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Abstract 



 

 

Background and Aim: Hydatid cyst is caused by Echinococcus larvae and prevalent in endemic areas 

worldwide. We analyzed post-procedure complications and outcomes of patients with liver hydatid cyst. 

Materials and Methods: We included patients who managed either by surgery or percutaneous drainage (PAIR) 

for hydatid liver cysts at SBÜ University Mehmet Akif İnan Hospital between January 2017 and February 2021. 

Age, sex, segmental location, size, number, Gharbi classification, treatment modality, length of hospital stays, 

and complications were recorded.  

Results: We included total of 209 patients who were managed by hydatid liver cysts.  Among them, 74 post-

procedural complications were developed in total of 69 (33%) patients. Biliary fistula was the most prevalent 

complication (n=38, 18.2%). Hospitalization duration was median 5 days (2-36) and was 5 days (2-36) in 

patients underwent surgery and 3 days (range:2-7) in patients managed by PAIR. Patients with cyst diameter ≥ 

9.5 cm were predicted to have an increased risk of complications with 70% sensitivity and 60% specificity. More 

patients experienced any complications in patients who managed by PAIR than those underwent surgery (65.4% 

vs 28.4%, p<0.001). 

Conclusion: Our study showed that both surgery and PAIR are safe and effective management strategies for 

patients with liver cyst hydatid. PAIR was associated with more complications but shorter duration of 

hospitalization.  
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Introduction 

 

Regarding echinococci, Echinococcus granulosus frequently causes cystic echinococcosis, while E. 

multiocularis less frequently causes alveolar hydatid cyst [1-2]. Hydatid cysts can remain asymptomatic until 

they reach a certain size. Hydatid cysts may present with a variety of clinical manifestations ranging from right 

upper quadrant pain and hepatomegaly to cholestasis and rarely features of chronic liver disease such as portal 

hypertension, and ascites.  

A history of living in endemic area as well clinical and laboratory findings are helpful to reach cyst hydatid 

diagnosis, but imaging techniques such as ultrasonography (USG), computed tomography (CT) and magnetic 

resonance imaging (MRI) are the main diagnostic methods [3].  

There are several treatment options for liver hydatid cysts, including medical treatment, surgery and 

percutaneous drainage (PAIR). Combinations of these treatment options are more widely accepted strategies in 

the management of liver hydatid cysts [4]. 

Several minor and major complications such as bleeding, surgical site infection, biliary fistula, anaphylaxis or 

secondary hydatidosis with intra-abdominal transplantation of cyst contents, sclerosing cholangitis, biliary tract 

injury, development of abscess in the abdomen or cyst cavity, pleural effusion, and cyct recurrence can develop 

following surgery or PAIR in patients with hydatid cyst disease [5]. 



 

 

This study aimed to present our experience about complications following surgery and PAIR in patients with 

cyst hydatid. Our data derived from endemic area for hydatid cysts and a tertiary hospital. 

 

Materials and Methods 

The present study included patients who underwent surgery or PAIR for liver hydatid cysts between January 

2017 and February 2021 at SBÜ University Mehmet Akif İnan Faculty of Medicine Hospital. The study was 

approved by the SBÜ University Mehmet Akif İnan Ethics Committee (01.03.2021 HRU 20/15/09) and 

conducted in accordance with the Declaration of Helsinki. 

Information about patients age, sex, segmental cyst location, cyst size, number of cysts, Gharbi classification, 

treatment modalities, and complications were recorded. The segmental location of the cysts was recorded based 

on the Couinaud classification, and the cyst size was recorded in centimeters. The number of cysts was grouped 

as 1, 2, and multiple. Operated patients underwent either open surgery or laparoscopy, depending on the patient's 

suitability. Intraoperative bile leaks that could be repaired were closed by sutures. Cholecystectomy was added to 

the operation for gallstones in the gallbladder, which were adjacent to the cyst wall. All patients who underwent 

percutaneous procedure were treated with the same percutaneous technique. USG, CT, and MRI methods were 

used alone or in combination as imaging modalities during the patients' pre-procedure evaluation (Figure 1). 

Patients with hydatid cysts in other organs, younger than 18 years old, with incomplete data and patients who 

underwent emergency procedures were excluded from the study. The data of patients were further analyzed for 

post-procedure complications. 

The location of the cyst, the patient's preference after preliminary information about the treatments, the stage of 

the cyst, and the patient's pre-operative American Society of Anesthesiologists score. 

The types of complications that occurred in patients upon surgical or percutaneous treatment were recorded as 

biliary fistula, disease recurrence, biloma, liver abscess, biliary stricture, pleural effusion, and perioperative 

anaphylaxis. 

All of the patients underwent surgical and percutaneous treatment under operating room conditions. Based on the 

recommendation of the anesthesiology department, antihistamines, steroids, and epinephrine at appropriate doses 

were administered to patients with allergic reactions. All patients were started on albendazole (10 mg/kg/day) for 

6 months post-operatively.  

Statistical Analysis 

The Statistical Package for the Social Sciences (SPSS) Version 18.0 (SPSS® for Windows Chicago, IL, USA) 

was used for statistical analysis. Numerical data were presented in mean value±standard deviation, whereas the 

non-numerical group data was in median value. Kolmogorov–mirnov test was used to test the normal 

distribution hypothesis for all numerical data. Independent Samples t-test was used to compare paired groups 

when the numerical values met the normal distribution hypothesis, and the Mann–Whitney U test was used for 

comparison purposes in cases of non-normal distribution. A one-way analysis of variance (ANOVA) test was 



 

 

used to compare numerical data with normal distribution and three or more groups. The Bonferroni test was 

performed as a post hoc test in cases where the difference was significant. The Kruskal Wallis-H test was used to 

compare three or more groups in cases of non-normal numerical distribution. The Mann–Whitney U test was 

used for pairwise comparisons when the results were statistically significant. Pearson correlation test was 

performed to see whether there was a correlation between the numerical data. The Chi-squared or Fisher Exact 

test was used to compare ordinal and nominal data. ROC curve analysis was used to predict the development of 

postoperative complications. Results with a p-value of <0.05 were considered statistically significant. 

Results 

A total of 209 patients (145 female, 69 %) with median age 33 years (range: 18-77) were included in the study. 

PAIR was performed in 26 (12.5%) patients while 183 (87.5%) patients underwent surgery. A total of 148 of the 

cysts were localized in the right lobe (71%), 44 in the left lobe (21%), and 17 in right and left lobes (8%). The 

mean size of the cysts was 10.1±2.89 cm. Based on the Gharbi classification, type 1 (n=76, 36.4%), type 2 

(n=70, 33.5%), type 3 (n=61, 29.2%) and type 4 (n=2, 0.9%). USG was performed in 173 patients, both USG 

and CT in 164 patients, and USG, CT, and MRI combined in 31 patients. 

A total of 74 post-procedure complications were observed in 69 patients (33%). Five patients had more than one 

complication. Post-procedure complications developed in 52 (28.4%) patients who were surgically treated and in 

17 (65.4%) patients who underwent PAIR. Biliary fistula was the most prevalent complication in the acute 

period, as seen in 38 (18.2%) patients. Biloma occurred in 11 (5.3%), liver abscess in 4 (1.9%), pleural effusion 

in 6 (2.9%), perioperative anaphylaxis in 2 (1%) patients, and biliary stricture in 1 (0.5%) patient included in the 

study. Twelve patients (5.7%) had recurred disease as a long-term complication.  

The mean size of cysts with post-procedure complications was 10.9±3.05 cm. To predict the development of 

postoperative complications in hydatid cyst patients, the cut-off value of cyst diameter was determined using 

ROC curve analysis. Patients with cyst diameter ≥ 9.5 cm were predicted to have an increased risk of 

complications with 70% sensitivity and 60% specificity (Area under the curve: 0.624, 95% confidence interval, 

CI: 0.546-0.703, P =0.003) (Figure 2).  

There was no correlation between the number, localization, and Gharbi classification of the cyst and the 

occurrence of post-operative complications. One-way ANOVA test indicated a significant correlation between 

cyst size and the types of post-operative complications (p = 0.015). Based on the results, the cyst size was the 

highest in the pleural effusion group (13.16 ± 5.7 cm). The distribution of post-operative complications with cyst 

size is given in Table 1. 

 

Endoscopic retrograde cholangiopancreatography (ERCP) was performed in 29 (76.3%) patients with biliary 

fistula, while biliary fistulae spontaneously closed upon conservative follow-up in 9 (23.7%) patients. 

Percutaneous drainage catheterization was performed in all 11 patients with biloma. Biliary fistula occurred in 8 

(72.7%) patients who underwent percutaneous drainage catheterization, and they were treated with ERCP. The 



 

 

most prevalent hepatic location of the cysts in the patients who developed biliary tract complications was 

segment 6, and the mean cyst size was 11±2.82 cm (Figure 3). 

All six patients with pleural effusion were drained with percutaneous catheter. One of these patients had multiple 

cysts, whereas the cysts were localized in the right lobe and were single in five patients. The mean size of the 

cysts of our patients with pleural effusion was 13.16±5.7 cm. 

 

Discussion 

 

Complications that may occur after surgical or percutaneous treatment of hydatid cyst include hemorrhage, 

surgical site infection, biliary fistula, anaphylaxis or secondary hydatidosis with intra-abdominal transplantation 

of cyst contents, sclerosing cholangitis, common bile duct injury, abscess in the abdomen or cyst cavity, pleural 

effusion, and recurrence [5]. All the aforementioned complications, except for hemorrhage, surgical site 

infection, sclerosing cholangitis, and biliary tract injury, were seen in the patients included in the present study. 

Conflicting results have been reported in the literature regarding the effect of age on complications. In a 

retrospective study by Oussema et al. reported the median age as 33 years (14–83), the rate of female patients as 

55%, and that age had no effect on the occurrence of complications [6]. In a retrospective study by Daradkeh et 

al., morbidity increased in patients aged above 40 years [7]. The fact that 145 out of 209 patients included in our 

study were female (69.4%) is consistent with the previous reports. The fact that hydatid cyst disease is more 

common in women is an issue that needs to be investigated. The mean age of our patients was 36.51±14.83 

years. There was no statistically significant correlation between the older age and morbidity in the patients 

included in the present study (p = 0.770). 

There are studies in the literature investigating the relationship between the location of the cyst in the liver and 

the risk of complications. El Malki et al. reported in a retrospective study that cysts in the left lobe and liver 

dome were associated with a higher risk of complications [8]. In the present study, there was no statistically 

significant difference between the location of the cyst in the liver and the risk of complications. Understanding 

the relationship between liver cyst size and risk of complications provides us with useful information to predict 

possible complications. A retrospective study by El Malki et al. [8] and a study by Atli et al. reported that cyst 

sizes of >10 cm [9] and >10.5 cm, respectively, increased the risk of complications. In the present study, the 

mean size of the cysts with post-operative complications was 10.9 cm (6–22 cm), and there was a statistically 

significant relationship between the increased cyst size and the occurrence of complications. We also mentioned 

in the results section that the cut-off value was ≥ 9.5 cm. 

Amoung our patients, 81.8% had one cyst, 11.9% had two cysts, and 6.2% had multiple cysts. Previous studies 

did not report any correlation between the number of cysts and the risk of complications [10]. In the present 

study, no statistically significant relationship existed between the number of cysts and the risk of complications. 

Gharbi classification guides us on how to treat the cyst rather than determining the risk of complications of the 

cyst. Demircan et al. [11] reported that cysts classified as Type 3 based on Gharbi classification were a risk 

factor for the occurrence of complications. In the present study, 36.3% of the cysts were Type 1, 33.4% were 



 

 

Type 2, and 29.1% were Type 3. There was no significant difference between the type of cyst by Gharbi 

classification and the occurrence of post-operative complications (p = 0.086). 

Percutaneous hydatid cyst treatment offers a more minimally invasive treatment option for suitable patients. 

Although percutaneous treatment method is defined as a minimally invasive method, there are cases in the 

literature that require liver transplantation after sclerosing cholangitis secondary to protoscolicidal agents used in 

percutaneous treatment and care should be taken in terms of complications [12]. Muhammed et al. [13] reported 

a complication rate of 15% upon percutaneous treatment. In the present study, 26 (12.4%) patients underwent 

percutaneous treatment. In another study, patients treated with different percutaneous techniques reported a high 

success rate of 94.5%, no abscesses or fistulas as complications, and a low complication rate with only 2 patients 

developing anaphylaxis [14]. Complications were seen in 17 (65.4%) patients who received percutaneous 

treatment. The present study's complication rate of 65.4% in patients who underwent percutaneous treatment is 

inconsistent with previous reports. We think that this may be associated with the relatively small total number of 

patients who underwent the PAIR procedure. 

The prevalence of complications of rupture of the bile ducts is between 3%–17%. Increased intra-cystic pressure 

subsequently leads to compression and necrosis of the wall, causing rupture into adjacent bile ducts [15]. In the 

present study, 29 out of 38 patients (76.3%) with biliary fistula were treated with ERCP. In 9 (23.7%) patients, 

the complication stopped spontaneously after conservative follow-up. 

In the treatment of liver hydatid cysts, it is possible to predict the risk of cystobiliary fistula development 

according to the cyst size. Ramia et al. [16] reported the risk factors for cysto-biliary fistula as cysts >7.5 cm in 

size, cysts located in the central liver segment, and advanced cysts (Type 3–4) based on Gharbi classification. 

The mean cyst size in our patients with biliary fistula was 10.73±2.78 cm, the highest number of cysts was found 

in segment 6 (11 patients), and the highest number of cysts was found in Type 3 (16 patients), which is 

consistent with previous reports.  

Biliary stricture is a rare but challenging post-operative complication of hydatid cyst disease. Yılmaz et al. [17] 

reported that 27% of all post-operative biliary strictures were secondary to hydatid cyst disease. Sclerosing 

cholangitis associated with scolicidal agents, secondary biliary infections, and centrally located hydatid cysts 

have been suggested as predisposing factors. In the present study, biliary stricture occurred in a patient operated 

on for a liver hydatid cyst associated with segment five localized biliary tract. Surgery was decided upon failed 

percutaneous transhepatic cholangiography and ERCP. Portoenterostomy was performed upon stenosis detection 

at the main hepatic duct bifurcation level. 

Cysts associated with the bile ducts may present as bilomas after the procedure. Percutaneous drainage and 

subsequent ERCP may be required for these patients. Cure is usually achieved after these procedures. Baydar et 

al. [18] reported that 6 (22.2%) out of 27 patients had post-operative biloma upon liver hydatid cyst surgery and 

achieved a 92.6% success rate after percutaneous drainage in patients with biloma. In the present study, 11 

patients (5.3%) had post-operative biloma. All the patients included in the study underwent percutaneous 

drainage. Eight out of eleven patients who underwent percutaneous drainage for biloma had biliary fistula, which 

was treated with ERCP. 



 

 

Liver abscess may occur after surgical and percutaneous treatment or due to the cyst's biliary tract relationship. It 

is required to cease the biliary tract connection by surgical or interventional procedures, to conduct surgical or 

interventional drainage of the abscess, and to administer medical albendazole and anti-biotherapy as an addition 

to the treatment [19]. In the present study, post-operative liver abscesses occurred in 4 patients (1.9%). All of 

these patients were treated with percutaneous drainage and cured. 

Pleural effusion is frequently seen in most hepatobiliary surgery patients, not just hydatid cysts. Cobanoglu et al. 

[20] reported that 40.4% of patients with post-operative pleural effusion after upper abdominal surgery included 

the patients who underwent hepatobiliary surgery. In the present study, six patients had post-operative pleural 

effusion and were treated with pleurocutaneous catheter drainage. Although there was no correlation between the 

types of complications and age upon statistical analysis (p = 0.859), pleural effusion was seen in relatively older 

patients included in the study. In the present study, there was a significant difference between cyst size and the 

types of complications (p = 0.015). Based on the study results, patients with pleural effusion had the highest cyst 

size (13.16 ± 5.7 cm). Furthermore, there was a significant correlation between the types of post-operative 

complications and the duration of hospitalization (p < 0.001). The longest hospital stay was seen in the pleural 

effusion group (15.50 ± 11.04 days). 

In fact, when an interventional procedure is performed in the treatment of hydatid cysts regardless of the organ, 

anaphylactic reactions are among the most feared complications. Inal et al. [21] reported that the rate of allergic 

reactions during the administration of anesthesia for liver hydatid cyst operations ranged between 1/5000 and 

1/25000, and the mortality rate was 3%–5%. In the present study, 2 patients (0.9%) had anaphylactic reaction 

perioperatively and recovered upon medical treatment. There was no mortality in our patients. Collado et al. [22] 

reported in a 20-year cohort analysis that anaphylactic reaction was a risk factor in younger patients (<60 years) 

and patients with multiple cysts. In the present study, a clear comparison was not possible due to the relatively 

smaller size of the sample group. 

Our study's limitations include its retrospective design, the difficulty of making comparisons due to the large 

difference in the number of patients included in the PAIR procedure and surgery groups, and the loss of data in 

patients whose retrospective data were unavailable. 

In conclusion, post-operative complications are prevalent in liver hydatid disease and are still associated with 

significant health problems. Pre-operative identification of risk factors may ensure the prediction of post-

operative complications in liver hydatid disease. Therefore, a pre-operative evaluation of hydatid cyst patients 

should be cautious regarding the risk of post-operative complications. To manage post-operative complications, 

a multidisciplinary approach by general surgery, interventional radiology, thoracic surgery, anesthesia, and 

gastroenterology departments is required. 
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  Cyst Size 

Type of 

Complication 

Number 

of 

Patients Mean 

Standard 

Deviation Minimum Maximum 

No 135 9.64 2.71 5 20 

Biliary fistula 38 10.73 2.78 6 20 

Biloma 11 11.9 3.01 7 16 

Liver abscess 4 9.5 1.91 8 12 

Biliary stricture 1 12 - 12 12 

Recurrence 12 10.25 2.34 7 14 

Pleural effusion 6 13.16 5.70 7 22 

Perioperative 

anaphylaxis 
2 9 2.82 7 11 

Table 1: Mean cyst sizes in patients with post-operative complications 

 



 

 

 

Figure 1. Computed tomography (CT) and magnetic resonance imaging (MRI) images of three patients included 

in the study during pre-operative evaluation (MRI on the left (A1, B1, C1), CT on the right (A2, B2, C2)). The 

arrows indicate the location of the cysts. 

 

 
Figure 2. Graph showing the cut-off value of cyst diameter using ROC curve analysis to predict the 

development of postoperative complications according to cyst diameter 
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Figure 3. A distribution of cysts according to liver segments in patients with post-operative biliary tract 

complications 
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