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DOYUS TRAVMASI NOTICOSINDO QARIN BOSLUGU ORQANLARININ
ZODOLONMOSININ DIAQNOSTIKASINDA ULTRASOS, RENTGENOQRAFIYA VO
KOMPUTER TOMOQRAFIYASININ NOTICOLORININ MUQAYiSOSi
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Xiilasa. Maqalada doyiis amoliyyatlar: zaman: garmn organlarinin zadoalanmasinin diagnostikasinda
rentgenoqrafiyanin, ultrasas miiayinasinin vao kompiter tomografiyasinin naticalori miigayiso edilib.
Todgigata 63 xasto calb edilmis va dimumilikda 107 zadalonma geyda alinmusdir. 13 Xastada mada, 39 nafarda
nazik bagirsaq, 26 yaralida yogun bagirsaq, 13 nafarda garaciyar, 3 xastada madaalt: vazi vo 12 halda dalag
zodalonmosi geyda alinib.

29 (93,5+4,4%) halda rentgenoqrafiya, 27 (87,1+6,0%) ultrasas miiayinasi, 30 (96,8+3,2%) halda KT
miiayinasi zamani pnevmoperitonium miiayyan edilib. Mivafiq olaraq 21 (45,7+7,3%), 31 (67,4+6,9%) va 43
(93,5+4,4%) xostada hemoperitoneum diagnozu qoyulub. Ultrasas va KT-nin (p<0,01), ultrasas va
rentgenografiyamin (p<0,01), KT va rentgenografiyanin (p<0,001) aras:nda statistik ahamiyyatli farglor
alinib.

Acgar sézlar: ultrasonografiya, rentgenoqrafiya, kompiiter-tomoqrafiya, garin boslugu organlarinin doyiis
zadalanmoasi
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Summary. The article compared the results of radiography, ultrasonography and computed
tomography in the diagnosis of abdominal organ injuries in 63 patients during combat operations. A total of
107 injuries were recorded. Damage to the stomach was noted in 13 cases, small intestine - in 39, colon - in
26, liver —in 13, pancreas — in 3 and spleen — in 12 cases.

Pneumoperitoneum was diagnosed by radiography in 29 (93.5+4.4%), ultrasonography — in 27
(87.1£6.0%), CT — in 30 (96.843.2%) cases, respectively. Hemoperitoneum was diagnosed in 21
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(45.7£7.3%), 31 (67.416.9%) and 43 (93.5+4.4%) cases, respectively. A statistically significant difference
was obtained between the results of ultrasound and CT (P<0.01), ultrasound and radiography (P<0.01), CT

and radiography (P<0.001).

In recent armed conflicts, there has been a
decrease in mortality from abdominal
wounds, while at the same time an increase in
the frequency of combined and severe forms
of injuries to the stomach, small and large
intestine. This trend is due to the widespread
use of high-energy automatic small arms,
further improvement of the combat properties
of shells, mines, and various explosives [1].
The frequency of injuries to individual organs
of the abdominal cavity due to gunshot
wounds ranges on average from 7.0% to
20.6%, in particular the duodenum — from
0.4% to 20.6%, distal parts of the small
intestine — from 21.1% to 42.1%, colon - from
2.7% 10 8.2% [2, 3].

In the diagnosis of injuries to the abdo-
minal organs — stomach, esophagus, small
intestine, colon, emergency radiodiagnosis
plays a very important role from the moment
the wounded person is admitted to a hospital
of the 1V level of medical care. In addition to
assessing the nature and severity of damage to
these organs, radiation diagnostic methods
have prognostic value for determining the
development of certain postoperative compli-
cations [4 -7].

The clinical picture of gunshot wounds to
the abdomen depends on the nature
(penetrating or non-penetrating) of the
wound, the presence and degree of damage to
internal organs. However, with multiple and
combined injuries, the clinical differentiation
of penetrating and non-penetrating wounds is
significantly difficult due to the layering of
symptoms of damage of different locations [8,
9]. In this case, the clinical picture largely
depends on the localization of the dominant
damage, leading to bleeding, shock or
peritonitis [10]. Clinical methods of exami-
ning patients with injuries to the abdominal
organs are always complemented by invasive
ones, such as laparoscopy, laparocentesis and
surgical exploration of the wound [11].

Radiation research methods, such as
radiography, ultrasound (US) and multi-
detector computed tomography (MDCT) are
important in diagnosing the nature of damage
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to the abdominal organs in abdominal
wounds. In addition to damage to the eso-
phagus, stomach, small and large intestines,
with abdominal wounds there is a need to
establish the localization of the wound
channel, the presence of free fluid and gas in
the abdominal cavity and retroperitoneal
space [12, 13]. X-ray contrast studies of
wounds are used at levels II-111 of medical
evacuation and are carried out in two
projections. To clarify damage to internal
organs in abdominal wounds, endovideo-
surgical methods of diagnosis and treatment
are actively used [14, 15].

The diagnostic ability of medical imaging
methods for damage to the stomach, small
and large intestines is complicated in the case
of multiple and combined injuries without a
dominant abdominal component of the injury.
Thus, with traumatic brain, spinal or pelvic
trauma, damage to the abdominal organs is
masked by neurological symptoms [16].

Assessing the significance of radiation
research methods in diagnosing the nature of
damage to the abdominal organs, determining
the presence and localization of free liquid
and gas is an urgent task in combat trauma to
the abdomen.

The purpose of the study is to evaluate of
the possibility of radiation research methods
in the diagnosis of damage to the abdominal
organs as a result of combat trauma.

Material and methods. The study included
data from radiography, ultrasonography and
computed tomography of 63 patients with
traumatic injuries to the abdominal organs as a
result of combat operations. The age of the
patients ranged from 29-46 years.

Statistical analysis was carried out using
the method of variation statistics. Student's t
test was used to assess differences in
guantitative indicators between groups.
Differences were considered significant at
p<0.05.

Results and discussion. Table 1 presents
data on the incidence of abdominal organ
injury. The total number of injuries to the
abdominal organs was 107 cases: of which the
stomach in 13 (12.1%), small intestine in 39



(36.4%), colon in 26 (24.3%), liver in 14
(13.1 %), pancreas in 3 (2.8%), spleen in 12
(11.2%) cases, respectively.

As can be seen from the table, gastric
injuries were diagnosed using ultrasono-
graphy in 8 (61.5£13.5%) cases, with
radiography in 11 (84.6+10.0%) and com-
puted tomography in all 13 (100.0+2 .8%)
cases. There were no statistically significant
differences between the results of radiography
and ultrasonography, as well as between
radiography and computed tomography.
However, the difference between the results
of ultrasonography and computed tomography
was statistically significant (P<0.01). In the
diagnosis of small intestinal injuries, the
results of the presented methods were 18
(46.2+8.0%), 34 (87.2453%) and 36
(92.3+4.3%), respectively. For the colon, the
results were 15 (57.7£9.7%), 23 (88.5+£6.3%)
and 25 (96.243.7%), respectively. With
ultrasonography, damage to the small and
large intestines was diagnosed significantly
(p<0.01) worse than with radiography and
computed tomography.

X-ray examination of the parenchymal
organs clearly identified the presence of
explosive fragments and bullets, however,

direct visualization of the rupture of the
parenchymal organs is usually limited, so we
compared only the results of ultrasonography
and computed tomography. As can be seen
from the table, using ultrasonography, only in
one case damage to the liver, spleen and
pancreas were not diagnosed. However, the
difference between the results of ultrasono-
graphy and computed tomography was not
statistically significant.

Table 2 presents the results of radiography,
ultrasonography and computed tomography in
the diagnosis of free gases, blood and foreign
bodies in the abdominal cavity. Pneumoperi-
toneum (gas in the abdominal cavity) X-ray
was diagnosed in 29 (93.5+4.4), with ultra-
sound — in 27 (87.1+6.0), with computed to-
mography — in 30 (96.8+3. 2%) cases, res-
pectively. The difference between them was
not statistically significant. Hemoperitoneum
(blood in the abdominal cavity) was diag-
nosed in 21 (45.7+7.3%), 31 (67.4+6.9%) and
43 (93.5+4.4%) cases, respectively. There
was a statistically significant difference bet-
ween the results of ultrasonography and com-
puted tomography (P<0.01), ultrasonography
and radiography (P<0.01), and computed
tomography and radiography (P<0.001).

Table 1. Informativeness of radiography, ultrasonography and computed tomography
in the diagnosis of damage to abdominal organs

Total
Localization X-ray Ultrasound cT (n=107)
1 2 3
Stomach 11 8 13 13
(84,6+10,0%) (61,5+13,5%) (100,0+2,8%)
P3-2 <0,01
Small intestine 34 18 36 39
(87,2+ 5,3%) (46,2+8,0%) (92,3+4,3%)
P1-2<0,01 P3-2<0,01
Colon 23 15 25 26
(88,5+ 6,3%) (57,7+ 9,7%) (96,2+ 3,7%)
P1-2<0,01 P3-2<0,01
Liver - 12 13 14
(85,7+ 9,4%) (92,9+ 6,9%)
Pancreas - 2 3(100,0+5,8%) 3
(66,7+27,2%)
Spleen - 11 12 12
(91,7+ 8,0%) (100,0+ 2,9%)
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Table 2. Results of X-ray, ultrasound and computed tomography in the diagnosis of gas,

blood and foreign bodies in the abdominal cavity in combat abdominal trauma

X-ray Ultrasound CT Total
Localization
1 2 3
Pneumoperitoneum 29 27 30 31
(93,5+4,4%) | (87,1+£6,0%) (96,8+3,2%)
Hemoperitoneum 21 31 43 46
(45,7 7,3%) | (67,4+6,9%) |  (93,5+4,4%)
P2-1 <0,01 P3-2 <0,01
P3-1 <0,001
Foreign bodies (bullets, fragments and others) 47 36 51 52
(90,4+ 4,1%) | (69.2+ 6,4%) |  (98,1+ 1,9%)
P1-2 <0,01 P3-2 <0,001

Computed tomography is the gold standard
for determining traumatic injuries of the ab-
dominal organs, in particular rupture of hol-
low organs. A gastric rupture was visualized
on CT as an intermittent image of its wall
(Fig. 1).

A survey polypositional x-ray examination
in combination with clinical data, revealing
free gas, liquid (blood, intestinal contents) in
the abdominal cavity or in the retroperitoneal

space, bloating of the stomach and intestines,
their displacement, can indirectly determine
the presence of serious injury to these organs.
The sensitivity of radiography in detecting
free gas in the abdominal cavity and
retroperitoneal space is very high. Free gas is
identified radiographically as a dark zone, and
on ultrasonography as a hyperechoic line with
a dorsal track (Fig. 2).

Fig. 1. CT scan of the abdominal organs, axial projection.
Visible discontinuity in the image of the anterior wall of the
stomach, the release of stomach contents beyond its limits into
the abdominal cavity (arrow).
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Fig. 2. On the left side of the image, X-ray detection of free gas in the right
subdiaphragmatic zone with the patient lying on his left side. On the right side of the
image, the echogram shows free gas in the form of a hyperechoic line (3) with a dorsal

track (1).

In computed tomography and ultrasono- intraparenchymal rupture with the formation of
graphy, signs of damage to parenchymal organs a hematoma, the appearance of rupture lines,
are contusion in the form of a violation of their tissue heterogeneity, and the presence of free
architectonics,  subcapsular,  transcapsular, fluid in various pockets (Fig. 3, 4).

o
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Fig. 3. On the left side of the image is a CT view, on the right side is an echographic view of
a splenic rupture (s) with the formation of a subcapsular hematoma (arrow).

Fig. 4. On the left side of the image is a CT view (black arrow), on the right side is an
echographic view of a liver rupture with the formation of a subcapsular hematoma (white
arrows).
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Discussion. The increase in the structure of
modern combat trauma, the presence of
multiple and combined wounds leads to
significant difficulties in the treatment and
evacuation of the wounded and injured,
difficulties in providing surgical care and
causes errors both in the treatment process
and in the organizational one [17].

The current stage of optimization and
improvement of the system for providing
surgical care to victims with gunshot wounds
of the abdomen is characterized by the
widespread introduction of radiation research
methods [18].

Currently, ultrasound is the main method
of primary research for the rapid detection of
free fluid or gas in the abdominal cavity in
patients who have received various types of

trauma, in particular during combat
operations. On the one hand, effusion in the
pockets of the abdominal cavity is an indirect
sign of damage to internal organs, on the
other hand, the method makes it possible to
identify ruptures of parenchymal organs [19,
20].
Conclusions

1. In diagnosing damage to hollow organs
during combat injuries, radiography has a
significant advantage over ultrasound, but it is
also significantly inferior to it in detecting
blood in the abdominal cavity.

2. There are no significant differences
between  computed  tomography and
ultrasound in the diagnosis of damage to
parenchymal organs.
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CPABHEHHE PE3YJIbTATOB YJIBTPACOHOI'PA®UU, PEHTTEHOI'PA®UU U
KOMIIBIOTEPHOI TOMOI'PA®UHU B IMATHOCTUKE IMOBPEXXJIEHUIA OPTAHOB
JKUBOTA BO BPEMS BOEBOI TPABMBI
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Pe3tome. B crathe TpeACTaBICHBI CBEJICHUS 00 MCCIEI0BAHUH, TIPOBEACHHOTO C LENBI0 COMOCTABICHHS
pe3yIbTaTOB PEHTreHOrpaduu, YIbTPacoOHOrpaduu M KOMIIBIOTEPHOH ToMorpadu B AMATHOCTUKE
MTOBPEXICHNH a0JJOMUHANBHBIX OPTaHOB y 63 ManueHTOB BO BpeMs 00eBBIX JeiicTBuii. Beero perucrpupo-
Bajock 107 moBpexaenuil. IloBpexxaeHus xenmynka orMedanoch B 13 ciaydaeB, TOHKOH KHIIKH — B B 39,
TOJICTOM KHIIKA — B 260 meuyeHn — B 13, MOMKENyIOYHOM *Keje3bl — B 3 U CeJIe3eHKH — B 12 ciydaes,
COOTBETCTBEHHO.

[THeBMOTIEpUTOHEYM TIpH PEHTreHorpaduu quarHocTupoBad B 29 (93,5+4,4%), ynpTpacoHorpadun — B
27 (87,1£6,0%), KT — B 30 (96,8+£3,2%) cinyuyaeB, COOTBETCTBEHHO. [ 'eMonepuTOHeyM ObLT TUAarHOCTUPOBAH
B 21 (45,7 7,3%), 31 (67,4+6,9%) u B 43 (93,5+4,4%) ciy4aeB, COOTBETCTBEHHO. BBUIO BBISBICHO
CTaTUCTUYECKH JOCTOBEpHOE pa3iuyhe MeXIy pesyiapraramu yibTpaconorpaguu u KT (P<0,01),
ynbTpaconorpadun u pearrenorpaduu (P<0,01), a rakxke KT u perrrenorpadpun (P<0,001).
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