
cyst vanishing or observation of a linear echoic scare (vestiges). 
The percentage of the solidified area was determined by Computer 
Assisted Design (CAD) program. The cyst inactivity was defined if 
the cyst content solidification was total or almost total (> 90%).
RESULTS: The final evaluation of the 62 cysts showed a 
therapeutic efficacy of 87.1% (54 cysts), from which 48 (77.4%) 
reached a solidified pattern greater than 90% and six (9.7%) 
vanished. From the remaining nine cysts, three (4.8%) were 
referred to surgery in the second and third evaluations due to no 
alteration of its pattern (all cysts type 2); two (3.2%) reached 
solidification lower than 90%; and three (4.8%) relapsed (cysts type 
2). No major complications or mortality were observed, neither 
secondary echinococcosis after PAIR.
CONCLUSION: PAIR is an effective and safe method to treat 
cysts type 1 and 3a of the WHO-IWGE US classification. The 
efficacy was 96.2% in cysts type 1 and 95.8% in cysts type 3a. 
It is not indicated in multivesicular cysts (type 2), in which the 
therapeutic failure was 50%.
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INTRODUCTION
The annual incidence of Cystic Echinococcosis (CE) can range 
from less than 1 to 200 per 100,000 inhabitants in various endemic 
areas[1]. In China and Central Asia the number of population risk 
is more than 20 million people[2]. The mortality rate (about 2-4%) 
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ABSTRACT
AIM: The objective of this manuscript is to demonstrate the 
efficacy of PAIR in the treatment of liver echinococcal cysts, and to 
present the method to define the cysts inactivity after therapy, based 
on US images of the cyst during the post intervention evaluation.
METHODS: We report the results of 62 liver cysts, type 1, 2 and 
3a (WHO-IWGE US classification) treated by PAIR combined 
with Albendazole therapy, between 2003 and 2008, in the General 
Surgery Department and Radiology Department of the Pulido 
Valente Hospital (Lisbon-Portugal). All cysts were submitted to a 
final evaluation at five years follow-up. To evaluate the therapeutic 
efficacy we based in the US images. The US criteria for the 
therapeutic efficacy evaluation are: the parasite’s layers detachment 
immediately after PAIR; the diminution of the liquid area and its 
substitution by a solid pattern giving the cyst a pseudotumoral 
aspect; the modification of the US pattern of the cyst with the 
progressive solidification of the cyst content; and, sometimes, the 
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from CE is lower than that from Alveolar Echinococcosis but it may 
increase considerably if medical treatment and care is inadequate[1]. 
This is a very serious problem, which deserves our attention, 
particularly in the control and treatment. Nowadays in Portugal the 
incidence of the disease in Portuguese natives is very low, but there 
are patients from countries where the disease is endemic, seeking 
medical care. 
    The aim of the hydatid cyst treatment is the death of the parasite 
and consequently the cure of the disease. It has to be done with 
a minimal risk and maximum comfort for the patient. We must 
choose the therapeutic modality less expensive, and always 
avoiding complications, secondary echinococcosis and relapses. 
For many years surgery has been the only treatment available, but 
nowadays we have two methods more: the medical treatment with 
anti-infective drugs orally taken and the percutaneous puncture. 
The percutaneous puncture consists in the sterilization of the cyst 
content, using scolicidal agents injected in the cystic cavity[3-10], 
which is responsible for the hydatid germinal layer degeneration 
and destruction of the viable elements of the hydatid fluid.
    Percutaneous puncture is known as PAIR (Puncture, Aspiration, 
Injection of the scolicide and Re-aspiration). It is a minimal invasive 
technique, less painful to the patient, less expensive with earlier 
discharge and activity resumption, as well as it has an inferior 
complication rate[11-13]. PAIR is considered the Gold Standard for 
simple (univesicular) cysts[6,8-15]. According to the World Health 
Organization Informal Working Group on Echinococcosis (WHO-
IWGE) ultrasound classification[16], the cysts are classified in 
active, transitional and inactive. Active stage include cysts type 
1 (univesicular) and type 2 (multivesicular); in transitional stage 
was referred only cysts type 3 in the former publication, but these 
cysts were further classified into type 3a (detached layers) and 3b 
(predominantly solid with single or several daughter vesicles)[8,14] 
(Figure 1); and inactive stage corresponding to cysts type 4 and 
type 5.
    The ideal cysts to be treated by PAIR are cysts type 1 and 3a, and 
some cysts of type 2, if they have few daughter vesicles. But we 
also need to treat patients with relapses after surgery, which were 
referred to our department, because the technical difficulties and 
potential complications, if another surgical procedure were carried 
out.
    

MATERIALS
We studied 58 patients with liver echinococcal cysts, ages between 
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Stage

Active

Transi-tional

Inactive

Type and cyst characteristics
1
Univesicular anechoic cystic lesion with 
double line sign, with hydatid fluid, viable 
protoscolices and scolices	  

3 a)
Univesicular cystic with detached layers 
(“water lily-sign”), with hydatid fluid, 
viable protoscolices and scolices
	  
4
Old cyst with heterogeneous content (hypo 
echoic / hyper echoic). No daughter 
vesicles. The liquid areas may contain 
viable protoscolices and scolices

Type and cyst characteristics
2
Multivesicular cyst multiseptated (“rosette-
like”/“honeycomb” sign); multiple 
daughter vesicles with hydatid fluid; viable 
protoscolices and scolices
 
3 b)
Cyst with daughter vesicles in solid 
matrix. The liquid areas may contain viable 
protoscolices and scolices

 5
Old cyst with solid content, plus calcified 
wall (cone-shaped shadow). No viable 
scolices

Figure 1 CE US classification (WHO-IWGE).

19 and 77 years: 34 male (58.6%) and 24 (41.4%) female, treated 
in the General Surgery Department and Radiology Department of 
the Pulido Valente Hospital in Lisbon, between 2003 and 2008. All 
patients were informed about the therapeutic method and approaches, 
which were carried out in accordance with the approved guidelines 
and regulations. Informed consent was obtained from all patients 
participating in this study.
    The 58 patients had 62 liver cysts: 58 cysts (93.5%) were located 
in the right lobe and four (6.5%) in the left lobe. The cyst was unique 
in 54 patients (93.1%) and four patients (6.9%) had two cysts each. 
Seventeen patients (29.3%) were migrants from east European 
countries, and in 26 patients (44.8%) the cyst was relapsed after 
surgery realized some years ago.
    Diagnosis was obtained by US in all patients, and cysts were 
classified according to the WHO-IWGE US classification. In 43 
patients (74.1%) we used CT scan to confirm or to clarify the cyst 
location and characteristics.
All patients were serologically tested: indirect hemagglutination (IHA) 
or/and enzyme-linked immunosorbent assay (ELISA).
    All cysts were uncomplicated cysts. According the WHO US 
classification its distribution was: 26 cysts type 1 (41.9%); 12 cysts 
type 2 (19.4%), and 24 cysts type 3a (38.7%). Cysts type 3b, 4 and 5 
were excluded of this study.
    The cysts size was between 2.1 cm diameter, the smaller, and 11.9 
cm (diameter) the greater: 16 cysts had a diameter lower than 5 cm; 37 
had a diameter between 5.1 and 10 cm, and nine cysts had a diameter 
larger than 10.1 cm. All cysts type 2 had a little number of daughter 
vesicles.
The cysts liquid volume was between 4.8 ml, the smaller (diameter 2.1 
cm), and 882.3 ml the largest (diameter 11.9 cm). The cysts size and 
liquid volume according each type are presented in table 1.

RESULTS
All patients received Albendazole (ABZ) 400 mg four hours before 
PAIR and continue this drug after PAIR, 400 mg twice a day, during at 
least one month. All patients with a cyst content predominantly liquid 
one year after PAIR received ABZ, in the same dose, during at least 3 
month. Some of these patients need to be re-punctured.
    The patients were treated under Ambulatory Surgery modality, 
except those with cysts larger than 9 cm diameter with a liquid content 
greater than 350 ml, in which a catheter was left.
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    All cysts were punctured with a Chiba needle (18 G), under 
local anaesthesia and US guidance (Figure 2-A). The puncture was 
transhepatic in order to prevent peritoneal secondary echinococcosis in 
case of eventual spillage. In the cysts with a liquid content greater than 
350 ml we used a catheter (Figure 2-C), for an adequate drainage of 
all content, which was removed when it was not necessary anymore.
    We confirmed the presence of the needle inside the cyst cavity 
(Figure 2-B), and we aspirate a portion of the cyst content in 
order to create a space for injection of the scolicide. To detect any 
communication of the cyst with the biliary tract, the aspirated liquid 
colour was observed before the injection of the scolicidal agent, and a 
fast dipstick test was carrying out to detect the presence of bilirrubin. 
In doubtful cases a cystography (Figure 3) was carried out to detect 
communication of the cyst into the biliary tract.
    The scolicidal solution injected was 95% alcohol which was left 
inside the cyst during at least 10 minutes. Only after this time the 
liquid was re-aspirated. This liquid was observed in order to confirm 
the scolices destruction (Figure 4). Immediately after PAIR a US 
was realized to confirm the cyst reduction and the detachment of the 
parasite layers (Figure 5B), and a blood sample was taken to alcohol 
detection.
    After hospital discharge the patients were evaluated one week 
later, so as in the first and third month, and each sixth month until 
the cyst reach the inactive stage. The patient evaluation includes: 
(a) One week, one month, three month after PAIR: US imaging; (b) 
Six month after the PAIR: US imaging and hepatic functional tests; 
(c) One year after PAIR: US imaging, hepatic functional tests, and 
serology.
    In each observation the US images were evaluated and compared 
to the previous one. The criterion to accept the therapeutic efficacy 
was the progressive diminution of the liquid area and its substitution 
by a solid pattern giving the cyst a pseudotumoral aspect (Figure 6 
B and C). If there weren’t alterations, to the previous images, or if 
we found a persistent liquid image, the treatment was not considered 
effective, and PAIR was repeated, or the patient was referred to 
surgery.
    We consider the cyst inactive when its content was total or almost 
total (more than 90%) solidified (Figure 7A), or the existence of 
vestiges only, like an echoic scare (Figure 7B), or the cyst vanishing.
   Once the cyst content solidification is a criterion to evaluate the 
therapeutic efficacy, we quantified the percentage of the solidified 
area as follows: (1) Digitalisation of the US images and selection of 
the cystic area (A image of the figure 8); (2) Filter application, by 
Adobe Photoshop programme, to select the liquid and solid areas 
of the cyst (B image of the Figure 8); (3) Image “vectorization” by 
a Computer Assisted Design (CAD) program for calculation of the 
percentage of the solidified area (in B image of the figure 6 is 93%).

Table 1 US classification (WHO), dimension and liquid volume of the cysts.

2.1-5 cm
5.2-9 cm
10.1-11.4 cm
< 5 cm
5.1-9.1 cm
10.1-11.9 cm
3.7-5 cm
5.2-8.8 cm
10.1-10.7 cm

Average
3.7 cm
6.6 cm
10.7 cm
-
7.4 cm
11 cm
4.6 cm
6.8 cm
10.3 cm

Nr.

10
13
3
-
9
3
6
15
3
62

4.8-65.4 mL
73.6-381.7 mL
539.1-775.7 mL
-
69.5-394.4 mL
539.5-882.3
26.5-65.5 mL
73.6-356.8 mL
555.6-641.1 mL

Average
32.5 mL
141.2 mL
640.2 mL
-
220.6 mL
706.2
51.2 mL
177.3 mL
578.8 mL

WHO US Classification Diameter Liquid volume

26 (43.5%)

12 (16.1%)

24 (40.3%)

Type 1

Type 2

Type 3a

Figure 2 Puncture of the cyst guided by US; B: Needle inside the cyst; C: 
Cyst catheterization

A

B

C



    Once the cysts reached the inactive stage they were evaluated each 
year until five years after PAIR. So, all cysts had, at least, five years 
follow-up, but some were even evaluated five years after reaching 
the inactive stage (cysts treated in 2003) which means ten years after 
PAIR.

RESULTS
During the PAIR and in the immediate post-PAIR there were no 
major complications, namely anaphylactic shock and haemorrhage, 
or mortality. Minor complications were registered in four patients 
(6.9%): (1) Urticaria and high temperature (38ºC) in one patient; (2)
Tachycardia, tachypnea and itching in three patients.
    During the procedure cystography was carried out in seven patients 
(12.1%), to detect communication of the cyst into the biliary tract, 
which was not confirmed.
    In the 13 cysts (21%) where a catheter for drainage was left (cyst 
with more than 350 ml), the average period of hospital stay was 4.3 
days (range 3 – 6 days).
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Figure 3 Cystography proving no existence of communication of the cyst 
into the biliary tract.

Figure 4 A: Scolex destroyed; B – Hooks free.

A

B

Figure 5 A: Before injection of scolicide; B: Immediately after re-aspiration.

A

B
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Figure 6 A: Liver cyst before PAIR; B: the same cyst one week after PAIR; C: 
the same cyst three month later.

A

B

C

    After PAIR the immunologic parameters increased in 43 patients 
(74.1%), namely in two patients in which the test was negative before 
the puncture. Six month after PAIR the immunologic parameters 
decreased in 18 patients (31%), however they maintained positive. 
One year later 47 patients (81%) maintained high immunologic 

A

B

Figure 7 A: Cyst of figure 5-A, one year after PAIR (solidification > 90%); B: 
Cyst vestiges.

parameters. When the cysts were inactive, 41 of those patients (70.7%) 
maintained high immunologic values.
    Abnormal i t ies of laboratory tes ts ( leucocytosis and 
eosinophilia; elevated liver tests (aspartate aminotransferase, 
alanine aminotransferase, alkaline phosphatase, gamma glutamil 
transpeptidase)) were observed in seven patients (12.1%). No disease 
related to the alcohol injection has been detected during the follow-up.
    In what concerns the cysts we studied the reduction of the 
dimension and liquid volume, and the cyst content solidification, 
after PAIR.

Cysts type 1: 
All cysts, but one, reached solidification greater than 90%. From 
the 26 cysts, four (diameter smaller than 3.5 cm) reached the 
inactive stage three month after PAIR; eleven cysts sixth month 
after PAIR; five cysts one year after PAIR; the remaining three cysts 
with diameter between 5.1 and 10 cm reached the inactive stage 
18 month after PAIR, but two patients received ABZ during three 
month; from the three cysts with diameter between 10.1 and 11.4 
cm, in two was necessary to repeat the puncture one year after PAIR 
and the patients received ABZ during three month. These cysts 
reached the inactive stage 18 month after the second puncture (30 
month after the first PAIR); the remainder cyst (diameter 11.4 cm) 
maintained a solidification lesser than 90 %, five years after PAIR. 



observed a reduction of the diameter in all cysts that reached the 
inactive stage, like in cysts type 1, but lesser than 15%. The average 
reduction of liquid volume was 72.4%. The evaluation of the cysts 
type 2 five years after PAIR revealed: almost total solidification 
(> 90%) in six cysts (50%); and three relapses (25%) – cysts with 
a diameter greater than 8.1 cm. So, we can affirm the therapeutic 
success of PAIR in cysts type 2 was 50%. In this group we don’t 
observed vanishing of any cyst.

Cysts type 3a: 
All cysts type 3a reached the inactive stage except one: two cysts 
(diameter 3.7 and 4 cm) three month after PAIR; the remaining four 
cysts with a diameter less than 5 cm reached the inactive stage six 
month after PAIR, so as five cysts with a diameter between 5.2 and 
6 cm; three cysts with a diameter between 6.3 and 7 cm reached the 
inactive stage one year after PAIR and five cysts 18 month after PAIR; 
from the remaining two cysts, one need to be re-punctured with 18 
month follow-up, and reached the inactive stage 6 month later (two 
years after the first PAIR) and the other reached the inactive stage 
at the same time (two years after PAIR); from the three cysts with 
a diameter greater than 10.1 cm one need to be re-punctured at the 
second year evaluation and did not reach the inactive stage; the other 
two cysts had a content solidification lower than 90% at the second 
year evaluation, but one year later these cysts reached the inactive 
stage (3 years after PAIR). We observed a reduction of 31.5% on 
the cyst diameter, and a significant reduction on the liquid volume. 
The average reduction of liquid volume was 94%. The evaluation 
of the cysts type 3a five years after PAIR revealed: two cysts (8.3%) 
vanished (cysts smaller than 4 cm); 21 cysts (81.5%) reached 
solidification almost total (greater than 90%); and one cyst (3.7%) 
reached solidification lesser than 90% (cyst with diameter 10.7 cm ). 
So, this means that the therapeutic success in cysts type 3a was 95.8%.
    The final result considering all cysts was: (1)  Therapeutic success 
in 54 cysts (87.1%): six cysts (9.7%) vanished (four type 1 and two 
type 3a and 48 cysts (77.4%) reached the inactive stage (21 type 1, 
six type 2 and 21 type 3a); (2) Partial success in two cysts (3.2%) – 
solidified pattern lower than 90% (one type 1 and one type 3a; (3) 
Therapeutic failure in six cysts (9.7%) all type 2; three of them were 
considered relapses (4.8%);

DISCUSSION
The percutaneous puncture is one option of treatment for liver 
cystic echinococcosis. The method is safe and has advantages 
for the patients[11-15], and shall be used in strict compliance with 
the rules. Is indicated in uncomplicated cysts type 1 and 3a of the 
WHO US classification[9-16], associated to Albendazole as adjunctive 
therapy[8-10,14,15]. Cysts type 2 and 3b don’t have indication for this 
approach[8,14,15], because they are multivesicular cysts, particularly if 
they have many daughter vesicles. The method consists on puncture 
of the cyst, guided by US and aspiration of part of the content, in 
order to create a space for introduction of the scolicide. The puncture 
shall be transhepatic in order to prevent secondary echinococcosis 
in case of the hydatid liquid spillage[5,8,17]. To prevent secondary 
echinococcosis Albendazole should be given before the intervention 
and after PAIR, at least during one to three month[18,19].
    The aspired liquid colour shall be observed in order to discard the 
presence of bile. In case of doubt a test to determine the presence 
of bilirrubin shall be carried out[5,10,17]. Sometimes a cistography is 
necessary to confirm the absence of fistula to the biliary tract. If a 
communication of the cyst with the biliary is found, the scolicide do 
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Figure 8 Liver cyst one year after PAIR (solidification > 90%).

We also observed a reduction of the cyst diameter in all cysts, but not 
significant (lesser than 20%). The average reduction of liquid volume 
was 92.5%. In short, the evaluation of the cysts type 1 five years after 
PAIR shows: four cysts (14.8%) vanished (cysts smaller than 3.5 
cm); 21 cysts (81.5%) maintained a solidification greater than 90%; 
and one cyst (3.7%) had solidification lesser than 90% (cyst with 
diameter 11.4 cm). So, this means that the therapeutic success in cysts 
type 1 was 96.2%.

Cysts type 2: 
The cysts type 2 reached the inactive stage later than cysts type 1, 
but in three cases (diameter greater than 10.1 cm), were not observed 
alterations of the cyst content pattern, six month and one year after 
PAIR. These three patients were referred to surgery, and included in 
the group of therapeutic failure. From the remaining nine cysts, two 
cysts reached an almost total solidification (> 90%) one year after 
PAIR: one cyst had diameter 5.1 cm and the other 9.1 cm (this with 
only two daughter vesicles); two cysts (diameter 6.8 and 6.9 cm), 
need to be re-punctured at one year of follow-up and the patients 
received ABZ during three month. From these cysts one reached 
the inactive stage six month later (18 month after the first puncture), 
and the other, one year later (two years after the first PAIR). From 
the remaining five cysts, two cysts (diameter 6 and 6.1 cm) reached 
a solidified pattern greater than 90% two years and 30 month after 
PAIR respectively; the others three cysts (diameter between 8.1 
and 9 cm) had a pattern predominant liquid, reason why were re-
punctured two years after PAIR and the patients received ABZ during 
three month. These cysts had a great number of daughter vesicles 
and reached an almost total solidified pattern, but lesser than 90%, 
two years later. In the fifth year evaluation they had a liquid pattern 
predominant, which was considered a relapse. In this group we also 



vesicles in cysts type 2. If the cyst have many daughter vesicles 
the puncture was more difficult and more time-consuming, and, 
moreover, the solidification was slower. The three cases of relapses 
in this study are related to these factors.The US criteria for evaluation 
of the therapeutic efficacy are: (a) Parasite’s layers detachment 
immediately after PAIR; (b) Diminution of the liquid area and its 
substitution by a solid pattern giving the cyst a pseudotumoral aspect; 
(c) Modification of the US pattern of the cyst with the progressive 
solidification of the cyst content; (d) Cyst vanishing or observation of 
a linear echoic scare (vestiges).
    If there aren’t any significant alterations, to the previous images, 
or if we find a persistent liquid image, PAIR shall be repeated, or, in 
type 2 cysts, the patient referred to surgery. To consider successful 
treatment the cyst content solidification must continue until total 
or almost total solidification (more than 90%). That means the cyst 
reached the inactive stage. We can also observe the cyst vanishing 
or the existence of vestiges only, like a linear echoic scare. Both are 
the proof of the therapeutic efficacy[10,15,17]. But to affirm the cyst 
inactivity we need to define what percentage of solidified area is 
necessary. On the other hand we need to quantify, so precisely as 
possible, this percentage of solidification.
    The calculation of the solidified percentage by a Computer Assisted 
Design (CAD) program, as proposed, allow to know the exact moment 
at which a cyst reach the inactive stage and, according the same 
criteria, to know if the therapeutic is successful or not. This method 
is very simple and the information is achieved by US, which has a 
relevant role to evaluate the treatment efficacy in the liver hydatid 
cysts submitted to percutaneous puncture or treated by anti-infective 
drugs[29]. The US images shall be carefully evaluated and compared 
to the previous one. The cyst content shall be calculated, in order to 
prove its reduction or not; the solidified area shall be calculated for the 
same reason. This process allows controlling the cyst evolution after 
the treatment, showing the progressive degeneration of its content 
until it ranges an almost total or total solidification, which proofs its 
inactivity and consequently the parasite’s death.

CONCLUSION
PAIR is an effective and safe method to treat liver cystic 
echinococcosis. The indications are the cysts type 1 and 3a of the 
WHO classification, with a diameter lesser than 10 cm. Cysts type 
2 and 3b have no indication for this therapeutic approach, because 
they are multivesicular cysts. These cysts may be treated also by 
percutaneous approach, but, in addition to PAIR, they require a 
cutting device or prolonged catheterization. The therapeutic efficacy 
can only be evaluated by imaging methods once it is not yet available 
by immunological means. According the criteria to establish the cyst 
inactivity, and consequently the death of the parasite, the point is 
to define cyst inactivity. The proposed method referred above, is a 
contribution for it. This imaging method that permits to establish the 
percentage of solidified area, and the cyst inactivity, is the only way 
that allows us to affirm the success of the treatment and the cure of 
the disease.
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not shall be injected, because the risk of a chemical cholangitis. The 
aspirated liquid shall be observed microscopically to confirm the 
presence of scolices and protoscolices, and the scolicidal solution 
(alcohol 95%, or other) will be injected in the cyst cavity, where 
shall stay at least 10 minutes[5,10,17]. After this, all content will be 
aspirated (re-aspiration) and a microscopic observation of the liquid 
carried out to confirm the presence of destroyed scolices, which 
demonstrate the efficacy of the scolicide[5,10,17]. The other signal 
of the therapeutic efficacy is the detachment of the parasite layers 
observed in the US realized immediately after the PAIR[5,10,15,17,20-22]. 
After this step the US images obtained during the patient’s follow-up 
are very important to show the cysts content characteristics, in order 
to affirm the death of the parasite and the inactivation of the cyst. 
We don’t have other means, namely immunological, to evaluate it, 
once the long-term survival of the hydatid indicates the existence of 
protection mechanisms against immunity response of the host. The 
hydatid fluid is the main responsible for the antigenic stimulation, but 
the germinal layer of the cyst is a barrier against immune competent 
cells of the host. So, it is necessary to have damages in the germinal 
layer, like fissures or rupture, to get an antigenic stimulation. When 
this antigenic stimulation occurs, there is a continuous elevation of 
the immunologic values for an indeterminate time. This elevation 
also happens after the cyst manipulation (surgery, puncture etc.)[23,24]. 
Todorov et al. in 1976 have shown that the values of the indirect 
hemaglutination remained elevated in 80% of patients, four years 
after resection of the cyst[25].
    However Ortona et al and Siracusano et al[26,27] reported on an 
“immunoblot” analysis revealed anti-HSP20 (Heat Shock Protein 20) 
antibodies in a statistically significant higher percentage of sera from 
patients with active disease than in sera from patients with inactive 
disease. This antibody seems to be a potential marker of active CE. 
The antibody levels significantly decreased over the course of anti-
parasitic therapy in sera from patients with cured disease, when 
compared to sera from patients with progressive disease. Petrone et 
al[28] found that interleukin-4 levels were significantly increased in 
patients with active cysts compared to those with inactive cysts.
    Once we don’t have an immunological method to confirm the 
cyst inactivity and guarantee the cure of this disease, we only can 
evaluate the therapeutic efficacy by imaging methods. From these, 
US has a relevant role in the evaluation of the percutaneous puncture 
approach[17,20-22]. US is the mean that permits controlling the cyst 
evolution after the treatment, showing the progressive degeneration 
of its content until the parasite’s death. The interpretation of the US 
images is very important to clarify the parasite activity stage, in order 
to evaluate the successful of treatment.
    To evaluate the therapeutic efficacy we need to observe the 
subsequent US images and the alterations in cyst content, such as 
the diminution of the liquid area[3,13,17] and its substitution by a solid 
pattern giving the cyst a pseudotumoral aspect, and also the cyst 
diameter reduction. The reduction of the cysts diameter was not 
significant, but occurred in all cysts: around 20% in cysts type 1; 15% 
in cysts type 2 and 31.5% in cysts type 3a. We observed a reduction 
more significant in small cysts. Concerning the liquid content we 
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