
Am. J. Trop. Med. Hyg., 101(4), 2019, pp. 821–827
doi:10.4269/ajtmh.19-0400
Copyright © 2019 by The American Society of Tropical Medicine and Hygiene

Case Report: Laparoscopic Excision of a Primary Giant Splenic Hydatid Cyst: Literature Review
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Abstract. Cystic echinococcosis (CE), also known as hydatid cyst, is a zoonosis caused by the tapeworm Echino-
coccus granulosus. It is a common health problem in many countries. This condition predominantly affects the liver and
the lungs, and the spleen to a less extent (splenic hydatid cyst, SHD). Indeed, it is estimated that SHD occurs in less than
2% of abdominal CE and 0.5–8% of CE cases. Here, we present a case of a 44-year-old Chinese woman with primary
giant SHDwhoexperienced pain in the left hypochondrium for 10 days. A combination of abdominal ultrasonography and
computed tomography (CT) were used for preoperative diagnosis. Laparoscopic splenectomy was performed without
any complications, and albendazole (400 mg per day) was administered postoperatively for 3 months. At 3-, 6-, 12-, and
24-month follow-up, the patient remained symptoms free, and abdominal CT found no signs of recurrence. In addition to
this case, we review the previous literature on SHD treated by laparoscopy and reveal that laparoscopic approach is safe
and effective for SHD. Particularly, we show that laparoscopic splenectomy is feasible for giant cysts (> 10 cm) at high risk
of rupture or compressing other vital structures.

INTRODUCTION

Cystic echinococcus (CE), also known as hydatid cyst, is a
zoonosis caused by the larval form of tapeworm Echinococ-
cus granulosus.1 The life cycle of E. granulosus includes a
definitive host (usually dogs or related species) and an in-
termediate host (such as sheep, goats). Humans are also in-
cidental intermediate hosts and are at risk for infection.1,2

The initial infection usually occurs in childhood with no
symptoms, and the latent periods may be more than several
years. This infection predominantly affects the liver followed
by lungs at 70% and 25%, respectively.1 Splenic hydatid cyst
(SHD) is a rare entity, occurring in less than 2% of abdominal
CE and 0.5–8% of CE cases.3,4 In general, the diagnosis of
SHD is based on the clinical manifestation, radiological im-
aging, usually combining abdominal ultrasonography (USG)
and computed tomography (CT), and/or complemented by
serologic tests. However, aminority of SHD cases can only be
confirmed by percutaneous aspiration or exploratory lapa-
rotomy and/or histopathological examination. Surgery is the
mainstay treatment for this condition, and laparoscopy may
be an alternative to open surgery in some cases. Here, we
report a 44-year-old female patient with a primary giant SHD
excised by laparoscopic surgery and also review the previous
literature on SHD treated by laparoscopy. This work is re-
ported in line with the surgical case report (SCARE) criteria.5

Case presentation. A 44-year-old Han Chinese woman
who had pain in the left hypochondrium for 10 days was ad-
mitted to the hepatobiliary surgery department at Dazhou
Central Hospital, Sichuan Province, China. The patient came
from a small county of Dazhou in eastern Sichuan. Shemoved
to Tibet at the age of 32 yearswhere she lived for 10 years. She
had a history of contact with dogs and livestock at her
hometown and in Tibet. On examination, the left upper ab-
domen appeared swollen and a mobile tender mass was
palpated, but no liver was suspected. In the left upper

quadrant, the spleen was enlarged 15 cm below the left costal
margin and was slightly tender, without muscular defense
areas or signs of peritoneal irritation. The other components of
the physical examination were normal.
Abdominal USG revealed a 13.5 × 12.1-cm–sized anechoic

solitary, thin-wall cyst in the splenic parenchyma (Figure 1).
Computed tomography scan showed a large well-defined
hypodense cystic lesion in the upper pole of the spleen, in-
volving almost the entire spleen and measuring 15.2 × 14 cm
(Figure 2). Laboratory tests revealedmild leukocytosis (11,760
cell/mm3) and eosinophilia (6.8%). Other biochemical tests
were in the normal range.
Based on the clinical manifestation and preoperative im-

aging findings, an SHD was strongly suspected. However,
given the high risk of cyst rupture and obvious pressure
symptoms, we did not conduct serologic tests, instead we
directly performed laparoscopic splenectomy on the 2nd day
of admission after communicatingwith the patient. A standard
four-trocar placement was used to establish access ports.
Pneumoperitoneum was produced in the supraumbilical area
using carbon dioxide (12 mm Hg), after which a 10-mm port
was placed. A 5-mm port was positioned to the left of the
falciform ligament below the xiphoid and a 10-mm port was
placed on the left midclavicular line as the main manipulation
port. An additional 5-mm port was positioned at the inferior
pole of the spleen to the left midaxillary line for injection and
aspiration. An old rupture was found on the surface of the cyst
in the upper pole of the spleen, which adhered to the di-
aphragm. Any adhesion between the cysts and neighboring
organs was lysed. After locating the spleen cyst, gauzes
moistenedwith hypertonic saline were placed around the cyst
to prevent potential contamination and anaphylactic reac-
tions. Then, a Veress needle was inserted into the cyst via the
incision site, after which about 500 mL of the cyst contents
were aspirated and 20% hypertonic saline was injected into
the cystic cavity as a scolicidal agent. After a 5-minute waiting
period, the hypertonic solution was aspirated from the cystic
cavity. This cycle of injection and aspiration was repeated five
times. Subsequently, the spleen was totally excised and
extracted in an endobag. No bleeding points were seen, and
the peritoneumwas soaked with 20%hypertonic saline for 10
minutes and washed with 0.9% saline three times. Finally, a
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tubular drain was introduced through the left port and posi-
tioned at each of the splenic fossa and pelvic cavity.
Thecut sectionof the cyst capsule appeared curled andsoft

(Figure 3). The histopathological examination of the specimen
confirmed the diagnosis of SHD (Figure 4). Postoperative re-
covery was uneventful and the drain was removed at day 4
after surgery, and the patient was discharged on the 6th
postoperative day. Albendazole (400mgper day) was initiated
from the first postoperative day and continued for 3 months.
Shewas followed up every 3months. At the 12- and 24-month
follow-up visits, she was asymptomatic, and her laboratory
tests were normal. Both abdominal USG and CT found no
disease recurrence (Figure 5).

DISCUSSION

The WHO has included CE in the list of “neglected tropical
diseases.”6 It is a significant public health problem in South
America, the Middle East and eastern Mediterranean regions,
some sub-Saharan African countries, western China, and the
former Soviet Union.7,8 In China, Tibet and Sichuan highlands
are highly endemic for CE, with rates of up to 6.8%.9 Cystic
echinococcus affects almost any organ of the body. The liver
and lung are affected in approximately 70% and 25% of

patients, respectively, and other organs such as the brain,
muscle, kidneys, bone, heart, and pancreas in a smaller pro-
portion of patients.1 According toGupta et al.,10 cysts occur in
the liver (55–60%), lungs (30%), kidney (2.5%), heart (2.5%),
bones (2%), muscles (1%), brain (0.5%), and spleen (1.5%).
Primary involvement of spleen is even rarer and occurs in less
than 2% of abdominal CE and 0.5–8% of CE cases.3,4

The clinical presentation of CE depends on the site and size
of the cysts. Basically, the cyst grows faster in the lungs, with
reaching larger sizes, and slower in the liver, spleen, and
kidneys.11 Approximately 30% of patients with SHD are asymp-
tomatic, and the detection of this disease is incidental in most
cases.When the size of the cyst is sufficiently large, patientsmay
present with upper left abdominal pain and/or a palpable ab-
dominalmass.12,13ForCE includingSHD,acombinationof imaging
and serological tests may be effective in diagnosing the disease,
especially for patients living in endemic areas.14 Hydatid cystsmay
be visualized and evaluatedwith USG, CT, or magnetic resonance
imaging (MRI). Ultrasonography is the first-line option for the
screening of abdominal hydatidosis,15 its sensitivity for evaluating
CE is 90–95% and specificity is 93–100%.16–18 Many reports

FIGURE 1. Abdominal ultrasonography showing a 13.5 × 12.1-cm–

sized anechoic solitary, thin-wall cyst in the splenic parenchyma. This
figure appears in color at www.ajtmh.org.

FIGURE 2. The coronal view (on left) and axial view (on right) of computed tomography showing a 15.2 × 14-cm–sizedwell-defined cystic lesion in
the upper pole of the spleen.

FIGURE 3. Cut section of the cyst capsule. This figure appears in
color at www.ajtmh.org.
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suggest that CT has higher overall sensitivity than USG
(95–100%).16,19,20Computed tomography is themosteffective tool
for determining the number, size, and anatomic location of cysts, is
better than USG in detecting extra-hepatic cysts, and may also
be used to monitor the lesions during therapy and detecting
recurrences.21,22 It is also superior to USG in detecting complica-
tions such as infection.23 It has been found that MRI has some
advantages in terms of detecting obscure cysts missed by USG
andCT and of providing cystic pathological features. However, it is
usually avoided because of its high costs.22,24

Serology is useful for primary diagnosis and for evaluating
response to treatment. Commonserologic tests include ELISA,
indirect hemagglutination (IHA), immunoelectrophoresis, latex
agglutination test, and Western blot.18,22 ELISA appears to be
the most sensitive and specific among the available assays.25

Force et al.26 compared eight serologic tests among 131 pa-
tients with E. granulosus infection. They found that IgG ELISA
was the most sensitive (94%) and specific (99%) for the ma-
jority of cyst locations. Akbulut et al.,27 who reviewed the 10
previous studies, also demonstrated that ELISA was the best
method for diagnosing SHD, with a sensitivity of 71.4–100%.
Wuestenberg et al.18 reported that IHA had a sensitivity of
50–100% and specificity of 83–88%. Eris et al.22 pointed that
the rateof IHApositivitywas 57% inprimarySHDsand100% in
secondary cases. Therefore, combining ELISA and IHA may
increase the sensitivity. These tests, however, may be negative
and limitedbecauseof thecapsule isolationofparasite from the
host’s immune system.28

Management options for CE include surgery, percutaneous
management, drug therapy, and observation stage.29,30

According to theWHOdiagnostic classification, regarding CE

with SHD, stage CE-1 and CE-3a cysts have a single compart-
ment. Such cysts that are < 5 cm may be treated with albenda-
zole alone. Cysts that are > 5 cmmay be treated with puncture,
aspiration, injection, and reaspiration (PAIR) alone or in combi-
nationwithalbendazole.Management for stageCE-2andCE-3b
cysts, which havemany compartments, requires eithermodified
catheterization technique or surgery (with adjunctive drug ther-
apy). Stages CE-4 and CE-5 are inactive cysts that can be
managed with observation.29,31 The optimal choice between
these approaches is uncertain because of the low level of
evidence. As a traditional therapeutic modality, surgery may
be effective in some situations for example, single cyst
diameter > 10 cm, superficial cyst at risk of rupture, rupture cyst,
cysts compressing vital structures, cystswith secondary infection
or hemorrhage, and cysts with many daughter vesicles.29,32 The
radical surgical options used for themanagement of SHD > 5 cm
are mainly divided into splenectomy and spleen-saving proce-
dures (e.g., partial splenectomy, enucleation, deroofing with
omentoplasty, internal drainage with cystojejunostomy, or ex-
ternal drainage).33 Since the first case of SHD treated by lapa-
roscopy was reported in 1997,34 several reports have
demonstrated the safety of laparoscopy for SHD treatment
compared with an open approach.35 However, sepsis-related
mortality rates associated with total splenectomy are 4% and
1.9% in children and adults, respectively.36,37 Thus, surgical
approaches that preserve the spleen are preferred. Some
studieshave revealed thatnoobviousdifferenceswereobserved
in disease recurrence, postoperative hospitalization, or compli-
cations when total splenectomy or spleen-saving procedures
were implemented.27,38Arikanogluetal. andErisetal. stated that
spleen-saving surgery for SHD was more appropriate in young

FIGURE 4. Histopathological examination showing the acellular fibrous wall (on left) and scolex (on right) of the hydatid cyst (HPE X-40). This
figure appears in color at www.ajtmh.org.

FIGURE 5. Computed tomography at postoperative 1-year follow-up showing the ligation nail image of splenic hilus underwent by endoscope
linear cutting stapler (on left) and no recurrence of hydatid cyst (on right).
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patients and those with peripherally located small cysts,
and splenectomy was particularly effective in cysts show-
ing multiple, larger, centrally located, and other organ
involvement.22,33 The goal of surgery is to clear the cyst and
eliminate residual cavity. Dervenis et al.39 pointed that laparos-
copy may increase the risk of spillage due to elevated intra-
abdominal pressure caused by pneumoperitoneum. To avoid
fluid spillage, a protoscolicidal agent such as hypertonic saline,
cetrimide–chlorhexidine, or polidocanol should be injected into
the cyst, the surgical field should be protectedwith pads soaked
in protoscolicidal agents and the peritoneum should be washed
with hypertonic saline if spillageoccurs. It hasbeen reported that
perioperative adjunctive therapy with albendazole (or meben-
dazole) can soften the cyst, facilitating removal and reducing the
riskof disease recurrenceby inactivatingprotoscolices.40–42 The
WHO suggests that albendazole (or mebendazole) therapy
shouldbe initiated4–30dayspreoperatively andcontinued for at
least 1 month (albendazole) or 3 months (mebendazole)
postoperatively.43,44 However, the optimal treatment duration is
unclear because of lack of sufficient evidence.
We searched the PubMed database from the inception

through February 20, 2019, using the following keywords
“splenic hydatid cyst”, “hydatidosis”, “echinococcosis”,
“spleen”, and their synonyms to identify studies in which SHD
was treated by laparoscopy and summarize the characteris-
tics of the clinical data. The search strategy initially generated
803 relevant articles. After reading the titles andabstracts, 756
articles were excluded. A total of 47 full-text articles were
reviewed in detail. Finally, 15 articles33–35,45–56 were included
in the analysis, of which 11 articles reported primary isolated
SHD and four articles reported spleen and other organs in-
volvement. Figure 6 shows the selection process for the
studies. Theclinical dataof the15SHDpatients included in the
analysis is shown inTable 1. Among thepatients (female/male,
8, 53.3%/7, 46.7%; children < 18 years/ adults, 4, 26.7%/11,
73.3%; age range, 6–75 years; mean age, 38.27 years), 11

(73.3%) presented with abdominal pain, among whom seven
had pain in the left upper abdomen. All patients underwent
preoperative diagnosis by abdominal USG, CT alone, or the
combination, and among whom eight were supplemented by
serologic tests, with four positive and four negative results.
The imaging findings revealed an anechoic (hypodense) uni-
locular cystic lesion with a calcified wall, with or without
daughter vesicles in the organs. Total splenectomy by lapa-
roscopy was performed in six patients (one child and five
adults; cysts location, three patients in central segment of
spleen, one near the hilar region in the upper pole of spleen,
one in the upper pole with the left ovary involvement, and one
not mentioned; cysts sizes range: 3.2–16.5 cm) and spleen-
saving surgery was performed in nine patients (three children
and six adults; cyst location; in the upper pole of the spleen in
three patients, in the lower pole in two patients, in the pe-
ripheral of the spleen in one patient, and in the upper pole with
liver involvement in three patients; cyst sizes range:
3.5–18 cm). There were no significant differences in cysts
sizes between the two surgical approaches. All patients, ex-
cept one, suffered from hemorrhage and intra-abdominal
abscess, but no complications were reported. Eleven cases
reported perioperative treatment with albendazole, with huge
variation in the duration of use. No recurrenceswere observed
in all cases during the 3 months to 8 years follow-up, of which
only one study reported a positive IHA test.
In our case, according to the medical history and imaging

findings, which were even though different from the typical
CE features described in most previous studies and WHO
classification of CE-1 (“snow flake sign” in USG),31 the di-
agnosis of SHD has been established. Thus, we did not
conduct serologic tests as they were not considered to be
necessary. In terms of management options, because the
cyst was giant, superficially located in the upper pole of
spleen, and accompanied with high risk of rupture that may
cause severe complications (i.e., anaphylactic reactions,
shock, or even death),57 laparoscopic splenectomy was ini-
tially performed, which was further supported by intra-
operative examination of the old ruptured cyst. Ultimately,
pathological examination confirmed the diagnosis of SHD.
After surgery, albendazole therapy (400 mg per day) was
administered for 3 months in accordance with the WHO
recommendations, and the patient had no specific com-
plaints. Postoperative follow-up were regularly performed at
3, 6, 12, and 24 months. The patient was symptoms free and
had no signs of disease recurrence. Overall, based on pre-
vious literature,WHOguidelines, and this case, we suggest a
spleen-saving surgery by laparoscopy or other minimally
invasive technologies (e.g., PAIR) for SHD < 5 cm, and ³ 5 cm
with a single compartment or daughter vesicles, or located in
the spleen periphery in younger cases. In addition, laparo-
scopic splenectomy is suitable for SHD > 5 cm, particularly
> 10 cm, with superficial cyst at risk of rupture or located in
the central segment of the spleen, or cyst compressing vital
structures or with secondary infection or hemorrhage and
multiple cysts due to inoculation or via secondary spread
from other organs.

CONCLUSION

Although SHD is rare, its diagnosis can usually be estab-
lished based on the history of the patient such as living in an

FIGURE 6. Flow diagram of studies selection process. SHD, splenic
hydatid cyst.
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endemic area, and symptoms of CE examined by abdominal
USG and/or CT. For a certain type of CE (i.e., CE-1), it can be
diagnosed by an additional serologic test, abdominal explo-
ration, percutaneous aspiration, or biopsy. The present case
study and the literature review indicate that laparoscopy for
SHD is safe and effective and seems to be a good alternative
to openprocedure.Moreover, total splenectomy is suitable for
giant cysts (> 10 cm) at high risk of rupture or compressing
other vital structures.

Received May 31, 2019. Accepted for publication June 20, 2019.

Published online August 12, 2019.

Authors’ addresses: Zhu Zhuoli, Zhao Yu, and Liu Mingzhong, De-
partment of Hepatobiliary Surgery, Dazhou Central Hospital, Sichuan
Province, China, E-mails: zzli050529@qq.com, 453214742@qq.com,
and 1061859219@qq.com. Xu Liya, Department of Pathology, Daz-
houCentral Hospital, Sichuan Province, China, E-mail: 1577220212@
qq.com. Li Shengwei, Department of Hepatobiliary Surgery, The
Second Affiliated Hospital of Chongqing Medical University,
Chongqing, China, E-mail: lishengwei@163.com.

This is an open-access article distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the
original author and source are credited.

REFERENCES

1. McManus DP, Zhang W, Li J, Bartley PB, 2003. Echinococcosis.
Lancet 362: 1295–1304.

2. Herrador Z, Siles-Lucas M, Aparicio P, Lopez-Velez R, Gherasim
A, Garate T, Benito A, 2016. Cystic echinococcosis epidemi-
ology in Spain based on hospitalization records, 1997–2012.
PLos Negl Trop Dis 10: e0004942.

3. Akhan O, Koroglu M, 2007. Hydatid disease of the spleen. Semin
Ultrasound CT MR 28: 28–34.

4. Malik AA, ul Bari S, Younis M, Wani KA, Rather AA, 2011. Primary
splenic hydatidosis. Indian J Gastroenterol 30: 175–177.

5. Agha RA, Fowler AJ, Saeta A, Barai I, Rajmohan S, Orgill DP;
SCARE Group, 2016. The SCARE statement: consensus-
based surgical case report guidelines. Int J Surg 34:
180–186.

6. Giri S, Parija SC, 2012. A review on diagnostic and preventive
aspects of cystic echinococcosis and human cysticercosis.
Trop Parasitol 2: 99–108.

7. Jenkins DJ, Romig T, Thompson RC, 2005. Emergence/
re-emergence of Echinococcus spp.—a global update. Int J
Parasitol 35: 1205–1219.

8. Romig T, Dinkel A, Mackenstedt U, 2006. The present situation
of echinococcosis in Europe. Parasitol Int 55 (Suppl):
S187–S191.

9. Tiaoying L et al., 2005. Echinococcosis in Tibetan populations,
western Sichuan Province, China. Emerg Infect Dis 11:
1866–1873.

10. Gupta A, Kakkar A, Chadha M, Sathaye CB, 1998. A primary
intrapelvic hydatid cyst presenting with foot drop and a gluteal
swellin. Br J Bone Jt Surg 80: 1037–1039.

11. Larrieu EJ, Frider B, 2001. Human cystic echinococcosis: con-
tributions to the natural history of the disease. Ann Trop Med
Parasitol 95: 679–687.

12. Rice HE, 2005. Pediatric spleen surgery. Oldham KT, Colombani
PM, Foglia RP, Skinner MA, ed. Laparoscopic Cystectomy for
Splenic Hydatid Cyst: A Case Report. Philadelphia, PA: Lip-
pincott Williams & Wilkins, 1518.

13. Safioleas S, Misiakos EP, Manti C, 1997. Surgical treatment for
splenic hydatidosis.World J Surg 21: 374–377.

14. Morar R, Feldman C, 2003. Pulmonary echinococcosis. Eur
Respir J 21: 1069–1077.

15. Godara R, Dhingra A, Ahuja V, Garg P, Sen J, 2007. Primary
peritoneal hydatidosis: clinicallymimicking carcinomaof ovary.
Internet J Gynecol Obstet 7: 1–4.

TA
B
LE

1
C
on

tin
ue

d
A
ut
ho

r
S
ur
ge

ry
m
et
ho

d
C
om

p
lic
at
io
ns

H
os

p
ita

ls
ta
y

P
re
su

rg
er
y
tr
ea

tm
en

tt
im

e
P
os

ts
ur
ge

ry
tr
ea

tm
en

tt
im

e
Fo

llo
w
-u
p
re
cu

rr
en

ce

A
kk

oy
un

et
al
.4
9

P
ar
tia

lc
ys
te
ct
om

y
N
o

2
da

ys
af
te
rs

ur
ge

ry
A
lb
en

d
az

ol
e
10

m
g/
kg

/d
ay

(N
S
)

A
lb
en

d
az

ol
e
10

m
g/
kg

/d
ay

(N
S
)

21
m
on

th
s

N
o

P
ol
at

et
al
.5
0

P
ar
tia

lc
ys
te
ct
om

y
N
o

2
da

ys
af
te
rs

ur
ge

ry
A
lb
en

d
az

ol
e
40

0
m
g/
d
ay

fo
r2

8
da

ys
N
S

8
ye

ar
s

N
o

D
ia
co

ne
sc

u
et

al
.5
1

S
p
le
ne

ct
om

y
N
o

N
S

N
S

A
lb
en

d
az

ol
e
20

m
L/
d
ay

fo
r3

m
on

th
s

24
m
on

th
s

N
o

G
ha

ra
ib
eh

5
2

P
ar
tia

lc
ys
te
ct
om

y
N
o

3
da

ys
af
te
rs

ur
ge

ry
A
lb
en

d
az

ol
e
40

0
m
g

tw
ic
e/
d
ay

(N
S
)

A
lb
en

d
az

ol
e
40

0
m
g
tw

ic
e/
d
ay

fo
r2

m
on

th
s

13
m
on

th
s

N
o

B
al
la
ux

et
al
.3
4

S
p
le
ne

ct
om

y
N
o

4
da

ys
af
te
rs

ur
ge

ry
N
S

N
S

N
S

N
on

-i
so

la
te
d

sp
le
ni
c

hy
d
at
id

cy
st

D
oğ

an
et

al
.5
3

C
ys

te
ct
om

y,
sp

le
ne

ct
om

y
N
o

6
da

ys
af
te
rs

ur
ge

ry
N
o

A
lb
en

d
az

ol
e
15

m
g/
kg

/d
ay

fo
r3

m
on

th
s

3
m
on

th
s

P
os

iti
ve

IH
A
te
st

To
m
uş
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serologic tests in the diagnosis of human echinococcosis and
follow-up. Clin Infect Dis 15: 473–480.

27. Akbulut S, SogutcuN, ErisC, 2013.Hydatiddiseaseof the spleen:
single-center experience and a brief literature review.
J Gastrointest Surg 17: 1784–1795.

28. Thambidurai L, Santhosham R, Dev B, 2011. Hydatid cyst: any-
where, everywhere. Radiol Case Rep 6: 486.

29. Brunetti E, Kern P, Vuitton DA, 2010. Writing panel for the WHO-
IWGE. Expert consensus for the diagnosis and treatment of
cystic and alveolar echinococcosis in humans. Acta Trop 114:
1–16.

30. Rinaldi F, Brunetti E, Neumayr A, Maestri M, Goblirsch S,
Tamarozzi F, 2014. Cystic echinococcosis of the liver: a primer
for hepatologists.World J Hepato 6: 293–305.

31. WHO Informal Working Group, 2003. International classification
of ultrasound images in cystic echinococcosis for application in
clinical and field epidemiological settings. Acta Trop 85:
253–261.

32. Brunetti E, White AC Jr., 2012. Cestode infestations: hydatid
disease and cysticercosis. Infect Dis Clin North Am 26:
421–435.

33. Arikanoglu Z, TaskesenF,GumusH,Onder A, Aliosmanoglu I, Gul
M, Akgul OL, Keles C, 2012. Selecting a surgical modality to
treat a splenic hydatid cyst: total splenectomy or spleen-saving
surgery? J Gastrointest Surg 16: 1189–1193.

34. Ballaux KE, Himpens JM, Leman G, Van den Bossche MR, 1997.
Hand-assisted laparoscopic splenectomy for hydatid cyst.
Surg Endosc 11: 942–943.

35. Arce MA, Limaylla H, Valcarcel M, Garcia HH, Santivañez SJ,
2016. Primary giant splenic echinococcal cyst treated by lap-
aroscopy. Am J Trop Med Hyg 94: 161–165.

36. Kalinova K, Stefanova P, Bosheva M, 2006. Surgery in children
with hydatid disease of the spleen. J Pediatr Surg 41:
1264–1266.

37. Dar MA, Shah OJ, Wani NA, Khan FA, Shah P, 2002. Surgical
management of splenic hydatidosis. Surg Today 32: 224–229.

38. Atmatzidis K, Papaziogas B, Mirelis C, Pavlidis T, Papaziogas T,
2003. Splenectomy versus spleen-preserving surgery for
splenic echinococcosis. Dig Surg 20: 527–531.

39. Dervenis C, Delis S, Avgerinos C,Madariaga J, MilicevicM, 2005.
Changingconcepts in themanagement of liver hydatiddisease.
J Gastrointest Surg 9: 869–877.

40. Aktan AO, Yalin R, 1996. Preoperative albendazole treatment for
liver hydatid disease decreases the viability of the cyst. Eur J
Gastroenterol Hepatol 8: 877–879.
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