
ABSTRACT

Objective: Surgery is still the first choice in complicated cystic echinococcosis. However, percutaneous methods have performed increas-
ingly in recent years. The Puncture, Aspiration, Injection, Reaspiration (PAIR) technique is mostly the preferred percutaneous method. The 
Puncture, Aspiration, Injection (PAI) technique is the new modified method, which is differentiated from PAIR technique by its applicability 
to all types of hydatid cysts (types 1–5) and unperforming of reaspiration. 
Methods: The 52 hydatid cysts were prospectively examined in the study. Thirty-four of them were Types I and II, 13 of them were Type III, 
and 5 of them were Types IV and V. The technique was performed using the 20 G Chiba needle under the guidance of ultrasonography. 
Maximum cyst contents were aspirated immediately after the puncture to reduce the intracystic pressure. After confirming that aspirated 
liquid does not contain bile and that cyst has no cystobiliary connection, 95% alcohol was injected into the cavity, safely. Reaspiration of 
alcohol was not performed. 
Results: The cyst sizes were reduced after PAI on ultrasonographic evaluations in all cases. The liquid component disappeared and the cyst 
got solid characteristic three months after the procedure. 
Conclusion: All hydatid cyst types can be treated safely and effectively with PAI technique without considering dimensions and whether.
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ÖZ

Amaç: Cerrahi komplike kistik ekinokokkoziste hala ilk seçenektir. Buna ragmen son yıllarda perkütan metodlar daha sık uygulanmaktadır. 
PAIR (Giriş, Aspirasyon, İnjeksiyon, Reaspirasyon) tekniği çok sık uygulanan bir metodtur. PAI tekniği (Giriş, aspirasyon, İnjeksiyon) reaspira-
syonun yapılmadığı ve tüm kist tiplerine (tip1-5) uygulanabilen yeni bir metodtur. 
Yöntemler: Prospektif olarak 52 hidatik kist olgusu çalışmaya alındı. Bunlardan 34’ü tip I-II, 13 tanesi tip III, 5 tanesi de tip IV ve V idi. Teknik 
ultrasonografi eşliğinde 20 G chiba ignesi kullanılarak yapıldı. Kist içine girer girmez kist basıncını düşürmek için maksimum içerik aspire 
edildi. Aspire edilen sıvıda bilier bağlantıyı gösteren safra sızıntısı olmadığından emin olduktan sonra kist kavitesi içine % 95 alkol verildi. 
Reaspirasyon yapılmadı. 
Bulgular: Üç ay sonraki ultrasonografik değerlendirmede tüm vakalarda kist boyutu küçüldü. Kistin likit komponenti kayboldu ve solit karak-
ter kazandı. 
Sonuç: İçerisinde kız vezikül, yoğun septasyon varlığı ve kist boyutuna bakılmaksızın tüm hidatik kistler PAI tekniği ile güvenli ve etkili bir 
şekilde tedavi edilebilir.
Anahtar Kelimeler: Kist hidatik, teropatik, metodlar. 
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INTRODUCTION

Cystic echinococcosis is a zoonotic disease caused by Echinococ-
cus granulosus. Its involvement shows a distribution of 60% in the 
liver, 20% in the lungs, and 20% in the other various organs. They 
have an annual growth as 1–30 mm in diameter and may contain 
daughter vesicles. The organism envelops the cyst to limit the 
disease. However, the cyst can continue growing and maintain its 
activity (1). Mostly they are asymptomatic and are coincidentally 
diagnosed. They may be presented with mild abdominal pain, 
infection, bile duct compression, peritonitis, and pneumonia. Oc-
casionally, sever anaphylactic reactions might be observed due to 
spontaneous or traumatic ruptures (2, 3). Currently, surgery is the 
first therapeutic choice in complicated cases; however, in recent 
years percutaneous methods have become increasingly import-
ant. The most commonly used method for percutaneous drainage 
is the Puncture, Aspiration, Injection, Reaspiration (PAIR) tech-
nique (4). However, this method has some limitations; it shows ef-
ficacy primarily on cysts of Type I and II. The Puncture, Aspiration, 
Injection (PAI) technique is the method that we apply in this study, 
which is differentiated from the PAIR technique by unperforming 
of reaspiration. The results of 25 cases that were treated by the PAI 
technique are presented in this study.

METHODS

Twenty-five patients with hydatid cysts, who were admitted to 
the Gastroenterology Clinic, were included in this study. Of the 
25 cases, 18 (72%) were female and 7 (28%) were male. Hydatid 
cysts were diagnosed and confirmed by ultrasonography (USG) 

and tomography. All cysts were located in the liver in all patients. 
The indirect hemaglutination (IHA) tests were high in all patients. 
Total number of cysts was 52. Informed consents of all patients 
were received. An approval was obtained for this study from the 
local ethics committee (2010/188). Out of 52 cysts, 34 were Type 
I and II, 13 were Type III, and 5 were Type IV and V (5). Before the 
procedure, all patients underwent albendazole treatment with a 
dose of 10 mg/kg for 4 weeks. Sedo-analgesia was performed with 
4 mg midazolame before the procedure. Cysts were punctured 
at the first attempt with the guidance of USG using 20 G Chiba 
needle. Maximum cyst contents were aspirated immediately af-
ter the puncture to reduce the intracystic pressure. After confirm-
ing that the aspirated liquid did not include bile and the cyst had 
no cystobiliary connection, 95% alcohol in half amount of initially 
aspirated liquid was injected into the cavity, safely. Reaspiration 
of alcohol was not performed. Next, 1cc of alcohol was injected 
into the needle tracts to avoid causing any seeding through the 
needle tract. Following the procedure, albendazole treatment was 
continued for 1 month. Just after the procedure, prophylactic cip-
rofloxacin treatment was administered with a dose of 2 × 500 mg/
day. Prophylactic antibiotic administration was performed to pre-
vent secondary bacterial contamination. The PAI method was es-
pecially convenient for cases with Type I and II cysts. The content 
of Type III cysts could not be completely aspirated because of the 
daughter vesicles. In these cases, daughter vesicles were aspirat-
ed as much as possible and same amount of alcohol was injected 
into the cavity before withdrawing the needle from the main cyst. 
In some cases, having many daughter vesicles and septations re-
quired a second procedure. In Type IV and V cysts, alcohol was in-

Figure 1. a, b. 21 aged female patients, Type III hydatid cyst 
localized at liver right lobe and neighborhood of right surrenal. 
A. Before treatment, B. Appearance 4 months after treatment

a

b

Figure 2. a, b. Hydatid cyst of 120 mm in diameter before 
treatment (a), Appearance 7 months after treatment (b). The 
cystic lesion reduced in size and became solid

a

b
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jected directly into the cysts because they did not have any liquid 
content to be aspirated. Generally, increased intracystic pressure 
may cause pain. Although the amount of the injected alcohol was 
dependent on the cyst sizes, administered volume were the max-
imum amount without causing pain in patients. The patients were 
controlled for biochemical, radiologic, and clinical evaluations in 
the 1st, 3rd, 6th, and 12th months. No pathology was observed in 
physical evaluations. They did not have any complains. Ultrasono-
graphic measurements of the cyst diameters were evaluated in the 
3rd, 6th, and 12th months.

Statistical analysis
Data analysis was performed using the computer software Sta-
tistical Package for the Social Sciences (SPSS 15.0, IBM Corpo-
ration, New York, USA). Differences in the distributions of demo-
graphic characteristics and laboratory data were evaluated using 
the paired-samples t-test (for continuous variables before and 
after treatment) and the one-way ANOVA test. Probability levels 
<0.05 were used as a criterion of significance.

RESULTS

The sizes of the cysts were reduced in USG measurements in 
all cases. Liquid components of the cysts disappeared and they 
had solid characteristics (Figure 1a, b, Figure 2a, b) in the control 
USG. Although IHA measurements markedly increased at the 
first control, there were progressive regression of the IHA titres 
at 6th and 12th months controls (p=0.002) (Table 1). The cases were 
followed-up for one year in terms of values as aspartate trans-
aminase (AST), alanine transaminase (ALT), alkaline phosphatase 
(ALP), gamma-glutamyltransferase (GGT), total-direct bilirubin, 
C-reactive protein (CRP), and white blood counts (WBC) (Table 1). 
No significant difference was observed between the biochemi-
cal values of pre- and post-treatment. Some cases (5%) had mild 
abdominal and shoulder pain, presumably sourced from perito-
neal irritation of alcohol administrations (Table 2). They mostly 
lasted for an hour and rarely continued for 24 h. No analgesic 
medication was required. Anaphylactic reaction secondary to the 
process was not observed. 

	 Before 			   After treatment	

	 treatment	 10th day	 1st month 	 3rd month 	 6th month 	 12th month 	 p

Cyst diameter/mm	 61,5 ± 35			   45±18	 36±15	 35±17	 0.003

Cyst hydatid IHA titre 	 1280±835			   1960±480	 640±572	 180±95	 0.002

AST U/L	 21.7±6.8	 18.9±7.5	 20.1±6.5	 19.8±8.4	 20.3±7.5	 24.4±8.9	 NS

ALT U/L	 26.5±5.0	 25.5±10.5	 19.2±8.6	 21.2±6.7	 22.7±9.8	 22.6±10.1	 NS

GGT U/L	 38.7±20.5	 34.4±16.7	 33.8±18.2	 39.1±11.5	 32.8±15.6	 36.4±9.7	 NS

ALP U/L	 208.4±88.7	 197.9±91.4	 207.5±69.2	 186.6±101.3	 211.6±68.6	 212±79	 NS

T bil mg/dL 	 0.6±0.2	 0.5±0.2	 0.8±0.1	 0.4±0.1	 0.7±0.3	 0.6±0.1	 NS

D bil mg/dL 	 0.1±0.1	 0.2±0.1 	 0.1±0.1 	 0.1±0.1 	 0.2±0.1 	 0.1±0.1	 NS

WBC/mm3	 7925±2384	 8337±2427	 6458±1438	 8698±1242	 6577±1027	 7650±1280	 NS

CRP 	 15.6±15.4 	 12.5±10.0	 15.5±5.0	 8.5±6.1	 7.5±4.8	 9.7±3.2	 NS
AST: aspartate transaminase; ALT: alanine transaminase; ALP: alkaline phosphatase; GGT: gamma-glutamyltransferase; T bil: total bilirubin; D 
bil: direct bilirubin; CRP: c-reactive protein; WBC: white blood count; IHA: indirect hemaglutination

Table 1. The biochemical measurements and USG follow-up of the patients before and during 1 year after the treatment 

	 PAI	 PAIR

Type of the process	 Puncture: Entrance to the cyst	 Puncture: Entrance to the cyst

	 Aspiration: Aspiration of the cyst contains	 Aspiration: Aspiration of the cyst contains

	 Injection: The injection of the 	 Injection: The injection of the 
	 scolicidal agent (alcohol)	  scolicidal agent (alcohol, 
		  hypertonic NaCL solution)

		  Reabsorbtion: The reabsorbtion of the  
		  scolicidal agent (after 20–30 min waiting period)

Which type of cysts can this 	 Very good for Type I, II, and 
technique be applied to	  III and good for Type IV and V	 Only for Type I and II

Size of the cyst	 All sizes are suitable	 Smaller than 6 cm is suitable

Process duration	 Shorter	 Long (waiting time of 20–30 min  
		  for scolicidal agent and time for reabsorbtion)

Complication	 Pain at the needle entrance area 	 Pain at the needle entrance area 
	 and shoulder (5%) 	  and shoulder (5%)

Table 2. Similarities and differences of the two techniques of PAI and PAIR 
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DISCUSSION

Surgery is still the most used method worldwide, but it does not 
have 100% efficacy on hydatid cyst treatment yet. Surgery inac-
tivates infectious materials, prevents contamination, and treats 
the residual cavities (3, 6). Numerous traditional surgery methods 
have been described, such as marsupialization, external tube 
drainage, partial or total cystectomy, omentopexy, capitonage, 
and cystojejunostomies (3, 6, 7). The surgical mortaliy rate is 3%, 
whereas complication rates (i.e., cystic infections, bleeding, bili-
ary fistules, sepsis, and anaphylaxis), especially in multiple cysts, 
ranges between 10%–12.5%. Mean hospital stays were 15.5 days 
(8). There is no accepted and uniform surgical technique, and 
each cyst may need different types of interventions in multiple 
cysts (9, 10). 

Currently, there is a great intense to perform minimal invasive 
surgical techniques instead of conventional methods, but lapa-
roscopic methods have some disadvantages such as bleeding, 
spreading of cyst materials, and limitation of the manipulation 
during process. 

In recent years, interventional radiologists and gastroenterologists 
have begun to use the PAIR and percutaneous evacuation of cyst 
content techniques (11-14). Nowadays, cysts are mostly being 
treated using the PAIR technique in combination with USG. In the 
PAIR technique; half of the cyst volume is aspirated, 20% hyper-
tonic saline solution is injected as 1/3rd of the initial cyst volume. 
After 20 min, the cyst volume is aspirated again (4). It is merely 
used for Type I and II cysts below the size of 6 cm. Additionally, 
it is not applicable for the cysts that are calcific and solid (15-18). 
The cysts in Type III and those bigger than 6 cm are treated with 
percutaneous drainage catheter administration (4, 19).

The cysts that are localized peripherally are estimated to be rup-
tured during punction. An estimated risk for anaphylactic shock 
due to the percutaneous drainage or spreading of cysts over 
peritoneal surface exists. However, entrance into the cyst passing 
through the liver paranchyme instead of the free edge of the cyst 
can reduce this risk. The frequency and mechanism of the shock 
is not well documented yet (20). Lewall et al. (21) have reported 
20 hydatid cyst ruptures without any anaphylaxis. The risks of the 
PAIR technique are also similar to those of the surgery. Besides 
this, the PAIR technique is quite better in terms of hospital stay, 
mortality, and morbidity (8). Various scolicidal agents following 
percutaneous cyst drainage have been used. Hypertonic saline 
and 95% alcohol are the mostly used ones (22, 23).

Our method described here has similar technical properties with 
the original PAIR technique. Not performing the reaspiration of the 
injected alcohol from the cyst cavity is the main difference of the PAI 
technique from the PAIR technique. For this reason, we called it as 
the PAI technique. The waiting time of scolicidal agent is approxi-
mately 20–30 min. Because injected alcohol is not reabsorbed, PAI 
is also a short procedure as compared with PAIR (Table 2). 

We suggest that not only the cysts in Type I and II but also all 
other cysts can be treated by the PAI technique. In the PAIR 
technique, as the alcohol is reaspirated, there is a probability of 
some daughter vesicles not to be exposed to injected alcohol. 
Especially in cysts with septations, daughter vesicles can main-

tain their viability since alcohol cannot penetrate all neighbor 
compartments, whereas in PAI technique, alcohol is absorbed 
slowly so that it can completely contact and damage the ger-
minative inner membrane of the cyst. Although the daughter 
vesicles are not aspirated percutaneously, alcohol penetrates the 
vesicle membrane easily and kills all vesicles. Injected alcohol, in 
cases with septation, can penetrate through the neighbor com-
partments and cause the death of cysts. In all cases, IHA test val-
ues increased gradually in the early period after the procedure 
but reduced significantly in the late period. Cysts diameters were 
also decreased on ultrasonographic examination. It may suggest 
that thick cyst wall can be destroyed immunologically. The man-
agement of the large cyst cavities is difficult and can lead to some 
problems after surgery (9). In the PAI technique, the cavity re-
gression occurs progressively even in a large cavity (Figures 1, 2). 
The cysts with noneligible walls should be avoided to inject large 
amount of alcohol due to the risks of sclerosing cholangitis and 
damage to liver parenchyme. Our cases were followed-up for 
one year after the procedure to check for complications such as 
sclerosing cholangitis and abscess formation. No major compli-
cations was observed. 

In conclusion, hydatid cysts can be treated with the PAI tech-
nique without considering whether they include size differences, 
septations, and daughter vesicles. The exposure to alcohol for 
a long time considerably increases the success of the treatment 
and may cause complete resolution even in large cysts (Figure 
2a, b). As the thickness of the cyst wall decelerates the absorb-
tion of the alcohol, theoretically, this procedure is free from the 
risk of damaging the liver paranchyme and developing scleros-
ing cholangitis. According to these results, PAI is a safe, easily 
performed, and effective treatment option for all kinds of hy-
datid cysts.
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