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Abstract. Hydatid disease, also known as echinococcal disease, 
is a zoonotic disease caused by Echinococcus infection. Hydatid 
cysts of the thyroid are rare. The present case study reports on 
a patient with hydatid cyst in the thyroid with tracheal fistula. 
A 54‑year‑old male patient without any history of exposure 
to farm animals was hospitalized due to fever and productive 
cough with occasional hydatid daughter cyst. The patient was 
diagnosed with a hydatid cyst of the thyroid gland with tracheal 
fistula by relevant examination. An operation was performed to 
remove the hydatid cyst and to repair the fistula. The patient took 
oral albendazole after surgery to prevent hydatid recurrence. 
Operative recovery was uneventful and the patient resumed his 
normal activities. Prompt diagnosis and an appropriate surgical 
treatment prevented a potentially fatal outcome. Furthermore, 
the characteristics of thyroid cystic echinococcosis, and its diag-
nosis and treatment in the present case and other cases reported 
in the literature were summarized and reviewed. Although the 
thyroid gland is rarely affected, hydatid cyst disease should be 
considered as a differential diagnosis of cystic lesions of the 
thyroid gland in patients living in regions where hydatid cyst 
disease is endemic.

Introduction

Echinococcosis caused by Echinococcus  granulosus is a 
common type of zoonosis in farming and grazing areas and 
is distributed worldwide (1). The major organ affected is the 
liver, but extrahepatic disease is also possible. Only few cases 
of thyroid cystic hydatid disease have been reported worldwide. 

However, the possibility of cystic hydatid disease cannot be 
ignored in those areas with a high incidence of hydatid disease.

Echinococcosis in rare sites, including the thyroid, is mostly 
misdiagnosed, predominantly due to its rarity. It is at times diag-
nosed as cystic echinococcosis during surgery and even treated 
on the basis of the incorrect diagnosis. For echinococcosis in 
rare locations, including thyroid cystic echinococcosis, various 
countries and regions have implemented different treatment 
modalities, such as total thyroidectomy, partial thyroidectomy 
and fine needle aspiration cytology (FNAC) (2,3).

The present study presents a case of hydatid cyst‑tracheal 
fistula in the thyroid. Furthermore, the literature on cystic echi-
nococcosis of the thyroid gland was reviewed to summarize the 
characteristics of thyroid cystic echinococcosis, and compare its 
diagnosis and treatment among studies.

Case report

A 54‑year‑old male patient without any history of exposure to 
farm animals presenting with a gradual swelling on the left side 
of the lower part of the neck over a period of two years was 
admitted to the First Affiliated Hospital of Xinjiang Medical 
University in November 2013. The swelling was first noticed 
~20 years previously. Furthermore, the patient presented with 
fever and productive cough with occasional hydatid daughter 
cyst for 2 months. Difficulty in breathing appeared twice and the 
symptoms were alleviated after oxygen therapy and intramus-
cular injection of dexamethasone. During physical examination, 
a non‑tender, soft and fluctuant mass was palpable on the left 
lateral side of the neck. The size of the mass was measured as 
7x4 cm. The computed tomography (CT) scan of the abdomen 
and pelvis indicated no evidence of hydatid cyst. Bronchoscopy 
examination revealed an ulcer just 2 cm below the glottis and 
this ulcer was 8 mm in diameter. The hydatid immunology test 
was positive. CT (Fig. 1A) and magnetic resonance imaging 
(MRI; Fig. 1B) revealed hydatid on the two sides of the thyroid.

The patient received surgery for excision of the internal 
capsule. During surgery, the hydatid cyst was removed, while 
the surrounding area was protected. A fistula of 1 cm in diam-
eter was identified between the trachea and cyst (Fig. 2), and 
the fistula was repaired. Two drainage tubes were placed in the 
operation area. The post‑operative pathological diagnosis was 
echinococcosis granulosa of the thyroid (Fig. 3). The fistula 
orifice between the hydatid residual cavity and the trachea 
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was still visible on CT at 5 days after the surgery (Fig. 4). 
Inflammation in the lung was also still visible. A small amount 
of gas (~50 cm3) appeared in the drainage bag of the operated 
area when the patient coughed. The gas volume was generally 

low. Due to the low quantity of the gas, the tube was pulled out 
on the fifth day after the operation. The fistula had disappeared 
in the review CT scan at 5 days after the surgery. The patient 
continued to receive albendazole therapy (15 mg/kg/day) for 
1 year post‑operatively. No recurrence was observed in the 
thyroid during the 54‑month post‑operative follow‑up period.

Discussion

Hydatid disease is a parasitic infection with worldwide preva-
lence (4). A hydatid cyst of Echinococcus granulosus may 
develop in any part of the body (5‑8). Although it mostly tends 
to form cysts in the liver (75%) or lung (15%), other organs of 
the body, including the brain, heart, bones, muscle, kidney and 
pancreas, may also be affected (8‑11). While thyroid involve-
ment of echinococcosis is rare, thyroid hydatid with tracheal 
fistula is even rarer.

A high circulatory flow rate in the thyroid gland may have 
an important role in the development of the thyroid hydatid 
cyst (6,8,9). It remains elusive how the relatively high thyroid 
blood flow is paralleled with a disproportionately low incidence 
of thyroid cyst disease, but one theory indicates that the relatively 
small caliber of the thyroid arteries together with their position 
at a right angle to the carotids is an anatomical arrangement that 

Figure 4. Post‑operative computed tomogram at 5 days after the surgery. The 
fistula orifice (white arrow) was still visible.

Figure 2. Intra‑surgical observation after removal of the cyst. A fistula 
(diameter, 1 cm; black arrow) was detected between the trachea and cyst.

Figure 1. Pre‑operative imaging analysis. (A) Pre‑operative CT. (B) Pre‑operative MRI. The CT and MRI revealed hydatid (white arrows) on the left and right 
sides of the thyroid. CT, computed tomography; MRI, magnetic resonance imaging.

Figure 3. Post‑operative pathological analysis (scale bar, 1,000 µm). The 
fine‑needle aspirate was stained with hematoxylin & eosin. The diagnosis of 
the echinococcosis granulosa of the thyroid was confirmed.
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is thought to offer the thyroid gland a certain measure of protec-
tion against the invading parasite (4).

Patients with thyroid hydatid cyst are at times asymptom-
atic. A few hydatid patients present with symptoms including 
hoarseness and dyspnea, which are caused by the compression 
of surrounding tissues during the growth of the hydatid. When 
the patients present with symptoms of cough and expectoration, 
hydatid‑bronchial fistula should be considered. If the patient has 
coughed‑up discharge of cystic fluid and even daughter cyst of 
hydatid, hydatid‑tracheal fistula may be diagnosed.

Ultrasound, CT and MRI are of great value in the diagnosis 
of thyroid primary disease. Thyroid hydatid should be distin-
guished from thyroid cyst. The imaging findings of thyroid 
hydatid and thyroid cyst are similar. Through analyzing the 
patient's epidemiological history (such as history of exposure 
to farm animals or history of living in an area with high preva-
lence) and history of hepatic hydatid disease, and considering 
the immunological results, thyroid hydatid may be diagnosed.

At present, the management of choice for hydatid disease is 
early detection. Surgical intervention includes the excision of the 
cyst and a part of the involved adjacent thyroid gland (4). It is 
preferred to not excise the thyroid or excise the thyroid as little as 
possible, as this avoids post‑operative hypothyroidism. Surgery 
should be performed carefully to prevent extrusion of the hydatid 
fluid or sac into the trachea. At present, surgical treatment is the 
first choice for treating hydatid disease. However, drug treatment 
prior to and after surgery may improve the cure rate and reduce 
the recurrence rate of the disease (12).

A literature search was performed in the PubMed, Medline 
and Google Scholar databases by using key words, including 
‘Thyroid’, ‘Echinococcosis’, ‘Hydatid cyst’ and ‘Hydatid 
disease’, in different combinations. Studies were limited to 
those in English and Chinese language. The abstracts were 
retrieved and reviewed for pre‑selection, followed by retrieval 
of the full articles. A total of 18 articles (4,7,13‑28) with detailed 
descriptions were identified, and 21 cases were reported in 
them. Table I presents the detailed data of these studies. Based 
on the specific data in these studies, the diagnosis and treatment 
thyroid cystic echinococcosis was summarized and analyzed.

Of the 18 studies from 7 countries, 11 studies from Turkey 
reported on 14 patients, 2 studies from India reported on 2 cases 
and the remaining articles were from the USA, Morocco, Iran, 
Australia and China, with each study reporting on one case. The 
studies comprised a total of 21 patients (14 women and 7 men). 
The age at onset was 9‑65 years with the median age of 30 years.

The major complaints of the patients with thyroid cystic 
echinococcosis were progressive enlarged neck mass, neck 
pain, hoarseness and difficulty in breathing. Most of the patients 
(14/21) presented with enlarged masses on the neck and had no 
specific symptoms. A total of 4 patients complained of hoarse-
ness and 2 of neck pain, and 2 patients had dyspnea. Two patients 
presented with thyroid cystic lesions revealed through physical 
examination. The hydatid lesion itself appeared to cause no 
specific symptoms and the abovementioned complaints were 
mainly caused by compression of the increased hydatid lesions.

Pre‑operative diagnosis is important for thyroid hydatid 
disease. The diagnostic methods include review of the 
patient history, physical examination, imaging examination, 
serological examination and FNAC diagnosis  (29). The 
imaging diagnosis is considered to be the most important 

one (24,30,31). The imaging diagnosis usually includes ultra-
sound, CT and MRI. Ultrasonography is effective in detecting 
the cystic lesions and is important for the pre‑operative 
diagnosis (32). CT scan and MRI are usually complementary 
diagnostic tools. For multiple hydatid cysts, particularly in 
patients with a history of hydatid disease, the diagnosis is 
straightforward; however, for a less experienced clinician, it is 
difficult to identify a primary thyroid monocystic echinococ-
cosis from a single cyst. The most common misdiagnoses are 
simple thyroid cysts. By ultrasound, the round and non‑echo 
lesions, visible floating small light spots in the dark area and 
the ‘sand bag syndrome’ may be observed (33). The cystic wall 
is smooth and complete and exhibits a double‑layer sign (34). 
Regarding the differential diagnosis, ultrasound is superior to 
CT and MRI (35). In addition, the patient's epidemiological 
history and information on whether hydatid disease is present 
in the liver are helpful for making a definite diagnosis. CT 
examination is able to accurately display the narrowing and 
displacement when the hydatid lesions involve the blood 
vessels and trachea (36), and may clearly display the asso-
ciation of the hydatid lesions with surrounding tissues (37), 
which is of significance in guiding pre‑operative preparation 
and surgical planning. However, bronchial fistula is character-
ized by the presence of a shadow of gas density in the hydatid 
cavity. For larger fistula, CT and MRI may indicate the size 
and location of the fistula. Bronchoscopy may directly display 
the fistula and the location of the fistula in lesions generally 
presents as the most prominent site of the trachea.

FNAC is generally accepted in the clinical treatment of the 
single thyroid nodules (38). Although no study has reported 
any allergic reactions after FNAC, this technique is not recom-
mended, as it may cause the diffusion of the cystic fluids or 
allergic reactions. Therefore, FNAC should be avoided when 
differential diagnosis of thyroid hydatid cysts is needed.

The immunological method is also an important modality 
for the diagnosis of echinococcosis, particularly as a differential 
diagnosis (39). The traditional Casoni intradermal test has a 
high false‑positive rate and is overly sensitive. Immune distur-
bances seriously affect the follow‑up after treatment and have 
been removed from the World Health Organization (WHO)'s 
Hydatid Disease Diagnosis and Treatment Guidelines (2001 
edition) (3). In addition, the test strip and ELISA methods also 
have important roles in the screening for echinococcosis.

Among all cases analyzed, thyroid hydatid was a condition 
primary to the thyroid. Examination of patients (15/21) revealed 
that only the thyroid gland contained cystic hydatid and that 
no organs had any hydatid lesions. In general, the liver is the 
most susceptible and the first site of infection for echinococ-
cosis (40). Among the 21 cases, only two were combined with 
hepatic cystic echinococcosis. One case was combined with 
hydatid in multiple sites, including the liver, lung and abdomen. 
One patient had lung hydatid 10 years previously, which was 
removed by surgery. One patient had hepatic hydatid 2 years 
previously, which was treated by surgery. In another case, there 
was no mention of whether any other organs exhibited any 
hydatid cysts.

Of the 21 cases, one patient received puncture treatment 
twice prior to surgery. Three patients underwent FNAC 
pathological examination in order to clarify the pre‑operative 
diagnosis. One case from Turkey reported in 2010 (24) received 
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puncture‑aspiration of cyst contents‑injection of hypertonic 
saline solution‑reaspiration (PAIR) treatment. In this case, two 
daughter cysts of the hydatid lesions were punctured, 35% of cyst 
fluid was aspirated and 20% hypertonic saline was injected into 
the cavity for 10 min. The patient was subjected to post‑operative 
albendazole treatment for 2 weeks and reported no complica-
tions during the treatment. During the 4‑month follow‑up, a 
‘pseudotumor appearance’ without any fluid component or 
daughter vesicles was noted. In the case of the present study, 
surgical treatment was preferred, as PAIR technology may rather 
be suitable for monocystic hydatid cyst. For multiple hydatid 
cysts, hypertonic saline cannot completely destroy the capsule 
wall of the daughter cyst as well as inactivate the hydatid sac. 
However, spillage of the cyst fluids may also occur, which may 
even increase the risk of allergic reactions. Therefore, puncture 
treatment of the hydatid cysts is not recommended at our medical 
center. Among the reviewed literature, three studies (19,20,22) 
also indicated that the hydatid puncture is considered to be asso-
ciated with a high risk and is not recommended. Therefore, the 
safety and efficacy of PAIR remains controversial and requires 
further investigation.

Surgical treatment remains the preferred method for the 
treatment of thyroid hydatid cysts (41). Most of the patients 
underwent partial or complete thyroidectomy. The cases reviewed 
comprised 17 cases of thyroidectomy, including 9 cases of total 
thyroidectomy, 6 cases of ipsilateral partial thyroidectomy and 
2 cases of hydatid cyst removal. One of the patients presented 
with hypocalcemia directly after total thyroidectomy and during 
the post‑operative 4‑year follow‑up (42). The case reported in the 
present study only received excision of the hydatid and repair of 
the fistula orifice connected with the bronchus. Based on previous 
experience, for the excision of the thyroid gland, regardless of 
whether it is a total or an ipsilateral excision, the removal of the 
normal thyroid tissue may be unnecessary and easily causes 
other associated complications, including peripheral nerve or 
parathyroid damage. Even if no other complications occur, total 
resection of the thyroid may require lifelong treatment with 
thyroid hormones. In summary, the surgical removal of hydatid 
cysts followed by post‑operative albendazole treatment is a safe 
and effective method.

A total of 5 patients with total thyroidectomy and 2 with ipsi-
lateral thyroidectomy did not take any anti‑hydatid drugs after 
the surgery, whereas the remaining 13 patients took anti‑hydatid 
drugs after the surgery. In the reviewed studies, most patients 
were advised to take oral albendazole. Only one case from India 
reported in 2005 (20) was treated with oral mebendazole. Among 
the studies, a large difference in the duration of drug intake was 
noted; for instance, the duration of albendazole treatment was 
as short as 2 weeks in one case (15) and the maximum time was 
6 months (27). The specific duration of taking the drug was not 
specified in two of the studies. The dose of albendazole was 
400 mg/day in 4 of the studies (22,23,25,27) and 10 mg/kg/day 
based on the weight of the patient in one study (24).

At present, the preferred drugs for the treatment of 
echinococcosis are benzimidazole drugs, of which the 
representative drugs are mebendazole and albenda-
zole (43,44). The treatment effect of albendazole has been 
demonstrated to be significantly better than that of meben-
dazole (3,12), and it has now replaced mebendazole and 
become one of the drugs of choice recommended by the 

WHO (2,3). Albendazole is metabolized into albendazole 
and sulfoxide in the liver and exerts an anti‑helminthic 
effect; it significantly inhibits the parasite's absorption of 
glucose, resulting in the exhaustion of glucose or inhibi-
tion of the fumarate reductase system. This mechanism 
impedes the formation of ATP, making parasites unable 
to survive and reproduce. As echinococcosis has a high 
recurrence rate (45) and each patient has a different extent 
of disease, the post‑operative drug therapy for hydatidosis 
patients should be individualized based on the activity of 
the hydatid lesions and the specific circumstances of the 
patients. Even if a non‑curative surgery is performed and 
the activity of the hydatid lesions is not high or even in a 
state of solid necrosis, the time for taking the drug may be 
reduced. For single‑capsule, multi‑ascendant and internal 
capsule collapse types, 3‑12 months of post‑operative drug 
therapy is recommended (45). It is more clinically signifi-
cant to determine the dose according to the weight of the 
patient. Based on our experience, the total daily dose is 
10‑15 mg/kg, half of which should be administered each 
morning and evening. An individual study also reported the 
administration of pre‑operative prophylactic oral albenda-
zole (24), and according to expert consensus, pre‑operative 
treatment for 3‑7 days is also recommended.

Despite significant advances in diagnostic research, as well 
as medical and surgical treatment, echinococcosis remains a 
challenging disease with high morbidity. Hydatid cyst in the 
thyroid is rare. The diagnosis of hydatid cyst in the thyroid 
should be considered in epidemic regions of hydatid disease. 
The diagnosis and treatment of thyroid cystic hydatid vary 
considerably among different regions, particularly the choice of 
surgical procedure and the duration and dosage of therapeutic 
drugs. At present, there is no uniform standard of treatment. In 
conclusion, the diagnosis and treatment of hydatid cyst in the 
thyroid reported in recent years were reviewed. The present 
study may enhance the understanding and awareness of hydatid 
cyst in the thyroid and provide a reference for clinicians.
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