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Abstract: This study evaluates the effectiveness of laparoscopy in the diagnosis and treatment of
closed abdominal trauma (CAT) among hemodynamically stable patients. A total of 320 patients
were retrospectively analyzed, comparing outcomes between traditional laparotomy and
diagnostic laparoscopy. The research emphasizes the importance of selecting appropriate
candidates based on ultrasound assessment of intra-abdominal fluid volume. Results show that
laparoscopic interventions, when guided by a structured algorithm, reduce unnecessary
laparotomies, lower complication rates, and shorten hospital stays. These findings support
expanding indications for laparoscopy in abdominal trauma management, especially for patients
with less than 500 ml of free intra-abdominal fluid.
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Introduction
Laparoscopy has emerged as a viable alternative to laparotomy for the management of abdominal
trauma, offering several advantages in terms of perioperative outcomes and patient recovery.
Studies have consistently shown that laparoscopy can significantly reduce the incidence of
postoperative complications, such as wound infections and pneumonia, compared to laparotomy,
while also decreasing the length of hospital stay and operation time(Li et al., 2015) (Wang et al.,
2022). The technique is particularly beneficial in hemodynamically stable patients, where it can
be used both diagnostically and therapeutically to avoid unnecessary laparotomies, thereby
reducing the rate of nontherapeutic interventions and associated complications(AlZarouni et al.,
2022) (Asaad et al., 2012). Laparoscopy has been shown to effectively manage both penetrating
and blunt abdominal trauma, with a high success rate in therapeutic interventions and a low
conversion rate to open surgery(Ala et al., 2019) (Pau et al., 2021). The procedure also allows for
a thorough evaluation of intra-abdominal injuries, minimizing the risk of missed
injuries(AlZarouni et al., 2022) (Magalhães et al., 2019). However, the success of laparoscopic
interventions heavily depends on the surgeon's expertise and the availability of advanced medical
facilities(Wang et al., 2022) (Aprialdi et al., 2024). Despite these advantages, there remains no
significant difference in mortality rates between laparoscopy and laparotomy, suggesting that
while laparoscopy improves recovery metrics, it does not necessarily impact survival
outcomes(Wang et al., 2022). Overall, laparoscopy is a safe and effective method for managing
abdominal trauma, offering improved recovery times and reduced complications, but requires
skilled surgical teams and appropriate resources to maximize its benefits(Mohamed et al.,
2024) (Tao, 2006).
Relevance. Modern abdominal injuries in humans often involve multiple and combined damages,
leading to high mortality rates of up to 58%. One of the main challenges in treating these patients
is the complexity of diagnosis, as injuries affect various body regions and the clinical presentation
is often unclear. Diagnostic errors occur in 73.1% of cases. Consequently, performing exploratory
laparotomy in the early stages to prevent complications such as peritonitis or intra-abdominal
bleeding has become a common tactical approach. However, patients' conditions may deteriorate
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after such operations, especially in cases of severe injuries. In some instances, the traumatic
impact of laparotomy outweighs its potential benefits.
The aim of the study is to improve the outcomes of diagnosis and surgical treatment for patients
with closed abdominal trauma (CAT) by expanding and specifying indications for laparoscopy,
taking into account the volume of free fluid in the abdominal cavity.
Materials and Methods. For a retrospective analysis, 320 patients with closed abdominal trauma
whose hemodynamics had stabilized by the time of surgery initiation were selected. The study
included individuals aged 18 to 60 with stable blood pressure upon admission and stabilized
hemodynamics after preliminary anti-shock therapy. Patients were divided into two groups
depending on whether video laparoscopic techniques were used for diagnosis and treatment. 218
patients from the control group underwent extensive laparotomy without laparoscopy, while 102
patients from the main group underwent surgery using diagnostic laparoscopy.
Due to the fact that laparoscopic interventions were primarily attempted in patients with
questionable clinical and sonographic signs of hemoperitoneum, including as a so-called "safety
laparoscopy" in patients with combined abdominal trauma, this apparently resulted in a difference
in the mean systolic blood pressure indicators (p=0.0029).
The frequency of intraoperative detection of severe intra-abdominal complications that
unequivocally require open surgery with extensive interventions, such as suturing deep and
extensive ruptures of parenchymal organs, hollow organ walls, organ resection or removal, was
43.8% (occurring in 70 patients). Interestingly, this indicator in the control group of patients, a
significant portion of whom underwent wide laparotomy due to the presence of sonographic signs
of free fluid in the abdominal cavity exceeding 500 ml (a contraindication for laparoscopy), was
62.4%.
One of the significant advantages of using laparoscopy in patients with closed abdominal trauma
is the possibility of avoiding unnecessary laparotomy. In our observations of the primary wide
laparotomy group (n=109), in 2 (1.8%) cases, no intraoperative abdominal injuries requiring
surgical procedures were detected, which we assessed as "unnecessary laparotomy." We do not
apply this term to diagnostic laparoscopy, as after 3 (5.9%) cases of exploratory endovideosurgery
in patients with closed abdominal trauma, we did not observe any postoperative specific
complications associated with this surgical procedure. In other words, the use of laparoscopy in
these cases made it possible to reliably exclude intraperitoneal damage without any negative
consequences for patients.
Results and discussion.
Given the identified relative safety of laparoscopy, we have somewhat broadened the indications
for its use. This approach, while increasing the conversion rate to 37.3%, was not accompanied by
iatrogenic intraoperative complications and did not significantly increase the average total
intervention time (108.1±28.6 min for laparoscopy followed by conversion versus 103.0±48.7 min
in the primary wide laparotomy group, p=0.657). However, in cases where all therapeutic and
diagnostic procedures could be performed laparoscopically without resorting to conversion, the
average duration of the intervention was 57.0±40.8 min.
The desire of some of our laparoscopic surgeons to expand the indications for laparoscopy even in
patients with a free fluid volume in the abdominal cavity greater than 500 ml, especially in
patients admitted late (more than a day after injury), provided they maintain stable hemodynamic
parameters, was reflected in the "total blood loss" indicator. In the group of laparoscopic
interventions without conversion (n=32), the average blood volume in the abdominal cavity was
837±681.3 ml, which significantly exceeds the 500 ml limit we established. However, at the
current stage and level of laparoscopic technique mastery by most of our surgeons, we consider it
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expedient to limit the indications for laparoscopy in patients with closed abdominal trauma to
those with a free fluid volume in the abdominal cavity not exceeding 500 ml.
Another confirmation of the feasibility of such a limitation of indications for laparoscopy is, in
our opinion, the average volume of hemoperitoneum detected in patients who required conversion
of laparoscopic intervention, which amounted to 902.4±658.5 ml, approximately corresponding to
the same indicator in the control group - 1141.7±676.1 ml (p>0.05). Moreover, adherence to our
developed "algorithm for choosing surgical treatment tactics for closed abdominal trauma based
on ultrasound assessment of free fluid volume in the abdominal cavity" when selecting patients
for laparoscopy or primary laparotomy made it possible to minimize the frequency of unnecessary
laparotomy (2 (1.8%) cases out of 109 laparotomies). This was achieved not only through the
widespread use of diagnostic laparoscopy but also due to the prognostic effectiveness of our
chosen "< or > 500 ml" criterion.
The diagnostic effectiveness of our developed scale for calculating the volume of free fluid in the
abdominal cavity using ultrasound, which allowed predicting the presence of a milder or more
severe intra-abdominal injury in patients with closed abdominal trauma before surgery, was
indirectly confirmed by the number of cases requiring blood transfusion. Thus, with a free fluid
volume in the abdominal cavity up to 500 ml, we predicted a milder injury to the internal organs
and opted for primary laparoscopy. In this group of patients (n=51), the frequency of blood
transfusion totaled 10 (19.6%) cases (3 cases in the "Laparoscopy" subgroup and 7 cases in the
"Laparoscopy+Conversion" subgroup), while in the control group of patients who underwent
primary laparotomy (n=109), packed red blood cell transfusion was required in 51 (46.8%)
patients.
Conclusions.
In 62.8% of patients with closed abdominal trauma, injuries are detected intraoperatively, which,
due to their nature and severity, can potentially be addressed laparoscopically using routinely
applied endosurgical instruments without particular technical difficulties. This justifies the
expediency of expanding the indications for laparoscopy in abdominal injuries.
The average duration of laparoscopic procedures for closed abdominal trauma in patients with
stable hemodynamics is 57.0±40.8 min. Laparoscopy with subsequent conversion to open surgery
does not significantly increase the average duration of the intervention compared to primary wide
laparotomy (108.1±28.6 versus 103.0±48.7 min, p=0.657). The selection of patients for
laparoscopic interventions using the proposed algorithm, along with the minimally invasive nature
of this surgical approach, contributes to a significant reduction in ICU stay from 2.8±1.1 to
1.8±1.0 days, inpatient treatment duration from 8.7±3.4 to 5.3±2.9 days, and a notable decrease in
the frequency of postoperative complications from 11.9 to 3.1% (p=0.144).
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