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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Violation of hemostasis directly depends on the
severity of hepatocyte dysfunction. Such patients may develop
disseminated intravascular coagulation (DIC syndrome) and
bleeding during and after surgery.

Objectives: To improve the results of treatment of
coagulopathic bleeding during surgery for mechanical jaundice,
through proactive therapy.

Methods: A prospective randomized clinical-controlled
research was conducted according to the study protocol, which
was based on the purpose of the study and objectives. The state
of hemostasis was studied depending on the duration of jaundice
in 79 patients with mechanical jaundice treated at the Semey
Medical University Hospital, Non-Commercial Joint-Stock
Company (NCJSC) at the age of 18 to 85 years, the average
age was 62 years. (95% confidence interval (CI) 59.2/64.6 for
average 61.9). The patients were distributed by gender in the
following order: males — 30 patients (38%), females - 49 patients
(62%). Inclusion criteria: all patients aged 18 and older with
mechanical jaundice requiring surgical treatment. Exclusion
criteria: includes children and adolescents under 18 years of age,
patients who do not agree to participate, incapacitated, pregnant
women are excluded from the study. The total number of the
sample was n=79 (100%) patients for the study, the patients
were divided into 2 groups: the main group n = 35 (44.3%),
patients who were treated with L-carnitine and the control group
n = 44 (55.7%). The prevention was based on a previously
developed method of treating coagulopathies during surgery
for mechanical jaundice, which includes a systemic effect on
hemostasis and low invasiveness: treatment with levocarnitine
at a dose of 5 ml intravenously slowly for 2-3 minutes, or drip
in 100-200 ml of 0.9% sodium chloride.

Results: Changes in blood clotting parameters in patients with
mechanical jaundice upon admission and on the Ist, 3rd and
5th days after treatment with the proposed method noticeably
improve, so there is a shift in the indications APTT, Claus
fibrinogen, INR and PT towards hypercoagulation already on
day 1 (because they are specific markers of prolonged bleeding).

Conclusion: The proposed improved method of preventing
coagulopathic bleeding during surgery for mechanical jaundice
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allowed to significantly reduce the incidence of coagulopathy
in these patients, which is especially important, the frequency
of their clinical manifestation, so Klausfibrinogen in the blood
on the 5th day was 3.8 g/l, which turned out to be statistically
significant U — 412.500 (P = 0.05) and improved PT by the
Sth day was 12.3 seconds, the statistical significance of U was
208.500 (P = 0.05).

Key words. Coagulopathy, hemostasiopathy, mechanical
jaundice, bleeding with mechanical jaundice, prevention and
treatment of coagulopathy.

Bibliographic reference. Method for prevention of
coagulopathic bleeding during surgery for mechanical jaundice.

Abbreviations. DIC Syndrome: Disseminated Intravascular
Coagulation Syndrome; NCJSC «SMUy»: Non-Commercial
Joint-Stock Company «Semey Medical University»; CI:
Confidence Interval; MJ: Mechanical Jaundice; APTT:
Partially Activated Thromboplastin Time; INR: International
Normalized Ratio; PT: Prothrombin Time; NH2: Terminal;
TEG: Thromboelastogram; IBM SPSS: International Business
Machines Corporation Statistical Package For The Social
Sciences; CDA: Choledochoduodenoanastomosis; TNF: Tumor
Necrosis Factor; IL: Interleukin; Alt: Alanine Aminotransferase;
AsT: Aspartate Aminotransferase.

Introduction.

Prognostically severe are liver diseases that are a consequence
of mechanical jaundice (MJ) with obstruction of choledochus
[1]. A pathological syndrome that develops due to a violation
of the outflow of hepatic bile through the biliary tract into the
intestine due to mechanical obstacles is called Mechanical
jaundice (MJ). One of the frequent causes of mechanical
jaundice is most often cholelithiasis. Malignant tumors are not
uncommon, as well as cicatricial stricture of the bile duct or the
large duodenal papilla of the duodenum [2].

The liver is the main organ involved in metabolic processes
in the organism and its functioning synthesizes a large amount
of blood proteins, the restoration of anaerobic oxidation of
substrates and the synthesis of many non-protein components.
At the same time, the liver performing all complex metabolic
processes is vulnerable to damaging factors [3,4]. Hemostasis
depends on the full function of the liver, because the synthesis
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of many coagulation factors occurs in the cells of the liver,
and activation products in the cells of the reticuloendothelial
system of the liver. Violation of hemostasis directly depends
on the severity of hepatocyte dysfunction. Reduction of
vitamin K-dependent factors (prothrombin, factors VII, IX
and X, proteins C and S) in jaundice and at the same time
other parameters may not change. Such patients may develop
disseminated intravascular coagulation (DIC syndrome).

Despite oral (together with bile acids) or parenteral
administration of vitamin K in a jaundice patient, difficulties
in correcting hemostatic disorders in these patients may remain
[5]. Episodes of bleeding or thrombotic manifestations can
aggravate the clinical condition of a patient with jaundice.
These manifestations require a careful clinical and laboratory
approach to make an accurate diagnosis and provide effective
treatment [6].

Abnormal vitamin K-dependent factors are produced when
vitamin K is deficient. Such factors lack the residues of
gamma-carboxyglutamic acid in the NH2-terminal part of their
molecules, in addition to surgery on the liver, leads to serious
changes in clotting [7-9].

Cholemia due to MJ leads to the development of endotoxicosis,
leads to a violation of the antitoxic function of hepatocytes and
reduces the function of the nephron. Renal-hepatic insufficiency
develops. Most blood clotting factors and natural anticoagulants
are synthesized in hepatocytes. Prolonged obstruction of the
biliary tract or hepatocyte disease is accompanied by abnormal
clotting. Thrombohemorrhagic changes develop, leading to the
development of DIC-syndrome leading to a fatal outcome.

According to the literature, the most common coagulopathies
in diseases of the biliary tract include thrombocytopenia,

thrombocytopathies and DIC syndrome, hemodilution
coagulopathy, overdose with anticoagulants, hepatic
coagulopathy.

All these diseases, under certain conditions, lead to biliary
hypertension and mechanical jaundice, a frequent complication
of which is purulent cholangitis, which contributes to the
progression of morphofunctional changes in the liver against
the background of increasing intoxication, combined with
hemodynamic and hemorheological disorders, lymphodynamic
disorders. The degree and speed of changes in the liver depend
on the rate of increase of biliary hypertension, microcirculation
disorders, tissue hypoxia, the presence of inflammation in the
ducts and the duration of jaundice [7,8].

Objectives.

To improve the results of treatment of coagulopathic bleeding
during surgery for mechanical jaundice, through proactive
therapy.

Materials and Methods.

Before the start of the study, a meeting of the Ethics Committee
of the Non-Commercial Joint-Stock Company «Semey Medical
University» (NCJSC «SMUy), Semey, Kazakhstan, "Protocol
No. 2" dated 10/28/2020, was held, at which the protocol of the
study, forms of informed consent, deadlines for the start and
completion of scientific research were approved and the approval
of the Ethics Committee was obtained. The study was conducted
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in accordance with the institutional guidelines for human
research and the principles of the Helsinki Declaration. The
protocols of the study were approved by the Ethics Committee
of Semey Medical University and the University Hospital of
the Non-Commercial Joint-Stock Company «Semey Medical
University», Semey, Kazakhstan. All patients participating in
the study are familiar with the informed consent. They also
signed a consent to participate in scientific work. A prospective
randomized clinical-controlled research was conducted
according to the study protocol, which was based on the purpose
of the study and objectives. Randomization was performed by
choosing an envelope. The sample of patients for the study was
determined according to the objectives of scientific research
and the stages of work according to the developed scheme of
research work.

The state of hemostasis was studied depending on the duration
of jaundice in 79 patients with mechanical jaundice treated in
the clinic of the University Hospital of the «SMU» NCJSC
(Semey Medical University, Non-Commercial Joint-Stock
Company) between the ages of 18 and 85, the average age was
62 years (95% confidence interval (CI) 59.2/64.6 for average
61.9). The patients were distributed by gender in the following
order: males — 30 patients (38%), females - 49 patients (62%).
During planning and during the study, respectively, some
patients dropped out of the study at various stages (Figure 1).

Inclusion criteria: All male and female patients aged 18 and
older with mechanical jaundice requiring surgical treatment
both as planned and as an emergency. The exclusion criteria
include children and adolescents under 18 years of age, i.e. who
have not reached the age of majority and can not independently
decide and consent to participate in the study, patients who do
not agree to participate in the study for one reason or another,
as well as incapacitated patients, pregnant women are excluded
from the study because as the increase in the duration of
pregnancy can directly affect the results of the study.

The total number of the sample was 79 (100%) patients for the
study, the patients were divided into 2 groups: the main group —
35 (44.3%), patients who were treated with L-carnitine and the
control group - 44 (55.7%).

By gender in the main group: males - 12 (34.3%), females - 23
(65.7), in the control group of males - 18 (41%), females - 26
(59%).

By nationality, the number of Kazakhs in the main group was
31 (88.6%), Russians - 4 (11.4%), Kazakh controls - 38 (86.4%)
and Russian controls - 6 (13.6%).

By place of residence, the patients were distributed as follows:
in the main group the city cases - 27 (77.2%), the village cases -
8 (22.8%), in the control group the city controls - 29 (66%), the
village controls - 15 (34%).

Social status in the main group: there were 10 (28.6%)
employees, 7 (20%) unemployed, retired patients 18 (51.4%),
in the control group: 14 (31.8%) employees, 6 (13.6%)
unemployed, retired patients 24 (54.5%).

The average age of main group patients and controls is 61.9
years (M:64, Q1-15, Q3-85). In the main group, the average age
of cases was 59.8 years (M:64, Q1-15, Q3-85), the average age
of controls was 63.6 years (M:60, Q1-48, Q3-80).
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Total: (n=35) study group

Analyzed cases (n=44)
* Excluded from analysis (n= 0)

Total: (n=44) control group

Figure 1. A scheme reflecting the inclusion and stages of withdrawal of patients from the study.

The average duration of the underlying disease in the main
group was 67.4 days (M:7, Q1-1, Q3-730), in the control group
it was 134 days (M:4, Q1-1, Q3-730).

In the main group, the average duration of jaundice at admission
was 9.342.3. In the control group, the average indicators were
11.84+4.6.

All patients were examined as pre-surgical preparation, from
the generally accepted parameters of blood tests, the following
were taken into account: leukocytosis, from the leukoformula
— the number of rod-shaped, segmented leukocytes, the rate of
erythrocyte sedimentation.

The following biochemical parameters were determined:
bilirubin (total bilirubin, direct bilirubin and indirect bilirubin),
blood diastase, AlIT, AsT at admission and after completion
of treatment at discharge. A blood test was conducted for the
parameters of the coagulogram of APTT, Claus fibrinogen, INR
and PT at admission on the 1st, 3rd, 5th day after treatment and
at discharge. All patients underwent ultrasound examination of
the abdominal organs.
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The prevention was based on a previously developed method
of treating coagulopathies during surgery for mechanical
jaundice, which includes a systemic effect on hemostasis and
low invasiveness, which increases the effectiveness and safety
of the treatment method developed based on the use of a
combination of levocarnitine with standard methods of treating
hemostasiopathies in surgery, depending on their stages.

Any massive bleeding during surgery on the biliary tract is
highly likely to be associated with disorders in the hemostasis
system, which must be identified or excluded in a timely manner
and appropriate targeted hemostatic therapy should be initiated.

One of the important factors in the cascade mechanism of
coagulopathy development is hypoxia and tissue ischemia.
Therefore, the use of antihypoxants along with standard
hemostatic therapy is appropriate.

Hemostasis disorders, as the cause of pathological bleeding
during surgery, and as a consequence, vascular damage can be
compensated, subcompensated and decompensated.



The key point in the correction of any acquired coagulopathy
are measures aimed at preventing and eliminating factors
that provoke the development of hemostasis disorders. Any
coagulopathy has a laboratory and clinical stage of the process.

At the laboratory stage, correction is proactive, priority
is given to measures aimed at eliminating violations of
the organism homeostasis that led to the development of
coagulopathy; specific hemostasiological correction is required
in case of violation of the compensatory capabilities of the
hemostasis system. At the clinical stage of coagulopathy,
immediate hemostasiological correction is necessary, aimed
at eliminating the consequences of thrombosis or stopping
bleeding. In addition, any coagulopathy may be accompanied
by a compensated, subcompensated or decompensated state of
the hemostasis system.

In the compensated stage of coagulopathy, measures will
be aimed at stopping bleeding using surgical hemostasis and
antioxidants. The most applicable and effective antioxidants in
influencing the coagulation system include levocarnitine in a
dose of 5 ml intravenously slowly over 2-3 minutes, or drip in
100-200 ml of 0.9% sodium chloride.

The principle of proactive therapy based on continuous intra-
and post-surgerical hemostasiological monitoring is primarily
applicable to patients with initially sub- or decompensated
functional state of the organism. This approach will increase the
efficiency and speed of correction of hemostatic disorders and
reduce the material costs of this correction.

The principles of additional specific therapy aimed at
preventing hemostasis disorders in patients with sub- and
decompensated functional state are formulated.

Subcompensated functional state:

1. Normovolemic hemodilution.

2. Prolonged epidural analgesia.

3. Thromboprophylaxis with low molecular weight heparins
(enoxaparin sodium 0.5 mg/kg) (in patients with a high risk of
thromboembolic complications - starting from the pre-surgical
stage).

4. Levocarnitine 5 ml intravenously slowly for 2-3 minutes, or
drip in 100-200 ml 0.9% sodium chloride.

Decompensated functional state:

1. The choice for blood substitutes infusions with
minimal effect on the hemostasis system (modified gelatin,
Hydroxyethylamylum).

2. Limitation of the volume of infusion of crystalloids.

3. Adequate proactive compensation for the loss of coagulation
factors and platelets in blood loss.

4., The wuse of aprotinin preparations, membrane
stabilizers (dicinone), antifibrinolytics under the control of
thromboelastogram (TEG) in the intra-surgical and early post-
surgical period.

5. Levocarnitine 5 ml intravenously slowly for 2-3 minutes, or
drip in 100-200ml 0.9% sodium chloride.

To compare the effectiveness of this method, two groups were
taken: control and main. After treatment with and without the
use of a method for the treatment of coagulopathies during
surgery for mechanical jaundice, blood clotting parameters
were compared.
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Statistical analysis: To analyze quantitative variables, we
used nonparametric tests. The critical significance level was p
<0.05. Statistical analysis of the data was performed using IBM
SPSS 20 (SPSS Inc., Chicago, IL, USA).

Results.

Data on the main characteristics of the compared study groups
are presented in Table 1.

Table 1. Sample characteristics.
Main group n =35 Control group n =44

Age (Me, Q1, Q3) 60 (52,69) 65 (55.75,72)
Duration of the

underlying disease 7(4.5,21) 4 (1, 90.5)
(Me, Q1, Q3)

Duration of inpatient

treatment (Mel,)Ql, Q3) 132,14 13(10, 14)
m: 1 n(%) 12 (34%) 18 (41%)
f: 2 n(%) 23 (66%) 26 (59%)
Kazakh: 1 n(%) 31 (88,5%) 38 (86,4%)
Russians: 2 n(%) 4 (11,5%) 6 (13,6%)
citizen: 1 n(%) 27 (77%) 29 (66%)
villager: 2 n(%) 8 (23%) 15 (34%)
working: 1 n(%) 10 (28.5%) 14 (31,8%)
unemployed: 2 n(%) 7 (20%) 6 (13,6%)
pensioners: 3 n(%) 18 (51.5%) 24 (54,5%)

Surgical treatment of mechanical jaundice was applied to
all patients participating in the study: 56 (71.2%) patients
underwent choledochoduodenoanastomosis (CDA) according
to Yurash-Vinogradov; in 4 (5.5%) choledocholithotomy was
performed with drainage of the choledochus by Keru; in 3 (4.1%)
hepaticoejunoanastomosis of the disconnected loop according
to Ru; 7 (8.2%) - dissociation of the cholecystoduodenal fistula
(Mirizzi syndrome type V, according to Csendens — Beltran
2008 classification) with suturing of the hole in the duodenum
with double-row sutures; in 9 (11%) - hepaticoejunostomy
with interstitial anastomosis according to Brown and a plug
according to Shalimov.

Bilirubinemia was also analyzed in patients of both groups.
The following results were obtained during the study: Total
bilirubin in the main group was 112.9 micromole/l, 95% CI
75.6-115.29 micromole/l (M:97.5, Q1-50.2; Q3-198.4). In the
control group it was 110.4 micromole/l, 95% CI 68.5-152.2
micromole/l (M:92.2, Q1-22.6; Q3-265.9).

Direct bilirubin in the main group was 77.9 micromole/l, 95%
CI 52.6-103.2 micromole/l (M:64.7, Q1-40.2; Q3-127.3). In
the control group it was 139.7 micromole/l, 95% CI - 20.6-300
micromole/l (M:49.2, Q1-10.8; Q3-1092).

Indirect bilirubin in the main group was 32.8 micromole/l,
95% CI 18.4-47.2 micromole/l (M:32.6, Q1-8,5; Q3-71,1). In
the control group, it was 40.8 micromole/l, 95% CI -24.1-57.6
micromole/l (M:30.3, Q1-7.4; Q3-104.6).

Since hyperbilirubinemia was initially observed in both groups
- 102.3 micromole/l upon admission, attention was paid to the
level of bilirubin on the 5th day after surgery. According to
the results, there was no significant shift in bilirubin indicators
on day 1. Billirubin decreased on day 5 - 46.7 micromole/l
in the main group and 51.4 micromole/l in the controls. This



indicates that the decrease in bilirubin levels is associated
with the elimination of the root cause, that caused mechanical
jaundice (surgical treatment) and is in no way related to the use
of levocarnitine.

As aresult of the therapy performed by the method of treating
coagulopathies during surgery for mechanical jaundice, which
includes systemic effects on hemostasis and low invasiveness,
the following results were obtained (Figure 2).

This diagram clearly shows the results of changes in blood
clotting parameters in patients with mechanical jaundice upon
admission and on the 1st, 3rd and 5th days after treatment with
the proposed method, so there is a shift in the indicators of
APTT, Claus fibrinogen, INR and PT towards hypercoagulation
already on day 1. (because they are specific markers continued
bleeding). As a result of the prophylaxis on the 3rd and 5th days,
the indicators are within the normal range, which indicates the
absence of coagulopathic bleeding. Changes in blood clotting
indicators after treatment are shown in the form of a table (Table
2).

The main way to improve the results of treatment of
coagulopathic bleeding during surgery for mechanical jaundice,
through proactive therapy, which was the most applicable and
effective in affecting the coagulation system, was the use of
levocarnitine at a dose of 5 ml intravenously slowly for 2-3
minutes, or drip in 100-200 ml of 0.9% sodium chloride.

Discussion.

Despite the fact that the predominant moment of the
hypocoagulated condition associated with mechanical jaundice
is a violation of the absorption of vitamin K in the intestine, the
pathogenesis includes many factors.

Coagulopathy usually develops with mechanical jaundice as
an adverse reaction of the organism to the disease, which can
lead to disseminated intravascular coagulation syndrome (DIC

syndrome) with a high risk of mortality. In addition, cases of
mechanical jaundice complicated by sepsis can also lead to the
manifestation of disseminated blood clotting syndrome. Recent
in vivo and in vitro studies have demonstrated that levocarnitine
can prevent oxidative damage, including reduction of lipid
peroxidation, removal of hydrogen peroxide and superoxide
radicals, chelation of transition metal ions and activation of the
endogenous antioxidant defense system. Due to mechanical
jaundice, there is an excessive release of a number of pro-
inflammatory cytokines, such as TNFa, IL-6 and IL-8. The
results of this experimental study showed that levocarnitine
reduces liver damage associated with mechanical jaundice and
reduces TNFa, IL-6 and IL-8 levels. Further studies are needed
to confirm and clarify these results of the clinical treatment of
mechanical jaundice using L-carnitine.

Conclusion.

Prevention and treatment with levocarnitine at a dose of 5 ml
intravenously slowly for 2-3 minutes, or drip in 100-200 ml of
0.9% sodium chloride, significantly improved blood clotting
during surgery and in the post-surgerical period, so the indicator
of Clausfibrinogen in the blood on the 5th day was 3.8 g / I,
which turned out to be statistically significant U - 412,500 (P =
0.05) and the PT on the 5th day was 12.3 seconds, the statistical
significance of U was 208,500 (P = 0.05).

The proposed improved method of preventing coagulopathic
bleeding during surgery for mechanical jaundice has
significantly reduced the incidence of coagulopathy in these
patients, which is especially important, the frequency of their
clinical manifestation.

Author  Contributions:  conceptualization, M.T.O.,
M.Zh.A., S.T.A.; methodology, M.T.O., M.Zh.A., S.T.A.,
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