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ABSTRACT 
nн~ aim; То eva!uate the posstЬlllty of uslng. SCfeenl'lg markers of <OO!JUiation tothe asstssmen: of severlty .:md p<edln sho•Herm outcomб Jn pJtf~·ш wi!h smJJI bowel 
OO~tnкtion . 

Material s а nd metfl сЮ s: The stud)• was based on the results of treatment of 71 patients 18·60 ye.m oki 1n 2019-2021, Patients wm di\idcd i.nto tv;o groops: in the І •/l'l(luded 
those 'fІith J posМ-eouтcome (90. 1%), and in t.he 21'( those \~"tth ad\'t'fSe out<omt! (9.9~). 
Results: Onlythtl.lp.!Jo'ICcpf a,:prOi!ch has Ьetn in lb"'%. the~otort1Jin ї8.9%,andllІe l11~dd іІІ9.936 cf pa!ietІtS. fherevжe І:О!ІgІІіrІШІІ differences іІІ soeening testsof (OdfJJ\!~ioo 
ri.lrкtion lndk<JtЩ indudingO«r.ef, fi!Jfirlogen,.AclivJted Pi'lrtiill Thromtoplмtin,. ... temJtiooal Nomмlised Ratiolet.'Щ and lhelntemJtionJI SOOetyon Thmrnlюsisarкl HemostasisViteria 
(ISIIIC) КОІО in І•• !1ЩІІ of І"...., Ьdoft \IJJg<ry. ihe prodi<liYO val,.of )JRQ)J<falioo ~оrІ<іаІ Organ FailtR/WE""""' (SQF/i) da" 1/>U( = 0.844). lef\Іm loct><e (о\ІК = O,SOS), 

" ld <)'Ісlіс hlcod Р"""" (Sі'В) d>Y [оІІК = 0.!08) Ь<Іооо ""9"У ~""' <~oficant. 111< SOFд I/IIJC = 1!.844) "1<1 А!'!.СНЕ 11 """(дІК = 0,802), "'"" ~"'" 1/>UC : 0.884), D~lln<r 
I/IIJC = М 12), дnW>""'tin (AUC =О 81 S),andCRI' 1/>UC = ~856) І""'· SP8 (0.856)wthin the6"t71 ho.'Іaft" Іtr!J"Y ""''""' gcod p<e<ii~Oflolshorl·teП11oщcomos (Р = 0.000). 
Со n'Jusion.s: 1t v.•as <onfirmt'd tfІг:І thtee р.;:~ m~ti'rs 'ІJtrf predi<tors of е~ rty m()fl~lity bef-ore ян-gеrу, none of thtm iцludtd paramettn e>f <Oilgt.1ation а nd st\'en JWІІmeters 
vla 12 hoursJfter surge.y, wtlidl Мd lnduded some parгmeters of coagulatloo. 

- КЕУ WORDS: srn.ill tюvJel oЬstцкtion,paramei~of coJgulation,. se·Іerity,prognosis. surgery,moнality 

\NTRODUCTION 
Sнrgical t reat me11t ~апаІІ ЬО\\•еІ obstructiot1 (SBO) re .. 
mai11s о11е of tl>e most сЬаІІеоgіІІg problems of emcr­
geJlC)' ;.:"tb<.iomi.o(ll S\trgery І10\\1adays, most St\t<.iies lla\'e 
sho\'IП that опе is а heterogeпeous syпdroшe cattsed Ьу 
ао imbal<шced 11os t respo11se to obf\tratio" and ischeш і а/ 
І'tecrosis of tl'te sm<'~ll it'tfestiІ'te . Т11 аІІ of tl'tese cases, tl'te 
p~\thologkal prOcІ.:.SS('S rnay ]eacl to isc~н:mia, nccrosis, 
i1нest inal perforatio 11, perit011itis, .sepsis (1, 2j . l t has 
beell o·eporІed tl1at SBO ассоІІоЩ fсн· 12% to І б% of<ur­
gical hospilaliz.•І ions. abuut 40% of cases arc associatcd 
due \"itl1 strangulatioп of the small iпtesti11e> at leas t 
300>000 surgical procedш·e.s are perfo1·шed ашшаІІ у 
ill ІІ>е Ullited Sta1csl3]. No11v iablc aspiІyxiatiorІ of ІІJс 
small jпtestiпe accounts for 16% of SBO> \'lhich fош· times 
incrcase the гisk of death і11 comp~\risoп \\11th Lhe 1·~неs 

і11 р:ніенts \"ith viable asp~1yxiat i011 {4 }, at'd і І) р<Ніепt.s 

"'ilh slraпgulalion, SBO had а moo·tality rate uf 2 to 10 
times ~~jglн;•r than patients "''jth non-straлgulation ISl . 
Jt '''as 110ted t l1йt the violмion of maao-tшd Іпicrocir­
culation in t l1c carly stagcs Ьсfогс aod ;.t(tcr sorgcry ів 
patie11ts \\'it1 ~ SBO coнt t· ibtttcs to sig11iІJcaлt shirts ir1 
h01нeostasis an d plays а шаjо1· ro le in the developшeпt 
of n1І.ІJtiple org;.\д disordcrs d ttC to frcчocнt disscr1:J iнatcd 
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aJ~d oftcн шtcootrolied acti\•::ttioп of coagнJ;.,tioн. Lots 
of patho logical conditioпs ca n al.so cause disseш inated 
io.travascu}(lr co:Jgolatioн. \\1itl1 scpsis, organs dcstroctiort 
(c.g .• se\rere pat)Cte::\titis, лecrosjs of ttle );.:"t.rge i11testine. 
repet·fus io ll sунdгоше, сапсеr> trao шa, e tc .) that Ьеіпg 
~шолg the most сошmон triggeria g factors [6.7j. Т11е 
prevalet1ce ot'tl1ese disorders <-iepet'lds 011 rl'e cot1ditio11s 
ofhospjtaJization. tjюjng oпset o f diseascs алd is ~1ig~1er 

ів critically іІІ patieвts- :.tdrнitted to i11teпsive care tш its 
(8- 12]. Тl~е To lerl1•tiOI1йl Society for Тlнombosis a11d 
HCJІ'IOStasis ~1aS d t:fitlC(I .DIC S)'IldrOifІC is ап aC(jllired 
$увdrоше charac terized Ьу intra\1a.scular rtcti\rat io ll of 
coagulatioп \\•ith loss of localiz.ation arisiпg ft·oш variotts 
causes j 13 \. ТІ1е data онІІІе possibility о[ ІІSінg screcoiнg 

coagulat ion paraшeters fot· the o.tssessment and predktiпg 
earl)' пюrtality і п paLieпts \•/itll .simple an d straвgulated 
SBO are coнщdictory llO~<•days. 

ТНЕдІМ 

11Іе sludy aimecl lo evaltoato:: tltc po.sibility of usiпg scrccn­
illg шarkcrs of coagolat ion to thc assessmcпt or St\•Crity 
and pп~dict .short~terrн o utco mes ів patients \'iith small 
bo\vel obstп•ctioн. 
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MATERIALS AND MEТHODS 

STUDY DESIGN AND SEПING 
А t\''o-center retrospectiv.e study at the Kharki,, NatiOІ1 <1 1 
Medical Uвi,rersity. Uk raine, included ї ~ patieпt$ Q\'er 18 
анd lcss U1M> 60 )'Cars of agc "' 11о "'"S admittcd to the JCU 
dнring the іл1шеdіаtе po:•rtoperative phase. The stLtdy '''as 
conducted а bit more than І\\'0 years. froш Septeшber 1. 
2019, to Noveшbe~· 30, 2021. анd " 'ith tl1e appro,•al of tl>e 
Univcrsit}· Etl>ics Сошшіt~сс (thc protocol oi Ethics CoІТ>­
mittcc No. 5-21 (OJ 16t~00499) iro111 Octobcr 25, 2021). 

lпcl нsion critcІ·ia : thc; StLІdy iпcludcd шсn and 'А'Оmсп 
\VI>o \vere admiмed to tlle hospital "'іІ І> SBO. 
ЕхсІtІSіОІ1 criteria: ра І ient·s \Vitl1 те.сhаІ"І ісаІ ІаІ·gе ЬО\\'еІ 

оЬ:Ю"І.1С І і оо; ingL1ir1al J1e1'11 іа; eat·Jy postoperati,,e SBO oc­
curring lcss thaп ЗО days al'tcr thc. <.1Ьdшn іваІ opc1·atio11~ 
paticпts ".:ith а kпО\\'П history of ascitts; c()nюrbid.i(-y \\'itt) 
<1C\Ite myocю·dia l i11f.1 І·crion <1пd sr1·oke; post-re-sнscitatiOІ1 
іІІІІеss dt~e to stoppiпg effccti ve blood circulat ioп nІІ<І а 

refi·actory sl1ock; рrеgмш су: СаJ1ССІ' іJІ aнaiYlІ)esis. 

PATIENTS AND COLLEO ED VARIABLES 
АІІ of these patieшs \\'Cre ІАІІ(ІегgоіІІg surgery. п.е pІ·imary 

ооtсошс шеа5шс \VЗ5 (fc.:tCI1 <Шd it wa5 dcfiпcd as aJJ .. caнse 
in .. Jюspital шorшlity 30 days aJtc1· sнrgcry. Paticnts: \vcrc 
divided ioto t \\'0 groups: іо Фе І st i Іlt ludcd tJ10se \vitl1 а 
positive ОІІtсоmе (SІІrvivors, n = 64), a11d ін the 2nd tlюsc 
'''jtb ad\'erse OLІtcomes (oon-survivors, о=7). The fo iJo,v­
ing (iata \\'Crc collcctc(t: agc, gcвde1·. hody шass і11(Ісх 
(Вtо.Н), ІаЬОІ'(ІtО ІУ dt~ta \vi tL) tlle dеtеІ'tпіпаtіон of со(Іg1•­
І<ніоІ\ stnt\ІS ін t))e vоІщ11е of scs·eeпiпg coagtІ iogmш; tl1e 
severiІy 'vas саІсІІІаtсd fог еасІ1 patient: Act~te Pl•ysiology 
and Chroпic Health F.\•alll.atioп (АРАСНЕ) 11, Seqt~eпtial 
Organ FаНшс Л55ЄSSІ11СПt (SOFЛ) апd thc ІвtеІ1)аt іоваІ 
Society 011 Тl~rombosis a11d llemostasis (JSТI І} CІ· iteria 

for Disscmitшtcd l ntг•vasClllar CoagІІiation (DIC) sco•·os 
(ІS'ГН for DLC), and tho пaтureof complicatioпs апd rcsults 
(shorІ-tem1 111011ality "Р to З days анd <lш·ing ЗО days). 
ТІ1еrе \\•er-c t'''O сІ і 11 ісаІ obsen•atioнs aod 3ssessme11ts 
dLІri 11gsurgery: paHcr1ts " ,.itl1 re-v·ersible sпн11І Ьо\\,СІ isct1-
cюia and p~-tti;;n ts \vitl1 irre.vcrsiblc SІnall bo,vcl ischeшia. 

СошрІ ісаt іовs afte1· sнrgery \VЄІ'Є graded ассоІ·dівg 10 tl1e 
CІ.-•icn-Diпdo сІ:щіfісаtіон [ 14]. 

STATISТICAL ANALYSIS 
Сошраrіsоп of {temograpl1ic апd сІ івісаІ <lata of'tl1e-pa-
1ieots (survi,,ors анd t10n-sнrvi ''ors) \\'as accomplisl1ed Ьу 
employi11g Мам-\І'І1іtнеу test мd ;:2 test for qмІНіщіvе 

variabks ( І м stcp). Со11ІЇІШоtІs data "'еге p1·csentcd as 
Ме (Q I; QЗ), " 'here Ме is 1 І1е шеdіюІ, Q l апd QЗ is tl>e 
inteІ-qІІarti le •·апgе (fQR). 7.е,·о hypoІIІeses (НО) і11 sшis­
tical tests 'vere rejected at а significмcc Іс,•еІ of р 2: .05. 
Thc ~1pability of c<:tch p•·ognostic іпdсх <--шd biological 
юarkc1·s to prcdict moІ·tali ty \\•as analyzc(_l Ьу tІн: rt.'tci\·cr 
operшing clщracteristic (ROC) Cllrve. TIJe area tІII(fer tlle 
ROC cнrve (AUC) a.1d tl1e respecti ve confideпce intef\•al 

(С[) 'vas 11sed as а шeasure oftl>e ove,·all i11dex ассІІrасу 
Ьу tl>e selecriotJ of t>arametets і 11 tlte І • s1ep. The a•·e~s 
нnd;;r ti1C ROC СНГ\'С \VCrc d~tcлnined JOrt:ach score апd 
еасІ1 biom;}rkeІ·J іlщІ tl1e sigпificaпce of tl1e di ffereвc.e-s 
Ьсt\\/ЄСІ1 tl1c111 \vщ; зssc-ssc.cl ашt taken into accoun1 its 
95% coofide11ce iнterval , ТІ1е .,,·og11ostic efficacy of t!Іе 
mod~ls \Va~ asscs.scd Ьу <liscriюination bast.::d оп thc AUC 
ind~x: thc efficacy of thc rnodc;l '''ll$ coпsidcred liю1tcd 
а!" ЛОС ::: 0.70; \vas co11sideІ·ed а good 1110del at AUC::: 
0.80, a11d ехссІІеnІ at AUC 2: 0.90. Statistical analyses 
\VCre perfortncd liSillg tlle sothvare sтлnsпсл 13.3 EN. 

RESULTS 

PATIENTS, OPERATING DATA AND 
POSТOPERATIVE COMPLICATIONS 
Ouri11g the st1..1dy pe1·iod, ї І patieщs н11dе1'"'елt emergeвcy 
sшgcry for SBO. 0( tiІCSc, 7 poatieпts (9.9%) di('(l іп UІе 

IІospital postopcrati,•cly (Figшc 1). Froш 28 (39.4%) pa­
tieпts \'lith strangulated sшаІ І Ьо\.,:еІ obstГLІctioв (SSBO), 
1J1e ~dJ,esive disease ,,,::1s tl1e pr iJпary etiology ін patieats 
{71-4%), a11d tl1e vоІvнІІІS ""s t"he secoпd (28.6%}. 

Patieнt t llaractcristics а1·е sho\vп in ТаЬІе І . ТІ1е gro\lps 
that ''.:еге ~tudicd di(_t ІН)t ІкІvс sigІ)ific<шt <lit1Єrences іп 
gcn(k r. І11 SLІr\: ivщs о(' paticnts \\··crc of" ons:ct of sofi~cry 
more likely tІнш іо І)ОО-SІ.Н"\'ЇVОІ"S 1 aod іо рt~ІіеоІs \VI10 

sшvived ,,,..еп~ of onsct of rcStІSCiLatioo апd its dш·ation 
bcfore StІrgety also 1nore carly. 011Jy tІю lapat·oscopy ap­
proach І>:ц; becn ін 12.5%, only ІІ1с laparotoшy іІІ 7R.9%. 
a11d t]Je l>ybrid іо 9.9% of patieпts, 

LABORAТORY STUDIES 

BASELINE CHARACТERІSТICS 
Tht: rC:sLІ its of tttc distributioп of paticnts Ьу thc ctшng~..~s of 
laЬor-.:~. tory data <1nd sevcrity dcp<mdiлg оп Lhe онtс.оше are 
preseпte-(i і п ТаЬІе 11. Therc \Vas 110 significш11 сопеІаtіоо 

Ьеt\\'еен йtе indi,,idual paІ·t~rnetCІ'S of rl)e і н Іеgrаtіон tesІs 
алd the iлd icatOІ'S оІ' tl•e scrcetliІІg coagІІiogram beforc 
sшgcry іп L \VO grOLІps of patients. 
ТІ1е data of" patie.J11S \Vill) i пcreased Je,rels of D-di шer. 

CR.P, авd Іасt:не іп patient.s. before sшgery ів <1 comparнtive 
aspect is preseoted і 1:1 Figure 2. As it \\1as slt0\\'0. only tJ1e 
lc\•cJ o f'blood lactak~ siьrлiflcantly (_liffcп.:d іп patic:пts \\'iLI1 
nun-SSBO and SSBO boforc surgcry (Р = 0.0 12). 

ROC CURVES ANALYSІS OF BIOMARKERS FOR 
PREDICТING EARLY МОRТАІЛУ 
Т11е i І)dic3tors "'ere selected that '''ere credible :щd Ье· 
loнged to the category of good attd excelle11tmodels before 
:шd after surg~ry "s sІ•о"п ir> Т~ЬІс 111. 1hc AUC orlactatc 
Ьеfш·е surgery \\'OS 0.805 ( Р = 0.000), and AUC <Jf SBP 
""' 0.808 ( Р = 0.000). At the sаше tіше, t.l>e АРАСНЕ 11 
апd SОІ'Л scores "еге reliable for assessiнg tl1e severily of 
po.tLi('п Ls, ho,.,:e\'Cr, tlte SOFA scorc tнrned ouL to Ье шон· 
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ТаЬІе І . Patients, op1rating data and posloperative compli<ations 

lndicators 

Ages, 
Ме !IQRI 

Sex: 
-m<~ le 

· femal~ 

BMI, kg/m2, 
Ме (IQRI 

Hypctensior at diagnosis (SBP < 90 mm Hg), (%) •• 
lV fluid administtatiort befote surgery, (%)­

Vasopressor before surgery, (%) *• 
OnseL to sшgery. (mio) * 

Ме [JQR] 

Surgical appro~c:t,, (%) -: 

laparoscopy only 
lapi'I І'Otomy ОІ)Іу 

Laparos<:opy + Lap<Іrotomy 

Туре о( surgery, (%1 " : 
Adhesiolysis. drainQge 

Rese-ction of the small intestine, anastomosis 
Resecticn d tі'н~ small іntеяі Ін~. stoma formation 

Тіmе of surgery (min), 
Me (ІQRI 

lntraoperative fluid administration, (%) •• 

AІТ\CUnt or nuid during s:urgery. (l} 
Ме [IQR] 

tnt-ra ... abdominal <omplications. (%) ... 

Re·laparotomy, 
(%)•• 

Hospltallcngth o f stay (days), 
Ме [IQR) 

Ctavien·Dindo clas,sitkation: 
1 
11 
Ша 

І І ІЬ 

IVa 
IVb 

Survivors 
(n ; 64} 

54 
( 18·581 

28 (43.8%} 
36 (56.2%} 

24 

[22-291 

7 (10.9%) 
64 (100%} 
s (7.8%} 

80 (60- 1 50] 

8 (12.5%) 
50 (78.1%) 
6 (9.4%) 

42 (65.6%) 
19 (29.7%) 
з (4.7%) 

148 
[40·170 1 

64 
( 100%) 

2.4 
{1 .8-2.8] 

12 
(1 8.8%) 

1 
(1 .6%) 

11 
(9-2З) 

Outcomes 

Non-survivors 
(n ; 7} 

56 
[4 3-60 1 

2 (28.6%} 
5 (71.4%} 

3 1 
[24-35} 

5 (7 1.4%} 
7 (100%) 
7 (100%) 

90 (60· 125) 

6(85.7%) 
1 (14.3%) 

1 (14.3%) 
s (71 .4%) 
1 (14.З%) 

184 
[110· 190} 

7 
( 100%) 

3.0 
(1.5·3.2] 

2 
(28.6%) 

2 
(28.6%) 

з 
( 1· 5) 

NA 
З І (43.7%) 
15 (21.1%) 

7 (9.9%) 
з (4.2%) 
4 (5.6%) 
з (4.2%) 

р 

value 

.132 

.0 78 

.ооо 

.0 14 

.778 

.ооо 

.449 

.0 14 

.ооо 

.0 16 

.078 

.011 

.987 

.04 1 

.ооо 

Note: • The time of surgery v1asdcfined as thc timeof starting surgery; "'Statiticallysignificant differenceas determined Ьу x2-cr~er~; Р- Mann·Whit · 
ney test; Nд • 1101 apJiicable; ВМІ · body mas~ index. 

sigпific.ant beforc surgrry: the AUC of its Іv:ІS 0.855 (Р = 
0.000). 

At 72 hours aftrr surg<~т. the predictive va]ue ofD·dimer, 
antit lнombin, Jactate ІЄ\•сІs, CRP, SBP. АРАСНЕ 11 and 
SOFA 1vas also assesseti <Jsiog tlte ROC metl10d (ТаЬlе 1!1). 
The а!'еа шtd<J· tlte ROC curve (AUC) of D·dimer 1vas 
0 .8 12 ( Р = 0 .000); AUC of antith t·oшbill " 'as 0 .815 
(Р = 0 .000); AUC of lactate 1vas 0.884 (Р = 0.000); AUC 
of CRP ІVas 0.833 (Р = 0.000); AUC of SBP ІVas 0.856 
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(Р ; 0.000). As it " 'aS sho"n Ьу tllis rcse•rcl> d:на, tl>e 
АРАСНЕ Jl (AUC = 0.802) a11d SOFA (AUC = 0.844) 
scores \verc also re1iable for asses.sing the ~e,•erHy of pa­
tient5 after sшgery (Р = 0.000). 

Despite t ІІе smallпumber ot-observatioJJs, tl>e pt·edicti ve 
''aluc of ROC cнrvc::: sig-гt i ficaпtly diffcred апd \vas шогс 
sigпi fic.a11t for thc S()FA ашl А РАСНЕ 11 scш·cs boforc 
SLtrgery (FiglJJ·e З) compared ro tl1e level of D · d imer 
(A UC = 0.673) a ll(J 1hc ISTH C ritcr ia r·~r D IC scorc 
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ТаЬІе 11. Laboratory data and scores of severity in patients depending on the outcome 

Before surgery Via 72 hours 
lndicators р 

р 

Survivors Non-survivors Survlvors r•on.survivors vafue 
(n = 64} (n= 7} (n=64} (n=7) 

Plotelet ( І O'/L), 277 253 
.055 

267 21 1 
.ооо Me(IQR) 1210-401) (203-309) [223-311] 1178·215) 

D·diІ'ne( <ng/ІnL}, 214 241 
.268 

212 265 
.ооо 

Ме (IQR) (112-324( (213-378( (111 ·267( (221-412) 

f ibrinogen [giL). 4 4.5 
.1 4 1 

4.7 5.8 
.006 

MeiiQRJ (3.1-5.41 (3.8·6.81 14.0-6.21 14.6·6.81 

АРП (<ес), 31.5 33.5 
.з 15 32 36.5 

.350 Me(IQR) 125·431 121·461 122-441 124·481 

INR (%), 89 77 
.176 

85 73 
.032 

Me(IQRI 165-991 (64·821 (72-1041 (56·821 

Antithrombif), 80 68 
.058 

74 56 
.003 (%) (65·951 (42-78) (62-911 (40-74( 

Lдctate (mmol/l}. 2.1 3.2 
.ооо 

2.2 4.8 
.ооо 

Me(IQRJ (1.8-2.8) (2.6·5. 1 J (1 .9-3.61 (3.2-8.3} 

CRP(mg!l), 86 183 
.ооо 

92 201 
.ооо 

Me (ІQR] {76·1 53) (141-211} (82-162( (160·213( 

5BP(mm Hg), 115 80 
.ооо 

І ЗО 65 
.ооо 

Me(IQRJ (100-160) (70-100) (90-1551 (60-100) 

АРАСНЕ 11 sc:ore {points), 
11 21 .ооо 14 26 .ооо Me(IQR] 

(9·161 (15·281 (6-151 [12-321 

SOfA SCO(C (рОіІНS), 4 8 
.ооо 

9 14 
.ооо Me(IQR] (3-9) (5· 111 (3·9} 15· 12} 

ІSТН ((ite(ia for D:C 
(points), о І .1 69 І 2 .006 
Me(IQRJ 10·21 (0· ЗІ (0-2} (1·41 

NоІе: Р - Marш-Whitney Іest; ІМ· not аррІісаЬІ е; CRP -С reaclive pro1ein; АРП - ActivaІerl Part iaiТhromboplasІ i r> Tin~e; INR - lnlernalionгl Normalise<l 
Ratio; S8P- systolic blood pressure; АРАСНЕ 11-Асuте Physiology And Chroni< Health Evaluation; SOFA • Sequen1ial Organ Failure Assessment; 1$111 for 
DІС - lnternational Society on Th·ombosis and Hemosтasis Criteria for Disseminated lntravascular Coagulation. 

(AUC = 0.503). АІ 72 hош' aftcr sш·gcry, SLІCh rnarkcrs as 
SOFA апd АРАСНЕ 11 scot·es, апd also D-dimer srudied 
Ішd а good prc.clicti\'C ability ( Figurc 4). 

DISCUSSION 
As <tS<tal, tlte ноп-ІІсорІаstіс mесІшІ iJ.tciLІdcs t>Vo fofiІІS 
like а simple ( tюn-SSRO) апd а strangulated obstructioп 
($SB0) >Vilh IJte foJI01"ing causcs: a(IJtCSiOІІS (80- 91%), 
volv<tltrs ( 4-6%), intussLІsІ?.pt ion (3-5%), bezoar ( 1.2-4%). 
gallstoмs (0.5-6%}, Crolнt's disease (0, 7-3%). foreigrt 
bodies(0.2-I %), otl>ers (0.5 -3%). The development ot'SBO 
tІ·iggers а \'І І·щІе cascade of di\rerse patl1ological processes 
~1AёcLing аІІ orgaпs апd sytteПl -S. HO\\Ч~ver. the centrall ink 
іл t!Іе developrнeпt of obstrLІct iotІ is <iirectly itself the small 
iнtestiпC', rc.preseatiнg t!t~ priJ11aГ}' анd таін source of 
e11dogenoщ iпtoxkatiol1 шd MODS [15]. 

Jt is knoi\'П that SBO Іvilh/І"ithout small bo1vel cntrap­
Пlent, sepsis and other citica.l disorders in -abdoшinal 
SLІrgery arc associated "'іІ!І coagttlopatlty ra11gi11g fro!\1 
hype1·coagulability to acute dissнІ1iпated iІ1t І·ava.scular 

coagulation (DIC} f\6] . lt 1vas sh011•n that the hemosta· 
sis-rel3ted paraшetcrs as а predictor of poor ootcoшes іІІ 

ICU patients [ 17]. \Vhet·ein.. D-dimer, protein С, pюtein 
S, ''СШ \\'іІІсЬІ·дпd fa..:tor 4\ГІd aпtitJн·ombiІ1 indk.tto•·:s \'lc:rc 
most often mcntioned іп tltis ctont<·xt [ 18. 19). 

Іо OlJr st'"tdy \-\1';;15 s))O\,rl\ that i пdepeлd ent ,, .. se staл ­
dard (screcнiнg) of coagulogra!ll paraJneтers, socJІ as 
fibrinogeп, АРТТ, INR, D-din·.er апd !ST H Criteria fo r· 
DIC in p<~tients " 'illt SBO ''"' not associated ІVitl> the 
ad,,erse short· term prognosis. Several stшHes have been 
pttblished 011 tlte diagoostic sigoificaoce of D-diшer 
in acute lesioпs of the small i11testi11e [20], as it is ІVеІІ 
l1ave knoNп tl'lat dat11age to tl1e va.scнlar '''а І І trigge1·s а 
cascade of physiologica) reactions іп th<· body Jeading to 
acti\'3t ioп of endot]1elittm '''it!1 the fort'H:atioп of а blood 
clot. Jt cottsists of blood cclls and libritІ proteiн bttt as а 
resнlt of ІVorkiпg of tl1< fibriпo:ylic system, fibt· iп is spl it 
i11t0 SПl::\lJC I' fragrneпL.s, апd ;_t V~\ГiCt}' off1bri11 degrad::ttiOn 
products о( ''arious tnolecular \\eights are foпned, inciLІd· 
інg D -ditІ>ers. For tl1ese reasoos. tlte clot does oot spread 
fн') t11 tl1e site of the ''essel damage th rotІglншt tl1e entire 
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ТаЬІеІІІ. Diagr.ostic vаІне оІ D·dimer, Plarelet, Anli ІIІrornbin, lасше, CRP, SBP. АРР, АРЛСНЕ 11, а nd SOFA scores (or іп-hоsрі ІаІ шоrІаІі Іу 

Variable AUC 
Optimal cutoff 

SE 9S% CI Se nsitivity Spe-cificity 
value 

D·dimer, (ng/ml): 
Befot~ surgery 0.673 215.5 0.05 12 0.555·0.771 0.542 0.853 
Via 72 hours 0.812 243.5 0.0846 0.773·0.854 0.854 0.857 

Pla·tclct, 
(1 0 '/L): 0.730 310 0.0587 0.622·0.754 0500 1.0 

Before: sшgery 

Via 72 hcurs 0.765 245 0.0723 0.632·0.789 0.612 0.876 

Anri tiІrornbln. (%): 
0.786 82.0 0.0762 0.689-0.832 0.560 0.789 Before- sшgery 

Via 72 hcufs 0.8 15 70.0 0.0876 0.694·0.843 0.62 1 0.794 

lactate, (mmol/l): 
0 .805 2.15 0.0543 0.711·0.854 0.600 0.821 

Beforc surgery 
Via 72 hours 

0.884 2.65 0.0721 0.743·0.934 0.782 0.9 11 

CRP, 
(n>gil): 0.625 136.5 0.05 12 0.51 1·0.721 0.486 0.877 

Before- sшgery 
Via 72 hours 0.833 210.0 0.0867 0.754·0.897 0.667 0.905 

SBP, 
(mn> Hg): 0.808 112.0 0.0667 0.693-0.861 0.791 0.818 

Bcforc- surgery 
Via 72 hours 0.856 135.0 0.0932 0.7;!4-0.922 0.689 0.976 

ЛРЛСН Е 11 score: 
Before: surgery 0.785 13.0 0.0543 0.557·0.821 0.897 0.542 
Via 72 hours 0.802 14.5 0.0789 0.676-0.864 0.95 0.857 

SOFA score: 
Befote я.нgеrу 0.855 55 0.0734 0.699-0.872 0.758 0.8 
Via Т2 hours 0.844 95 0.08 12 0.682·0.883 0.840 0.966 

ІSТН Critcria tor ОІС: 

Befote surgery 0.503 25 0.05 12 0.41 2·0.546 0.45 0.071 
Via 72 hours 0.762 15 0.06 14 0.765·0.808 0.875 0.7 

Note: CRP- С -rщtive prolein; SBP- 5ystolie blood pres~ure; дРдСНЕ 11 -А(ІіІе Physioloqy And Orroni( He~l th Eva lнation; SOFil -Sequential Oiqan Failure 
Assessment; tSrn OtC -lnternationat Society or1 Throюb~sis ar1d HemosІas is CnІeria for Disseminated tnlravascular CoagulariorІ . 

vascular bcd. 'І hc pr·csc11cc of fibrin degrad;ttion prodtrcts 
re Aects the simнltaneous acti\ration of ~юth coagulatio n 
аш1 fibri•юlysis . 11>с ЬіgІ> 0-dirJІcr levcl is obscrved ir> 
diff'ere11t COI1dit iOІ1S sucl1 as agei11g, ілtlаІ11ШаtіОІ1 , carкer, 
rem>l failtrre, erc. ]21-23]. As it "as sІю"о Ьу our sІudy 
tJ1at :ш inc1:ease in the level ofD~diшeІ· Ie\•el \Vas ob~erved 
in 11 (39.3%) оі' patients "'іLІІ SSBO bcfor" surgcry, but 
it data \\'as not re liable in сшпра1·іsоп to patient.s Nit11 
ІЮІІ-SSІЮ. Natнrally. tl1c isstІcs may arisc :tbout tЬс ob­
jectives of 11\е sttrdy ІІS.ілg tl1ese markel'S of coagolatioJІ 
ir~ p:Hicнts, cspccially si1'1CC tltc laboratory cliagnostic 
dt'Іta do І"І Оіt рІау а sig11 ifica11 t. role і 11 est•tblishi11g tl1e t'act 
o f o~>sLructioп апd strat1gнlation o f the smaH intestine? 
Since the Ь iotпa t·ker$ of coagulabil ity sucl1 а~ fibriпogeн, 
APTT.INI~. D-diш<r and JST H Crileria ior !D tC. 1vere поІ 
s l>oІvn as specific споІІgІ> for Іhе diagмsis of obstrІІctioJІ 
апd strangttlation of tiJL' srnaH i11test і пс bcforc Sttrgcry іп 
0 11 t srщiy. and tJ>ey had beerJ also нseJess for determiJUrІg 
the пееd for .щrgery і11 any particular case.s, these шark· 
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crs ~ tad uscd to dctl'rminc tl1e ргеsснсе апd sc-verity or 
metabolic disoгders in аІІ ot- t}н~ patients. 

la addition, {or tl>cse p11 rposes, "с нsed corn.rnonJy 
п1easнred шtнkers sнсІ) <'~S C-reactive protei11 (CRP), 
І а еще leveJ, systolic blood press11re, scores of SOFЛ щd 
А PACHF-11 [24, 25 J. lt <hould l>e ро і r>ted Ollt tha1, even in 
tІн;• case of iлtestinal is(·ht·mia, шаП)' stшHes c:lid nut find 
sigt1 i ficaпt differences іп tl1e.se jпdkators bet'''een patients 
reqнiriпg cons~rvativc trcatmcnt tшd LIІOSC rcqLІiriпg 
stнgery, rнaking tl1ese markers а little in forrnative for 
distiJІguisiІing betwccrJ tl>cse categories of paricnts bcforc 
surgery. Nevertl1eless, ilrtempts to нsе iпdicators. cl1at are 
sensitive for diagnostics соntіпне and опе of these sensitive 
iпdicators is І .· lactate \Vhich is the et1d prodttct of апаеt·оЬіс 
glycolysis. in tlкlllime ІvІ•іІе 0-lactate is mai nly prodLІced 
Ьу tlte сrнеsІімІ bacteria. Sіже cells of реорІе cootai11 о"ІУ 
ап іsошсг l~ictate dchydrogL·nasc tl~at is syrttttcsized in hu­
rnaos, !І>е сонtеІІt ofJAact<Іte is iлcreasi.нg dLІriлg risstre 
hypoperfщio11 a11d cett hypoxia (26]. ln 2020, t\·1. ~ah in 
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Fig. 3. Performance of prediction models asassessed Ьу the AUC for death 
before surgery. 

et аІ. мted that tl1e presc11ce of а11 i11testi11al obstrнctioll 

іп her11ias a11d l1igh sеrпш lactate levels might iпdicate 
а poor prugrшsis апd Lhe need f<>r resecLion of the sшаІІ 
iпtestine ін pa1ients \\'ith strangLІI:зt ioп 'iL1riпg the preop­
eralive aSSCSSІПCПI 1271. 111 ОLІГ Slttdy, SСГLІПІ )actate beCore 
surger·y ( optirнal cutolf vаІне \Vas 2.LS mmoi/C) l1ad а good 
predictive val11e (AUC = 0.805) \V itiІIO\V seпsitivity (60%) 
and high specificity (82.1 %} (Р = 0.000) as ап indicato1· of 
progнosis for short·term mortality before sнrgery. Тltis 

iнdicator also sigoJficaпtly ditfered ін patieнts '"НІ1 SSBO 
анd нон-SSВО before stІrgery (Р = 0.012). 
То Ье sum up, the carefLLI monitoriпg оІЇІуроtепsіоn 

а пd biochemical chaнges associakd " іLІІ rnet:tl>oli c 
disturbaнces in patieнts '"itJ1 $130 can COІHribLLLC to the 
earl)' p1·e\reпtion of complicatio11s t.hat migh t осснr afte1· 
emergency sш:gery іп these patieпts. 

Our resea1·ch has severalli Ілitatioпs. Fі па of аН, tl1 is \Vas 
а retrospecti\'e stнdy, oor dдta ,,,(IS based 0 11 tl1e шеdіс.аІ 

records of patieпrs "'ho "'ere treated in опІ)• \\\"О IІospitals, 
and "е соІІІd nor compJerely <Іvoid sоше bias іп the selec­
tion of data. Secondly, due to tІІе relatively srnall сІіпіс;\] 

sample, Lhe results obtained rcqLLirc further verification, 
,v]ticiІ '"ill o~;tke it possibk to morc clcarly csrablislt tltc 
set of preoperative data 0 11 the presence of infriпgement 
of t he s.гпаІІ iІHesti 11е before the operation a11d the timiпg 
and type of surgical inteJ"\'ent.ioпs іп our opinion. 

.. 
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Fig. 2. Elevated preoperative 0-dimer, CRP, and lactate le•1els in patients 
wilh non-SSBO and SSBO(*- the comparison was accordinglo the X2Іest), 
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Fig. 4. Performance of prediction models as assessed by the .~UC fordeath 
viii 72 hours of surgery. 

CONCLUSIONS 
The stнdy coafirщed tl1at tІІГее сІіІІіС<ІІ анd laboratory 
p~raшeters are factors associatecl NHh sЬort·Lerm out4 

corпes in Sl!O before surgery (lact"te level. systolic blood 
pressure, апd SOFA score) and seveп parameters during 
72 hoшs afte1· sш·gery (D-dimer, aвtithrorпbin, lactare, 
CRP levels, systolic blood pressure, АРАСН F.ll,andSOFA 
scores). Screening tests of coagularioв did not affect pmg· 
11osis beforc cmcrgeвcy surgcry ін adults. а•к1 althougl1 
і в patieщs \Vith SBO sorнe of the fibri tІ degrad atioп 
products \'let·e se11sitive Л"tarkers for slюrt- tіІне mortaLity 
dtІt 72 }н>urs after ~юrgt·ry. monjtoriпg oJ" iпdicators of 
coagulogram сан Ье usecl as an estimate the poteнtial risk 
of developiнg DJC and monitor ан iвitiated coпscrvative 

therapy. Т.•kіпg і пrо ассошІІ the complexity авd arпbigнity 

ofthe resнlts obtained, and the i пconsisletк y of other data, 
it is necessa1·y to сопtіпuе studying tl1e potential factors 
atfectiпg tl1e r·isk of Ьо"сІ straнgulatior> іп SBO a11d tl1e 
progвosis of mortaliry ін ditfe,·eвt age groнps. 

ABBREVIATIONS 
АРАСІіЕ 11: АСLІІС Pl1ysiologyaod ChroJ\iC JicaltJ1 E''aiLІ ­
at inп; А РТТ: activated pa~·tial thюmboplastiп time; AUC: 
агеа uпde1· the І~ОС curYe: ВМІ: body mas< index; СІ~Р: 
С-геасІі\•С protein: СТ: computecl tomograplч•; DIC: diS· 
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seшinated iлtravascн)ar coagulatioщ ICU: inteпsj\'C care 
units; ІQR: interчuartile ra11ge; ISTH: l пternational Society 
on Thrombosis ""d Hemostasis: lV: іІшаvсноus: MODS: 
ІщІІtірІе organ fаі Іше syпdrome; non-SSBO: І10ІІ-st rщ­
gulated small bo,vcl obstпІCtion: IN R: Intcrн;Hioпal 
Normalised Ratio; SBO: small bo,vel obst.ruction; SBP: 
systolic ЬІоо<І pr..ssure;SOFA: $epsis-1·elated Orgaп Failure 
Assessmeпt; SSBO: strangulated sшаІІ bo,vel obstІ·uction . 
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