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Llenb: yny4lumTb pesynbTaTbl IeYeHUs NAaLUEHTOB C PAcNpPOCTPAHEHHBIM NEPUTOHUTOM Ha OCHOBE ONMTHMAJIbHOTO NMPOrHO3MPOBAHKA NPOrpeccupoBa-
HWA NEPCUCTUPYIOLLEro NePUTOHWTA B MOCNEONEPALMOHHOM Neproae.

Martepuan u metoapl: B McCieoBaHUE BKIOYEHbI 75 6ONbHBIX C PacnpOCTPaHEHHBIM NEPUTOHUTOM, KOTOpble BblNK pasaeneHbl Ha 2 rpynnbl B 3a-
BUCMMOCTU OT NPOTPECCUPOBAHUA UN OTCYTCTBUA NEPCUCTUPYIOLLETO NEPUTOHMTA MOCE OnepaLm U HeobXoAMMOCTM NOBTOPHOTO XMPYPrUYECKOro
BMeLLaTebcTBa. Mcnonb3oBanvch Npes- v MHTPaonepaLuyoHHble MHCTPYMEHTAJIbHbIE U KIIMHUKO-1abopaTopHble NpeaMKTOpbl NPOrpeccMpoBaHus
NepuTOHUTA.

Pesynbratbl: npegonepauyoHHoe KT-3HaueHne cBOBOAHOM KMAKOCTU BPIOLLIHOM NONOCTH MO LWKane XayHcdunaa, usmepsaemoe B efnHULax XayHc-
dunga (EX), 6b110 3HAUMTENbHO Bbille B OCHOBHOM rpynne nauueHToB, YemM B KOHTPOsIbHOM (28,35 EX npotvs 18,3 EX; p<0,001). bannbl no wkane
MaHreiiMmcKoro nHaekca neputoHuta (MWUM) 6biav 3HaUUTENbHO Bbille B OCHOBHOW rpynmne, Hexenu B KOHTponbHOW (25 npoTus 16; p<0,001). 3Have-
Husa npecencuHa (MCN), npokanbuuToHuHa (MKT) n C-peakTnsHoro 6enka (CPB) B ocHosHOM rpynne 6biam 1149,1 (153,7-2591) nr/mn, 12,7815 (4,286-
22,557) ur/mn v 232,5 (162,2-312,4) mr/n, a B KoHTponbHo rpynne —410,3 (56,1-980,9) nr/mn, 3,087 (0,995-13,399) Hr/mn 1 120,8 (25,7-280) mr/n
cooTBeTcTBeHHO (p<0,001).

3ak/toueHmne: npegsaraemas METOAVKA NPOrHO3MPOBaHMA NPOrPecCUPOBaHNUA NPOAOKAIOLLErOCA NEPUTOHUTA HAa OCHOBaHUM Nokasateneit MUM un
KoapduumeHTa abcopbummn cBobOAHOMN KMAKOCTU BptolHOM nonocTn npu KT B Komnaekce ¢ 6uomapképamum socnanenus MCM, MKT, CPE no3sonsert
NPaKTUYECKMM XMPYpram pacrnosHaTb NepcUCTUPYIOLWMIA NEPUTOHUT, BbiTb TOTOBBIMM K YXYALWEHWIO COCTOAHUA NaLWMEHTOB NPW NPOrpeccupoBaHnm
NepCUCTUPYHOLLErO NEPUTOHWUTA U CBOEBPEMEHHO BbINONHUTL 3,EKBATHOE XMPYPrUYEecKoe BMELLATENbCTBO.

KntoueBble cnoBa: nepcucmupyrowuli nepumoHum, mpemu4Hslli nepumoHum, eouHUYa XayHcgunboa, MapKépel 80CManeHUS.
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Objective: Improve the treatment results of patients with diffuse peritonitis by accurately predicting the progression of persistent peritonitis to septic
shock in the postoperative period.

Methods: The study involved 75 patients with diffuse peritonitis. These patients were split into two groups based on whether their peritonitis persisted
after surgery and if they needed further surgery. The study used pre- and intraoperative clinical and laboratory predictors to determine the progression
of peritonitis to septic shock.

Results: The preoperative CT attenuation coefficient of intraperitoneal fluid, measured in Hounsfield units (HU), was significantly higher in the study
group compared to the control group (28.35 HU vs. 18.3 HU; p<0.001). The scores on the Mannheim Peritonitis Index (MPI) were also significantly
higher in the study group compared to the control group (25 versus 16; p<0.001). Additionally, the levels of presepsin (PSEP), procalcitonin (PCT), and
C-reactive protein (CRP) were higher in the study group compared to the control group (p<0.001): 1149.1 (153.7-2591) pg/ml, 12.7815 (4.286-22.557)
ng/ml, and 232.5 (162.2-312.4) mg/I in the study group, and 410.3 (56.1-980.9) pg/ml, 3.087 (0.995-13.399) ng/ml, and 120.8 (25.7-280) mg/I in the
control group, respectively.

Conclusion: The proposed method for predicting the progression of peritonitis to septic shock is based on the MPI score and the CT attenuation
coefficient of intraperitoneal fluid, in combination with biomarkers of inflammation such as PSEP, PCT, and CRP. This method allows practical surgeons
to recognize persistent peritonitis, be prepared for the deterioration of a patient's condition with the progression of persistent peritonitis to septic
shock, and perform a timely and appropriate surgical intervention.
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BBEAEHUE

MocneonepaunoHHbI NEPUTOHUT, NO-NPEXHEMY, OCTAETCA 0Of-
HOM 13 Hambonee YacTbIX NPUYMH NETANbHOCTM Nocie abaoMUHaNb-
HbIX onepaumii. Hanbonee Takénoe TeyeHe NPUHUMAET NEPUTOHUT,
NporpeccupytoLmii Nocae onepaLmMm no NoBoAy BTOPMYHOMO Pacnpo-
CTPaHEHHOTO NEPUTOHWTA, KOTOPbIM NO CYTW ABAAETCA PeLManBUpYIo-
e BHYTPUOPIOLWHON MHbEKLMeN, 0OblYHO NposBAAtOLLECa yepes
48 yacos. MaToreHe3 AaHHOTO COCTOAHMA BECbMA CNOXEH W TECHO
CBA3aH C apPeaKTMBHOCTbIO OpraHM3mMa W CTpeMIeHWeM OpHOWMHBbI
aKTMBMPOBATb MMMYHOOTMYeckMe npoueccl [1, 2]. TpaguLuMoHHO
TaKMe MePUTOHUTLI Ha3bIBAKTCA «TPETUYHBIMMY, XOTA, GaKTUYECKH,
OHM ABNAOTCA NPOAO/IKEHNEM BTOPUYHBIX, PEXKe NepPBUYHbIX Nepu-
TOHMTOB. YalLe OHM Pa3BMBALOTCA Y HO/bHBIX C CONYTCTBYOLWMMMU daK-
TOPamMu PUCKa C NPUCOEAUHEHUEM CUHAPOMA NONMOPraHHON Heao-
CTaTOYHOCTM U cencuca [3, 4]. Kackag mynbTropraHHoin AnchyHKLMM
npv NPOrPECcCUpPOBaHNUM MEPCUCTUPYIOLLETO NEPUTOHWUTA MOBbILLAET
netanbHocTb Ao 30-64%, nenas 3Ty npobnemy akTyanbHon [5, 6].
MMKPOBHbIV Ner3ax Npy NPorpeccupytoLlem NepuToHnTe YacTo oT-
Nnyaetca oT Habaogaemoro npu apyrnx Gopmax neputoHmToB. Kpo-
Me TOrO, CYLLEeCTBYET BbICOKaA pacnpoCTPaHEHHOCTb BO3byanTeNEN ¢
MHOeCTBEHHOW aHTMBUOTMKOPE3UCTEHTHOCTBIO, U CBOEBPEMEHHOE
N afIeKBAaTHOE /IeYeHUe 3aBUCUT OT PaHHEMN AMArHOCTUKM, KOTOPYHo
MOXXHO 06/1eTY1Tb, ONMPAACL Ha KIMHUKO-NabopaTopHble NoKasaTte-
NN, UMEIOLLIME [OCTAaTOUHYH MPOTHOCTUYECKYHO LIEHHOCTb [7, 8].

PaHHAA AMarHOCTMKa M CBOEBPEMEHHOE HAYaN0 aLEKBATHOM
MHTEHCMBHOM TEPanuu ABNAIOTCA KPaeyro/ibHbIM KaMHEM YCMeLwHoro
NeyeHns faHHOW KaTeropmm 60nbHbIX [5, 6, 9]. KomnbloTepHas Tomo-
rpadusa (KT) no3sonseT BbIABUTb NEPUTOHUT C YyBCTBUTENbHOCTBIO OT
73 oo 100% u cneumduruHOCTbIO, Bapbupytowei ot 61 o 100% [10-
12]. OgHako npeacKasaTb NOCNEeOnepaLyoHHOE NPOrpeccMpoBaHmne
NePCUCTUPYIOLLETO MEPUTOHUTA OCTAETCA CNOXKHOM 3adayelrt U npu
npumeHeHnmn KT. He3aBncMMO OT onbiTa MK CTaxa paboTbl XMpypra,
BEPOATHOCTb YCTAHOB/EHWA NPU GpU3MKaNbHOM 06Cnes0BaHNMM 6onb-
HOTO NPOLO/KAOLWMIACA NEPUTOHUT Ha pOHE NPOBOAMMON CUMMTO-
MaTWUYECKOM M NAaTOreHETUYECKON TePanUM HU3KasA, BBUAY OTCYTCTBUA
YETKMX M OOBEKTUBHDBIX KaK MPOrHOCTUYECKMX, TaK U AUArHOCTUYECKUX
Kputepues [6].

LLENb UCCNEQOBAHUA

YAYYIWNTL pe3ynbTaThl IeYeHUA NaLMeHTOB C PacnpOCTPaHEH-
HbIM NEPUTOHUTOM Ha OCHOBE ONTUMasIbHOrO NPOrHO3MPOBAHMA NPO-
rPeCcCMpPOBaHMA NEPCUCTUPYIOLLETO NEPUTOHUTA B NOCAEONEePaLMOH-
HOM nepuoge.

MATEPUAN U METOAbI

B xoze uccnenoBaHuA Gbiin M3ydeHbl Uctopum bonesHein 75
NaLMEHTOB C OCTPbIMU XMPYPrUYECKUMM NATONOTUAMM OpPraHoB abao-
MMWHaNbHOM NMONOCTU, KOTOPbIE CONPOBOXKAANINCH Pa3BUTMEM PaCMpo-
CTPaHEHHOTO NepuUTOHMTA. Bee naumeHTbl 6biaM NpoonepupoBaHbl B
9KCTPEHHOM MOpAZKe B XMpyprudeckux otaeneHuax LieHTpa ckopoit
MeAMLUMHCKOW nomolm . fywanbe B nepuog ¢ saHeapsa 2014 r. no
Mapt 2022 .

Mccnepyemble 6onbHble Bblnn pacnpeseneHbl Ha 2 rpynnbl. B
nepsyto rpynmny (0CHOBHyt0) BowwAK 38 6O/IbHbIX C MOSABIEHMEM B MNO-
cNneonepaLyoHHOM Nepuoae NPU3HAK0B NMPOLO/KAOLLEroca NepuTo-
HUTa (MMeHyeMbli KaK NepCcUCTUPYHIOLLMIA, apeaKTUBHbIN), YTO noTpe-
608Bano NpoBeseHNA NOBTOPHOW onepaLmun. B KOHTpoAbHYtO rpynny
Ob1nM BK/tOYEHbI 37 NALMEHTOB, Y KOTOPbIX HE OTMEYaNoch PasBUTUA
OC/IOXKHEeHUI B NOC/1eonepaLyoHHOM Nepuose U He BO3HWKANO0 Heob-
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INTRODUCTION

Postoperative peritonitis remains a significant contributor to
post-surgical mortality. The most severe form is peritonitis, which
progresses after surgery for diffuse peritonitis. This typically oc-
curs as a recurrent intra-abdominal infection about 48 hours after
the initial surgery. The disease development involves a complex
interplay between the host's weakened defense mechanisms and
the peritoneum'’s efforts to initiate immune responses [1, 2]. This
particular type of peritonitis is commonly known as "tertiary"
peritonitis, although it essentially represents a continuation of
secondary peritonitis and, to a lesser extent, primary peritonitis.
It more commonly occurs in patients with additional risk factors
and can lead to multiple organ failure syndrome and sepsis [3, 4].
The cascade of multiorgan dysfunction during persistent perito-
nitis increases mortality to 30-64%, making it an urgent medical
concern [5, 6]. The microbial profile in progressive peritonitis of-
ten differs from that seen in other types of peritonitis. Moreover,
multidrug-resistant pathogens are highly prevalent, and early di-
agnosis, which can be aided by clinical and laboratory indicators
with sufficient predictive value, is crucial for timely and effective
treatment [7, 8].

Early diagnosis and prompt initiation of appropriate inten-
sive therapy are fundamental for successfully treating this pa-
tient category [5, 6, 9]. Computed tomography (CT) can detect
peritonitis with sensitivity ranging from 73% to 100% and spec-
ificity ranging from 61% to 100% [10-12]. However, predicting
the postoperative progression of persistent peritonitis to septic
shock remains challenging even with the use of CT. Irrespective
of the surgeon's experience, the likelihood of identifying per-
sistent peritonitis during a physical examination of the patient
amid ongoing symptomatic and pathogenetic therapy is low due
to the lack of clear and objective prognostic and diagnostic cri-
teria [6].

PURPOSE OF THE STUDY

Improve the treatment outcomes for patients with diffuse
peritonitis by accurately predicting the progression of persistent
peritonitis to septic shock in the postoperative period.

METHODS

The research analyzed the medical records of 75 patients
with acute surgical pathology leading to diffuse peritonitis. These
patients underwent emergency surgery at the surgical depart-
ments of the Emergency Clinical Hospital, Dushanbe, Republic of
Tajikistan, between January 2014 and March 2022.

The patients were split into two groups. The study group
comprised 38 patients who showed signs of persistent peritonitis
after the initial surgery, requiring reoperation. This type of peri-
tonitis is referred to as refractory peritonitis. The control group
included 37 patients without complications after the initial sur-
gery and did not require reoperation. The study compared clinical
outcomes between these groups.

The preoperative clinical predictors included gender, age,
and body mass index. Intraoperative predictors included the sur-
gery method (laparoscopic or open), duration of surgery, and MPI
scores. Predictors after the first surgery included CT scan results,
vital signs (systolic blood pressure, body temperature >38°C), and
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XOAMMOCTM B NPOBEAEHWM NOBTOPHOM onepaumu. bbino nposeaeHo
CpaBHEHMWe KNMHWUYECKMX Pe3yNbTaToB B rpynmnax.

MpenonepaunoHHble KAMHUYECKUE NPEAUKTOPbl  BKAOYANU
noA, BO3pacT, MHAEKC Macchl Tena. MHTpaonepaLyoHHble NpesuKTo-
pbl BK/IKOYA/IN N1aNapOCKONUYECKUIA MeToZ, BMELLATeNbCTBa, AUTeNb-
HOCTb onepaumu, 6annsl no MUM. MpeankTopamu nocae NepsuYHOrO
XUPYPru4eckoro BMeLlaTensctsa bbian AaHHble KT, du3mKanbHble
roKasaTenu (cuctonnyeckoe aptepuanbHoe aasneHue <100 mm Hg,
Temnepatypa Tena 238°C) u nabopaTopHble AaHHbIE, BKAOYANA KOMM-
4eCTBO /IEMKOLMTOB, B TOM Yncne HeUTpodunos 1 AMMOLUTOB ANA
noAcYéTa MHAEKCA UX COOTHOLUEHWSA, reMorobuHa, TPomMboLWTOB,
anbbyMuHa, BUNMpPYBbUHa, KPeaTUHWMHA a TaKKe YpOBEeHb MapKEPOB
socnanenua — INCI1, MKT n CPB.

PeHTreHonornyeckme npusHakM He MOIM [OCTOBEPHO CBW-
[leTenbCTBOBaTh O NPOAOMKAOLWEMCA NEPUTOHWUTE, NOTOMY OHU He
YYMTbIBANNCL B KayecTBe NPeAMKTOPOB AaHHOM natonoruu. Ha KT
Ba)KHOM NepemeHHOW onpefeneHa cpeaHas MNornolatenbHas cno-
cobHOCTb (KoapduumeHT abcopbumm) cBobOLHOW NepuTOHeanbHOM
YKUZKOCTM, KOTOPYIO Bblpakanu B EX M paccunTbiBaNM No COOTBETCTBY-
tOLLeN LWKane.

Kputepuem BKAoueHWA B uccnegyemyro rpynny 6bina octpas
XVpypruyeckas naTonorna opraHoB OPIOLWHOWM NONOCTU, OCNOMKHMB-
LIAACA PacnpoCTpaHEHHbIM NepUTOHUTOM. lMaLueHTbl ¢ pacnpocTpa-
HEHHbIM NEPUTOHUTOM Ha (OHEe 3/10Ka4YeCTBEHHbIX HOBOOOpPa3oBa-
HW, C acLLUTOM B aHaMHe3e, bblM UCKOYeHbI U3 UcceaoBaHus. Bee
NaLUWeHTbl, BK/IOYEHHbIE B MUCCAeA0BaHWe Aanu CBOE MHOOpPMMPO-
BaHHOe 106poBONbHOE corlacue Ha 06paboTKy CBOUX MEPCOHABHBIX
[aHHBbIX.

CTaTMCTUYECKMIA aHaAM3 NPOBOAMACA C UCMO/b30BaHWEM NPO-
rpammbil Statistica, Bepcua 10.0 (StatSoft Inc., USA). KnmHuko-nabopa-
TOPHbIE U PAAMONOrUYECKME NapaMeTPbl CPAaBHUBAIUCL B OCHOBHOM
N KOHTpOAbHOWM rpynnax. U-kpuTepuii MaHHa-YWUTHU ncnonb3osanca
[ONA M3YYEeHWUs PasnnumMii B HenpepbiBHbIX AaHHbIX. TOUHbIN KpuTe-
puit dullepa UAU KpUTEpUiA X* UCMOb30BANWCh A1A CPAaBHEHWA Ka-
TErOpUMHBIX AAHHbIX MEXAY rpynnamu, 3HadeHue p<0,05 cumTanocb
CTaTUCTUYECKM 3HAYMMBbIM. [10 pesynbTaTam CTaTUCTUYECKOrOo aHau3a
BbIAB/IEHbI HE3aBUCUMMbIE MPEAUKTOPbI MPOrPeCCUPYHOLLEro NepuTo-
HUTa, TPebYHOLLEro NOBTOPHOMO BMeLLATE/bCTBa.

PE3Y/bTATDI

KnnHuyeckme 1 nabopatopHble XapaKTepucTuky 60/bHbIX 0be-
UX Tpynn npueeseHbl B Tabn. 1.

BblGpaHHble NepemeHHble A1 MHOrOpaKTOPHOro aHannsa, oc-
HOBbIBaACb Ha p-3Ha4YeHun meHbwe 0,001 B U-tecte MaHHa-YWUTHM,
6blM cneayoWmMmm:

e Bannbl no MUN

e KoaddpuumeHT abcopbLmmn NepUTOHeaIbHOM KMUAKOCTU Ha

KT
e [ICN
e KT
e CPB

CyLLecTBEeHHbIX Pa3NnymMii B XapaKTePUCTMKAX MaLMEHTOB MU
dU3MKaNbHbIX NOKa3aTeNsX B rpynnax BbiABAEHO He bbio. Mpeaone-
paunoHHoe KT-3HayeHWe cBOOOAHOW KMAKOCTU BPIOLWHONM NoNoCTU
no LWKane XayHcodunga 66110 3HaUMTENbHO Bbille B OCHOBHO rpynne
NaLMeHTOB, Yem B KOHTPO/bHO (28,35 EX npotme 18,3 EX; p<0,001).

Cpeay MHTPaoNepaLMOHHbIX AaHHbIX Hanbosee 3HAYMMbIMM
cyuTanucb bannbHble oueHKM no wkane MUM. JaHHble nokasaTtenm
0Ka3aNnCb CTaTUCTUYECKM 3HAYMMO BbILLIE B OCHOBHOW rpynne nauu-
eHTOoB (25 6aN/10B) OTHOCUTEIbHO KOHTPO/IbHOW (16 6annos; p<0,001).

various laboratory data such as leukocyte count, neutrophil and
lymphocyte count for ratio index calculation, hemoglobin level,
platelet count, albumin level, bilirubin level, creatinine level, and
inflammatory markers such as PSEP, PCT, and CRP.

The X-ray signs were unreliable indicators of persistent peri-
tonitis, so they were not considered predictors of this condition.
Instead, for the study, an important variable was identified on CT
scans based on the average CT attenuation coefficient of intra-
peritoneal fluid, expressed in Hounsfield units (HU) and calculat-
ed on the appropriate scale.

Patients with diffuse peritonitis associated with malignant
neoplasms and a history of ascites were excluded from the study,
and only patients with acute surgical pathology leading to diffuse
peritonitis were included. All included patients provided their in-
formed, voluntary consent for processing their personal data.

The statistical calculations were done in Statistica version 10
(StatSoft Inc., USA). Clinical, laboratory, and imaging study results
were compared between the study and control groups. Contin-
uous variables were compared using the Mann-Whitney U test,
while Fisher's exact test or the x? test was used to compare cate-
gorical data between groups. A p-value of less than 0.05 was con-
sidered statistically significant. Based on the statistical analysis re-
sults, independent predictors of progressive peritonitis requiring
repeated intervention were identified.

RESULTS

The clinical and laboratory characteristics of patients in both
groups are shown in Table 1.

The variables selected for multivariate analysis, based on a
p-value less than 0.001 in the Mann-Whitney U test, were:

e MPIscore
e (T attenuation coefficient of intraperitoneal fluid

¢  PSEP
e PCT
« SRP

The groups had no significant differences in patient charac-
teristics or physical findings. According to the Hounsfield scale,
the preoperative CT attenuation coefficient of intraperitoneal flu-
id was significantly higher in the study group of patients than in
the control group (28.35 versus 18.3; p<0.001).

Based on the intraoperative data, the MPI score was found
to be significantly higher in the study group of patients (with a
score of 25) compared to the control group (with a score of 16;
p<0.001). These differences were considered to be statistically
significant.

In the study group, PSEP, PCT, and CRP values were 1149.1
pg/ml, 12.7815 ng/ml (4.286-22.557), and 232.5 mg/I, respec-
tively. In the control group, the values were 410.3 pg/ml (56.1-
980.9), 3.087 ng/ml (0.995-13.399), and 120.8 mg/| (25.7-280),
respectively (p<0.001).

The findings from the regression analysis revealed that the
MPI score during surgery, the CT attenuation coefficient of intra-
peritoneal fluid, and the values of PSEP, PCT, and CRP all play a
significant role in predicting the progression of persistent perito-
nitis that requires repeated sanitation of the abdominal cavity.
The predictive model demonstrated high forecast quality with a
sensitivity of 0.9733, assessed based on the ROC curve and AUC,
as shown in Fig.
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Tabnuya 1 CpasHeHue nokazamerneli 8 2pynnax Table 1 The clinical and laboratory characteristics in groups

Bospacr, net 67.5 (18-78) 65 (28-74) >0.05
Age, years
MHaekc maccbl Tena, Kr/m?
Body mass index, ke/m? 22.7 (15.8-32.4) 22.7 (15.9-32.4) >0.05
TemnepaTypa Tena >38°C o o %
Body temperature >38°C 8 (21.1%) 6 (16.2%) >0.05
NeitkounTsl, x10°/n
WEC count, x10%/ 15.8 (8.2-29.1) 12.7 (7.4-19.1) <0.01
JiumdounTbl, x10°/n
Lymphocyte count, x10°/1 1.55 (0.7-3.2) 7(1.1-3.1) >0.05
femornobuH, r/n

120 (85-140) 125 (89-140) >0.05
Hemoglobin, g/l
AnbGymnH, r/n 34.5 (21-50) 37 (18-49) >0.05
Albumin, g/I ) ’
KpeaTuun, Mkmonb/n 60 (27-250) 47 (27-460) >0.05
Creatinine, umol/I
KoaddurumeHT abcopbumm
nepuTOHeasbHOM XMUAKOCTM Ha KT, EX 28.35(17.2-36.5) 18.3 (10.5-38.3) <0.001

CT attenuation coefficient of intraperitoneal fluid, HU

[OnutenbHOCTb onepauum, MUH

Operation duration, min 100 (60-290) 85 (50-155) <0.05
MKT, Hr/mn 12.7815 3.087 <0.001
Procalcitonin (PCT), ng/ml (4.286-22.557) (0.995-13.399) ’

MpumeyaHua: KaTeropuanbHbie nepemeHHble BbIPaXKeHbl B MPOLEHTaX, KONMYECTBEHHbIE NepPeMeHHbIe BbipaxeHbl B BUAE meauaHbl (MuH-makc). CAL — cuctonuyeckoe
apTepuanbHoe aasneHue; CH/1— cooTHoLeHne HeUTPOdUAOB K IMMbOLMTAM; p — CTaTUCTUYECKAs 3HAYMMOCTb Pa3anUMA NoKasaTenen mexay rpynnamu (no U-kputepuio
MaHHa-YuTHu, * — no Kputepuio X, ** — ¢ nonpaskoii Metca)

Notes: Categorical variables are expressed as percentages, and quantitative variables as median (min-max). SBP — systolic blood pressure; NLR — neutrophil to lymphocyte
ratio; p — statistical significance of the difference in indicators between groups (according to the Mann-Whitney U test, * —according to the x? test, ** — with Yates' correction)

Yto Kacaetca 1abopaTopHbIX NepemeHHbIX, To 3HadeHua MCH, Despite the relatively high regression coefficient for MPI and
NKT 1 CPB B ocHOBHoOM rpynne 6binn cootetcTBeHHo 1149,1 (153,7-  PCT, as shown in Table 2, practical experience indicates that using
2591) nr/mn, 12,7815 (4,286-22,557) Hr/mn u 232,5 (162,2-312,4)  a comprehensive collection of predictors is still preferable, which
Mr/n, a B KOHTPOAbHOIA rpynne 410,3 (56,1-980,9) nr/mn, 3,087 (0,995-  is not complex to gather when predicting persistent peritonitis.
13,399) Hr/mn u 120,8 (25,7-280) mr/n cooTtseTcTBeHHO (p<0,001).
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Puc. Mnowads nod ROC-kpusol (AUC) 0513 komnsnekca npedukmopos
Npo2peccupo8aHUA NepCUCMUPYUE20 NEpUMOHUMA

Fig. The Receiver Operating Characteristic (ROC) curve for the logistic
regression model

Pe3ynbtaThl perpeccMoHHOrO aHanu3a MoKasaau, YTo MHAEKC
MW Bo Bpems onepauum u KoadpuumeHT abcopbumm neputoHeanb-
HOM uakoctv Ha KT (EX) a Takke 3HauyeHua MCM, MKT, CPB asastoTcs
3HAYMMbIMM MPESMKTOPaMU NPOrpeccMpoBaHMA NEPCUCTUPYIOLLErO
NepUTOHMTa, TpebytoLero NOBTOPHOW CaHaLMKU BGPIOLIHOM NONOCTY.
Mnowaab nog ROC-kpmeoit (AUC) ana KoMNaeKca NpeamKTopos Co-
ctasun 0,9733 (puc.), YTO rOBOPUT O BLICOKOM KauyecTse NPOorHosa.

XoTa KO3hPULMEHT perpeccum JOCTaToYHO BbICOK M y MU
1 MKT (Tabn. 2), npakT1Ka NOKa3ana, YTo KOMMAEKCHbIN YYET NpeamK-
TOPOB, cHOP KOTOPbIX HE NPesCcTaBAAET TPYAHOCTEN, BCE e Npeanoy-
TUTE/IbHee NPK NPOrHO3MPOBAHWMM NMPOAOIKAIOLLLErOCA NEPUTOHUTA.

OBCYXOEHUE

Knaccudmkaumsa neputoHUTOB, NMpy KOTOPOM Bblaensetca OT-
[leNbHaA KaTeropmusa «TPETUYHbIX» NMEePUTOHUTOB, Ha Hall B34, Bbl-
3bIBAET AWCKYCCUU. [laHHble NEePUTOHUTBI, aHANOTUYHO APYTMM Mo-
CNeonepaLyoHHbIM, B HONBLUMHCTBE Cy4aeB CAeayeT NPUYUCAATL K
«BTOPUYHBIMY, @ UHOTAA U K NEPBUYHBIMY. YUNUTbIBASA TO, YTO 3TU CO-
CTOAHUA XapaKTEPU3YIOTCA 3HAUYUTENbHBIM OClabNeHNEM 3aLLUTHBIX
MEXaHW3MOB OPraH13Ma NPOTUB UHPEKLUU U OrPaHUYEHHBIMU K-
HWYECKMMM CUMMNTOMaMM MOC/Ee XMPYPrMYecKoro BMeLLaTenbCTBa Mo
NoBOZY PAcnpOCTPaHEHHOrO NEPUTOHUTA, NPELCTABAAETCA IOTMYHbBIM
0603HayaTb TakMe CIy4an Kak «apeakTvBHbIE NEPCUCTUPYIOLLMEY NN
«MpOrpeccupyoLLme NpoaoNKatoLLMecs». B 3aBUCMMOCTM OT Nepso-
NPUYMHBI, UX CNeflyeT OTHOCWTb K KaTeropum «nepBuYHbIX» UK «BTO-
PUYHBIX» NepuToHnTOoB [13].

Mo pesynbTaTaM HalWX MCCNefOBaHWI BbiABNEHbl Hanbonee
3HauYMMble MPEAMKTOPbI NMPOAO/KAIOLLEroca NEpPUTOHUTA, Tpebyto-
LLLero NOBTOPHOTO OMEPATUBHOTO BMeLuaTesnbeTea: 6annbl no MU,
KoadpduumMeHT abcopbummn neputoHeanbHom Kuakoctm Ha KT (EX),
MCN, MNKT, CPb. B Hawem uccnepgoaHumn AUC gaHHOrO Komnsekca
npeamkTopos coctasuna 0,9733, 4To YKa3bIBAET Ha TOYHbIM NPOrHO3
NporpeccMpoBaHmnA NPOAOKAIOLLEroCA NePUTOHNTA.

VIHTOKCMKaLMA Npu pacnpoCcTpaHEHHOM NepUTOHWTE, Kak 06-
LUIMPHOM BOCMA/IUTENBHOM MPOLLECCE 30HbI BbIPaKeHHOM abcopbuum,
6bICTPO NporpeccupyeT B abLOMMHaNbHbINA CENCUC, NMPU KOTOPOM
apeaKTMBHOCTb OpraHn3mMa U MMMYHOAENPECCUA, B CBOIKO O4epeab,
CNocobCTBYIOT yeyrybneHno HPEKLMOHHOrO npoLecca B GptoLLHO
nonoctu. BocnanutenbHbIi 3KCCyAaT CTAaHOBUTCA THOMHBIM CO CK/IOH-
HOCTbIO K CMNYMBOMY npoveccy 1 GopmmupoBaHmto abeueccos [14].

Tabauya 2 [peduxmopsl NPOOOMHAOUWE20CA NepUMoHUMa,
mpebyrouie2o N0BMopPHO20 BMewamenscmea

bannel no MUMN

MPI score

KoaddunumneHT abcopbummn nepuToHeanbHoM }KuaKoctn Ha KT, EX
CT attenuation coefficient of intraperitoneal fluid, HU

ncn

PSEP

MKT

PCT

CPB

CRP

Receiver Operating Characteristic (ROC) Curve

1.0f

0.8F

o
o
\

True Positive Rate
o
H

0.2 #~

0.0 ¥ — ROC curve (AUC = 0.9733)

0.0 0.2 0.4 0.6 0.8 .0
False Positive Rate

DISCuUSSION

The categorization of peritonitis, which encompasses the
distinct classification of "tertiary" peritonitis, is a subject that
is currently under debate. These cases are often categorized as
"secondary" peritonitis and sometimes as "primary" peritonitis.
Due to the significant compromise of the body's defense mech-
anisms against infection and the limited clinical symptoms that
manifest after surgery for diffuse peritonitis, it is reasonable to
consider labeling these cases as "refractory peritonitis" or "pro-
gressive peritonitis”". However, the classification of these cases
should be determined as either "primary" or "secondary" perito-
nitis based on the underlying cause [13].

Our research identified key factors that strongly predict per-
sistent peritonitis requiring repeated surgical intervention. These
factors include the MPI score, the CT attenuation coefficient of
intraperitoneal fluid, and PSEP, PCT, and CRP levels. Our study
found that this combination of predictors had an AUC of 0.9733,
indicating a high level of accuracy in predicting the progression of
persistent peritonitis.

Endotoxemia associated with diffuse peritonitis, a significant
inflammatory process involving rapid absorption, can promptly
lead to abdominal sepsis. During abdominal sepsis, the body's
unresponsiveness and immunosuppression can exacerbate the
infectious process in the abdominal cavity. This may cause the in-
flammatory exudate to become purulent, leading to abscess for-
mation and adhesive processes [14].

Table 2 Predictors of persistent peritonitis requiring surgical reintervention

KoaddpuumeHT perpeccum
Regression coefficient

1.8765
0.1841
0.3913
0.7867

0.0809
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B Halwem uccnenoBaHUM rycTas rHOWHAsA KUAKOCTb BO Bpems
onepauuu Yalle BbIABAAAACH B pynne GO/bHbIX, KOTOPbIM B Aasb-
HellweM BbINOMHANACh NOBTOPHasA onepawus, Yem B rpynne 6e3 no-
CNeonepaLyOoHHbIX OCNOKHEHWI, YTO MOMET CBUAETENbCTBOBATL O
NepCUCTUPOBAHUM MEPUTOHUTA Y OCHOBHOM rpynnbl 60NbHbIX. Vme-
totca coobuieHna o KT-3HaueHWAX MOrNOLLAEMOCTU 3KCCYAATUBHbIX
®uakocter <10 EX, B To Bpems Kak 3HaYeHWs NepUTOHealbHOM Kua-
KOCTW npu nepdopaTMBHOM NEPUTOHUTE, Hanpumep, KonebtoTcs ot
30,3 g0 44,1 EX [15]. ObLien3BecTHO, YTO Yem bonblue AAUTEeNbHOCTb
MEPUTOHWTA W CBA3AHHbIX C HUM HapyLLeHWU romeocTasa 6o/bHOro,
Tem bonblue NNOTHOCTb CBOBOAHOM KMAKOCTU Ha KT.

Takum 06pasom, KOMMNEKC NPELMKTOPOB NO3BONAET OOBEKTUB-
HO NPOrHO3MPOBaTb MPOrPECCHPOBAHMUE MPOLOIKAIOLLErOCA nocne
nepBMYHOI OnepaLymn pacnpocTpaHéHHOro neputoHuTa. Kpome Toro,
UCCNef0BaHME YKa3aHHbIX NPEAMKTOPOB AOCTYNHO B OO/bLUMHCTBE
MEANLMHCKNX YUpeKAEHN.

Mo nony4yeHHbIM HaMK AAHHBIM MOXHO 3aK/IHOUUTL, YTO NpU
pa3paboTke AMAarHOCTMYECKOM MaHenu, npeAHa3HauYeHHoON ANA Bbl-
ABNIEHMA U OLLEHKM AUHAMMKM NPOrPEeCcCMPOBaHUA NEPCUCTUPYHOLLETO
NEPUTOHWTA, BblAY BbIABNEHbI NEPCMEKTUBHbIE BUOMAPKEPDI, @ UMeH-
Ho MCN, MKT, CP6 B nna3sme. OCOH6EHHO 3HAYMMbIM OKa3asca KOM-
NAEKCHbIN aHaNU3 [aHHbIX MOKa3aTenel, KOTopbli npeaocTaBnfeT
Hanbonee NoNHy0 KapTUHY O COCTOAHUM NauueHTa U 3GGEKTUBHOCTH
npoBoAMMOro nedeHns. Mo pesynbtaTtam UCCNeA0BaHUA Mbl TaKKe
06HapYKUK, YTO 419 NPOrHO3a U/UAK CBOEBPEMEHHOTO BbISIBNIEHUS
NPOrpeccupyHoLLLEro TeYeHWA NePUTOHUTA B NOC/EONepaLMOHHOM ne-
puoae Hanbonee apdeKTMBEH CoueTaHHbIN yYET nokasaTtenen MUM n
Ko3apduumeHTa abcopbLmm cBOBOAHOM KUAKOCTY BPIOLLHONM NOOCTH
npu KT ¢ yKa3aHHbIMKU NIA3MEHHbIMU MAapKEpPaMu. 3HaYeHUA MOKa-
3aTes1ell NPU 3TOM NPU3HAKOTCA MPOTHOCTUYECKMMM MO MPEBbILLEHNUM
NOPOroBbIX BE/IMUYMH AaHHBIX B paHee NPoBeAEHHbIX UCCeA0BaHMAX
1 N0 NpeBblLLeHNto pedepeHTHbIX 3HaUeHN MapKEPOB. BbiaBneHHble
MHAMKATOPbl BOCMANEHWA NPU NEPUTOHUTE MOTYT BbITb YYTEeHbI NpU
pa3paboTke mogenei 1 TeCToBbIX CUCTEM A/1A MPOrHO3MPOBaHUA NPO-
rpeccMpoBaHuUA NPOAO/IKAOLLErOCA NePUTOHUTA.

3AKNIOMEHUE

Mpepnaraemas mMeToAMKa NPOrHO3MPOBAaHUA NPOrpeccMpoBa-
HUA NPOAOMKAIOLLErocs NEPUTOHUTA Ha OCHOBAHUM OOBEKTUBHbIX
nepemMeHHbIX, @ UMeHHO nokasateneit MUM u koadpdpuumeHTa abcop-
6umm cBobOAHOW KMAKOCTY BptoLwHoOM nonoctu npu KT B Komnaekce
¢ 6romapképamm Bocnanenua MCM, MKT, CPb nossonset npaktuye-
CKMM XMpYpram pacnosHaTb NepcUCTUPYIOLLMIA NEPUTOHUT, BbiTb ro-
TOBbIMU K YXY/LUEHWUIO COCTOAHMA NaLMEHTOB NPY NPOrPeccMpoBaHnm
NPOLO/MKAIOLLErocs NepUTOHUTA U CBOEBPEMEHHO BbINOIHUTL afeK-
BaTHOE XMpPypruyeckoe BMeLIaTeNbCTBO.

The research uncovered that patients requiring reoperation
were significantly more likely to exhibit the presence of thick,
pus-like fluid during their surgical procedure, which may indicate
the persistence of peritonitis within this particular group of pa-
tients. Some reports suggest that the CT attenuation coefficient
of exudates is less than 10 HU, while the CT attenuation coeffi-
cient of intraperitoneal fluid in perforated peritonitis can range
from 30.3 to 44.1 HU [15]. It is well known that the longer perito-
nitis lasts, the more it disrupts homeostasis, and the denser the
free fluid appears on CT scans.

Analyzing multiple predictors allows for accurate prognos-
ticating of the progression of diffuse peritonitis to septic shock
after initial surgery. There have been several studies on the evalu-
ation of these predictors. Our data shows that we have identified
promising biomarkers — PSEP, PCT, and CRP in plasma — that can
be used to create a diagnostic panel for monitoring the progres-
sion of persistent peritonitis. A comprehensive analysis of these
indicators provides a detailed understanding of the patient's con-
dition and the treatment's effectiveness. Our study also found
that a combined assessment of the MPI score and the CT atten-
uation coefficient of intraperitoneal fluid, along with the indicat-
ed plasma markers, is the most effective for predicting the pro-
gressive course of peritonitis after surgery. These indicators are
considered prognostic if they exceed threshold data values from
previous studies and reference values. Recognizing these inflam-
mation markers in peritonitis can prove valuable when develop-
ing predictive models and testing systems for monitoring perito-
nitis progression.

CONCLUSION

The suggested approach for predicting the progression of
persistent peritonitis is based on objective variables. These vari-
ables include the MPI score, the CT attenuation coefficient of in-
traperitoneal fluid, and biomarkers of inflammation such as PSEP,
PCT, and CRP. This method enables practical surgeons to identify
persistent peritonitis and be prepared for any deterioration in the
patient's condition. It also helps them to promptly perform the
necessary surgical intervention.
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