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Clinical Outcomes of Modified versus Traditional Technique 
for the Surgery of Hydatid Cyst of the Liver:

A Case Control Study
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INTRODUCTION
Echinococcus granulosis is a parasitic disease endemic in Mediterranean 

regions, Middle East, South America, New Zealand, Australia, and China. It 
is a heavy burden on public health in these countries. Recent epidemiological 
data showed an increase in the incidence of this disease in central Europe. Iran 
is reported as a hyperendemic region. The prevalence of human hydatid cyst is 
between 1.1% to 13.7% in various parts of Iran.1
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Original Article

ABSTRACT

BACKGROUND
Echinococcus granulosis is a parasitic infection most commonly involving the liver. Iran is 

a hyperendemic area for this disease according to WHO. Despite improvements in medical and 
interventional radiological techniques, surgery remains the gold standard of treatment; however 
evidence on different surgical modalities were explained. Considering the high population of referring 
patients presenting to Omid and Ghaem Hospitals, Mashhad, Iran, we decided to compare the 
complications of our modified technique with routine technique in hydatid cyst surgery.

METHODS
56 patients with hydatid cyst of the liver who underwent modified and routine surgical treatment in 

Ghaem and Omid Hospitals Mashhad, Iran were studied during Aug 2013- Nov 2015. 27 patients 
underwent modified surgical technique, whereas the remaining 27 patients were treated by using 
routine surgical method. These two groups of patients were compared with each other according 
to their postoperative length of hospital stay and resulting complications.

RESULTS
The mean age of our patients was 41 years. 27 patients were male and 29 were female. Our 

results showed no statistically significant difference regarding the incidence of postoperative 
complications between the two groups. However, mean length of hospital stay was significantly 
different between the groups (4.5 ± 1.87 and 7.6 ± 2.25 days, respectively, p < 0.001).

CONCLUSION
The method of modified surgery with closed cyst drainage, which does not use external drains, 

is a safe surgical modality in the treatment of hydatid cyst disease of the liver if applied properly 
on appropriate patients. 
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The most common involved organ is the liver and most 
liver cysts are asymptomatic. Patients may present with 
abdominal pain mainly in epigastric or right subcostal 
regions, hepatomegaly, ascites, nausea and vomiting, fever, 
infectious complications, or rupture of the cysts.2 Despite 
recent improvements in non-surgical and interventional 
radiological techniques in the treatment of hydatid cyst, 
surgery is still among the first choices.3 Medical treat-
ments such as albendazole or mebendazole may not be 
adequate for the treatment of hydatid cysts, however 
they are widely used alongside surgery for complete 
eradication of protoscolices and easier removal of ger-
minal layer during surgery.4 Even if one viable scolex 
remains after surgery, it can multiply and create millions 
of parasites; therefore scoliocides are used in all surgical 
or interventional radiological techniques.

Available surgical techniques are liver resection with 
cystectomy or cystostomy and evacuation of parasites. 
Newer surgical techniques include laparoscopic techniques 
that showed promising results; however they have not shown 
significant superiority over conventional open surgery tech-
niques, thus open surgery is still widely performed.5

Goals of surgery are inactivation and evacuation of 
cysts and preventing the recurrence of the disease. Despite 
large number of surgeries done on hydatid cysts, few 
studies are available regarding the post operative com-
plications and recurrence of the disease. Reports showed 
the recurrence rate to be from 2% to 25% based on the 
size, location, number of cysts, the ability of surgical 
team, and the rupture of cyst before surgery.6-8

Considering the large number of patients presenting to 
Ghaem and Omid Hospitals, Mashhad, Iran and different 
surgery methods available, we planned to compare our 

routine surgical technique with newer less invasive tech-
nique for hydatid cysts surgery.

MATERIALS AND METHODS
We conducted a prospective, case control study on 

hospital in patients diagnosed as having liver hydatid cyst 
in Omid and Ghaem Hospitals, Mashhad, Iran. Patients 
were selected using simple non-randomized sampling. 
The inclusion criterion was: All patients with one to three 
liver hydatid cysts who were candidates for surgery.

Exclusion criteria were: Multiple liver cysts (more than 
three cysts), simultaneous cysts in the liver and another 
organ, and patients who could not tolerate surgery. Accord-
ing to the aim of the study and other similar studies and 
considering type one and type two error of 5% and 20%, 
respectively, sample size was calculated to be 28 patients 
in each group using the following formula:

P1 = 0.39                                P2
 = 0.1

n1 = n2 = 28                           d = p1 - p2 = 0.29

Methods:
56 patients diagnosed with liver hydatid cysts were 

categorized into two groups based on the surgical methods. 
One surgical team exclusively operated on each group. 
Demographic patients’ information was collected using 
patients’ files. The description of two different surgery 
methods used in our study is as follows (figures 1, 2, and 3):
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Fig.1: Cystostomy with trochar cyst Fig.2: Cyst cavity capitonnage
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Conventional technique: 
Under general anesthesia and endotracheal intubation 

in supine position with a roll under right upper quadrant 
(RUQ) of the abdomen, a Kocher incision was made. 
After placing moistened gases with hypertonic saline 
25% inside the abdominal cavity and around the liver, 
cystostomy was done by trochar cyst and cyst fluid was 
suctioned. After evacuation of the cyst, its wall was 
opened. Sometimes a piece of germinative layer was 
left in the cyst; therefore we took it out carefully. The 
liver wall around the cyst was also resected and capiton-
nage was done for the cavity by 0 or 1 Vicryl suture. If 
capitonnage was not possible Petzer drain was put into 
the cyst and tube cystostomy was done. Moistened gases 
were taken out and the abdominal cavity was irrigated 
with normal saline. Then one or two red Nélaton tubes 
were placed around the liver at the cyst location. The 
abdominal wall was then repaired in the anatomical 
plan. The overlying skin was repaired using far and near 
sutures. If secretions were less than 100 mL daily and 
bleeding or biliary secretions stopped, the drains could 
be removed.

Modified technique: 
Like the routine technique, we used the same position 

and incision under general anesthesia. But we did a mod-
ification for drainage of the cyst. We cut a suction tube 
about 10 cm and connected it to another suction, after 
that the cyst trochar was connected to the suction, then 
we clamped the first suction tube and detected the other 
suction and 50 cc hypertonic saline 25% was injected 
in to the cyst and the suction was re-attached to the 

trochar cyst. This cycle was repeated 7-8 times (closed 
suction drainage). After evacuation of the cyst, its wall 
was opened and we looked for remaining germinative 
layer. We used capitonnage for the remaining wall for 
closure without drain in the abdominal cavity (figure 
3). After 3 or 4 days we performed ultrasonography to 
find fluid and then we discharged the patient if he had 
no comlication.

The patients were then followed up for their duration of 
hospital stay and the following variables were recorded for 
each patient (the length of follow-up was 14 ± 5 months) 
and used for further analysis: Patient’s sex, age, cyst lo-
cation, cyst size, surgery technique, length of hospital 
stay, post-surgery infection, hematoma, seroma, and sec-
ondary intervention.

Statistical analysis:
Statistical analysis was carried out using SPSS soft-

ware ver. 17. In order to evaluate the distribution of two 
qualitative variables Chi2 test was used. For quantitative 
variables, Kolmogorov Smirnoff test was used to assess 
the normality. If data were normally distributed, inde-
pendent t test was used otherwise the equivalent non-
parametric test was used. Level of significance was set 
at p value < 0.05. 

RESULTS
In a prospective study we evaluated 56 patients with 

liver hydatid cyst undergoing surgery. The patients were 
divided into two groups based on the surgery method 
(routine or modified) each containing 28 patients.

29 patients were male and 27 were female. Mean age 
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Fig.3: Modified tube for cyst drainage
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of our subjects was 41 years. Of the 56 patients, 35 had 
cysts in the right lobe, 12 in the left lobe and 9 patients 
had cysts in both lobes of the liver. Post surgery com-
plications included two Infections, one hematoma, and 
three seromas. None of our patients died and we ob-
served no biliary leakage. Length of hospital stay was 
between 2 to 11 days with a mean of 6 days. 7.6 days 
in the routine group in comparison with 4.5 days in the 
modified group. Post surgery complications were more 
common in routine technique; however no statistical sig-
nificance was observed. The only statistical difference 
between the routine and modified surgery groups was 
the length of hospital stay, which was shorter in modi-
fied group compared with the routine group (table 1). It 
seems that with using drains the surgeon tended to dis-
charge the patients later.  The demographic data and cyst 
characteristics were not significantly different between 
the two groups. The mean follow-up was 14 ± 5 months. 
Two patients in the modified group had fluid in cyst cavity 
in follow-up sonography. They underwent percutaneous 
drainage and recovered without any more drain. We had 
one case of seroma in the routine group. We had no 
recurrence during the follow-up period; however maybe 
more time are needed to evaluate this between the two 
groups.

DISCUSSION
Here we reported a prospective case control study 

comparing 56 patients undergone liver hydatid cyst sur-
gery. We compared the routine versus modified surgery 
techniques and our results showed that post surgery 

complications were not statistically different between 
the two groups; however length of hospital stay was 
significantly shorter in the modified group, which can 
lead to less cost.

Surgery alongside medical therapy is the mainstay 
of treatment for liver hydatid cyst. The main goals of 
surgery are inactivation and evacuation of cysts and 
preventing the recurrence. However, ultrasonographic 
follow-up of liver cysts with a diameter of less than 
4cm, cysts deep within liver parenchyma, or calcified 
liver cysts are better than operating on them.9 Multiple 
surgery methods have been introduced, but not enough 
randomized controlled trial have been carried out to 
suggest the best surgery technique, and many institutes 
rely on lower levels of evidence or experts’ opinions for 
selection of the surgery technique.

The most controversial aspect of hydatid cyst surgery 
is the management of residual cavity. Some surgeons 
prefer to leave the small to medium size cavities open 
without any drains, because these cysts do not harm the 
biliary tract and risk of infection is low and even if fluid 
collection occurred it can be managed using needle aspi-
ration under ultrasonography guidance. Omentoplasty is 
especially popular among Turkish and Greek surgeons, 
in which a flap of viable omentum is placed inside the 
cavity resulting in obstruction of biliary fistulas. Suturing 
the cavity and placing drainage tubes is another method. 
Although it is safe and simple, patients may experience 
some discomfort.9 Overall we should take into consid-
eration the location, size, and firmness of the cyst wall 
when deciding the appropriate surgical technique.
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Table 1: Characteristics of routine and modified surgery groups

Variables Routine surgery Modified surgery P Value

Age(Years old) 54/12 ± 2/39 82/16 ± 7/42 0.377 a

Sex (% Male) 46% 50% 0.789 b

Cyst Location Right lobe (%) 57.1% 67.9% 0.704 b

Left Lobe (%) 25% 17.9%

Both lobes (%) 17.9% 14.3%

Infection (n) 2 0 0.491c

Hematoma (n) 1 0 > 0.99 c

Seroma (n) 1 2 > 0.99 c

Length of hospital stay (days) 7.6 ± 2.25 4.5 ± 1.87 < 0.001d

a: independent sample t-test; b: chi square; c: Fisher’s exact test; d: Mann-Whitney U test

Fattahi et al.
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Wani and colleagues assessed 50 patients undergoing 
liver hydatid cyst surgery using whether omentoplasty 
or external tube drainage methods. Their results demon-
strated higher overall complications such as infection, 
biliary leakage, and recurrence with external tube drain-
age. Moreover patients with omentoplasty experienced 
less pain and shorter hospital stay as well as shorter time 
to return to normal physical activities.10 In 2002, Mousavi 
and colleagues compared the external tube drainage with 
omentoplasty in 65 patients.11 They also reported higher 
post operation complications and higher length of stay in 
external tube drainage group; therefore they concluded 
that omentoplasty is superior to external tube drainage 
when possible. In 1998 Akin and colleagues compared 
different surgical techniques that use external or internal 
drains and surgeries not using drains and reported that 
using drainage systems, internal or external, results in 
higher complications and longer length of hospital stay; 
however no difference in the rate of recurrence was ob-
served.12 Our results are in line with previous studies 
showing that length of hospital stay is longer in surger-
ies utilizing drainage systems. Moreover, the incidence 
of hematoma and infection was higher in patients with 
drains in our study; however, the difference was not sta-
tistically significant maybe due to our small sample size.

In 2007, Gourgiotis and co-workers carried out a study 
in England and compared different liver hydatid surgery 
methods in 167 patients.13,14 They showed that post-op 
complications were higher in patients undergoing cys-
tostomy with capitonnage compared with patients under-
going cystostomy with omentoplasty. They reported biliary 
leakage as the most common complication whereas in 
our study no biliary leakage was observed. The reason 
may be that they utilized magnetic resonance imaging 
(MRI), which has a higher sensitivity to diagnose biliary 
fistula whereas we relied on ultrasonography. Moreover, 
higher precision in cyst cavity repair before capitonnage 
may result in lower biliary leakage. In contrast to their 
results, Manterola and colleagues published a retrospec-
tive cohort study in 2013 comparing patients undergoing 
omentoplasty or capitonnage for liver hydatid cysts dur-
ing 2001-2008.15 They reported that mortality rate was 
significantly lower in patients undergoing capitonnage 
after 60 months of follow-up. It seems that an increasing 
body of evidence is suggesting that omentoplasty tech-

nique is superior to other open surgery techniques in case 
of post-op complications and use of draining tubes results 
in more complications and longer hospital stay.

Similar to our study, in most of the above mentioned 
studies hypertonic saline was used as a scolicidal agent. 
Kayaalp and others showed  that scolicidal effects of 
hypertonic saline was limited to its low concentrations 
and higher concentrations resulted in complications 
such as peritoneal irritation (if cyst perforation occurs), 
sclerosing cholangitis, or biliary tract stenosis.16 Our 
modified technique with close drainage and repeated use 
of hypertonic saline can reduce the risk of spillage of 
daughter cysts, so without using drains we have no more 
complications.

Limitations
An important limitation of our study was smaller 

sample size in order to decrease the dispersion of data. 
Furthermore, due to high expenses, we could not use 
MRI for more accurate diagnosis of biliary fistulas and 
we had to rely on ultrasonography for this matter.

CONCLUSION
This method of modified surgery in hydatid cyst of 

the liver has good result in comparison with our traditional 
technique with less morbidity.
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