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Abstract

The clinical signs and symptoms of an acute in increase intraabdominal pressure (IAP) are subtle, especially in the
conditions of the polytraumatized patient. Thus, abdominal compartment syndrome (ACS) can brutally occur and can
have a majorimpact on the body’s main organs and systems. The purpose of our research was to identify the influence
of intraabdominal pressure, intra-abdominal hypertension, and abdominal compartment syndrome, in the evolution
of polytraumatized patients. Our study analyzed the patients admitted in the llird Department of General Surgery of
University Emergency Hospital in Bucharest between 1st of January 2010 and 31st of December 2018. The value of
intraabdominal pressure, on admission, correlated with the risk of IAH/ ACS in patients with abdominal trauma - being
major causes of morbidity and mortality. IAP monitoring should become a mandatory part of the management plan
for patients with abdominal trauma.

Keywords: abdominal trauma, intraabdominal pressure, intraabdominal hypertension, abdominal compartment
syndrome

Introduction

The difficulty of therapeutic decisions in
the management of patients with abdominal
trauma or polytrauma with main abdominal
component, in association with intraabdominal
hypertension (IAH), is due to the fact that most
of the times, the clinical signs and symptoms of
an acute increase of intraabdominal pressure
(IAP) are subtle, especially in the conditions of
the polytraumatized patient. Thus, abdominal
compartment syndrome (ACS) can brutally
occur and can have a major impact on the
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body’s main organs and systems.

On the other hand, the indication for
laparotomy can be dictated either by the
consequences of the traumatic lesions or by the
pathophysiological consequences caused by
the IAH syndrome. Thus, there is an increased
risk of the occurrence of unnecessary/ non-
therapeutic laparotomies.

Under these circumstances, we considered
important to concentrate our efforts on
improving the care of the patient with
abdominaltraumain general, and, especially, in
those who develop IAH syndrome. The purpose
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of our research was to identify the influence
of intraabdominal pressure, intra-abdominal
hypertension, and abdominal compartment
syndrome, in the evolution of polytraumatized
patients.

Materials and methods

Our study analyzed the patients admitted
in the llird Department of General Surgery of

University Emergency Hospital in Bucharest
between 1st of January 2010 and 3ist of
December 2018, who met the inclusion
criteria (Table 1). All the patients in the study
were diagnosed at admission with abdominal
trauma or polytrauma with main abdominal
component and were managed, initially, using
a conservative approach.

Table 1. Inclusion criteria specific for the patient with abdominal trauma or polytrauma with main abdominal component

INCLUSION CRITERIA

= Availability in the medical charts of all variables necessary for monitoring a patient with IAH/ ACS

= Minimum age of 18 years

= |AP measured at admission > 5 mmHg

= Abdominal injury was acquired through contusion
= Patient managed with a non-operative approach

= Patient with no contraindications for urinary catheter insertion
= Conscious, cooperative, hemodynamically stable or metastable patient

Results

The study involved a total of 121 patients
who met the inclusion criteria. Depending on
the presence or absence of IAH/ ACS in their
evolution, we divided them into two groups:

1. Control group = Patients who did not
develop IAH syndrome during hospitalization
(86 cases).

2. IAH/ACS group = Patients who developed
IAH syndrome during hospitalization (35 cases).

Regarding the therapeutic approach, in
the control group, 72 patients (83.72%) of the
total of 86 cases were conservatively managed,
while 14 patients (16.28%) underwent surgery.
In g cases the laparotomy was non-therapeutic/
unnecessary, while in the rest of 5 patients
we identified lesions that needed surgical
treatment.

Within the group of 35 patients who
developed IAH/ ACS (28 - IAH, 7 - ACS), 16
patients were surgically managed (45.71%). Of
the 28 patients who developed IAH, 12 patients
were surgically managed. Of the 7 patients who
developed ACS, 4 patients underwent surgery.
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Depending on the result of the laparotomy
we were able to divide the surgical approach
in therapeutic laparotomy - 8 cases, non-
therapeutic/ unnecessary laparotomy - 2 cases,
decompression laparotomy - 6 cases.

From the total of 121 patients 85 were
males (70.24%) and 36 were females (29.76%).
The average age of the patients in both the
control group and the group of patients who
developed IAH/ ACS was around 38 years old.
Thus, we noticed the predominant involvement
of the young population within these groups
regardless of the occurrence or absence of IAH/
ACS during hospitalization.

Most abdominal trauma and polytrauma
with  main abdominal component were
produced by road accidents and, in this
context, 76 patients were in the position of
the driver, the passenger or the pedestrian, of
which 53 from the control group and 23 from
the IAH/ ACS group. 2% of the cases were
caused by motorcycle accidents. The following
as frequency were precipitations while human
aggression represented 13,22%.

Following the analysis of the 121 patients
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based onthe mostimportantinclusion criterion
(IAP > smmHg), we identified IAP values at
admission varying between 5 and 13 mmHg.
Moreover, there was a statistically significant
correlation between the IAP value at the time
of admission and the occurrence of IAH/ ACS
in the evolution of patients with abdominal
trauma or polytrauma with main abdominal
component.

In our research, we identified 88 patients
(representing 72.72%) of the total number of
121 patients who had only abdominal trauma,
while 33 patients (27.28%) met the conditions
of polytrauma.
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Fig. 1 Distribution of posttraumatic lesions in the study
group

Considering the inclusion criteria in the
study, all the patients experienced abdominal
injury. The number of injuries identified in the
patients enrolled in the study decreased in the
following order: thorax, pelvis, central nervous
system, and extremities (Fig. 1).
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Fig. 2 Distribution of major abdominal lesions in the study
group
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In the majority of the cases, the most
severely injured abdominal organ (the lesion
was evaluated with the highest Abbreviated
Injury Scale) was the spleen (38.84%).

In order to facilitate the patient evaluation
and to determine the best therapeutic
approach of a patient with abdominal trauma or
polytrauma with main abdominal component
in the general surgery clinic, we considered
appropriate to calculate an index that we
named lesion score. We defined the lesion
score as the number of injured sites in a case
of polytrauma. In the case of the patient with
abdominal trauma only, the lesion score was 1.
For each site (thoracic, pelvic, craniocerebral,
extremities) injured, we added 1 point at this
index (Example: for a patient with abdominal,
thoracic and pelvic lesions, the lesion score was
3) (Fig. 3).
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Fig. 3 Distribution of the lesion score in the study group
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Under the area of the ROC curve 0,853
Standard deviation 0,0406
Confidence interval (95% probability) 0,778 to 0,911
z calculated 8,715
Threshold for statistical significance

(Area=o0.5) <0,0001

Fig. 4 Correlation of intraabdominal pressure at admission
with IAH syndrome during hospitalization

The value of IAP at the time of admission
was a predictive factor for the occurrence
of IAH in the evolution of a patient with

abdominal trauma or polytrauma with main
abdominal component (Fig. 4). During the
assessment of the studied group, we identified
and followed three severity markers in the
evolution of patients with abdominal trauma/
polytrauma with main abdominal component
who developed IAH syndrome:

e Total number of hospital days

e Number of days of care in the intensive

care unit
e Mortality

Table 2. Statistical data regarding the total number of hospital days

Hospital days Average Median
TOTAL 10,25 10
IAH 9,64 10
ACS 12,71 13

Standard deviation ~ Minimum Maximum
2,5894 5 14
2,4959 5 14
1,0301 11 14

At the end of the study, 35 patients who
developed IAH syndrome during admission
summed up 359 hospital days with an average
of 10.25 days. The average number of hospital

days for patients who developed IAH was 9.64,
while for the patients with ACS was 12.71 days
(Table 2).

Table 3. Statistical data regarding the number of intensive care unit days

Intensive care unit days Average Median
TOTAL 442 5
IAH 446 5
ACS 4,28 4

Standard

L Minimum  Maximum
Deviation

2,8813 o
2,6790 o
3,5742 o

In the group of 35 patients with abdominal
trauma or polytrauma with main abdominal
component who developed IAH/ ACS, we
identified 29 patients (82.85%) who needed
care inthe intensive care unit. The total number
of days spent at the intensive care unit was
155. The average number of days of care for
patients who developed IAH was 4.46 while for
the group of patients who developed ACS was
4.28 days (Table 3).

The mortality rate among patients who
developed ACS was 28.57% (2 patients), while
there were no deceased patients among
patients with IAH.

By analyzing in a comparative manner the
group of patients with abdominal trauma/
polytrauma with main abdominal component
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who developed IAH/ ACS and the group of
patients who did not develop IAH/ ACS (Control
Batch), we found that between the two groups
there were significant differences in terms
of the three severity evolution markers. The
presence of IAH/ ACS in the evolution of the
analyzed patients represented in our research
a factor that strongly influenced mortality and
morbidity (Fig. 5).
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Fig. 5 Comparative analysis of control and IAH/ACS groups
from the perspective of mortality and morbidity

Discussion

Although most general surgeons have
extensive knowledge of abdominal
trauma management and have
consistently made efforts to reduce the
rate of unnecessary laparotomies, the
therapeutic attitude for a patient with
abdominaltraumais frequently directed
towards exploratory laparotomy. Our
research encourages this perspective
in patients who develop IAH syndrome
because the rate of unnecessary/ non-
therapeutic laparotomies is extremely
low in the group of these patients.
Abdominal trauma is an entity that
poses numerous problems regarding
the therapeutic approach. In its severe
form, often associated with IAH
syndrome, it is a real challenge for the
medical team that manages such a
patient, because the causesare multiple,
the pathophysiology is complex and
incompletely deciphered, the optimal
moment for setting up the surgical
treatment is controversial, and non-
operative treatment is most often non-
specific and non-standardized. Under
these circumstances, arapid assessment
of these types of patients with a scoring
system containing only 6 parameters
can quickly guide the clinician to the
correct type of management.
Non-operative management of IAH,
both in the context of the patient with
abdominal trauma and the patient with
polytrauma with the main abdominal
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component, should be considered as
replacing the morbidity associated
with unnecessary laparotomies with
other potential complications. One
of the dreaded risks of this type of
management is to misdiagnose a
gastrointestinal tract lesion that may
lead to a late set up of any therapeutic
measures [1].

Increased IAP is most often determined
in the patient with abdominal trauma by
tissue edema, which is a consequence
of ischemia/ reperfusion phenomenon,
sepsis, ileus, intra-/retroperitoneal
hematoma, pneumoperitoneum and
fluid resuscitation [2]. Treatment
requires correction of the causes
that led to an increase in IAP, such
as intraabdominal/ retroperitoneal
hemorrhages, post-traumatic ileus,
or peritoneal collections. Under these
circumstances, the decision to establish
a certain type of management is
extremely difficult. Thus, the rating
system proposed by us can be very
useful largely applied.

In our research, comorbidities were
rare (14.04% of the patients). It is
known that the outcome is worse in
the case of traumas involving elderly
people, especially due to preexisting
co-morbidities [3]. Also, the literature
reports data on the impact of co-
morbidities on morality, which we
have not identified in our research. The
highest impact on mortality is due to
liver disease (OR = 5.1), renal disease
(OR = 3.1), neoplasia (OR = 1.8) and
chronic corticosteroid use (OR =1.6) [4].
In literature, a laparotomy type called
unnecessary laparotomy is described.
This includes laparotomy that does
not identify any intraabdominal injury
(negative laparotomy) and laparotomy
that finds a minor lesion that does
not argue for an additional surgical
gesture (non-therapeutic laparotomy)
[5]. The incidence of non-therapeutic
laparotomies (NTLs) varies between 1.7
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and 38% depending on the experience
and protocols of different trauma
centers [6]. In our study, the non-
therapeutic/ unnecessary laparotomy
rate was 64.28% in the control group.
Within the group of patients who
developed IAH syndrome during
hospitalization, the proportion of non-
therapeutic laparotomies was 12.5%.

Conclusions

1. In order to identify cases that associate
IAH syndrome during hospitalization, in the
management of patients with abdominal
trauma/ polytrauma with main abdominal
component it is necessary to monitor |AP
starting from the hospital admission.

2. Considering that a large number of
patients with abdominal trauma develop high
levels of IAP, we believe that the management
of those patients should also take into account
the effects that IAH may have on the evolution
of these cases.

3. The value of intraabdominal pressure,
on admission, correlates with the risk of IAH/
ACS in patients with abdominal trauma - being
major causes of morbidity and mortality.

4. IAP  monitoring should become a
mandatory part of the management plan for
patients with abdominal trauma.
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