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Summary. This research aimed to enhance the efficacy of surgical treatment for liver echinococcosis
by incorporating cutting-edge technologies. Over a decade, 213 patients underwent surgery at the
"Astghik" Medical Center, with 43 individuals presenting complicated forms of the disease. The
patients were divided into two groups: the first undergoing open echinococcectomy (159 patients), and
the second undergoing closed echinococcectomy using advanced equipment (54 patients).

The study provided comprehensive insights into patient demographics, concomitant diseases, and
diagnostic methods, emphasizing the importance of serological reactions for accurate diagnosis.
Notably, the second group's closed echinococcectomy demonstrated superior outcomes, including
shorter treatment durations, reduced postoperative bleeding, and fewer complications compared to
the open surgery group. Furthermore, the recurrence rate in the closed echinococcectomy group was
significantly lower, highlighting its efficacy in preventing disease relapse.

Postoperative care and outcomes were meticulously examined, showcasing that patient in the
closed echinococcectomy group experienced quicker recovery and fewer complications, leading to a
higher rate of complete recovery upon discharge. The study also addressed the financial aspect,
emphasizing the cost-effectiveness of the closed echinococcectomy approach, reducing financial
burdens associated with antiparasitic drug treatment.

In conclusion, the research underscores the benefits of closed echinococcectomy, recommending its
preference whenever possible due to its effectiveness in preventing complications, reducing recurrence
rates, and optimizing postoperative recovery, all contributing to improved patient outcomes.

Key words: liver echinococcus, ideal echinococcectomy, Surgical Treatment, Closed
Echinococcectomy, Postoperative Complications, Concomitant Diseases.
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EpeBanckuii rocygapCTBEeHHbIN MEAUIIMHCKUA YHUBEPCUTET
'Kadenpa KIMHUKO-Ta00PATOPHON TUATHOCTHKH
?Kadempa 001eCTBEHHOTO 310POBbsS M OPraHU3aIMH 31PABOOXPAHEHHS
SKadepa 9HI0CKONUYECKON U SHAOKPHUHHOM XUPYPTrUuK
. EpeBan, Apmenus

Pe3rome. llenp JaHHOrO WCCIENOBaHMA 3aKII0OYAeTCsl B IMOBBIIICHUH 3((HEKTUBHOCTH
XUPYPrU4eCcKOro JEeUeHHUs 3XMHOKOKKO3a MEYEHU C HCIOJIb30BAHMEM MNEPEAOBBIX TEXHOJOTHi. 3a
necstTuietue 213 manueHToB NpONUIM ONepalud B MEOULMHCKOM LieHTpe "Actruk", nmpuueM 43
4eJI0BEKa UMENIH OCII0KHEHHbIE (popMbl 3a00seBanusl. [1anueHTsl OblIM pa3aeneHbl Ha B TPYIIIBL:
nepBasi IMpoOLUIa OTKPBITYK0 3XUMHOKOKKIKTOMMIO (159 mamueHntoB), a BTOpas — 3aKpbITYIO
9XMHOKOKK3KTOMHMIO C MCIIOJb30BAaHMEM COBPEMEHHOro obopyaoBanus (54 nauueHTta).
HccnenoBanue mpenocTaBUiIo BCECTOPOHHHUM 0030p aeMorpaduu MarueHToB, COMYTCTBYIOLIMX
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3a00JeBaHUN M METOJIOB JAMAarHOCTHKH, MOJYEPKHBAs BaXXHOCTb CEPOJIOTMYECKHX pEaKIUi s
TOYHOrOo  aAuarHo3a. (OTMEYeHO, YTO 3aKpbITasi JXWHOKOKKIKTOMHUS  BTOPOM  IpYMIIbI
MIPOJEMOHCTPUPOBAJa MPEBOCXOJHBIE PE3YJIbTAaThl, BKJIIOYas 0ojiee KOPOTKHE CPOKH JIeUeHHs,
YMEHBIIEHNE II0CIEONEPALNOHHOTO KPOBOTEYEHHUS! M MEHBIIE OCJIOKHEHHUH 110 CPaBHEHHIO C
IpyNnol OTKpeITOM Xupypruu. Kpome TOro, ypoBeHb pPELMIMBOB B TpPYIIE C 3aKpbITOH
9XMHOKOKKA3KTOMHEH ObUI 3HAYMTEIbHO HMXKE, 4YTO TOJYepKuBaeT ee 3S(P(YEKTUBHOCTh B
MPEJOTBPALLCHUH TOBTOPHOTO 3abosieBaHus. THIaTenbHO pacCMOTPEHBI MOCIEONEPALMOHHBIA YXO0.
U pe3yJbTaThl, IIOKA3aB, YTO MALMEHTHI B IPYMIE C 3aKPBITOM 3XWHOKOKKIKTOMHMEH IEPEKUBAIOT
6osiee OBICTPOE BOCCTAHOBJICHUE U MEHBIIIE OCJIOKHEHHM, YTO IPUBOJIUT K O0Jiee BBICOKOW CTETIeHU
MIOJIHOTO BBI3IOPOBJIEHUS IpU BhIMUcKe. MccnenoBanue Takxke 3aTparuBaeT (PMHAHCOBBIN acIEKT,
MOTYEPKUBAsT HKOHOMHYHOCTh MOJXO0/a C 3aKPbITON 3XMHOKOKKIKTOMHEH, CHIDKas (DHHAHCOBBIE
OpeMeHa, CBsI3aHHbIE C aHTUIIapa3UTapHBIM JIedeHneM. B 3akitoueHne ucceiae10BaHne NoA4epKUBaeT
[IPEUMYILECTBA 3aKPBITOM YXMHOKOKKIKTOMUH, PEKOMEHysl OTAaBaTh IIPEANIOYTEHUE 3TOMY METOLY
IIPU BO3MOXKHOCTH U3-3a €ro 3()(EeKTUBHOCTH B MIPEJOTBPALIECHUH OCJIOKHEHHUH, CHUKEHUN YPOBHS
PELMINBOB M ONITUMH3AIMHU ITOCIICONIEPALIMOHHOTO BOCCTAHOBJICHHUS, YTO CIIOCOOCTBYET YIIYULICHUIO
PE3YJIBTAaTOB JICYEHHS NTALUEHTOB.

KiroueBble c10Ba: OSXMHOKOKK II€YEHH, MHJICAIbHAs OSXMHOKOKKIKTOMMS, XHUPYpPrU4ecKoe
JICYEHUE, 3aKpbITasi DXMHOKOKKIKTOMUS, IOCIECONEPALMOHHBIE OCIOKHEHUS, COIYTCTBYIOILHE
3a001eBaHMUS.

Introduction. Armenia, as well as the whole disease are observed in 6.2%-16.0% of patients [7-
Caucasus, is considered to be the endemic focus for  9,14-16]. The implementation of comprehensive
echinococcus. The occurrence of the disease is quite =~ measures to prevent the spread of parasites in the
high and continues to grow [1,2,3]. body  during echinococectomy, along  with

According to the international literature, the  postoperative administration of antiparasitic drugs,
probability of recurrence of the disease after has contributed to a certain degree of treatment
echinococectomy ranges from 3-54% [4,5,6], while  effectiveness [13,17]. However, early diagnosis,
some of the described cases of relapse had a fatal  effective treatment and prevention of complications,

outcome. associated with liver echinococcosis, remain urgent
Echinococcosis is often associated with numerous  priorities in the field of medicine.
complications that can result in patient disability, The aim of the study is to enhance the

prolonged disability, and even death [7-12]. effectiveness of surgical treatment for patients with
Additionally, according to the World Health liver echinococcosis by using the latest technologies.
Organization (WHO), the cost of treating a single Materials and Methods. The study enrolled 213
patient with echinococcosis is approximately 10,000  patients who underwent surgery for liver
US dollars due to the extended duration of treatment ~ echinococcosis at “Astghik” Medical Center
(10-15 years) [13]. (formerly “Natalie-Pharm” or “Malatia” Medical

A number of studies indicate that echinococcal  Center) over a 10-year period from 2006 to 2016.
lesions are most commonly found in about 50-70%  Among these patients, 43 individuals (20.2%) had
of cases. Complicated forms of liver echinococcosis  complicated forms of the disease. 55.9% (n=119)
occur in 15-35% of patients, and the mortality rate of =~ were women, and 44.1% (n=94) were men out of the
the disease ranges from 12% to 25%. Relapses of the  total patient population (Fig. 1).

B Female
Male

Fig. 1. Gender distribution of studied patients.
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The average age of the patients was 42.1, with a
range of 19.3 to 79. 16.9% of patients (n=36) among
the study participants had concomitant diseases.
Among them 55.6% (n=20) had cardiovascular
diseases, 5.6% (n=2) had respiratory system diseases,

24% .

8.3% (n=3) had thyroid diseases, 36.1% (n=13) had
obesity of III-IV degree and 41.7% (n=15) had
diabetes mellitus. Among the patients, 52.8% (n=19)
had disorders in two organ systems and 25% (n=9)
had disorders in three organ systems (Fig. 2).

M Cardiovascular
Diseases

M Respiratory system
diseases

® Thyroid diseases

Obesity of the IlI-IV
degree

M Diabetes mellitus

Fig. 2. Concomitant Diseases of studied patients.

The patients were divided into two groups for
the study. The first group comprised 159 patients
who underwent open echinococcectomy for the
surgical treatment of liver echinococcosis, while
the second group consisted of 54 patients who
underwent closed echinococcectomy (Fig. 3). In
case of closed echinococcectomies, atypical liver

Fig. 3. The surgical treatment of the echinococcosis among studied patients.

Prior to the operation, all these patients underwent
necessary clinical and laboratory tests. The diagnosis
of liver echinococcosis relied significantly on
ultrasound and computer stratigraphy, providing
precise information regarding the number, size and
location of echinococcal cysts as well as the presence
of daughter cysts and complications associated with
residual cavities. In recent years, serological
reactions (RPLA, RNGA, IFA) have played a crucial
role in the differential diagnosis of echinococcosis.
Positive results in these serological tests indicate the
presence of echinococcal cysts. Unfortunately, few
surgeons pay sufficient attention to this diagnostic

resections were performed using advanced
equipment, including ligature and Argon-plasma
coagulation modules as well as the Harmonic
scalpel. These technological advancements
allowed for an optimal echinococcectomy by
minimizing postoperative bleeding of the liver and
biliary tract

® Open
echinococcectomy

M Closed
echinococcectomy

method, resulting in occasional errors (such as
misdiagnosing liver hemangioma, solitary cyst,
amoebic abscess, tumor, etc.) that can affect surgical
tactics and pose challenges for the operating team.
Results. In the study, echinococcal cysts were
detected in the right lobe of the liver in approximately
86.4% (n=184) of the included patients, while around
13.6% (n=29) had cysts in the left lobe. Among the
patients, the size of the echinococcal cysts was less
than 5 cm in about 14.5% (n=31), between 5 and 10
cm in approximately 55.9% (n=119), and larger than
10 cm in around 29.6% (n=63). Echinococcal hydatid
cysts with a unilocular appearance were observed in
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about 80.3% (n=171) of the patients, while
approximately 19.7% (n=42) had multilocular cysts.

The average duration of treatment for patients in
the first group (n=159) undergoing investigation was
13.8+6.6 (8-47) days(b/d), while for patients in the
second group (n=54), it was 8.2+2.4 (6-12) days(b/d).
After the surgery in the first group of patients, the
duration of drains placed in the abdominal cavity
ranged from 7 to 23 days(b/d), while in the second
group, it ranged from 2 to 6 days(b/d). Additionally,
in the first group, 11.9% of patients (n=19)
experienced biliary bleeding in the postoperative
period after drainage of the echinococcal cavity. This
resulted in longer hospitalization and delayed
recovery of working capacity. In the second group,
only 1 patient had bile outflow from the abdominal
drainage, which ceased by the third postoperative
day. Regarding patient outcomes, in the first group,
59.7% (n=95) were discharged from the hospital with
complete recovery, while 40.3% (n=64) showed
improvement in their health but still experienced a
temporary decrease in working capacity. In the
second group, 83.3% (n=45) of patients were
discharged with complete recovery, and 16.7% (n=9)
showed improvement in health but had a temporary
decrease in working capacity.

Due to the recurrence of liver echinococcus,
repeated treatment was carried out in 6 patients of the
first group (3.8%), while 66.7% of patients were re-
hospitalized 6-18 months after the first operation.
Due to the recurrence of liver echinococcus, repeated
treatment was performed in 6 patients of the first
group, accounting for 3.8% of the total. Additionally,
66.7% of patients required re-hospitalization within
6-18 months following the initial operation due to the
recurrence of the disease.

In the postoperative period, a residual
echinococcal liver cavity was detected in only 7.5%
(n=12) of patients in the first group while 6
individuals (50%) developed an abscess within the
residual cavity, and 1 patient experienced a change in
the volume of the residual cavity resulting in
mechanical jaundice. Among cases with residual
echinococcal cavities in the liver (n=11), surgical
intervention was avoided in 91.7% of instances.
These patients underwent percutaneous intervalvular
drainage of the residual cavities under local
anesthesia, with the procedure guided by CT or
ultrasound.  Adequate  sanitation, appropriate
antibacterial treatment and antiparasitic drug therapy
were provided. In the second group, no recurrence of
liver echinococcus or residual echinococcal cavity
was observed during the postoperative period.

In the postoperative period, patients in the first
group were prescribed antiparasitic medication as a
necessary treatment measure. They received
Albendazole 400 mg twice a day according to a
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specific 28-day regimen, repeated in a three-course
regimen. The costs associated with antiparasitic drug
treatment were also analyzed comparatively. On
average, the cost of using Armenian Albendazole was
approximately 35,000-40,000 AMD, while the cost
of a foreign drug with the same name, following a
three-course regimen, ranged from 230,000 to
380,000 AMD. Therefore, in the second group,
where an ideal echinococectomy was performed, it
becomes possible to avoid both excessive financial
expenses and potential hepatotoxic and other side
effects associated with antiparasitic drugs during the
postoperative period.

Discussion. Thus, according to the results of our
study, considering the benefits associated with closed
echinococectomy (such as the absence of residual
cavities, prevention of postoperative complications,
no risk of dissemination and avoidance of multi-stage
antiparasitic drug treatment in the postoperative
period), we recommend, whenever possible, the use
of closed echinococectomy.

A retrospective cohort study from Nyingchi,
China, assessed short-term outcomes in patients with
hepatic cystic echinococcosis who underwent either
conservative or radical surgery [18]. This study, while
not comparing open versus closed procedures directly,
does provide insight into different surgical
approaches. It found that radical surgery was
associated with a lower risk of overall morbidity
compared to conservative surgery, even after adjusting
for various covariates. However, radical surgery was
also associated with higher levels of blood loss during
surgery, although it resulted in shorter surgery times.

Additionally, a comprehensive clinical trial was
conducted in Turkey to evaluate the efficacy and
safety of laparoscopic versus open surgery for the
management of cystic echinococcosis of the liver
[19]. The objective was to demonstrate that there is
no difference in the rate of recurrence 2 years after
laparoscopic compared to open management of the
condition. This trial's design is significant because it
is a randomized, controlled trial that assesses the
long-term recurrence rates, which are crucial for
determining the success of the surgical approach in
echinococcosis treatment.

When comparing the methodology, our study
enrolled patients who underwent surgery for liver
echinococcosis at a single medical center over 10
years. The Chinese study is a retrospective cohort
study analyzing short-term outcomes based on the
type of surgery performed, either conservative or
radical, and includes various covariates for analysis.
[18] The Turkish clinical trial is a multicenter,
randomized, double-blind, parallel-group study
comparing laparoscopic versus open surgery for
hepatic cystic echinococcosis with a follow-up period
of 2 years to assess recurrence rates [19].

Euroasian Health Journal
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While our study and the Chinese study use
retrospective data, the Turkish study wuses a
randomized controlled trial design, which is the gold
standard for clinical trials due to its potential to
minimize bias.

If we compare patient demographics, in our study,
the patients' average age was 42.1, with a gender
distribution of 55.9% female and 44.1% male. The
Chinese study had a cohort with a mean age of 41.3
years, with a slight female preponderance of 53.1%
[18]. The Turkish study does not specify the
demographics in the provided information, but it was
conducted across multiple sites and thus might have
a diverse patient population [19].

The demographics in the Chinese study are quite
comparable to those in our study, suggesting that the
findings might be relevant to a similar patient
population.

While our study measures outcomes such as the
presence of residual cavities, complications, length of
hospital stay, and rates of recurrence and recovery,
the Chinese study focuses on overall morbidity, bile
leakage, pleural and lung complications, and
hypoalbuminemia, along with factors associated with
these complications [18]. The Turkish study
primarily measures cyst recurrence over a 24-month
period post-surgery, providing data on the long-term
efficacy of the surgical approach [19].

The outcome measures across all studies are
consistent with common clinical endpoints for
surgical treatments of echinococcosis. The Chinese
study provides insight into short-term complications,
which could be useful for your study's focus on
improving surgical outcomes. The long-term
recurrence rates from the Turkish study could
provide a benchmark for assessing the effectiveness
of the procedures over time.

It's crucial to consider the methodology's impact
on the findings when comparing these studies. The
randomized controlled design of the Turkish study,
for instance, is likely to provide strong evidence for
the equivalence or non-inferiority of laparoscopic
surgery compared to open surgery. The retrospective
nature of your study and the Chinese study might
make them more susceptible to selection bias, but
they still provide valuable real-world data on the

outcomes of surgical treatment for liver
echinococcosis.
While our study focused on closed

echinococectomy, the results from other forms of
radical surgery also suggest benefits in terms of
reducing postoperative complications and morbidity.
The randomized controlled trial from Turkey may
provide high-quality evidence due to its design,
potentially supporting the use of minimally invasive
techniques in the management of hepatic
echinococcosis. This could reinforce the suggestion

that less invasive procedures, such as closed
echinococectomy, may be preferred when feasible.

The implications of our study's findings in the
context of the broader research on surgical treatments
for liver echinococcosis are multi-faceted. Our study
suggests that closed echinococectomy is preferable,
highlighting its benefits such as reduced postoperative
complications and absence of residual cavities. When
compared to the Chinese retrospective cohort study,
which indicated a lower risk of overall morbidity with
radical surgery [18], our study could suggest that
closed echinococectomy, as a less invasive radical
option, may offer similar or even superior short-term
outcomes. The findings advocate for a shift in surgical
practice toward minimally invasive techniques where
feasible.

Our study touches upon the economic aspect, with
closed echinococectomy being more cost-effective
due to the shorter duration of treatment and
potentially less postoperative medication needed.
This is particularly significant in the face of the
WHO's report on the high costs associated with
echinococcosis treatment. In healthcare systems,
especially where resources are limited, your study's
findings could influence policy decisions regarding
the allocation of funding and resources for the
management of echinococcosis.

Given the Turkish randomized controlled trial
aiming to compare recurrence rates after two years
[19], your study's implications could extend to the
importance of long-term follow-up. Your findings
might prompt further investigation into whether the
advantages of closed echinococectomy observed in
the short term translate into sustained benefits, such
as lower recurrence rates, in the long term.

Our study could contribute to the refinement of
clinical practice guidelines. If  closed
echinococectomy demonstrates a clear advantage in
various metrics, there may be a push to standardize
this approach as the first-line treatment, potentially
updating surgical protocols and training to reflect this
preference.

Given the endemic nature of echinococcosis in
certain regions, the implications of finding a more
effective and less costly surgical intervention are
significant. It could lead to more accessible treatment
for populations in endemic areas, ultimately reducing
the disease burden.

Improvements in surgical techniques that lead to
fewer complications and shorter recovery times can
significantly impact the quality of life for patients.
Our study could help healthcare providers make more
informed decisions that prioritize not only the clinical
outcomes but also the well-being and comfort of
patients post-surgery.

Future Research Directions. The study opens
avenues for future research, particularly in
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comparing the different types of echinococectomy
techniques. Understanding why closed
echinococectomy results in better outcomes could
lead to improvements in surgical methods and
postoperative care protocols.

Conclusion. Based on the study results, the
recommendation was made to prefer closed
echinococcectomy  whenever  possible.  This
conclusion was drawn considering the benefits
associated with closed procedures, including the
absence of residual cavities, prevention of
postoperative complications, and avoidance of multi-
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