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Abstract
Hydatid disease is one of the most common parasitic diseases caused by Echinococcus granulosus worm. In 
this disease, involvement of all organs is likely. However, primary hydatid cysts of muscle tissue are so rare that 
occasionally in differential diagnosis, cystic masses are not placed in endemic areas. Timely and accurate diagnosis 
is crucial to prevent unnecessary biopsy. In this case-series study conducted in hospitals of Semnan and Tehran, 
Iran, from 2009 to 2014, 15 patients with musculoskeletal problems due to hydatid cyst were evaluated. In each case, 
information about the patient’s clinical manifestations, including initial complaint, cyst location, treatment method, 
location of involvement organ, duration, dose of drug used and diagnostic method was evaluated. According to 
results of the present study, the prevalence of musculoskeletal system involvement was 7.21%. The most common 
site of involvement was spine and paravertebral muscles (7 cases) and the most common symptom was compressive 
symptoms on the spinal canal. Magnetic resonance imaging was the most commonly used diagnostic method and 
only in 1 case a wrong pre-operative diagnosis was made. Eleven patients reported a history of recurrence at the site 
of previous surgery (3 cases of hip involvement and 6 cases of spine involvement). There were 5 cases of recurrence 
following recent treatment, 2 of which were hip involvement and 2 cases of spine involvement. Furthermore, most 
patients (12 cases) underwent cyst resection surgery. The results of this study showed that although hydatid 
cystic skeletal muscle is rare, due to the possibility of repeated recurrence, especially in cases of spine and bone 
involvement, endemic areas should be considered in the differential diagnosis of each cystic mass of muscle and 
bone.

Introduction

Hydatid disease is one of the most common 
diseases in the Middle East, Australia, and South 
America and is one of the most common health problems 
in developing countries. The disease is transmitted 
to humans through the eggs of the Echinococcus 
granulosus parasite [1]. This parasite is one of the types 
of hermaphrodite tapeworms up to 5 mm long and human 
is an intermediate and random host of it [2]. The disease 
is more prevalent in areas with livestock occupation, 
especially in areas where dogs are used to protect animals. 
The economic damage caused by parasitic infections 
in developed and developing countries is reported to be 
16% and 30% of total livestock production, respectively, 
and in countries where there is no serious fight against 
parasitic infections, infection rates are much higher [3], [4].

Liver and lung are the body’s first capillary 
barriers passing high blood volume and are therefore 
the most common sites of involvement (70–85%). If not 
removed during these two stages of filtering, it migrates 

to any part of the body. Symptoms of the disease range 
from asymptomatic to biliary obstruction, frequent 
cholecystitis mimicking and depending on the site 
involved and its growth rate, they can vary [5]. Symptoms 
of non-visceral type of disease depend on the rate 
of growth and the site of involvement. For example, 
bones 2% (invasion of bone marrow and slow bone 
erosion and subsequent pathological fractures), brain 
0.5% (symptoms of space-occupying mass), heart 
2.5% (conduction defects and pericarditis), and pelvis 
(pelvic mass symptoms), they can be different [6], [7]. 
Involvement of the musculoskeletal system is rare, 
accounting for about 1–5.4% of musculoskeletal hydatid 
cyst cases. Due to the low prevalence and similarity 
of these lesions to soft tissue masses, pre-operative 
diagnosis is difficult in this disease and in many cases, 
diagnosis is made intraoperatively or after histological 
examination of the sample. The presence of calcification 
in the computed tomography (CT) scan as well as 
the presence of several primary cysts can help to 
differentiate these cysts from carcinomas, amoebic, and 
bacterial abscesses as well as hemangiomas [8], [9].
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Given the complications mentioned above, 
especially the problem of how to deal with it, definitive 
diagnosis before treatment, recurrence of the disease 
at the previous site and spread of the disease to 
other tissues, we decided to investigate the cases of 
musculoskeletal hydatid cysts.

Methods

In this case series study, after referring to Amir 
al-momenin and Kowsar Hospital in Semnan, Iran, 
as well as Imam Khomeini, Shariati, Sina, Amir Alam, 
Baharloo, Valiasr, and Ziaian Hospitals, Tehran, Iran 
during 2009–2014, all hydatid cyst cases were extracted 
from the patients’ records and their musculoskeletal 
cases were evaluated. In the present study, of the 
208 patients with hydatid cysts, 15 had musculoskeletal 
type. In each case, information about the patient’s 
clinical manifestations, including initial complaint, cyst 
location, treatment method, location of involvement 
organ, duration, dose of drug used and diagnostic 
method was evaluated.  Then, the recurrence cases 
were assessed by examining the record number and 
demographic information including age, sex, and 
occupation of the patient. In the case of report failure, the 
patient was contacted and was asked about follow-up 

after the intervention, referral to another hospital, and 
the presence of manifestations and recurrence and their 
information recorded. In addition, the type of the parasite 
carrying the disease was evaluated by pathological 
evaluation. All patient information and records were kept 
confidential and no intervention was performed due to 
the retrospective study.

Data analysis

After sample collection, data were entered into 
the SPSS database (IBM SPSS Statistics, Version 22) 
and the results were reported in tables using descriptive 
statistics, frequency, and percentage.

Results

After reviewing patient records, a total of 
15 patients with hydatid cysts with musculoskeletal 
involvement were included in this study. Demographic 
information and other factors are listed in Table 1. 
Furthermore, the study of 15 patients showed 
that only 5 patients experienced recurrence after 
treatment and the rest were without recurrence. In 
addition, regarding concurrent involvement of other 
organs, patients with number 5, 11, and 15 had 

N Age/Sex Job Clinical signs Initial complaint Cyst location Treatment method History other organs History same location
*P1 78/Male Butcher Shortness and 

claudication of left 
lower extremity

Recurrent 
pathologic fracture

Left hip joint Due to the high risk of surgery, 
needle drainage and medical 
treatment with albendazole 
continuously

Left femoral head Yes

P2 30/Male Driver Left armpit mass 
and discharge from 
previous operation 
site

Inflation in left 
axilla

Left armpit 
muscle

Surgery and oral albendazole 
5 days before surgery up to 3 
months after surgery

Brain cyst at age 9 Yes

P3 22/Female Student Pain in pelvis and 
right hip joint

Claudication and 
hip joint pain

Right hip joint Surgery and oral treatment 
with albendazole

Right femoral head Yes

P4 27/Male workless Pelvic pain along with 
discharges

Mass inflation Left hip joint Medical treatment with 
albendazole, the patient did 
not consent to surgery due 
to complications of previous 
operations.

Left hip joint Yes

P5 51/Male Self-
employed

Low back pain and 
inability to walk

Low back pain Lumbar muscles 
with extension to 
the spinal canal

Surgical and medical treatment 
with albendazole

No Yes and involvement 
of different parts of 
the lumbar muscles

P6 30/Male Self-
employed 

Low back pain and 
paresthesia in the 
anterior thigh

Low back pain Upper lumbar 
muscles and 
psoas muscle

Surgery and oral treatment 
with albendazole from 5 days 
before up to 5 months after 
surgery

No Yes

P7 45/Male Self-
employed 

Right lower extremity 
pain associated with 
urinary and fecal 
incontinence

Local pain L5, S1 lumbar 
vertebrae

Surgery and oral treatment 
with albendazole before and 
after operation

Yes in the gluteal 
area

No

P8 60/Male Self-
employed

Urinary retention 
and lower extremity 
paresthesia with 
swelling and 
tenderness at the site 
of previous operation

Symptoms of 
pressure on the 
spinal canal

Spinal canal in 
T11 abutments

Surgery and oral treatment 
with albendazole

No Yes

P9 61/Male workless Lower extremity 
weakness and 
paraplegia

Symptoms of 
pressure on the 
spinal canal

Lumbosacral 
vertebrae

Drug treatment with 
albendazole

Femoral head and 
pelvis from about 40 
years ago

Yes

P10 26/Male workless Inability to walk with 
urinary retention

Symptoms of 
pressure on the 
spinal canal

Thoracolumbar 
spinal cord

Surgery and oral treatment 
with albendazole 5 from years 
ago

No Yes

Table 1: Demographic characteristics and record data of the patients

(Contd...)
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liver, pulmonary, and spleen and liver involvement, 
respectively. Furthermore, 5 patients had a history 
of previous involvement in other organs, including 
patient 1 left femoral head involvement, patient 2 
brain injury involvement since the age of 9 years old, 
patient 3 right femoral head involvement, patient 4 
left hip joint involvement, and patient 9 femoral head 
and pelvis involvement from 40 years ago. Diagnosis 
was reported in 14 patients just before surgery and 
only 1 patient (patient 15) underwent surgery by 
misdiagnosis (lipoma).

Results showed that of 15 patients, 
10 (66.66%) were male (patients 1, 2, 4, 5, 6, 
7, 8, 9, 10, and 11) and the rest were female. 
Among the patients, the most common age group 
involved was 50–60 years (5 patients including 
5, 8, 11, 13, and 14) and 20–30 years (5 patients 
including 2, 3, 4, 6, and 10), then patients over 
60 years old (patients 1 and 9) and between 40 and 
50 years (patients 7 and 12) and age group of 30 and 
40 years (patient 15). Furthermore, the overall mean 
age of patients was 45.13 years and the age range 
of patients ranged from 22 to 78 years.

According to Table 2, clinical manifestations 
and symptoms, involved tissue, diagnostic method, 
treatment, and involvement of other organs were 
evaluated. Our results showed that the most common 
clinical symptoms were symptoms of pressure on the 
spinal canal (including lower extremity weakness, 
urinary retention, paresthesia, etc.), including 

7 (46.66%) patients (patients 5, 6, 7, 8, 9, 10, and 11) 
had come over with this complaint. It is noteworthy 
that, according to Table 1, some patients had two 
simultaneous symptoms. It was also found that the 
most common site of involvement was the spine and 
muscles surrounding it extending to the spinal canal 
which was 46.66% in 7 patients (5, 6, 7, 8, 9, 10, 
and 11). The most common diagnostic method was 
magnetic resonance imaging (MRI) that 6 patients 
(5, 6, 10, 11, 13, and 14), equivalent to 40% of the 
total, were diagnosed by this method. According to the 
treatment method, it was shown that 12 patients (80%) 
of 15 patients underwent open surgery and concurrent 
medical treatment (patients 2, 3, 5, 6, 7, 8, 10, 11, 
12, 13, 14, and 15), 3 patients (20%) were treated 
medically and by drugs due to high risk, lack of consent 
for surgery, etc. (patients 1, 4, and 9). In addition to 
multiple surgeries, 1 patient (6.66%) underwent closed 
drainage and drainage with a needle at 1 time (patient 1). 
Drug treatment was used in all patients for different 
periods before and after surgery; 1 patient from 3 days 
before surgery to 3 months thereafter (patient 2), in 
one case 5 years before surgery (patient 3). Moreover, 
even in 1 case, the patient was on continuous drug 
treatment with albendazole for 30 years (patient 9). In 
3 cases (patients 6, 7, and 11), it is directly stated in 
the patient’s recent operation report that the cyst got 
opened during surgery and its contents were removed 
and immediately washed with hypertonic saline. 
Furthermore, in previous operation reports of eight 
patients (3, 5, 6, 7, 8, 9, 10, and 11), there were reports 
about opening of the cysts during surgery. In patient 
12, the cyst was accidentally ruptured when removing 
and its contents were shed into the surgical area. In 
the operation report of patient 2, it is mentioned that as 
the skin got opened, the pus immediately discharged, 
indicating high adhesion of the cyst to the skin or 
incomplete removal of the cyst in previous surgeries. 
Furthermore, 11 cases (73.33%) had a history of 
involvement in the same site. The follow-up interval of 
recurrence was approximately 1–10 years.

The parasitic species in the patients were 
also examined and it was found that according to the 
pathological results, all patients had E. granulosus and 
no case of Echinococcus multilocularis was found.

N Age/Sex Job Clinical signs Initial complaint Cyst location Treatment method History other organs History same location
P11 59/Male workless Movement disorder 

and paresthesia up 
to the lower half of 
the trunk

Mass inflation Thoracic spinal 
canal

Surgery and medical treatment 
with albendazole

No Yes

P12 50/Female housewife Turgid growing mass 
in the left axillary

Mass inflation left axillary Surgery and medical treatment 
with albendazole

No Yes

P13 51/Female housewife Pain and tightness in 
right anterior thigh

Local pain Quadriceps 
femoris muscle

Surgery and medical treatment 
with albendazole

No No

P14 54/ Female housewife A growing mass in the 
right lateral thigh that 
gradually causes pain 
during weighting

Mass inflation Right lateral 
thigh

Surgery and medical treatment 
with albendazole

No No

P15 33/ Female housewife A Turgid mass in the 
left arm

Mass inflation Left arm Surgery and medical treatment 
with albendazole

No No

Table 1: (Continued)

Table 2: Number and percentage of the patients under study 
regarding the studied cases
Variable Types n (%)
Clinical 
manifestations 
and symptoms

Inflation and turgid mass 5 (33.33)
Pain and feeling heavy at the site involved 5 (33.33)
Symptoms of pressure on the spinal canal (including lower 
extremity weakness, urinary retention, paresthesia, etc.)

7 (46.66)

Discharges 2 (13.33)
Claudication 3 (20)

Tissue involved Spine and related muscles 7 (46.66)
Muscles (excluding muscles of spine) 5 (33.33)
Joints 3 (20)

Diagnostic 
method

MRI 6 (40)
CT-scan 0
Ultrasound 1 (6.66)
Clinical examination 1 (6.66)

Treatment 
method

Open surgery plus albendazole 12 (80)
Medical treatment with albendazole 3 (20)

Involvement of 
other organs

Concurrent involvement of other organs 3 (20)

History of previous involvement in other organs 5 (33.33)
MRI: Magnetic resonance imaging, CT: Computed tomography.
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Discussion

Hydatidosis is one of the most important 
diseases common between animals and humans not 
only in terms of the life cycle of the parasite and having 
the different strains but also it has many complexities 
in terms of timely diagnosis in human and animal 
populations, as well as therapeutic aspects [8,9]. 
Diagnosis of patients with hydatid cysts is based on 
epidemiological findings, disease records, clinical signs, 
laboratory findings, and immunological tests [10]. The 
patient usually feels uncomfortable with a mass in the 
abdominal cavity, one of the diagnostic measures used 
is imaging techniques that include plain radiography, 
ultrasound, CT scans, and MRIs, though none of the 
imaging methods is capable of 100% and specific 
diagnosis of the hydatid cast and only provides the 
presence of a mass in the organ under examination 
with little information on the physicochemical properties 
of the tissue [11], [12].

Although hydatid cysts are the most common 
disease in humans caused by intestinal worms, 
musculoskeletal involvement rarely occurs [13]. 
In the present study, of 208 patients with hydatid 
cyst, 15 patients (7.21%) had skeletal muscle type. 
Similar studies have reported the prevalence of 
musculoskeletal involvement caused by hydatid cysts 
of 4%, 1–4%, or 0.7–3% [13], [14], [15]. According to 
the findings of the present study, the prevalence of 
musculoskeletal involvement in our study is about twice 
that of these studies, which is justified by the fact that 
Iran is endemic to hydatid cysts [16]. In this regard, a 
study by Bulut et al. reported the musculoskeletal cysts 
of prevalence of 0.5–5%, and it was reported that in 
endemic areas after liver and lung, musculoskeletal 
hydatid cyst is the second most common site [17]. In 
general, musculoskeletal involvement is less prevalent 
in this complication and one of the reasons may be that 
the liver sinusoids and the capillary bed of the lung act 
as a barrier to the spread of cyst hematogenesis and 
possibly high concentration of lactic acid in the muscle 
and mechanical factors such as muscle contraction and 
prevent cyst placement [18], [19].

In our study, the majority of patients were male 
(66.6%) and the mean age of patients was 45.13 years. 
Most studies in this area have been case reports. 
However, in some case series studies, similar to the 
present study, they had similar findings. For example, 
in the study of García-Alvarez et al. on 13 patients with 
musculoskeletal hydatid cysts, most of the patients 
were male with a mean age of 53 years [13], or in a 
study on 9 patients with the same cysts, most patients 
were male [20].

From the clinical point of view, the disease 
encompasses a wide range of painless masses, 
swelling, pain, venous artery insufficiency, mimicking 
symptoms of intervertebral disc herniation, 

etc., mainly depending on where the cyst is 
located [17], [21], [22], [23]. In studies that the 
cyst involved only the muscle, the most common 
symptom was a painless mass that has grown over 
time [20], [24]. However, sometimes more than one 
muscle and surrounding tissues, such as bones, are 
involved. The most common symptom in our study was 
compressive symptoms on the spinal canal, which is 
justified as the most common site of involvement is 
spine and its muscle (7 cases). In various studies, 
as in the present study, the most common site of 
involvement has been spine and paravertebral 
muscles. In the study on 13 cases, 35% were in the 
paravertebral area, 21% in the pelvic area, and the 
rest in the lower extremities [13], [25]. Another study 
reported that vertebral hydatid cysts account for 50% 
of musculoskeletal hydatid cysts [26].

In the present study, 3 patients had concurrent 
involvement of other organs; liver (1 case), lung 
(1 case), and liver and spleen (1 case), although in 
most studies musculoskeletal hydatid cysts are usually 
isolated and are not associated with involvement of 
other organs [14], [24], [25]. However, in the study 
of García-Alvarez et al., similar to the present study, 
1 patient had concurrent involvement of liver hydatid 
cyst [13].

MRI is usually the preferred diagnostic 
method for musculoskeletal hydatid cysts and is even 
mentioned as the first diagnostic method [27], [28]. 
In our study, 6 patients were diagnosed by MRI. In 
many cases, musculoskeletal hydatid cysts are 
not diagnosed or diagnosed intraoperatively or 
postoperatively by pathological examination. In the 
Ammari study, only 3 of 6 patients were diagnosed 
preoperatively [24]. In the García-Alvarez et al. study, 
only 1 patient with a misdiagnosis of lipoma underwent 
surgery, and the remaining patients were diagnosed 
preoperatively [13]. In our study, only 1 patient was 
misdiagnosed with open lipoma and underwent 
surgery and the rest was diagnosed correctly. Of 
course, this study may not be compared with other 
studies because most patients in similar studies had 
primary musculoskeletal hydatid cysts, but in the 
present study, 11 patients had a history of previous 
surgery and recurrence at the same site and therefore 
during the time of study their diagnosis was specified 
according to the previous pathology.

According to our results, recurrence at the 
site of previous surgery was 73.33%. In the study by 
García-Alvarez et al., 2 of 13 patients had recurrence at 
the surgical site [13]. In another study on 9 patients with 
muscle cyst without bone involvement, no recurrence 
was seen in the follow-up period of 1–8 years [20]. One 
of the reasons for the differences between these studies 
and the present study and the cause of high recurrence 
seems to be bone involvement and spine involvement. 
In addition to the high involvement rate of spine and 
bone cases in the present study, another cause of high 
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recurrence may be due to cyst rupture during surgery 
and cyst fluid leakage. In the operation report of the 
4 patients under study, a report of cyst rupture during 
surgery was given, which was immediately rinsed with 
hypertonic saline.

In this study, 12 patients underwent surgery 
and drug therapy. Three patients received drug 
treatment only. One of the 3 patients did not undergo 
surgery due to the high risk and underwent closed 
drainage. The drug treatment consisted of imidazole 
derivatives and mainly albendazole which was used in 
all of our patients. It was used in 12 patients along with 
surgical treatment and was used alone in 3 patients 
with high risk of surgery. There is little difference in the 
studies regarding the need for antiparasitic drugs in 
musculoskeletal hydatid cysts. One study reported that 
the usefulness of the drug depends on the dose and 
duration of use [20], [26]. In the study of Madhar et al., it 
was stated that there were no cases of using imidazole 
derivatives except in cases of bone hydatid cysts and 
the use of these drugs in muscular hydatid cysts has 
no place [28]. In another study of 6 patients, 25 mg/
kg/day albendazole was administered to 4 patients for 
6 months after surgery. In the study of Garcia, 9 of the 
13 patients who underwent radical surgery were given 
no drug treatment, and albendazole was administered 
to the other 4 cases where complete resection was not 
possible. In the follow-up in 3 of them that sacrum was 
involved, the addition of drug therapy failed to eliminate 
the infection and eventually they had to undergo surgery 
again [13]. On the other hand, it has been shown that 
administration of the drug 3 weeks before surgery 
significantly reduces cyst pressure. Administration of 1 
and 3 months of drug in liver hydatid cysts resulted in the 
death of 72% and 94% of cysts, respectively [27], [29]. 
Therefore, one of the factors contributing to the high 
recurrence rate in this study may be non-administration 
of the drug before surgery or continuing it properly in 
the post-operative period.

Finally, given that the study was retrospective 
and that many information was not complete in the 
patients’ records, it is recommended to conduct a 
prospective study for a long time to confirm the findings 
with greater certainty.

Conclusion

Although hydatid disease in muscular tissue is 
rare even in endemic areas, it should be considered 
as one of the differential diagnoses in all cases of soft 
tissue masses. Furthermore, given the likelihood of 
frequent recurrence, especially in cases of vertebral 
or bone involvement, it should be considered in the 
differential diagnosis of any cystic mass of muscle and 
bone in endemic areas.

Acknowledgment

We would like to thanks the Clinical Research 
Development Unit of Kossar Hospital Educational and 
Research and Therapeutic Center of Semnan University 
of Medical Science for providing facilities to this work.

References

1. Jenkins DJ, Williams T, Raidal S, Gauci C, Lightowlers MW. The 
first report of hydatid disease (Echinococcus granulosus) in an 
Australian water buffalo (Bubalus bubalis). Int J Parasitol Parasites 
Wildl. 2019;8:256-9. https://doi.org/10.1016/j.ijppaw.2019.03.011

 PMid:30976509
2. Paredes R, Jiménez V, Cabrera G, Iragüen D, Galanti N. 

Apoptosis as a possible mechanism of infertility in Echinococcus 
granulosus hydatid cysts. J Cell Biochem. 2007;100(5):1200-9. 
https://doi.org/10.1002/jcb.21108

 PMid:17031852
3. Qingling M, Guanglei W, Jun Q, Xinquan Z, Tianli L, Xuemei S, 

et al. Prevalence of hydatid cysts in livestock animals in 
Xinjiang, China. Korean J Parasitol. 2014;52(3):331-4. https://
doi.org/10.3347/kjp.2014.52.3.331

 PMid:25031478
4. Fletcher SM, Stark D, Harkness J, Ellis J. Enteric protozoa in 

the developed world: A public health perspective. Clin Microbiol 
Rev. 2012;25(3):420-49. https://doi.org/10.1128/cmr.05038-11

 PMid:22763633
5. Uysal M, Kilic D, Findikcioglu A, Tarim A, Kocer NE. Coexistence 

in unusual locations of hydatid cysts: Thigh, breast and lung 
involvement. Int J Infect Dis. 2007;11(5):470-2. https://doi.
org/10.1016/j.ijid.2007.01.004

 PMid:17337227
6. Song XH, Ding LW, Wen H. Bone hydatid disease. Postgrad 

Med J. 2007;83(982):536-42.
 PMid:17675547
7. Nath P, Bhattacharya S, Dutta V, Joshi GR, Patel M. Primary 

iliac bone hydatid disease: An unusual presentation. Med J 
Armed Forces India. 2009;65(2):180-1. https://doi.org/10.1016/
s0377-1237(09)80141-x

 PMid:27408233
8. Hui M, Tandon A, Prayaga AK, Patnaik S. Isolated musculoskeletal 

hydatid disease: Diagnosis on fine needle aspiration and cell 
block. J Parasit Dis. 2015;39(2):332-5. https://doi.org/10.1007/
s12639-013-0317-2

 PMid:26064030
9. Sachar S, Goyal S, Goyal S, Sangwan S. Uncommon locations 

and presentations of hydatid cyst. Ann Med Health Sci Res. 
2014;4(3):447-52. https://doi.org/10.4103/2141-9248.133476

 PMid:24971224
10. Islami Parkoohi P, Jahani M, Hosseinzadeh F, Taghian S, 

Rostami F, Mousavi A, et al. Epidemiology and clinical features 
of hydatid cyst in Northern Iran from 2005 to 2015. Iran J 
Parasitol. 2018;13(2):310-6.

 PMid:30069216
11. Botezatu C, Mastalier B, Patrascu T. Hepatic hydatid cyst-

diagnose and treatment algorithm. J Med Life. 2018;11(3):203-9.
 PMid:30364592

user
Highlight

user
Highlight

user
Highlight

user
Highlight

user
Highlight

user
Highlight



E - Public Health Public Health Disease Control

104 https://www.id-press.eu/mjms/index

12. Manzano-Román R, Sánchez-Ovejero C, Hernández-González A, 
Casulli A, Siles-Lucas M. Serological diagnosis and follow-up of 
human cystic echinococcosis: A new hope for the future? Biomed 
Res Int. 2015;2015:428205. https://doi.org/10.1155/2015/428205

 PMid:26504805
13. García-Alvarez F, Torcal J, Salinas JC, Navarro A, García-

Alvarez I, Navarro-Zorraquino M, et al. Musculoskeletal hydatid 
disease: A report of 13 cases. Acta Orthop Scand. 2002;73(2):227-
31. https://doi.org/10.1080/000164702753671858

 PMid:12079024
14. Drimousis PG, Stamou KM, Koutras A, Tsekouras DK, Zografos G. 

Unusual site of recurrent musculoskeletal hydatid cyst: Case 
report and brief review of the literature. World J Gastroenterol. 
2006;12(34):5577-8. https://doi.org/10.3748/wjg.v12.i34.5577

 PMid:17007005
15. Sreeramulu PN, Krishnaprasad, Girish Gowda SL. Gluteal 

region musculoskeletal hydatid cyst: Case report and review 
of literature. Indian J Surg. 2010;72 Supll 1:302-5. https://doi.
org/10.1007/s12262-010-0096-2

 PMid:23133278
16. Rokni M. Echinococcosis/hydatidosis in Iran. Iran J Parasitol. 

2009;4:1-16.
17. Bulut HT, Yildirim A, Celik T, Baykan AH, Sürücü GD, Ekmekçi B. 

Hydatid cyst of paravertebral muscle mimicking disc herniation. 
Spine (Phila Pa 1976). 2013;38(18):E1175-7. https://doi.
org/10.1097/brs.0b013e31829a8357

 PMid:23680835
18. De Wilde C, du Plessis AM, Goussard P. Unusual presentation 

of pulmonary hydatidosis mimicking thoracic malignancy 
in a paediatric South African patient. J Belg Soc Radiol. 
2018;102(1):70. https://doi.org/10.5334/jbsr.1538

 PMid:30386850
19. Tekin R, Avci A, Tekin RC, Gem M, Cevik R. Hydatid cysts in muscles: 

Clinical manifestations, diagnosis, and management of this atypical 
presentation. Rev Soc Bras Med Trop. 2015;48(5):594-8. https://
doi.org/10.1590/0037-8682-0197-2015

 PMid:26516970
20. Gougoulias NE, Varitimidis SE, Bargiotas KA, Dovas TN, 

Karydakis G, Dailiana ZH. Skeletal muscle hydatid 
cysts presenting as soft tissue masses. Hippokratia. 
2010;14(2):126-30.

 PMid:20596270
21. Longo DL, Fauci AS, Kasper DL Jameson JL Hauser SL, 

Loscalzo J. Harrison’s Principles of Internal Medicine. 
Vol. 6. New York: McGraw-Hill Co.; 2012. p. 312. https://doi.
org/10.1111/j.1445-5994.2008.01837.x

22. Rauniyar R, Sharma U, Baboo S. Isolated extra hepatic hydatid 
cyst of para spinal muscle-unusual presentation-a case report. 
Nepalese J Radiol. 2012;2:31-4. https://doi.org/10.3126/njr.
v2i1.6977

23. Yörükoğlu Y, Zengin M, Dolgun A, Nazliel K, Salman E, Paşaoğlu E, 
et al. Primary muscular hydatid cyst causing arterial insufficiency: 
Case report and literature review. Angiology. 1993;44(5):399-
401. https://doi.org/10.1177/000331979304400509

 PMid:8480918
24. Ammari FF, Khasawneh Z, Salem MK, Mesmar M, OmariH, 

Masa’deh R. Hydatid disease of the musculoskeletal 
system. Surgery. 1998;124(5):934-7. https://doi.org/10.1016/
s0039-6060(98)70022-4

 PMid:9823412
25. Seijas R, Catalán-Larracoechea JM, Ares-Rodríguez O, Joshi N, 

de la Fuente JP, Pérez-Domínguez M. Primary hydatid cyst of 
skeletal muscle affecting the knee: A case report. Arch Orthop 
Trauma Surg. 2009;129(1):39-41. https://doi.org/10.1007/
s00402-008-0583-0

 PMid:18231799
26. Chaudhary K, Bapat M, Badve S. Paraplegia due to 

recurrent multiple hydatid cyst of the spine: A case 
report. Indian J Orthop. 2008;42(2):222-4. https://doi.
org/10.4103/0019-5413.40262

 PMid:19826532
27. Abhishek V, Patil VS, Mohan U, Shivswamy BS. Abdominal wall 

hydatid cyst: Case report and review of literature. Case Rep 
Surg. 2012;2012:583294. https://doi.org/10.1155/2012/583294

 PMid:22953153
28. Madhar M, Aitsoultana A, Chafik R, Elhaoury H, Saidi H, 

Fikry T. Primary hydatid cyst of the thigh: On seven cases. 
Musculoskelet Surg. 2013;97(1):77-9. https://doi.org/10.1007/
s12306-011-0157-0

 PMid:21769598
29. Siles-Lucas M, Casulli A, Cirilli R, Carmena D. Progress in 

the pharmacological treatment of human cystic and alveolar 
echinococcosis: Compounds and therapeutic targets. PLoS 
Negl Trop Dis. 2018;12(4):e0006422. https://doi.org/10.1371/
journal.pntd.0006422

 PMid:29677189




