe anemia, and cardiac events were 
noted but remain outside the scope of this study). Details of 
these deaths are given in Table 1.

From 2010 to 2016, an average of 1 BBL PFE-associated 
death per year was recorded. The 7 deaths between 2017 
and 2018 raised alarms in the state and prompted the FL 
BoM to pass the 2019 emergency rule restricting gluteal 
fat grafting to the subcutaneous space. Unfortunately, nei
ther the ASERF recommendations nor the 2019 Florida 
emergency rule improved BBL PFE-associated mortality. In 
fact, the years following these safety recommendations 
and the subcutaneous-only rule have been the deadliest 
ever. There have been 14 deaths recorded in Florida since 
the ASERF guidelines and 12 deaths since the 2019 
“subcutaneous-only injection” emergency rule was enacted. 
The worst year by far was 2021, with a total of 6 BBL 
PFE deaths and 2 nonfatal cases of BBL PFE(Figure 5).

Typical findings in the postmortem gluteal dissections in
cluded a zone of vascular injury adjacent to the gluteal ves
sels (Figure 6) and numerous fat grafts, injected at multiple 
levels within the muscle and in the submuscular space. Like 
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Figure 4. Continued.
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all human muscles, gluteal muscles do not have intramus
cular fat. A patient where fat graft is noted throughout the 
subcutaneous flap but not within the gluteal muscle belly 
received “subcutaneous-only” fat graft injections. A patient 
with fat graft within the gluteal muscle belly received an in
tramuscular fat graft injection. In some dissections, the ap
plication of pressure to the infragluteal fold resulted in the 
flow of free fat graft from the inferior muscle belly into the 

submuscular space (Figure 7). This may explain why in sev
eral of the BBL deaths, the operating surgeons noted that 
the patient arrested at the end of the surgery, shortly after 
turning the patient from the prone to the supine position. 
This usually benign maneuver could place significant pres
sure on the lower buttocks, allowing the free fat grafts to 
migrate from a submuscular position to where the concom
itant vessel injury is located.

BBL surgery is a “blind” procedure performed by tactile 
feel. All indications from recent studies point to subcutaneous 
fat grafting as the only safe technique to avoid PFE 
complications.16–20 As previously mentioned, the autopsy 
findings in these BBL-associated deaths are not consistent 
with a “few inadvertent passes” of the grafting cannula into 
the muscle. Assuming the surgeons involved in these deaths 
were genuinely trying to inject only into the subcutaneous 
space, then the only logical explanation for the postmortem 
findings is that they completely lost tactile perception as 
to the location of the tip of their injection cannula or 
were so inexperienced with the procedure that they could 
not recognize the proper anatomic space.

DISCUSSION

Although this paper has focused on the 25 BBL PFE deaths in 
South Florida, our community has seen even more BBL deaths 
from other causes such as sepsis, anemia (hemoglobin 
<3 g/dL), bowel and organ perforation, ischemic strokes, 
thromboembolic pulmonary emboli, and cardiac events. 
We identified 1 non-BBL PFE death during this period. 
This is consistent with the exceedingly rare risk of a micro
fat embolism from liposuction alone, calculated to be 1 in 
18,868 or 0.0053% by Hughes in an ASAPS survey of 
94,000 liposuction cases.21

We have also confirmed 2 nonfatal PFE cases, where the 
patients survived after extracorporeal membrane oxygena
tion, craniotomy (a BBL patient with a patent foramen ovale 
where fat embolized to the brain), and intensive care but re
mained with serious debilitating sequelae.

In our community, these BBL PFE deaths are only the tip of 
the BBL morbidity iceberg. South Florida emergency depart
ments have seen sharp rises in serious BBL complications in
cluding acute anemia, hypovolemia, bowel perforations, 
liver lacerations, bladder injuries, pneumothoraces, major 
vascular injuries, and sciatic nerve injury with infection (af
ter a cannula that had perforated the small intestine was 
used to graft fat submuscularly into the sciatic nerve). 
This paper, however, focused only on PFE mortality be
cause it is unique to this procedure, the cause of death 
can be established by autopsy, because of the high atten
tion it has garnered within our community and our specialty, 
and most importantly, because the authors strongly believe 
that it can be prevented.

Table 1. Demographics of South Florida BBL PFE Fatalities

Surgery 
date

Age 
(decade)

BMI (kg/ 
m2)

ABPS 
surgeon

Budget 
clinic

Cause of 
death

2010.12 30-40 24.4 No Yes PFE

2011.06 30-40 29.3 No Yes PFE

2012.03 30-40 23.4 Yes Yes PFE

2013.07 50-60 31.1 No Yes PFE

2015.07 50-60 32.2 Yes Yes PFE

2016.05 20-30 27.8 No Yes PFE

2017.03 30-40 29.8 Yes Yes PFE

2017.03 20-30 25.5 BE Yes PFE

2017.04 30-40 22.8 BE Yes PFE

2017.06 30-40 30 No Yes PFE

2017.12 40-50 30.4 No Yes PFE

2018.06 30-40 29.1 Yes Yes PFE

2018.09 50-60 34.3 Yes No PFE

2019.05 20-30 30.2 Yes Yes PFE

2019.08 20-30 27.33 Yes No PFE

2020.09 40-50 28.2 Yes Yes PFE

2021.01 30-40 27.42 Yes Yes PFE

2021.01 20-30 30 Yes Yes PFE

2021.03 40-50 42 No Yes PFE

2021.05 30-40 36.9 Yes Yes PFE

2021.06 30-40 36 Yes Yes PFE

2021.06 40-50 37.8 Yes Yes PFE

2022.02 NA NA Yes Yes PFE

2022.04 40-50 42 Yes Yes PFE

37 31.0

Total PFE deaths, 25; ABPS deaths, 17 (17/25 = 68%); deaths in budget clinics, 23 
(23/25 = 92%). ABPS, American Board of Plastic Surgery; BBL, Brazilian butt lift; 
BE, board eligible, PFE, pulmonary fat emboli; NA, not available.
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The Florida plastic surgeons responsible for these deaths 
were aware of the subcutaneous-only gluteal fat graft recom
mendations. They documented their “subcutaneous-only” ap
proach and the multiple precautions they took to stay 
subcutaneous.22 And yet, despite these efforts, the autopsies 
noted that each of these surgeons injected fat graft intramus
cularly and deaths from PFE are now occurring at a higher rate 
than when the pathophysiology was not as well understood.

Postmortem Findings Reveal Injection 
Technique

During the 2019 ASPS Breast Surgery and Body Contouring 
Symposium, Dr Alan Matarasso, the president of the ASPS, 
noted that the “BBL is the only aesthetic procedure that has 
its own autopsy technique.” The gluteal butterfly autopsy 
technique illustrated above allowed for consistent dissections 

Figure 5. There have been 25 PFE BBL-related deaths in South Florida between 2010 and 2022. Fourteen of the deaths have 
occurred since the ASERF guidelines were published. Twelve of the deaths have occurred since the ASERF 2019 survey that 
depicted a better mortality rate than abdominoplasty and the Florida Board of Medicine BBL mandate. 2021 was the deadliest year 
so far, with at least 6 BBL PFE deaths and 2 nonfatal BBL PFE cases confirmed. ASERF, Aesthetic Surgery Education and Research 
Foundation; BBL, Brazilian butt lift; PFE, pulmonary fat emboli.

Figure 6. Close-up view of the gluteal vessels with the gluteus maximus muscle reflected medially. Note the zone of injury near 
the vessels (yellow arrow) and free fat grafts adjacent to the vessels (blue arrow), in the submuscular space.
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in the cadaver laboratory and morgue. The autopsies con
firmed the 2-factor hypothesis for PFE after gluteal fat graft
ing—fat must be injected into the muscle and a vessel 
injury must be present. As the location and arborization of 
the vascular tree is variable between patients, surgeons can
not reliably prevent an PFE by relying on surface anatomy to 
avoid the putative positions of the inferior and superior glute
al vein trunks.8 The factor that a surgeon can control is to 
avoid injecting into the gluteal muscle at all times. This can 
be accomplished by consistently visualizing the subcutane
ous position of the cannula tip before fat injection.

Common findings in the postmortem gluteal dissections 
included a typical zone of injury adjacent to the gluteal 
vessels, submuscular fat graft, and tracts of fat graft at 
multiple sites and levels coursing horizontally (parallel to 
the muscle belly) through the gluteal muscles (Figure 8). 
These multiple horizontal tracts of fat graft at different 
sites and levels reveal the path of the intramuscular can
nula as it was depositing fat graft within the gluteal muscle 
(Figure 9A,B). What was never noted in the postmortem 
exams was a collection of fat graft directly under the deep 
gluteal fascia or fat graft that began just under the deep glu
teal fascia and radiated vertically deep into the muscle belly. 
Those findings would have been expected if subcutaneous 
fat graft had leaked through defects within the deep 
gluteal fascia and entered the gluteal muscle belly. The 
actual postmortem findings are not consistent with intra
muscular fat graft as the result of 1 or 2 inadvertent can
nula passes or subcutaneous fat graft that leaked into 
the muscle belly through a small perforation of the 
deep gluteal fascia. The postmortem findings document 

that the surgeon had performed an intramuscular fat 
graft technique, whether intentionally or the result of 
not being aware of the intramuscular position of the can
nula at the time of injection.

These postmortem findings are consistent with the dy
namic cadaver studies completed by Del Vecchio et al, 
who proved that subcutaneous fat graft could not migrate 
through a perforation in the deep gluteal fascia caused 
by a cannula and that subcutaneous fat graft could only 
pass through the deep gluteal fascia if there was a large de
fect (>1 cm), such as when they created defects in the deep 
gluteal fascia with a biopsy instrument.23,24 Surgeons 
should take comfort that the postmortem findings and ca
daver studies concur that subcutaneous fat graft will not mi
grate into gluteal muscle belly, even if there are small 
cannula perforations in the deep gluteal fascia.

BBL Surgeon and Facility as Mortality Risk 
Factors

South Florida is home to a diverse medical community, and 
we are often asked about the distribution of BBL deaths 
among American Board of Plastic Surgery (ABPS) board- 
certified plastic surgeons and other physicians. We noted 
that between 2010 and 2022, 9 physicians who were not 
ABPS board-certified had a documented BBL PFE death, 
but more importantly, 17 ABPS board-certified plastic sur
geons had a BBL PFE death. Board-certified plastic sur
geons were responsible for more than two-thirds (68%) of 
the BBL PFE deaths in South Florida. This is directly and ad
versely affecting our specialty.

Figure 7. Pressure on the lower buttocks of post–Brazilian butt lift patients results in rapid flow of free fat grafts into the 
submuscular space.
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More importantly, of the 25 BBL PFE-associated deaths, 
23 of the surgeries (92%) were performed at high-volume, 
budget clinics. Two of the deaths were attributed to an out
lier ABPS surgeon who has had 3 deaths from body con
touring procedures (2 BBL-associated) along with 
numerous other serious body contouring complications 
(Table 2).

These findings highlight the fact that proper surgeon cre
dentials, such as ABPS board certification, are not on their 
own protective. In South Florida, a more important correla
tion is where the surgery was performed, as ABPS sur
geons and non-ABPS physicians working at high-volume, 
budget clinics accounted for 92% of these BBL 
PFE deaths. Mapping the location of these deaths high
lights this striking risk factor (Figure 10A,B).

South Florida BBL PFE Mortality

By 2017, it had become increasingly clear that the most 
common cause of death from BBL was an PFE. The 

Figure 8. Cannula tracts are identified deep in the muscle adjacent to the gluteal vessels. Note the free fat grafts (blue arrow), in 
proximity to the vessels.

A B

Figure 9. (A) Bread-loafed gluteus maximus muscle displays multiple injection tunnels within the muscle with widely disseminated 
fat grafts within the muscle. (B) Close-up photograph of the typical cannula tunnels within the gluteus maximus muscle.

Table 2. Location of Surgery for the 25 South Florida 
BBL PFE-Associated Deaths 2010 to 2022

Location No. (%) of 
deaths

Low-budget, high-volume clinics 23 (92%)

Single ABPS plastic surgeon (3 confirmed body 
contouring deaths, 2 BBLs)

2 (8%)

ABPS, American Board of Plastic Surgery; BBL, Brazilian butt lift.
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physiologic and clinical differences between macrofat em
boli and microfat emboli syndrome were well described in 
the literature.25,26 Microfat emboli syndrome carries a 

reported mortality in the 10% to 30% range.27,28 A delay 
in treatment of the syndrome is associated with a 35% mor
tality,29 which may be a frequent occurrence in the plastic 

A

B

Figure 10. (A) Brazilian butt lift pulmonary fat emboli deaths in high-volume budget clinics. (B) Brazilian butt lift pulmonary 
fat emboli deaths not in high-volume budget clinics. Imagery used in accordance with copyright permission, 2022 TerraMetrics, 
Map Data 2022 Google.
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surgery population undergoing outpatient surgery. Macrofat 
pulmonary emboli following BBL surgery, however, is almost 
always a fatal event. A 2018 publication reviewing 16 BBL 
deaths found that 50% of the patients died on the operating 
table, and the other 50% were dead within 3 hours after sur
gery.30 Since that report, there have been 3 reported cases 
of survival (2 of these cases occurred in South Florida) fol
lowing macrofat emboli associated with BBL surgery (2 pa
tients with macrofat pulmonary emboli; 1 patient with patent 
foramen ovale and a cerebral fat embolism).31,32 The most 
important commonality among these survival cases was 
extremely rapid access to intensive care at a tertiary care fa
cility, with in-house specialists and the availability of 
extracorporeal membrane oxygenation devices. Despite 
these heroic, life-saving measures, all 3 surviving patients 
suffered serious debilitating sequelae from their fat emboli 
episode. Because the majority of BBL surgeries take place 
in office-based operating rooms and outpatient surgery 
centers, it is highly unlikely that these conditions, necessary 
for the slimmest chance of survival, will present themselves. 
It is more accurate to say that that the large amounts of fat 
graft seen in the heart, major vessels, and lungs of BBL 
PFE patients are incompatible with life (Figure 11A-C).

The mortality rate for BBLs has been difficult to esti
mate. In May 2019, ASERF repeated its online survey 

and noted that 94% of respondents were aware of the 
2018 ASERF recommendations and understood the dan
gers of intramuscular gluteal fat grafting, and that 86% 
of surgeons reported utilizing a subcutaneous-only in
jection technique at the time. The survey also noted 
that in the United States and internationally, “Two fatal 
PFEs were reported in the last 24 months (time between 
the 2017-2019 surveys).”14 Unfortunately, this did not 
correlate with the South Florida experience where at 
least 8 autopsy reports documented BBL PFE deaths in 
that same period!

Although the autopsy-documented BBL PFE deaths in 
South Florida are a startling numerator, it is difficult for us 
describe the denominator in our mortality rate because 
many of these cases are performed in high-volume, budget 
clinics that do not report their numbers or the person who 
actually performed the procedure. The 2019 ASERF survey 
calculated the BBL mortality rate by asking respondents if 
they were aware of a BBL death and then dividing it by 
the estimated number of BBLs performed. From these 
data, this survey described the mortality rate of a BBL sur
gery as 1/14,921, lower than that of an abdominoplasty at 1/ 
13,193 in 2019. A more recent, 2020 article described the 
mortality rate of abdominoplasty at 1/13,000 and that of 
BBL at 1/20,000.33

A

C

B

Figure 11. (A) Fat graft pouring out of vena cava. Fat graft entered the venous system and coalesced into a thrombus in the vena 
cava and the pulmonary arteries, giving it a more solid appearance than the loose fat graft that was injected in the subcutaneous 
space and intramuscular layers. (B) Fat graft within the right atrium. (C) Fat emboli within lung parenchyma.
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Nevertheless, the comparison to abdominoplasty is not 
favorable. Although recent literature34 depicts a favorable 
comparison in mortality rates of BBL surgery vs abdomino
plasty, that does not appear to be the case in South Florida. 
According to the statistics from The Aesthetic Society, plas
tic surgeons perform abdominoplasty surgery at least 4 
times more frequently than BBL surgery. Approximately 
243,000 abdominoplasties were reported in the 2020 to 
2021 statistics, whereas approximately 61,000 buttock aug
mentations were reported during the same period (the but
tock data included both fat grafting and implants).9

However, in South Florida, abdominoplasty-related deaths 
are rare in comparison to BBL-related deaths. For example, 
there were 31 BBL-related (PFE + non-PFE) deaths in Florida 
between 2010 and 2022. Applying the 4:1 ratio of abdomino
plasties to BBLs reported in The Aesthetic Society statistics, 
one would expect approximately 124 abdominoplasty-related 
deaths in South Florida during that same period for the 
mortality rates to be comparable. There have been 13 
BBL-related (PFE + non-PFE) deaths in South Florida in 
the past 3 years (2019-2022). In a procedure with a higher 
reported mortality rate, which is performed at least 4 times 
more commonly than BBL surgery, one should expect approx
imately 52 deaths during that same 3-year period. However, 
the numbers are not even close: abdominoplasty-related 
deaths in the area are in single-digit numbers over the 
same period, including the fact that some of the deaths 
were the result of diagnosed pulmonary emboli and were 
not pursued by the Medical Examiner’s Office.

The Unique South Florida Experience

Why is South Florida different from the rest of the country 
regarding BBL mortality? It is striking that 92% of these 
deaths in South Florida occurred in the high-volume, bud
get clinics, mostly owned, and operated, by businessmen, 
often with criminal records.35 These clinics are in fierce 
competition to offer the lowest prices through internet 
and social media marketing, mostly to out-of-town pa
tients. The attraction for out-of-town patients is easy to 
understand. At the time of this writing, a Google search 
for “bbl price Miami” reveals high-volume, budget clinics 
offering the procedure for only US$2900. The only way to 
remain profitable at this price point is for a clinic to per
form as many procedures as possible, as quickly as pos
sible, and minimize patient interaction.

This high-volume, minimal-patient-interaction practice 
model is best described by the surgeons who work there. 
In a single meeting this year, the FL BoM disciplined 3 sur
geons who each had a BBL PFE death: Surgeon A (ABPS 
board-certified), Surgeon B (ABPS board-certified) and 
Surgeon C (no board certification). In the meeting’s public 
documents, Surgeon A stated in a deposition that he only 
had a “slight” independent recollection of his patient who 

died from a BBL PFE, that he did not participate in the pre
operative history and physical, did not review the surgical 
procedure, and was not involved in preoperative or postop
erative teaching, consent, or overview. He also testified 
that the first time he met the patient was the day of surgery, 
shortly before the procedure began.22

For Surgeon B, the FL BoM public documents note that: 
“This case has confirmed for him that it is simply too difficult 
to ensure during this blind procedure that he is in the ap
propriate place, and thus it is not a procedure he wants 
to perform again.” Surgeon B also addressed the fact that 
this BBL was his seventh surgery that day and that surgery 
had started at 8:31 pm,36 but he “has changed his practice 
to try and ensure this never happens again. Most important
ly, he will no longer plan to start procedures after 
6 pm.”22,37 The FL BoM placed a restriction on Surgeon A 
prohibiting him from doing BBLs for 1 year, Surgeon B re
ceived a permanent restriction on his medical license that 
restricts him from ever doing a BBL for the rest of his career, 
and Surgeon C had his medical license revoked.37,38

Surgeon B’s BBL PFE death as the seventh surgery that 
day highlights that the budget clinic pricing structure is 
predicated on surgery volume. It is not unusual for sur
geons in these clinics to schedule 8 or 10 BBL procedures 
in 1 day. A recent exposé on these clinics by National 
Geographic revealed that the surgeon of record runs sev
eral operating rooms simultaneously with the surgical as
sistants performing significant, critical portions of the 
surgeries.39 It is not protective to the patient if the sur
geon is ABPS board-certified if the clinic’s business mod
el does not permit the surgeon to perform all critical parts 
of the surgery or to interact and care for the patient pre
operatively and postoperatively.

And yet despite the high number of patient deaths and 
disciplinary actions on individual surgeons, very little has 
changed in the South Florida budget clinics. After a clinic 
is associated in the media with reports of multiple deaths, 
the clinic changes its name, but little else. Some clinics 
have gone through three or four name changes, attracting 
unknowing patients who would otherwise have avoided 
the previous clinic names associated with publicized BBL 
deaths.40 As most of these clinics are owned by business
men, they cannot be disciplined by the FL BoM, leaving pa
tients at risk and the independent contractor surgeons 
assuming the exposure.35

A Way Forward

The patience of the Florida community, its legislators, and 
the FL BoM is wearing thin. Tolerating the high number of 
BBL-related deaths and maintaining the status quo is not 
an option. And yet there is debate about how to move for
ward. Who should be performing these procedures and un
der what circumstances? Are plastic surgeons even 
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capable of consistently staying in the subcutaneous tissue 
when fat grafting the buttocks? Will the FL BoM consider 
the procedure too risky and issue new mandates that re
strict or ban BBL surgery altogether?

Having a state board of medicine dictate how surgeons 
must perform a particular surgery does not set a good pre
cedent for our specialty. The FL BoM felt compelled to act 
by passing the recent 2022 emergency ruling. It is a fact 
that BBL-related deaths have significantly increased in 
South Florida since the 2019 Florida BBL rule went into ef
fect. The number of autopsy reports during that period 
provide tangible evidence of how serious the situation 
has become. Many of these deaths have been highly pub
licized by the local media, prompting community leaders 
and state legislators to call for a solution to this problem.

The significant anatomic variability of the gluteal venous 
systems between patients and even between the left and 
right sides of the same patient has been documented by 
MRI venography.8 This unpredictable arborization of the 
venous tree prevents even an expert surgeon from de
pending on their experience and knowledge of anatomy 
to consistently avoid all of the gluteal veins in an inadver
tent muscle injection when performing a subcutaneous- 
only fat graft injection. Instructing surgeons on surface 
anatomy to avoid unpredictable venous structures will 
not prevent more PFE or patient deaths.

The authors believe that when this procedure is properly per
formed, with the surgeon adhering to a “subcutaneous-only in
jection” technique, it is associated with high patient satisfaction 
while maintaining an acceptable safety profile, equivalent to 
other common body contouring procedures. Subcutaneous 
fat grafting can be consistently performed by utilizing technolo
gy that confirms the subcutaneous placement of fat graft in 
every patient. Impedance cannulas that differentiate a subcuta
neous from an intramuscular cannula position have been 
shown to be quite accurate and can be used as a valuable 
teaching tool.41 A cannula injecting fat graft can also be easily 
visualized with inexpensive (less than US$3000) hand-held in
traoperative ultrasound devices that confirm the precise loca
tion of the injection cannula in “real time” during the fat 
grafting procedure.42 Ultrasound can be used to confirm the 
subcutaneous position of the cannula tip before any fat graft 
is injected, ensuring a consistent subcutaneous-only fat injec
tion technique.43 Ultrasound-assisted BBL surgery is gaining 
popularity among some plastic surgeons. The procedure is ex
tremely precise, safe, and easily taught to a trained plastic sur
geon. Intraoperative ultrasound has high resolution and is 
anatomically accurate (Figure 12). Video of the intraoperative ul
trasound can serve as documentation that all fat graft was in
jected subcutaneously. One of the authors (P.P.) has been a 
proponent of this method for 9 years and has shared his ultra
sound technique with numerous plastic surgeons.43,44

Organized plastic surgery can take an active role 
in hands-on training for ultrasound assisted gluteal fat 

grafting. The successful implementation of the 
Ultrasonic-Assisted Liposuction Task Force over 25 years 
ago serves as a good historical precedent in that respect.45

Recently, some have suggested that the large number of 
daily cases undertaken by surgeons at the high-volume, bud
get clinics may be a significant risk factor in the high mortality 
associated with BBL surgery in South Florida.46 Although the 
authors are in complete agreement that the extremely high 
volume of cases that the clinic surgeons are attempting ev
ery day are related to the high mortality, simply restricting 
the daily number of BBL surgeries will not, by itself, solve 
the problem. The short operative times for many of these 
cases is truly alarming because they are indicative of a surgi
cal technique at a speed that is at best imprecise, and at 
worst unsafe. Unfortunately, simply restricting the number 
of BBL surgeries per day will not translate into an increase 
in surgical times for these procedures. The high-volume, 
budget clinics are run under a business model that is predi
cated on volume surgery. Their current fee structure does 
not allow for a BBL surgery to take any longer because the 

Figure 12. High-resolution ultrasound image displaying the 
dermis, superficial subcutaneous space, SGF, deep 
subcutaneous space, DGF, and gluteus maximus muscle. 
Florida Board of Medicine 2022 regulations require that all 
surgeons performing Brazilian butt lift surgery utilize 
ultrasound guidance to ensure that all fat grafting is performed 
only above the DGF. DGF, deep gluteal fascia; SGF, superficial 
gluteal fascia.
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profit margin is so narrow that the clinic would lose money on 
longer cases. A restriction in the number of daily BBL cases 
would just mean that the rest of the clinic’s surgical schedule 
would be filled by other surgeries. However, the BBL proce
dures would still be performed at dangerously fast technical 
speeds because it is the only way they can financially “make 
ends meet” under their current pricing structure.

The FL BoM reviewed the impact of its 2019 BBL 
subcutaneous-only injection rule and the fact that there 
have been more BBL PFE deaths after the 2019 rule than be
fore the rule went into effect. It is important to note that all 
surgeons who had a BBL PFE death documented that they 
thought they only injected fat graft into the subcutaneous 
space. This confirms that these surgeons were all aware of 
the FL BoM 2019 mandate and documented that they 
thought they performed the subcutaneous-only technique 
appropriately, and yet the blind nature of fat grafting prevent
ed each surgeon from avoiding a PFE fatality. Clearly, docu
menting the surgeon’s intentions but continuing to operate 
blindly does not protect the patient. During their June 
2022 meeting, the FL BoM deemed the high number of re
cent BBL deaths to be an emergency and passed an emer
gency rule that went into effect for 90 days on June 14, 
202247 (Standards of Care for Gluteal Fat Grafting 
Procedures, 64B8-9.009, FAC, Standard of Care for Office 
Surgery). The rule restricts surgeons to 3 BBL surgeries per 
day and requires that all BBLs be performed with ultrasound 
guidance. A time-stamped and dated ultrasound video of the 
procedure must be kept as part of the patient’s medical re
cords. Ultrasound video would allow the surgeon to docu
ment the subcutaneous placement of fat graft in every 
patient, rather than rely on a surgeon writing that they 
thought they performed a blind procedure correctly. The 
2022 emergency rule went into effect almost 3 years to 
the date of the original 2019 subcutaneous-only injection 
rule.37 At the time of this writing, the clinic owners and their 
surgeons are suing the Florida Department of Health, stating 
that there is no emergency and that this rule constitutes a re
striction of trade.

Lessons From South Florida That Affect 
the Nation

Common findings among the postmortem examinations of 
BBL-related deaths included the presence of intramuscular 
fat graft as horizontal tracts coursing through the muscle. 
Fat grafts were never noted directly under the deep gluteal 
fascia or radiating from the deep gluteal fascia into the muscle 
belly. Intramuscular fat graft was the result of fat graft placed 
with multiple intramuscular passes of an injection cannula. 
These findings confirm previous dynamic cadaver studies 
and can reassure surgeons that fat graft that is only placed 
within the subcutaneous space will remain there even if the 
cannula perforated the deep gluteal fascia several times.

The high number of BBL PFE deaths among our patients 
is a cultural issue among our specialty. Although 92% of 
these PFE BBL deaths occurred at these high-volume, bud
get clinics, they would not have occurred without the partic
ipation of board-certified plastic surgeons. Aside from the 2 
deaths from a single outlier ABPS surgeon, all the other BBL 
PFE deaths in our community took place at high-volume, 
budget clinics. South Florida is the epicenter for 
BBL-related mortality, yet during the 12-year period covered 
in this paper, not a single BBL PFE death in the area has 
been attributed to a ABPS board-certified surgeon working 
in a traditional private practice or an academic setting. It is 
apparent that factors such as proper training and board cer
tification alone cannot overcome the dangerous working 
environment associated with the high-volume, budget clin
ics. Two-thirds of the deaths are attributed to board- 
certified plastic surgeons working in these budget clinics!

Although BBL-related morbidity is generally associated 
with South Florida, it affects the entire nation. Plastic surgeons 
and primary care providers from around the United States rou
tinely call about their patients who traveled to South Florida 
for a budget BBL, then returned home with serious complica
tions and without reasonable means of contacting the physi
cian who performed the surgery. These issues will only 
worsen as the high-volume, budget clinics of South Florida 
are now spreading across the United States, opening offices 
and bringing their practice model to new American cities.

CONCLUSIONS

After years of postmortem exams, multiple cadaver studies, 
and case analyses, we now understand the pathophysiolo
gy of BBL-related PFE deaths and the risk factors associat
ed with BBL mortality. It is unconscionable to continue with 
the unacceptably high mortality rate of a purely elective, 
aesthetic procedure—particularly when we have sound 
evidence that it can be performed safely by employing rec
ommended techniques. By incorporating inexpensive non
invasive technology, plastic surgeons can document that 
they are performing this procedure safely, protecting pa
tients and their own medical licenses.
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