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Abstract: Introduction: Hepatic hydatid cyst is a zoonosis that can affect humans in its cycle of
development. Being worldwidely known, it is more common in endemic areas, Romania being one of
the countries where this condition is relatively common. The surgical management of this pathology

can be a challenge due to the number of cysts, the location and the structures involved. Materials and
methods: We conducted a review of the recent literature in which the cases with this type of
pathology, the surgical therapeutic modalities and their results were analysed. Results: There was a
tendency towards a laparoscopic surgical approach, which has undeniable advantages over open
surgery. Conclusion: The laparoscopic surgical approach remains the standard surgical therapy for

this condition.

INTRODUCTION

Hydatid cyst is a zoonosis that endemically affects
regions of the Mediterranean basin, the Middle East, India,
Africa, China and South America.(1,2) In Romania, the
incidence is 3.3 cases per 100,000 inhabitants. Hydatid cyst is a
disease caused by Echinococcus tapeworm, humans being an
intermediate host in the life cycle of this parasite. Two subtypes
of this parasite, Echinococcus Granulosus and Echinococus
Multilocularis, are the most common.(2) The most commonly
affected organ is the liver (70%) followed by the lung (20%) and
other organs (eyes, brain, bone marrow, skin, kidneys, spleen,
breast etc.) totalling 10%.(1) Complications of hydatid disease
include allergic reactions that can lead to anaphylaxis through
cyst rupture, cyst infection, cholangitis, or compression of
nearby organs. Most patients are asymptomatic, the symptoms
appearing as the cyst increases in size. It is most often
manifested by embarrassment or pain in the right
hypochondrium, but may also include cholangitis and allergic
manifestations.(2)

It is usually diagnosed by ultrasound or CT,
confirmation can also be made by serology. Although a number
of therapeutic modalities have been identified, a standardized
treatment protocol has not yet been established.

The present paper aims to make an analysis of the
recent literature regarding the laparoscopic treatment of hydatid
cyst. Among the minimally invasive surgical methods,
laparoscopy is the first-line approach when local conditions
allow. We thus set out to analyse the two usual surgical options
for laparoscopy and the open approach, the frequency, the ways
of performing them, the advantages and disadvantages of each
procedure.

MATERIALS AND METHODS

We reviewed the recent literature (2016-2021), using
the PubMed and Scholar databases and entering as search terms:

LIS

“hepatic hydatid cyst”, “laparoscopy”,
“laparoscopic management”.

Inclusion criteria: Our research included all clinical
trials and case reports over the past 5 years, regardless of the
language of report.

Exclusion criteria: Articles such as meta-analysis,
literature review, editorials and surgical technique reports,
studies that presented insufficient data (demographics or
analysis of surgical interventions and their results), articles
presented only in the form of abstracts, and those whose content
could not be accessed were excluded.

Reports of pediatric cases, PAIR procedures or robotic
surgery were excluded. An “ahead of print” article was also
excluded.

laparoscopic treatment”,

RESULTS

28 articles were obtained (9 PubMed 19 Scholar), 25
being clinical trials and 3 case reports.(3-23)

The largest study took into account 348 patients. A
total of 1393 patients were identified, 793 females (56.92%) and
600 males (43.07%). The mean age of the patients was 40.97
years (table no. 1).

8 articles presented cases with single hepatic
hydatidosis, a study with multiple hepatic hydatid cysts, the rest
analysing cases with both single and multiple cysts. A number
of 888 patients (63.74%) received laparoscopic treatment, 505
(36,25%) being treated by open surgery.

The conversion from laparoscopy to open surgery was
performed in 27 cases (3.04%) with a conversion rate of 1:33
cases. 9 studies analysed both the laparoscopic and open
approach, highlighting a number of 991 subjects of which 486
(49.04%) with laparoscopic treatment and 505 (50.95%) open
surgery treatment. The conversion rate in these studies was
0.5%. It is observed, by comparison, that the conversion rate in
the group with strictly laparoscopic approach is higher than in
the studies in which the approach was both laparoscopic and
classical (5.47% vs 0.50%).
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Table no. 1. Laparoscopic treatment of liver hydatidosis

Year  Authors Number  Sex Age Number of patients Laparoscopic ~ Type of Open Conversion
of FIM with Solitary/multiple approach laparoscopic surgery
patients cysts approach approach
2019 Kaya Setal(3) 18 14/4 429 11/7 18 Conservative - 1
2021  Wan Letal(4) 13 716 32,69 13/0 13 Laparoscopic - -
hepatectomy
2017  Shrestha SK et 26 9/17 35,5 26/0 26 Conservative - 2
al(5)
2021  XuY etal(6) 1 1/0 40 01 1 - 1
2020  Muiioz C et al(7) 1 1/0 28 1/0 1 Conservative - -
2019  Bayrak M et al(8) 60 40/20 43.6 37/23 37 Conservative 21 23 -
and radical 16
2016  Vennarecci et al(9) 34 21/13 45 29/5 4 Conservative 30 -
2018 Grubnik V et al 348 214/134 42,3 - 283 249 conservative/34 65 3
(10) radical
2020  LiYPetal(11) 9 3/6 36.4 9/0 9 Laparoscopic ICG - -
2 conserative/7
radical-
2017  Al-Doghan IE et 54 33/21 45 39/15 47 Conservative - 7
al(12)
2016  Pradhan S et al(13) 26 18/8 37,5 - 26 Conservative - 2
2020 Ahmad U et al(14) 82 35/47 40,2 - 42 Radical 42
2017  Eceletal (15) 130 84/46 46,4 @ 38 Laparoscopic 92 _
partial cystectomy
2021  Shaikh O et al(16) 7 5/2 41,7 6/1 7 Radical - 1
2020 Khatoon S et al 21 6/15 33,33 - 21 Conservative - -
(17)
2017  Malik AA et al(18) 80 41/39 40.27 75/5 40 Conservative 40 -
2021  Shaikh AS et al(19) 35 21/14 40 @ 35 27  conservative/4 - -
radical/4
marsupialization
2016  Bostanci O et 83 36/47 41,6 - 14 Conservative 69 -
al(20)
2020 Ahmed HV et 37 20/17 42 37/0 37 Conservative - 7
al(21)
2019  Bektasoglu HK et 71 35/36 40,2 - 23 Conservative 48 -
al(22)
2017  Kumar R et al(23) 30 12/18 44 30/0 30 Conservative - -
2021  Meazher NM (24) 48 27/21 37,8 - 48 Conservative - -
2016  Pothare AN et 20 8/12 35 18/2 20 Conservative - -
al(25)
2016  Raj RAP et al(26) 1 1/0 65 1/0 1 Conservative - -
2017  Hazim SA et al(27) 32 14/18 35 10/22 32 Conservative - -
2018  Mansy W et al(28) 103 71/32 35 74129 6 Conservative 97 -
2020  Grubor N et al (29) 1 1/0 67 1/0 1 Conservative - -
2020  Koirala R et al(30) 22 15/7 33,9 18/4 22 Radical - -
Table no. 2. Intraoperative and postoperative data
Year | Authors Laparoscopic Open Surgery Main complication Main complication Hospital stay Hospital
operative time operative time (laparoscopy) (open surgery) (laparoscopy) stay (open
(minutes) surgery)
2019 | Bektasoglu HK et 150 113 Biliary drainage(3) Biliary drainage(7) 3.4 4.7
al(22)
2017 | Malik AA et al(18) 89.9 60.43 Biliary drainage Biliary drainage 3.40 8.73
2020 | Kaoirala R et al(30) 80.7 - Port site Infection - 7.3 -
2016 | Pothare AN et al(25) 99.95 - Biliary drainage - 5 -
2020 | Khatoon S et al(17) 98.28 - Cystic cavity infection - 6.57 -
2021 | Shaikh O etal (19) 191.86 - Bile leakeage - 4 -
2017 | Eceletal(15) 95.4 63 Site infection Wound infection 4.3 6
2020 | Ahmad U et al(14) 54.24 60.29 Bile leakeage(2.4%) Wound infection (14.6%) 4.8 3.4
2020 | LiYPetal (11) 228 - Bile leakeage - 5.7 -
2019 | Bayrak N et al(8) 50 74 Bleeding Wound infection 4 7

It is also noted that in 118 cases, there was a single
hydatid cyst and in 52 cases the location was multiple. The
conversion in patients with solitary hydatid cyst was 8.47% and
in those with multiple hydatid cyst, it was 19,23%.

Laparoscopic  conservative  (cystectomy, partial
cystectomy, drainage and epiplonoplasty) 689 cases were
resolved, representing 77.59% of the laparoscopic surgical
approach.

Radicality (total cystectomy, pericystectomy, maximal
pericystectomy) was used in 132 cases (14.86%), the other
procedures used being laparoscopic hepatectomy or
laparoscopic marsupialization.

10 studies were presented with complete data
regarding the duration of surgery, postoperative complications
and length of hospital stay (table no. 2).

The average duration of laparoscopic surgery was
113.83 minutes. It should be noted that in two studies (11,19),
the duration of surgery was longer due to the surgical technique,
which was particular - closed cystectomy and cystectomy under
ICG control.

In these two situations, the average duration of surgery
was 209.93 minutes. Excluding these studies, the average
duration of laparoscopic surgery was 89.75 minutes. In the open
approach, the result was 74,144 minutes.

The main complication in laparoscopic surgery was
biliary drainage, and in open surgery, wound infection, the total
number of complications being higher in open surgery. The
average length of hospital stay in laparoscopy was 4.8 days and
in open surgery, 5.9 days.
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We observe a slight longer duration of intervention in
the laparoscopic approach, a lower rate of postoperative
complications and a shorter hospital stay than open surgery.

Most patients with hydatid cyst are asymptomatic so
most of the time the discovery is incidental. Abdominal
ultrasonography is the most commonly used method of
diagnosis, but it cannot reveal small cysts, as CT is needed.

Figures no. 1,2,3,4. Ultrasound and CT scan images of
hepatic hydatid cyst

The first ultrasonogrphic classification of hydatd
cyst was made by Gharbi. This classification was modified by
the World Health Organization (WHO) in 2001.

Table no. 3. WHO classification oh hydatid cyst

WHO _ L
stage Characteristics Activity
CE1l Unilocular, anechoic cyst with double line sign Active
CE2 Multiseptated “rosette-like” “honeycomb patern” Active
cyst
CE3a Cyst with detached membrane (water-lily sign) Transitional
CE3b Daughter cysts in solid matrix Transitional
CE4 Heterogeneous cyst, no daughter vesicules Inactive
CE5 Solid matrix with calcified wall Inactive
Therapeutic options for hepatic hydatid cyst include
surgery, percutaneous treatment, pharmacotherapy and

monitoring. Since there is no randomized study in the literature
to analyse all these options, it is difficult to establish a
therapeutic protocol.

Therapeutic behaviour is dictated by the location of
the cyst, the symptoms it causes, local and systemic
complications, but because they cannot be standardized it is
desired to be translated into an objective element, applicable to
all cases of hepatic cyst, namely the WHO classification.

Figure no. 5. WHO recommendation for hydatid hepatic
treatment (31)
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Exclusive drug treatment (Albendazole, Praziquantel)
is recommended for ineligible patients or as an adjunct to PAIR

or surgical treatment. The cure rate under drug treatment is
around 30%. In combination with surgery, preoperative
treatment is recommended 4-30 days before surgery and 30 days
postoperatively.(31,32)

Puncture-Aspiration-Injection-Respiration (PAIR)
technique performs the injection of scolicid agent followed by
the extraction of inactivated cystic contents. It is the most used
minimally invasive method. Not suitable for daughter cysts,
solid content or multiple cysts.

Until recently, the surgical approach to hydatid cyst
was the most common way to resolve this pathology, and it
remains in the therapeutic routine today due to the advantages
over PAIR. Complicated cysts, particular localizations, daughter
bladder cysts (CE2, CE3b), large or small cysts regardless of
WHO staging may have surgical resolution.(1,33,34)

The risk of intra-abdominal contamination is reduced,
open or laparoscopic surgical approach being able to achieve
effective isolation measures.

Surgical treatment has two objectives:
o destruction of the parasite
e treatment of the remaining cavity

Destruction of the parasite is achieved by aspirative
puncture of the cystic content, introduction of scolicide
substances and subsequently re-aspiration of the content.

Regarding the attitude towards the cyst, there are 3
options:

e conservative (maintain cavity, drainage +/- omentoplasty)

o  reductive (partially reduce cavity)

o radical (total perchistectomies,
hepatectomies).(1)

closed cystectomies,

Figures no. 6,7. Intraoperative aspect of liver hydatidosis.
Hydatid cyst specimen

surgery and laparoscopy.

The first laparoscopic solution of hepatic hydatidosis
dates back to 1992.(2,35) Originally intended for selected cases
and with limited indications, laparoscopy has become the
surgical technique of choice over time. The advantages over the
classical approach overlaps with the benefits of minimally
invasive surgery compared to classical surgery.

Most laparoscopic surgery centers do not limit the
indications of laparoscopic approach depending on the size of
the cyst, their number or the evolutionary stage. However, it
recommends caution when the location is deep, or close to
important vascular elements.(36,37)

Disadvantages or limitations consist in access
difficulties for certain locations (e.g. posterior location),
increased risk of contamination, higher learning curve. Strong
contraindications to the laparoscopic approach are recurrence
after laparoscopic surgery or contact with significant vascular
elements.(37,38,39) Compared to open laparoscopy surgery, the
number of postoperative complications is lower, the average
length of hospital stay is shorter, with an operating time slightly
above the average of open surgery.(8,10,15,20,40)

Conservative surgery consists of cystotomy or partial
perichystectomy. This attitude is preferred by most of the
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authors in our study. The increased frequency of conservative
treatment, with the maintenance of the cystic walls is explained
by the fact that it is an easy, fast intervention, without significant
risks of intraoperative complications and rarely with bilirary
drainage in the postoperative period. However, it is affected by a
higher number of recurrences.(2,3,20,37)

Figures no. 8,9. Laparoscopic pericystectom

Tuxun T et al in a comprehensive review of the
literature that included 914 patients found that conservative
surgery was accounted for 75.16% for cystectomy and 14.77%
for partial pericystectomy.(37) The data obtained are similar to
those found in our study.

Radical surgery requires perichystectomy or liver
resection. It is not as common as the conservative approach, it
has a lower recurrence rate, but the postoperative complications
and the duration of the surgery are longer.(2,14,15,20,22,37,40)
Closed pericystectomy has the advantage of performing an
excision outside the risk of contamination, but the duration of
surgery is longer.(14)

Liver resections for hydatid cyst benefit from a very
low recurrence rate, but with a higher rate of intraoperative,
postoperative complications and duration of surgery compared
to conventional radical laparoscopy. In addition, the technique
addresses carefully selected cases.(4,37)

The conversion from laparoscopic surgery to open
surgery should not be classified as a failure, as it is preferable
when the isolation conditions are not optimal, when the location
is difficult or is juxtavascular.

In the literature, the conversion has values between

4.92% -19%, values similar to those in our analysis, where there
is a higher percentage in the analyzes that show strictly the
laparoscopic approach.(37,39)
The explanation is given by the fact that the indication for
laparoscopic surgery was more extensive in these patients,
compared to the centers where both types of approach were
chosen. This extension of the indication comes through the
greater experience of the operative team in laparoscopy, which
allowed such an approach in cases with multiple hydatidosis,
large size or problematic locations, cases that would otherwise
have been included from the beginning for the open surgery
approach.

Figures no. 10,11,12,13 Special devices for laparoscopic
hydatic cyst tratment

The laparoscopic combined approach with indocyanine
green fluorescence is a technique with obvious benefits in terms of
resection time, resected tissue, avoidance of injury to noble
elements in the area or rapid detection of an injury. However, it is
a technique at the beginning, which requires special equipment,
training of the operating team, as well as a more consistent
number of studies.(11,41)

In search of technical solutions to achieve the best
possible isolation, evacuation and a laparoscopic approach as easy
as possible, special instruments dedicated to this pathology were
imagined.The patented system used in our clinic (OSIM Patent
120809 / 30.04.2008) has the advantage that it achieves a fixed
anchoring of the cyst parts, can fragment the contents of the cyst
and can achieve concomitant aspiration instillation.(42)

CONCLUSIONS

Laparoscopic treatment of hydatid cyst remains a safe
and effective method with broad indication both to the patient and
the health system. It is the first option when PAIR has no
indication and remain the first option even in cases previously
considered as an indication for open surgery.
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