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Magalada doyiis amoliyyatlar: zaman: ¢anag organlar:nin zadalanmalarinin siia diagnostikas: metodlar:
vasitasilo tadgiginin naticalari taqdim edilib. Tadgigata 37 xasto calb edilmis va #mumilikda 68 zodalonma
(14 sidik Kisasi, 9 diiz bagirsaq, 28 yumsaq toxuma Va 17 ¢anaq stimiiklori) — 8 kiit va 60 golpa yaras: geyda
alinmzgdir. Gostarilmigdir ki, golpa yarasina kit yaraya nishatan statistk etibarli olaraq daha cox rast
Qalinmisdir.

Hemoperitoneum daxilo niifuz edan ¢anaq zadalorinin, xiisuson da sidik Kisasinin ywrtilmasimin an ¢ox
yayulmig dolayr alamati olmusdur. Qolpalori askar etmokda rentgenografiya ultrasasdan (94,9%-o2 garst
89,5% hassaslig vo 93,0%-2 qarsi 86,0%) daha yaxsi natica gdstarmis Vo hemoperitoneumun askar
edilmasinda ultrasas miiayinasinin hassasiigi (97,1%) va daqiqliyi (94,9%) daha yiiksak olmusdur.

Acar sozlar: siia diagnostikasi, doyiis travmas:, ¢anaq organlaruzin zadalanmoasi
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The article presents the results of a study of pelvic injuries during combat operations using radiological
diagnostic methods. 37 patients were included in the study and a total of 68 injuries (14 bladder, 9 rectum,
28 soft tissue and 17 pelvic bones) were recorded - 8 blunt and 60 shrapnel wounds. It was shown that
shrapnel wounds were statistically more common than blunt wounds.

Hemoperitoneum was the most common indirect sign of penetrating pelvic injuries, especially bladder
rupture. X-ray had better performance than ultrasound (94,9% vs 89,5% sensitivity and 93,0% vs 86.0%) in
detecting metal fragments, and ultrasound showed high sensitivity (97,1%) and accuracy (94,9%) in
detecting hemoperitoneum.

Pelvic trauma is associated with a high patient with penetrating pelvic trauma: 1) if the
degree of morbidity and mortality, primarily results of the focused assessment with sono-
due to vascular injury [1]. The following graphy in trauma (FAST) are negative, then
management algorithm is proposed for the immediate extraperitoneal pelvic packing (EPP)
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is recommended while the patient is in the
suscitation unit; 2) if FAST is positive, the
patient should be promptly moved to the
operating room for emergency laparotomy and
hemostasis [2].

Bladder injuries occur in approximately 4%
of abdominal gunshot wounds. When there is a
concern for urinary bladder injury in penetrating
trauma, the patient should be further evaluated
with CT cystography [3]. Findings at single-
contrast CT include a wound track coursing
near or through the bladder (direct sign) and
unexplained free fluid in the pelvis, hemorrhage
in the rectobladder space, and gross or micro-
scopic hematuria, which are indirect signs [4].

As in other segments of the gastrointestinal
tract, a projectile path through or adjacent to the
rectum is the most sensitive direct sign of bowel
injury. A focal wall defect is a highly specific
but uncommon sign of rectal injury, while
mural hematoma is a highly accurate sign of
injury. Indirect signs include perirectal fat
stranding and hematoma. When evaluating
anorectal injury, it is important to remember
that the distal third and posterior portion of the
upper two-thirds of the rectum are extra-
peritoneal, while the anterior portion is
intraperitoneal [5, 6].

A plain radiograph of the pelvis allows
visualization of metallic foreign bodies, such as
bullets and shell fragments. Performance of
intra-rectal contrast CT scan is currently the
“gold standard” for assessing PPT. It can
identify trauma of all pelvic structures. A 95%
sensitivity and > 96% specificity for rectal
trauma has been reported by some authors. If
there is any doubt regarding possible associated
urinary tract injury, a cystogram and pelvic
ultrasound are performed [7].

At CT, bladder injuries are classified into
five types. A type 1 injury is a bladder
contusion that is characterized by the thickening
of the urinary bladder (UB) wall. A type 2
injury is an intraperitoneal bladder rupture
where extraluminal contrast material from the
UB can be seen outlining loops of the bowel. A
type 3 injury is an interstitial bladder injury
characterized by bladder wall thickening with
intraluminal contrast material dissecting into the
bladder wall without extension into the extra-
peritoneal or intraperitoneal spaces. Type 4
injury is an extraperitoneal bladder rupture. A

119

type 5 injury is a combined intraperitoneal and
extraperitoneal rupture [8].

In a hemodynamically unstable patient,
where a pelvic source of hemorrhage is
clinically suspected it is reasonable to proceed
directly to direct angiography. CT allows for
comprehensive assessment of arterial and bony
lesions. If this initial assessment reveals the
presence of extra-intestinal pelvic arterial
bleeding, first-line arteriography is required. In
a hemodynamically stable patient three phase
CT is a useful method for the detection of the
site of hemorrhage. Arterial phase imaging is
most likely to show a vascular blush or active
hemorrhage and delayed phase imaging pro-
vides a second opportunity to demonstrate low
flow hemorrhage or contrast pooling [9, 10].

The purpose of the study is a comparative
assessment of the capabilities of radiological
methods investigation in the diagnosis of
injuries to the pelvic organs resulting from
combat trauma.

Material and methods. The analysis of the
results of ultrasonography and radiography in
diagnosis of injury to the pelvic organs in 38
wounded during combat operations diagnosed by
CT contrast was performed. The types of injury
were established on the basis of CT-contrast, which
is currently the main method of assessing injuries to
the pelvic organs. The age of patients varied within
26-51 years (average 37+6 years). Ultrasonography
was performed on the RADMIR Ultima PA Expert
ultrasound device using a convex sensor in the
frequency mode of 2-5 MHz.

Statistical analysis was performed using the
nonparametric Mann-Whitney method. If the p
value <0.05, the difference between the compared
groups was considered statistically significant. The
sensitivity, specificity and accuracy of radiation
research  methods in the diagnosis of
hemoperitenoum and shrapnels were determined.

Results. Among the 37 wounded, 68 injuries
were recorded: of these, isolated damage to the
urinary bladder — in 14 (20,6%), rectum — in 9
(13,3%), soft tissure — in 28 (41,2%), pelvic
bones — 17 (25,0+5,3%) cases. Bladder injuries
were blunt in 2 (2.9+£2.0%) cases and penetrating
in 12 (17.7+4.6%) cases (p<0.01); rectal injuries
were blunt in 1 (1.5+1.5%) case and penetrating
in 8 (11.843.9%) cases (p<0.05); soft tissue
injuries were blunt in 5 (7.443.2%) cases and
penetrating in 23 (33.745.3%) cases (p<0.001).
Pelvic bone injuries were penetrating in all 17
(25.0£5.3%) cases (Table 1).



Table 1. Distribution of cases of injury to the pelvic organs in blunt and penetrating combat trauma

N Nature of injury (n = 68)

Localization Blunt Penetrating Total

Urinary bladder 2 (2,9+2,0%) 12 (17,7+4,6%) 14
P<0,01

Rectum 1(1,5+1,5%) 8 (11,8+3,9%) 9
P<0,05

Soft tissure 5 (7,4+3,2%) 23 (33,7+5,7%) 28
P<0,001

Pelvic bones - 17 (25,0+5,3%)

Total 8 (11,8+3,9%) 60 (88,2+3,9%) 68
P<0,001

Table 2 shows the frequency of detection of
hemoperitoneum and shrapnels in injuries to
various pelvic organs. As can be seen from the
table, hemoperitoneum was recorded in
92.9+6.9% of cases with bladder injuries,
66.7+15.7% with rectum injuries, 32.1+£8.8%
with pelvic soft tissue injuries, and 64.7+11.6%
with pelvic bone injuries. Fragments were
detected in 85.71£9.4%, 55.6£16.7%,
89.3+5.8%, and 100.0% of cases, respectively.
The table shows that hemoperitoneum was
recorded statistically significantly more often in
cases of bladder injury than in cases of soft
tissue (P13 <0.001) and pelvic bone injury
(P1-4 <0.001), and more often in cases of pelvic
bone injury than in cases of pelvic soft tissue
injury (P4-3 <0.05). Bladder injuries were
shrapnel-induced in 85.7+9.4% of cases, rectum

injuries in 55.6+16.7%, pelvic soft tissue
injuries in 89.3+5.8%, and pelvic bone injuries
in 100.% of cases. Shrapnel was detected in
85.7£9.4%, 55.6£16.7%, 89.3+5.8%, and
100.0£5.9% of cases, respectively. A significant
difference was found only between shrapnel
wounds of the pelvic bones and rectum (Pas.2
<0.05). In soft tissue and bone injuries,
shrapnels were recorded significantly more
often than hemoperitoneum.

Hemoperitoneum was visualized as a
hypoechoic heterogeneous mass on CT and
ultrasound. When the bladder ruptures, local
discontinuity of the wall image appears
(Fig. 1). Metal shrapnel in all types of
radiological diagnostics were defined as
luminous inclusions with the dorsal track

(Fig. 2).

Table 2. Types of radiological findings in bladder, rectum, pelvic soft tissure injury

Bladder wall Rectal wall Pelvic soft tissure Pelvic bones
Type injuries n=14 n=9 n=28 n=17
1 2 3 4
Hemoperitoneum 13 11
(92,9+6,9%) 6 9 (64,7+11,6%)
P 1-3<0,001 (66,7+15,7%) (32,1+8,8%) P 4-3<0,05
P 1-4<0,05
Shrapnels 12 i 25 10370%
0, 0, !
(85,72:9.4%) (55,6+16,7%) (89,325,8%) P 4-2<0,05
P*<0,001 P*<0,01

Note: P — difference between different pelvic organs in the frequency of hemoperitoneum and shrapnel; P* —
difference between the frequency of hemoperitoneum and shrapnel in injuries to different pelvic

organs.
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Fig. 1. A. Intraperitoneal rupture of the bladder (top arrow). Accumulation of blood in the abdominal cavity

(middle arrow) and pelvis (lower arrow). B. Extraperitoneal rupture of the bladder (top arrow).
Accumulation of blood in the pelvis (middle and lower arrows).

Fig. 2. Plain radiograph of the pelvis of a patient with a penetrating gunshot wound (arrow).

The path of the projectile through or near
the rectum is the most sensitive direct sign of
bowel injury. Indirect signs include disruption
of the rectal contour and hematomas around it
(Fig. 3).

Table 3 presents the results of X-ray and
USG in the diagnosis of shrapnel, which was
detected by CT. In 37 cases, the results of X-
ray were true positive (TP), in 2 case false

negative (FN), in 3 cases true negative (TN),
in 1 case false positive (FP). The sensitivity of
radiography was 94,9%, the specificity was
75,0%, and the accuracy was 93,0%. In 34
cases, the results of USG were TP, in 4 cases
FN, in 3 cases TN and in 2 cases FP. The
sensitivity of USG was 89,5%, specificity —
respectively

60,0%,
(Table 3).

accuracy — 86.0%,

Fig. 3. Axial CT images with contrast enhancement of a patient with shrapnel wounds of the rectum.
A. The upper arrow shows the area of the traumatic defect of the rectum, the lower arrow
shows a local accumulation of free air. B. The arrow shows contrast leakage through the defect.
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Table 3. Results of X-ray and USG in identifying of shrapnels

Shrapnels on the pelvic wall identifing by contrast-enhanced CT (n=43)
X-ray uUsSG
Yes No Yes No
39 4 38 5
TP FN TN FP TP FN TN FP
37 2 3 1 34 4 3 2
Sensitivity 94,9% Sensitivity 89,5%
Specificity 75,0% Specificity 60,0%
Accuracy 93,0% Accuracy 86,0%

Note: TP — true positive, FN — false negative, TN — true negative, FP — false positive.

Table 4 presents the results of USG in the diagnosis of hemoperitoneum, which was detected
by CT. In 34 cases, the results of USG was true positive (TP), in 1 case false negative (FN), in 1
case true negative (TN) and in 1 case false positive (FP). The sensitivity of USG was 97,1%, the
specificity was 75,0% and the accuracy was 94,9% (Table 4).

Table 4. Results of USG in identifying of hemoperitoneum

Hemoperitoneum identifing by contrast-enhanced CT (n=39)
Yes No
35 4
TP FN TN FP
34 1 3 1
Sensitivity 97,1%
Specificity 75,0%
Accuracy 94,9%

Note: TP — true positive, FN — false negative, TN — true negative, FP — false positive.

Discussion. Pelvic trauma is a injuries
which may be incurred through many diffe-
rent etiologies, including low and high
velocity penetrating trauma, and blunt injury.
It is accepted that pelvic trauma is associated
with a high degree of morbidity and mortality,
primarily due to vascular injury [11]. Pelvic
arterial injury may result from penetrating
injuries such as gunshot wounds. Penetrating
trauma is typically associated with mural
laceration, complete or incomplete transection
and arteriovenous fistula formation [12].

Among gunshot wounds of abdominal
organs, in particular pelvic organs, the leading
place is occupied by shrapnel. Radiological
methods of examination are the main methods
of diagnosing damage to various structures.
Previous studies show that in identifying
metal fragments, plain radiography has an

122

advantage over ultrasound [13]. According to
our data, in detecting metal fragments, the
sensitivity of radiography was 94.9%, speci-
ficity — 75.0%, accuracy — 93.0%, and ultra-
sound — 89.5%, 60.0%, accuracy — 86.0%,
respectively.

It is known that detection of free fluid -
blood in the abdominal cavity is an indirect
sign of damage to internal organs, in parti-
cular the pelvic organs. In recent years, the
FAST protocol has been actively used, which
is carried out using ultrasound [2. Hornez E.
2016]. Hemoperitoneum is observed in all
cases of rupture of the bladder wall, and is
also often present in shrapnel wounds of the
pelvic bones [14]. In our studies, the sen-
sitivity of ultrasound in the diagnosis of
hemoperitoneum was 97.1%, specificity
75.0% and accuracy 94.9%, which indicates



the high efficiency of the method.

Conclusion

1. Hemoperitoneum is one of the indirect
signs of penetrating wounds of the pelvic
organs and is most often recorded with a
ruptured bladder.

2. Traditional radiography has an advan-
tage over ultrasound in detecting metal frag-
ments in gunshot wounds of the pelvic
organs.

3. Ultrasound has high sensitivity and
accuracy in detecting hemoperitoneum in
gunshot wounds of the pelvic organs.
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JYUYEBAS IMATHOCTUKA MTOBPEX/JIEHWI OPTAHOB
MAJIOT'O TA3A TTPM OI'HECTPEJIBHBIX PAHEHUAX

O.M.I'peuannk’, P.S.A6ay1aaes’, P.P.AGayrnaes’, ®.M.KyaukoBa’, M.C.HarpeGenbnas’,
A.I.Cupko’, AT . Kupuuenko’, T.B.JTemesa®, H.B.Tomax", J.ILJIemes’, F0.M.XBopocrtenko®

1 . . . . . . .
HaquHaﬂbelu 60CHHbIU M@()ML;MHCKMM KIUHUYeCKuu yeump ((Fﬂa@Hblu BOCHHBIU KTUHUYECKUU coCnumails)),

Kues, Yxkpauna;
2XapwKosckutl HayuoHanbHblil Meduyunckuli ynusepcumem, Xapokos, Yrpauna,
} [Tnenponemposcras o6nacmuas kuunuveckas 6onvnuya um. U1 Meunuxosa, [Juenp, Ykpauna;
Yxpaunckuii 2ocyoapcmeennvlii HayyHO-UCCACO08AMENLCKUL UHCTRUMYIN MEOUKO-COYUATIbHBIX NPOOIeM
uneanuoHocmu Munucmepcmea 30pagooxpanenus Yxpaunsi, [uenp, Yekpauna;
> [Tnenpoeckuii uncmumym meduyunsl 1 06uecmeenHo2o 300poebvs, [Jnenp, Ypauna

Pe3zrome. B crartbe TpeACTaBIEHBI pPE3yNbTAaThl WCCIEJOBAHMSA TOBPEXICHWN Ta3a B XoAe OOEBBIX

JICHCTBUI C WCIOJIb30BAaHWEM JIYYEBHIX METOJIOB JIMarHOCTHKH. B wuccnemoBanue ObUIO BKIIO4YEHO 37
MAIMEHTOB, Y KOTOPHIX B OOILIEH CIIOKHOCTH 3aUKCUPOBAaHO 68 - 8 TynbIX u 60 ocKonouHbIX paneHui (14
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MOYEBOTO ITy3bIps, 9 MpsMON KUIIKH, 28 MATKHUX TKaHed M 17 xocTeil Taza). [loka3zaHo, 9TO OCKOJIOYHBIC
paHeHUs BCTpeJaInch ctaTucTuaecku vare (p<0,001), uem Tymbie paHSHUS.

I'emonepuroneym ObuT HanboJiee YaCThIM KOCBEHHBIM IMPH3HAKOM IPOHUKAIONIUX PAHCHUW OPraHOB
Majoro Ta3a, OCOOCHHO pa3pblBa MOYEBOTO Iy3bips. TpaauiMoHHas peHTreHorpadus uMena JydIime
MOKAa3aTeNy mepe]] yabTPa3ByKOM B BBISBIICHHH METALTHYECKUX OCKOJIOK, @ YIbTPa3BYK MOKAa3all BHICOKYIO
YYBCTBHUTEILHOCTh H TOYHOCTD B BBISIBJICHUH T€MOTICPUTOHEYMA.
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