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Abstract

Introduction: The incidence of complicated forms of cholelithiasis is steadily increasing,
particularly among elderly patients with various additional diseases. Acute cholecystitis is typically
treated with surgery, but indications for surgery should be carefully substantiated. Therefore, it is
crucial to accurately evaluate the results of laboratory and instrumental investigations to estimate the
activity of inflammation in the gallbladder.

Aim: The aim of this study was to identify differences in laboratory-instrumental investigation
results for clinical forms of acute cholecystitis.

Materials and methods: The research was conducted on a sample of 30 patients with acute
cholecystitis between 2019 and 2020 at City Clinical Hospital No. 7 (CCH). The sample consisted of
17 females and 13 males. This study presents a retrospective analysis of the types of acute cholecystitis
and the corresponding laboratory and instrumental examinations.

Results: The study found that patients with gangrenous cholecystitis had the highest level of
C-reactive protein (CRP) compared to all other forms of the disease (p < 0.05). Additionally, patients
with catarrhal cholecystitis had the highest level of tumour necrosis factor (TNF). The mean gallbladder
wall size, as measured by ultrasound (US), was also higher in patients with gangrenous cholecystitis.

Conclusion: In conclusion, the results suggest a correlation between CRP levels and
gangrenous cholecystitis, as well as TNF levels and catarrhal cholecystitis. Laboratory-instrumental
investigations yield different results depending on the clinical form of acute cholecystitis. Ultrasound
is crucial in acute gangrenous cholecystitis, while TNF is important in catarrhal cholecystitis.

Key words: acute cholecystitis, retrospective analysis, laboratory examination, instrumental
examination.

Introduction. Acute cholecystitis is an inflammation of the gallbladder and a complication of
gallstone disease. The inflammatory process begins in the gallbladder wall when the rheological
properties of bile are disturbed, leading to impeded bile outflow. In some cases, bacterial flora joins
the inflammation, resulting in cholecystitis [ 1, 2]. Cholelithiasis is the most common surgical pathology
among internal hollow organs, according to domestic data. Biliary stone disease is classified into acute
and chronic forms. Recurrent attacks of acute cholecystitis can lead to chronic biliary stone disease.
Acute cholecystitis, which occurs in 60% of cases, can be catarrhal, phlegmonous, or gangrenous.

It is a common cause of hospitalisation in elderly patients and can have a severe course with
serious complications and high mortality rates. It is important to note that acute cholecystitis is a
medical emergency that requires prompt treatment. The issue of acute cholecystitis in individuals over
60 years old remains a concern, even with the implementation of modern minimally invasive treatment

methods [3]. Patients face significant challenges in treating acute cholecystitis due to coexisting
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chronic cardiovascular and respiratory conditions, resulting in a high risk of anaesthesia and
postoperative mortality [1, 3].

Biliary stone disease, as defined by the World Health Organisation (WHO), is more common
in individuals over the age of 50, but can also affect younger people. According to the VI World
Congress of Gastroenterologists, gallstone disease affects 10-15% of the global population. The
incidence of biliary stone disease increases with age, with prevalence rising to 25-30% in patients over
60 years old and 15-20% in those aged 40 years [4, 5, 6]. The incidence of gallstone disease varies
according to ethnicity. For instance, Ireland has a low incidence of 6%, while Sweden has a high
incidence of 28% [7]. Indigenous people in Africa have an incidence of gallstone disease of about
0.97% [5, 8]. In Chile, the incidence of gallstone disease is 40% among men and 65% among women
[9]. In Russia, an average of 7-8 people per 1000 inhabitants seek medical help annually due to
gallstone disease [7]. Gallstone disease affects a significant proportion of the adult population in
European countries, with a diagnosis rate of 20% [7]. Cholelithiasis affects 10 to 15% of the adult
population in developed countries, according to the World Society for Emergency Surgery (WSES)
2018 data [5, 6]. In Europe, the incidence of biliary stone disease in 2019 was 18.8% in women and
9.5% in men, with a higher incidence in older age groups. At age 70, the prevalence of gallstone disease
was 15% for men and 24% for women, and at age 90, it was 24% for men and 35% for women. Based
on data from the same year, 45-65% of patients with cholelithiasis were elderly individuals aged 60-
90 years old. On average, women are affected by this condition 4-6 times more often than men. Women
with duodenal ulcers are less likely to develop biliary stone disease, with a frequency of 2-3 times
lower. During pregnancy, 5-8.5% of women develop gallstone disease, while biliary stone disease
occurs in 0.5% of newborns.

In Kazakhstan, cholelithiasis is a common cause of acute and chronic cholecystitis, with 36.4%
of emergency conscripts being diagnosed with one of these conditions [13]. From 2010 to 2020,
surgical hospitals treated 247,309 patients for acute cholecystitis, with an overall mortality rate of 1.1%
and a postoperative complication rate of 1.7%. In the country, acute cholecystitis is the second most
common acute surgical disease of the abdominal cavity organs after acute appendicitis. Statistical data
from 2018 shows that there were 12,706 cases of acute cholecystitis in Almaty city [13]. The overall
mortality rate among patients with acute cholecystitis in Almaty city was 1.26% in 2016 and increased
to 1.39% in 2018 [13, 14]. The overall mortality rate among patients with acute cholecystitis in Almaty
city was 1.26% in 2016 and increased to 1.39% in 2018 [13, 14].

Selecting the appropriate treatment strategy for acute cholecystitis remains a significant
challenge in modern medicine. Presently, there is a rise in 'hidden forms' of acute destructive
cholecystitis, which can result in a discrepancy between the clinical diagnosis and histological
characteristics of the preparation. The rise in complicated forms of cholelithiasis and the growing
number of elderly patients with various concomitant pathologies are indications for surgery and require
careful substantiation. Therefore, assessing the activity of inflammation in the gallbladder through
laboratory studies is an urgent problem. In this context, we investigated the possibility of using two
serum proteins - reactive protein C (CRP) and tumour necrosis factor (TNF) and abdominal ultrasound
(US) findings for early diagnosis of acute cholecystitis types.

Objective of the study. The study analysed the differences in laboratory and instrumental
investigations of clinical forms of acute cholecystitis through a retrospective study.

Materials and Methods of Research. The study was conducted in the Surgical Department
No. 2 of City Clinical Hospital No. 7 among patients who received inpatient treatment for acute
cholecystitis between 2019 and 2020. A retrospective analysis was performed on 100 patient case
histories, of which 30 were selected for the study.

A general blood analysis was conducted on all 30 selected patients. The analysis included
erythrocytes, haemoglobin, leukocytes, percentage of segmented and paloconuclear neutrophils, and
ESR (erythrocyte sedimentation rate). Additionally, a biochemical blood analysis was performed,
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which included bilirubin, AST, ALT, urea, creatinine, and total protein, as well as an analysis of GNF
in blood plasma. All laboratory investigations were carried out within the first 3 hours of the patient's
admission to the emergency room.

For laboratory studies analysis, blood biochemical analysis was conducted using a vacuum tube
with a purple cap containing LYSETA anticoagulant. Coagulogram analysis was performed using a
blue cap tube with mMediteclot 220225 tri-basic sodium citrate mMediteclot (3.2%) with clotting
activator.

Additionally, abdominal ultrasound was performed.

Statistical analysis was conducted using the Excel program. The arithmetic mean and standard
deviation were calculated to process numerical data. The Student's T-criterion was used to calculate
parametric data in independent samples. The p-value was considered statistically significant at a level
of <0.05.

Results of the study. This research work presents the results of laboratory indicators,
specifically C-reactive protein (CRP) and tumour necrosis factor (TNF). The results are as follows:
Results of the Study.

This research work presents the results of laboratory indicators, specifically C-reactive protein
(CRP) and tumour necrosis factor (TNF). CRP levels in patients with gangrenous cholecystitis were
52.6+4.9 pkg/ml, in phlegmonous form - 44.84+2.59 pkg/ml, and in catarrhal form - 28.6+3.2 pkg/ml.
The corresponding data is presented in Table 1.

Table 1. CRP Readings and Clinical Forms of Acute Cholecystitis.

Clinical types Number of patients, n=30 CRP, mean P-value
Catarrhal 11 28,6 £ 3,2 mcg/ml
Phlegmonous 9 44,8 £ 2,59 mcg/ml p <0,05
Gangrenous 10 52,6+ 4,9 mcg/ml

The study found that patients with gangrenous cholecystitis had the highest level of CRP (52.6
+ 4.9 pkg/ml), which was statistically higher than all other forms of the disease (p < 0.05).

Table 2. Shows the results of the TNF index based on the clinical form of acute cholecystitis.

Clinical types Number of patients, Fibrinogen, mean P-value
n=30
Catarrhal 11 128.8 £ 4.6 mcg/ml
Phlegmonous 9 37.1+ 4.6 mcg/ml p <0,05
Gangrenous 10 68.4 + 4.6 mcg/ml

The study found that patients with catarrhal cholecystitis had the highest level of TNF (128.8+
4.6 pkg/ml), which was significantly higher than all other forms of the disease (p < 0.05).

Table 3. Shows the ultrasound findings based on the clinical form of acute cholecystitis.

Clinical types Irj;;?)ber of patients, | Average gallbladder wall size
Catarrhal, 11 3-4 sm
Phlegmonous, 9 4-6 sm
Gangrenous. 10 5-7 sm

The ultrasound results indicate that patients with gangrenous cholecystitis have a thicker
gallbladder wall compared to other forms of acute cholecystitis. Specifically, the gallbladder wall
thickness was 5-7 cm in patients with gangrenous cholecystitis.
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Conclusion. It is worth noting that acute cholecystitis is a poorly studied problem in domestic

medicine, as evidenced by the review of domestic and foreign literature. The laboratory indicators
related to clinical forms of acute cholecystitis were discussed, and it was found that SRP has the highest
index in gangrenous cholecystitis, while TNF has the highest index in catarrhal cholecystitis.
Ultrasound results showed that the biliary wall thickens in gangrenous cholecystitis.
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KEJEJ XOJIEHUCTUTTIH KJIMHUKAJIBIK ®OPMAJIAPBIH 3EPTXAHAJIBIK-
ACHAITBIK 3EPTTEY HOTWXEJIEPIHIH EPEKINEJIKTEPI

I'. K. AUTXOXMUH ', 2, C. CAIPAHKBI3BI !, A.C.CEPIKKAJIMEBA !, B. H. TOJIBACHI ',
H.O. 9BCATTAP ', 3. C.KAJIJIAP ', C. P. CABUPOBA !, K. F. BAKBIT !

! Kazak ynrreik mequinHa yHuBepcureti. C. XK. Achenausipo, Anmatel, Kazakcran
2 Ne7 Kananblk KIMHUKAJIBIK aypyxaHa, Anmatel, Kazakcran

Tyitin

Kipicne: Ot Tac aypybIHBIH acKbIHFAH TYpJEpIHIH JKUUTII TYpaKThl TypAe ecyae, acipece
OpTYpJIi KOCHIMILIA aypyJapbl Oap erje »acTtarbl HayKacTap apacbiHa. JKeaen XOJNemUCTHT o/IeTTe
XUPYPTUSIBIK JKOJIMEH emeneni, OipaKk XUpYpPrisulblK KepceTKimTep MYKHAT HeTi3lenyl Kepek.
CoHIBIKTaH ©T KaObIHAaFbl KaOBIHY O€JICEHAUNriH Oaranay YIIH 3epPTXaHAJIBIK JKOHE acIarThIK
3epTTeyIepIiH HOTIKEIEePIH AJ Oaranay eTe MaHbI3/IbI.

3eprTey mMakcarbl: byn 3eprreyaiH MakcaThl-OyJI MocelieHi Imienry. 3epTTeyAiH MaKcaThl-
Kelen  XOJEUMCTUTTIH  KIMHMKAIBIK TYpJepiHAeri 3epTXaHalbIK-aclanThlK — 3epTTeyNepIiH
HOTHIKEJIEPIHIEr1 albIpMalIbIIBIKTApAbl aHBIKTAY.

Martepunannap men aaicrep: 3eprrey Ne 7 Kananbik kinHukanslk aypyxanazaa (I'Kb) 2019-
2020 >xpurap apajbIFbIHAA JKEIET XOJCIUCTUTIICH aybIpaThiH 30 MarueHTTIH YATICIHAC XYPri3iimi.
Ynri 17 ofien meH 13 ep anaMHaH TYp/IbL.

Hotu:xenep: 3eprrey KepceTKeH e, raHTPEHO3/Ibl XOJICHUCTUTIIEH ayblpaThlH HayKacTap/a
C-peaktuBti akyb3asiH (CRP) menreiti aypyaslH Oapiblk 06acka TypiepiMEH CalbICTHIpFaHAa €H
sxorapsl 00uiibl (p <0,05). CoHbIMEH KaTap, KaTapajibIbl XOJEIHUCTUTIICH aybIpaThIH HayKacTap/a iCik
Hekpo3bIHbIH  (akTopsl (TNF) en sxorapsl Oomnabl. ['aHrpeHO3AbI XOJNEUUCTUTICH aybIPaThIH
HayKacTap/Aa yJIbTPaablObICTHIK (YIBTPAIbIOBICTHIK) OJIIICHTEH 6T KAOBIHBIH KaOBIPFaChIHBIH OpTalia
MeJIIIEepi e AKOFaphl OOJIbI.

KopowiTbinabl: Kopeiteiaasiain  kene, HoTwxkenep CRP  nmeHredli MeH TraHTpeHO3bI
XOoNenucTuT, connaii-ak TNF neHreiii MeH kaTapaibIbl XOJICIUCTUT apachlHIa KOPPEISAIUSHBIH Oap
eKEeHIH KepceTe/l. 3epTXaHabIK-aCIalThIK 3epTTeyJIep JKeAea XOJCUUCTUTTIH KIMHUKAIBIK TYpiHE
OaliaHbICTBl  OpTYpal  HoTWKenep Oepemi. JKemenm  raHrpeHo3n bl XOJNEGHUCTHT — Ke3iHZE
YIBTPAJBIOBICTHIK, all KaTapaibabl xosienucTuT Kesingae TNF ete manpzabl. byn 3eprrey xenen
XOJICLIMCTUT TYPJIEPIH >KOHE THICTI 3€PTXaHAJIBIK XKOHE ACHANTHIK 3€PTTEYJIEpAl PETPOCIEKTUBTI
Taj/1ayibl YChIHAIbI.

Tyiiin ce3aep: Xemen XOJCIUCTHT, PETPOCICKTHBTI Talaay, 3€pTXaHAIBIK TEKCEPY, ACMAaITHIK
TEKCcepy.

OCOBEHHOCTH PE3YJIBbTATOB JIABOPATOPHO-UHCTPYMEHTAJIBHOI'O
NCCIEJOBAHUSA KNIMHUYECKUX ®OPM OCTPOI'O XOJIEHUCTHUTA

K. AUTXOXUH !, 2, C. CAMPAHKBI3bI !, A.C. CEPUKAJIMEBA !, B.H. TOJIFACHI !, H.A.
ABCATTAP !, 3.C. KAJIJIAP !, C.P. CABMPOBA !, K.I'. BAKBIT !
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Ka3axcran
2 I'oponckas knmuandeckast 6onbHuia Ne7, Anmatsl, Kazaxcran

AHHOTAIUSA

BBenenue: Yactora oCIOXKHEHHBIX (DOPM KETYHOKAMEHHOW OOJIE3HH HEYKJIOHHO PacCTerT,
OCOOCHHO CpeIH MOKUJIBIX MAlMEHTOB C PA3TUYHBIMU JOTMOTHUTEIFHBIMU 3a00neBaHUsIMU. OCTphIi
XOJICIIUCTHUT, KaK MPaBUJIO, JIEUUTCS XUPYPIrHUECKUM ITyTEM, OJIHAKO MMOKA3aHUS K ONepaIiy JTOJKHBI
OBITH THIATENLHO 000CHOBaHKI. [103TOMY KpaifHe Ba)XHO TOYHO OLEHUTH PE3YJIbTATHI JJA0OPATOPHBIX
U MHCTPYMEHTAJIbHBIX HCCIEAOBAHUMN I OLICHKH aKTUBHOCTH BOCTIAJICHUS B )KEITYHOM MY3bIpE.

Heab: Lenap 1aHHOTO HCCIEAOBAHUS - PEIIUTH 3Ty Mpodiemy. Llens uccienoBaHus - BEISIBUTh
pasnuuus B pe3ybTaTax 1ab0paTopHO-MHCTPYMEHTAIbHBIX UCCIIEJOBAHUN PU KIIMHUYECKUX (popmax
OCTPOT0 XOJICLIUCTUTA.

Marepuanabl u MeToabl: MccnenoBanue nmpoBeaeHo Ha BeIOOpKe M3 30 MaMeHTOB C OCTPHIM
xoneuucturoM B nepuox ¢ 2019 mo 2020 rox B I'opoackoii knuHndeckoit 6ompaune Ne 7 (I'KB).
Bri6opka cocrosia u3 17 s»eHuH U 13 My>K4yuH.

Pe3yabTaTsel: VccnenoBanue mnokaszano, 4TO y MALMEHTOB C TAHTPEHO3HBIM XOJICLIUCTHUTOM
ypoBeHb C-peaktuBHOTO Oesnka (CPB) Obl1 caMbIM BBICOKUM IO CPAaBHEHHIO CO BCEMH OCTAJIbHBIMH
dopmamu 3aboneBanust (p <0,05). Kpome TOro, y mamueHTOB C KaTapaldbHBIM XOJICIHCTUTOM
HaOIroaCs caMblii BEICOKUH ypoBeHb (hakTopa Hekposa omyxonu (TNF). Cpennuii pasmep CTeHKH
JKEITYHOTO TY3BIPs,, U3MEPEHHBIN C MOMOIIBI0 yIbTpa3BykoBoro ucciuenaoBanus (Y3U), Takxke ObLT
BBIIIIE y MALMEHTOB C TAHTPEHO3HBIM XOJICLIUCTUTOM.

3akiouenune: B 3aximioueHue ciaeayer  OTMETUTb, YTO TIOJYYEHHBIE PE3YJbTaThl
CBUJETENIHCTBYIOT O HAIMYUU KOppesuu Mexay ypoBHeM CPbB u raHrpeHo3HbIM XOJEUCTUTOM, a
takke ypoBHeM TNF u karapampHbIM  XoJleHUCTUTOM. JlaGopaTopHO-WHCTpYMEHTATIbHbBIE
UCCJIEIOBAHMS JIalOT pa3Hble pe3ylbTaThl B 3aBUCHUMOCTH OT KIMHUYECKOW (OpPMBI OCTpPOro
xosienuctuta. [Ipu ocTpoM raHrpeHO3HOM XOJEUUCTUTE peliarolee 3HaueHue umeror Y3U, a npu
KaTapaibHOM Xosienuctute - TNF. B naHHOM HccieqoBaHuM NpeacTaBiIeH PETPOCTIEKTUBHBIA aHAIN3
TUTIOB OCTPOTO XOJEIHMCTUTA M COOTBETCTBYIONIMX JAOOPATOPHBIX W HWHCTPYMEHTAIBHBIX
HUCCIENOBaHUH.

KiroueBble cj0Ba: OCTPBIA XOJICHUCTUT, PETPOCHEKTUBHBIN aHaNMU3, J1abopaTOpHOE
obcnenoBaHue, MHCTPYMEHTAIbHOE 00CIIeI0BaHME.
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