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ABSTRACT

Liver echinococcosis is clinically mainly com-
posed of hepatic cystic echinococcosis (CE) and
hepatic alveolar echinococcosis (AE). At pre-
sent, laparoscopy has been comprehensively
applied in the treatment of two types of liver
echinococcosis. For hepatic CE treatment, both
laparoscopic total pericystectomy and laparo-
scopic hepatectomy can achieve radical results,
but the former is considered the first choice
owing to its being more minimally invasive;
laparoscopic  subtotal pericystectomy and
laparoscopic partial pericystectomy can be
accepted as complementary options, consider-
ing the presence of complicated cysts and the
level of laparoscopic technique in remote hos-
pitals; laparoscopic cystectomy is simple, but it
is not currently recommended for treatment of
hepatic CE owing to poor efficacy and high risk
of postoperative complications. For hepatic AE
treatment, laparoscopy not only achieves the
same radical effect as open surgery in selected
patients, but also is more minimally invasive, so
it has a better prospect.
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With the advancement of laparoscopic
techniques, the surgical indications for
laparoscopic treatment of hepatic
echinococcosis have been further
extended and developed

So far, almost all published articles are
discussing the feasibility and superiority
of laparoscopic treatment of hepatic
echinococcosis, ignoring its specific
treatment algorithm, which is extremely
important for clinical surgeons

In this review, we summarize recent
advances in the laparoscopic treatment of
two types of liver echinococcosis and
focus on their respective therapeutic
algorithms from the perspective of
surgeons specializing in hepatobiliary
surgery
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INTRODUCTION

Echinococcosis, a serious parasitic disease, is
caused by the larval tapeworm of genus
Echinococcus [1]. This serious and globally dis-
tributed disease is still a major public health
problem [2]. There are two main types in clini-
cal practice: cystic echinococcosis (CE) and
alveolar echinococcosis (AE), caused by
Echinococcus granulosus sensu lato and
Echinococcus multilocularis, respectively [3]. The
liver is the most vulnerable organ owing to the
particular life cycle of Echinococcus [4]. Liver
echinococcosis is often ignored because it is
asymptomatic in early-middle stages, which
leads to delayed presentation and high mortal-
ity [1]. With the improvement and populariza-
tion of examination techniques, more and more
patients with asymptomatic liver echinococco-
sis have obtained prompt diagnosis and effec-
tive treatment. The long-term and regular use of
oral benzimidazoles is a feasible treatment for
hepatic echinococcosis [4]. However, people
prefer to choose more radical surgical approa-
ches owing to the potential serious side effects
and heavy economic burdens caused by lifelong
drug administration [5]. Although conventional
open surgery for treatment of liver echinococ-
cosis has been confirmed to be safe and effec-
tive, its disadvantages of large surgical trauma,
slow postoperative recovery, and potential
incision complications have prompted surgeons
to seek an alternative method that is more
minimally invasive.

Katkhouda et al. successfully completed the
world’s first total pericystectomy in laparoscopy
in 1992, thus opening a new era of laparoscopic
treatment of liver echinococcosis [6]. Through
30years of exploration and development,
laparoscopic technology has been relatively
mature and has played an increasingly impor-
tant role in the treatment of two types of liver
echinococcosis. In terms of hepatic CE, laparo-
scopy has been comprehensively carried out in
all classical surgical approaches, including total
pericystectomy, hepatectomy, subtotal pericys-
tectomy, and partial pericystectomy as well as
cystectomy. In terms of hepatic AE, laparo-
scopic hepatectomy has been applied in the

surgical treatment in selected patients and has
been proven to be safe and effective [7, 8].
However, currently, there are large differences
in the surgical indications for laparoscopic
treatment of liver echinococcosis due to the
presence of differences in the technical level
and experience of laparoscopy among centers.

In this review, we summarize recent advan-
ces in the laparoscopic treatment of two types of
liver echinococcosis and focus on their respec-
tive therapeutic algorithms from the perspec-
tive of surgeons specializing in hepatobiliary
surgery. This article is based on previously
conducted studies and does not contain any
new studies with human participants or animals
performed by any of the authors.

LAPAROSCOPIC TREATMENT
FOR HEPATIC CYSTIC
ECHINOCOCCOSIS

Surgical Indications of Laparoscopic
Treatment for Hepatic CE

The indications for laparoscopic treatment of
hepatic CE have changed dramatically owing to
the increasing availability of laparoscopic sur-
gery. Initially, only small and marginal cysts
such as segments III, IVb, V, and VI were con-
sidered suitable for laparoscopic treatment
[9-13]. Currently, only the following aspects
were considered as exclusion criteria for
laparoscopic surgery (Fig.1): (1) hepatic CES
patients without clinical symptoms and/or
without willingness treatment; (2) preoperative
liver function is Child-Pugh grade ; (3) the
patient’s cardiopulmonary function and general
condition could not tolerate laparoscopic sur-
gery; (4) patients with deep intraparenchymal
cysts, inaccessible cysts, and relapsed CE; (5)
multiple cysts with diffuse distribution in liver;
(6) with extrahepatic metastasis; (7) dense
adhesions surrounding the CE cysts were diffi-
cult to separate; (8) CE cysts with thickness of
external capsule wall < 3 mm.

In addition to the above conditions, the
following aspects should be noted in the speci-
fic implementation process: (i) Location of CE
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y
- The patient’s cardiopulmonary function and general condition could not tolerate laparoscopic surgery;
- Patients with deep intraparenchymal cysts, inaccessible cysts, and relapsed hydatid cysts;
- Multiple cysts with diffuse distribution and with/without extra-hepatic metastasis;
- Dense adhesions surrounding hydatid cysts were difficult to be separated;
- Thickness of external capsule wall< 3 mm.
Laparoscopic surgery Open surgery/Drugs
v v
- History of multiple surgeries; - Multiple cysts localized within one liver segment or lobe;
- Poor exposure of the space between the external - Hydatid cyst combined with other liver diseases, but all
capsule wall and the liver parenchyma (large cysts lesions were located in the same lobe or half of the liver; ¥
and/or calcified cysts, etc.). - The residual liver volume was adequate (>40%) . - Hydatid cysts abut the major
l l hilar vessels and/or bile ducts
v
| Laparoscopic partial pericystectomy | | Laparoscopic hepatectomy | I Laparoscopic subtotal pericystectomy | | Laparoscopic total pericystectomy |

Fig. 1 Algorithm for laparoscopic treatment of hepatic
cystic echinococcosis. WHO-IWGE, World Health Orga-

nization Informal Working Group on Echinococcosis.

cysts. The CE cysts in segments I, VII, and VIII
could be well exposed intraoperatively when
the patient is placed in the right or left lateral
decubitus position. So, these special segment CE
cysts should not be considered as a contraindi-
cation to laparoscopic surgery [14]. It is reported
that the proportion of the posterosuperior seg-
ments affected can be as high as 60% in patients
with hepatic CE treated with laparoscopic radi-
cal surgery in some highly specialized hepato-
biliary surgery centers [15]. (ii) Prevention of
cyst content spillage. Preventing spillage of cyst
fluid is critical in hepatic hydatid surgery
because it determines whether the procedure is
a success or failure. We believe that preoperative
treatment with albendazole and intraoperative
encasement of the cyst with hypertonic saline
gauze are effective ways to prevent cyst fluid
spillage. Mikhail Efanov et al. suggested that, for
partial active CE cysts, preoperative use of the
percutaneous aspiration-injection-reaspiration
(PAIR) technique is also beneficial in preventing
spillage of the cyst contents [15]. (iii) Surgeon’s

Type (WHO/IWGE [4]): CEl, simple cyst; CE2, mul-
tiple daughter cyst; CE3, cyst with detachment of
membranes; CE4, consolidation type; CES, calcified type

skills. Laparoscopic conservative surgery can be
accepted in remote hospitals, provided that
patients with hepatic CE are selected for mini-
mally invasive treatment taking into account
the level of surgical skills in laparoscopy.

Finally, we must point out that, although
laparoscopic total pericystectomy has many
benefits, it should not be blindly pursued, but
the most appropriate treatment should be
selected according to the specific condition of
the patient and the technical level of the sur-
geon to obtain the lowest morbidity, mortality,
and recurrence rate.

Surgical Approaches of Laparoscopic
Treatment for Hepatic CE

Liver CE is a chronic parasitic infectious disease
caused by tapeworm eggs of Echinococcus granu-
losus sensu lato parasitizing humans [1]. Hepatic
CE has been reported worldwide with the
exception of a few sporadic island countries
[16, 17]. Clinically, hepatic CE is more
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common, accounting for more than 90% of the
total amount of two types of liver echinococ-
cosis [1]. Most patients with hepatic CE have no
any clinical symptoms for a long time or present
only with upper abdominal discomfort [18].
Typical hepatic CE cysts are composed of two
membranes, including an endocyst consisting
of the germinal layer and laminated layer and
an ectocyst, which is a fibrous layer caused by
the compression of the host tissue around the
endocyst [19]. Among them, the endocyst is
pathogenic because it is filled with cyst fluid
containing a large number of active
echinococcal scolices [4]. The residual cavity
formed by the external capsule is the main
cause of postoperative complications such as
residual cavity infection and bile leakage
[20, 21]. On the basis of its pathological fea-
tures, the basic principles of surgical treatment
of hepatic CE are prevention of echinococcal
spillage, sterilization and evacuation of the
parasite, and management of the residual cavity
[22].

According to different disposal methods of
hydatid external capsule, there are two main
types of surgical treatment for hepatic CE,
namely radical surgery that extricates the entire
pericyst and conservative surgery that removes
the parasite and leave all or part of the external
capsule in situ [9]. Radical surgery includes total
pericystectomy and hepatectomy. Conservative
surgery includes subtotal pericystectomy, par-
tial pericystectomy, and cystectomy [23]. Cur-
rently, these surgical approaches can all be done
in laparoscopy [24, 25]. Studies have demon-
strated that laparoscopic approach in the treat-
ment of liver CE is not only safe and effective,
but also has the advantages of less pain, good
cosmetic results, rapid postoperative recovery,
decreased complications and shorter hospital
stays compared with similar open surgery
[26-28].

Laparoscopic Total Pericystectomy

Total pericystectomy was first reported for the
treatment of hepatic CE in 1930 [29]. According
to whether the cyst is opened or not, it can be
divided into closed total pericystectomy and
open total pericystectomy [30, 31]. In the

former method, the cyst is completely resected
gradually along the potential space between the
liver parenchyma and the ectocyst. In the sec-
ond technique, the cyst is opened, the cyst
contents including echinococcal scolices are
removed, and then the pericyst is totally resec-
ted. Total pericystectomy (especially close total
pericystectomy) is the most ideal surgical
approach for the treatment of hepatic CE
because it closes the residual cavity and pre-
vents relapse of the disease and secondary
inflammatory complications. A large meta-
analysis of radical and conservative surgery
outcomes in more than 4000 patients from 19
studies also reached the same conclusion [27].

Interestingly, the first reported laparoscopic
treatment of hepatic CE by Katkhouda et al. in
1992 was total pericystectomy [6]. Neverthe-
less, over a long period of time, this approach
has not been performed much in clinical
practice owing to concerns that intraoperative
spillage of cyst contents, hemorrhage, poor
exposure, and recurrence rates may be higher
with laparoscopy than for open surgery [10]. A
large review showed that laparoscopic total
pericystectomy was only 5.84% of concurrent
laparoscopic treatment for hepatic CE by 2013
[9]. Up to 2016, only about 100 cases of
laparoscopic total pericystectomy for treat-
ment of hepatic CE were published in English
literature [32]. In recent years, with the
improved understanding of anatomical seg-
mentation and laparoscopic technological
advances, an increasing number of patients
with hepatic CE were treated by laparoscopic
total pericystectomy [33]. A recent multicenter
study showed that more than half of patients
with hepatic hydatid underwent laparoscopic
treatment [15]. Among them, the rate of
laparoscopic total pericystectomy was 28%
[15]. It is noteworthy that this rate was no
different from the proportion of total peri-
cystectomy in open surgery during the same
period [33]. Studies showed that laparoscopic
total pericystectomy has better immediate and
long-term results than other laparoscopic
approaches because it could completely
remove tissues that are source of recurrence
and eliminate the residual cavity [15, 34, 35].
Therefore, laparoscopic total pericystectomy is
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the first choice for laparoscopic treatment of
hepatic CE (Fig. 1).

The detailed operation process is as follows.
The patients were usually placed in the supine
position with anti-Trendelenburg after the
onset of anesthesia. The cysts in special seg-
ments such as 6, 7, and 8 were placed in
right-side-up or left lateral decubitus position.
Subsequently, a small incision of about 10 mm
was made around the umbilicus. Next, a Ver-
ess needle was placed into the position in
order to establish CO, pneumoperitoneum,
and intra-abdominal pressure was maintained
within the range of 12-14 mmHg. Afterwards,
an inspection hole was made at the position
with 10-mm trocar. Laparoscope was intro-
duced into the abdominal cavity from this
inspection hole. On this basis, the lesion size,
number, location, and adhesion to the sur-
rounding tissues were comprehensively evalu-
ated. The remaining trocars were sequentially
placed according to the evaluation results.
Surgical procedures followed the steps descri-
bed below. Step 1: the cysts were adequately
separated from the peripheral tissues and
organs. Step 2: medical gauze soaked in 20%
hypertonic saline solution was used to protect
the normal tissues adjacent to cysts. Step 3:
the cysts were completely dissected gradually
using harmonic scalpel along the potential
space between the liver parenchyma and the
ectocyst. Meanwhile, the small blood vessels
and/or bile ducts were immediately closed
using a monopolar electrocoagulation or
ultrasound scalpel, and the large blood vessels
and/or bile ducts that entered into the cyst
were clipped and/or ligated. Step 4: re-exami-
nation was carried out to observe whether
active bleeding and/or biliary fistula was pre-
sent. If necessary, the local operation areas
were covered wusing biological absorbable
hemostatic gauzes. Step 5: the echinococcosis
cysts were placed into a sampling bag, and
then the bag was extracted out from the
abdominal wall through the extending subx-
iphoid incision. Alternatively, cyst puncture
suction was performed in the bag, and the
cysts were removed after diminution of its
size. Step 6: a drainage tube was inserted
around the operative region.

Laparoscopic Hepatectomy

Although the first laparoscopic hepatectomy for
hepatic CE was described by Descottes et al. as
early as 2003, the use of this technique in
treatment for hepatic CE was controversial
because of the cyst’s benign nature, higher risk
of intraoperative hemorrhage, and high post-
operative complications [29, 36]. In fact, the
incidence of intraoperative bleeding and post-
operative complications is far less than expected
in selected patients [9, 15]. Moreover, these
postoperative complications such as liver dys-
function and pleural effusion could be cured
after short-term treatment [37]. Therefore,
considering the better long-term results of
patients with hepatic CE who underwent radical
surgery, laparoscopic hepatectomy treatment
for liver CE is justified [38]. We strongly rec-
ommend laparoscopic hepatectomy for treat-
ment of hepatic CE in the following conditions
(Fig. 1): (1) multiple cysts localized within one
liver segment or lobe; (2) CE combined with
other liver diseases, but all lesions located in the
same lobe or half of the liver; (3) adequate
residual liver volume (> 40%).

Surgical procedures followed the steps
described below. Step 1: after successful estab-
lishment of pneumoperitoneum, the size and
location of the cysts were further evaluated by
laparoscopy. Step 2: the diseased liver lobe was
adequately separated from the peripheral tissues
and organs. Step 3: the precut liver line was
marked on the liver tissue 1-2 cm away from
the cysts. Step 4: the liver lobe where the cyst
was located was resected using an ultrasound
scalpel along the precut liver line. In the pres-
ence of significant capillary hemorrhage,
immediate hemostasis was carried out using a
monopolar electrocoagulation or ultrasound
scalpel. Meanwhile, large blood vessels and bile
ducts were closed using absorbable clips until
total diseased liver lobe was completely resec-
ted. Step 5: re-examination was carried out to
observe whether active bleeding and/or biliary
fistula was present. If necessary, the local oper-
ation areas were covered using biological
absorbable hemostatic gauzes. Step 6: the dis-
eased liver lobe was placed into a sampling bag,
and then the bag was extracted out from the
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abdominal wall through the extending subx-
iphoid incision. Step 7: a drainage tube was
inserted around the operative region.

Laparoscopic Subtotal Pericystectomy

Laparoscopic subtotal pericystectomy involved
the removal of the entire fibrous capsule, with
the exception of a small pericystic areas left on
the large tubular structures to minimize the risk
of severe complications (removal of more than
90% of the fibrous capsule) [1, 39]. The rate of
postoperative residual cavity-related complica-
tions was much lower with laparoscopic subto-
tal pericystectomy than other two conservative
laparoscopic surgeries. Thus, it was also con-
sidered a “quasi-radical surgery” [22]. Therefore,
although the incidence of postoperative com-
plications such as recurrence in situ and resid-
ual cavity infection of laparoscopic subtotal
pericystectomy is higher than laparoscopic total
pericystectomy, this approach is still encour-
aged when the cyst is adjacent to major vessels
and/or bile duct to avoid damaging these
tubular structures (Fig. 1) [1, 22, 26, 37].
Surgical procedures followed the steps
described below. After routine exploration via
laparoscopy, the remaining trocars were suc-
cessively placed depending on the location of
the cysts. Step 1: the cyst was adequately sepa-
rated from the peripheral tissues and organs.
Step 2: medical gauzes soaked in 20% hyper-
tonic saline solution were placed around the
cyst. Step 3: a puncture needle was quickly
penetrated into the cyst cavity under the suc-
tion protection of the aspirator. Step 4: after
aspiration of the cyst fluid, an appropriate
amount of 20% hypertonic saline was injected
into the cyst cavity and retained for 5-10 min in
order to kill the active echinococcal scolices.
Step S: after aspiration of hypertonic saline, the
puncture needle was removed and then part of
the external capsule was incised. Step 6: another
aspirator was inserted into the cyst cavity along
the incised capsule, and then the contents of
the cyst, including internal capsule fragments
and asci, were completely aspirated. If neces-
sary, steps 3-6 could be repeated. Step 7: the
cyst was gradually dissected using harmonic
scalpel along the potential space between the

liver parenchyma and the ectocyst until near
the mainly great vessels and/or bile ducts
(residual external capsule wall < 10%). Mean-
while, in the presence of significant capillary
hemorrhage, immediate hemostasis was carried
out using a monopolar electrocoagulation or
ultrasound scalpel, and the large blood vessels
and/or bile ducts that entered into the cyst were
clipped and/or ligated. Step 8: re-examination
was carried out to observe whether active
bleeding and/or biliary fistula were present. If
necessary, the local operation areas were cov-
ered using biological absorbable hemostatic
gauzes. Step 9: the residual tissues (including
but not limited to resection of the ectocyst
capsule wall and part of internal capsule frag-
ments that could not be aspirated) were placed
into a sampling bag, and then the bag was
extracted out from the abdominal wall through
the extending subxiphoid incision. Step 10: a
drainage tube was inserted around the operative
region. The whole operative process follows the
principle of “no contact of cyst fluid” to avoid
contamination of the scolex and hydatid
planting.

Laparoscopic Partial Pericystectony

Laparoscopic  partial pericystectomy, also
known as modified laparoscopic cystectomy,
refers to the resection of the entire endocyst and
partial pericyst (removal of less than 90% of the
fibrous capsule) [15]. This procedure not only
eliminates the parasitic foci, but also removes
the exuberant part of the pericyst that protrudes
from the liver, so its postoperative recurrence
rate of hydatid disease is much lower than
laparoscopic cystectomy [4, 22]. Laparoscopic
partial pericystectomy is relatively simple and
with low surgical risk as only the extrahepatic
peripheral capsule is removed, without the
intrahepatic pericyst, which was once one of
the main methods for treatment of hepatic CE
[4, 9]. However, compared with laparoscopic
total pericystectomy, laparoscopic partial peri-
cystectomy has obviously higher risk of hydatid
relapse, biliary fistula, and secondary residual
cavity infection due to the rigid residual cavity
that remains after surgery [4, 15]. Therefore,
currently, laparoscopic partial pericystectomy is
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only recommended for the treatment of
patients with hepatic CE in the following con-
ditions (Fig. 1): (1) history of multiple surgeries;
(2) poor exposure of the space between the
external capsule wall and the liver parenchyma.

The surgical procedures performed were as
follows: after routine exploration, the
remaining trocars were successively placed
according to the location of the cysts. In step
1, the cyst was adequately separated from the
peripheral tissues and organs. In step 2, med-
ical gauzes soaked in 20% hypertonic saline
solution were placed around the cyst, to pre-
vent the spread and leakage of the cystic
contents in case of any spillage. In step 3, a
puncture needle was quickly penetrated into
the cyst cavity under the suction protection of
the aspirator. In step 4, after aspiration of the
cyst fluid, an appropriate amount of 20%
hypertonic saline was injected into the cyst
cavity and retained for 5-10 min to Kkill the
active echinococcal scolices. In step 5, after
aspiration of hypertonic saline, the puncture
needle was removed and then the cyst was
opened with the coagulation hook. In step 6,
another aspirator was inserted into the cyst
cavity via the opened window, and then the
contents of the cyst, including internal cap-
sule fragments and asci, were completely
aspirated. If necessary, steps 3-6 could be
repeated. In step 7, the external capsule wall
free from the liver parenchyma was removed
(residual external capsule wall > 10%), and
then the laparoscope was extended into the
residual cavity to explore potential bleeding
and bile fistula. In step 8, the residual tissues
(including but not limited to resection of the
ectocyst capsule wall and part of internal
capsule fragments that could not be aspirated)
were placed into a sampling bag, and then the
bag was extracted out from the abdominal
wall through the extending subxiphoid inci-
sion. In step 9, a drainage tube was inserted
into the residual cavity. The whole operative
process follows the principle of “no contact of
cyst fluid” to avoid contamination of the
scolex and hydatid planting.

Laparoscopic Cystectomy

Laparoscopic cystectomy was once considered
the first-line approach for treating patients with
hepatic CE owing to its simplicity and nearly no
risk of bleeding [4, 9]. It is reported that nearly
three-quarters of patients with hepatic CE who
underwent laparoscopic surgery were treated by
laparoscopic cystectomy by 2013 [9]. This sur-
gical method, although simple, easy, and quick,
is prone to refractory complications such as
hydatid relapse, biliary fistula, and residual
cavity infection. These complications seriously
affect the experience of patients’ presentation
and the quality of life after surgery. Therefore,
laparoscopic cystectomy is not currently rec-
ommended for the treatment of hepatic CE
(40, 41].

LAPAROSCOPIC TREATMENT
FOR HEPATIC ALVEOLAR
ECHINOCOCCOSIS

Hepatic alveolar echinococcosis (AE), an
important type of hepatic echinococcosis, is a
fatal parasitic disease caused by the larval
stage of Echinococcus multilocularis [1, 4, 22].
Hepatic AE, compared with hepatic CE, is
rarer but more malignant owing to its tumor-
like invasive growth [8]. Studies show that
mortality of patients with hepatic AE exceeds
90% after 10-1S5 years of diagnosis if untreated
or inadequately treated [1, 7]. Expert consen-
sus recommends that radical surgical resection
following the principle of “tumor-free surgery”
is the first choice for the treatment of hepatic
AE [4, 20, 22]. Owing to the well-known
advantages of laparoscopy, laparoscopic tech-
niques have also been used for hepatic AE
treatment in clinical practice [7, 8, 14, 42-44].
Nevertheless, compared with hepatic CE,
laparoscopic treatment of hepatic AE was
started relatively late and fewer cases were
reported, which may be caused by its more
complex characteristics.
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lobe or half of the liver;
- No adhesion or adhesion could be separated;
- The residual liver volume was adequate (>40%) .

- Peripheral lesions without proximal major vascular and/or bile duct involvement;
- Central lesions without proximal major vascular and/or bile duct involvement;

- Central lesions with proximal vascular and/or biliary involvement of one lobe;

- Multiple lesions located in the same liver segment or lobe;

- AE combined with other liver diseases, but all lesions were located in the same

! !
I Yes | | No |
} !
| Laparoscopic surgery | | Open surgery/Drugs |

Fig. 2 Algorithms of laparoscopic treatment in patients with hepatic alveolar echinococcosis

Kawamura etal. (2011) were the first to
report successful results of laparoscopic treat-
ment of two cases of hepatic AE [42]. Six years
later, Mikhail Efanov et al. reported the results
of laparoscopic and robotic treatment of hep-
atic AE in their center [44]. Subsequently,
Zhao et al. reported a successful case of robotic
treatment of AE in posterosuperior liver seg-
ments [14]. A recent publication by Wan et al.
indicated that laparoscopy not only achieves
the same radical effect as open surgery in
selected patients with hepatic AE, but also is
superior in terms of minimal wound, better
aesthetic results, lower postoperative compli-
cation morbidity, and shorter postoperative
hospital stay [8]. These results are in line with
Salm etal.’s experience with laparoscopic
hepatectomy for treatment of hepatic AE
showing no difference in efficacy and safety
compared with open AE surgery [43]. To date,
no more than 50 cases of laparoscopic treat-
ment for hepatic AE were published in the
English literature worldwide (Table 1). How-
ever, compared with open surgery, its clear

advantages of minimal invasiveness, low
complications, and rapid postoperative recov-
ery have important clinical significance and
show broad prospects.

On the basis of the current study results and
our experience, we believe that the following
aspects should be considered for surgical indi-
cations for laparoscopic treatment of hepatic AE
(Fig. 2): (1) the patient’s cardiopulmonary
function and general condition could tolerate
laparoscopic surgery; (2) preoperative liver
function is Child-Pugh grade A or B; (3)
peripheral lesions without proximal major vas-
cular and/or bile duct involvement; (4) central
lesions without proximal major vascular and/or
bile duct involvement; (5) central lesions with
proximal major vascular and/or bile duct
involvement of one lobe; (6) multiple lesions
located in the same liver segment or lobe; (7) AE
combined with other liver diseases, but all
lesions located in the same lobe or half of the
liver; (8) no adhesion or adhesion could be
separated by laparoscopy; (9) adequate residual
liver volume (> 40%).
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It is noted that, although we are as
thoughtful as possible, the above algorithms of
laparoscopic treatment in patients with hepatic
AE may still be flawed and insufficient owing to
the lack of results from large, prospective, ran-
domized clinical trials.

CONCLUSIONS

Considering the well-known benefits of mini-
mally invasive surgery, the laparoscopic tech-
nique offers a viable alternative to
conventional open surgery for the treatment
of two types of liver echinococcosis. It is cru-
cial that surgeons be made aware of respective
therapeutic algorithms of laparoscopic treat-
ment to achieve surgical success. However, the
laparoscopic treatment strategy for liver
echinococcosis still needs to be further
demonstrated and refined by prospective
studies with prolonged follow-up.
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