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Abstract

Acute cholecystitis and some conditions associated with gallbladder stones, such as depressed common bile duct stones,
cholangitis, and biliary pancreatitis, are common diseases in daily practice. Early cholecystectomy or placement of a drain, a
procedure with delayed cholecystectomy, is the current standard of care based on published clinical guidelines. Chronic diffuse
liver disease is not only a state of chronic liver dysfunction, but also has systemic effects in patients. In individuals with chronic
diffuse liver disease, several predisposing factors, including changes in bile acid composition, increased bile nucleation, and
decreased gallbladder motility, contribute to the formation of gallstones and the possibility of symptomatic cholelithiasis,
which is an indication for surgical treatment. In addition to these predisposing factors for gallstone disease, the systemic effects
and local anatomical consequences associated with chronic diffuse liver disease, in particular liver cirrhosis, lead to anesthetic
risks and perioperative complications in patients with liver cirrhosis. Therefore, the treatment of the aforementioned biliary
conditions in patients with liver cirrhosis has become a challenging task.
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Introduction

Cirrhosis is one of the most complex human diseases and causes significant physiological changes, local
anatomical changes, changes in immune status and other associated risks that affect the life expectancy of patients.
It has been recognized that gallstone disease, a common disease, is more common in patients with cirrhosis than
in the general population [11, 18].

Currently, surgical treatment, laparoscopic cholecystectomy (LC) or open cholecystectomy (OC),
minilaparotomic cholecystectomy are the standard of care for symptomatic gallbladder stones (GB stones),
including in cases with attacks of pain, gallbladder, choledocholithiasis with or without cholangitis[20, 22].

In surgical publications of the 80s of the last century, a high incidence of complications (from 5 to 23%) and
deaths (from 7 to 20%) was reported in open surgical interventions on the gallbladder and bile ducts in patients
with cirrhosis, with the main causes of adverse outcomes were excessive blood loss, postoperative liver failure
and sepsis [6, 7]. Initially, cirrhosis with portal hypertension was considered a contraindication for laparoscopic
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cholecystectomy (LC) due to potential bleeding risks [8]. With the accumulation of experience in laparoscopic
surgery, this minimally invasive approach began to be used in a number of difficult situations associated with the
gallbladder, including cholelithiasis in patients with cirrhosis. At the same time, recent publications [9] reported
a fairly wide range of postoperative complications (6.6-47.3%) and mortality (0-4.3%) in HL in patients with
cirrhosis. The first report on the results of HL in patients with cirrhosis was published in 1993 [9]. Subsequently,
data from several meta-analyses and randomized controlled trials appeared, confirming the benefits of HL in
carefully selected patients with cirrhosis [10-13]. In the present study, we tried, based on our own experience, to
assess the feasibility and reliability of HL in the treatment of cholecystolithiasis in patients with cirrhosis.

Gallstone disease occurs in approximately 1/3 of patients with liver cirrhosis (LC) [1]. Increased lithogenesis in
such patients is presumably associated with an increase in the secretion of unconjugated bilirubin, a decrease in
the content of bile acids and phospholipids in bile, and hypomotility of the gallbladder [2]. Gallstones in the
gallbladder rarely migrate in patients with cirrhosis, and therefore gallstone disease in most of them is
asymptomatic [3]. The need for cholecystectomy in patients with cirrhosis arises, as in patients without cirrhosis,
when symptoms of biliary colic, acute cholecystitis appear [4]. It is well known that cirrhosis with portal
hypertension increases the risk of intraoperative and postoperative complications in any type of surgical
intervention, especially in operations on the biliary tree [5].

Material and methods

The case histories of 177 patients with cirrhosis who underwent HL in the clinical bases of the Department of
Surgical Diseases and Resuscitation of the Bukhara Medical Institute were subjected to a retrospective analysis
for the period from June 2017 to December 2021. The age of patients, gender, etiology of cirrhosis, the nature of
gallbladder disease, duration of surgery, intraoperative and postoperative complications, conversion rate to
laparotomy, length of hospital stay. There were 115 women (65.2%), men - 62 (34.8%), their mean age was
56.6+12.5 years (range 23-74 years). Hepatitis C was the cause of cirrhosis in 15 (32.6%) patients, hepatitis B in
12 (26%), hepatitis B and C in 5 (10.9%), alcohol abuse in 5 (10.9%) , fatty degeneration of the liver - in 7 (15.2%)
patients. The etiology of cirrhosis could not be established in 2 patients. The severity of cirrhosis was classified
according to Child-Pugh, according to which 34 (73.9%) patients were included in class A, 32 (26.1%) patients
were included in class B. There were no patients with decompensated cirrhosis (class C Child—Pugh) in our
study. (Table 1).

Table 1. Distribution of patients with ACC against the background of CDLD depending on the functional state
of the liver according to Child-Pugh in the control group (n=82)

Functional state according to Child-Pugh
Clinical forms of ACC and its complications Total
Class A Class B Class C
Acute Calculous Cholecystitis + Chronic Hepatitis  |32(39%) 2(2,4%) - 34(41,5%)
Acute Calculous Cholecystitis + cirrhosis of the liver|3(3,6%) 13(15,8%) 6(7,3%) 22(26,8%)
Acute Calculous Cholecystitis + Chronic Hepatitis +
Obstructive jaundice } 8(9,7%) i 8(9,7%)
Acute Calculous Cholecystitis + cirrhosis of the liver
+ Obstructive jaundice } 3(3,6%) 4(4,8%) 7(8,5%)
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Acute Calculous Cholecystitis + cirrhosis of the liver
+ Obstructive jaundice 3 i 5(6%) 5(6%)
+ decompensation
Acute Calcul holecystitis + cirrhosis of the li
cute Calcu ou's Cho ecys |.|§ cirrhosis of the liver| i 6(7.3%) 6(7.3%)
+ decompensation + peritonitis
Total 35(42,7%) 26(31,7%) 21(25,6%) 82(100%)

In a retrospective analysis of the case histories of 82 operated patients with ACC and its complications in the form
of destruction of the gallbladder and mammary glands against the background of CKD showed that the functional
state of the liver at the time of surgery and the Child-Pugh scale was as follows.

In patients in the ACC group against the background of chronic hepatitis (CH) on the Child-Pugh scale, class A
was in 32 (39%), class B 2 (2.4%), which accounted for more than 40% of all patients in this group. When studying
the case histories, these patients did not have life-threatening complications.

In patients in the ACC group against the background of the formed cirrhosis according to the functional state of
the Child-Pugh scale, only 3 (3.6%) patients were characterized as class A, in most cases there was class B 13
(15.8%) and in 6 (7, 3%) of class C patients.

Special preoperative preparation using hepatoprotectors, aloumin solution, diuretics for 2-4 weeks was performed
in patients admitted with jaundice and ascites (Child-Pugh class B). These patients were operated on after
elimination of ascites and correction of liver function parameters. LH was performed under general anesthesia, as
standard, by the four-port method, in the American version with some modifications. Placement of ports in patients
with cirrhosis not diagnosed before surgery was performed as in patients without cirrhosis.

In the case of the installed CP, the first trocar was inserted subumbilically, three other trocars under laparoscopic
control through the avascular areas of the abdominal wall, while the subxiphoidal port was placed slightly to the
right of the midline to avoid damage to the vessels in the round ligament of the liver. They tried to maintain the
pressure in the abdominal cavity within 8-10 mm Hg, taking into account its possible negative effect on
hemodynamics of the liver [14]. Adhesions with the gallbladder, which in some patients were highly vascularized,
were dissected by electrocoagulation using a hook-shaped electrode, a dissector, or an ultrasonic scalpel. Blunt
tissue dissection was avoided whenever possible to minimize bleeding. In 5 patients, a fifth, additional 5 mm
trocar was inserted in the right hypochondrium to retract the hypertrophied segment of the left lobe of the liver,
covering the field of view of the video camera. According to intraoperative visual assessment of the liver,
macronodular cirrhosis was noted in 15 patients, micronodular cirrhosis - in 31 patients. Changes in the
gallbladder, such as catarrhal cholecystitis, were regarded in 40 patients, as phlegmonous - in 5, as gangrenous -
in 1 patient. Accumulation of turbid serous fluid in a small amount in the area of operation was noted in 4 patients.
Expansion of blood vessels on adhesions with the gallbladder and liver occurred in 14 patients, including 6 in the
area of the hepatoduodenal ligament. In the presence of an enlarged strained gallbladder, it was emptied by a
thick-needle puncture or opening the lumen and evacuating the contents with an electric suction. The cystic duct
and cystic artery were isolated using a hook-shaped electrode or a dissector connected to an electrocoagulator.
The separation of tissues in a blunt way was carried out here using a dissector or a suction tip, making sure that
there were no dilated vessels.

Bladder removal usually started from the neck. Dissection of tissues in the region of the Kahlo triangle was
performed in small portions closer to the gallbladder after their identification and clipping. Isolation of the
gallbladder from the bed in the liver was performed submucosally, if possible, which made it possible to avoid
significant bleeding. When the majority of the gallbladder was located in the liver tissue or with dense adhesions
of its wall to the liver, subtotal cholecystectomy was performed, leaving a section of the bladder wall on the liver
(in 6 patients) . The use of ultrasonic scissors made it possible to cut the bladder wall almost bloodlessly. The
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mucous membrane of the left wall of the bladder was subjected to mucoclasia in chronic cholecystitis, curettage
with a gauze ball moistened with iodine solution, in acute cholecystitis.

Bleeding from the bladder bed was stopped by electrocoagulation, pressing a gauze strip or a hemostatic sponge.
At the end of the operation, a piece of the liver was excised for histological examination. Before removing the
ports, the reliability of hemostasis was monitored for 3-5 min. The abdominal cavity was drained in all cases. The
ports were removed under visual control to exclude bleeding from the puncture points.

Results

Under our supervision there were 95 patients with CDLD: according to the scale of severity of Child-Pugh
compensation of liver function, class A - 51 or 53.7% of patients, class B - 30 or 35.6% and class C - 14 and
14.7%.

Table 2. Clinical signs of patients with ACC on the background of CDLD

Symptoms Chronic diffuse diseases of the liver

| - group Il - group

(control n=82) Main n=95)
Sharp pain in the right hypochondrium 72(88%) 83(87,4%)
Acute pain in the epigastric region 10(12%) 12(12,6%)
Yellowness of the skin, sclera 8(9,7%) 15(15,8%)
Muscle tension in the right hypochondrium 28(34%) 32(33,6%)
Positive symptom of Shetkin-Blumberg 8(9,7%) 12(12,6%)
Skin itching 3(3,6%) 3(3,6%)
Increased bleeding 7(8,5%) 9(9,5%)
Hepatomegaly 56(68,3%) 48(50,5%)
Nausea, vomiting, dyspepsia 78(95%) 82(86,3%)
\Weakness, malaise, apathy 76(92,7%) 82(86,3%)
Splenomegaly 35(42,7%) 65(68,4%)
Subfebrile condition 22(26,8%) 42(44,2%)

Of these, 28 men and 67 women. Clinical symptoms in patients with chronic hepatitis differed in variety: from
minor manifestations in chronic hepatitis of a low degree of activity to a vivid clinical picture, including the entire
picture of CDLD in chronic hepatitis with severe activity and cirrhosis.

Careful history taking in the main group showed that out of 95 (100%) patients, 59 (62%) patients had previously
had acute viral hepatitis (AVH), 12 (12.6%) patients had previously undergone surgical invasive interventions
with blood transfusions, 6 indicated prolonged intake of alcoholic beverages.

The main feature of the complexity of diagnosing CDLD in patients with ACC is that in most cases in clinical and
biochemical
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In blood parameters, pathological changes in the liver are not detected or are not very pronounced. Only with the
progression of CDLD changes in the biochemical parameters of the liver are noted. Often, these progressions are
associated with complications of ACC in the form of destructive lesions of the gallbladder and the development
of complications in the form of obstructive jaundice (OM) or after surgical treatment under anesthesia, as a result
of the impact of narcotic drugs on the damaged liver parenchyma.

In the blood tests of patients with ACC + CG, a moderate increase in aminotransferases, the presence of slight
dysproteinemia with normal levels of total protein were revealed. Other indicators of liver function did not have
significant differences from the norm.

The assessment of the functional state of the liver in ACC + CG of a moderate degree of activity using a complex
of biochemical research methods revealed the inhibition of its functions, which was expressed by a significant
increase in bilirubin due to both fractions and aminotransferases more than 3 norms. Dysproteinemia was noted
with a decrease in albumin / globulin ratio with relatively normal total protein levels (Table 5.).

It has been recognized that gallstone disease, a common disease, is more common in patients with cirrhosis than
in the general population.

Although the etiology of cirrhosis, such as chronic viral hepatitis and alcoholic cirrhosis, may enhance
lithogenesis, deteriorating liver function in patients with cirrhosis alters the bile biochemistry and, in combination
with other physiological changes, is a major causative factor, especially for the formation of pigmented (black)
stones. associated with the destruction of red blood cells.

Also, hemolysis is an important factor, and this is consistent with the fact that black pigmented stones are the main
type of stones found in patients with cirrhosis. While hypersplenism associated with portal hypertension may
increase the destruction of red blood cells (namely, hemolysis), a change in the ratio of cholesterol and
phospholipids in the membrane of red blood cells due to impaired liver function can change the physiology,
increasing their destruction.

Table 3. Complete blood count in patients with ACC against the background of CDLD in the control group

(n=82)
Indicators Chronic diffuse diseases of the liver
Acute stone
Acut t " -
cholecystitis ~ + chCouleec stitis +S|§/r:: Acute stone cholecystitis | Acute stone cholecystitis +
chronic hepatitis cirrhos)ils Lt liver cirrhosis + | liver cirrhosis + mechanical
. decompensation n=6 jaundice n=15
n=33 compensation n=28
Hemoglobin, g/l 115,2+ 5,0 100,4 £2,0 92,6+1,2* 90,2+ 3,0
erythrocytes, .
1012/1 3,55+ 0,2 3,20+0,2 2,840,18 3,2+0,2
Leukocytes 106/ 8,2+ 0,5 9,0 £0,6 9,2+0,6 9,8+0,8
Platelets /I 240+8,0 180 16,0 175+8,0* 177+9,0

Note: the table contains reliable data, but in relation to the norm - * (p <0.05)

A general analysis of red blood was carried out, while in patients of the main group with ACC combined with
CG, the indicators of red blood and hemostasis were closer to normal (hemoglobin 100.2+4.0; erythrocytes
3.5£0.2), then, as in patients with ACC, combined with cirrhosis, tangible changes in these indicators were
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observed. So, in these patients, there was a decrease in the number of erythrocytes (2.8+0.2x10 in 12/1) and
hemoglobin level (93.4+3.0 g/l). (Table 4).

When analyzing the case histories of the retrospective (control) group, the same changes were found in red blood
indicators. (Table 3).

Table 4. Complete blood count in patients with ACC against the background of CDLD in the main group (n=95)

Indicators Chronic diffuse diseases of the liver
Acute  stone | acyge stone | Acute stone |\ o ctone cholecvstitis +
cholecystitis  + | cpolecystitis + liver | cholecystitis + liver | -0 Sone YSIS
chronic hepatitis cirrhosis + | cirrhosis N liver cirrhosis + mechanical

. . jaundice n=12

n=41 compensation n=31 decompensation n=8

Hemoglobin, g/l 100,2+ 4,0 98,4 +3,0 86,8+1,2* 93,413,0

erythrocytes, 3,56+0,2 3,08+0,2 2,8+0,18* 2,8+0,2

1012/l

Leukocytes 106/ 8,5+ 0,5 9,3 10,6 9,0 +0,6 10,2+0,8

platelets, /1 250+8,0 220 £4,0 17045,0* 176£3,0

Note: the table contains reliable data, but in relation to the norm - * (p <0.05)

Table 5. Biochemical parameters of the liver in patients with ACC against the background of CDLD in the
control group (n=82)

HDZP indicators | HDZP indicators
Focte iti stone Q]C(:Lec stitis +S|'fif\)/f§ Acute stone gcctjlteec stitis Stonf
chole(?ystltls iti ¥ cirrhos)i/s + cholecystitis +liver liver Zirrhosis +
chronic hepatitis _ cirrhosis n _
compensation decompensation n=6 mechanical
n=33 n=28 P - jaundice n=15
bilirubin total bilirubin total 23,4+0,7 32,0£1,6 45,0+6,24* 125+10,24*
pmol/l pmol/I 11,8+0,42 17,8+0,8 18,2+ 2,2* 102+8,6
straight straight 62,3+6,4 132,3+11,2* 156,2+12,3* 162,2+12,3*
pmol/I pmol/l 66,4+4,0 98,8+16,4* 125,6+18,4* 145,2+8,3*
transaminase transaminase
+ + + +
ALT u ALT u 75,4+0,8 70,2+1,0 50,2+0,6 56,2+0,6
ASAT unit ASAT unit 51,2+1,6 40,3+1,4* 35,8+0,82* 35,8+2,82*
squirrels squirrels 1,3 0,06 1,1+0,08 0,86+0,22 1,1+0,08
plasma total, g/l plasma total, g/l 21,0+1,2 22,3+1,0* 25,5+0,6* 22,5+0,6*
albumen% 8,8+1,25 14+2,1 12+1,8
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AJ/G coefficient 6,03+0,73 11,0+0,5* 10,5+1,8

gamma- v HI-1v H-111

globulins % 9,0£1,7 75,8+1,5 85,2+2,2*

When analyzing the parameters of the general blood from the side of leukocytes, there was a shift towards
leukocytosis, as the inflammatory process in the gallbladder increased and complications increased, leukocytes
increased from 8.5 £ 0.5 to 10.2 £ 0.8 in the main group, similar indicators were in patients in the control group.
In both groups, according to the deterioration of liver function, thrombocytopenia was noted, which was clinically
manifested by skin hemorrhages and bruising.The analysis of red blood parameters was carried out, while in
patients with ACC combined with CG, the erythrocyte and hemoglobin values were in within the normal range,
while, as in patients with ACC, appreciable shifts in these indicators were observed against the background of
cirrhosis. The portal hypertension observed in cirrhosis and the hypersplenism associated with it enhances the
destruction of red blood cells (namely, hemolysis). Changing the ratio of cholesterol and phospholipids in the
erythrocyte membrane due to impaired liver function can change the physiology, elasticity and morphology of
erythrocytes and increase their destruction. In addition, hemolysis is also an important factor, and this is consistent
with the fact that black pigmented stones are the main type of stones found in ACC patients with cirrhosis. So, in
patients of the control group, in patients with ACC + CG, hemoglobin values were higher (115.2 £ 5.0) than in
patients with ACC + cirrhosis of decompensation 92.6 + 1.2; there was also a decrease in the number of
erythrocytes 3.55+0.2x1012/I to the level of 2.84+0.2x1012/1 in patients with ACC+LC decompensation. There
were also signs of hypersplenism in terms of platelets from 240£8.0 in patients with ACC+CHG to 17548.0 in
patients with ACC+LC decompensation. Only the indicators of leukocytes were higher in patients with ACC +
LC decompensation 9.8+0.5x109/l, due to inflammatory processes in the wall of the gallbladder and its
complications than in patients with ACC + CG - 8.2+0.5x109/I. (Table 3 - 4).

The above changes in general blood tests would be identical in patients of the main group. Patients with ACC+LC
had signs of hypochromic anemia, moderate thrombocytopenia, increased ESR, and leukocytosis. (Table 3 - 4).
A deeper depression of liver function was characterized by hyperbilirubinemia, increased transaminase levels,
decreased albumin levels, hyperazotemia, increased thymol test values, decreased thrombotest and prothrombin
index in both study groups. (Table 4 - 5). Under our supervision there were 51 patients with cirrhosis of the liver,
there were 22 men, 25 women aged 48 to 78 years. Inactive cirrhosis (class A according to Child) was detected
in 10 patients, in 27 patients - cirrhosis at the stage of subcompensation (class B according to Child) and 14
patients with decompensated liver cirrhosis (class C according to Child) with an advanced cirrhotic process.
Patients with CG amounted to 44 patients and 95 patients in total. The control group consisted of 50 patients with
cirrhosis, of which cirrhosis (class A according to Child) was detected in 3 patients, in 26 - cirrhosis at the stage
of subcompensation (class B according to Child) and 21 patients with decompensated liver cirrhosis (class C
according to Child) with advanced cirrhotic process. Patients with CG amounted to 32 patients and 82 patients in
total. It was found that pain symptoms in the epigastrium and in the right hypochondrium occurred in both groups
in 100% of cases, severe weakness and decreased appetite in groups | and Il 76 (92.7%) and 82 (86.3%),
respectively; nausea, vomiting and dyspepsia - in 78 (95%) and 82 (86.3%); jaundice - in 8 (9.7%) and 15 (15.8%);
pruritus associated with jaundice in 3 (3.6%) and 3 (3.6%); muscle tension in the right hypochondrium was noted
in 28 (34%) and 32 (33.6%); a positive symptom of Shetkin-Blumberg associated with destructive changes in the
walls of the gallbladder was noted in 8 (9.7%) and 12 (12.6%); ultrasound revealed splenomegaly in 35 (42.7%)
and 65 (68.4%); hepatomegaly in 56 (68.3%) and 48 (50.5%) cases, respectively. The rest of the general symptoms
had minor clinical characteristics and frequency.

It should be noted in patients with symptoms of increased bleeding in 7 (8.5%) and 9 (9.5%) cases in groups,
which indicates a violation of liver function associated with CDLD. More than 70% of patients by the time of
admission to the surgical hospital from the anamnesis did not note any liver diseases. The severity of the condition
of the patients was more pronounced among the patients of the second group, and the age of the disease was
considered the determining factor in terms of the prognosis of the disease. From the case histories, it was
retrospectively revealed that, in the control group of patients out of 50 patients, only 10 (20%) knew that they had
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cirrhosis, in 13 (26%) patients cirrhosis was detected in the preoperative period during ultrasound, in most patients
27 (56% ) cirrhosis was detected intraoperatively. From the anamnesis of the disease in the main group, it was
revealed that in the main group of 51 patients with cirrhosis, 12 (23.5%) only knew that they had cirrhosis, the
remaining 31 (61%) were diagnosed with cirrhosis before surgery using, in addition to ultrasound, also
elastometry and MRCP and only 8 (15.5%) patients did not undergo the above-mentioned (MRCHG) diagnostic
methods during the operation.

In patients of the main group with ACC, in whom ultrasound revealed diffuse changes and induration of the liver,
MRPCG was additionally performed. In 22 (23%) patients, gallstones were found in the bile ducts, which were
not previously detected on ultrasound.Clinical characteristics of patients with LC in the control and main groups
are shown in Table 3.6.Evaluation of the results of a blood test established: a decrease in the level of hemoglobin
and erythrocytes and moderate dysproteinemia in patients with cirrhosis of the liver Child-Pugh A and B, with
Child-Pugh C the decrease in these indicators was more pronounced. Revealed

Discussion

Cholecystectomy is the most common surgical intervention in patients with cirrhosis [15]. It can be dangerous in
end-stage liver disease and in portal hypertension due to the greater likelihood of serious complications, especially
bleeding and hepatocellular insufficiency. Perhaps for this reason, HL was initially contraindicated in patients
with cirrhosis. Later, with the accumulation of experience, as well as the improvement of equipment in
laparoscopic surgery, the minimally invasive method gradually replaced open cholecystectomy in this group of
patients and became the preferred intervention for cholelithiasis. Recent publications have confirmed the safety
and good tolerability of HL in patients with compensated liver cirrhosis [12,14]. The advantages of HL in cirrhosis
are a reduction in the incidence of postoperative bleeding, infection, liver failure, and death [10, 11]. In this study,
we presented our own experience of LC performed in 46 patients with compensated cirrhosis, paying special
attention to the indications for this operation, the technique of intervention, and complications. The cause of
cirrhosis in most of the patients we observed was hepatitis B and C. (32.6%) cirrhosis of the liver was an
unexpected operational finding. The diagnosis of early cirrhosis before surgery for HL is not established,
according to some authors, in 18.5-40% of cases [16, 17].

Ultrasound, as the most accessible non-invasive method, is highly informative in advanced forms of cirrhosis,
while its value in the diagnosis of early cirrhosis is still debatable. Perhaps, with the introduction of a relatively
new non-invasive method for assessing liver fibrosis, ultrasound elastography (Fibro Scan) will fill the gap in this
area. The duration of the operation, the frequency of complications, and the conversion rate for HL in patients
with cirrhosis are significantly higher than in patients without this disease [10, 11]. The duration of HL in our
observations averaged 75 min, which differs little from similar indicators given by other authors [18]. In 4.34%
of our observations, a transition to an open operation was required. In recent reports, the conversion rate to
laparotomy in HL ranged from 0 to 15.7% [14]. Absolute indications for changing the method of surgery for HL
in patients with cirrhosis are bleeding that cannot be stopped by endoscopic means and the risk of manipulations
in the hilum of the liver due to varicose vasodilation and anatomical complications.

Despite a significant decrease in the frequency of deaths in HL in patients with cirrhosis, postoperative
complications in these patients remain at a fairly high level (7.8-35%) [8]. Most often after these operations, liver
failure, bleeding, development of ascites, wound infection are noted.

In total, we noted complications in 23.9% of patients. In most cases, they were minor, only in one patient the
complication turned out to be serious, and a transition to an open operation was required.

After surgery, the frequency of deaths in HL in the group of patients with cirrhosis varies, according to the
literature, from 0 to 4.3%, averaging 0.45% [14]. Most published studies report no deaths in compensated cirrhosis
[19]. There were no deaths in our observations.
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LH is by far the best option for cirrhosis surgery primarily due to the excellent focal visibility and magnified
image provided by the monitor to clearly see the dilated vessels, as well as the availability of appropriate
endoscopic hemostatic instruments (ultrasonic scissors, argon plasma coagulator).

In addition, with the endoscopic method, the risk of infection of the operating team with hepatitis B and C viruses,
which may be in patients with cirrhosis, due to injury with piercing and cutting instruments, is significantly
reduced. After HL, there are almost no adhesions in the abdominal cavity, which, probably, may be important in
the future for liver transplantation in these patients. At the same time, there are some technical difficulties in LC
with CP. The nodularity, hardness of the cirrhotic parenchyma may interfere with the removal of the gallbladder
behind the fundus in the cranial direction, which is a necessary maneuver in HL. In addition, in patients with
cirrhosis, hypertrophy of the left lobe of the liver, which covers the gate of the liver, is often observed. To eliminate
these inconveniences, we, like other authors [8, 12], use an additional 5 mm trocar or the introduction of a
retractor.

Of particular danger in HL in patients with cirrhosis is bleeding from dilated venous collaterals located at the
hilum of the liver. The use of ultrasonic scissors allows the dissection to be relatively bloodless. In the absence of
confidence in the safety of work in the area of the Kahlo triangle, some authors suggest using options for subtotal
cholecystectomy [17].

The results of our study and data from other authors show that HL is most suitable for the treatment of symptomatic
cholecystolithiasis and acute cholecystitis in patients with mild to moderate cirrhosis (Child-Pugh class A and B).

At the same time, cholecystectomy in patients with decompensated cirrhosis (Child-Pugh class C) is a difficult
task due to the very high risk of bleeding and liver failure, often leading to an unfavorable outcome [19, 20].

According to the generally accepted opinion of researchers, elective cholecystectomy in this group of patients
should be avoided, and emergency operations should be performed according to emergency indications in the
absence of the effect of conservative therapy in progressive cholecystitis [14].

Several published studies have shown the effectiveness of percutaneous transhepatic cholecystostomy in such
patients [21]. Even attempts were made to endoscopically stent the cystic duct as an alternative to cholecystectomy
in patients with cirrhosis [22]. HL in patients with cirrhosis differs in some features that should be taken into
account when performing this operation. First, rigorous patient selection is required based on Child-Pugh
operative risk assessment or end-stage liver disease (MELD) model. Secondly, a good surgical technique is heeded
to skillfully circumvent the difficulties and complications to which patients with cirrhosis are especially prone.
Thirdly, modern equipment should be used, such as an ultrasonic scalpel or argon plasma coagulator, to minimize
bleeding from incised tissues. Finally, great patience is required in this operation in order to successfully complete
it laparoscopically, since the transition to open surgery may not always be successful with some complications,
such as bleeding due to coagulopathy.

Conclusion

In the control group operated on an emergency basis, 57% is more than in the urgent, delayed period and TCEK
in 28% of cases. In this regard, complications were noted in the form of intraoperative bleeding from the bed of
the removed gallbladder, hepatoduodenal zone, suppuration of wounds, eventration, progression of postoperative
liver failure, which amounted to 56%.

In patients with ACC against the background of cirrhosis, surgical interventions are accompanied by technical
difficulties due to increased bleeding. Of the intraoperative complications in the control group, bleeding and bile
leakage from the bed of the removed gallbladder were most often noted. In patients of the main group, the use of
an ultrasonic dissector of harmonics of these complications was not observed.
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