INPOBJIEMHBIE CTATBU U OB30PhbI

YIK: 616. 616.34-008.6:616.37-002.2

FEATURES OF THE DEVELOPMENT OF ENTERAL INSUFFICIENCY

SYNDROME IN ACUTE PANCREATITIS
Sayfiddin BAYMAKOV!?, Khamidbek RASULOV?P, Ramziddin RISBOEV

I Doctor of science, Tashkent State Dental Institute
2 PhD student of Tashkent State Dental Institute
Tashkent, Uzbekistan.
*bsayfiddin@yahoo.com , *rasham87 @mail.ru

YTKUP IMAHKPEATUTIA NYAK ETHIIIMOBUYNJIUT' N
CUHAPOMUHUMHI' PUBOXKJIAHHUII XYCYCHUATJIAPH.
Caiipnaaun BAﬁMAKOBl’a, Xamuaoexk PACYJIOB 2"’, Pam3uanun
PUCBOEB

' Tubbuém pannapu doxmopu, Towkenm oaenam cmomamono2us UHCMUmMYmu
2 Mycmarun uznanysuu, Towkenm 0aenam cmomamono2us UHCmMunymu
Towikenm, Y36exucmon
“psavfiddin @yahoo.com , "rasham87 @mail. ru

OCOBEHHOCTH PA3ZBUTUSA CUHIAPOMA SHTEPAJIBHOM
HEJOCTATOYHOCTHU ITPU OCTPOM ITAHKPEATUTE
Caiipuaaun BAHUMAKOB, Xamuaéex PACYJIOB P, Pamsuanun

PUCBOEB

I Toxmop meouyunckux nayx, Tawukenmcko2o 20cy0apcmeenio2o cmomamono2uiecko2o
uHcmumyma
2 Ceob00mwlii couckamenv Tawkenmcko2o 20Cy0apcmeeHHo20 CNOMAMmMOL02UYECKO20
uHcmumyma
Tawxenm, Y36exucman
“bsayfiddin @yahoo.com , "rasham87 @mail.ru

ABSTRACT
The article deals with identifying enteric insufficiency and its role in the manifestation

of the severity of acute pancreatitis since the intestine plays the most critical role in
the pathogenesis and progression of this disease, especially in its severe course.
Analysis of the literature has shown that enteric insufficiency manifestations play a
decisive role in the severity of the course and the danger of a fatal outcome of acute
pancreatitis. Its timely detection at an early stage of the disease can serve as a kind of
guarantee for predicting the course and success of the treatment. It has been shown
that the current lack of clear understanding of many
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links in the pathogenesis of enteric insufficiency in acute pancreatitis and clinically
reliable methods of its diagnosis makes it difficult to choose the most rational
therapeutic tactics.

Keywords: enteric insufficiency, acute pancreatitis, intestine,

AHHOTALIUSA

B cratbe  paccmaTpuBalOTCSA ~ BOMNPOCHI  BBISIBIICHHS ~ DHTEPAJIbHOM
HEJOCTATOYHOCTH W €€ POJU B MPOABICHUM TSHDKECTH OCTPOro IMAHKPEAaTHTa,
NOCKOJIbKY ~KHIIEYHHK WrpaeT Hauboiee BaXHYH poJib B T[aTroreHe3e U
IPOrpeCCUPOBAaHUU ATOrO 3a00JeBaHUsl, OCOOEHHO MPHU €ro TSHKEJIOM TEUYECHUH.
AHanu3 JuTtepaTyphl IOKa3all, 4YTO MPOSBICHUS SHTEPAIbHOM HEAOCTATOYHOCTHU
UTPAIOT PEHIAION[YI0 POJb B TAXKECTU TEUEHHUS U OMACHOCTH (paTalbHOTO HCXOAA
OCTpOro TmnaHKpeatuta. Ero cBoeBpeMEHHOE BBISIBICHHE B paHHEW CTaauu
3a00JIeBaHUSI MOXKET CIY>KUTh CBOCOOPAa3HBIM 3aJ0rOM MPOTHO3UPOBAHUS TEUEHUS
U YCIEIIHOCTH MpoBoAMMOTro JiedeHus. [lokazaHo, 4TO OTCYTCTBHE B HACTOSIIEE
BpEMs UETKUX TMPEACTABICHUNA O MHOTUX 3BEHBSAX IATOT€HE3a SHTEPaAbHOU
HEJ0CTATOYHOCTH MPHU OCTPOM MaHKPEATUTE M HAJACKHBIX B KIMHUYECKOM IUIaHE
CIIOCOOOB €€ MUArHOCTUKH 3aTpyJHsET BHIOOp Hanbosee palroHaIbHOU JieueOHOM
TaKTUKH.

KiaroueBble cioBa: OCTpbId  MaHKpEATHT, CHHIPOM  DHTEPATbHOU
HEJOCTATOYHOCTH, JHIAOTOKCEMHMsI, AMHAMUYECKas KHUIIEYHass HEeMPOXOIUMOCTb,
OOCTpyKTHUBHAsI ~KUIIEYHAs HEMPOXOJIMMOCTh, KHIIEYHAs HEMPOXOIUMOCTb,
IPOTHO3, JUATHOCTHUKA.

AHHOTAIUA

Makonana WYak ETUIIMOBYWIMIMHM  AQHUKJIAII Ba YHUHT  YTKHUP
MaHKPEATUTHUHT OFHUPJUK Jlapa)kacu HaMOE€H OYIuIIMIard pojud MyxoKama
KWIMHAIW, YYHKM WYaK yli0y KacaUIMKHUHI MaTOr€HEe3HJa Ba PHUBOKIIAHMILIN/A,
allHUKCa YHUHT OFUP KCUHWIIHJA dSHT MYyXHM poJ YiHaiau. Amabuériap Taxjuiu
IIyHH KYpPCaTAMKH, WYAK ETUIIMOBYWIMTUHUHT HaMO€H Oyiaumum  YTKUP
MAaHKPEATUTHUHT OFUPIIMTH Ba YIIUM OWJIAH SIKYHJIAHUIIN XaBhUIA Xall KHJITYBYH PO
Vinaiian. KacammukHuHT gacTinabku OoCKMYMAa YHU V3 BaKTHIA aHHUKJIAII
JaBOJIAaHWIN >kapaéHu Ba MyBapakusaTHHU OamopaT KWIMIIHWHT Y3UTa XOC
kadonatu OYynuO XW3MaT KWIMITA MYMKHH. XO3WPTH BaKTAa YTKUP MaHKpEaTUTAA
MYaK ETUIIMOBYWINIHM NATOT€HE3UJard Kymiad y3ura XOCKHUXATJIapHU Ba YHHU
TAIIXMCIAIIHUHT KIIMHUK KUXATIaH UIIOHYWIN YCYJUIAPUHU AHUK TYIIYHMACIHUK 3HT
OKHMJIOHA J1aBOJIAIll TAKTUKACHHU TaHJIAIIHU MypaKKaOIalITUPUILINA KYpCaTUIITaH.
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Kaaur cy3gap: YTKMp DaAHKpEaTUT, HDHTEpal ETUIIMOBYMWIMK CHUAPOMH,
HHAOTOKCEMHUS, JMHAMHUK HWYaK TYTIMIIHA, OOCTPYKTHB HYaK TYTHJIHILIH, HYaK
TYTWINIIY, OamopaTiiam, JMarHoCTUKA.

SUMMARY

Acute pancreatitis is considered one of the most challenging and urgent
problems of emergency abdominal surgery. It is the most common cause of
hospitalization for gastrointestinal tract pathologies associated with a high financial
burden [35]. Currently, acute pancreatitis ranks second to third among acute surgical
diseases of the abdominal cavity and accounts for 10-25% in urgentabdominal
pathology structure [52].

The overall mortality rate ranges from 3% to 10%, but with the development of
severe local and systemic complications, this figure reaches 36% - 50% [16,29].
Moreover, in the early phase of the disease (in the phase of pancreatogenic toxemia),
in 55-69% of cases, the direct cause of the development of fatal outcomes is
progressive multiple organ failure [16, 17]. It is reported that manifestations of
several organs' failure simultaneously experience from ten to twenty percent of

patients with acute pancreatitis, and it is among them that the highest mortality rate
is observed [51, 28].

Materials and methods

Acute pancreatitis is defined as a clinical disorder characterized by a sudden
onset and severe abdominal pain localized to the epigastric region with or without
extension to the back, along with elevated serum amylase and lipase levels (more
than three times normal) and resolving with a mild disease without surgery [43].
However, the severity of the disease and the danger of a severe outcome determine
precisely organ and systemic complications [7].

According to the 2012 revised Atlanta classification, acute pancreatitis
develops in two stages (phase) and has been defined in three degrees of severity:
mild, moderately severe, and severe, of which the severe form represents persistent
organ failure for more than 48 hours, despite the presence or no local complications
[6].

In the early stage, which usually ends by the end of the first week, systemic
disturbances are secondary to the pancreas' local inflammation. Upon the disease's
progress, generalized inflammation develops, defined as a systemic inflammatory
response syndrome [44]. And if it is persistent, there 1is a risk of an increased risk of
organ failure and local complications.

Acute pancreatitis has a mild course in most patients. Still, in 20-30% of cases,
dysfunctions of one or more organs develop due to pancreatic necrosis with
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potentially infected clusters in the peripancreatic region [34]. Single or multiple
organ failure with or without concomitant necrosis, infection, and possibly death can
cause a systemic inflammatory response syndrome, initiated by the release of
inflammatory mediators from the first week of acute pancreatitis [5]. This response
may be similar or even identical to the clinical response resulting from infection and
was first described as an inflammatory process, regardless of its cause [34].

Among the internal organs, the intestine performs the main functions of absorption,
digestion, absorption, anabolism, and excretion of food. It also plays a vital role in
immunology, forming an effective barrier to suppress the absorption of harmful
substances such as bacteria, toxins, antigens, and cytokines associated with
inflammation [41,54]. Therefore, it is not surprising that the intestine plays the most
critical role in the pathogenesis and progression of acute pancreatitis, especially in
its severe course, and is considered the "engine" of the systemic inflammatory
response and multiple organ failure [18].

In this case, the syndrome of enteric insufficiency, expressed in circulatory hypoxia
of the intestinal wall, dysbacteriosis, a significant violation of local immunity, and
the mucous membrane's barrier function, the translocation of toxins, and
microorganisms themselves into the bloodstream and the lumen of the abdominal
cavity. The development of critical violations of the water-electrolyte balance often
occurs in critically ill patients. and is usually associated with poor outcomes [23].
Despite this, there was no consensus on a more accurate assessment of
gastrointestinal function in acute pancreatitis, so it was not included in the 2012
Atlanta classification, which is widely used to assess the severity of acute
pancreatitis. However, it should be emphasized that the importance of
gastrointestinal dysfunction in patients with acute pancreatitis can be
underestimated, which is obviously due to the lack of precise definition, complexity,
diversity, and interconnectedness of the ongoing pathological processes.

The gastrointestinal complications of acute pancreatitis can be broadly divided into
those caused by the action of pancreatic enzymes and those caused by the formation
of a pseudocyst. Some bowel complications in acute pancreatitis, such asischemic
necrosis, perforation, and mechanical obstruction, are relatively rare [48],but this
cannot be said for paralytic (dynamic) intestinal obstruction.

Any part of the gastrointestinal tract may be blocked by a large pseudocyst with
symptoms depending on its size and location [20]. At the same time, intestinal
complications in acute pancreatitis are mainly associated with pancreatic enzymes
secreted in the mesentery and passing along different paths, affecting specific
intestine segments, with the transverse colon and splenic flexure of the colon being
the most common lesions.
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The duodenum is the most common site for obstruction due to direct contact
of the second and third parts of the duodenum with the pancreas' head. Ectopic
pancreatic contact with the stomach's antrum can also increase and disrupt the
lumen, resulting in obstruction of the gastric outlet [46].

Obstructive obstruction of the large intestine, which develops as a result of
acute pancreatitis, is often localized at the spleen and transverse colon bends.
According to a number of authors [37,53], this is due to:

1) external compression of the intestinal walls by the increased size of the
body and tail of the pancreas due to severe inflammation;

2) pericolitis or pericolic fibrosis as a result of retroperitoneal action, released
from the blood vessels, pancreatic enzymes;

3) thrombosis of the mesenteric arteries (often associated with
hypercoagulability in severe inflammatory conditions) or

4) Infarction / ischemic necrosis of the catchment areas secondary to systemic
hypotension.

The latter is due to the fact that the flexure of the spleen is a border, often
supplied by a poorly developed marginal artery, which makes this area more
vulnerable to ischemic stroke [40].

Inflammation of the retroperitoneal space can lead to the involvement of other
intestine segments, for example, the small intestine, in the obstructive process. Its
obstruction due to compression is less common but most likely involves similar
pathogenic mechanisms [47].

According to some authors [11,12], the small intestine is involved in the
pathological process only in severe acute pancreatitis due to microcirculation
disorders and hypovolemia, fluid movement into the "third space," celiac vessels
narrowing, and the development of ischemia-reperfusion phenomena. In this case,
the intestine turns into a trigger mechanism for severe systemic complications
triggered by a violation of the intestinal barrier, leading to the translocation of
bacteria, inflammatory mediators, and toxic products from the intestinal lumen. The
foregoing then leads to infection of the tissues of the pancreas, a systemic
inflammatory response, and, finally, to sepsis [39].

Another obstructive manifestation of acute pancreatitis includes stenosis of the
colon, which can present as a "pseudocarcinoma" with a classic apple corewhen
imaged several months after an episode of acute pancreatitis [14,22]. It isalso
localized to the spleen's flexures and, like mechanical obstruction, may result from
an intimate anatomical relationship with the tail of the pancreas and the flexure of
the spleen. Since the tail of the pancreas is adjacent to the phrenolienal and
phrenocolonic ligaments, which touch the splenic flexure of the colon, such
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contact promotes the direct spread of material rich in inflammatory enzymes to the
flexure of the spleen with gradual contraction of the colon segment [30].

A similar anatomical relationship also exists between the anterior surface of the
pancreas head and body and the transverse colon. Therefore, an enzyme-rich
inflammatory exudate can easily access the transverse colon, leading to local
complications (including mechanical obstruction), as well as to the mesentery of the
small intestine, leaving the small intestine vulnerable to inflammatory complications
[14,25].

And, finally, the same process, through an indirect visceral reflex inside the
superior mesenteric plexus, can contribute to the development of secondary
inflammation of the retroperitoneal space and/or transient ischemia of the colon,
ultimately leading to paralytic intestinal obstruction, which is a relatively more
common and less severe complication of acute pancreatitis than actual mechanical
obstruction [3]. When the mesenteric vessels become involved in the inflammatory
process, the blood supply to the involved intestinal segment is disrupted, resulting
in ischemia and ultimately necrosis, characterized by thinning of the intestinal wall
with or without pneumatosis.

Delayed transit of intestinal contents and intestinal paresis in acute pancreatitis,
contributing to the development of enteral insufficiency syndrome, turn the
gastrointestinal tract into a source of endogenous intoxication of a bacterial and
dysmetabolic nature. As a result of a violation of the intestine's barrier function, a
sharp change in the intraluminal and parietal microflora's quantity and quality, the
translocation of their toxins and microorganisms themselves into the bloodstream,
and the lumen of the abdominal cavity [2].Besides, gastrostasis, peritoneal edema,
pronounced intestinal paresis, compressionof the duodenum, the presence of fluid
accumulations in the abdominal cavity and retroperitoneal space, as well as the
rigidity of the anterior abdominal wall as a result of its edema and pain syndrome
are the reasons for a persistent increase in intra-abdominal pressure in patients with
acute pancreatitis [10].

An increase in intra-abdominal pressure is considered one of the most critical
pathogenetic reasons for the development of organ dysfunctions in the early phase
of acute pancreatitis. Since it is always accompanied by the abdominal vessels'
compression, a decrease in abdominal perfusion pressure negatively affects such
abdominal organs' functional states as the kidneys, liver, and intestines [33 ].
Moreover, even in the absence of pancreatitis, high intra-abdominal pressure in itself
can cause this disease. Since intra-abdominal pressure is inverselyproportional to
abdominal perfusion pressure, with increasing pressure inside the abdominal cavity,
ischemia occurs in the organs located there. On this basis, Russian authors created
the invention wherein patients with severe concomitant
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trauma resulting from a fall from a height or an accident; it is proposed to determine
the risk of acute pancreatitis in assessing the increase in intra-abdominal pressure
[1].

Intra-abdominal hypertension and abdominal hypoperfusion are closely related
to the severity of organ disorders and the prevalence of retroperitoneum- necrosis.
Therefore, monitoring the intra-abdominal pressure is of great clinical importance in
assessing the disease's severity and prognosis and the choice of treatment tactics
[12,38].

Results and discussion

Moreover, its combination with the syndrome of enteral insufficiency, which is
always observed in severe acute pancreatitis as a result of damage to the intestinal
barrier, becomes the main cause of infection of the pancreas, pancreatic necrosis,
and the development of abdominal sepsis.

The mechanism of damage to the intestinal barrier in acute pancreatitis is
complex and has not yet been fully elucidated. To date, it is known that early
dysfunction of the intestinal barrier in acute pancreatitis is facilitated by an increase
in intestinal permeability in combination with a high level of serumendotoxin and
cytokines [39,50].

In the early stages of acute pancreatitis, damage to the intestinal barrier occurs
due to intestinal ischemia secondary to local and systemic inflammatory reactions
and hypovolemic shock. The resulting noticeable decrease in intestinal
microcirculation and the development of capillary endothelial damage [42] leads to
an increase in intestinal permeability and causes endotoxemia [21]. In addition, an
increased level of intestinal permeability secondary to damage to the intestinal
barrier, induced within 28-72 hours after the onset of pancreatitis, can cause
systemic endotoxemia. Moreover, endotoxins, mast cells, and inflammatory
mediators, including tumor necrosis factor (TNF-a), interleukin (IL-6), and platelet-
activating factor, also contribute to the development of damage to the intestinal
barrier at the same stage of pancreatitis [8,44]. In other words, an interconnected
process of an avalanche-like nature arises with factors that reinforceeach other. As
a consequence, the ingestion of toxins of the intestinal flora into the circulation after
damage to the intestinal barrier can cause sepsis and multiple organ failure, which
are the main causes of death in patients with acute pancreatitis[26].

Damage to the intestinal barrier cannot be diagnosed by endoscopic
examinations or X-ray examinations, which are currently used in a clinical setting
but are capable of detecting only gross and anatomical lesions [41].
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Clinically diagnosing the intestinal barrier's damage and elucidating its
relationship with bowel disease, bacterial translocation, and endotoxemia is possible
using the PI functional test, which determines the level of intestinal absorption of a
specific test substance that is not metabolized in the body [19]. Thistest is usually
expressed as a percentage of the amount excreted in urine to the amount of test drug
administered, the value of which is <2%. In clinical practice polysaccharides and
lactulose, which are relatively large molecules and pass through the intestinal
mucosa's intercellular space, are more commonly used, and monosaccharides lamosa
or mannitol, which is relatively small molecules and move into the cell [27]. The P1
test found that early damage to the intestinal barrieris a severe and dangerous factor
and is mainly detected in patients with severe acute pancreatitis. Since the PI test
values increased in these patients during the first 72 hours of illness, this had a close
correlation with the clinical outcome [24,31]. They began to consider that it could
predict the severity of acute pancreatitis.

Concerning endotoxemia, it has been shown that it is directly related to the
severity of acute pancreatitis [4,9], but since this process is temporary and could
not be detected by intermittent blood sampling, in clinical practice, diagnostic tests
to determine the level of endotoxins have not yet found their use.

This served as an incentive for several scientists to focus their efforts on
searching for a more constant indicator of endotoxemia - antiendotoxin antibodies
circulating in the blood of patients. Thus, Namrata Singh et al. [32] found that
increased IgG antibodies against endotoxins were more often associated with
multiple organ failure patients with severe acute pancreatitis. At the same time,
Windsor et al. [49], testing the serum levels of antiendotoxin IgG antibodies in
such patients within seven days after admission to the clinic, on the contrary,
reported a decrease in IgG titers predicted multiple organ failure. In these studies,
there was no correlation between changes over several days in the concentration of
IgM antiendotoxin antibodies and the clinical outcome of acute pancreatitis and
differences in changes in IgM levels between mild and severe acute pancreatitis, in
contrast to some previous studies [9,36].

Besides, according to Ammori et al. [4], systemic exposure to endotoxin in the
early stage of acute pancreatitis was not associated with systemic bacterial
translocation, and the study by Namrata Singh et al. [32] failed to show the
relationship of antibody titers against endotoxins in the blood of patients with the
subsequent risk of infection. On this basis, formed the opinion that endotoxemia can
only be an epiphenomenon or an aggravating factor associated with organ failure
caused by a cytokine storm at the early stage of acute pancreatitis, accordingly, is
not directly associated with mortality. Therefore, a similar
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phenomenon of increasing antiendotoxin antibodies was proposed by Maury et al.
[27] as a marker of recovery in patients with severe sepsis.

Conclusion

Enteric insufficiency manifestations play a decisive role in the severity of the
course and the danger of a fatal outcome of acute pancreatitis. Its timely detection
serves as a guarantee for predicting the course and success of the treatment.
However, at the moment, there are no clear and well-founded ideas about many links
in the pathogenesis of enteric insufficiency in acute pancreatitis. Accordingly,
clinically reliable methods for their diagnosis have not yet been determined, which
significantly complicates the choice of the most rational therapeutic tactics.

With regard to the latter, it should be emphasized that in 65-85% of cases, acute
pancreatitis is self-limited and does not require special treatment, except for
parenteral administration of fluids, enzyme blockers, analgesics, and supportive
therapy [45]. In the rest of the patients, in the early stages of the disease, it is
necessary to identify enteric insufficiency syndrome and subject them to aggressive
treatment to prevent mortality. Simultaneously, obstruction of the colon secondary
to acute pancreatitis is usually resolved by conservative treatment. But in cases
associated with retroperitoneal congestion or necrotizing pancreatitis, surgical
intervention is necessary [15]. In general, the success of treating patients with acute
pancreatitis complicated by the syndrome of enteric insufficiency will mainly
depend on early diagnosis and elimination of intra-abdominal hypertension and
intestinal barrier dysfunction and good detoxification [13,45].
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BYUPAK TPAHCIIVIAHTAIIUSICU: TUBBUHN XAM A
MWKTUMOUNIN MYAMMO.TAPH BA YJIAPTA KJIUHUK EHJIAIITYB
Cab6upoB Makcya Atabaesuu’, BoookysoB Makcyn BermatoBuul,

XaiinTos Xaiipyio Aoayranuesnu’, Mynaspapos Bypxon A0xy:kaanioBu4
Pecnybauxa uxmucocirawmupunean He@ponoaust 8a 6YUpax mpaHCcnIAHMAYUACY UIMULL-
amanuti mubouém mapkazu
Pecnybauxa uxmucociawmupunean He@ponozusi 6a 6YUpax mpancniaHmayusacu uimuli-
amanuti muoouém mapkazu
Cypxonoapé eunoamu unuanu’
Towkenm oasnam cmomamonocus UHCMumymu

3

3

TPAHCIIVIAHTALIUSA ITOYKU: MEIUIIUHCKHUE N
COIIMAJIBHBIE ITIPOBJIEMBI M KJIMHUYECKHW MMOAX0JI K HUM
CabupoB Makcya Atabaesnu’, Bodokyaos Makcyn Bermaropuy!

XaituToB XaiipyJiio Aoayrannesn42, Mynassapos bypxon

AOayKaauI0BHY>
Pecnybnuxanckutl cneyuanusupo8aHHblil HAYYHO-NPAKMUYECKUL MEOUYUHCKUL YEeHMD
Hegpono2u U MmpancniIaHmMayuu nouKy'
Cypxandapvunckuii ghunuan Pecnybaukanckoeo cneyuaiu3upo8aHio2o HayyHo-npaKmuiecko2o
MEOUYUHCKO20 Yenmpa Heghponocuu mpancniaHmayuu oYKy
TawkeHmMcKuli 20cydapcmeeHHbili cmomamosnoau4eckuli uHcmumym?
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