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Fat embolism is a polyetiological disease and still remains common, which is an urgent problem of our time. ~ JSC. Almaty, Kazakhstan
It occurs due to the ingress of adipose tissue into the lumen of the vessel, which causes its blockage. At the same E-mail: Mismil@yandex.u
time, a trend towards an increase in the incidence is observed everywhere.

The purpose of this work is to analyze the literature data on the topic: fat embolism in plastic surgery after
surgery - abdominoplasty in combination with liposuction. Conflict of interest

Material and methods. We systematically searched the literature and selected sources from MEDLINE,  The authors declare that they have no
Cochrane databases, Google Scholar, PubMed, as well as research papers and online educational publications  conflicts of interest
in English and Russian. Forty papers that met the inclusion criteria were included.

Results. The review article presents methods for the prevention and treatment of patients with fat embolism,
pathogenesis and stages of development of this pathological condition, as well as methods for choosing treatment
tactics.

Conclusion. Thus, there are many opinions on the treatment of fat embolism and there is no single fKeyW°rd.5: .

3 3 i ) i X X - fat embolism, plastic surgery,

standardized protocol for managing patients. After analyzing the reviewed information, we came to the conclusion  abdominoplasty, liposuction
that therapeutic measures should be aimed at stopping the main clinical manifestations of an injury or disease.
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makmukacblH maHoay adicmepi KenmipinzeH.
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AHHOMayus

Kuposas ambonus — nonusmuonoguyeckoe 3abonesaHue u 0o Cux Mop ocmaemcs PacnpPOCmMpPaHeHHbIM,
Komopas siensemcs akmyarnbHou npobremol cospemeHHocmu. OHO 803HUKaem ecriedcmeue rnornadaHus 8
npoceem cocyda Xuposol mKaHu, Ymo ebi3bieaem €20 3aKynopky. [lpu amom noscemMecmHo Habnodaemces
meHAeHyus kK pocmy 3abonegaemocmu.

Llenbto daHHOU pabombl sensiemcss aHanu3 numepamypHbIX 0aHHbIX Ha memy: Xupogas ambonus e
nnacmuyYeckoll Xupypauu focre ornepamueHo20 eMewameriscmea — abdomuHonIacmuka 8 KomMbuHauuu c
nunocakuyued.

Mamepuan u Mmemodbl. Mbl npogenu cucmemamuyeckuli MOUCK umepamypHbIX OaHHbIX U omobpanu
ucmoyHuku u3 MEDLINE, 6a3ax O0aHHbix KokpeliHa, GoogleScholar, PubMed, a makxe uccrnedosamenbckue
pabombl U y4yebHble OHMalH-U30aHUsi Ha aHenulticKOM U PyCCKOM f3bikax. Bbinu eKrtoyeHbl copok pabom,
Komopsble y308remeopsIu KpUMepUsIM 8KITOYEHUS.

Pe3synbmamsl. B 0630pHOU cmambe npusedeHbl Memodbl Mpoghunakmuku U JiedeHusi nayueHmos
¢ Xupoeol ambonuel, namozeHe3 u cmaduu pa3gumusi OaHHO20 Mamoro2uYecKko20 COCMOSHUSA, @ Mmakxe
npueedeHbl MemoOlbl 8bI60pa MaKmMUKU JIEYEHUSI.

Bb1800b1. Takum 06pa3om, cyujecmayem MHOXecmao MHeHUU 10 IEYeHUH Xuposol ambonuu u Hem eUHO20
CcmaHO0apmu308aHHO20 MPOMOKoa 8e0eHusI nayueHmos. locne aHanusa npPoCMOMPEHHOU UHGhopMayuu Mbl
npuwnu K eblgody, Ymo ne4yebHbie meponpusmusi 00mKkHbl Obimb HanpaeneHbl Ha KynuposaHue OCHOBHbLIX
KIMUHUYECKUX MPosisieHull mpasmbl unu 3ab601esaHus.

Relevance

Fat embolism is a polyethological disease and still
remains widespread, which is an urgent problem of our
time. It occurs as a result of fat emulsion entering the
lumen of the vessel, which causes its blockage. At the
same time, there is a tendency to a constant increase
in morbidity everywhere. Abdominoplasty or abdominal
dermolipectomy is a well-established procedure for
improving the contour of the body in aesthetic plastic
surgery with more than 100 years of experience since
its first publication by Kelly in 1899 [1,2].

Abdominoplasty has a higher level of complications
than other aesthetic procedures. Despite the modern
history, it is about 50 years old, the main stages
of skin resection and umbilical transposition have
remained unchanged, currently it is often performed

in combination with liposuction [3,4] The purpose
of this work is to analyze the literature data on the
topic: fat embolism in plastic surgery after surgery —
abdominoplasty in combination with liposuction.

Material and methods

We conducted a systematic search of literature
data and selected sources from MEDLINE, Cochrane
databases, Google Scholar, PubMed, as well as
research papers and online educational publications
in English and Russian. Forty works that met the
inclusion criteria were included.

Inclusion criteria

We included 40 sources that met our inclusion
criteria: works in which studies were conducted in
patients with fat embolism, sources published no later
than 10 years.
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Reliability assessment and data extraction

We tried to evaluate a sample of 30 sources
in which attention was paid to the treatment and
prevention of this pathological condition. We evaluated
the articles in random order based on key aspects.
The data elements taken for this article included:
study design, sampling method, number of patients
and operations performed, outcome determination,
randomized controlled trials.

Results

Abdominal dermolipectomy is an extensive surgical
operation, usually accompanied by a significant
number of local and general complications. Some
studies show that the risk of severe complications,
including mortality, ranges from 1 to 617 to 1 in 2320
cases [3].

In an extensive review of 10,940 abdominoplasty
operations performed by 958 plastic surgeons from
all over the world, complications were associated
with embolism in 1.9% of cases, and the frequency of
complications after abdominoplasty can reach 80% in
obese patients [4].

According to foreign authors, the body mass index
(BMI) plays an important role: namely, a BMI of more
than 30 only increases the operational time, hospital
stay, duration of drainage and the number of drains
[5,6,7].

According to other authors, among all aesthetic
operations performed on an outpatient basis, in the
period from 2001 to 2011, 414 resulted in embolic
complications. Of these, 240 (58%) were cases of
abdominoplasty. The predictors of embolism were:
age over 40 years and body mass index over 25 kg/
m? [8,9].

Death after abdominoplasty is rare in the literature,
but the incidence of the disease ranges from 0.04%
to 0.16%. Most deaths were associated with massive
pulmonary embolism. However, these statistics do not
take into account abdominoplasty performed by non-
certified plastic surgeons [10,11,12].

There are various theories of the occurrence of this
pathological condition, the colloidal-chemical theory is
considered to be dominant, which consists in the fact
that under the influence of trauma and concomitant
arterial hypotension, hypoxia, hypercatecholemia,
platelet activation and coagulation factors, neutral fat
is transformed into free fatty acids, which then form
globules in the process of reesterification, clogging
the lumen of capillaries thereby causing fat embolism
clinic.

Mechanical theory also has a right to exist (liquid
fat from the bone marrow, subcutaneous fat gets
into the bloodstream) and enzymatic theory (lipase
activation violates the dispersion of plasma own fats),
but most authors are critical of them.

There are pulmonary, cerebral and, most often,
mixed forms. According to the duration of the latent
period , it is proposed to distinguish the following forms
of fat embolism:

- lightning-fast, which leads to the death of the
patient within a few minutes;

- acute, develops in the first hours after injury or
surgery;

BULLETIN OF SURGERY IN KAZAKHSTAN Ne72 - 2022

- subacute - with a latency period of 12 to 72 hours.

The acute course is characterized by the
development of the clinical picture of fat embolism in
the first hours after injury - a lightning form.

Under these conditions, massive damage, as a
rule, leads to the rapid entry of a huge amount of fat
globules into the vascular bed and lungs.

The symptoms of fat embolism include
manifestations occurring in various diseases:
respiratory, brain and skin (the classical triad of fat
embolism occurs only 0.5% to 2.0%): [13,14,15,16].

* Arterial hypoxemia (PaO2 <60-70 mmHg, SpO2
< 90-92%);

+ Signs of acute respiratory distress syndrome
(usually with severe fatty embolism);

+ Central nervous system dysfunction (motor
restlessness, seizures, delirium, coma);

+ Petechial rashes develop 24-36 hours after
injury or surgery in 30-60% of patients with FE. They
are localized in the upper half of the trunk, more often
in the axillary region. Hemorrhages on the mucous
membrane of the mouth, the membranes of the eyes
and the conjunctiva are also characteristic. Usually the
rash disappears within 24 hours;

+ Sudden decrease in hemoglobin;

« Thrombocytopenia, or a rapid decrease in
the number of platelets, a decrease in the level of
fibrinogen;

» Detection of neutral fat in blood, urine,
cerebrospinal fluid, sputum (fat is detected in alveolar
macrophages);

+ Detection of fat during skin biopsy in the area of
petechiae;

* Detection of fattyr etinalangiopathy.

Pulmonary disorders with fatty embolism are
observed in 75% of patients and are often the first
clinical symptoms of the disease. Patients experience
a feeling of tightness and pain behind the sternum,
increasing anxiety, shortness of breath, cyanosis of
the face, acrocyanosis. The severity of symptoms and
the degree of respiratory insufficiency characterizes
the severity of lung damage, which is more often
characteristic of pulmonary embolism, however, it is
necessary to remember and exclude fatty embolism of
the lungs.

Neurological manifestations occur in general
in 80% of patients with fat embolism, and usually
precedes the development of respiratory symptoms
for 6-12 hours. Neurological disorders in the absence
of pulmonary or dermatological manifestations at the
initial stage of the disease may delay the diagnosis
of cerebral fat embolism, and may lead to erroneous
patient management tactics. [17,18,19,20].

From the cardiovascular system - symptoms of
pulmonary embolism, but this is not a reliable sign
[21,22,23].

Criteria for the diagnosis of fat embolism syndrome:

The diagnosis of “fat embolism syndrome” is
usually made in the presence of at least one “large”
criterion and four “small” ones.

The presence of axillary or subconjuncti-
valpetechiae, a sharp deterioration of the condition
within 4-6 hours, hypoxemia and cerebral symptoms
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(euphoria, confusion), which cannot be explained by
the existing hypoxemia and pulmonary disorders, are
considered to be great criteria.

Small criteria include tachycardia > 110 beats
per minute, hyperthermia > 38.5°C, emboli in the
fundus vessels, drops of fat in urine, unexplained
thrombocytopenia, decreased hematocrit, increased
erythrocyte sedimentation rate, fat globules in sputum.

Additional criteria are the development of clinical
symptoms within 72 hours, shortness of breath, altered
mental status and urinary incontinence [24,25,26,27].

The main recommendations for the prevention of
complications according to the principles of evidence-
based medicine [28,29]:

1. Careful selection of the patient (“American
Society of Anesthesiologists” ASA class I, within 30
percent of the ideal body weight);

2. The use of tight infiltration methods during
liposuction;

3.Careful monitoring of the state of the injected
and withdrawn fluid (urinary catheterization for non-
invasive hemodynamic monitoring, communication
with an anesthesiologist);

4. Introduction of infusions

5. Long-term monitoring of patients in the
appropriate medical institution;

To date, no means of effective drug prevention
and treatment of fat embolism have been proposed,
therefore, therapeutic measures should be aimed
at relieving the main clinical manifestations of
injury or disease: blood loss, hypovolemia, shock,
coagulopathy, acute respiratory failure and others.
Replenishment of the circulating blood volume and
correction of the water-electrolyte balance is carried
out depending on the type of dyshydria using colloidal
and crystalloid solutions. The correct selection of
infusion and rheological therapy that eliminates
peripheral vascular spasm helps to reduce the risk
of reperfusion complications, which are an important
pathogenetic link of fat embolism [30,31].
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It is known that alcohol is able to inhibit serum
lipase, whilebeing a goodemulsifier, andalsohasanti-
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Also, the basic drug prevention of fat embolism
includes the administration of heparin 5000 units
4 times a day under the control of a caogulogram.
However, lipase activation is potentially dangerous,
since an increase in free fatty acids is an important
part of the pathogenesis of fat embolism [40].

Conclusion

Thus, there are many opinions on the treatment
of fat embolism and there is no single standardized
protocol for the management of patients.

Early diagnosis is particularly difficult, due to the
lack of a clear clinical picture and pathognomonic
symptoms, and laboratory diagnosis is not very specific.
After analyzing the reviewed information, we came to
the conclusion that therapeutic measures should be
aimed at relieving the main clinical manifestations
of the pathological condition, qualified nursing care
in the postoperative period with an emphasis on the
emotional state is needed, as well as strict dynamic
monitoring, strict performance of abdominoplasty in
combination with liposuction in medical centers with a
developed intensive care service.
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