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ABSTRACT
Objective: To evaluate efficacy, safety and the long-term results of percutaneous imaging-guided treatment of hydatid 
cysts (HC) in children and to discuss the differences of applied percutaneous interventional techniques.
Material and Methods: Our retrospective study was conducted with the approval of the local ethics committee. 
Between October 2009 and April 2014, 34 children (22 female, 12 male; mean age 9.1±3.2 years) with type WHO-CE 1 
and CE 3a, 60 HC underwent percutaneous treatment. For 32 cysts smaller than 6 cm in longest diameter the method 
of treatment was ‘Puncture, Aspiration, Injection, Reaspiration” (PAIR), for 28 cysts with diameters larger than 6 cm the 
method of treatment was catheterization. Catheter was leaved to free drainage in 16 cysts, out of which 12 was ended 
in single session. All patients were followed first month and every 3 months during the 1st year, every 6 months during 
the 2nd year, and after then yearly. 
Results: Thirty two cysts with a diameter of less than 6 cm were treated with the PAIR method, and 28 cysts with 
a diameter greater than 6 cm were treated with catheterization method. While the catheter was left in free drainage 
in 16 cysts, the catheter was removed at the end of the procedure in 12 cysts, and the treatment was terminated in 
one session. Percutaneous treatment of HC was successful in all patients. Mean volume reduction was 74.6% with 
PAIR, 78.7% with single session catheterization, and 57.9% in catheterization – free drainage methods. The most 
potent method is single session drainage followed by catheterization – drainage and lastly PAIR (p < 0.000). Mean of 
hospitalization periods were 16 hours for both of those patients treated with the PAIR technique, and single session 
catheterization, 2.1 days for the patients treated by catheterization – free drainage. The mean follow-up was 93.6 
months.
Conclusion: Percutaneous HC treatment is a highly efficient, successful and safe procedure. Percutaneous treatment 
should be preferred in WHO CE type 1 and 3a cysts especially in pediatrics. Performing the catheterization without keeping 
it in the cavity makes it advantageous in pediatrics because of convenience of approach, low pain, high patient adherence, 
and short hospitalization period.
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ÖZ
Amaç: Çocuklarda perkütan yöntemle kist hidatik tedavisinin etkinliğinin, güvenirliğinin ve uzun dönem takip sonuçlarının 
değerlendirilmesi,uygulanan perkütan girişim tekniklerinin farklılıklarının tartışılması amaçlandı.
Gereç ve Yöntemler: Retrospektif olan çalışmamız hastanemiz akademik kurullundan onayı alınarak yapıldı. Çalışmaya, 
Ekim 2009 ve Nisan 2014 tarihleri arasında perkütan tedavi uygulanan WHO tip 1 ve 3a, toplam 60 kisti bulunan, 
34 çocuk hasta (22 kız, 12 erkek; ortalama yaşları 9.1±3.2 yıl) dahil edildi. Çapı 6 cm’den küçük kistler “Puncture, 
Aspiration, Injection, Reaspiration” (PAIR) yöntemi ile, 6 cm’den büyük kistler kataterizasyon yöntemi ile (tek seansta 
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between October 1, 2009 and April 1, 2014 (5). The diagnoses 
of the patients were made by US examination performed by an 
interventional radiologist (GBI) who has approximately 15 years 
of experience in hydatid cysts. The diagnosis was confirmed 
by observing an anechoic cyst (WHO CE1) with a stretched 
wall due to its pressurized content, or a cystic structure with a 
collapsed germinative membrane (WHO CE3a). Five cysts were 
extrahepatic extra-hepatic localization (mesenteric [n = 2], renal 
[n=1], adrenal [n = 1], and splenic [n=1] ), 55 cysts were hepatic 
localization (Table I). Although localizations were different, same 
PT techniques were applied to all cysts (6,7). None of the cysts 
subject to this study underwent surgery before the episode of 
PT. Prophylactic Albendazole (Andazol®, Biyofarma, İstanbul, 
Turkey) treatment was initiated 1 week before and continued 
till 6 months after the procedure, with monthly control of liver 
function tests. Also, prophylactic antibiotherapy (single dose 
cephalosporine) was given to all patients before the PT. Indirect 
hemagglutination test was performed in all patients of which 
26 % (9/34) of results were negative. Exclusion criteria for the 
patients in the study included a) having active multivesicular 
and/or semisolid cysts (WHO CE 2, 3b) and inactive (WHO CE 
4, 5) cysts and b) inadequate follow – up after treatment.

Interventional Procedure

All interventions were performed with ultrasound (US) 
(Hitachi, Preirus) and floroscopy (Mindray, DC-3) guidance 
and operating room conditions. Intravenous midazolam and 
propofol were administered for deep sedation and analgesia by 
the anesthesiology team under continuous monitoring. Local 
anesthesia was implemented using Bupivacain.

PAIR technique described by Ben Amor et al. (8) After US – 
guided puncture with an 18–20 gauge puncture needle, cyst 
content was a spirated. Under fluoroscopic guidance 5–10 cc 
contrast was injected to the cyst cavity to check for the presence 
of biliary communication. If there had been no communication, 
fluid content was almost totally aspirated. 20% hypertonic 
saline solution at 30–50% the volume of the initial cyst cavity 
was injected into the cavity under fluoroscopic control. After 
6 – 10 minutes of waiting, the maximum possible amount of 
fluid was re-aspirated. At last step, 96% ethanol at 30–50% of 

INTRODUCTION

Hydatic cyst (HC) disease is a medical treatment–resistant 
infestation, still having endemic regions over the world and 
in our country (1,2). Because of the high incidence, HC is a 
serious problem in children in our country (3). 

Especially in abdominal HC disease, percutaneous 
interventional approach is the most preferred management 
modality in selected cases because of low morbidity, 
mortality and cost – benefit rates. Percutaneous therapy (PT) 
is suggested by expert panel of World Health Organization-
Informal Working Group on Echinococcosis (WHO – IWGE) in 
first line in patients with CE1 (Cystic Echinococcosis type 1) 
and CE3a (Cystic Echinococcosis type 3a) cysts, and those 
not accepting surgery, as well as previously operated cases (4). 
PAIR ‘Puncture, Aspiration, Injection, Reaspiration” method, 
catheterization-followed by free drainage and single session 
catheter drainage are percutaneous treatment methods that 
have been defined.

Purpose of this study is to evaluate efficacy, safety and the 
long-term results of percutaneous imaging– guided treatment 
of hydatid liver cysts in children and to reveal the differences 
of applied percutaneous interventional techniques, including 
single session catheterization, and catheterization followed by 
free drainage.

MATERIALS and METHODS

Patient population

The study was conducted with the approval of our hospital’s 
academic board. The details of PT were explained to the 
patients, and/or their parents, and written informed consent 
was obtained before therapy.

This retrospective study included 34 consecutive patients (12 
male/22 female, mean age 10.3±3.7, age ranges 4-17 years)  
with 60 HC (WHO CE1 [n =56] and CE 3a [n =4 ]) who underwent 
percutaneous interventional radiologic treatment for HC 

veya kataterin serbest drenaja bırakılması şeklinde) tedavi edildi. Hastalar işlem sonrası 1. ay, ilk yıl 3 ayda bir, ikinci yıl 6 ayda bir ve sonra 
yıllık kontrollere çağrıldı. 
Bulgular: Çapı 6 cm’den küçük 32 kist PAIR yöntemi ile, 6 cm’den büyük 28 kist ise kateterizasyon yöntemi ile tedavi edildi. On altı 
kistte katater serbest drenaja bırakılırken, 12 kistte işlem sonunda kateter çekilerek tedavi tek seansta sonlandırıldı. Perkütan tedavi tüm 
kist hidatiklerde başarı ile sonuçladı. Ortalama volüm kaybı PAIR yönteminde %74.6, tek seans kateterizasyonda %78.7, serbest drenaja 
bırakılmış kateterizasyonda ise % 57.9’du. Tek-seans kateterizasyon en etkin yöntem olarak saptandı ve bunu sırasıyla kateterizasyon ve 
PAIR yöntemleri izledi (p<0.000). Ortalama hastanede kalış süresi PAIR ve tek seans kateterizasyon yöntemlerinde 16 saat, serbest drenaja 
bırakılmış kateterizasyon yönteminde ise 2.1 gündü. Ortalama takip süresi 93.6 aydı. 
Sonuç: Perkütan kist hidatik tedavisi oldukça etkin, başarılı ve güvenilir bir yöntemdir. Özellikle çocuklarda, tip 1 ve tip 3a kistlerde 
tercih edilmelidir. İşlem sırasında konforu, işlem sonrası ağrının azlığı, yüksek hasta uyumu nedeniyle tek seans kateterizasyon çocuklarda 
oldukça avantajlıdır.
Anahtar Sözcükler: Çocuk, Kist hidatik, Perkütan tedavi
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the volume of the initial cyst was injected into the cavity and re-
aspirated after 5 minutes and the needle was withdrawn.

For cysts with diameters larger than 6 cm the method of 
treatment was catheterization. After US–guided puncture with 
an 18–20 gauge puncture needle, a 6 Fr or 8 Fr pigtail catheter 
(Flexima™, Boston Scientific, USA) was placed into the 
cavity over the guide wire (Amplatz guide wire, pbn Medicals, 
Denmark). PAIR method was applied after the catheter was 
placed. While the catheter was left in free drainage in some 
of the patients (catheterization–free drainage), the procedure 
was terminated by pulling the catheter in others (single session 
catheterization).

In the first years, we left the catheter in free drainage in all patients 
we catheterized. However, we experienced some difficulties 
in pediatric patients tolerating the catheter. Pain, prolonged 
hospital stays, and catheter dislocation, especially in younger 
patients, were some of these difficulties. Considering the 
success rates in studies in which single session catheterization 
was applied  in the literature, we performed the procedure in 
single session in all patients we applied catheterization in recent 
years and we did not leave the catheter in free drainage (9).

After initial fluid aspiration, observation of clear fluid under 
high pressure and detachment of endocyst from pericyst after 
punction or during waiting period with saline solution, were 
highly suggestive of viability of hydatid cyst (10,11). The initially 
aspirated cyst content was examined for fragments of germinal 
membrane, hooklets, and scoleces or daughter cysts and the 
diagnosis was confirmed cytologically. Criteria for the cure after 
treatment were either total or more than 50 % volume reduction, 
and gaining semi–solid (heterogeneous) appearance.

All patients were followed first month and every 3 months during 
the 1st year, every 6 months during the 2nd year, and after then 
yearly. An US examination was performed at every follow-up, 
and changes in cyst volume and morphology were recorded.

Statistical analysis

Continuous data that were expressed as the mean ± standard 
deviation (SD) or median (interquartile range) were analyzed 
using a t-test or Mann-Whitney U test. Categorical data that 
were expressed as numbers with percentages were compared 
using a χ², McNemar or Fisher’s exact test. Binary logistic 
regression analysis was performed to identify compare the 
therapeutic efficacy of 3 methods. The reason for this test 
was the possible bias caused by significantly different pre – 
treatment cyst volumes that could affect the results of the t 
test without correcting for this confounding factor. Statistical 
analysis was conducted with statistical software (SPSS, version 
18.0; SPSS Inc, Chicago, IL, USA). Results were considered 
statistically significant at p<0.05.

RESULTS

Thirty –two cysts were treated with PAIR. For 28 of the cysts, 
the intervention was performed with catheterization. After the 
injection of the hypertonic saline solution, 6 F (n =9) or 8 F (n 
= 19) pigtail catheter was placed into the cavity. In 16 of these 
cysts, catheter was withdrawn and procedure was ended in 
same session (single session drainage). After placement of the 
catheter, it was remained to free drainage in 12 cysts.  The 
average drainage time was 2.1 days (range, 1-4 days). Catheter 
was completely withdrawn when cumulative drainage was 
less then 10 cc daily. The mean hospitalization periods were 
1 day (mean, 16 hours) for the patients treated with the PAIR 
technique alone, and catheter withdrawal in same session. The 
mean hospitalization periods were 1-4 days (mean, 2.1 days) 
for the catheterization – free drainage patients.

The mean follow-up was 93.6 months (range, 6–120 months). 
Average cyst volumes before treatment were 43.8±65.2 ml for 
the lesions treated by the PAIR technique and 230.4±197.6 
ml for the lesions treated by the catheterization technique. 
Disappearance, significant volume loss (more than 50%), 
semisolid appearance (heterogeneous echo patern) were each 
considered as cure parameters (Figure 1). The volume reduction 
of the cysts was 74.6% for treated with PAIR, 78.7% for treated 
with single session catheterization, and 57.9% for treated 
with catheterization free drainage methods. Pretreatment cyst 
volumes, posttreatment volume loses and statistical results 
were shown at table II. When the effectivity of 3 therapeutic 
procedures are compared by the linear regression analysis, 
results show the most potent method is single session drainage 
followed by catheterization – drainage and lastly PAIR (p<0.001). 
Volume reduction of catheterized cysts in first month was more 
in freely drained catheterized cyst than others (p<0.001). But 

Table I: Demographic data and clinical features of patients, 
localizations and clasiffication of HC.

n (%)
Sex

Female
Male

13 (21)
38.2 (61.8

Complaints
Pain
Mass
Asymptomatic

27 (79.4)
2 (5.9)
5 (14.7)

Localization
Liver
Mesenteric
Adrenal
Kidney
Spleen

55 (90.3)
2 (3.8)
1 (1.9)
1 (1.9)
1 (1)

Cyst classification
WHO, CE1*
WHO, CE 3a

56 (92.1)
4 (7.9)

*World Health Organization, Cystic Echinococcosis type 1 and 3a
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DISCUSSION

Image-based, stage-spesific approach is recommended 
for choosing most appropriate therapeutic modality in CH 
(2,4,12,13). The most important determining factor in choosing 
therapeutic approach is cyst type. Thus far different treatment 
methods are reported for active CE 1-2-3 cysts (5,12). Surgery 
is preferred for complicated cysts, WHO CE2 and CE3b cysts 
or cysts communicating with the biliary tree and have high 
recurrence, morbidity, mortality rates (1,2,14-17). It has been 
reported that, surgical morbidity in pediatric patients is 8–16%, 
average hospitalization time is 14–15 days (18-20).

PT is mostly prefered in properly selected patients ( 10,11,16). 
Recurrence (0–3.5%) and major complication (0–10%) rates are 
lower than surgical series (9,10,16,17,21-24). PT is described 
as first choice in inoperable patients and those who refuse 
surgery, in cases of relapse after surgery and, in CE1 and CE 
3a cysts by WHO-IWGE specialists (4). Transhepatic approach 
make it strongly controlled and safe (10,14,23,25). In our study 
there is no seeding, anaphylactic reaction secondary to cyst 
rupture and peritoneal implantation and this situation shows 
transhepatic punction’s priority. Medical treatment alone has 
been proven to be inadequate for HC but combination with PT 
increases success (2,14,15,25,26). There is no consensus of 
prophylactic anti–helmintic therapy time in the literature (27). 
Oral Albendazole therapy was applied 6 months after the 
procedure in our patients, and it is thought of that contributed to 
the success. Alcohol injection reduces recurrence, and should 
apply also considering toxic side effects (10,16,23,28,29). In this 
study, there is no complication secondary to alcohol, because 
alcohol was used after seeing no biliary communication by 
scopic guidance (Figure 3).

Ustunsoz et al. have reported that small cysts (6–8 cm) became 
solid in the catheterization group earlier than in the PAIR group. 
They maintained chosen percutaneous method type and cyst 
size was important in determining the result (10). Kabaalioglu 

in last follow-up, there was no statistical difference between 
two catheterized groups. More time after PT leaded to more 
volume reduction and solid appearance in cysts and statistical 
difference was significant (Table II) (p<0.001).

During and after procedure, 5 (14.7%) patients experienced 
minor complications. Two (5.8 %) patients presented with mild 
urticaria during the procedure and responded to antihistamines. 
Two (5.8%) patients developed a mild fever spike at first 8 
hours after intervention and responded antipyretic – analgesic 
treatment. In one patient (2.9%), intracavitary minor hemorragia 
developed. The catheter was allowed drain freely. After 24 
hours, drainage stopped and there was no residual collection. 
Follow-up US examination revealed resorption and cure. Two 
(5.8%) patients showed gastric intolerance according to oral 
albendazole treatment. Medication was stopped in one week 
and no recurrence was seen in this group. There was no 
anaphylactic reaction, recurrence, cavity infection, abscess 
and mortality due to the procedure. As major complications, 
two patients (5.8%) undergone re–catheterization because 
of insufficient cavitary volume reduction. In one patient, had 
650 cc volume type CE 1 cyst treated with single session 
catheterization, US examination showed insufficient volume 
reduction and internal echoes at 3rd month control. Cyst was 
re – catheterized and treated with single session catheterization 
again. After second procedure, cyst volume reduction was 
more than 50% and there was no internal echo (Figure 2). In 
one patient (2.9%) with CE 1 cyst that was 14 cm in diameter 
treated with catheterization free drainage, US examination 
demonstrated increase of volume at 2nd year control. This 10 
cm in diameter cyst was re-catheterized and biliary fistula was 
shown with fluorospic guidance. After two weeks, daily catheter 
drainage was less then 10 cc and catheter was withdrawn. 
At first month control US examination showed that diameter 
of cyst was 10 cm again. Cyst was re-catheterizated and 
required endoscopic intervention (sphincterotomy, biliary stent 
implantation). Eventually after 2 months, the patient required 
surgery because the fistula was still patent.

Table II: Evaluation of cyst volumes in three methods.

Method (n) Pretreatment cyst 
volume (ml)

Posttreatment cyst 
volume (ml)

Average 
volume loss% p Time for 50 % and more 

volume loss (mean)
PAIR (n =32) 43.8 ± 65.2 14.3 ± 28.6 74.6 0.04 5 weeks
Single Session 
Catheterization (n=16) 250.3 ± 227.6 70.6 ±112.2 78.7 0.02 7 weeks

Catheterization–free 
drainage (n=12) 202.2 ± 150.1 78.2 ± 130.3 57.9 0.009 4 weeks

Table III: Two catheterized group’s volume analysis.
Posttreatment cyst 

volume in first month 
(ml)

Posttreatment cyst 
volume in last folow-

up(ml)

Average volume 
loss(%) p

Single session catheterization (n=16) 140.7 ± 119.7 70.6 ± 112.2 77.2 ± 9.7 0.1
Catheterization – free drainage (n= 12) 184.2 ± 188.4 78.2 ± 130.3 66.8 ± 19.5 0.002
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Figure 1: A 12-year-old female with WHO CE type 1 HC. A) US image shows the pretreatment view of the cyst. B) After single 
session catheterization; cystic component was obviously reduced, there was a volume lose more than 50 % at first month US. C) US 
image shows the semisolid apperance of the cyst at first year follow-up.

A B C

A B C

Figure 2: A 14 year-old female with  WHO CE type 1 HC. A) US image shows the pretreatment view of the cyst. B) After single 
session catheterization; germinative membrane was detached but there was no significant volume reduction at 3rd month follow-
up. C) After second single session catheterization, cyst was semisolid at 2nd month examination.

et al. (21) suggested that PAIR method even cysts bigger than 
6 cm in diameter. In their prospective study, which compared 
PAIR and catheterization methods there is no difference in 
complication and success rates (30). Polat et al. (9) treated 120 
HC with single-session catheterization, and reported significant 
size reduction in long-term follow-up.

There are only limited reports of PT in children (18,31,32). Dilsiz 
et al.(31) treated 14 HC and used only PAIR method even in cyst 
11 cm in diameter with high efficacy and safety. They suggested 
that PAIR was adequate even in cysts bigger 6 cm in diameter. 
In cases with relatively large cysts, there is a known and 
frequent risk of needle occlusion seen in the PAIR method, due 
to high concentration of scoleces  inserting a drainage catheter 
increase the effectivity, but can be a challenging way in the 
already uncooperative child patient, who is traumatised psycho 

– socially due to illness itself. In the modern era, least invasive 
possible methods with the shortest durations are sought, in 
all but especially difficult to cooperate cases like in pediatrics. 
Catheterization mostly followed by free drainage for few days, is 
the method of choice in the cysts larger than 6 cm in diameter. 
In the study consisted of 51 liver HC, cysts bigger than 6 cm in 
diameter were catheterizated and allowed drained freely (32). 
One day after the procedure, they applied ethanol injection under 
scopic guidance, accompanied by an anesthetists and sedation 
again.  It creates need for hospitalization, adequate fixation – to 
prevent dislocation, which can be frequent in a restless child, 
and more resource utilization. Single session catheter drainage 
followed by removal of the tube after adequate shrinkage of 
the cyst, is a potential candidate to replace this method in this 
manner. This can decrease the costs, and increase the patient 
adherence, but the non – inferiority of the method is a subject to 
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important. In cysts less than 6 cm in diameter PAIR is usually 
effective, on the other hand, in larger cysts single session 
catheterization makes it advantageous because of convenience 
of approach, low pain and short hospitalization period, and 
non–inferior in the rate of volume reduction compared to 
catheterization–drainage method.
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