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and and features of their surgical treatment. The literature review indicates that liver cysts,
both parasitic and non-parasitic in origin, remain a complex challenge in modern surgical
hepatology, requiring a differentiated approach to diagnosis and treatment depending on
etiology, size, location, and the presence of complications. Surgical intervention, despite
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and loss of functional liver parenchyma. The further development of treatment methods
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function is a key task for improving the long-term outcomes of therapy for cystic liver lesions.
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INTRODUCTION

Over the past decade, there has been an intensive development of surgical hepatology, driven
by the introduction of new technologies in the diagnosis and treatment of patients with
various focal liver diseases. The structure of focal liver diseases encompasses numerous and
diverse processes in terms of form and stage of development: parasitic and non-parasitic cysts,
malignant and benign neoplasms.*!

The diagnosis and treatment of focal liver diseases remain one of the pressing issues in
modern surgical hepatology.™™ The incidence of volumetric liver formations is increasing
despite the successes achieved in treating this pathology. Many complex and unresolved
questions persist regarding differential diagnosis and the choice of surgical treatment

strategies.

Among cystic liver formations, echinococcosis is the most prevalent!, with its frequency
ranging from 65% to 80% of all cystic liver lesions.

Following surgical interventions, morphological changes in liver tissues and signs of liver
failure do not disappear but progress, negatively affecting the long-term outcomes of liver

cyst treatment.

The issue of treating liver cysts remains far from fully resolved. According to various authors,
the incidence of liver cysts of different etiological origins ranges from 2% to 7.3%. The
treatment approach for patients with cystic liver diseases varies significantly depending on
the etiology, type, and clinical course of the disease.®® For instance, in cases of parasitic
cysts, many authors prescribe chemotherapy with albendazole 3-4 weeks prior to surgery,
while non-parasitic cysts are treated using puncture methods under ultrasound guidance or
laparoscopically.!*!

The choice of treatment for focal liver diseases depends on the size of the affected liver area,
the nature of the process, and the severity and type of complications. However, surgical

treatment can lead to complications such as liver failure or massive intraoperative bleeding
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resulting in hemorrhagic shock. Therefore, reducing the invasiveness of operations,
preventing hemorrhagic complications, and maximizing the preservation of functional liver
parenchyma are among the most critical directions in the development of surgery for focal

liver diseases.[*

The aim of this study was to conduct a critical and descriptive review of parasitic and
nonparasitic cysts and the features of their surgical treatment.

MATERIALS AND METHODS
This article is a critical and descriptive review on parasitic and non-parasitic liver cysts and
and features of their surgical treatment. Articles collected from open scientific databases had

been reviewed and analysed extensively.

RESULTS AND DISCUSSION

Parasitic Cysts

Human echinococcosis is a severe parasitic disease prevalent in endemic regions across many
countries, remaining a significant medical challenge to this day. In recent years, there has
been a noticeable trend of echinococcosis spreading not only among individuals involved in
animal husbandry but also among urban populations. This is associated with increased
migration from rural areas to cities, low levels or absence of population screening, and
unresolved sanitary-epidemiological and socioeconomic issues. In Uzbekistan, one of the five
endemic foci of the disease, the number of annual surgeries for echinococcosis rose from
1,500 in the 1990s to 4,500 by 2001. Researchers from countries endemic for echinococcosis
report discouraging recurrence rates after surgical treatment, reaching 16.2% in Turkey and
19.4% in Greece. Moreover, complicated forms of liver echinococcosis can occur in up to

84.6% of cases, with recurrences observed in 54.0% of cases.[*?7]

Echinococcal cysts grow slowly. The progression of liver echinococcosis is conventionally

divided into three stages.!*

The first stage (initial) corresponds to the period from the penetration of the echinococcus
into the liver until the first signs of the disease appear. This stage can last for years and
decades. Patients feel satisfactory. The cyst is detected incidentally during examinations
related to another pathology.

In the second stage, various symptoms appear, associated with the cyst pressing on liver
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tissue or surrounding organs. Patients are troubled by sensations of heaviness, distension, and
aching pain in the right upper quadrant and epigastrium, less commonly in the chest. If the
parasitic cyst is located on the diaphragmatic surface of the liver, pain radiates to the back,
lumbar region, and right shoulder blade. A right-sided phrenic nerve symptom is observed,

and radiologically, there is a high position of the right diaphragmatic dome.

The third stage is characterized by the onset of cyst complications: suppuration, rupture,

compression of hepatic ducts and the portal vein, and calcification.

With suppuration of the cyst, intense pain appears in the area of its location, along with hectic
fever and chills. The parasitic cyst increases in size. The outcomes of suppuration may
include sepsis and abscess rupture into the abdominal or pleural cavity.!*”*"

Cyst rupture is accompanied by sharp, intense pain localized in the right upper quadrant. In
some cases, collapse occurs. Sometimes cysts empty into the bronchus, intrahepatic bile ducts,
stomach, intestines, or gallbladder. The entry of the echinococcal cyst contents into the
abdominal cavity leads to dissemination of the process, the development of urticaria, and
anaphylactic shock. When the echinococcal cyst ruptures into the bronchus, a sudden severe
cough appears with the expectoration of watery sputum containing numerous daughter
echinococcal cysts. When the cyst empties into the intrahepatic bile ducts, cholangitis and
jaundice progress. As a result of the echinococcal cyst compressing the hepatic ducts and
portal vein, mechanical jaundice and portal hypertension develop. Emptying of the cyst into

the pleural cavity leads to purulent pleuritis and lung abscess.[**!

Extremely rarely, spontaneous death of the parasite occurs, followed by calcification of its

walls, leading to self-healing of the body.

In patients with echinococcosis, the liver is enlarged. When the parasitic cyst is located on the
anterior-inferior surface of the liver, protrusion of the abdominal wall is observed; with
lateral localization, deformation of the costal arch and ribs occurs. On palpation, the cyst has
a smooth surface. Its consistency depends primarily on its contents: an uncomplicated cyst is
soft and elastic. When adjacent to the anterior abdominal wall, fluctuation and the “hydatid
thrill” symptom may be detected. The vibration is caused by oscillations of daughter cysts
[21,31]

within the cavity.
Diagnosis of liver echinococcosis is confirmed by reactions based on the detection of specific
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antibodies produced in response to the parasite invasion. The most widely used is the
intracutaneous Casoni test, employing sterile echinococcal cyst fluid from humans or
domestic animals (0.1-0.2 ml). A positive result manifests as itching, hyperemia, and skin
swelling at the injection site, occurring in 75-85% of echinococcosis patients. The test
becomes negative one year after the parasite’s death. In addition to the Casoni test,
complement fixation, latex agglutination (using latex-synthetic resin as an antigen adsorbent),
and indirect hemagglutination tests are used. Eosinophilia is often found in the blood of
affected patients.[*"?!

Diagnosis is refined wusing ultrasonography, computed tomography, radioisotope
hepatoscanning, hepatic angiography, and plain radiography of the abdominal cavity and

subdiaphragmatic spaces.”!

Surgical intervention is successful if the parasite is completely removed. Often, surgical
procedures are controversial, involving liver resection or opening parasitic cysts followed by
parasite extraction. Minimally invasive procedures are safer and less complex than radical
surgeries, though they carry a higher risk of recurrence due to residual cavities.[2®*®!

Radical operations for liver echinococcosis include pericystectomy and liver resection, while
minimally invasive procedures involve removing cyst contents, sterilizing the residual cavity,
and partial cyst resection.”®! To prevent postoperative complications from residual cavities,
methods such as omentoplasty, capitonnage, external drainage, and synthetic fibrin use have
been proposed.#! However, some researchers agree that external drainage is associated with
a significantly higher complication rate (e.g., residual cavity infection, cholangitis) compared
to omentoplasty or capitonnage. Higher complication rates have also been demonstrated with

combined external drainage and omentoplasty.®

A potential solution could be the adoption of gentler electrosurgical techniques, such as argon

plasma coagulation.

In a study by Akhmedov I.G. et al. (2004), among 247 patients operated on for presumed
liver echinococcosis, 21 (8.5%) were found to have non-parasitic liver diseases or conditions
of other organs: non-parasitic cysts (7), hemangiomas (4), abscesses (4), malignant tumors
(3), right kidney hydronephrosis (2), and polycystic liver and right kidney disease (1). It was
established that in regions with high echinococcosis prevalence, ultrasound results have
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greater diagnostic value than serological tests. To avoid diagnostic errors in cystic formations,
multipositional ultrasound is recommended to identify features corresponding to the hydatid
cyst’s life cycle phases.[3’4]

Laparoscopic echinococcectomy, adhering to antiparasitic principles, was performed in 37
patients with solitary, uncomplicated hydatid liver cysts. A detailed set of measures to ensure
antiparasitic safety during laparoscopic interventions was outlined, along with various
techniques and devices for cyst puncture. In one case, conversion to laparotomy was required
due to the intrahepatic location of the cyst. In the remaining 36 patients, the postoperative
period was significantly smoother than after traditional surgery. Complications included
leakage of echinococcal fluid into the abdominal cavity (1), bile leakage from the residual
cavity (2), and suppuration of the residual cavity (1). These were resolved without

laparotomy, and all patients recovered. The average hospital stay was 5-6 days.

Researchers consider laparoscopic echinococcectomy a promising method for surgically
treating uncomplicated liver echinococcosis. Improvements in laparoscopic techniques for
parasitic liver cysts are highly promising, particularly in preventing disease recurrence, which
remains a significant scientific and practical challenge today.[?**!

It should be noted that laparoscopic technologies are widely applied today for various focal

liver diseases, including tumor lesions, non-parasitic cysts, and liver abscesses.

However, for hydatid cysts, many researchers combine radical interventions with resections,
including extensive ones, due to the need for complete removal of the fibrous capsule. It is
now proven that protoscoleces penetrate the fibrous capsule’s thickness, and microbial
infiltration occurs during cyst suppuration. Leaving the fibrous capsule increases not only the
risk of recurrence but also the likelihood of postoperative complications related to the
residual cavity. This risk is heightened in complicated echinococcosis cases, where changes
in the fibrous capsule such as calcification, rigidity, connections to bile ducts, or microbial
invasion due to suppuration occur following the parasite’s death. Thus, removing the fibrous
capsule enhances the radical nature of the surgery and reduces complication rates.[**20]

Abbas M. et al. (2006) argue that the advantages of conservative methods over radical ones
are achievable only in uncomplicated liver echinococcosis.!”! Kaharov M.A. (2003) reported

on puncture treatment of 23 patients with simple, primary solitary cysts without daughter
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vesicles, noting no true recurrences over 6 months to 7 years of follow-up.?® Thus, puncture
and conservative methods should be applied under strict indications and in the absence of

complications.

Rudakov V.A. and Poluektov L.V. (1997) observed no recurrences after radical
echinococcosis treatment, whereas puncture sclerotherapy led to recurrence in 16.6% of

cases.[*®!

Zhuravlev V.A. argues that liver resection should be the method of choice for echinococcosis
treatment, citing higher trauma rates with pericystectomy (22.2% complications) compared to
resection (9.3% complications). Undoubtedly, resection aligns better with antiparasitic

principles.’®”

However, given that echinococcosis often involves multiple liver lesions and central segment
involvement, resection must be chosen cautiously to avoid significant loss of functional
parenchyma. Hemihepatectomy is indicated for predominant, massive involvement of one
lobe, justified by the need to prevent complications from incompletely resolved residual
cavities in a functionally impaired lobe. In cases involving segments Il and 11, peripheral or
deep parenchymal cysts, economical resections segmental or sectoral are more appropriate.
Resections of central segments, among the most complex liver interventions, should be

performed in specialized surgical hepatology units.?

Non-parasitic cysts

Non-parasitic liver cysts encompass a heterogeneous group of diseases that differ in etiology,
prevalence, and manifestations from parasitic cysts and liver tumors. Sometimes differential
diagnosis can become a challenging task. With the improvement of diagnostic methods and
the development of minimally invasive technologies, the treatment of hepatic cystic disease

continues to evolve.”]

Liver cysts are observed in approximately 1.8% of the population, and according to autopsy
data, the frequency of undetected non-parasitic liver cysts reaches 1.86%. In women, cysts
occur 3-5 times more frequently than in men, manifesting between the ages of 30 and 50.
According to modern pathogenetic approaches, true cysts in the liver arise from aberrant bile
ducts; that is, during embryonic development, certain intralobular and interlobar bile ducts
fail to connect to the biliary system, and the lack of involution of these ducts is the cause of
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liver cyst development.™

False cysts develop after traumatic central or subcapsular liver rupture, with their walls
consisting of fibrotically altered liver tissue. False cysts may also form after the treatment of
a liver abscess or echinococcectomy. The contents of liver cysts consist of clear light or
brownish transparent fluid with traces of blood or bile. They are more commonly found in the
left lobe of the liver.[1025333643]

True liver cysts do not undergo involution and slowly increase in size. In pathoanatomical
studies, cysts appear as cavities filled with lemon-colored fluid, varying in size and number.
They are lined with biliary-type epithelium and do not connect to excretory ducts.!***! Thus,
the greater prevalence of this form of focal liver lesion makes the issue of its surgical

treatment highly relevant.

The primary feature of non-parasitic liver cysts is their predominantly asymptomatic course.
Disease manifestations (pain in the right upper quadrant and other abdominal regions) are
rare and associated with stretching of the liver capsule or abdominal wall due to compression
of adjacent organs and bile ducts. Instrumental diagnostic methods play a leading role in
establishing the diagnosis. Traditionally, the detection of focal liver lesions in patients is an

incidental finding during ultrasound examination of the abdominal organs or CT.1*

Tomographic studies show that as the cyst grows, the volume of parenchyma does not
increase, but the enlargement of the liver is proportional to the size of the growing cyst.
Researchers propose differentiating small cysts with a diameter of up to 3 cm, medium cysts
of 3-5 cm, and large cysts with a diameter exceeding 5 cm. Solitary cysts occur in 61% of
cases, multicystic liver disease in 36% of cases, and polycystic disease is significantly rarer,

accounting for 1.87% of detected liver cysts.

In determining indications for surgical treatment and the scope and nature of the surgical
intervention in patients with polycystic liver disease, a differentiated approach must be
followed, guided by the size and location of the cysts, the presence of complications, and
concomitant diseases.™®! Overall, for non-parasitic liver cysts, unlike parasitic ones, a

strategy of minimally invasive interventions is more widely applied.

Indications for laparoscopic surgical treatment of non-parasitic cysts include suppuration,

rupture, and bleeding (absolute indications). Additionally, conditional-absolute indications
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are identified: giant cysts of any location (greater than 10 cm in diameter); cysts centrally
located at the liver hilum (with compression of the biliary tract and/or signs of portal
hypertension); cysts with pronounced clinical symptoms (persistent pain in the upper
quadrant, dyspeptic symptoms, weight loss, etc.). Laparoscopic surgeries are also performed
for large cysts (3 to 10 cm in diameter); isolated cysts in segments I11-1V; and recurrent cysts
in cases where puncture methods have proven ineffective.!?

The surgical technique depends on the patient’s condition, diagnostic procedure results, and
the absence of contraindications. Several types of operations exist, each with different
execution techniques.*® Thus, a radical operation involves resection or liver transplantation,
implying partial or complete removal of the affected part. In conditionally radical operations,
excision of the cyst walls or enucleation is performed using laparotomic or laparoscopic
access. Another surgical option may involve removing the “roof” of the cyst followed by

treating its walls with electrocoagulation or argon plasma coagulation.

Radical operations ensure a low recurrence rate of the disease. However, alongside this, the
number of complications arising from radical surgical interventions is higher compared to
conditionally radical operations.[?**®! aparoscopic surgeries are becoming increasingly
popular for treating liver cysts. This is due to several advantages of laparoscopic treatment,
namely reduced postoperative pain and discomfort, a low recurrence rate, early mobilization,
a short hospital stay and rehabilitation period, and an excellent cosmetic effect. However,
there are currently no clear indications for laparoscopic treatment.®!

Minimally invasive techniques for treating cystic liver lesions also include ablation of the
cyst cavity under ultrasound guidance.'*? The procedure is performed as follows: a 7Fr—10Fr
catheter is inserted into the cyst under ultrasound control. After evacuating the cyst contents,
a sclerosant is introduced. Ethanol or acetic acid can be used as the sclerosant. The number of
ablation procedures may vary from 1 to 3 and is determined by the time required for complete
obliteration of the cyst cavity.[*"!

CONCLUSIONS

The literature review indicates that liver cysts, both parasitic and non-parasitic in origin,
remain a complex challenge in modern surgical hepatology, requiring a differentiated
approach to diagnosis and treatment depending on etiology, size, location, and the presence

of complications.
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Surgical intervention, despite advancements in the use of minimally invasive technologies

such as laparoscopy and puncture methods, is still associated with risks of recurrence,

postoperative complications, and loss of functional liver parenchyma.

The further development of treatment methods aimed at reducing invasiveness, preventing

hemorrhagic complications, and preserving liver function is a key task for improving the

long-term outcomes of therapy for cystic liver lesions.
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