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Background: Deaths secondary to gluteal lipoinjection are relatively recent
events of major importance. However, little is known in relation to their behav-
ior and clinical evolution. Therefore, an analysis was performed of case records
from clinical cases that encountered this problem, correlating the results with
the findings during autopsies.

Methods: An analysis was performed of records from patients who died second-
ary to gluteal lipoinjection. Patient-specific data, surgical procedure, clinical
picture, evolution, and outcome were analyzed. The findings of the autopsies
and the involvement of other organs were also analyzed and correlated.
Results: From 2000 to 2009, 16 files were obtained that fulfilled the indicated
requirements. There were no statistically significant differences in the general
characteristics of the patients, such as age, body mass index, or volume lipoin-
jected or liposuctioned. The clinical pictures were similar in all cases, and
the autopsy findings showed the presence of microembolism in all cases and
macroembolism in the most severe cases.

Conclusions: The most significant parameter of severity in patients who undergo
gluteal lipoinjection is the presence of fat in macroscopic form in the circula-
tion. The volumes of liposuctioned or lipoinjected fat have little influence. Hy-
poxemia, hypotension, and bradycardia are the characteristic clinical features.
Although there is no specific treatment, immediate aggressive vital support to

THERAPEUTIC

luteal lipoinjection in conjunction with
Glipoinjection has become one of the most

frequently performed procedures in cos-
metic surgery to achieve improvement of the body
contour."* Its frequency has been increasing yearly,
making it one of the operations with the most sig-
nificant growth rate in the past 10 years.” However,
along with the increased incidence in liposuction
and gluteal lipoinjection worldwide, it has also
become one of the operations producing critical
complications.*” It has been reported that the main
cause of mortality secondary to gluteal lipoinjec-
tion is the lesions in the gluteal vessels during sur-
gery leading to absorption of injected fat into the
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attempt to stabilize the patient is crucial.
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, V.

(Plast. Reconstr. Surg. 142: 1198, 2018.)

circulation, with pulmonary and cardiac involve-
ment.” However, there are no studies that help us
understand the processes that occur secondary to
the absorption of fat into the circulation and how
they evolve to cause the deaths of these patients,
which would be very useful in implementing patient
management. Therefore, we conducted this 9-year
research study to analyze the records of patients
who died secondary to gluteal lipoinjection.

MATERIALS AND METHODS

A retrospective study was conducted, analyz-
ing the files of autopsies performed between 2000
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and 2009 in patients subjected to body contour-
ing surgery who died after gluteal lipoinjection.
The main inclusion criterion was that the patient
had a complete clinical history for the parameters
sought; therefore, the main search was for cases
of legal medicine that had criminal investigations
and court trials for death secondary to gluteal
lipoinjection. The parameters investigated were as
follows: year of the event, age, sex, weight, height,
body mass index, pathologic history of importance,
operations combined with liposculpture, amount of
liquids infiltrated in subcutaneous tissue, volumes
of liposuction and lipoinjection, beginning of the
problem, symptomatology and evolution of the dis-
ease, and findings at autopsy, specifically the pres-
ence of microscopic or macroscopic fat embolism.
The cases studied were concentrated for a general
analysis, and to perform comparative analysis, the
cases were grouped according to specific findings of
importance. The results were subjected to statistical
analysis for nonparametric variables, performing
analyses between groups with the Mann-Whitney U
test and IBM SPSS (IBM Corp., Armonk, N.Y.).

RESULTS

In total, 16 autopsy files were found that met
the full file requirements; 12 of them were in
Bogotd, two were in Cali, and two were in Medel-
lin. The Bogota cases were taken from the Insti-
tute of Legal Medicine, and the other four were
cases of criminal investigations that required
necropsy. All patients were women aged between
23 and 53 years (mean, 38.2 years), with weight
between 51 and 68 kg (mean, 60.1 kg) and height
between 1.53 and 1.67 m (mean, 1.59 m). Body
mass indexes ranged between 20.1 and 27.7 kg/
m? (mean, 23.6 kg/m?). No patient was obese, and
only four (25 percent) were overweight, with body
mass indexes between 25.6 and 27.7 kg/m? (mean,
26.5 kg/m?). Fourteen patients were American
Society of Anesthesiologists class I, and only two
were American Society of Anesthesiologists class
II, with diabetes and controlled hypertension in
one patient and controlled hypertension in the
other. The volume of subcutaneous infiltration
was 2000 to 6500 cc (mean, 4037 cc), and the total
volume of liposuction was 800 to 6500 cc (mean,
3117 cc). The amount of fat lipoinjected per glu-
teus was 120 to 350 cc (mean, 214.37 cc). Twelve
operations (75 percent) were exclusively liposuc-
tion with gluteal lipoinjection, although eight
operations (50 percent) were scheduled for more
procedures, which were not performed because of
the complications that arose during surgery. The

four additional operations performed were two
abdominoplasties and two rhinoplasties. The aver-
age time of surgery, counted from the beginning
until the end or until suspension because of com-
plication or death, was between 45 minutes and 4
hours 30 minutes (average, 2 hours 45 minutes)

The characteristic clinical picture of the 16
patients was bradycardia with severe hypoten-
sion and hypoxemia. Five patients (31.2 percent)
started the problem at the time of gluteal lipoin-
jection, suffered cardiorespiratory arrest, and died
immediately. Seven (43.7 percent) presented the
clinical picture while still in surgery, after gluteal
lipoinjection, and the surgery had to be stopped.
Four (25 percent) were discharged without sur-
gery problems and developed the clinical picture
in the recovery area (mean, 2 hours). These 11
patients were transferred to the intensive care
unit and died an average of 4 hours after having
been admitted to the intensive care unit (two at
13 hours), 6.8 hours after the start of surgery (1.5
to 16 hours)

The forensic diagnosis of death in all cases
was fat embolism, and during the autopsy, all had
microscopic fat embolism in the lung; 10 (62.5
percent) also had macroscopic fat embolism in
the lung, pulmonary vessels, and cardiac vessels.
Three of these 10 patients who had macroscopic
fat embolism in the lung also had fat in other
organs: two in the brain and one in the kidney.
Only one of the six patients who did not have mac-
roscopic fat in the lung had fat in the kidney. The
overall results are shown in Tables 1 through 3.

A comparative analysis was performed between
the patients who had macroscopic fat embolism
and those who had only microscopic fat embolism
in the lung. The mean ages of the patients were 42
and 32 years for macroscopic and microscopic fat
embolism in the lung, respectively, with average
body mass indexes of 23.8 kg/m? for macroscopic
fat embolism and 23.2 kg/m? for microscopic fat
embolism in the lung. The total liposuctioned
amount was 2360 and 4378 cc for macroscopic
and microscopic fat embolism in the lung, and
the amount lipoinjected was 187 and 260 cc for
macroscopic and microscopic fat embolism in the
lung, respectively. Of the 10 patients who suffered
macroscopic fat embolism, five experienced symp-
tom onset at the time of lipoinjection and died
immediately, four experienced symptom onset
during surgery, and one experienced symptom
onset immediately after the procedure and later
died in the intensive care unit. Of the six who suf-
fered only microscopic fat embolism in the lung,
one experienced symptom onset at the time of
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Table 1. General Data Obtained from Patient Records

Volume of Volume of
Subcutaneous Volume of Lipoinjection Addition
Age Weight Height BMI Chronic  Infiltration Liposuction per Gluteus Surger
Patient Sex (yr) (kg) (cm) (kg/m?® Diseases (cc) (cc) (cc) Scheduled
1 F 23 59 160 23.05 No 4050 3500 250 Abdominoplasty
2 F 43 60 158  24.03 No 4050 3275 210 Abdominoplasty
3 F 37 51 159 20.17 No 4000 2600 120 Septoplasty*
4 F 27 55 160  21.48 No 6000 6000 300 No
Blepharoplasty plus
5 F 42 55 154 23.19 No 6000 2300 150 abdominoplastyt
6 F 37 60 160  23.44 No 2000 800 230 Breast pexiat
Diabetes, Breast augmentation

7 F 51 63 154 26.56 HBP 3000 2000 200 plus abdominoplastyt
8 F 28 68 161 26.23 No 4000 4000 250 Rhinoplasty
9 F 52 65 153 27.77 No 3500 3500 220 No
10 F 39 53 155 22.06 No 4000 2600 120 Rhinoplasty
11 F 28 60 167  21.51 No 6500 6500 350 No
12 F 38 57 158 22.83 No 6000 3000 150 Abdominoplasty¥
13 F 43 65 168  23.03 No 3500 3000 200 Breast reductionf
14 F 44 57 1568  22.83 No 2000 800 230 Breast reductiont
15 F 53 64 158  25.64 HBP 2000 2000 200 Breast augmentationt
16 F 27 60 157  24.34 No 4000 4000 250 No
Mean 38.25 59.5 159 4037.5 3117.19 214.38

BMI, body mass index; HBP, high blood pressure.
“Time the surgery was terminated or suspended because of an adverse event.
Scheduled surgery not performed because of an adverse event.

Table 2. General Data Obtained from Patient Records

Time of Death Time of Death

Surgical Intraoperative Intraoperative after Entering from Start of
Patient Time* Time of Symptom Onset Heart Failure Death ICU (hr) Surgery (hr)
1 4 3 hr after surgery No No 7 14
2 4.5 1.5 hr after surgery No No 3 9
3 4 At the time of lipoinjection Yes Yes During surgery 4
4 2.15 A few minutes before the end of surgery No No 3 5.5
5 0.75 At the time of lipoinjection Yes Yes During surgery 0.75
6 1 At the time of lipoinjection No No 3 4
7 2 At the time of lipoinjection No No 2 45
8 2.75 3.3 hr after surgery No No 4 10
9 3 At the time of lipoinjection Yes Yes During surgery 3
10 2.5 At the time of lipoinjection Yes Yes During surgery 2.5
11 35 A few minutes before the end of surgery No No 2 55
12 1.5 At the time of lipoinjection Yes Yes During surgery 1.5
13 2.5 At the time of lipoinjection No No 13 16
14 1 At the time of lipoinjection No No 3 4
15 2 At the time of lipoinjection No No 2.5 4.5
16 3 0.5 hr after surgery No No 2 5.5
Mean 2.44 4.05 6.88

“Time the surgery was terminated or suspended because of an adverse event.

lipoinjection, two during surgery after lipoinjec-
tion, and the remaining three in the recovery
area, having already finished surgery. None died
during surgery, but all died in the intensive care
unit. The mean times spent in the intensive care
unit before death were 2.5 and 5.3 hours for the
macroscopic and microscopic fat embolism in the
lung patients, respectively. All these data are sum-
marized in Tables 4 through 6.

A comparative analysis was also performed
between patients who died during surgery and
those who died after surgery. Five patients died
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during surgery, and 11 died after surgery. The
mean ages of patients who died during surgery
and after surgery were 41.6 and 36.7 years,
respectively and their mean body mass indexes
were 23.20 and 23.91 kg/m?®, respectively. All
patients who died during surgery were Ameri-
can Society of Anesthesiologists class I, whereas
the two patients who died after surgery were
American Society of Anesthesiologists class II.
The volumes of liposuction and lipoinjection
were 2800 and 3261 cc and 152 and 242 cc for
those who died during surgery and after surgery,
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Table 3. General Data Obtained from Patient Records

Microscopic

Macroscopic  Fat in the Fat in Other
Patient Fat} Lung Organs
1 No Yes No
2 No Yes No
3 Yes Yes No
4 No Yes No
5 Yes Yes Yes, brain
6 Yes Yes No
7 Yes Yes Yes, kidney and brain
8 No Yes Yes, kidney
9 Yes Yes No
10 Yes Yes No
11 No Yes No
12 Yes Yes Yes, brain
13 No Yes No
14 Yes Yes No
15 Yes Yes No
16 Yes Yes No

Fat in large pulmonary and cardiac vessels.

respectively. The five patients who died during
surgery had macroscopic fat in the lung; in
those who died after surgery, five (45 percent)
had macroscopic fat in the lung, and six (55
percent) did not. Two of the patients who died
during surgery (40 percent) had fat in other

organs, and three (60 percent) did not, whereas
nine of the 11 patients (81 percent) who died
after surgery had no fat in other organs, and
only two (19 percent) did. These results are
summarized in Tables 7 and 8.

DISCUSSION

Gluteal lipoinjection with liposuction has
become among the most successful combinations
performed by plastic surgeons to achieve body con-
touring.®” In many places, more than 90 percent
of plastic surgeons perform a combination of the
two procedures as part of their surgical approach
to improve the gluteal contour.”'” Unfortunately,
gluteal lipoinjection has also become a high-risk
procedure when it is not performed correctly,
without considering the relevant recommen-
dations.”!1? Classic fatty embolism syndrome,
known in other medical specialties such as trau-
matology,"” emerged in conjunction with liposuc-
tion some decades ago.'*"> However, macroscopic
fat embolism secondary to gluteal lipoinjection is
a recently identified abnormality,” which occurs
when fat is introduced into the bloodstream as a

Table 4. Comparative Analysis between Patients in the Total Group and Patients with Macroscopic and

Microscopic Fat Embolism in the Lung

Volume of
Personal Subcutaneous Volume of
No. of Age Weight  Height BMI Medical Infiltration Liposuction
Patients Sex (yr) (kg) (cm) (kg/m?) History (cc) (cc)

Total group 16 F 38.25 59.5 158 23.67 14 ASA T, 4037.5 3117.18

2 ASA 11
MAFE 10 F 42 58.50 157 23.88 8 ASA 1 3650.00 2360.00

2 ASA 11
MIFE 6 F 32 61.17 162 23.26 6 ASA 1 4683.33 4379.17

BMI, body mass index; ASA, American Society of Anesthesiologists; MAFE, macroscopic fat embolism; MIFE, microscopic fat embolism.

Table 5. Comparative Analysis between Patients in the Total Group and Patients with Macroscopic and

Microscopic Fat Embolism in the Lung

Volume of

Heart Failure

Lipoinjection per Combined Surgical Moment of during Surgery Intraoperative
Gluteus (cc) Surgery (%) Time (hr)* Symptom Onset (%) Death (%)
Total group 214.37 2.44 5 at the time of lipoinjection,
Yes 12 patients (75) 7 after lipoinjection before 5 (31.25) 5 (31.25)
No 4 patients (25) the end of surgery, 4 after 11 (68.75) 11 (68.75)
completing surgery
MAFE 187.00 1 with additional 2.07 5 at the time of lipoinjection,
Yes surgery 4 during surgery after 5 (50) 5 (50)
No lipoinjection, 1 arriving to 5 (50) 5 (50)
recovery room
MIFE 260.00 3 with additional 3.23 3 after finishing the surgery,
Yes surgery 2 during surgery after
No lipoinjection, 1 during 6 (100) 6 (100)

lipoinjection

MAFE, macroscopic fat embolism; MIFE, microscopic fat embolism.

“Time the surgery was terminated or suspended because of an adverse event.
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Table 6. Comparative Analysis between Patients in the Total Group and Patients with Macroscopic and
Microscopic Fat Embolism in the Lung

Time of Death Time of Death Macroscopic
Intraoperative after Entering after Surgery Macroscopic Fat In the Fat in Other
Death (%) the ICU (hr) (hr)* Fat (%) Lung (%) Organs (%)
Total group 4.04 6.88 100
Yes 5 (31.25) 10 (62.5) 4 (25)
No 11 (68.75) 6 (37.5) 12 (75)
MAFE 2.5 4.21 100 3 of 10 (30)
Yes 5 (50) 6 (100)
No 5 (50)
MIFE 5.3 10 100 1 of 6 (16.6)
Yes 0 (0)
No 6 (100)

MAFE, macroscopic fat embolism; MIFE, microscopic fat embolism.
“Time the surgery was terminated or suspended because of an adverse event.
Fat in large pulmonary and cardiac vessels.

Table 7. Comparative Analysis between Patients in the Total Group and Patients with Intraoperative and
Postoperative Death

Personal  Volume of Volume of
No. of e Weight  Height BMI Medical Subcutaneous Liposuction

Patients  Sex (yr) (kg) (cm) (kg/m?) History Infiltration (cc) (cc)

Total group 16 F 38.25 59.5 158 23.67 14 ASAT, 4037.5 3117.18
2 ASA 11

Intraoperative 5 F 41.60 56.20 156 23.20 5 ASAT, 4700.00 2800.00
death 0 ASA 11

Postoperative 11 F 36.73 61.00 160 23.91 9ASAT, 3736.36 3261.36
death 2 ASA 11

BMI, body mass index; ASA, American Society of Anesthesiologists.

Table 8. Comparative Analysis between Patients in the Total Group and Patients with Intraoperative and
Postoperative Death

Volume of Combined with Microscopic
Lipoinjection per Another Macroscopic Fat in the Fat in
Gluteus (cc) Operation (%) Fat* Lung (%) Other Organs
Total group 214.37 100
Yes 4 (25) 10 (62.5). 4 (25)
No 12 (75) 6 (37.5) 12 (75)
Intraoperative death 152.00 1 of 5 (20) 100
Yes 5 (100) 2 (40)
No 3 (60)
Postoperative death 242.73 3of 11 (27.7) 100
Yes 5(45) 2 (19)
No 6 (55) 9 (81)

* Fat in large pulmonary and cardiac vessels.

result of a lesion to the gluteal blood vessels when
performing lipoinjection.”!® Therefore, a venous
lesion in the gluteal vessels at the time of a lipoin-
jection can produce fat entering the bloodstream
in a macroscopic form, or in a microscopic form
(Figs. 1 and 2).

This is the first published study in which the
clinical picture of fat embolism secondary to glu-
teal lipoinjection has been analyzed in a group
of patients, correlating it with the characteristics
found during the autopsy and at the histopatho-
logic level. The data obtained in this study have

1202

helped us to understand more about the particu-
larities secondary to the introduction of fat into
the circulation, such as the manifestations and
clinical behaviors of the conditions. To be able
to collect reliable key data, patient files had to be
identified in which the information was as accu-
rate as possible and the data could exist to achieve
the required objectives.

Factors such as age, body mass index, amount
of liposuctioned fat, and even the amount of fat
lipoinjected into the gluteuswere notelements that
constituted causes thatinfluenced the appearance
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Fig. 1. The venous injury when injecting fat into the gluteus can occur in large or small vessels. Lesions in
large vessels produce fat entry in macroscopic form (MAFE), whereas the multiple lesions of small vessels

will produce the entry of fat microscopically (MIFE).

Fig. 2. Multiple lesions of small venous vessels are more likely to
occur when injection is performed into highly vascularized areas,
such as muscles.

of the clinical picture. This factis essential because
it could be thought that the problem could be inti-
mately related to the volumes of fat suctioned or
injected during surgery. None of these factors had
significance, either when analyzed in isolation or
when compared between groups of macroembo-
lism versus microembolism or deaths during sur-
gery versus deaths after surgery (Tables 4 through
8). The characteristic clinical picture consisting
of the triad of acute bradycardia, hypoxemia, and
hypotension is a constant that must be considered
in all patients. Because of unexpected changes
in heart rate, blood pressure, or oxygen satura-
tion, hemodynamic support measures should be

urgently implemented to attempt to address the
problem satisfactorily.

Arelevant finding is that, although all patients
showed fat embolism as a cause of death, the pres-
ence of macroscopic fat substantially influenced
the evolution and the characteristics of the clinical
picture. As reported previously, lesions in gluteal
vessels during lipoinjection allow fat to enter the
bloodstream and produce cardiovascular collapse
with immediate death” (Fig. 3), which was con-
firmed in the present study, where all patients who
died immediately at the time of gluteal lipoinjec-
tion had macroscopic fat in their large pulmonary
and cardiac vessels (Figs. 4 through 6). Common
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Macro fat embolism (MAFE]
by severe infury of gluteal veins

Pulmonary
embolism

Fig. 3. The venous injury of large vessels in the gluteus favors
the entry of fat in macroscopic form into the bloodstream
(MAFE). This fat reaches the lung through the heart chambers,
producing a pulmonary embolism.

Fig. 4. Macroscopic fat in cardiac cavities in a patient with mac-
roscopic fat embolism.

findings in the autopsies of both groups included
the presence of fat in anatomical spaces where
fat does not exist (Figs. 7 and 8). A very signifi-
cant fact was that 10 of the 11 patients who had
macroscopic fat in their pulmonary and cardiac

1204

Fig. 6. Fatin theright ventricle caused by macroscopic fat embo-
lism. (Image has appeared previously in Cardenas-Camarena L,
Bayter JE, Aguirre-Serrano H, Cuenca-Pardo J. Deaths caused by
gluteal lipoinjection: What are we doing wrong? Plast Reconstr
Surg. 2015;136:58-66.)

vessels began their clinical presentation during
the surgical procedure, and the surgery had to be
finished; the remaining patient started presenting
complications immediately after surgery. Five of
these 11 patients were those who died immedi-
ately after lipoinjection, and six died in the inten-
sive care unit, with an average survival time in the
intensive care unit of 2.5 hours, unlike those who
presented only microscopic fat embolism, whose
survival was 5.3 hours. Three of the six patients
with microscopic fat embolism began their clinical
pictures 1.5, 3, and 3.30 hours after surgery, indi-
cating that macroscopic fat embolism produces a
clinical picture of sudden onset and more severe
behavior. The amount of fat in the circulation and
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Fig. 7. Fat in the piriformis space adjacent to the pyramidal or piri-
formis muscle. Free fat is seen around the sciatic nerve and venous

vessels.

Fig. 8. Fat inside the vena cava in a patient who died as a result of macroscopic fat
embolism. (Image has appeared previously in Cardenas-Camarena L, Bayter JE, Agu-
irre-Serrano H, Cuenca-Pardo J. Deaths caused by gluteal lipoinjection: What are we
doing wrong? Plast Reconstr Surg. 2015;136:58-66.)

especially the presence of macroscopic fat in the
pulmonary and cardiac vessels carry a direct cor-
relation with the speed and severity of the evolu-
tion and can make a difference in the probability
of death (Fig. 7).

It is also essential to note that not all patients
with macroscopic fat embolism died immediately;
50 percent of these patients did not present an
immediate death as expected and died hours after
surgery in the intensive care unit. This finding
indicates that, despite the presence of a macro-
embolism, patients could survive for some hours
with vigorous cardiopulmonary resuscitation.
This information is crucial because it introduces
the possibility that when facing a similar prob-
lem, proper management and vital support in an
advanced unit could make the difference between
life and death for some of these patients. The rea-
son why some patients survived a few hours after
the onset of the condition was not evaluable or
possible to determine in this study because the

patient analysis focused only on patients who
died, but it is very possible that other cases pre-
sented similar pathologic conditions and survived
because of appropriate treatment in the intensive
care unit.

We must consider that the presence of mac-
roscopic fat in large vessels led to greater involve-
ment of distant organs. Of the four cases of
emboli in kidney and brain, three corresponded
to patients with macroembolism and only one to a
patient with microembolism, the latter being the
patient who presented their clinical picture the
latest. The explanation for this last event could
be that the fat spent more time in circulation and
eventually affected distant organs, and because
when there is fat entering the bloodstream in a
macroscopic manner, there will also be fat in
microscopic form (Fig. 8).

In this study, we found that the onset of clini-
cal signs of fat embolus following gluteal lipoin-
jection may be immediate or may begin within
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Macro fat
embolism

embolism of
cardisc cavities
[MAFE)

Fig. 9. The presence of macroscopic fat in cardiac cavities and
adjacent vessels produces mechanical failure of the heart; thisis an
essential characteristic of the macroscopic fat embolism (MAFE).

Micro fat embolism (MIFE)
dure to lesser injury fo
gluteal veins
Brain MIFE
Renal MIFE

Fig. 10. When the lesion is multiple in small venous vessels, the
fat enters the bloodstream in microscopic form (MIFE). This fat
reaches the heart, subsequently affecting the pulmonary capil-
laries and remote organs such as the brain, liver, or kidney.

a few hours after surgery. The most severe and
aggressive cases are directly related to macro-
scopic fat embolism, whereas when it starts after
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surgery, it is usually associated with microscopic
fat embolism. However, when microembolism
is severe, it can have mechanical cardiac effects
like those of macroembolism and can be as seri-
ous as a macroembolism, even leading to death.
In this case series, sudden death or death dur-
ing the first hours occurred because both mac-
roembolisms and microembolisms behave with
eminently mechanical effects, which favor the
complications of heart failure and death, as evi-
denced by the triad of hypoxemia, hypotension,
and bradycardia. Emboli deposited in large ves-
sels and pulmonary vessels fully explain this evolu-
tion. Hypotension and bradycardia are secondary
to obstruction of cardiac vessels and cardiac cavi-
ties, and hypoxemia is caused by obstruction of
pulmonary vessels (Fig. 9). We must consider that
this problem, when it arises during surgery or
immediately after surgery, is completely different
from the classic fat embolism syndrome described
by Gurd and Wilson,'” which is characterized by
involvement of the pulmonary, cutaneous, and
cerebral microcirculation (Fig. 10). In patients
with classic fat embolism syndrome, the biochem-
istry, theory, secondary to the effects of serum
lipase on fat particles and the release of highly
irritating fatty acids, is what causes damage to the
previously mentioned microcirculation. In this
study, the involvement of the microcirculation was
eminently mechanical at the pulmonary level; this
involvement is understandable because the fat
that enters the bloodstream is lodged primarily
and immediately in the pulmonary microcircula-
tion after passing through the heart (Fig. 11).

Although the differentiation between mac-
roscopic and microscopic fat embolism is impor-
tant, it should be noted that, as we have seen in
this article, there are patients who, without evi-
dence of macroscopic thrombus, behave as if a
macroembolism is present. The explanation for
this situation may that these patients initially
appear as having macroscopic fat embolism, with
mechanical lung disorders, but secondary to car-
diopulmonary resuscitation, these macrothrombi
spread to the whole lung, creating a massive
microscopic fat embolism that is fatal. This char-
acteristic is why we must consider that the two
entities overlap and that what matters most is the
amount of fat that gets into the bloodstream and
reaches the lung.

Unfortunately, this is a retrospective study in
which the data were obtained from files of patients
that died of gluteal lipoinjection, and many
important data were not reported in those files.
Primordial information to obtain in future cases
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Microembol in
arberial ciroulaticm

From glitesl weing

Fig. 11. The conformation of major fatty emboli produces macroscopic fat embo-
lism (MAFE) that can cause obstruction of large pulmonary vessels. However,
small microemboli can obstruct pulmonary capillaries and some others can pass

into the arterial circulation (MIFE).

of microscopic and macroscopic fat embolism is
to look for lesions of the gluteal vessels and inves-
tigate the exact plane where fat was infiltrated.
These data will help us to better understand the
problem and dispel many doubts.

CONCLUSIONS

With this work, we have shown the characteris-
tic clinical picture of a fatal fat embolism second-
ary to a gluteal lipoinjection. The most significant
parameter of severity in patients who undergo glu-
teal lipoinjection is the presence of macroscopic
fat in the bloodstream, without influence from
the volumes of liposuctioned or lipoinjected fat.
The sudden onset of the triad consisting of hypox-
emia, hypotension, and bradycardia should be an
alarm to act immediately, and although there is
no specific treatment for the problem, aggressive
vital support should be instituted immediately to
attempt to avoid death and to stabilize the patient.
It is possible that, in overcoming the acute state
of the problem, the patient has a greater chance
to survive. However, knowing the results of this
work and other recent works, we can outline the
following recommendations to reduce the risk
of presenting macroscopic and microscopic fat
embolism:

1. It is advisable not to lipoinject the upper
fraction obtained during liposuction

because it contains the greatest amount of
free fatty acids, and this could be a factor
that favors the appearance of microscopic
fat embolism.

. Adequate hydration of any patient under-

going liposuction is essential; this facilitates
elimination of fatty acids from the blood.

. Lipoinjection must be reduced in highly

vascularized areas, such as muscles. This
decreases the risk of introducing large
amounts of fat into the bloodstream.

. To prevent injuring the gluteal vessels,

deep intramuscular injections in the glu-
teal region, especially in the medial portion
adjacent to the piriformis muscle, should be
avoided.

. In case of a sudden deterioration of the

general state of the patient, the surgical
procedure should be suspended, and the
possibility of having fat in the bloodstream
should be considered.

. The use of methylprednisolone or cicle-

sonide before surgery should be considered
as a preventive measure.

Ldzaro Cdrdenas-Camarena, M.D.
INNOVARE Cirugia Plastica Especializada
Av Verona 7412

Col Villa Verona

Zapopan, Jalisco, México 45019
drlazaro@drlazarocardenas.com

1207


mailto:drlazaro@drlazarocardenas.com

Plastic and Reconstructive Surgery ® November 2018

REFERENCES

. International Society of Aesthetic Plastic Surgery. Available
at: https://www.isaps.org/wp-content/uploads/2017/10/
GlobalStatistics.PressRelease2016-1.pdf.

. Cardenas-Camarena L. Various surgical techniques for
improving body contour. Aesthetic Plast Surg. 2005;29:446-455.
. The American Society for Aesthetic Plastic Surgery. 2016
cosmetic surgery national data bank statistics. Available
at:  https://www.surgery.org/sites/default/files/ASAPS-
Stats2016.pdf.

. El-Ali KM, Gourlay T. Assessment of the risk of systemic fat
mobilization and fat embolism as a consequence of liposuc-
tion: Ex vivo study. Plast Reconstr Surg. 2006;117:2269-2276.

. Wang HD, Zheng JH, Deng CL, Liu QY, Yang SL. Fat embo-
lism syndromes following liposuction. Aesthetic Plast Surg.
2008;32:731-736.

. Cardenas-Camarena L. Lipoaspiration and its complication:
A safe operation. Plast Reconstr Surg. 2003;112:1435-1441;
discussion 1442-1443.

. Cardenas-Camarena L, Bayter JE, Aguirre-Serrano H,
Cuenca-Pardo J. Deaths caused by gluteal lipoinjection: What
are we doing wrong? Plast Reconstr Surg. 2015;136:58-66.

. AliA. Contouringof the glutealregioninwomen: Enhancement
and augmentation. Ann Plast Surg. 2011;67:209-214.

. Cardenas-Camarena L, Lacouture A, Tobar A. Combined
gluteoplasty: Liposuction and lipoinjection. Plast Reconstr
Surg. 1999;104:1534-1531; discussion 1532-1533.

1208

10.

11.

13.

14.

15.

16.

17.

Cardenas-Camarena L, Silva-Gavarrete JF, Arenas-Quintana
R. Gluteal contour improvement: Different surgical alterna-
tives. Aesthetic Plast Surg. 2011;35:1117-1125.

Sinno S, Chang ], Brownstone N, Saadeh P, Wall S.
Determining the safety and efficacy of gluteal augmentation:
A systematic review of outcomes and complications. Plast
Reconstr Surg. 2016;137:1151-1156.

. Mofid MM, Teitelbaum S, Suissa D, et al. Report on mortality

from gluteal fat grafting: Recommendations from the ASERF
Task Force. Aesthet Surg J. 2017;37:796-806.

Eriksson EA, Pellegrini DC, Vanderkolk WE, Minshall
CT, Fakhry SM, Cohle SD. Incidence of pulmonary fat
embolism at autopsy: An undiagnosed epidemic. | Trauma
2011;71:312-315.

Teimourian B, Rogers WB III. A national survey of complica-
tions associated with suction lipectomy: A comparative study.
Plast Reconstr Surg. 1989;84:628-631.

Dillerud E. Suction lipoplasty: A report on complications,
undesired results, and patient satisfaction based on 3511
procedures. Plast Reconstr Surg. 1991;88:239-246; discussion
247-249.

Ramos-Gallardo G, Orozco-Renteria D, Medina-Zamora P, et
al. Prevention of fat embolism in fat injection for gluteal aug-
mentation: Anatomic study in fresh cadavers. J Invest Surg.
2018;31:292-297.

Gurd AR, Wilson RI. The fat embolism syndrome. | Bone Joint
Surg Br. 1974;56:408-416.


https://www.isaps.org/wp-content/uploads/2017/10/GlobalStatistics.PressRelease2016-1.pdf
https://www.isaps.org/wp-content/uploads/2017/10/GlobalStatistics.PressRelease2016-1.pdf
https://www.surgery.org/sites/default/files/ASAPS-Stats2016.pdf
https://www.surgery.org/sites/default/files/ASAPS-Stats2016.pdf

