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POLYTRAUMA IN OBESE PATIENTS: RISKS
AND PROBLEMS OF CORRECTION IN THE PERIOD
OF EARLY MANIFESTATIONS OF TRAUMATIC
DISEASE

Background. Obesity is considered one of the leading global health problems
in the modern world, the relevance of which is growing. According to careful
statistical estimates, since 1975, the prevalence of obesity worldwide has increased
3 times as of 2016 [1-3]. A significant proportion of the world's society is burdened
with obesity. The prevalence of obesity among the adult population of the world
reaches 13% [3]. According to a report by the World Health Organization, in 2022,
1 in 8 people in the world lived with obesity. Since 1990, the prevalence of obesity
among adults worldwide has more than doubled, and obesity among adolescents has
quadrupled. In 2022, 2.5 billion adults (18 years and older) were overweight. Of
these, 890 million were living with obesity. In 2022, 43% of adults aged 18 and
older were overweight, while 16% were living with obesity, and 37 million children
under 5 were overweight. In 2022, more than 390 million children and adolescents
aged 5-19 were overweight, including 160 million who were obese. About 16% of
adults aged 18 years and older worldwide were obese in 2022. The worldwide
prevalence of obesity more than doubled between 1990 and 2022 [2]. Presence of
obesity is associated with increased morbidity, such as metabolic syndrome,
diabetes mellitus and cardiovascular pathology. It can affect bone health and
reproduction, it increases the risk of certain cancers. Obesity influences the quality
of living, such as sleeping or moving [2]. Therefore, this problem creates a
significant burden on the health care system. In the United States, it was reported
that medical care for patients suffering from obesity resulted in additional costs of
147 billion dollars [5]. In a systematic review aimed at determining the economic
impact of obesity, D. Withrow and D. Alter found that health care costs are 30%
higher in obese individuals compared with normal-weight individuals [6]. They also
found that premature mortality, accounting for up to 4 million deaths per year, is
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strongly associated with obesity [6].

Obesity creates many serious problems in patients with traumatic disease. In
conditions of polytrauma, when the severity of the patient's condition is much more
severe than the simple sum of the severity of individual injuries, and there is a
syndrome of mutual aggravation, obesity significantly aggravates the course of all
periods of traumatic disease, and patients need long-term intensive therapy [3, 8].
In a prospective study, American clinicians showed that critically ill obese patients
had a more than 2-fold increased risk of bacteremia, respiratory and urinary tract
infections. The risk of mortality increased 7-fold compared to a group of patients
with normal body weight [9]. Studies show that obesity has a detrimental effect on
polytrauma patients undergoing fracture surgery. Obese patients have significantly
increased total hospital stay, intensive care unit admissions, intensive care unit
length of stay, and need for mechanically controlled ventilation. The duration of
ventilation increases with increasing body mass index. In addition, obesity increases
the incidence of acute renal failure. Since 41.1% of our population is obese,
specialized intensive care strategies for obese people such as nutrition, fluid support,
early mobilization, and other active prevention methods should be used to reduce
the length of intensive care unit stay [2, 3, 7]. The purpose of our work was to
increase the amount of relevant information on the role of obesity in patients with
polytrauma, to provide a detailed understanding of the mechanisms of pathogenesis
of the development of multiple organ dysfunction in such patients and to develop an
improved strategy for intensive care.

Materials and methods. To write a scientific review, we used the collection
of information on the mechanisms of pathogenesis of critical conditions in patients
with obesity. We studied the results of current studies in patients with obesity on
specialized sites for medical professionals on the Internet.

Results. Trauma patients are at high risk of secondary multi-organ dysfunction
and thromboembolic events, which are major causes of subsequent morbidity and
mortality. Venous thromboembolism, clinically manifested as pulmonary embolism
or deep vein thrombosis, is a life-threatening but potentially preventable
complication following trauma. Trauma, as a strong trigger for venous
thromboembolism, is a leading cause of global mortality and disability. Patients with
severe trauma face a dual threat: post-traumatic hemorrhage and post-traumatic
thrombotic events. Acute traumatic coagulopathy is inevitable after severe trauma,
such as shock, low perfusion, and vascular injury leading to severe
hypercoagulability. One of the focuses of intensive care is to identify and manage
bleeding and hypercoagulability as soon as possible and initiate targeted treatment.
The incidence of venous thromboembolism may be 13 times higher in polytrauma
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than in not traumatic patients. Sixty percent of patients with an injury severity score
>45 on the ISS score develop a hypercoagulation state within 1 hour of injury, and
these patients are four times more likely to die than without a bleeding disorder
(46.0% vs. 10.9%) [10].

Patients are at risk for hypercoagulability soon after traumatic injury, although
the risk is highest within a week of injury. Many thromboembolisms are diagnosed
within the first few days, and a significant number are detected within the first 24
hours after injury; the hypercoagulation state persists even after the patient is
discharged. A recent study shows that the occurrence of pulmonary embolism within
72 hours accounts for 41.5% of all pulmonary embolisms in trauma patients. A
retrospective study of 267743 patients with trauma, including pelvic fractures,
vertebral fractures, and spinal cord injuries, found that the incidence of venous
thromboembolism was highest at 3 months and decreased to normal by 12-15
months. Regardless of the type of injury, trauma-induced coagulopathy with
bleeding threat usually resolves within 24 hours of injury, and hypercoagulability is
becoming a more common coagulation disorder [10, 11]. Zangbar B. et al (2025)
conducted a study in 119906 patients who had suffered a severe injury. They
analyzed complications in patients with normal body weight, in patients with
overweight and in patients with obesity. 30356 (26.8%) patients suffered from
obesity. All complications caused by blood coagulation disorders (stroke, transient
ischemic attack, deep vein thrombosis, acute coronary syndrome, pulmonary
thromboembolism) occurred more often among obese patients (p<0.001 for all
comparisons) [12].

As for the standards for the prevention of thromboembolic complications in
obese patients, they are still not clearly developed. There are no unambiguous
interpretations of the fact that obese patients have a higher risk of complications
caused by hypercoagulability. Authoritative recommendations for solving this
problem do not apply to all areas of surgery at once. European guidelines on the
prevention of perioperative venous thromboembolism had divided into cases in
bariatric and non-bariatric surgery. Obese patients may have an increased risk of
venous thromboembolism, but data on orthopedic surgery are contradictory. In
addition, there are no clear recommendations on the features of the prevention of
thromboembolic complications in those patients who have a body mass index (BMI)
less than 40 kg/m?2. Comparisons had made only for groups of patients with BMI
values greater than or less than 40 kg/m?. For patients undergoing bariatric surgery
for the prevention of thromboembolic complications, European experts recommend
the use of both low molecular weight heparins and unfractionated heparin and
fondaparinux. Moreover, experts consider an increase in the dose of anticoagulants
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justified only for patients with BMI > 40 kg/m?, or with a weight of 150 kg or more.
Therefore, these aspects of prevention have not been developed and need to be
addressed, especially for patients with polytrauma [13].

On the one hand, weight gain should be associated with an increase in the dose
of medications prescribed per 1 kg of body weight. On the other hand, adipose tissue
IS metabolically few active, the rate of volumetric blood flow through it is
significantly lower than through other tissues, such as muscle, nerve, endocrine
gland tissue, etc. Thus, a simple calculation of the dose of medications per 1 kg of
body weight can easily lead to an overdose, and when using anticoagulants - to
bleeding. That is why anticoagulants for obese patients are currently administered
based not on the actual, but on the expected body weight. This helps to avoid
complications in the form of bleeding [14].

Similar complications in obese patients may arise when calculating the volume
of fluid administered during infusion therapy. The volume of fluid required and safe
for the patient may be easily exceeded if one does not take into account that adipose
tissue contains significantly less water than other tissues. Excess water that enters
the body, if the volume of fluid for parenteral administration has calculated per 1 kg
of body weight, may accumulate not only in soft tissues, but also in the interstitial
compartment of the lungs. This will lead to the development of interstitial
pulmonary edema and acute respiratory failure syndrome. In the study Wrzosek A.
et al (2023) fluid volumes were significantly higher in non-survivors than in
survivors at the end of the second day of ICU stay (2.77 vs. 2.14 ml/kg/h) and non-
survivors had a highly positive fluid balance (6.21 compared with 2.48 L in
survivors). Excessive fluid administration in consequence leads to fluid
accumulation, which is associated with several serious complications including
pulmonary edema, cardiac failure, delayed wound healing, tissue breakdown and
impaired bowel function [15]. There is an opinion that for patients with obesity it is
necessary to adhere to the goal-directed therapy, which has aimed at achieving and
maintaining certain indicators. Such indicators for patients with obesity during
hemodynamic correction can be the level of average arterial pressure and a certain
level of central venous pressure. Of course, achieving the necessary goals should be
combined with an adequate rate of diuresis and evacuation of nitrogenous waste and
excess acids from the body [16]. Currently, there are opportunities to monitor the
amount of water in the lungs. Monitoring the amount of water in the lungs in
polytrauma obese patients during fluid resuscitation can be very important for
improving the quality of intensive care and reducing the number of complications
in this patient group [17].
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It is believed that the threshold for perioperative echocardiography should be
lower in obese patients to fully assess the dynamic cardiovascular changes resulting
from fluid imbalance. Despite the obvious challenges with volume and rate of fluid
administration in obese patients, the principles of intravenous fluid administration
and maintenance remain the same as in non-obese patients. The nature of fluid loss
determines whether a resuscitative or supportive approach is adopted, as well as the
type of fluid used, be it crystalloids, colloids, or blood products. However, assessing
cardiac contractility in patients with high body weight, which is mainly due to
obesity, can also be difficult. In our studies, we found that cardiac output values
calculated per 1 kg of body weight or per 1 cm? of body surface area were
significantly lower in obese patients than in patients with normal body weight.
Ultrasound examination is often not objective in critically ill patients. Cardiac
output values obtained with transthoracic cardiography are often lower than those
index obtained with thermodilution and impedance methods of assessing myocardial
contractility [18]. A cardiac index value that is insufficient for effective perfusion
in a patient with normal body weight may well provide compensation in an obese
patient, since adipose tissue does not require a large volume of blood flow, and the
problem is the prevention of thrombus formation and thromboembolic
complications. There are still no recommendations regarding the required cardiac
index in obese patients to avoid pulmonary fluid accumulation and cardiorespiratory
failure. The cardiac output is largely dependent on the state of venous return, and
therefore it makes sense to develop target «end points» for achieving the required
level of central venous pressure to ensure effective preload. This preload should also
not promote fluid accumulation in the interstitial compartment of the lungs. Fluid
overload can also potentially lead to aggravation of abdominal compartment
syndrome and the development of encephalopathy [19, 20].

Conclusion. The problem of intensive care in patients with polytrauma who
are obese is currently relevant and complex, as it should take into account the
solution of many issues. Until now, principles of prevention of thromboembolic
complications for such patients have not been developed. The issues of adequate
fluid resuscitation, which should ensure effective cardiac output, improve
microcirculation processes, and at the same time not create a danger of fluid
accumulation in the lungs, are difficult to solve. Fluid overload is dangerous due to
the development of acute respiratory failure, abdominal compartment syndrome and
other complications that are associated with an increase in the time of patients' stay
in the intensive care unit, the total duration of hospitalization, an increase in the cost
of treatment and an increase in patient mortality.
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