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Abstract

Background: Percutaneous treatment of the hydatid cyst has been well documented that morbidity and mortality rates, hospital-
ization time, and recurrence rate associated with percutaneous treatment are significantly less than those with surgery.
Objectives: To research the success rate of treatment of hydatid cyst by modified percutaneous treatment using a trocar technique.
Patients and Methods: Patients who had intra-abdominal hydatid cyst were treated by a modified percutaneous technique were
included the study. This study included patients who were treated between June- 2003 and April-2015. We excluded patients who ei-
ther had biliary fistula during the intervention or did not participate in the follow-up sessions. Medical treatment with albendazole
was performed before and after the procedure. Patients were followed up at 3, 9, 12, 24, 36, and 48 months after the procedure.
Results: Out of a total 83 patients, 10 patients had biliary fistula, so they underwent surgical treatment. 13 patients did not come
to the controls. As a result, 60 patients who had 72 intra-abdominal hydatid cysts underwent percutaneous ablation treatment. 48
patients who had 59 hydatid cysts were cured after the first intervention. After initial treatment, the success rate was 81, 9%, and after
the secondary intervention, the success rate was 94, 4%. The average diameter of cysts that were cured in a single session was 6, 9 ±
2, 2 cm; the average diameter of cysts that were removed during the secondary intervention and surgical treatment was 10, 2 ± 3, 4
cm.
Conclusion: Whatever the hydatid cyst size, if a drainage catheter is used for initial puncture using the trocar technique, it will be
safer and more comfortable for patients compared with the PAIR or catheterization technique.
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1. Background

Cystic Echinococcosis or hydatidosis is an infestation
caused by larval forms of the dog tapeworm, Echinococ-
cus granulosus. It is endemic in the Mediterranean re-
gion, South America, Australia, New Zealand and cattle
rearing areas like Turkey and South East Asia (1). Hydatid
cyst can develop in any organ of the body, but commonly
occurs in the liver. The right lobe of the liver is affected
more frequently than the left (2). The traditional treat-
ment method of hydatid cyst is surgery. In the 1980s, re-
ports of accidental punctures of hydatid cysts without any
complications contributed to deliberate puncture of hy-
datid cyst followed by introduction of a scolicidal agent (3).
This method was known as puncture-aspiration-injection-
reaspiration (PAIR) and was recommended by the WHO
as an alternative method to surgery which has been used
in many centers during the past decade, has proved effec-
tive for management of the disease. Furthermore, it has
been well documented that morbidity and mortality rates,
hospitalization time, and recurrence rate associated with
percutaneous treatment are significantly less than those

with surgery (3, 4). Long-term results indicate that percuta-
neous treatment of liver hydatid cysts is an effective treat-
ment for type I, II and III cysts (4, 5).

In the standard PAIR technique or catheterization tech-
nique, an initial puncture is made with an 18-gauge nee-
dle under the guidance of sonogram or CT, where all of the
fluid in the cyst is aspirated. In our technique drainage
catheter is used for initial puncture.

2. Objectives

The purpose of this study was to evaluate the success
rate of treatment of hydatid cyst by modified PAIR tech-
nique using trocar technique.

3. Patients and Methods

Our study was a retrospective study. We informed the
patients before beginning the treatment, and they signed
the patient consent form. We examined each patient’s
files; patients who had intra-abdominal hydatid cyst that
were treated by modified percutaneous technique using
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the trocar technique between June-2003 and April-2015
were included in the study. Inclusion criteria were pa-
tients with single or multiple hydatid cysts, adequate liver
parenchyma surrounding the cyst (≥ 5 mm), and patients
who refused surgery and relapsed after surgery. Exclusion
criteria were cysts that were inaccessible to puncture, sur-
rounded with inadequate liver parenchyma (< 5mm), pa-
tients with biliary fistula, patients with Gharbi IV-V hydatid
cysts, and patients with multiseptate hydatid cysts. We reg-
istered patients’ gender, ages, cysts’ location, numbers,
size, type, follow-up period, and complications. Patients
were controlled by ultrasound (Hitachi, Tokyo, Japan) to
determine cyst features. Before using albendazole (Anda-
zol; Biofarma, Istanbul, Turkey) treatment, all blood values
were determined. Albendazole (Andazol; Biofarma, Istan-
bul, Turkey) tablet (10 mg/kg body weight) was started 14
days prior to the procedure. If the patient had a normal
international normalized ratio (INR) value and had no low
platelet count, treatment was started. The patients did not
eat anything all night before the procedure. We excluded
the patients who had biliary fistula in the intervention and
did not participate in the follow-up sessions.

All procedures were performed by an interventional
radiologist using a percutaneous technique using sonog-
raphy. As a premedication for hypersensitivity reactions,
prednisolone 25 mg and pheniramine maleate 50 mg were
administered intravenously 20 minutes before the proce-
dure. The patients were positioned supine or semi-supine
on a fluoroscopy table with rotating C-arm equipment. A 7F
drainage catheter (Argon medical devices, Athens, Canada,
USA) was placed in the hydatid cyst by a single puncture
under standard sterile conditions with light sedation and
local anesthesia by sonographic guidance (Hitachi, Tokyo,
Japan). The cyst content was aspirated and we examined
color and content of the cyst fluid to rule out biliary com-
munication. To be sure, then the cyst cavity was evaluated
with fluoroscopy using nonionic contrast agent to assess
possible biliary fistula. If there was no biliary fistula, hy-
pertonic saline (20% NaCl) was injected into the cyst cavity
up to 30% - 35% of the estimated cyst volume. After waiting
for 15 minutes, the hypertonic saline was aspirated; then,
absolute alcohol was injected into the cyst cavity up to 30-
35 % of the estimated cyst volume. 15 minutes later, alco-
hol was aspirated, and then we finished the operation by
removing the catheter (Figure 1). Saline has a better ef-
fect on inactivating protoscolices than alcohol; it separates
laminated and germinal membranes of hydatid cysts com-
pletely from the pericyst. Alcohol is a stronger sclerosing
agent than hypertonic saline, so it was injected for scleros-
ing to minimize and prevent the possibility of fluid col-
lection in long term. So we used both alcohol and hyper-
tonic saline to treat the hydatid cysts. We did not punc-

ture the cyst wall directly. We always punctured the cyst
wall via passing through the liver parenchyma. If there was
no distance to puncture the cyst wall by passing the liver
parenchyma, we did not perform percutaneous treatment
and patients underwent surgical treatment. So, the chance
of late leakage and anaphylaxis was minimized.

Figure 1. Contrast agent was administered through the drainage catheter and there
was no extravasation.

We used modified PAIR technique for all patients be-
cause we wanted to minimize all risks of standard PAIR
treatment and catheterization technique. 18 G needle is
used to puncture the cyst in the standard PAIR treatment
and catheterization technique. The biggest disadvantage
is that the needle tip can be plugged during aspiration
of the cyst contents, and a secondary puncture may be
necessary. At the same time, securing the needle in cysts
is a second problem for overweight patients. While pa-
tients change their position, the needle may be removed
from the cyst, and cyst contents may discharge to the peri-
toneum. We performed a single puncture via drainage
catheter, not a needle. The catheter was soft, and its dis-
tal tip was like a pig’s tail when we placed it into the cysts.
Therefore, it was easier that the catheter was stable in cysts
during the procedure and when patients changed posi-
tions. Plugging of the catheter was minimized because
there were many holes in the tip of the catheter.

After our procedure, all patients were followed up for
possible early complications in our unit. If there was no
complication one or two hours later, the patients were
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discharged. Albendazole (Andazol; Biofarma, Istanbul,
Turkey) was continued at the same dose for 3 months.
Patients took albendazole for two weeks and then they
stopped for one week. Finally, they started again after the
procedure. Patients were followed up at 3, 9, 12, 24, 36, and
48 months after the procedure.

Criteria of good response were defined as reduction in
the size of the cyst, changes in the echo pattern with ap-
pearance of solid areas in the cyst, progressive solidifica-
tion of the cyst, calcification of the wall, and increase in
echogenicity of the cyst with pseudomass appearance.

3.1. Statistical Analyses

All analyses were done using SPSS 9.0 (SPSS for Win-
dows 9.0, Chicago, IL) software package. Continuous vari-
ables were presented as mean (SD), whereas categorical
variables were presented as frequencies. To assess between
categorical variables, the Pearson X2 test was used. In or-
der to test whether the data were normally distributed,
Kolmogorov-Smirnov test was applied. Correlations be-
tween the parameters and the association with other vari-
ables were studied using Pearson’s correlation coefficient
if the data met the criteria for normal distribution or us-
ing the Spearman correlation test if otherwise. A P value of
< 0.05 was considered significant.

4. Results

Eighty-three patients had percutaneous treatment per-
formed for intra-abdominal hydatid cyst between 2003
and 2015. Ten patients had biliary fistula, so they under-
went surgical treatment. Thirteen patients did not come
to the follow-up sessions. These patients were excluded
from the study. As a result, 60 patients who had 72 intra-
abdominal hydatid cysts underwent percutaneous abla-
tion treatment. Fifteen patients were male (25%), and 45 pa-
tients were female (75%). The average age was 52± 18.6. The
average diameters of hydatid cysts were 7, 5± 2.8 (min: 2.5
- max: 18). Fifty-one cysts (70.8%) were Gharbi type 1, 19 cysts
(26.4%) were Gharbi type 2, and two patients (2.8%) were
Gharbi type 3. The average follow-up time was 42.2 ± 16.1
(min: 8 - max: 85) months. Fifty-seven patients had liver hy-
datid cyst, two patients had kidney hydatid cyst, and one
patient had spleen hydatid cyst.

Three patients required secondary intervention. The
average diameter of hydatid cyst in these patients was 12.1
± 4.7 cm. These patients were considered recurrence. One
patient had an abscess, so we placed the drainage catheter
for three weeks with medical therapy. After the control
catheter was removed.

Nine hydatid cysts did not show enough improvement
by sonographic guidance on controls. They underwent sec-
ondary intervention. The average diameter of hydatid cyst
in these patients was 9.4 ± 2.6 cm. All of them were cured
after secondary intervention.

Forty-eight patients (59 hydatid cysts) were cured after
the first intervention. The average diameter of hydatid cyst
in these patients was 6.9 ± 2.2 (min: 3 - max: 12) cm (Table
1). Only one patient had anaphylaxis while the intervention
and medical treatment was performed. After initial treat-
ment, the success rate was 81.9%, and after the secondary
intervention, the success rate was 94.4%.

We compared the diameters of the cysts that were
cured in a single session and the diameters of cysts that
required secondary intervention and surgical treatment.
The average diameter of cysts that were cured in a single
session (59 cysts) was 6.9 ± 2.2 (min: 2.5- max: 12) cm. The
average diameter of cysts that required secondary inter-
vention and surgical treatment was 10, 2 ± 3.4 (min: 6.5-
max: 18) cm. This difference was statistically significant (P
< 0.001). There was no statistically significant difference
regarding patients’ sex, age, and type of hydatid cyst be-
tween these two groups (for sex, P: 0.862; for age, P: 0.665;
for type of hydatid cyst, P: 0.625). Anaphylaxis and abscess
were seen in one patient (1, 7%), and allergic reactions were
seen in three patients (5%).

5. Discussion

PAIR therapy along with oral albendazole is very effec-
tive and has good results when compared with surgery for
Gharbi type I-III cysts (6). PAIR treatment with medical
therapy is a significantly reliable method to treat hydatid
cyst (6, 7). Before and after the procedure, using albenda-
zole decreases the possibility of recurrences (8). We also
gave albendazole to all patients before and after the pro-
cedure.

The technical success of PAIR varies between 88% and
100%, according to several published sources. The recur-
rence rate is between 1.6% and 10.9%, anaphylaxia 0.03%,
while the mortality rate is so low it can be negated. A mor-
bidity rate varies between 25.2% and 32%, including cyst in-
fection (22%) and biliary fistulae (8.9%). Length of hospital-
ization depends on whether a drainage catheter is used or
not, and then the length of stay varies from 2.1 to 8 days,
according to documented sources (9-11). Nearly 10,000
cases with hydatid cyst have been treated by the PAIR tech-
nique, and it can be concluded that PAIR is a safe and effec-
tive method for the treatment of non-complicated hydatid
cysts as a first choice therapeutic modality. In our tech-
nique, the success rate was 81.9% after the first interven-
tion; it was 94.4% after secondary intervention. The aver-
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Table 1. Demographic Properties of Patients

Treatment Response Number of HCs and Patients Who
Had Cure after Initial Intervention

Numberof HCs and Patients Who Had
Cure after Secondary Intervention

Number of HCs and Patients Who
Underwent Surgical Treatment

P Value

59/48 9/8 4/4

Sex (male/female) 13/35 2/6 0/4 0.306

Age a 49.4 ± 17.9 65.7 ± 18.7 55.7 ± 18.6 0.063

Diameter of HC, cm a 6.9 ± 2.2 9.4 ± 2.6 12.1 ± 4.7 < 0.001

Gharbi type

1 42 6 3

2 16 2 1

3 1 1

Follow-up period a 41.4 ± 17.3 47.2 ± 7.9 41.2 ± 16.1 0.644

Abbreviations: HC, hydatid cyst; cm, centimeter.
aValues are expressed as mean ± SD.

age diameter of cysts that were cured in a single session (59
cysts) was 6.9 ± 2.2 cm, and the average diameter of cysts
that required secondary intervention and surgical treat-
ment was 10.2 ± 3.4 cm. This difference was statistically
significant. According to the results of our study, the per-
cutaneous treatment method by a modified single punc-
ture (trocar technique) can be regarded as a highly effec-
tive and reliable outpatient treatment method for hydatid
cyst whose diameters are under 7.4 cm. If hydatid cyst di-
ameters were greater than 7.4 cm, we could also use trocar
technique, but we would not remove the catheter. One day
later, we would remove the catheter to ensure that there
was no need for additional processing. So, there would be
no need for secondary operation.

In the standard PAIR technique, an initial puncture is
made with an 18-gauge needle under the guidance of sono-
gram or CT, where all of the fluid in the cyst is aspirated.
Scolicidal agents, generally pure alcohol (95% concentrate)
or a minimum of 20% saline, is injected into the cyst cav-
ity, replacing 1/3 of the original volume removed from the
cyst. After 15 - 30 minutes, the scolocidal agents are re-
aspirated. In the catheterization technique, all processes
are performed, then a catheter is placed in the hydatid cyst.
One day later, after controlling, the catheter was removed.

An 18 G needle is used to puncture the cyst in the stan-
dard PAIR treatment. The biggest disadvantage of this
technique is that the needle tip can be plugged during as-
piration of the cyst contents, and a secondary puncture
may be necessary. At the same time, to secure the nee-
dle in cysts is a second problem for overweight patients.
While patients change their position, the needle may be re-
moved from the cyst, and cyst contents may discharge to
the peritoneum. To minimize all these risks in our tech-

nique; we used 7F drainage catheters to puncture the cysts,
and we performed all operations like aspiration, ablation
from that catheter. We performed a single puncture. The
catheter was soft, and its distal tip was like a pig’s tail when
we placed it into the cysts; so, it was easier that the catheter
was stable in cysts during the procedure and when pa-
tients changed positions. Plugging of the catheter was
minimized because there were many holes in the tip of the
catheter. If we want the catheter to remain in cysts for 24
hours, we do not need extra operation, and we can use it
for free drainage to follow-up so risk of complication will
decrease. For this reason, whatever the size of the hydatid
cyst, we advise that the initial puncture process should be
made by a 7F drainage catheter by using the trocar tech-
nique, and percutaneous treatment should be made as an
outpatient treatment for hydatid cysts 7.4 cm in size. For
hydatid cysts greater than 7.4 cm, treatment should be
made by waiting for 24 hours. Nayman et al. used the tro-
car technique for liver hydatid cyst in their study, but they
placed the catheter into the cyst for 24 hours, not outpa-
tient (12). In our study, patients were generally treated out-
patiently.

Our limitation in this study was the small number of
patients that participated. Our technique should be per-
formed in a large series.

As a conclusion, to the best of our knowledge, this is
the first study confirming that hydatid cysts can be treated
with minimal invasion with our technique without need
for hospitalization, which is required by catheterization
techniques. So, cost-effectiveness of our technique is bet-
ter than the others. Our technique is also effective and safe
with lower complication rates. So, every effort should be
made to finish the treatment with our technique. What-
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ever the size of the hydatid cyst, if a drainage catheter is
used for initial puncture, the risk of complication should
be minimized. We advise that the initial puncture pro-
cess should be made by a 7 F drainage catheter using the
trocar technique, and percutaneous treatment should be
made given as an outpatient treatment for hydatid cysts
under 7.4 cm in size. For hydatid cysts greater than 7.4
cm, treatment should be made by waiting for 24 hours
with catheter, so there will be no need for extra operation.
Our study emphasizes that initial puncture should be done
with a drainage catheter using trocar technique.
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