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Abstract

The aim - to optimize the diagnostic scheme for combat abdominal injuries at the 11 level
of medical care by identifying the most informative and fast instrumental diagnostic methods.

A clinical and statistical analysis of the results of surgical treatment of 496 wounded with
combat abdominal injuries treated in military mobile hospitals from June 2014 to August 2017
was carried out. Additional diagnostic tests were conducted for the injured with BPH in the
comparison groups - FAST protocol, laparocentesis and diagnostic laparoscopy.

In the general array of the study (n = 496), the FAST protocol was performed by 208
wounded (41.9%), laparocentesis - 270 (54.4%), video laparoscopy - 103 (20.8%). The number
of emergency ultrasound studies in the volume of the FAST protocol with combat abdominal
injuries in group 1 was 19.2%, in group 2 - 40.7%, in group 3 - 66.5%. A more frequent FAST
protocol for injured with BPG at level Il of medical care in groups 2 and 3 resulted in a decrease

in the number of laparocentesis performed from 68.3% (in group 1) to 38.6% (in group 3), and an
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increase in the number of video laparoscopic studies from 14.9% (in group 1) to 26.6% (in group
3), most of which turned into therapeutic laparoscopy.

The data obtained indicate that the widespread introduction of the FAST protocol into the
PID diagnosis scheme at the Il level of medical care helps to reduce the number of invasive
(often unfounded) methods, namely, laparocentesis and diagnostic laparotomy, reduce the time
spent on diagnosis and the choice of optimal surgical tactics.

Key words: combat injuries of the abdomen; laparocentesis; videolaparoscopy;

ultrasound.

AHoTamifg. MeToro poOOTH € onTHMI3allis CXeMH TIarHOCTHKH OOHOBHX VYIIKOIKCHb
)kuBota Ha Il piBHI MEAWMYHOI JOMOMOTH IUISAXOM BHJIJICHHS 1HPOPMATUBHUX Ta IIBUIKUX
IHCTPYMEHTAJIbHUX J11arHOCTUYHUX METO/IiB.

[TpoBeneHO KIIIHIKO-CTAaTUCTUYHUNA aHAJi3 pe3ysibTaTiB XipypriuHoro JjikyBaHHA 496
MOpaHeHUX 3 OOMOBMMH TONIKOKCHHSMHU JKHBOTA, SKI MPOXOIMIN JIIKYBaHHS B BIHCHKOBHUX
MOOUTBHHUX TOCHITaIsAX B mepiof 3 uepBHs 2014p. mo cepnienb 2017p. IlopaneHUM MPOBOAMINCH
JIOJIATKOBI JIarHOCTUYHI JociipkeHHs — FAST-mpoTokos, janmapolleHTe3 Ta JiarHOCTHYHA
JarapOoCKOITis.

B 3aranpHoMy MmacuBi jgociimkenHs (N=496) FAST-nportokosn OyB BukoHaHuit 208
nopaneHuM (41,9%), namaporientes — 270 (54,4%), Bimeomamapockomisi — 103 (20,8%).
KinbKiCTh €KCTpEeHUX YIbTPa3BYKOBUX AOCHIKeHb B 00'eMi FAST-npoTokony B rpymi 1 cknana
19,2%, B rpymi 2 — 40,7%, B tpym 3 — 66,5%. bimem wacte npoBeneHHs FAST-npoTtokomy
nopaneHuM 3 BIDK na II piBHI MeanuHOI AOmOMOTrM B Tpymnax 2 Ta 3 MPHU3BEIO 0 3HMKEHHS
KUTBKOCTI BUKOHAHUX JanaporieHTesiB 3 68,3% (B rpymi 1) no 38,6% (B rpymi 3), Ta 3011bIIEHHIO
KUJIBKOCTI BiJI€0JaNapoCKOMyHuX AociaipkeHs 3 14,9% (B rpyni 1) no 26,6% (B rpymi 3),
OUIBIIICTB 3 IKUX NEPETBOPUIIACS HA JTIKYBaJIbHY JIATAPOCKOIIIO.

OTtpumani JaHi BKa3ylTh Ha Te, IO IMIHPOKe BIpoBapkeHHs FAST-mpoTokomy B cxemy
niarHoctukn BIDK mwa Il piBHI MenmuuHOT JOMOMOTH CHPUSIFOTH 3MEHIIEHHIO KUIBKOCTI
1HBa3MBHUX (HEPIAKO HEOOTPYHTOBAHMX) METOJIB, a caMe JamapoleHTe31B Ta J1arHOCTHYHUX
JanapoToMild, CKOPOYYIOTh 3aTpaTH 4acy Ha TOCTAaHOBKY [iarHO3y Ta BHUOIp ONTUMAaIbHOL

X1pypriyHOi TaKTHUKH.
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Kirouosi cJIOBA: ooiioBi MOIIKOXKEHHS JKHBOTA, JlanapoieHTes;

BifleoJ1anapocKonisi; yJbTPa3ByKOBe A0C/IiIKeHHS.

AHHoTanus. llenpio paboThl SBISETCS ONTHUMM3AIMS CXEMbl TUATHOCTHKU OOEBBIX
NOBPEXJCHUH K1BOTa Ha Il ypoBHE MEIMIIMHCKOM OMOIIM MTyTeM BBIACICHUS HH()OPMATHBHBIX
U OBICTPBIX HHCTPYMEHTAJIBHBIX JHATHOCTHYECKUX METO/IOB.

[IpoBeneHO KIMHHUKO-CTATUCTHUYECKUN AaHAIA3 PEe3yIbTAaTOB XUPYPrHUYECKOTO JICUEHUS
496 paHeHbIX C OOEBBIMH MOBPEKICHHUSIMH >KMBOTA, MPOXOJIMBIIUX JIEUEHUE B BOEHHBIX
MOOWJIBHBIX rocnuTaimsix B mepuox ¢ uroHs 2014 mo asryct 2017r. PaneHbIM NpOBOAMIHCH
JIOTIONIHUTENIbHBIE JUAarHocTuueckue wucciaenoBanus - FAST mnporokon, namapoueHre3 Hu
JIMarHOCTHYECKas JIAMApOCKOIHUS.

B oOmem maccuBe wuccrnenoBanus (n = 496) FAST mporokon Obut BeimonHen 208
parenbiM  (41,9%), mamapounenres - 270 (54,4%), Bumeonamapockomus - 103 (20,8%).
KonudecTBO 3KCTpEeHHBIX yAbTPa3BYKOBBIX HccienoBanuii B o0beme FAST-nporokona B rpyme
1 cocraBuna 19,2%, B rpymme 2 - 40,7%, B rpynne 3 - 66,5%. bonee uactoe npoBenenue FAST-
nporokoina paneHsiM ¢ BIDK na Il ypoBHe MeaunuHcKol oMoy B rpynnax 2 u 3 mpuBelio K
CHI)KEHMIO KOJIMYECTBA BBINOJIHEHHBIX JlanapoueHTes ¢ 68,3% (B rpynne 1) no 38,6% (B rpymie
3), ¥ yBEIMYEHHUIO KOJIMYECTBA BUICOJIAMMAPOCKONUYHUX uccienoBannii ¢ 14,9% (B rpynme 1) no
26,6% (B rpymne 3), OOJBIIMHCTBO U3 KOTOPBIX MPEBPATHIIACH B JICUEOHYIO JIATAPOCKOIIHUIO.

IlonydyeHHbIE JaHHBIE YKAa3bIBAIOT HA TO, YTO IIMpOKoe BHenapeHne FAST-nporokona B
cxemy nuarHoctuku BIDK wHa Il ypoBHEe MeaMIMHCKONW MOMOUIM CIIOCOOCTBYIOT YMEHBILEHUIO
KOJIMYECTBAa WHBA3UBHBIX (HEpEAKO HEOOOCHOBAHHBIX) METOJOB, a MMEHHO JIaapoLEHTe3 U
JUArHOCTUYECKUX JIAIlapOTOMMI, COKpAIlaloT 3aTpaThl BPEMEHM Ha MOCTAaHOBKY IMAarHo3a MU
BBIOOp ONTHUMAJIBHON XUPYPrUUECKON TAKTHKH.

KioueBbie CJ10Ba: 0oeBbIe MOBPEKICHUA JKMBOTA; JIaapoueHTes;

BHU1€0/1AIIAPOCKOINNSA,; YJIbTPAa3BYKOBOEC MCCJICI0BAHHE.

Introduction. In the conditions of modern military operations the specific weight of
abdominal wounds in the general structure of combat injuries fluctuates from 6,6% to 9%,

according to anti-terrorist operation makes 4-7%. The relationship between the results of
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treatment of abdominal injuries with the timing and quality of surgical care, with the timing and
type of medical evacuation from different levels of medical care, creates great organizational
difficulties, especially with the mass influx of wounded. Specific features of gunshot wounds of
the abdomen cause a greater severity of functional disorders, more frequent development of
complications (54-81%) and, as a consequence, a higher mortality rate (12-31%) than with
injuries of other localizations. Wounded in the abdomen are subject to staged surgical treatment
at the I1-1V levels of medical care. Of particular importance in saving the lives of the wounded in
the abdomen is the second level of medical care (stage of qualified surgical care), where
stabilizing surgeries and anti-shock measures are carried out, after which the wounded are
evacuated to the next level. The diagnostic phase at this stage plays a crucial role in decision-
making and choice of surgical tactics, so the optimization of the diagnostic process at the second
level of medical care in combat is relevant.

The purpose of the work. To optimize the scheme of diagnosis of combat injuries of the
abdomen at the Il level of medical care in the conditions of armed conflict by selecting the most
informative and fast instrumental diagnostic methods.

Materials and methods. A clinical and statistical analysis of the results of surgical
treatment of 496 wounded with combat injuries of the abdomen, who were treated in military
mobile hospitals in the period from June 2014. to August 2017 There are 3 comparison groups:
group 1 - wounded who were treated in the period from June 12, 2014 to August 31, 2015
(control group); group 2 - wounded who underwent treatment in the period from September 1,
2015 to August 31, 2016 (experimental group 1); group 3 - wounded who underwent treatment in
the period from September 1, 2016 to August 31, 2017 (experimental group 2). Group 1 included
161 wounded with an average age of 32.3 + 2.5 years; in group 2 - 177 wounded with an average
age of 34.1 + 2.3 years; in group 3 - 158 wounded with an average age of 33.2 £ 2.4 years. All
the wounded were men. In group 1, gunshot wounds to the abdomen (HRV) were observed in
137 people (7.1%), closed abdominal injuries (CL) - in 24 people (1.2%). The share of BPZ
among the lesions of all localizations was 8.4%. In group 2, 152 people were injured, which was
6.18% of the wounds of all localizations, 25 - 1.02%. In group 3, HPV was observed in 143
people (5.16% of all injuries), HF - in 15 (0.54%). In general, in all comparison groups, HPV
accounted for 432 cases (6.03% of injuries in all localizations), HRT - 64 cases (0.89%), BPH in
total - 496 people, which was 6.92% among combat injuries of all localizations.
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Additional diagnostic tests, namely FAST protocol, laparocentesis and diagnostic
laparoscopy, were performed in the comparison groups according to the availability of
appropriate equipment for the wounded with BPH.

FAST protocol (Focused Assessment Sonography for Trauma) is a limited ultrasound
examination aimed exclusively at detecting "free fluid" in the peritoneal cavity, pleural cavity
and pericardial sac, as well as determining the presence of pneumothorax.

We started using the FAST protocol at the second level of medical care from the first days
of operation of the 61st VMG in the field, but this study was conducted sporadically in the
presence of a specialist.

Subsequently (2015-2016), after changing the location of the field hospital, FAST-
protocol was performed more often (during this period, the hospital staff was introduced
ultrasound), but not all the wounded. In the period of 2016-2017, the entire medical staff of the
mobile hospital was trained by specialists of the Ukrainian Military Medical Academy in the
methods of conducting the FAST protocol. During this period, the study was conducted on all
wounded, regardless of the location of the injury. This technique was used not only in the city of
the hospital, but also when examining the wounded on the road, including mass receipts.

After evaluating the results of the FAST protocol, some of the wounded according to the
indications performed laparocentesis by the method of "wandering catheter".

Videolaparoscopic operations (VLO) for combat abdominal injuries in the field began to
perform in group 1 in July 2014 (for the first time in Ukraine). Indications for VLO were
considered to be uncertainty in the penetrating nature of the wound (for differential diagnosis),
questionable results of laparocentesis, stability of hemodynamic parameters of the wounded and
medical and tactical factors (lack of mass admission of the wounded).

Results and discussion. With penetrating gunshot wounds in group 1, 3 wounded out of
12 were examined, the most often positive result was observed in zone 6 (2 cases), less often in
zones 1 and 4, and 5 (1 case each). With penetrating shrapnel wounds, 18 wounded out of 82
were examined, a positive result was most often observed in zone 6 (14 cases), then in
descending order in zones 4 (4 cases), 5 (3 cases), 1 (2 cases), 2 and 7 (1 case). In non-
penetrating bullet wounds, fluid was detected in one wounded in zones 1.5 and 6 (with rupture of
the liver due to a side impact). With non-penetrating shrapnel wounds in zone 5 (2 cases) and one
case in zones 4, 6 and 7. With closed combat injuries of the abdomen in group 1 in the wounded
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with injuries OCHP most often found fluid in zones 6 and 5 (respectively 3 and 2 cases), less
often in zones 1 and 3 (1 case each). In the wounded without injuries OCHP positive test result
was obtained in 1 case in zone 7 due to extra-abdominal injury.

In penetrating gunshot wounds in group 2, the most common positive result of the FAST
protocol occurred in zone 6 (5 cases), in zone 5 (3 cases), then in descending order in zone 1 (2
cases) and 8 (1 case). With penetrating shrapnel wounds - most often in zone 6 (24 cases), then in
descending order in zones 5 (18 cases), 1 (12 cases), 4 (6 cases), 7 (3 cases), 8 (2 cases) and 2 (1
case). In non-penetrating bullets, a positive result of the FAST protocol was in one wounded in
zones 1, 5 and 6. In non-penetrating shrapnel wounds, a positive result of the FAST protocol was
observed in zone 8 (3 cases), and in zone 7 in one case of extra-abdominal injuries. In case of
STDs in group 2, the most frequently positive result of the FAST protocol was observed in zones
6 and 5 (cases 4 and 2, respectively) and in one case in zone 4. In the wounded without injuries,
the incidence was observed in zone 8 in one wounded.

In penetrating gunshot wounds in group 3, the most often positive result was found in
zone 6 (8 cases), in zones 4 and 5 (3 cases each), in zone 1 (2 cases), least often in zone 8 (1
case). With penetrating shrapnel wounds - most often in zone 6 (49 cases), then in descending
order in zone 5 (17 cases), 4 (12 cases), 1 and 7 (7 cases each), 3 (6 cases), 8 (5 cases). With non-
penetrating bullet wounds, a positive result was detected in zone 6 in 1 case. With non-
penetrating shrapnel wounds in zones 8 (2 cases) and 5, 6, 7 (1 case each). At ZBTZh in group 3
at wounded with OCP injuries the positive result in zones 6, 5, 1, 4 (accordingly 8, 6, 5 and 4
cases), less often in zones 2 and 8 (on 1 case) was most often defined. In the wounded without
injuries, a positive result was observed in zone 2 in 1 case.

After evaluating the results of the FAST protocol, some of the wounded according to the
indications performed laparocentesis by the method of "wandering catheter".

In group 1, with penetrating gunshot wounds, laparocentesis was performed on 76 out of
94 wounded (8 wounded with bullet wounds, 68 - with shrapnel wounds), which amounted to
80.9%. A positive result was observed in the 51st wounded (67.1%), doubtful - in 11 (14.5%),
negative - in 14 (18.4%), not performed - in 18 cases ( 19.1%). In the wounded with closed
combat injuries of the abdomen with injuries of internal organs in the first group laparocentesis
was performed on 10 wounded out of 12, which amounted to 83.3%. A positive result was
observed in 6 wounded (60%), doubtful - in 3 (30%), negative - in the 1st (10%). In the subgroup
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of wounded without damage to the abdominal organs laparocentesis was performed in 4 cases out
of 12 (33.3%). In 3 cases there was a negative result, in the 1st - doubtful.

At penetrating gunshot wounds of a stomach in group 2 laparocentesis was carried out at
59 wounded from 81 (72,8%), namely - at bullet wounds at 11 from 18, at shrapnel - at 48 with
63-oh. With penetrating bullet wounds, a positive result was observed in 7 cases (63.6%),
doubtful in 2 (18.2%), negative - in 2 (18.2%). At penetrating shrapnel wounds of a stomach the
positive result was in 27 cases (50,9%), doubtful in 17 (32,1%), negative in 4 (7,5%). In non-
penetrating bullet and shrapnel wounds of the abdomen in group 2, laparocentesis was performed
on the 2" and 4" wounded, respectively, in all cases the result was negative. At ZBTZh in group
2 laparocentesis was carried out by 11 wounded from 25 (44%). In the wounded with OCP
injuries in 6 cases there were positive results, in 2 - doubtful. In the wounded without damage to
the PPP in 3 cases there was a negative result.

At penetrating gunshot wounds of the abdomen in group 3 laparocentesis was performed
in the 42nd wounded out of 97 (43.3%), namely - with bullet wounds in 8 out of 14, with
shrapnel wounds - in 34 out of 83-oh. When penetrating bullet wounds.

In group 2, with penetrating bullet wounds of the abdomen, the diagnostic drug was
performed by the 3rd wounded, medical - 5, in all cases, the diagnostic drug underwent
laparotomy. At penetrating shrapnel wounds 15 VLO (in 13 cases - medical drugs, in 2 -
diagnostic, which in the 1st wounded ended in conversion, and in one case there was a
penetrating shrapnel wound without damage to internal organs (the shrapnel damaged the
peritoneum) , most of it was in the anterior abdominal wall, less - in the abdominal cavity.) In
non-penetrating gunshot wounds in 5 cases performed diagnostic drugs (1 - in bullet, 4 - in
shrapnel). Videolaparoscopy for STDs in group 2 was performed 9 -in wounded out of 25, 7
wounded were found to have abdominal injuries.In 2 cases of diagnostic drugs had to resort to
conversion laparotomy.In the 1st case was found a small extraperitoneal hematoma that did not
require surgical treatment , in two - no injuries were detected, so the scope of operations was
limited to diagnostic drugs.In 4 cases, laparoscopy was curative.

In group 3, with penetrating bullet wounds of the abdomen, the diagnostic drug was
performed on the 1st wounded (who underwent a conversion laparotomy), medical - 5. At
penetrating shrapnel wounds 17 VLO (in 14 cases - medical drugs, in 3 - diagnostic, which in all

3 wounded ended in conversion. At non-penetrating bullet gunshot wounds of a stomach in 2
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cases diagnostic drugs were performed). in one case we had to resort to a conversion laparotomy
for damage to the cecum and ascending colon due to hydrodynamic impact.) In impenetrable
shrapnel wounds, diagnostic laproscopy was performed on 9 wounded.Videolaparoscopy for
STD in group 3 was performed In 6 cases of diagnostic laparoscopy, conversion laparotomy had
to be performed. In two cases, the scope of the operation was limited to diagnostic drugs, in the
1st case hematoma of the large omentum was found, in one - subcapsular hematoma of the
spleen, which did not require surgical treatment. In one case, no damage was detected. In 4 cases,
laparoscopy was curative.

Thus, in the total study array (n = 496) FAST-protocol was performed on 208 wounded
(41.9%), laparocentesis - 270 (54.4%), videolaparoscopy - 103 (20.8%).

The number of emergency ultrasound examinations in the volume of the FAST protocol
for combat injuries of the abdomen in group 1 was 19.2%, in group 2 - 40.7%, in group 3 -
66.5%. More frequent FAST protocol for patients with BPH at the 11 level of medical care in
groups 2 and 3 led to a decrease in the number of performed laparocentesis from 68.3% (in group
1) to 38.6% (in group 3), and an increase in the number of videolaparoscopic studies from 14.9%
(in group 1) to 26.6% (in group 3), most of which turned into medical laparoscopy.

Conclusions. The obtained data indicate that the widespread introduction of FAST-
protocol in the scheme of diagnosis of combat injuries of the abdomen at the Il level of medical
support helps to reduce the number of invasive (often unreasonable) methods, namely
laparocentesis and diagnostic laparotomies, reduce the time spent on diagnosis and choice of

surgery tactics.
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