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the cyst. The patients can be asymptomatic or present 
with abdominal fullness or vague abdominal pain.2,3 
Surgical management in the form marsupialization 
and tube drainage, omentoplasty, or hepatectomy was 
the mainstay of  treatment.4 Medical management with 
benzimidazole compounds proved to be effective against 
the larval forms. Reports of  accidental puncture of  cysts 
without any complications led to the development of  the 
percutaneous treatment with the use of  scolicidal agent.5 
In the year 1985, Mueller et al. fi rst reported percutaneous 
treatment of  hepatic hydatid cysts.6 Subsequently, 
puncture-aspiration-injection-reaspiration (PAIR) was 
recommended by the WHO as an alternative method to 
surgery.7 In recent years percutaneous drainage of  hepatic 
hydatid cysts has emerged as a cost-effective, safe, well 

INTRODUCTION

Cystic echinococcosis is an infestation caused by the 
larval form of  Echinococcus granulosus which is an endemic 
disease found in the cattle rearing areas of  South 
East Asia namely India.1 The clinical features of  the 
disease depend on factors such as the size and site of  
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Abstract

Introduction: Hydatid disease of the liver is an endemic disease in the rural areas of the cattle rearing countries of the world 
like India. Many treatment options are available for the same including surgery and medical therapy. The introduction of modifi ed 
puncture aspiration, injection of scolicidal agent, and reaspiration (PAIR) under sonographic guidance in recent years has 
provided a new treatment option.

Purpose: The purpose of this study was to evaluate the effi cacy of percutaneous treatment of hepatic hydatid cysts under 
sonographic guidance using betadine (10% povidone iodine + 1% free iodine) and hypertonic saline (20%).

Materials and Methods: A total of 48 patients are having Gharbi Type I and II cysts underwent modifi ed PAIR procedure under 
ultrasound guidance with the use of local anesthesia. 18G needle was used for the puncture of the cysts, and scolicidal agent 
was introduced. The scolicidal agents used were hypertonic saline in 24 patients and betadine in 24 patients which was allowed 
to act for a period of 30 min. The cysts were allowed to drain using a pigtail catheter which was left in situ. The patients were 
followed up for a period of 12 months. The therapeutic response was assessed by using serial ultrasound scans in all patients 
every 3 months for 1 year. Reduction in size, pseudomass formation, and wall calcifi cation were used as assessment parameters.

Results: Reduction in size, pseudomass formation, and wall calcifi cation was seen in 46 patients. Two patients treated using 
hypertonic saline showed recurrence at 6 months who were then treated with betadine.

Conclusion: Modifi ed PAIR therapy is a cost-effective, safe, well tolerated, and minimally invasive treatment for the treatment 
of Gharbi Type I and Type II hepatic hydatid cysts. The betadine is a preferred scolicidal agent compared to hypertonic saline.
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tolerated, and minimally invasive treatment with lack of  
serious complications like death.2,5,8-11

The purpose of  this study was to determine the 
effectiveness of  modifi ed PAIR therapy using hypertonic 
saline and betadine (povidone-iodine) as scolicidal agents.

MATERIALS AND METHODS

Patient Selection
The study was carried out from March 2004 to July 2015 
in the Department of  Radio-Diagnosis, Pt. JNM Medical 
College, Raipur, India. Inclusion criteria were patients 
having single or multiple Gharbi Type I (Figure 1) and 
Type II hepatic hydatid cysts of  size more than 5.0 cm. 
Exclusion criteria were patient unwilling for treatment, 
Gharbi Type III-V, cysts with biliary communication, and 
inaccessible cysts. The total of  48 patients underwent the 
procedure during this period after undertaking a written 
and informed consent. 20 were female, and 28 were male 
in the age group of  12-65 years. 35 cysts were Gharbi 
Type I and 13 cysts were Gharbi Type II. The cyst diameter 
varied between 5 and 13 cm with average cyst size being 
7.3 cm. 38 cysts were in the right lobe while 10 cysts were 
in the left lobe. 37 patients presented with abdominal pain, 
6 patients presented with abdominal discomfort, 2 patients 
presented with breathing diffi culty while 3 patients were 
asymptomatic.

Procedure
The diagnosis was established using ultrasound machine 
(Prosound-4000, Aloka, Japan and Aplio-MX, Toshiba, 
Japan) and serological tests namely ELISA and classifi cation 
of  the hepatic hydatid cysts was done using Gharbi 
classifi cation. By this classifi cation, Type I cyst refers to 
a simple cyst without septae, fl oating membranes, and 
daughter cysts, Type II cyst refers to a cyst with fl oating 
membranes; Type III cyst is a hydatid cyst with daughter 
cysts, Type IV cyst is a cyst with internal echoes and solid 
areas, and Type V cyst refers to areas of  calcifi cation in 
the cysts. Communication with the biliary tree was ruled 
out by examining the cyst fl uid for bile pigments and 
salts. Routine hemogram and liver function tests were 
performed prior to the procedure. Prophylactic oral 
albendazole 400 mg twice daily was started 7 days prior 
to the procedure for all patients to avoid anaphylaxis. 
Oral albendazole was continued for a period of  1 month 
after the procedure. After an overnight fast for at least 6 h 
patients underwent sonographic evaluation for ascertaining 
the depth of  the cyst. Before starting the procedure, 
emergency tray containing drugs such as adrenaline, 
atropine, hydrocortisone, and chlorpheniramine maleate 
was kept ready for anaphylaxis in the form of  laryngeal 

edema, asthma, hypotension, or shock. After administering 
local anesthetic (2% lignocaine), the hepatic cysts were 
punctured using 18 gauge needle (Figure 2) and fl uid was 
aspirated using 8 French or 10 French pigtail catheter 
(Blue Neem, India) leaving behind only a small amount of  
fl uid to visualize the catheter tip. The aspirated fl uid was 
examined for bile pigments and salts to rule out biliary 
communication. The scolicidal agent (20% hypertonic 
saline used in 24 patients and 10% betadine used in 
24 patients) was injected into the cyst and left in situ 
for 30 min after clamping the catheter (Figure 3). The 
scolicidal agent injected was two-thirds of  the aspirated 
volume. The scolicidal agent was reaspirated after 30 min, 
and the pigtail was left in situ (Figure 4). Vital monitoring 
was done during the entire procedure and for 24 h after the 
procedure for any feature of  anaphylaxis. The catheter was 
connected to a drainage bag and removed after the 24 h 
aspirate was <20 ml which was in the range of  2-7 days. 
The entire procedure lasted for a range of  35-50 min. 
The patients were followed up for 1 year by ultrasound 
examination in every 3 months.

Figure 1: Gharbi Type I hepatic hydatid cyst

Figure 2: Puncture needle within the cyst
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RESULTS

All the 48 patients showed a response to treatment at 3 months 
follow-up sonography in the form of  a reduction in the size 

of  the cyst. The average size of  the cysts after 3 months was 
3.5 cm in diameter. Resolution of  the presenting symptoms of  
abdominal pain, abdominal discomfort, and breathlessness was 
noted in all the patients at the end of  3 months. 41 patients at 
6 months follow-up showed pseudomass formation (Figure 5) 
while 5 patients showed wall calcifi cation. Two out of  the 
24 patients treated using hypertonic saline as a scolicidal agent 
showed recurrence on 6 months follow-up sonography. They 
were subsequently treated using betadine as a scolicidal agent. 
No recurrence was noted in them on follow-up sonography, 
and pseudomass formation was noted at the end of  6 months. 
37 patients showed wall calcifi cation at the end of  1 year on 
sonography. Further reduction in cyst size was noted in all 
patients at the end of  1 year with the average size of  2.6 cm. 
A hospital stay of  the patients ranged from 2 to 9 days with an 
average stay of  5 days. Severe complications like anaphylaxis 
and death were observed in none of  the patients. Pain at the 
injection site was the most common complication noted in 
17 patients which was managed using non-steroidal anti-
infl ammatory drugs. Febrile illness was noted in 9 patients 
which was managed using intravenous ceftriaxone for a period 
of  3 days (Table 1).

DISCUSSION

The hydatid disease is an endemic disease in the cattle 
rearing areas of  South-East Asia namely India and is a 
major health problem. Until recent times, surgery has been 
the preferred modality for hepatic hydatid cysts. However, 
surgery is associated with mortality in up to 6% of  the cases.12 
Recurrence rates after surgery has been reported to be from 
2% to 25%.13-15 Minimally, invasive methods such as PAIR 
along with oral anti-helminthic therapy is effective with better 
outcome than surgery in the Gharbi Type I and II cysts with 
the added advantage of  less morbidity, cost effectiveness, 
and reduced hospital stay. In our study, we classifi ed hepatic 

Figure 3: Injection of scolicidal agent producing internal echoes 
using pigtail drainage catheter

Figure 4: Pigtail catheter in situ post reaspiration

Figure 5: Pseudomass formation at 3 months follow-up

Table 1: Injections of Scolicidal Agent
Parameters Scolicidal agent Total

Betadine Hypertonic saline
Appearance of cysts

At 3 months
Reduction in size 24 24 48

At 6 months
Pseudomass formation 23 18 41
Wall calcifi cation 3 3 6
Recurrence - 2 2

At 12 months
Reduction in size 24 24 48
Wall calcifi cation 20 17 37
Recurrence - - -

Complications
Pain at injection site 9 10 19
Febrile illness 1 7 8
Hospital stay (average) 4.6 days 5.4 days 5 days
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hydatid cysts sonographically using Gharbi classifi cation16 
and treated Gharbi Type I and II cysts. We performed 
the procedure under sonographic guidance using the 
transhepatic route for the puncture with the help of  a 18G 
needle. The pigtail catheter was introduced and left in situ for 
the purpose of  aspiration, injection, and reaspiration. Various 
scolicidal agents have been used by various investigators 
such as 20% hypertonic saline, 95% alcohol, betadine (10% 
povidone iodine; 1% free iodine).17-19 WHO recommends 
the use of  hypertonic saline as a scolicidal.7 In this study, 
both 20% hypertonic saline and betadine were used in a 
randomized manner in an equal number of  patients. We 
observed a reduction in the cyst size in all the patients at 
3 months follow-up. It was noted that 2 patients treated with 
hypertonic saline showed recurrence at the end of  6 months. 
They were subsequently treated with betadine which showed 
no recurrence. All the patients treated using betadine showed 
no recurrence. At the end of  1 year follow-up, all the patients 
showed a reduction in cyst size while pseudomass formation 
was noted in 43 patients and wall calcifi cations in 37 patients. 
Thus, betadine was 100% effective whereas hypertonic saline 
was 92% effective which led us to conclude that betadine 
was a better scolicidal agent. In our study, oral albendazole 
400 mg twice daily was administered to all the patients before 
the procedure and continued for a period of  1 month after 
the procedure to prevent anaphylaxis and recurrence. Many 
studies show that modifi ed PAIR is as effective as surgery 
with lower complication rates.11,20-22

CONCLUSION

Results show that modifi ed PAIR therapy is cost effective, 
safe, well tolerated, and minimally invasive treatment of  
Gharbi Type I and II hepatic hydatid cysts with a reduction 
in hospital stay. In our study, we also concluded that 
betadine is a better alternative to hypertonic saline.
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