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Abstract 

Background:  The purpose of the present paper is to assess the morbidity specifics risk factors of hepatic hydatid cyst 
after conservative surgery.

Methods:  We conducted a retrospective study of 102 patients over a period of 13 years, from 2006 to 2019. We 
included all patients operated on hydatid cyst of the liver, complicated and uncomplicated, in the Department of 
General Surgery in Tahar Sfar hospital, Mahdia, Tunisia. We excluded patients who received an exclusive medical treat-
ment and those who have other hydatic cyst localizations.

Results:  The cohort was composed of 102 patients with a total of 151 cysts operated on using conservative surgery, 
among them there was 75 women (73.5%) and 27 men (26.5%). The median age was 43, with extremes ranging from 
12 to 88 years. The majority of patients (94.1%) were from rural areas. The cysts were uncomplicated in about half of 
the cases (48%), elsewhere complications such as compression of neighboring organs (25.5%), opening in the bile 
ducts (16.7%), infection (9.8%), and rupture in the peritoneum (2%) were found. Conservative surgery was the main-
stay of treatment with an overall mortality rate of 1.9%. The overall morbidity rate was 22%: 14% specific morbidity 
and 8% non-specific morbidity. External biliary fistula was the most common postoperative complication (9%). The 
predictive factors of morbidity in univariate analysis were: preoperative hydatid cyst infection (P = 0.01), Compres-
sive cysts (P = 0.05), preoperative fever and jaundice, (respectively P = 0.03 and P = 0.02), no one achieved statistical 
significance in the multivariate model.

Conclusions:  Preoperative hydatid cyst infection, compressive cysts and preoperative fever and jaundice could be 
predictor factors of morbidity after conservative surgery for liver hydatid cyst. They must be considered in the treat-
ment and the surgical decision for patients with hydatid cyst.
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Introduction
Hydatid cyst, also called cystic echinococcosis, is a wide-
spread anthropozoonosis caused by the presence and 
development of the larval form of dog’s taenia: Echino-
coccus Granulosus in humans, the accidental intermedi-
ate hosts.
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Its geographical distribution is directly linked to 
human–dog–sheep contact [1]. It is predominant in 
grazing areas in developing countries, especially in the 
Mediterranean region and the Middle East [2]. It infects 
up to 5% of people in some countries [3]. In Tunisia, the 
hydatid cyst of the liver is a real public health problem.

Hydatid disease can affect all organs; however, the 
liver remains the most commonly affected site (70%) 
[2].

Cysts could be revealed by complication, such as 
opening in the biliary tree, other complication, such as 
parietal complication, are more rare [4].

Despite the often-benign nature of the disease and 
the evolution of medical and surgical therapeutic 
approach of hydatid cyst, it remains marked by sev-
eral postoperative complications; in fact, postoperative 
morbidity and mortality due to this disease may exceed 
50% in some studies and the most frequent complica-
tion is external biliary fistula [5–7].

The aim of our work was to report the morbidity risk 
factors after conservative surgery in order to improve 
the immediate post-operative evolution and avoid long-
term recurrences.

Methods
This is a retrospective and descriptive study over 
a 13-year period from 2006 to 2019, involving 102 
patients. We reviewed retrospectively all patients’ 
medical records. We included all patients operated 
on hydatid cysts of the liver, whether complicated or 
uncomplicated, in the Department of Surgery at Tahar 
Sfar University Hospital. We excluded liver hydatid 
cysts associated with intra thoracic locations or 
patients who were treated only with medical treatment.

The assessment of the cysts characteristics was based 
on radiological data: ultrasound (Gharbi classification), 
computed tomography (CT), and on intraoperative 
findings. The disease was confirmed intraoperatively by 
identifying the presence of hydatid membranes.

To carry out this work, the following sources were 
used: patient’s medical records, operational report reg-
isters and the anesthesia charts.

The data used for our study are:

•	 Epidemiological data: sex, age, geographic origin, 
dogs contact and history of hydatid cyst.

•	 Clinical data: the symptoms and their onset time, 
clinical examination.

•	 Biological and radiological examinations.
•	 The received treatment.
•	 Postoperative evolution and follow-up:ý

–	 Post-operative monitoring: the operated patients 
were monitored according to the elements of the 
sign and the aspect of drainage.

–	 Specific and non-specific morbidity: postoperative 
morbidity was defined as the occurrence of a spe-
cific or non-specific complication during the first 
30 postoperative days.

–	 Mortality: postoperative mortality was defined by 
the occurrence of death during the first 30  days 
postoperatively.

The statistical analysis was performed using the 
SPSS.20 software.

For the Univariate analyses, the comparison of the 
means was carried out using Student’s t test or by its non-
parametric alternative (Mann–Whitney test) depending 
on whether the variables follow a Gaussian distribution 
or not. Comparisons of means between different sub-
groups of participants were obtained using the ANOVA 
test or its nonparametric alternative (Kruskal–Wallis 
test).

For the qualitative variables, the comparison was made 
by the Chi 2 test (χ2) or Fisher’s exact test.

The variables included in the multivariate analy-
sis model were those with a P < 0.20 and were analyzed 
using a backward stepwise logistic regression model. The 
variables with a P ≤ 0.05 still present at the last step are 
therefore the significant independent variables of the 
multivariate model.

Results
Sex distribution was 75 women (73.5%) and 27 men 
(26.5%), the sex ratio (F|M) was 2.77. The median age 
was 43, with extremes ranging from 12 to 88 years. The 
majority of patients (94.1%) were from rural areas. Con-
tact with dogs was noted for 93 patients (91.2%). History 
of previous Hydatid cyst was found in 20 patients.

The clinical expression lacks specificity. Leading symp-
toms were pain in the right hypochondrium (87.3%) and 
fever (25.5%).

In the majority of cases, the cysts were uncomplicated 
(48%), elsewhere complications such as compression of 
neighboring organs (25.5%), opening in the bile ducts 
(16.7%), infection (9.8%), and rupture in the peritoneum 
(2%) were found.

Ultrasound was the key diagnostic exam. A total of 151 
cysts were revealed by ultrasound: 68 patients had only 
one hydatid cyst, 23 patients had two hydatid cysts and 
11 patients had multiple hydatid cysts. The average size 
of the cyst was 6.62  cm ± 4.66. According to Gharbi’s 
classification, type III cyst was the most common type 
(58 cysts) followed by type I (37 cysts) then types IV and 
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II (28 and 22 cysts respectively), finally the least common 
cyst was type V (6 cysts).

Compression of the neighboring organs was the most 
frequent complication involving 26 patients (25.5%): 
compression of the inferior vena cava in 6 cases, the 
pancreas in 5 cases, of the stomach in 2 cases and of the 
spleen in 1 case. In 13 cases, the location of the compres-
sion was not mentioned.

The fistulization with passage of hydatid material into 
the bile ducts represented the second most frequent 
complication, involving 17 patients (16.7%). The infection 
of hydatid cyst was noted in 9.8% cases (10 patients) and 
the rupture of the cyst in the peritoneum was observed 
only in 2% of the cases (2 patients) (Table 1).

CT scan was performed in 94 cases. The results con-
firmed those found in Ultrasound exploration:

•	 Localization: 51 cysts were in the left liver, 50 cysts in 
the right and 50 cysts in the hepatic dome.

•	 Cysts type: 43 cysts were of type III, 20 cysts of type 
I, 16 cysts of type IV, 13 cysts of type II and 4 cysts of 
type V. For the other patients the type of the cyst was 
not mentioned.

•	 Size: The average size was 6.24 ± 4.06  cm, with 
extremes ranging from 3 to 20 cm.

•	 MRI was exceptionally performed; in fact it was per-
formed only for 1 patient for an uncertain diagnosis.

Conservative surgery was the mainstay of treatment in 
all cases.

Eighty-five patients had uncomplicated cysts, they had 
a simple unroofing. Omentoplasty was used only for 16 
patients (14.8%). Different intraoperative procedures 

were associated with the conservative treatment. Sim-
ple cholecystectomy was performed in 8 patients (7.8%) 
having a simple gallstone. Cholecystectomy with T-tube 
placement was performed in 16 patients (15.7%). Perito-
neal cyst excision was performed in 2 patients who had 
peritoneal hydatidosis in addition to the liver hydatic 
cyst.

Twelve patients had a small cysto-biliary fistula (1 to 
2 mm in diameter): 5 patients had unroofing with direct 
suture; the others were treated with unroofing with exter-
nal drainage of the residual cavity.

Five patients had complicated cysts with a large cysto-
biliary fistula (diameter > 5 mm): 2 patients had a bipolar 
drainage, 2 patients had a transparieto-hepatic fistuliza-
tion and 1 patient had an internal drainage.

Medical treatment was widely administered in our 
patients. In fact, 78.4% of patients received medical 
treatment with Albendazole. It was administered pre-
operatively and generally maintained for 3 months after 
surgery.

The overall mortality rate was 1.9% (n = 2). Two cases 
of death occurred: one patient had a cysto-colonic fis-
tula and the other had a giant hydatic cyst. The overall 
morbidity rate was 22% (n = 22): 8% non-specific mor-
bidity and 14% specific morbidity: External biliary fis-
tula, observed in 9 patients was the most common 
postoperative complication, followed by infection of the 
residual cavity in two patients, wound infection in two 
patients and bleeding of the residual cavity in one patient 
(Table 2).

The length of hospital stay was 8.5 ± 6.7  days with 
extreme ranging from 4 to 51 days.

In univariate analyses, preoperative hydatid cyst infec-
tion was a predictor factor of postoperative morbidity 
(P = 0.01). Compressive cysts were also a predictor factor 
of postoperative morbidity (P = 0.05). Patients who had 
presented preoperative fever and jaundice, developed 
significantly more postoperative complications (P = 0.03 
and P = 0.02 respectively) (Table 3).

After multivariate logistic regression, no one achieved 
statistical significance.

Table 1  Hydatid cyst characteristics

Characteristics Number

Number of cyst 1 cyst 68

2 cysts 23

Multiple 11

Ultrasound classification Type 1 37

Type 2 22

Type 3 58

Type 4 28

Type 5 6

Localization Left liver 57

Right liver 59

Hepatic dome 53

Size (cm) < 5 51

5–10 61

10–15 29

15–20 10

Table 2  Post-operative complications

Type Number of 
patients

Specific morbidity External biliary fistula 9

Infection of the residual cavity 2

Wound infection 2

Bleeding of the residual cavity 1

Non specific complications 8
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Discussion
Hydatidosis constitutes a real public health problem 
in the world due to its prevalence and its postoperative 
morbi-mortality. In fact, despite the often-benign nature 
of the disease, the surgical approach is marked by several 
complications [8].

Mortality due to this disease can reach 4.5% [9–11]. 
Many mortality risk factors have been reported in the lit-
erature. Being aged > 40 years old is a risk factor of mor-
tality according to Daradkeh [10]. Mortality is higher in 
complicated forms of hydatic cyst, especially when it is 
infected or opened in the thorax or in biliary ducts: the 
larger the communication is, the higher the mortality is 
[12]. Having multiple cysts is also a risk factor of mortal-
ity, especially when the cysts are treated at the same time 
[12]. Although Radical surgical techniques is the prefer-
able treatment modality for some authors [13, 14], the 
majority consider it as more aggressive with higher mor-
tality rate [3, 15–17]. Two deaths (1.9%) occurred in our 
study population, one patient had a giant cyst, the second 
had an opened cyst in the colon.

Morbidity rate in our study was 22%. In the literature, 
it ranges from 17.53 to 53.8% [9–11, 18] (Table 4). Surgi-
cal morbidity is the main problem of the hydatic disease 
in endemic country [16]. In our study, specific morbidity 
was 14%.

External biliary fistula is the most frequent complica-
tion after surgery; its rate varies from 4.7 to 58.67% [10, 
15, 18–21] magnetic resonance cholangiopancreatogra-
phy (MRCP) and endoscopic retrograde cholangiopan-
creatography (ERCP) are the gold standard diagnostic 
tests [22]. This complication can be prevented if the con-
nection between the cyst and the biliary tract is recog-
nized and treated [21].

In our study, it was the major complication with a rate 
of 9%.

Suppuration of the residual cavity is the second most 
frequent complication of hydatic cysts. It has to be inves-
tigated in case of an opened cyst in the biliary ducts or in 
case of postoperative fever or when the drainage is puru-
lent or the content is necrotic [16].

According to the literature, risk factors for morbidity 
are not well established and results are conflicting [23]. 
According to many studies [9, 10, 23, 24], morbidity is 
higher among patients older than 40  years, this may be 
associated with the presence of co morbidities. In our 
study age was not as a risk factor for postoperative mor-
bidity (P = 007). Male gender has also been reported as a 
risk factor [23, 25]. According to Kayaalp, male gender is 
a risk factor for external biliary fistula (Sex male: 40.9% 
vs. 10.4%, P = 0.038). In our study, no significant differ-
ence was found between the two genders (P = 0.53).

According to Demicran [24], Atli [26], El Nakeeb [27] 
and Kayaalp [23] cholestase is a predictive factor for post-
operative morbidity because in most cases it is related to 
an opened cyst in the biliary tree. In patients with chol-
angitis due to cystobiliary fistula; fluid electrolyte resus-
citation and antibiotic therapy should be started rapidly 
and minimally invasive decompression of the biliary tract 
(percutaneous or ERCP assisted) should be performed 
[28].

In our study, fever and jaundice were also morbidity 
predictive factors (P = 0.03), (P = 0.02). The same results 
were reported by many other study in the literature [9, 
23, 24, 26, 27, 29].

Morbidity depends also on the size of the cyst, its 
localization and the pericyst [30] as well as the number 
of the cysts when multiple cysts are found. According 

Table 3  Univariate analysis of predictive factors of morbidity

Risck factor P OR 95% IC

Age (years)

 < 40 0.07 0.41 [0.14–1.17]

 ≥ 40

Gender 0.53 1.08 [0.37–3.16]

 Female

 Male

Cyst number 0.91

 1 0.38 0.68 [0.2–2.35]

 2 0.31 1.7 [0.46–6.23]

 ≥ 3 0.65 0.79 [0.09–6.92]

Cyst size (cm) 0.36 0.7 [0.23–2.13]

 ≤ 10

 > 10

Cyst localisation 0.55

 Hepatic Dome 0.73 1.2 [0.4–3.59]

  Right liver 0.77 0.73 [0.21–2.46]

  Left liver 0.89 1.07 [0.38–3]

Preoperative hydatid cyst infection 0.01 9.37 [2.11–41.48]

Compressive cysts 0.05 2.68 [0.97–7.38]

Opening in the biliary ducts 0.25 1.79 [0.22–61.11]

Jaundice 0.02 4.5 [1.28–15.77]

Fever 0.03 2.9 [1.04–8.06]

Table 4  Morbidity rate in literature

Author Year Morbidity 
rate (%)

BLAIRON [11] 2000 17.53

DARADHEK [10] 2006 53.8

EL MALKI [9] 2008 20.8

SECCHI [18] 2009 39

Our study 2020 22
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to El Malki [9] a cyst size > 10  cm is a predictive fac-
tor of postoperative complications. For Topcu [31], a 
cyst > 10  cm has more postoperative biliary complica-
tions. For Reddy [29], patients who developed a cysto-
biliary communication had a cyst size ranging from 6.4 
to 10.8 cm. In our study it was not a predictive factor of 
postoperative morbidity (P = 0.36).

Multiplicity of cysts has been reported as a risk factor 
of postoperative morbidity [32] but in our study it was 
not a risk factor (P = 0.91). According to the study of 
Zaouche [33], cysts localized in the hepatic dome and 
those deeply localized are risk factors for morbidity and 
mortality (16.3% vs 7.6%, P = 0.0006). In fact, hepatic 
dome cysts and those of segment I are more likely to 
cause postoperative morbidity requiring longer hospital 
stays than cysts of the left lobe and anterior localization 
(P = 0.0007).

In a retrospective study of 672 patients, El Malki [9], 
found that hydatic cysts localized in the hepatic dome 
are a predictive risk factor for morbidity (P < 0.05). 
Kayaalp [23], in a prospective study, proved that mor-
bidity depends on the cyst localization. In fact peri-
hilairy cysts, those localized in segments I, IV and 
V are more prone to be opened in the biliary ducts, 
with a higher risk of postoperative biliary fistula. The 
suppuration of residual cavity and length of stay are 
more important too [34]. In our study hepatic dome 
cysts were not found to be a risk factor for morbidity 
(P = 0.55).

In a retrospective study of 191 patients, Demicran [24] 
found that type III cysts are less likely to complicate dur-
ing the postoperative period compared with other type 
(P = 0.032).

According to Akcran [15], the younger the cyst is (type 
I and II), the more likely to be open in the peritoneal cav-
ity it is; however if the cyst is old, it could be opened in 
the biliary ducts.

Morbidity depends also on the surgical techniques 
used. Conservative surgery has more postoperative mor-
bidity [35–37], radical techniques are more aggressive 
and has more mortality [16].

Radical surgery has better results of residual cavity and, 
therefore, a lower risk of infection, less postoperative bil-
iary fistula, less morbidity and a lower risk of recurrence 
[9, 16, 38]. Yet, it involves more difficulties to control 
hemostase leading to more intraabdominale collection 
and postoperative hemorrhage [39].

Conservative surgery is the preferred technique in 
endemic countries [40]; in fact, in our study conserva-
tive technique was the only technique used. It is associ-
ated with some problems, mainly the residual cavities, a 
higher risk of infection, postoperative biliary fistula and a 
higher risk of recurrence.

Many procedures were proposed to reduce morbidity 
after conservative procedures such as omental packing 
the residual cavity, Obliteration of the residual cavity by 
imbricating sutures from within or external drainage [3, 
39]. Those procedures could reduce morbidity by 40% in 
some studies [41], but results were discordant and debate 
is always on.

Omental packing could reduce morbidity due to the 
physiologic characteristics of the momentum. In fact it 
reduces intra abdominal infection and postoperative bil-
iary fistula [42].

Obliteration of the residual cavity could erase the resid-
ual cavity by closing it wall one against the other. It could 
help to reduce the consequences of kysto-biliairy fistula 
[43].

External drainage could reduce morbidity by avoiding 
liquid retention in the residual cavity and could be used 
for irrigation and aspiration in case of infection of the 
residual cavity [36, 44].

According to El Malki [9] Obliteration of the residual 
cavity associated with external drainage is better than 
Obliteration alone (P = 0023). Akgun [45], in a prospec-
tive study of 102 patients, found better results with Oblit-
eration of the residual cavity compared with external 
drainage (7% vs 49.5%, P < 0.05).

Another retrospective study by Demirci et  al. [46] 
(n = 260) morbidity rate was 65.8% for patients who had 
a drainage of the residual cavity (n = 173) and 10.8% for 
those who did not have drainage of the residual cavity 
(n = 87). According to the same author, external drain-
age significantly increases postoperative morbidity in 
uncomplicated cysts and must be avoided whenever pos-
sible. In the patient group in which the cystic cavity was 
not drained, septic complications were rare.

Dziri in his study mentioned that drainage was associ-
ated with a higher rate of postoperative complication but 
without statically significant differences [47].

In the retrospective study of 116 patients by Killic et al. 
[48], there was no significant differences in the rate of 
postoperative biliary fistula in the management of resid-
ual cavity by external drainage, omental packing in or 
Obliteration of the residual cavity. The same result was 
found by Demicran et al. [24].

Conclusion
Hydatidosis is a benign parasitosis whose treatment 
can lead to serious complications. It is a public health 
problem in the world on account of its frequency and 
postoperative morbi-mortality. In Tunisia, as in all 
Mediterranean countries, hydatidosis is an endemic 
disease. Surgery is the treatment of choice in the man-
agement of this condition. Conservative surgery is most 
common in endemic countries, but its success is highly 
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depending on the residual cavity which is responsible 
in the short term for significant specific morbidity and 
a source of recurrence. The aim of our work was to ana-
lyze the epidemiological, diagnostic and therapeutic 
characteristics of this parasitosis, to evaluate morbidity 
after conservative surgery and to highlight the predic-
tive factors of morbidity in order to optimize surgical 
treatment and limit recurrence.

In the literature many studies concluded that the post-
operative complications seem to be influenced by cer-
tain factors such as: the multiplicity of cysts, the size, the 
site and the evolutionary stage. In our series, cyst infec-
tion and compressive hydatid cysts were considered as 
predictors of postoperative morbidity (P 0.01 and 0.05, 
respectively). Preoperative fever and jaundice were also 
postoperative morbidity factors (P 0.03 and 0.02, respec-
tively). A better understanding of these different predic-
tive factors would allow the surgeon to choose the most 
appropriate technique to reduce morbidity and mortality.

The results of our series were generally satisfy-
ing given the low rate of morbidity. However, it is 
believed that a prospective study with a larger sample 
and including different types of treatments could draw 
more solid conclusions.
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