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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 - 44.8+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 rl:lzus[r(])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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KEJAEJ XOJIEHUCTUTTIH KIIMHUKAJIBIK ®OPMAJIAPBIH 3EPTXAHAJIBIK-
ACHAITBIK 3EPTTEY HOTWXEJIEPIHIH EPEKIIEJIIKTEPI

I'. K. AUTXOXUH %, 2, C. CAIPAHKBI3bI !, A.C. CEPIKKAJIMEBA !, 5. H. TOJIBACHI ?,
H.8. 95CATTAP !, 2. C.KAJIJAP !, C.P. CABUPOBA ! K. F. BAKBIT !

! Kasax ynreik memummna yausepeureti. C. XK. Acdenmusapos, Anmarsl, Kazakcran
2 No7 Kananblk KIMHUKAIBIK aypyxaHa, Ainmatel, KazakcTan

Tyiiin

Kipicne: Ot Tac aypybIHBIH acKbIHFAaH TYPJEpiHIH >KUUTIrT TYpaKTHl TYpAE ecynae, ocipece
OpTYpAl KOChIMILIA aypyiapbl 6ap erje >kacTtarbl HayKacTap apacbiHaa. JKelen XONeHUCTUT 9IEeTTe
XUPYPTUSIIBIK JKOJIMEH emzeneni, Oipak XUpYpPrHsiIbIK KepceTKimTep MyYKHAT Heri3fenyi Kepek.
ConpplkTaH T KaObIHAarbl KaObIHY O€NCEHAUIIriH Oaranay YIIiH 3epTXaHaIbIK KOHE AacMalThIK
3epTTEYJICPIiH HOTHKEICPIH AoJ Oaraiay eTe MaHbI3/IbI.

3epTTey Makcarbl: byn 3epTTeyAiH MakcaThl-OyJ MOceleHi miemry. 3epTTeyAiH MaKCcaThl-
JKelen  XOJEIMCTUTTIH KIMHHUKAJIBIK TYpJepiHAEri 3epTXaHANbIK-aclanThIK  3epTTeYIepIiH
HOTHOKETIEPIHJIeT] albIPMAaITbIIBIKTAp bl aHBIKTAY.

Matepuannap men daicrep: 3eprrey Ne 7 Kanansik knmuHukansik aypyxanaga (I'Kb) 2019-
2020 >xpU1Iap apalibIFbIHIA JKEJIe XOJMEIUCTUTIICH ayblpaThiH 30 MAlMEeHTTIH YATICIHIE KYPri3iii.
Yonri 17 ofien MeH 13 ep agaMHaH TYPIBL.

HoTu:kenep: 3eprrey KopceTKeHAEH, TaHTPEHO3 bl XOJEIUCTHTIICH aybIpaThIH HayKacTapaa
C-peaxtuBti akyb3abiH (CRP) neHreiii aypyablH Oapiblk 0acka TYpJepIMEH CalbICThIpFaHAa €H
sorapbl 6onsl (p <0,05). CoHbIMEH KaTap, KaTapasib/Ibl XOJIEIIUCTUTIICH aybIpaThIH HayKacTap/a icik
Hekpo3bIHbIH  (pakTopel (TNF) en >xorapel Oosnbl. ['aHTpeHO31bI XOJEMCTUTIICH aybIpaThIH
HayKacTapa yabTpaablObICTHIK (YIBTPAABIOBICTHIK) OJIICHTeH 6T KaObIHBIH KaOBIPFACHIHBIH OpTalla
MeJIIepl Je KOFapbl OOJIbI.

KopbiTbinabl: KopeiTbiHabuiaii  kene, Hotmkenep CRP  geHreiti MeH raHrpeHoO3abl
xoJienucTuT, coraii-ak TNF nmeHreiti MeH kaTapasibJibl XOJCIHUCTUT apachlHIa KOPPEIALUSIHBIH Oap
eKeHIH KepceTeadi. 3epTXaHalbIK-aCIanThIK 3ePTTeyNep KeAeN XONICHUCTUTTIH KIMHUKAIBIK TYpiHe
OailmaHpICTBI  OpTYpil  HOTWXKenep Oepemi. Kemen  raHrpeHO3[bl  XOJEIUCTUT — KE31HIE
YIBTPaABIOBICTHIK, all KaTapaibabl xolenucTut ke3inne TNF ere manbpiabl. byn 3zeprrey xeaen
XOJIELUCTUT TYPJIEPIH KOHE THICTI 3€pPTXaHANbIK JKOHE AacHanTbhIK 3epTTeyJepal PEeTPOCIEKTUBTI
Taj/ayabl YChIHAIBI.

Tyiiin ce3aep: >xemen XOJNCHHUCTHT, PETPOCIEKTUBTI Tajjay, 3€pTXaHAIBIK TEKCEPY, acCIamThIK
TEKCEepY.

OCOBEHHOCTHU PE3YJIBTATOB TABOPATOPHO-UHCTPYMEHTAJIBHOI'O
HNCCIEJOBAHUA KIMHUYECKHUX ®OPM OCTPOTI'O XOJIEHUCTUTA

K. AUTXOXUH !, 2, C. CAMPAHKBI3BI &, A.C. CEPUKAJIMEBA !, B.H. TOJIFACHI }, H.A.
ABCATTAP !, D3.C. KAJIJIAP %, C.P. CABIPOBA !, K.I'. BAKBIT *
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! Kazaxckuit HarmonanbHeli Mmegununckuii yausepeutet uM. C.JI. Achennuspopa, AnMarl,
Kazaxcran
2 I'oponckas knmuandeckast 6onpHuIa No7, Anmatsl, Kazaxcran

AHHOTanus

BBenenne: Yactora OCIOKHEHHBIX (DOPM KETYHOKAMEHHON OO0JIE3HH HEYKIIOHHO pPAacTerT,
0COOEHHO Cpe/iy MOKUIIBIX MAIIMEHTOB C PA3IIMYHBIMU JIOTIOTHUATENBHBIMU 3a00s1eBaHUsIMH. OCTpBhIii
XOJIELIUCTUT, KaK MPABUJIO, JICYUTCS XUPYPTUYECKUM MYTEM, OJHAKO MOKA3aHUS K ONepaluu JOJKHBI
OBITH TIIATENFHO 000CHOBaHBL. [103TOMY KpaiiHe Ba)KHO TOYHO OLICHUTH PE3yJIbTAThI JIAOOPATOPHBIX
Y UHCTPYMEHTAJIbHBIX MCCIIEOBAHUMN JUIsl OLIEHKU aKTUBHOCTH BOCIIAJICHUS B KEIYHOM ITy3bIpE.

Heus: Llens 1aHHOTO MCCIEIOBAHUS - PEIINTH 3Ty pobaemy. Llens nccnenoBanus - BEISIBUTD
pa3ianuus B pe3yibTaTrax 1a00paToOpHO-UHCTPYMEHTAIbHBIX UCCIEA0OBAHUN TPH KIMHUYECKHUX (hopmax
OCTPOI'O XOJICLUCTUTA.

Martepuanabl u MeToasbl: VccienoBanue npoBeeHO Ha BeIOOpKe 13 30 MAlMEeHTOB C OCTPHIM
xonenuctutoM B mieproxa ¢ 2019 mo 2020 rox B I'opoackoii knmmaudeckoit 6ompaune Ne 7 (I'KB).
Bri6opka cocrosina u3 17 xeHuuH U 13 MyX4uuH.

Pesyabrarel: McciienoBanue mokasano, 4TO y MALMEHTOB C TAHIPEHO3HBIM XOJIELUCTUTOM
ypoBeHb C-peaktuBHOro 6enka (CPB) Obi1 caMbIM BBICOKMM IO CPaBHEHHIO CO BCEMH OCTAJIbHBIMU
dopmamu 3aboneBanus (p <0,05). Kpome Toro, y ManmMeHTOB C KaTapalbHBIM XOJICIIHCTUTOM
HaOII01aTICs caMBblii BEICOKHM ypoBeHb (pakTopa Hekposza omyxonu (TNF). Cpennuii pasmep CTeHKU
KEITYHOTO MY3bIPsi, U3MEPEHHBII C MOMOIIBIO YIbTpa3ByKoBoro ucciemoBanus (Y3U), takxke ObLT
BBIIIE Y NAIIUEHTOB C TAHTPEHO3HBIM XOJIEIIUCTUTOM.

3akiarouenune: B 3axiroueHue cieqyer OTMETUTh, YTO IOJIYYEHHBIE PE3YJIbTaThbl
CBUJIETEIIBCTBYIOT O HAJIMYHUM KOppesiuuu Mexay ypoBHeM CPB u raHrpeHo3HbIM XOJIEHUCTUTOM, a
takke ypoBHeM TNF wu karapaibHbiM  XxoseuuctutoM. JlaboparopHO-MHCTpyMEHTaIbHbIE
WCCJICIOBAHMS Jal0T pa3Hble pe3ylbTaThl B 3aBHCHUMOCTH OT KIMHUYECKOW (POpMBI OCTpPOro
xoyienuctuta. [Ipr ocTpoM TraHTPEHO3HOM XOJEIUCTUTE pellaroliee 3HadyeHue umeroT Y3U, a mpu
karapanbHoM xounenuctute - TNF. B nannom nccnenoBanuu npeacTaBieH peTPOCTIEKTUBHBINA aHAIN3
TUIIOB OCTPOTO XOJELMCTUTA M COOTBETCTBYIOUIMX JaOOpaTOPHBIX W HWHCTPYMEHTAJIbHBIX
UCCIIEI0BAHUMN.

KiroueBble cioBa: OCTpBI  XOJEUUCTUT, PETPOCHEKTUBHBIA aHanMu3, JabopaTOpHOE
o0clieZioBaHNEe, MHCTPYMEHTAIIbHOE 00CIeI0BaHHE.
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