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Abstract
The improved algorithm of the diagnosing and treatment tac-
tic of thoracoabdominal injuries can allows for timely diagnosis 
and the choice of adequate treatment tactics. The important 
role and opportunities of the endovideosurgical technolo-
gies are revealed in the diagnosis and surgical management 
of patients with thoracic and abdominal trauma. The results of 
diagnostics and treatment of patients with thoracoabdominal 
injuries using the diagnostic and treatment tactic algorithm im-
proved by the authors were analyzed. The use of the offered 
diagnostic and treatment algorithm has improved the results 
of treatment of this severe category of patients. The clinical ef-
fectiveness of minimally invasive methods of the treatment and 
diagnosing of the thoracoabdominal injury is average 1.1 times 
higher than traditional surgical approaches
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Introduction
Early diagnosis and treatment of patients suffer 

with thoracoabdominal injuries is one of the most dif-
ficult problems of emergancy surgery. In the condition 
of modern technological progress, the prevalence of 

chest and abdominal trauma, including thoracoab-
dominal trauma, reaches up to 40% of all injuries. At 
the same time, most difficulties of diagnosing and sur-
gical management of this type of trauma characterized 
by ambiguous results in treatment due to the severity 
of the patients. [1]. 

Mortality from traumas ranks second in the gen-
eral structure of mortality of Commonwealth of Inde-
pendent States (CIS) and it is one of the main factors 
in its depopulation [4]. According the authors, the 
number of deaths in the group of combined injuries of 
the thoracic and abdomen exceeds mortality in isolat-
ed injuries by 7-8 times [9]. 

In recent years, thoracoabdominal injuries in-
creased due to the criminal situation, the growth of 
traffic accidents, natural disasters, terrorist attacks, 
riots and military conflicts and this is the main cause 
of death of group of working-age people. There is 
still a high level of diagnostic and tactical errors in 
the treatment of this category of patients because 
of severity of the patient’s condition which majority 
of damage to various organs accompanied by large 
blood loss and shock, masking the symptoms of 
damage to the organs of the thoracic and abdominal 
cavities, drug or alcohol intoxication, often observed 
in these patients [5, 6]. 

The results of surgical treatment of patients with 
thoracoabdominal injuries are determined by a num-
ber of objective indicators. Among them, the most 
important are the number of postoperative complica-
tions and their structures [12, 14]. As well as, the vol-
ume of intraoperative blood loss affect the improve-
ment of the patient’s condition. This circumstance 
indicates the need for revision of emergency surgical 
approaches and diagnostic procedures of the injuries 
of thoracic and abdominal cavity organs, as well as 
using minimally invasive surgery, in parallel with an-
ti-shock measures. 

The choice of rational surgical tactics is still con-
troversial and the issues of using endoscopic methods 
of diagnosis and treatment of this category of victims 
are insufficiently covered [3, 7, 11]. Due to the lack of 
unified tactical guidelines for conducting diagnostic 
and treatment tactics, optimal methods of diagnosis 
and treatment are always chosen, which leads to both 
belated surgical interventions and an unjustified ex-
pansion of the scope of operations [2, 3, 13]. A large 
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number of postoperative complications – up to 50% 
and high mortality – 15.9-49.5% [8, 10] dictate the 
need to generalize the accumulated experience, tac-
tical and technical additions to the classification and 
surgical measures of suffered from thoracoabdominal 
injuries. 

For this reason, the aim of study is improving the 
quality of medical care for patients with thoracoab-
dominal injuries at the hospital stage through the 
evolution and implementation of a treatment and di-
agnostic algorithm, as well as widely using of endovid-
eosurgical methods of diagnosis and treatment into 
clinical practice. 

Patients and methods
Over a 6-year period, between January 2017 and 

December 2022, the records of all patients aged 18 
years and above, managed for thoracic and abdomi-
nal injury at the Andizhan branch of the Republican 
Scientific Center for Emergency Medical Care, were 
reviewed. Recordings of 122 (64.86%) patients (in 
the control group were treated from 2017 to 2020) 
with thoracoabdominal injuries were retrospective-
ly analyzed, in which the diagnostic and therapeu-
tic stages were carried out according to the gener-
ally accepted scheme. The main group included 65 
(35.14%) patients managed from 2021 to 2022 using 
by the improved diagnostic and surgical tactical al-
gorithm applying minimally invasive technologies 
(fig. 1.). 

The age of the patients ranged from 18 to 88 years. 
The largest group of patients consisted of patients 
aged 19 to 30 years – 73 people (38.4%). There were 
3.2 times more male patients than female patients – 
76.3% versus 23.7% (tab. 1.). 

According to the time of admission, 48 (25.26%) 
victims were delivered in the first hour from the mo-
ment of injury, 93 (48.94%) patients were delivered 
from 1 to 3 hours, 16 (8.42%) patients were delivered 
from 3 to 6 hours, later 6 hours – 31 (16.3%), the time 
was not set for 2 (1.05%) admitted. 

In the structure of the mechanism of injury, stab 
wounds prevailed – in 97 (51%) patients; ruptures 
with bruises in road traffic accidents – in 49 (26%) 
patients, wounds with fragments of ribs in case of a 
closed injury – in 44 (23%) (fig. 2.). 

Depending on the predominance of one or another 
symptomatology, three groups of patients with differ-
ent damage characteristics were clearly distinguished: 
1) the first group – these are patients with a predom-
inance of symptoms of damage to the thoracic organs 
– 66 (34.7%); 2) the second group – patients with a 
predominance of symptoms of damage to the abdom-
inal organs – 91 (47.9%); 3) the third group – patients 
with the same complexity, injuries of the organs of the 
thoracic and abdominal cavities – 33 (17.4%) (fig. 3.). 

Table 1
Age and gender distribution of patients

Group Gender
Age of patients

Total: 
19-30 31-40 41-50 51-60 61 и ст. 

Control 
group

m
N 38 20 18 11 9 96

122 64,2%
% 20 10,5 9,5 5,7 4,7 50,5

f
N 8 6 6 2 4 26
% 4,2 3,1 3,1 1,0 2,1 13,7

Main 
group

m
N 19 13 8 5 4 49

68 35,8%
% 10 6,84 4,2 2,66 2,1 25,8

f
N 8 4 2 2 3 19
% 4,2 2,1 1,0 1,0 1,7 10

32 30 31 29 32 36
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Figure 1.Distribution of hospitalized patients with thoracoab-
dominal injuries by years. 
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Figure 2.Structural distribution of victims with thoracoabdomi-
nal wounds according to the types of injury. 
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Figure 3.Characteristics of the symptoms of patients with thora-
coabdominal injuries. 

Thoracic and abdominal X-ray examination was 
performed in the X-ray room of the admission de-
partment, or in the operating room using X-ray. This 
afforded to identify to severity of damage, exception 
of extremely serious patients. In parallel, diagnostic 
medical sonography of the organs of the abdominal 
and pleural cavities, and the pericardium was per-
formed to accurate diagnose the dominant damage. 
The results of the clinical characteristics, radiography 
of the chest and abdominal organs, primary surgical 
treatment and revision of the wound channel, sonog-
raphy of the chest and abdominal organs, allowed us 
to determine the surgical tactics and surgical access in 
90% of cases. 

Endoscopic study included diagnostic and treat-
ment laparoscopy, thoracoscopy and fibrogastrodu-
odenoscopy. Laparoscopy and thoracoscopy made it 
possible, on the basis of direct and indirect signs, to 
confirm with great certainty not only the presence of 

blood in the abdominal cavity, and also to establish the 
source of bleeding, thereby determining the indica-
tions for surgery on the abdominal organs and surgical 
interventions. One of the leading diagnostic methods 
was emergency thoracoscopy, which performed in 12 
(6.3%) patients on admission and in 2 (1.1%) patients 
in the postoperative period for the diagnosis and treat-
ment of emerging complications. 

Injuries of the gastrointestinal tract were detected 
and diagnosed by fibrogastroduodenoscopy (FGDS) 
in 13 (6.8%) patients. Basically, FGDS was performed 
for suspected injuries and ruptures of the hollow or-
gans of the gastroduodenal zone, both in the preoper-
ative period and in the intraoperative period. 

Magnetic spiral computed tomography was also 
used to clarify the diagnosis in cases that were in sta-
ble patients and could not be diagnosed by traditional 
diagnostic methods. 

All patients underwent general blood and urine 
tests upon admission to the hospital. The remaining 
laboratory tests (electrolytes, prothrombin time, coag-
ulogram, blood clotting time, blood enzymes, control 
of the general analysis of blood and urine) were carried 
out individually during the patient’s hospitalization. 

At admission 59 (31%) patients were in a state of 
shock of the first degree, 21 (11%) – of the second 
degree, 31 (16.3%) – of the third degree. The severity 
of the concomitant injury was assessed by the injury 
severity scale Injury Severity Score (ISS), in the con-
trol group it was 17.8±4.9 points, in the main group 
18.2±4.2.

RESULTS AND DISCUSSION 
Clinical experience has shown that in order to 

choose the most rational treatment with the con-
sistent use of surgical and conservative measures, a 
classification and a specific treatment and diagnostic 
algorithm of actions are necessary, which serve as a 
guide to the action of practitioners. According to the 
algorithm, patients with thoracoabdominal injuries 
in all cases undergo a revision of the wound channel, 
followed by primary surgical debridement (PSD). It 
should be noted that the revision of the wound chan-
nel was carried out in the conditions of the emergency 
department in order to determine the penetration of 
the wound into the cavity. With a penetrating nature, 
PSD was performed in the operating room. It was car-
ried out in parallel with resuscitation, during anesthe-
sia. To diagnose the dominant damage to the organs 
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of the abdominal and pleural cavity, ultrasound, X-ray 
of the organs of the chest and abdominal cavity were 
performed, endoscopic research methods were used, 
which made it possible to determine the surgical and 
operative approach in 90% of cases. 

Injuries to the internal organs revealed in the pa-
tients were also of a different nature. As can be seen 
from Table 2, the most frequent injuries were observed 
in the following organs: lungs, liver, spleen, omentum, 
stomach and large vessels. In our patients, injuries of 
the lung and stomach, liver, small and large intestines 

were more often combined with a multiple nature of 
the injury (tab. 2.). 

Various surgical interventions were performed in 
all patients. Operational tactics depended on the na-
ture and severity of the injury, the general condition of 
the victims. The volume of surgical interventions and 
approaches in patients with thoracoabdominal inju-
ries and the amount of damage were performed by the 
following combinations of approaches: (tab. 3.) 

From the data of the table it follows, first of all, 
thoracotomy, and then laparotomy – 13 (6.8%); thora-

Table 2
The nature of damage to internal organs

Nature of damage Кол-во %
Without damage 17 8, 9
Injury of the arteries of the chest wall 27 14, 2
Pericardial/heart injury 3 1, 6
Injury/injury to the lung 42 22, 1
Diaphragm injury/trauma 13 6, 8
Injury/injury to the liver (capsule rupture, superficial wound up to 3 cm long and up to 1.5 cm 
deep, massive damage – detachment of the lobe) 

31 16, 3

Injury/trauma of the spleen (rupture of the capsule, damage to the pole, damage to the hilum) 23 12, 1
Injury/injury of the stomach (inertial rupture of the visceral peritoneum of the stomach) 16 8, 4
Injury/trauma of the small intestine (non-tensioned hematoma of the mesentery, rupture of 
the visceral peritoneum of the intestine, separation of the intestine from the mesentery, direct 
wound) 

6 3, 2

Injury/injury of the colon (mesenteric hematoma, serosa rupture, mesenteric avulsion, direct 
injury) 

11 5, 8

Gallbladder injury 2 1, 1

Table 3
The nature of surgical interventions and accesses
№ Type of access and scope of surgical intervention Control group Main group

Number of 
injured 

Quantity
patients 

in %

Number of 
injured

Quantity
patients 

in %
1 Thoracotomy followed by laparotomy 9 4,7 4 2,1
2 Thoracophrenotomy 2 1,1 3 1,6
3 Laparotomy and drainage of the pleural cavity without thoracotomy 18 9,5 7 3,7
4 The first step is laparotomy, the second step is thoracotomy. 9 4,7 2 1,1
5 Simultaneous thoracotomy and laparotomy 2 1,1 1 0,5
6 Thoracophrenolaparotomy 1 0,5
7 Laparotomy 38 20 16 8,4
8 Thoracotomy 10 5,2 3 1,6
9 Laparoscopy 1 0,5 10 5,2
10 Thoracoscopy 0 0 8 4,2
11 Drainage of the pleural cavity without thoracotomy 18 9,5 12 6,3
12 PSD 13 6,8 2 1,1

Total: 122 64,2 68 35,8
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cotomy and frenotomy – 5 (2.6%), respectively; lapa-
rotomy and drainage of the pleural cavity without tho-
racotomy – 25 (13.2%), the first stage was laparotomy, 
the second – thoracotomy – 11 (5.8%), thoracophre-
nolaparotomy – 1 (0.5%). Simultaneous thoracotomy 
and laparotomy was performed in 3 (1.6%) patients. 
At the same time, in 19 (10%), the operation was com-
pleted using a minimally invasive approach, without 
thoraco- or laparotomy. At the same time, it was pos-
sible to take in defects of both various organs and the 
diaphragm. Before the applying of endovideosurgical 
methods of treatment, drainage of the pleural cavity 
was conducted at the thoracic stage of the operation 
in 8 (4.2%) patients. Indications for thoracotomy in 
this category of patients were established in cases of 
suspected injury to the heart or large vessels, or with 
continued bleeding. 

It should be noted that in all cases, in the course of 
performing diagnostic thoracoscopy and laparoscopy, 
regardless of the detection or absence of damage to the 
internal organs of the abdominal and thoracic cavity, 
false-negative results were not obtained. 

Thoracic organ pathologies were not detected, 
when performing of the diagnostic thoracoscopy 6 
(3.2%) with thoracoabdominal trauma, which was 
confirmed during the observation patients and com-
piled a true negative result. 

When massive intrapleural bleeding in case of a 
stab wound of the thorax and multiple lung injury, 
during the performance of 2 (1.1%) diagnostic thora-
coscopies was indication for conversion of the open 
operative approaches. The described causes of mas-
sive bleeding were identified only during thoracoto-
my, and did not allow visualization of these injuries 
during endovideosurgical diagnostic surgery. As well 
as, emergency thoracoscopy performed in 12 (6.3%) 
patients on admission and in 2 (1.1%) patients in the 
postoperative period for the diagnosis and treatment 
of emerging complications. 

Analyzing data of study in the use of endovideo-
surgical technologies for the diagnosis and treatment 
of patients with thoracoabdominal injury (intraop-
erative, postoperative complications, mortality) and 
the results of operations using thoracotomy or lapa-
rotomy made it possible to reveal the degree of clin-
ical effectiveness of endovideosurgical techniques. 
Consequently, 18 (9.5) % operations were recognized 
as effective out of 19 performed endovideosurgical 
diagnostic and treatment approaches, mortality is 

not noticed. In the 2nd group of patients operations 
performed through open surgical access, in 38 cas-
es (31.2%) were recorded complications of the total 
number of operations of 2nd group patients (control 
group) there were recorded complications and in case 
9 (7.4%) deaths observed. The clinical efficacy of en-
dovideosurgical diagnostic and surgical managment is 
on average 1.1 times higher than that of interventions 
through open surgical access. 

The data obtained indicate a high degree of effec-
tiveness of the method of endovideosurgical diagnos-
tics in thoracoabdominal trauma. The analysis of the 
obtained results made it possible to determine that 
endovideosurgical diagnostic methods for thoracoab-
dominal trauma provide, on average, 1.09 times higher 
level of sensitivity, 1.68 times higher level of specificity 
and 1.16 times higher level of accuracy. The frequency 
and structure of postoperative complications in com-
parison by groups is shown in Figure 4.

A good clinical effect was achieved as a result of 
the treatment of patients in the main group of patients 
with the use of endovideosurgical interventions. So 
in the postoperative period, the pain syndrome was 
less pronounced, there was no need for long-term 
observation and treatment in the intensive care unit 
and resuscitation. In addition, the rates of postopera-
tive complications decreased by 32% (including early 
complications by 26.1% and late ones by 5.9%), a good 
cosmetic effect, the average hospital stay was reduced 
by 4.3 ± 0.34 bed-days, and decreased postoperative 
mortality by 11.7%. There was no cosmetic defect on 
the chest and abdominal wall. 

One of the main indicators of the outcome of treat-
ment is mortality, which amounted to 25.6%. 7 (6.4%) 
people died from shock, 13 (10.6%) from multiple organ 
failure, 5 (4.1%) from pulmonary embolism (tab. 4.). 

Table 4
Causes of mortality in thoracoabdominal injuries
№ Causes of 

death
Main 

group(n=) 
% Control 

group 
(n=) 

%

1 Traumatic, 
hemorrhagic 
shock

1 1,5 6 4,9

2 Multiple or-
gan failure

5 7,3 8 6,5

3 Pulmonary 
embolism

2 2,9 3 2,5

TOTAL 8 11,7 17 13,9
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The success of any type of surgical treatment for 
thoracoabdominal injuries is determined by a number 
of indicators. The most important among them are: 
the volume of blood loss, the number of postoperative 
complications and their structure, the mortality rate, 
as well as the duration of inpatient treatment, which 
reflects the economic aspect of this problem. There-
fore, the improved diagnostic and treatment algorithm 
can be used in the diagnosis and treatment of patients 
with thoracoabdominal injuries. 

Conclusion
Applying in practice developed diagnostic and 

treatment algorithm using minimally invasive surgical 
methods allows to reducing the number of unreason-
able laparotomies (5.2%) or complication and trauma-
tism of result of open surgical operation. As well as, 
clinical effectiveness of endovideosurgery in diagnos-
ing and surgical management of thoracoabdominal 

injury is average 1.1 times higher than the traditional 
diagnostic and treatment methods. 
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