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ABSTRACT

The aim was to determine the role of obesity in the development of fatal complications and deaths in victims with abdominal trauma.

Materials and methods: The study was conducted on the basis of the Department of Polytrauma at the Municipal Health Care Institution of Kharkiv City Council “0.1. Meshchaninov
City Clinical Hospital of Ambulance and Emergency Care”. The authors have analyzed the case histories of 240 patients with abdominal trauma depending on the presence of
obesity, which was determined by BMI (body mass index) and/or waist circumference (WC).

Results: Complications were found in 93 (38.8%) victims, 34 (14.2%) victims died. It was found that the overall incidence of complications, respiratory and hemocoagulation
complications, the incidence of multiple organ failure (MOF) and mortality significantly increased in obese victims. Determination of obesity by the value of the BMI during
hospitalization was possible in 41.7% of victims. The identification of WC turned out to be no less informative, but more accessible.

Conclusions: Obesity increases the incidence of complications and mortality in victims of abdominal trauma, and is a marker of a negative prognosis. Traditional assessment
of BMI during hospitalization in most victims with abdominal trauma is not possible due to the severity of the condition and/or the presence of combined injuries. A good
alternative to determining obesity in victims with abdominal trauma is a WC (more than 88 cm in women and more than 102 cm in men).
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INTRODUCTION

Damage of abdominal cavity and extraperitoneal space is
one of the common causes of severe complications and
death of mechanical trauma victims. Abdominal injuries
are found in 86.4% of deaths due to trauma [1].

The severities of primary and vividly expressed func-
tional disorders that occur in response to trauma are often
mentioned among the most significant factors, complicat-
ing the course of abdominal trauma.

These indicators are used in determining the treatment
tactics and prediction of the injury consequences by
quantifying structural damage in the form of anatomical
scales of its severity (AIS (Abbreviated injury scale), ISS
(Injury severity score), NISS (New injury severity score),
APS (Anatomic Profile Score), PTS (Polytraumaschlussel,
etc.) or the severity of functional disorders (Glasgow coma
scale (GCS), TS (Trauma Score), RTS (Revised Trauma
Score, etc.)) [2].

However, these scales do not take into account individual
characteristics of the victim, which affect both the initial
response to the trauma and subsequent compensatory and
restorative processes. The risk factors for adverse course of
traumas often include concomitant pathology [3, 4]. Over-
weight and obesity, prevalence of which is increasing world-
wide, is noteworthy among the concomitant pathology [5].
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The results of studies on the effects of overweight and
obesity on the course of trauma are ambiguous. A.K. Chen
et al. found an increase in the frequency of interventions
and mortality in patients with liver injury with increased
BMI [6], while C.Y. Fu et al., in contrast, found that obesity
reduced the incidence of blunt abdominal trauma and op-
erations due to damage of the abdominal organs [7]. This
indicates the need for further research in this direction.

THE AIM

The aim was to determine the role of obesity in the devel-
opment of fatal complications and deaths in victims with
abdominal trauma.

MATERIALS AND METHODS

The study was conducted on the basis of the Department
of Polytrauma at the Municipal Health Care Institution
of Kharkiv City Council "O.I. Meshchaninov City Clin-
ical Hospital of Ambulance and Emergency Care”. The
authors have analyzed the case histories of 240 patients
with abdominal trauma hospitalized during 2017-2020.
The average age of patients was (37.1+13.2) years (from
18 to 88 years), among them there were 189 men (78.8%).
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We studied the nature of trauma, frequency and structure
of complications and deaths depending on nutrition. Nu-
tritional status was studied by anthropometric indicators
- weight (kg), height (cm) and WC (cm). Based on the
obtained data, the BMI was calculated according to the
formula: BMI = weight (kg) / height (m?).

The victims were weighted on the floor scales for medical
purposes, height was measured using a height meter in a
standing position, using a centimeter tape for medical pur-
poses in a supine position (in an unstable condition or in
the case of the spine, pelvis or lower extremities injury). In
severe cases of consciousness disturbance, skeletal trauma
with damage to the spine, pelvis and/or lower extremities,
as well as unstable hemodynamics due to blood loss and/or
traumatic shock, weight was measured in the postoperative
period in the intensive care unit after stabilization and, if
possible, verticalization of the patient.

WC was measured in the middle between the lower
border of the thorax and the iliac crest or at the level of
the upper border of the iliac crest in a standing or lying
position using a centimeter tape for medical purposes [8].

Anthropometric indicators were assessed according to
the WHO recommendations: normal weight - BMI up to
18-25 kg/m?; increased weight - BMI 25-29.9 kg/m?; obe-
sity - from 30 kg/m* and more. Signs of abdominal obesity
were also considered WC more than 88 cm in women and
more than 102 cm in men [8].

We used AIS scale to assess the trauma severity of indi-
vidual anatomical and functional areas (AFA), and the total
severity of the combined trauma - according to ISS scale.

A package of statistical programs PSSP was used to
process the obtained results, applying methods of math-
ematical statistics. Qualitative indicators are described
in the form of absolute quantity (n) and percentage (%).
Quantitative indicators were checked for distribution
normality by means of Kolmogorov-Smirnov test: in
normal distribution arithmetic mean and standard de-
viation (M£SD) and Student’s criterion for comparison
of data between groups were used for the description, in
abnormal distribution - median of 25" and 75" quarters
(Me [Q,;; Q,,]) and the Mann-Whitney U test for data
comparison. Qualitative indicators were compared using
Fisher’s exact test or X2 test. The difference between the
groups was considered significant when the probability
of the null hypothesis was less than 5% (p<0.05). The cor-
relation analysis was performed by the Spearman method.
In addition, we calculated the relative risk (RR) of lethal
outcome, using an online calculator (https://medstatistic.
ru/calculators/calcrisk.html) in the form of RR and 95%
confidence interval (95% CI).

RESULTS

The range of injuries in the victims included in the study was
very wide. Isolated abdominal trauma was diagnosed only
in 62 (25.9%) people, a combined abdominal trauma was
diagnosed in 178 (74.2%) victims. 133 (55.4%) victims had
isolated injuries of the abdominal cavity or extra-peritoneal
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space, in all other cases, injuries of two or more organs were
detected. Spleen trauma was found in 102 (42.5%) victims,
liver trauma in 81 (33.8%), small intestine injury in 47
(19.6%) and colon injury in 14 (5.9%). 32 (13.3%) victims
were diagnosed with omental injuries and 37 (15.4%) with
mesenteric injuries, gallbladder injury - in 8 (3.3%) cases,
gastric injury was diagnosed in 4 (1.7%) victims. In 230
(95.8%) victims internal organ injuries were complicated
by hemoperitoneum, signs of peritonitis were found in 31
(12.9%) victims. Among the traumas of the extraperitoneal
space, kidney damage was most often found - 46 (19.2%)
and pancreas - 27 (11.2%) cases, less often — bladder
injury - 13 (5.4%) cases. Extraperitoneal hematoma was
found in 63 (26.7%) victims.

Among the combined injuries, thoracic trauma was
the most common - 129 (53.8%) victims; skeletal trauma
was detected in 96 (40%) victims; 84 (35%) patients had a
traumatic brain injury (TBI). The severity of injury to the
ISS throughout the sample was 22 [16; 27] points (from 4
to 48 points): mild injury - 13 (5.4%) cases, moderate —
120 (50.0%) cases, severe — 90 (37.5%) and extremely se-
vere — 17 (7.1%) cases.

93 (38.7%) victims had clinically significant compli-
cations in the post-traumatic period. Respiratory - 41
(44.0%), cardiovascular — 33 (35.5%), wound - 29 (31.2%),
renal - 12 (12.9%), delirium - 15 (16.1%), cerebral edema -
8 (8.6%), 9 (9.7%) — MOF dominated in the structure of
complications. In isolated cases, we diagnosed intestinal
obstruction, acute pancreatitis, intra-abdominal bleeding,
peritonitis, pulmonary embolism (PE) or perforated duo-
denal ulcer in the postoperative period.

34 (14.2%) victims died during hospital treatment. During
the first 7 days, 12 (35%) victims died, including 5 cases
during the first day. The main cause of death was decom-
pensated traumatic shock, in 2 cases it was edema and brain
dislocation. 19 (29.4%) patients died during the first 8-14
days, 8 (23.5%) - during 15-28 days, 4 (11.8%) victims
died after the 28" day. The main causes of death during
this period were MOE, cardiac or cardiopulmonary insuffi-
ciency, cerebral edema, respiratory complications, PE and/
or intra-abdominal, wound and urological complications.

When studying the nutritional status of victims with
abdominal trauma, it was found that the BMI was 26.6
[24.4; 28.4] kg/m?, there were 75 (31.3%) patients with
normal weight (BMI up to 25 kg/m?), 129 (53.8%) — with
increased weight (BMI 25.0-29.9 kg/m?), 36 (15.0%) — with
obesity (BMI of 30.0 and more kg/m?). The value of WC
in women was 79.0 [68.0; 89.0] cm, in men - 89.0 [86.0;
97.5] cm. Signs of obesity with an increase WC more
than the threshold value (more than 88.0 cm in women
and 102.0 cm in men) were found in 29 (12.1%) victims.
In general, signs of obesity — an increase BMI and/or an
increase WC more than the threshold values were found
in 50 (20.8%) patients. It should be noted that there was
a strong positive significant correlation between BMI
and WC (r,=0.695; p<0.001), more significant in women
than in men (r=0.927, p<0.001, and r;=0.711, p<0.001,
respectively).
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Table 1. The frequency of complications and mortality depending on the presence of obesity —n (%).

Complications or mortality Obesity (n=50) No obesity (n=190) p’
Any complications 38 (76%) 55 (28.9%) <0.001
Wound complications 9 (18%) 0(10.5%) >0.05
Respiratory complications 25 (50%) 6 (39.0%) <0.001
Central nervous system complications 3(6%) 21 (11.1%) >0.05
Renal complications 5(10%) 7 (3.7%) >0.05
Cardiovascular complications 9 (18%) 24 (12.6%) >0.05
Hemocoagulation complications 3 (6%) 2(1.1%) <0.05
MOF 6 (12%) 3(1.6%) =0.001
Mortality 12 (24%) 22 (11.6%) <0.05

Note. ' — the significance of the difference by the x2 criterion.

Table II. The frequency of complications and mortality depending on the presence of obesity according to the results of WC measuring — n (%).

Complications or mortality Obesity (n=29) No obesity (n=211) p'
Any complications 19 (66%) 74 (35.1%) <0.01
Wound complications 2 (7%) 27 (12.8%) >0.05
Respiratory complications 9(31%) 2 (15.2%) <0.05
Central nervous system complications 1(3.4%) 23 (10.9%) >0.05
Renal complications 3(10%) 9 (4.3%) >0.05
Cardiovascular complications 7 (24%) 26 (12.3%) >0.05
Hemocoagulation complications 3(10%) 2 (0.9%) =0.001
MOF 4 (14%) 5(2.4%) <0.01
Mortality 10 (35%) 24 (11.4%) =0.001
Note. " — the significance of the difference by the y2 criterion.
Table II1. The RR of fatal abdominal injury for individual indicators.
Risk factor RR 95% CI
ISS from 30 points and more 5.011 2.781-9.029
Severe thoracic trauma 4.884 2.778-8.584
Severe TBI 3.032 1.619-5.677
Severe skeletal trauma 2.656 1.448-4.870
Age of the victim from 60 years and more 2.147 1.118-4.127
Obesity (according BMI and/or WC) 2.073 1.103-3.894
Obesity (according to WC) 3.032 1.619-5.677

We analysed the frequency of the complications and
mortality and found that the overall frequency of com-
plications increased significantly in obese victims (with
increasing BMI and/or WC more than the threshold values)
(p<0,001 criterion x?), respiratory and hemocoagulation
complications (p<0.001 and p<0.05 by the criterion x?). The
frequency of MOF development (p=0.001) and mortality
(p<0.05) has also increased significantly (table I).

The obtained data indicate that obesity is an aggravating
factor in the course of trauma which must be taken into
account when predicting its consequences. In most pub-
lications on this issue, nutrition is assessed on the basis of
BMI. However, in real conditions during hospitalization
and in the early postoperative period, weighing with stan-
dard equipment is impossible due to the serious condition

of the victim. In our study, this was possible only in 100
(41.7%) victims.

Measurement of WC was more accessible in the condi-
tions of polytrauma department. With an increase in WC
of more than threshold values, there was also a significant
increase in the overall frequency of complications (p<0.01
by criterion X?), respiratory (p<0.05), hemocoagulation
(p=0.001) complications and MOF (p=0.001). The mor-
tality (p=0.001) was much higher (table II).

This makes it possible and feasible to use WC mea-
surement to assess nutritional status. An excess in this
indicator to higher threshold values is a reliable risk factor
for complications and deaths in patients with abdominal
trauma, especially when it is technically impossible to
calculate BML
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The authors have additionally calculated RR of death for
individual indicators (table III).

The obtained data show that the highest RR of death
after the abdominal trauma depended on the severity of
trauma on the ISS of 30 points or more, as well as a severe
thoracic trauma or TBI. Severe skeletal trauma and the age
of the victim 60+ had a smaller impact. We found it very
interesting that the RR of death from WC measurement was
higher than when assessed for BMI and WC. We explain
this by the greater value of the abdominal type of obesity
than the increase in BMI over 30.0 kg/m”.

DISCUSSION

Overweight and obesity are a serious health problem
worldwide, the relevance of which has increased in recent
decades [9]. Traditionally, weight is assessed on the basis
of the BMI. Overweight (BMI over 25 kg/m?*) and, to a
greater extent, obesity (BMI over 30 kg/m?) is not only
an independent pathological background but also a man-
ifestation or risk factor of many chronic diseases, as well
as a factor complicating the course of acute diseases and
traumas. BMI and other anthropometric indicators have
been shown to be strong predictors of mortality risk in
general population [10]. Increased BMI is associated with
increased mortality and complication rates in critically ill
patients [11].

Other authors have found an increase in the frequen-
cy of complications and mortality in obese victims. In
particular, according to the analysis results of treatment
of almost 33 thousand victims with blunt trauma, it was
found that pathological obesity increased the risk of com-
plications (OR - 1,8), the length of hospitalization (OR -
1,2), duration of treatment in hospital (OR - 1,15), and
mortality - 3.0 vs. 2.2 (OR - 1.4) [12]. The risk of wound
complications in obese women increased 2.5-4 times,
while the risk of bedsores — 4-8 times [13]. In patients
with penetrating abdominal trauma, the risk of infectious
wound complications grew with increasing BMI, age,
depending on the location of the injury (significantly in-
creases with injuries of the hollow organs), with the need
for blood transfusion [14]. The authors have found that
obese patients who underwent laparotomy for abdominal
trauma had a significantly higher mortality rate than nor-
mal weight patients (3.7% vs. 2.4%). No differences were
found in non-operated victims. According to the authors,
this indicates the need for alternative treatment tactics in
obese victims [15].

Thus, the results of our study indicate that obesity is a
marker of a negative prognosis of abdominal trauma, which
coincides with the results of other authors. In the available
literature, the definition of these conditions is based on the
calculation of BMI, which requires measurement of weight
and height of the victim. But weighing patients with severe
injuries is possible only in the presence of special scales,
which are not in every hospital. Moreover, many patients
come hemodynamically unstable. Their verticalization is
impossible due to mixed trauma (skeletal, spinal cord and
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TBI), when internal bleeding is suspected and in other
situations. Therefore, it is important to find an alternative,
and the most promising in this aspect is the WC.

WC is informative for determining cardiovascular risk
factors in immobilized patients as a result of spinal cord
injury. In such cases, the standard definition of BMI requires
special weights and is, therefore, very complicated. The au-
thors consider WC to be a simple and even more sensitive
alternative to BMI in this patient population [16]. We have
shown that the informative WC is not inferior to BMI in
assessing the risk of injury of the lower extremities. More-
over, the combined use of WC and BMI is most informative
[17]. WC measurement is used most often to determine the
cardiometabolic risk [8]. We have no information on the use
of WC in assessing the risk of a negative abdominal trauma.

CONCLUSIONS

1. Obesity increases the incidence of complications and
mortality in victims of abdominal trauma, and is a
marker of a negative prognosis.

2. Traditional assessment of BMI during hospitalization
in most victims with abdominal trauma is not possible
due to the severity of the condition and/or the presence
of combined injuries.

3. A good alternative to determining obesity in victims
with abdominal trauma is a WC (more than 88 cm in
women and more than 102 cm in men).

The prospect of further research is to determine the

impact of anthropometric indicators on the course of the

post-traumatic period, taking into account the features
of the primary trauma and the severity of functional
disorders.
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