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Introduction

Cystic echinococcosis (CE) is a zoonosis caused by the 
larvae of Echinococcus granulosus. CE is common in 
areas where sheep and cattle are raised and endemic to the 
regions including the Mediterranean, the Middle East, Cen-
tral Asia, South America, Africa, Australia, New Zealand 
and Turkey [1–4].

The most frequent site of hydatid cysts is the liver, rang-
ing between 50 and 70%, followed by the lungs at 15 to 
20% and, less frequently, other organs, such as the spleen, 
kidney, bones and brain [3, 5]. The involvement of muscu-
lar and adrenal glands in hydatid disease is extremely rare. 
Muscular hydatid disease is reported to vary between 0.5 
and 4.7%, while the adrenal gland is reported as 0.06% in 
different series [6, 7].

Medications are ineffective to treat hydatid cysts, and 
surgery is associated with serious mortality and mor-
bidity, high recurrence rates and long hospital stays [8, 
9]. For years, surgical treatments have been the only 
modalities used in organs such as the spleen because of 
the risk of rupture [10]. However, percutaneous treat-
ment of hydatid cysts has recently emerged as a poten-
tial alternative to other surgical options because of the 
low morbidity and mortality rates, efficiency and reli-
ability [8, 11].

In this study, our aim is to demonstrate the success rate, 
effectiveness and reliability of percutaneous treatment of 
extrahepatic CE lesions with PAIR (puncture, aspiration, 
injection, respiration) or single puncture catheterization 
(SPC) techniques.

Abstract 
Purpose To demonstrate the successful percutaneous treat-
ment of extrahepatic cystic echinococcosis as an alternative 
to surgical procedures.
Materials and methods A total of 27 extrahepatic hydatid 
cysts in 12 patients, the spleen in 8 patients, muscles and 
soft tissues in 3 patients each and right adrenal gland in 1 
patient were treated with PAIR (puncture, aspiration, injec-
tion, respiration) or single puncture catheterization meth-
ods. As a scolicidal and sclerosing agent, alcohol was used 
in all patients.
Results Of 27 extrahepatic lesions of hydatid cysts, 24 
(88.9%) were Gharbi type 1 (WHO CE 1), and 3 (11.1%) 
were Gharbi type 2 (WHO CE 3A). Of hydatid cystic 
lesions, 20 with PAIR and 7 with single puncture cath-
eterization methods were treated. No major complica-
tions developed in any patients. Abscesses were detected 
in two patients (16.6%). Mean total hospital stay was 
calculated between 1 and 14 days (mean 2.3 days). Fol-
low-up periods ranged between 10 and 62 months (mean 
22.3 months).
Conclusion Percutaneous treatment for extrahepatic 
hydatid cystic lesions is an important alternative to sur-
gical procedures because of the high therapeutic success 
rate, lower rate of complications and shorter hospital 
stays.
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Materials and methods

Patients

After approval had been obtained from the local ethical 
board, a total of 27 CE lesions in 12 patients diagnosed 
with extrahepatic hydatid cysts and percutaneously treated 
in our institute between March 2008 and April 2015 were 
retrospectively investigated. Twelve patients with mean age 
43.9 ± 24.3, ranging between 12 and 79 years and consist-
ing of two males and ten females, were percutaneously 
treated. The hydatid cystic lesions in the patients were 
localized in the spleen in eight patients, in the left psoas 
muscle and gluteal region in one patient, in the fatty tis-
sue of the right supraclavicular region in one patient and in 
the right adrenal gland in another patient. Multiple lesions 
were also determined in the bilateral gluteus maximus mus-
cles, right piriformis muscle and perirectal fatty tissue in 
the last patient.

Radiological workup was performed via ultrasonogra-
phy (US), computed tomography (CT) and magnetic reso-
nance imaging (MRI). US was performed in all patients, 
and CT and MRI were conducted in six and three patients, 
respectively. All cysts were classified under the criteria 
described by the World Health Organization and Gharbi’s 
classifications [12, 13]. The classifications are presented in 
Table 1. The diagnosis of CE was proven with the cytologi-
cal examination of specimens acquired by aspiration after 
the percutaneous treatment.

Procedure

Written informed consent was obtained from all patients 
before the treatment. To prevent dissemination, oral alben-
dazole (10 mg/kg/day) was commenced in all patients by 
starting 10 days before and continuing for 3 weeks after the 
treatment. Complete blood count, prothrombin time (PT), 

partial thromboplastin time (PTT), international normal-
ized ratio (INR) and platelet counts were evaluated.

All of the patients were sedated and monitored by an 
anesthesiologist in the interventional suite because of the 
possible risks of anaphylaxis. Under the guidance of US 
and C-arm fluoroscopy, all percutaneous procedures were 
carried out by two radiologists with 8 years experience 
in the field of interventional radiology. The lesions were 
depicted with US. After obtaining sterilization, local anes-
thesia (prilocaine hydrochloride) was administered prior 
to the puncture of the cyst. Then, the lesions were punc-
tured with US guidance. PAIR was used for lesions smaller 
than 6 cm in size and the SPC technique for those larger 
than 6 cm. Although larger than 6 cm, the hydatid cystic 
lesion localized in the right adrenal gland was treated with 
the PAIR technique because we considered that enough 
parenchymal support would not be obtained during the 
catheterization.

With PAIR, the CE lesion was punctured with an 
18-gauge needle with US guidance. Nearly 50% of the 
fluid volume in the cyst calculated according to US meas-
urements was aspirated. Then, by injecting a contrast agent 
(sodium amidotrizoate, Urografin, Bayer) into the cystic 
cavity at the rate of 10–20% initial fluid volume (calculated 
from US measurements) under fluoroscopy guidance until 
the cyst contours became definite, the completeness of the 
cyst and its association with adjacent structures were evalu-
ated. Almost the full fluid volume of the cavity was re-aspi-
rated, and a combination of absolute alcohol (98% alcohol 
and approximately 30–50% of the aspirated cavity volume) 
and contrast agent (approximately 10–20% of the aspirated 
cavity volume) was injected into the cavity. After waiting 
for 7–10 min, and seeing the detachment of the endocyst 
from the pericyst, the injected alcohol was re-aspirated.

In performing the SPC technique, the cyst was cath-
eterized through an 8-F catheter (Bioteq, Taipei, Taiwan) 
using the trocar method. In the trocar technique, a catheter 

Table 1  Gharbi and WHO-Informal Working Group Pertaining to Echinococcosis (WHO-IWGE) Classification of Hydatid Cysts

CL cystic lesion, CE cystic echinococcosis

WHO-IWGE classification Gharbi classification Ultrasonographic features Status

CL – Unilocular cyst, no cyst wall, anechoic, signs not pathognomonic Active

CE1 Type I Unilocular, simple cyst with uniform anechoic content, wall, mobile internal 
echogenicities (snowflake sign)

Active

CE2 Type III Multivesicular, multiseptated cyst, daughter cysts, wheel-like/rosette-like/hon-
eycomb pattern

Active

CE3 A Type II Cyst with detached membranes (waterlily sign) Transitional

CE3 B Type III Cyst with daughter cysts in solid matrix Transitional

CE4 Type IV Cyst with heterogenous hypoechoic or hyperechoic contents. No daughter 
cysts

Inactive

CE5 Type V Solid cyst with thick calcified wall Inactive
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mounted on a metal stiffening cannula and a sharp trocar 
needle was inserted into the lesion under US guidance. 
After seeing the catheter in the lesion on US, the metal 
stiffening cannula and needle were pulled away, and the 
pigtail was formed. The content of the cyst was completely 
aspirated, and a mixture of 0.09% NaCl and contrast agent 
equal to the amount aspirated was injected into the cyst. 
Based on cavitographic images, the completeness of the 
cyst and its association with adjacent structures were evalu-
ated. The diluted contrast agent in the cavity of the cyst was 
aspirated again, and a mixture of absolute alcohol (98% 
alcohol, approximately 30–50% of the aspirated cavity vol-
ume) and contrast agent at the rate of 10% of cystic volume 
was then injected into the cavity. After waiting for nearly 
20 min, the cystic cavity was re-aspirated, and the catheter 
was fixed onto the skin.

After the procedures, all patients were observed and 
monitored in the interventional radiology unit to moni-
tor possible early complications. The patients treated with 
PAIR were hospitalized on the same day and were dis-
charged the next day after US. When the amount of fluid 
drained from the cavity decreased below 10 ml per day in 
patients undergoing catheterization, these patients were 
discharged after the removal of the catheters. The duration 
of patients’ hospital stay is presented in Table 2.

Follow‑ups

The follow-ups of all patients were performed with US at 
months 1, 3, 6, 9 and 12 following the first procedure and 
only once a year during the following years. CT and MRI 
were added to US when the US investigation was insuffi-
cient in some tissues or because of complications. In fol-
low-ups, the size, volume, content and wall changes of the 
treated hydatid cysts were evaluated with US. The healing 
criteria consisted of considerable reduction in the size and 
volume of the cyst, irregularity and thickening of the cystic 
wall, a decrease in the fluid component of the cavity and 
solidification of the cyst in time by the disappearance of the 
fluid component [14].

Results

Of 27 hydatid cysts detected, 24 (88.9%) were Gharbi type 
1 (WHO CE 1), and 3 (11.1%) were Gharbi type 2 (WHO 
CE 3A). The data collected from the patients are summa-
rized in Table 2. Of 27 CE lesions, 20 and 7 were treated 
with the PAIR and SPC techniques, respectively. The PAIR 
and SPC techniques both were applied successfully in all 
cysts. The volumes of treated cysts initially ranged between 
3 and 792 ml (mean 121.8 ml). A reduction of 83% was 
observed between initial cystic volumes and residual cystic 

volumes measured after the follow-ups (Fig. 1). In patients 
treated with catheterization, the residual cystic volume was 
measured as mean 59.8 ml after treatment, while the vol-
ume was measured as mean 7.7 ml in those treated with the 
PAIR technique. While mean loss of volume was 85% in 
patients undergoing catheterization, the loss was measured 
as 71% in those treated with the PAIR technique.

After the follow-ups, it was observed that nine cysts 
(33.3%) had totally disappeared; nine cyts (33.3%) 
showed contour irregularities, membrane detachment and a 
decrease of more than 50% in cystic volume; irregularities 
of contours, elevations in the solid component and appear-
ance of pseudotumors were present in nine cysts (33.3%) 
(Fig. 2). No recurrence was determined in any patients after 
the follow-ups.

No major complications, such as anaphylactic shock 
or abdominal dissemination, were encountered in any 
patients. In two patients (16.6%), minor complications 
developed. In one of these patients for whom SPC had been 
performed because of a spleen hydatid cyst, pain in the left 
upper quadrant and fever were observed. Using US and CT, 
an abscess was determined at the level of the spleen. The 
abscess was treated with a 14F pigtail catheter (Bioteq, Tai-
pei, Taiwan) and proper antibiotics. In another patient for 
whom SPC had been performed because of hydatid cysts in 
the left lumbar and gluteal region, high fever and left-sided 
pain developed 1 month later. An abscess was detected at 
the level of the left kidney lower pole on US and CT, and 
the abscess was treated with proper antibiotics following 
14-F pigtail drainage catheterization.

Patient follow-up periods were between 10 and 
62 months (median 14.5 months, mean 22.3 months). Dur-
ing the follow-up periods, US was performed in all patients, 
and CT and MRI were performed in four patients and one 
patient, respectively.

The times of hospital stay ranged between 1 and 14 days 
(median 1 day, mean 2.3 days) in all patients. The times 
were found between 1 and 2 days in those treated with cath-
eterization, while they were calculated as 1 day in all but 
one patient treated with PAIR. In the patient treated with 
PAIR and staying at the hospital for 14 days, the treated 
hydatid cystic lesions in the gluteal region were infected, 
and the findings of osteomyelitis due to infection were 
detected in the right sacroiliac region. After percutaneous 
intervention, the patient was treated with proper antibiotics, 
and the symptoms of osteomyelitis were seen to regress.

Discussion

Percutaneous treatments can be performed not only in CE 
lesions localized in the liver, but also in the treatment of CE 
lesions localized in other extrahepatic solid organs and soft 
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tissues. As a more noninvasive and reliable method with 
lower rates of postoperative complications and recurrences 
and shorter periods of hospital stay, percutaneous treatment 
modalities are of important advantages [11]. However, 
surgical procedures have longer hospital stay periods and 
higher rates of complications as well as higher morbidity 
and mortality rates [5, 8, 15].

The complication rates of post-splenectomy were 
reported as 36% in a study conducted by Arikanoglu et al. 
and 29% in another study by Atmatzidis et al. [5, 15]. In 
another study, recurrence rates were reported to range 
between 12 and 14% in patients treated with splenectomy 
and spleen-preserving surgery [5]. In our study, minor 
complications developed only in two patients (16.6%), and 
no recurrence was observed during the follow-ups.

Surgical treatments of soft tissue and adrenal gland 
hydatic cysts are reported to have some major disad-
vantages, including the requirement for extensive surgi-
cal resection, surgical scarring and risk of anesthesia [16, 
17]. Percutaneous treatments are of a vital importance in 

preserving organ functions without requiring the total 
removal of organs, such as the spleen and adrenal gland. 
Additionally, percutaneous interventions led to no large 
excision areas in soft tissues and are less risky in terms of 
postoperative complications [17]. In extrahepatic hydatid 
cystic lesions treated with percutaneous modalities in our 
study, the functions of organs were protected and no com-
plications such as an extensive excision area in soft tissues 
or surgical scars were encountered.

To the best of our knowledge, the number of stud-
ies related to the percutaneous treatment of extrahepatic 
CE lesions is restricted in the literature. In a study con-
ducted by Akhan et al., 12 hydatid cystic lesions detected 
in the spleen were successfully treated. Abscesses devel-
oped in four patients, and splenectomy was performed in 
two patients because of infection following the treatment. 
Mean hospital stay was found to be 9 days [8]. In other 
studies performed by Akhan et al., the lesion identified in 
the adrenal gland was treated successfully with percutane-
ous methods, and no recurrences were encountered within 

Fig. 1  CT and US images of splenic cystic echinococcosis. a Pretreatment axial CT image shows Gharbi type 1 (CE 1) hydatid cyst before per-
cutaneous treatment. b US obtained 24 months after the treatment shows pseudo-tumor appearance and mass reduction

Fig. 2  MRI and US images of cystic echinococcosis in fatty tissue 
of the right supraclavicular region. a Preprocedure T2-weighted MR 
image shows a Gharbi type 2 (CE 3A) hydatid cyst. b US obtained 

26 months after PAIR shows irregular contours, an increase in the 
solid component and pseudo-tumor appearance
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long-term follow-ups. Another study also demonstrated 
that CE lesions determined in soft tissues were successfully 
treated, and minor complications were detected only in 
two patients. The duration of hospital stay was calculated 
as mean 17.8 days [6, 17]. In our study, all hydatid cysts 
in soft tissues, adrenal glands and spleens were success-
fully treated via percutaneous methods. No major compli-
cations developed in any patients, abscesses were detected 
only in two patients (16.6%), and mean hospital stay time 
was found as 2.3 days. In follow-ups, no recurrences were 
observed in any of the patients.

Different from other catheterization methods reported in 
the literature, we use the trocar technique of direct catheter-
ization into the cyst. Therefore, we consider that the trocar 
method reduces the risk of fluid leakage and spillage into 
the adjacent tissues or abdomen. We also use alcohol as a 
scolicidal and sclerosing agent while performing percuta-
neous interventions. So, we obtain a scolicidal and scleros-
ing effect by performing a single procedure on the same 
day.

In the medical treatment of CE lesions, agents such as 
benzimidazole, albendazole and mebendazole are used 
[18]. Unfortunately, using these agents alone is insuffi-
cient in the treatment process. Before and after percutane-
ous treatments, these agents are administered prophylacti-
cally to prevent abdominal dissemination and recurrences 
[3]. In our study, albendozole was given to all patients by 
starting 10 days before and continuing for 3 weeks after the 
procedure.

US is a widely used imaging technique to screen and 
diagnose hydatid cystic lesions [2, 7, 19]. As well as its use 
in screening hydatid cysts, US is also used during percu-
taneous treatments and in the follow-ups of patients as an 
important noninvasive method compared to other imag-
ing techniques [17]. The type of cyst is defined through 
US findings based on the Gharbi and WHO classifica-
tions. The appearance of the disease on CT is not pathog-
nomonic and might be confused with benign or malignant 
disorders, such as single or multiple metastases, congeni-
tal cysts or pseudocysts, hematomas and other lesions [7, 
17]. However, CT is helpful in demonstrating the osseous 
and extraosseous extension of the disease and superior to 
MRI in demonstrating wall calcifications [17]. CT is also 
known to be more influential in the incidental identifica-
tion of hydatid cysts in asymptomatic organs, such as espe-
cially the adrenal gland [19]. MRI is, however, an effective 
screening method used to demonstrate soft tissue hydatid 
cysts, and the detachment of the pericyst from endocyst 
can be demonstrated better via MRI [20]. In addition, MRI 
can reveal cystic masses containing daughter cysts and 
waterlily signs, characteristics of hydatid cystic disease. 
The cyst wall shows a rim of low signal intensity on both 
T1- and T2-weighted images [17, 20]. In our study, US 

was primarily used in the diagnosis and follow-ups of CE 
lesions. MRI and CT were also included in our investiga-
tions, the former into the imaging of soft tissue CE lesions 
and the latter for hydatid cystic lesions of adrenal glands.

In conclusion, percutaneous treatments are safe and 
effective procedures with successful results in patients with 
extrahepatic hydatid cysts and should be assessed as impor-
tant alternatives to surgical interventions. We consider that 
further studies including larger populations are needed to 
support the percutaneous treatments of extrahepatic hydatid 
cysts.
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