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QARIN NAHIYOSINDON TRAVMA ALMIS VO DAXILI QANAXMADAN SUBHOLI
OLAN XOSTOLORIN HOSPITALIiZASIiYASININ ERKON MORHOLOSINDO
SONOQRAFIK MUAYINONIN PROQNOSTIK IMKANLARI

Y.V.Skatula, I.V.Bandura, Y.A.Tkagenko, Y.V.Xijnya, C.0.Neqlussenko
Sumi Doviat Universiteti Tohsil-Elmi Tibb Institutu Tacili tibbi yardim va falakatlor tobabati
kafedrasi, Sumi, Ukrayna

Moaqalada qarin nahiyasindon travma almis vo daxili ganaxmaya gsiibha olan xastalorin hospitaliza-
siyasimin erkon moarhalasinds ultrasaslo miiayinanin effektivliyini vo diagnostik doyarini miiayyanlasdirmok
magqsadilo aparilmis tadqgiqat isi haqqinda malumat verilmisdir.

2023-2024-cii illards qarin nahiyasinin travmatik zadalonmasina géra toxirasalinmaz qaydada hospita-
lizasiya edilmis 39 xasta miiayina edilmisdir. Sonoqrafik todgigat FAST protokolu (Qlazqo Koma Skalasi —
Glasgov Coma Scale) vasitasilo apariimisdir, travmatik zaodalonmalarin agirliq doracasi 1SS (Injury Severity
Score — zadalonmonin agirligi skalasi), zarargakmis xastalorin vaziyyatinin agirligi iso RTS (Revised Trauma
Score — Travmanin yoxlanilmast skalast) vasitasilo miiayyonlasdirilmisdir.

Tadqgiqat naticasinda hemodinamika géstaricilori (sistolik tozyiqin azalmasi va iirok vurgularinin
tezlogmoasi) FAST protokolu iizra miiayinonin naticalorinin neqativ istigamotds dayismai arasinda statistik
baximdan etibarli alaga miisahids edilmisdir. Bundan alava, metodun yiiksak doracada hassas oldugu askar
edilmigdir. Praktik olaraq xastalorin hamisimin klinik simpomatikasinin FAST protokolu iizro miisbat naticasi
(xiisuson qeyri-stabil hemodinamika soraitinda qarin boslugu operasiyalarina (plerva boslugunun drenaj
edilmasi, laparoskopiya, diagnostik peritoneal lavaj va ya laparotomiya) gdstoris hesab edilmisdir.

Travmatik zadalonma ila zarar¢okmigin vaziyyatinin agirligi (miixtalif skalalar — GCS, ISS, RTS) va FAST
protokolu géstaricilori arasinda askar alaga miisahids edilmamigdir. Bunu zorar¢akmiglords kollo-skelet
travmalarimin da olmasi ilo izah etmak olar. Lakin bu travmalarin tam diagnostikast iigiin tok sonografiya
kifayat etmir.

Miislliflarin fikrinco, FAST protokolundan istifado edilmaklo aparilan sonoqrafik miiayinanin miisbat
naticasi hemodinamikast geyri-stabil olan xastalords operativ miidaxilonin zaoruriliyini géstara bilor.

Agar sozlar: tocili tibbi yardim, poliorgan va polisistem zadalonmalari, abdominal travma, ganaxma,
sonoqrafiya, FAST protokolu
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PROGNOSTIC POSSIBILITIES OF SONOGRAPHIC EXAMINATION AT THE EARLY
HOSPITAL STAGE IN PATIENTS WITH ABDOMINAL TRAUMA WITH SUSPECTED
INTERNAL BLEEDING
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The article presents the findings of a study conducted to assess the efficacy and diagnostic value of
ultrasound examination during the early hospitalization stage in patients with abdominal trauma and
suspected internal bleeding. The research involved 39 patients who were urgently hospitalized due to
traumatic abdominal injuries during 2023-2024. Sonographic evaluation was conducted following the FAST
protocol (Focused Assessment with Sonography for Trauma). The degree of impairment of consciousness of
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the victims was assessed by the GCS (Glasgow Coma Scale). The severity of traumatic injuries was
determined by the ISS (Injury Severity Score) scale, and the revised RTS (Revised Trauma Score) scale was
used to determine the severity of the victim.

A statistically significant relationship was established between hemodynamic parameters (lower systolic
pressure and increased heart rate) and a positive result of the Fast protocol examination compared to a
negative one. The method was also found to be highly sensitive. In almost 100% of cases, a positive FAST
result in combination with clinical symptoms (especially unstable hemodynamics) was an indication for
abdominal surgery (pleural drainage, laparoscopy, diagnostic peritoneal lavage or laparotomy).

There was no significant correlation between the severity of traumatic injuries, the severity of the victim's
condition (according to different scales — GCS, ISS, RTS) and FAST results, which can be explained by the
presence of cranio-skeletal injuries in victims, which sonography is not sufficient to detect. A positive result
of a sonographic examination using the FAST protocol in a hemodynamically unstable patient may indicate
the need for immediate surgical intervention.

INTRODUCTION. Traumatic injuries are abdominal cavity with subsequent aspiration of
the leading cause of death among people under the intraperitoneal contents. It should be noted
45 years of age [1,2]. According to the authors, that DPL does not allow the detection of
80% of traumatic injuries are blunt, and most retroperitoneal injuries, and there is a risk of
deaths are the result of bleeding, blood loss, and latrogenic damage to the abdominal organs
related circulatory and metabolic disorders [3- during the procedure.

6]. Open and closed abdominal trauma in the Computed tomography, which is still the
structure of traumatic injuries ranges from 1.5 gold standard for diagnosing intraperitoneal
to 36.5% of all peacetime injuries, and in the injuries, is not always available, and the main
structure of emergency abdominal surgery, it problem is transportation, especially for
accounts for up to 12%. In victims who hemodynamically unstable patients. Ultrasound
sustained blunt abdominal trauma, the spleen diagnostics for the detection of intra-abdominal
(40-55%), liver (35-45%), and small intestine fluid was first described in Europe in the 1970s.
(5%-10%) are most often injured. In addition, The Focused Assessment with Sonography
15% of patients with blunt abdominal trauma in Trauma (FAST) is an ultrasound protocol
who underwent laparotomy have retroperitoneal developed to diagnose hemopericardium and
hematoma [7]. Gunshot wounds dominate the hemoperitoneum. Studies show a sensitivity of
structure of combat abdominal trauma and can 85-96% and a specificity of more than 98%. In
cause additional intra-abdominal injuries, the the traditional FAST protocol, four areas must
severity of which is influenced by the type of be examined: the pericardium (to detect cardiac
weapon, bullet trajectory, and kinetic energy. tamponade), the right upper abdomen, the upper
Gunshot wounds mostly affect the small left abdomen, and the pelvis (to detect
intestine (50%), colon (40%), liver (30%), and hemoperitoneum) [11-13].

intra-abdominal vessels (25%). Victims with In 2023, the previous version of this
blast trauma may suffer additional lung and guideline was updated in light of the latest
intestinal injuries due to the overpressure of the published evidence, wusing a structured
blast wave. consensus approach. The guideline contains 39

In contrast to penetrating abdominal wounds, recommendations that have been developed
when the decision to operate is made relatively using evidence-based medicine methodology
quickly, victims who sustain blunt abdominal based on evidence of their reliability and
trauma pose a serious diagnostic challenge. To validity. The recommendations are addressed to
this day, diagnostic peritoneal lavage (DPL), physicians who provide care to victims of post-
which has high specificity and sensitivity, and traumatic bleeding at the initial diagnostic and
computed tomography (CT) are used for this therapeutic stages of patient management.
purpose [7-10]. A diagnostic peritoneal lavage In the 2023 guideline "Management of
IS an invasive emergency procedure to detect Bleeding and Coagulopathy in Severe Trauma"
hemoperitoneum and determine the need for of the international initiative STOP the
laparotomy. A catheter is inserted into the Bleeding Campaign, recommendation 8
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appeared: "We recommend the use of
percutaneous on-site ultrasound (POCUS),
including FAST, in patients with thoraco-
abdominal injuries™ [14,15].

The objective of this study was to
investigate the effectiveness and diagnostic
value of ultrasound examination at the early
hospital stage in patients with abdominal
injuries with suspected internal bleeding.

Material and Methods. The study of sono-
graphy capabilities was conducted in two multidis-
ciplinary hospitals with several specialized depart-
ments that admit patients with multiorgan and mul-
tisystem injuries (intensive care, surgical, neuro-
surgical, trauma). The results of 39 studies of vic-
tims admitted on an emergency basis with abdo-
minal trauma for the period 2023-2024 were ana-
lyzed. Ultrasound diagnostics were performed using
the Baterfly 1Q+Specifications device, a convection
transducer with a frequency of 1-10 MHz.

The study was performed by the FAST protocol,
according to which a sequential search for free fluid
(blood) is performed in the hepatorenal pocket and
right pleural cavity, splenorenal pocket and left
pleural cavity, suprapubic region, subcostal region
and upper chest.

The examination was performed in a limited
period (3-3.5 minutes), without preparation, which
complicated the diagnostic process. At the same
time, the ultrasound picture of parenchymal organs
(liver, spleen, kidneys, pancreas) was evaluated. The
results were recorded on a specially designed form
and compared with clinical data and hemodynamic
parameters. The degree of impairment of
consciousness of the victims was assessed by the
GCS (Glasgow Coma Scale). The severity of
traumatic injuries was determined by the ISS (Injury
Severity Score) scale, and the Revised Trauma Score

(RTS) was used to determine the severity of the
victim's injury [16].

The data obtained were processed on a personal
computer using the IBM SPSS Statistics
subscription trial for Microsoft Windows 64-bit
statistical program (legal program for temporary use
as of October 10, 2024). In the statistical processing
of the study results and description of the sample,
the arithmetic mean (M) and standard deviation (o),
as well as the median with interquartile range - Me
(Q25; Q75) were used. The nature of the data
distribution was assessed using the Kolmogorov-
Smirnov test. Since most of the data did not follow a
normal distribution, the statistical significance of the
results was assessed using the Mann-Whitney test.
Differences were considered statistically significant
atp<0.05.

Research results and discussion. The total
study population was 39 victims with suspected
intra-abdominal injuries with internal bleeding.
The average age was (39.59 + 1.37) years with
a range of 24 to 53 years. In the vast majority of
cases, the victims were men (92.3%) (Table 1).

Penetrating injuries predominated by the
nature of the injury — 92.3% of the total
number of injuries, mostly gunshot shrapnel
wounds. The analysis of the data obtained
shows that most often, abdominal trauma was
a component of multisystem and multiorgan
injuries (89.74% of the total). Damage to two
anatomical and functional areas was detected
in 43.59% of cases, three anatomical and
functional areas were detected in 23.07%, and
four anatomical and functional areas were
also detected in 23.07% of cases. Most often,
a combination of abdominal and skeletal
trauma was recorded.

Table 1. Demographic and epidemiological characteristics of the abdominal trauma population

Demographic indicator Number of casesn (%)
Total number of victims 39 (100)
Gender:
men 36 (92,3)
women 3(7,7)
Average age (M + o) 39,59+ 1,37
Circumstances of injury:
catastrophe 1 (2,56)
road traffic accidents 2 (5,13)
gunshot shrapnel wounds 36 (92,31)
Type of damage:
blunt trauma 3(7,7)
penetrating injury 36 (92,3)
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Table 2. Results of the assessment of the condition and severity of injuries of victims depending
on the results of the FAST protocol

Indicator Fast + Fast—or ? p
Number of cases n (%) 12 (30,8) 27 (69,2)

BP, mm Hg 98 (92; 100) 110 (100; 130) 0,04
Heart rate, bpm 110 (100; 124) 105 (90; 108) 0,02
GCS scale, points 11 (10; 13) 13 (11; 15) 0,35
RTS scale, points 6,6 (6,1; 7,4) 7,6 (6,8; 7,65) 0,24
ISS scale, points 17 (15; 18) 12 (10; 14) 0,27

Note:

Quantitative data are presented in Me format (Q25; Q75), the significance of the difference in

guantitative indicators (p) in the groups with positive and negative FAST results was determined by

the Mann-Whitney test.

In 12 patients (30.8% of the total study
population), a positive result was obtained
during sonographic examination according to
the FAST protocol (Table 1). All of them
underwent urgent surgical interventions on the
abdominal organs. The group of patients who
received a negative or doubtful result (27 or
69.2%) after additional examination underwent
interventions: in 4 cases on the abdominal or-
gans. All victims with multiorgan and multi-
system injuries underwent interventions in
compliance with damage control tactics in other
anatomical and functional areas, mainly wound
debridement, osteosynthesis of fractures, and
amputations.

Discussion. A statistically significant rela-
tionship was found between hemodynamic
parameters (lower systolic pressure and
increased heart rate) and a positive result of the

FAST protocol examination compared to a
negative one. The method was also found to be
highly sensitive. In almost 100% of cases, a
positive FAST result in combination with
clinical symptoms (especially unstable hemo-
dynamics) was an indication for abdominal
surgery (pleural drainage, laparoscopy, diag-
nostic peritoneal lavage or laparotomy). There
was no significant correlation between the
severity of traumatic injuries, the severity of the
victim's condition (according to different scales
- GCS, ISS, RTS) and FAST results, which can
be explained by the presence of cranio-skeletal
injuries in victims, which sonography is not
sufficient to detect. Based on the results of the
study, we can recommend the following
algorithm for the treatment of patients with
abdominal injuries (Fig. 1).

Victim with abdominal injuries

v

}

v

FAST +

FAST questionable

FAST -

Stable Unstable Stable
hemodynamics® hemodynamics* hemodynamics

hemodynamics

Unstable Stable Unstable
hemodynamics hemodynamics

CT scan* Laparotomy CT

DPL#/ DPL
Laparotomy

Repeat
sonography/CT

*Stable hemodynamics (SBP=90 mm Hg; HR<120 bpm),*unstable hemodynamics
(SBP<90 mmHg; heart ratc>120 bpm), *DPL-diagnostic peritoneal lavage, *CT-computed tomography

Figure 1. Algorithm of actions in the treatment of a patient with abdominal injuries
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CONCLUSIONS

1. As a result of the study, it was found
that there have been changes in the clinical
and nosological characteristics of abdominal
trauma in the current conditions — 92.30% of
all injuries were penetrating injuries.

2. A positive result of a sonographic
examination using the FAST protocol in a
hemodynamically unstable patient may
indicate the need for immediate surgical
intervention.

PROSPECTS FOR
RESEARCH

It is planned to search for and study
informative methods for assessing internal

FUTURE

bleeding that can be used IN PREHOSPITAL
EMERGENCY CARE.
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INPOTHOCTUYECKHUE BO3MOKHOCTHA COHOT'PA®UYECKOI'O HCCJIENJOBAHMS
HA PAHHEM I'OCHIUTAJIBHOM 9TAIIE Y HOCTPAJABIHINX C ABTIOMHUHAJIBHOU
TPABMOMU C IIOJO3PEHUEM HA BHYTPEHHEE KPOBOTEUEHUE

10.B.1llIkarynaa, U.B.banuaypa, FO.A. Tkauenko, S1.B. Xuxkusi, C.O.Heraymenko
Kageopa sxcmpennoti meOuyuncrkoti nomouwsu u Meouyumsl Kamacmpoag
Yuebno-nayunozo meouyuncxozo uncmumyma Cymcko2o 20Cy0apcmeeHHo2o ynusepcumemd,
Cymvl, Yxpauna

Pe3ztome. 1lpencraBiensl pe3yabTaThl UCCIASAOBAHUS MPOBEIECHHOTO C LEJIBI0 U3YUYUTh d3PPEKTUBHOCTH U
JIMarHOCTHUYECKYIO LEHHOCTh YJBTPa3BYKOBOTO HCCIIEJOBAHHMS HAa pPaHHEM TOCHUTAIBHOM DJTale y
MOCTPaJaBIINX ¢ a0/JOMUHAIILHBIMH TIOBPEKJICHUSIMH C IT0JI03PEHIEM Ha BHYTpEHHEE KPOBOTEUCHUE.

[Ipoananu3upoBaHbl pe3yabTaThl 39 00cnen0BaHNi MOCTPaJaBIINX, IOCTYNUBIINX B YPIrE€HTHOM MOPSIKE
C TpaBMOW OpromIHOHM mosocty, 3a nepuon 2023-2024 rr. Conorpaduyeckoe oOcienoBaHUEe MPOBOAMIN B
COOTBeTCTBUM ¢ paszpaboTanHbiM FAST-mpotokomnom. CreneHp HapyHmIEHHS CO3HAHHUS IOCTPaAaBIINX
ouenuBanu no mkaige GCS (Lkama Komer I'masro — Glasgow Coma Scale). TspkecTs TpaBMaTHYECKHX
noBpexaeHuil onpenesnsum no mkane ISS — Illkana Tsoxkectn noBpexneHust — Injury Severity Score), a ans
YCTAQHOBJIEHHSI CTENEHHM TSDKECTH IIOTEPIEBLIEr0 HCIONb30BAIM IEPECMOTPEHHYI0 wikamny TpaBM RTS
(Revised Trauma Score)

VYcraHOBNIEHa CTATHCTUYECKH IOCTOBEpHAs CBSI3b MEXKAY IOKa3aTesIIMH T'eMOJUHAMUKU (CHHKCHHE
CHUCTOJIMYECKOIO JIaBJIEHMsI M YBEJIMYEHHE YacTOThl CEPACYHBIX COKpAIUEHHH) U IOJO0KUTEIbHBIM
pesyipTaToM HccaemoBanus mo mporokory FAST (Focused assessment with sonographu for trauma) mo
CPaBHEHMIO C OTpHLATENbHBIM. Takke oOHapy’KeHa BBICOKAs UyBCTBUTEIBHOCTH MeToja. [IpakTuuecku B
100% cnydaeB mnonoxuTenbHbIH pe3yiabraT FAST B COBOKYNHOCTH € KIMHMYECKOH CHMIITOMAaTHKOM
(ocobeHHO HecTaOMIIBHOW TeMOJMHAMUKON) SIBISIICS TIOKa3aHUEM JUIsl IPOBEJNICHUS TTOJIOCTHBIX OIEpaIuii
(ZpeHupoBaHUE MJIEBPAIBLHONW MOJOCTH, JIAIAPOCKOMHUS, IWATHOCTHUECKUH MEPUTOHEAJbHBIM JaBaXK HIIH
JIaapoTOMHUsI).

Mexny TSHKECThIO TPaBMaTHUECKHUX IMOBPEXACHUHN, TSHKECTBIO COCTOSIHHUA TOCTPajaBIIero (10 pa3HbIM
mkanam — GCS, ISS, RTS) u pesynbratamu FAST, He BbIABICHA JTOCTOBEPHAs 3aBUCHUMOCTH, YTO MOXHO
OOBSICHATh HAJIMYMEM Yy TOCTPAAaBUIMX KpPAaHHO-CKEIETHOMW TpaBMbl, A OOHApYXEHHS KOTOPOH
coHorpauu HEJJOCTATOYHO.

[To MHEHHIO aBTOPOB, MOJIOKHUTEIBHBINA PE3YIBTAT COHOTPAPUUECKOTO UCCIIETOBAHMUS C UCTIOE30BAaHHEM
nportokona FAST y remoguHamMuuecKkd HEeCTaOMJIBHOTO MAallMEHTa MOMKET YKa3blBaTh Ha HEOOXOAMMOCTH
OIMEPAaTUBHOI'O BMELIATEIbCTRA.
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