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Original Article

Background: Cystic echinococcosis (CE) is a parasitic and zoonotic infection, recognized globally as a 
neglected disease, with significant morbidity and mortality rates, especially in low-advantaged countries. We 
aimed to evaluate the recurrence rate after hydatid disease surgery in Fars Province, Iran.
Methods: A retrospective design was used to examine the data collected from Nemazee and Shahid Faghihi 
Hospitals, Shiraz, southern Iran, over eight years, from 2011 to 2019. The research was conducted in 2023. 
The study extracted the following data from hospital records: demographic characteristics, paraclinical 
findings (such as sonography and CT scan), organ involvement, cyst number and size, surgical procedure, cyst 
complications, intraoperative or postoperative complications, and recurrence rate.
Results: The study included 303 patients, of whom recurrence occurred in 36 (11.9%). Intra or postoperative 
complications were associated with recurrence (P=0.001). In the recurrent cases, the most common intra-
operative complication was anaphylactic shock (P=0.001), and the most common postoperative complications 
were unresolved pneumothorax and empyema (P=0.001). There was a significant association between 
recurrence and complicated cysts (P=0.001). There was no significant difference between the organ involved 
and the complicated cyst in the recurrence (P=0.50). There was no association between increasing the cyst’s 
size and the chance of the recurrence rate. There was a significant relationship between recurrence and the 
number of cysts in the affected organ (P=0.001). There was a significant association between using no scolicidal 
agents and recurrence (P=0.001), and no antiparasitic drugs were used in only one (2.7%) patient (P=0.3240). 
There was no significant association between recurrence and duration of admission (P=0.193).
Conclusion: Intra or postoperative complications (anaphylactic shock, unresolved pneumothorax, and 
empyema), complicated cysts, the number of cysts in the affected organ, and injecting of no scolicidal agents 
were significantly associated with recurrence. Recurrence may have many reasons, such as insufficient drainage 
(incomplete peri-cystectomy and minute spillage of cyst contents), missing hidden cysts (numbered cysts), 
rupture or spillage of the cysts, and inadequate medical treatment. 
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Introduction

Helminth infections represent a substantial global 
health challenge, with cystic echinococcosis 

(CE) emerging as a severe helminthic ailment 
triggered by the larval stages of Echinococcus 
granulosus parasites (1, 2). This disease profoundly 
impacts human health and the livestock industry 
(3-7). CE is endemic in various regions worldwide, 
including the Middle East, with Iran as a hotspot. 
In Iran, the prevalence of CE has been estimated at 
5% over a notable 27-year span, underscoring the 
persistent burden of this condition (8). Humans, 
functioning as accidental intermediate hosts, can 
manifest diverse clinical presentations contingent 
upon factors such as cyst location, number, and 
size (9, 10). While the liver remains the primary 
target organ, closely followed by the lungs, CE can 
potentially infiltrate any bodily site (11, 12). It is 
worth noting that the formation of protoscoleces 
within hydatid cysts poses a significant risk of 
secondary CE development if protoscoleces escape 
containment (13).

Despite advancements in medical therapy, the 
efficacy of anthelmintic drugs in managing CE is 
limited because of factors such as poor absorption 
and inadequate anthelminthic activity (14). 
Consequently, surgical intervention remains the 
cornerstone of CE treatment (15). This surgical 
approach is often supplemented by anthelmintic 
drug administration before and after the procedure, 
along with the intraoperative application of scolicidal 
solutions. These measures aim to eradicate viable 
daughter cysts, prevent protoscolex dissemination, 
and minimize the likelihood of postoperative 
recurrence (15, 16).

Complications associated with hydatid cysts include 
their rupture into the bile duct, lung airway, chest, 
or abdominal cavity, potentially leading to fistula 
formation (17, 18). Recurrent disease is defined as the 
emergence of new active cysts following intentional 
curative treatment, encompassing the continuous 
growth of live cysts at a previously treated site or 
the appearance of new distant disease. 

Studies investigating the recurrence rate of 
hydatid cysts in Iran are scarce (19-22). We aimed 
to investigate the recurrence rate of hydatid disease 
in Fars Province, Iran.

Patients and Methods

Study Design and Setting
This study conducted a descriptive retrospective 

analysis of hydatid cyst cases in two public hospitals 
in southern Iran from 2011 to 2019. The study was 
performed in 2023 in the province of Fars, an 
agricultural and traditional livestock region where 
women and men are equally involved in farming 
activities. The province has a moderate mountainous 
climate in its north and middle parts, suitable for 

sheep farming. The study included all diagnosed 
patients admitted to Nemazee and Shahid Faghihi 
hospitals. Nemazee and Shahid Faghihi hospitals 
are two main tertiary public university hospitals in 
southern Iran affiliated with Shiraz University of 
Medical Sciences. These hospitals serve patients 
from this province and the neighboring provinces, 
such as Kohgiluyeh and Boyer-Ahmad, Bushehr, 
Hormozgan, Khuzestan, and Kerman.

Data Collection
The study collected the clinical and epidemiological 

data by reviewing the medical records. Hydatid 
cyst diagnosis was confirmed by histopathological 
examination after surgery. We included patients 
who had CE diagnosed by imaging findings and 
confirmed by surgery and those who had negative 
histopathological results (rare) but had characteristic 
imaging features and a positive serology test (mainly 
CCIEP: Counter Current Immunoelectrophoresis). 
We recorded these patients as CE cases. We excluded 
patients who lacked radiological images, had 
incomplete data, or did not undergo surgery and only 
analyzed cases with a confirmed diagnosis of any 
CE upon hospital discharge, which was coded with a 
specific disease code (based on the ICD-9 and ICD-
10: 122.9, and 122.8 for ICD-9; B67.8, K77.0, B67.9, 
and J99.8 for ICD-10). The study did not include 
suspected cases.

To qualify for inclusion in this study, the hydatidosis-
affected area was required to exhibit changes 
detectable by either abdominal ultrasonography (US) 
or computed tomography (CT) within the first year 
post-surgery (23). Areas showing no change in size 
or the absence of daughter cysts on imaging were 
not considered indicative of recurrence (24).

Some hospital records for the study period were 
missing from the hospital database. Therefore, the 
research team, which consisted of physicians and 
medical students, manually searched the medical 
records. The study preserved the confidentiality 
of the patient’s information while reviewing their 
records.

The following data was collected from the 
hospital files: demographic characteristics (age, 
sex, nationality, place of residence [urban or 
rural]), exposure to dogs or domestic animals, 
sonography and CT scan results, organ involvement, 
cyst number, cyst size (or the largest cyst in case 
of multiple cysts), complicated cyst, surgical 
procedure, use of puncture, aspiration, instillation, 
and respiration (PAIR) technique, use of scolicidal 
agents and antiparasitic drugs (albendazole treatment 
status), intra and postoperative complications, and 
recurrence rate.

Statistical Analysis
SPSS software, version 20.0 (SPSS Inc., Chicago, 

IL, USA) was used to analyze data. Simple descriptive 
analysis was done and the results were reported as 
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percentages for categorical variables and the mean 
and standard deviation for continuous variables. Chi-
square or Fisher’s exact test was used to compare the 
association between categorical qualitative variables, 
such as clinical and demographic variables. A P<0.05 
was considered as statistically significant.

Ethical Considerations
The project received the ethical approval code, 

IR.SUMS.MED.REC.1399.327, from the Shiraz 
University of Medical Sciences Research Vice-
Chancellor, and the need for informed consent was 
waived by this center. Informed consent forms do not 
apply to this study and have not been used. 

Results

This study identified 491 cases of hydatid cyst 
infection out of 949 patients suspected of having 
hydatid cysts based on ICD 9 and 10 codes. However, 
only 303 of these cases received surgical treatment. 
Table 1 shows the demographic characteristics 
of identified surgical cases of hydatid cyst (HC) 
according to sex, residency, and contact with dogs or 
other domestic animals. The mean age was 32±21.1 
years, with the minimum and maximum ages of 3 
and 93 years. The maximum number of patients was 
in the age group 10-19 years. The most commonly 
affected ages were 7 and 25 years, seen in 13 (4.3%) 
patients, respectively. 

Ultrasonography and spiral CT scan were the 
primary imaging modalities used to diagnose 
HC in our study population. Abdomen and pelvic 
sonography were done in all the patients, and 
the data for the CT scan was found only in 239 
(78.8%) patients. In this study, as the appearance, 
stage, and description of the cysts were not clearly 
understood from the patients’ clinical charts and 
ultrasonographic results, we could not assess the 
HCs according to the WHO classification.

The most commonly affected organs were as 
follows: lungs (n=189, 55.1%), liver (n=119, 34.6%), 
gallbladder (n=10, 2.9%), and spleen (n=9, 2.6%). 
Most cases had lung involvement rather than liver 
involvement.

There were 69 (22.8%) patients with complicated 
cysts. The complicated cyst was seen in 24 (34.7%) 
livers and 45 (65.2%) lungs, and there were no 
complicated cysts in the other organs. No significant 
difference existed between organ involved and 
complicated cyst (P=0.58).

Cyst sizes were classified as 1-5cm (n=99, 32.7%), 
5-10 cm (n=165, 54.5%), 11-15 cm (n=32, 10.6%), 
and more than 15cm (n=7, 2.3%). Moreover, The 
number of cysts was categorized as one cyst seen in 
185 (61.0%), two in 76 (25.0%), three and more than 
three (multiple) in 42 (13.8%).

Of 308 operations, there were 190 thoracotomies, 
106 laparotomies, seven other operations, and five 
laparoscopies. Twelve patients were managed with 
the PAIR technique. Thirteen patients underwent 
both laparotomy and thoracotomy at two different 
times, and in four patients, the PAIR technique was 
done first, and laparotomy was done afterward due 
to a failed technique.

Intra and post-operation complications occurred in 
29 (9.6%) patients. The most common intra-operation 
complications were anaphylactic shock, hollow 
viscus perforation, and laceration of the liver and 
bladder. In contrast, the most common post-operation 
complications were unresolved pneumothorax, 
hemothorax, empyema, and pneumonia.
Scolicidal agents were used for 165 (54.5%) 

patients during the operation. The most common 
scolicidal agents used were hypertonic saline 10% 
in 107 (64.7%) and silver nitrate in 58 (35.1%) of 
the patients. Antiparasitic drugs were used before 
and after the operation in 254 (83.8%) patients. The 
most common drugs used were Albendazole 400mg 
tablets in 243 (95.6%) and Mebendazole 100mg 
tablets in 11 (4.3%) patients.

Recurrence occurred in 36 (11.9%) patients, of 
whom 17 were men and 19 were women. There 
was no significant difference between the sex 
groups according to the recurrence (P=0.366). The 
most common age groups for recurrence were 0-9 
and 30-39 years, with 12 and 6 involved patients, 
respectively. The age groups had no significant 
difference according to the recurrence (P=0.252).  

The most commonly affected organs in recurrence 
were the lungs in 17 (47.2%) and the liver in 13 
(36.1%) patients (Table 2). There was no significant 
difference between the recurrence and the organ or 
organs involved (P=0.999). 

The most common operation in which the 
recurrence occurred afterward was thoracotomy and 
then laparotomy (18 vs. 12) (Table 3). Still, there was 
no significant difference between the recurrence and 
the type of operation (P=0.957). 

Intraoperative or postoperative complications 
demonstrated a significant association with recurrence 
in 14 out of 29 patients, constituting 48.2% of the 

Table 1: Demographic characteristics of identified surgical cases of hydatid cyst according to sex, residency, and contact with dogs 
or other domestic animals
Sex Men Women 

164 (54.1%) 139 (45.9%)
Residency Rural Urban 

122 (40.3%) 181 (59.7%)
Contact with dogs or other domestic 
animals

Yes No
166 (54.8%) 137 (45.2%)
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sample (P=0.001), thereby highlighting a pronounced 
correlation between these variables. Notably, within 
the subset of recurrent cases, anaphylactic shock 
emerged as the most prevalent intraoperative 
complication, manifesting in 3 out of 14 cases, 
representing 21.4% of the total (P=0.001). Moreover, 
among postoperative complications observed in 
recurrent cases, unresolved pneumothorax and 
empyema predominated, occurring in 7 cases (50%) 
and 4 cases (28.5%), respectively (P=0.001).

Recurrence was observed in 17 out of 69 patients 
with complicated cysts, comprising 24.6% of the 
cohort, thus establishing a statistically significant 
association between recurrence and the presence 
of a complicated cyst (P=0.001). Among recurrent 
cases, complicated cysts were detected in 6 out of 17 
(35.2%) instances affecting the liver and in 11 out of 
17 (64.7%) instances affecting the lungs. However, 
analysis revealed no significant discrepancy between 

the organ involved and the presence of a complicated 
cyst in recurrence (P=0.50). 

The average size distribution of cysts in recurrent 
cases was as follows: 11 (30.5%) patients for cysts 
measuring 1-5 cm (P=0.001); 21 (58.3%) patients 
for cysts measuring 5-10 cm (P=0.001); two (5.5%) 
patients for cysts measuring 11-15 cm (P=0.0531); 
and two (5.5%) patients for cysts measuring more 
than 15 cm (P=0.0531). This means that size was not 
associated with an increased chance of recurrence.

Among the recurrent cases, a single cyst was 
observed in 9 (25.0%), two cysts were present in 
9 (25.0%), and multiple cysts were identified in 
18 (50.0%) patients. These findings underscore a 
significant relationship between recurrence and the 
number of cysts within the affected organ (P=0.001)

In the recurrent cases, scolicidal agents were not 
administered during the operation in 5 (13.8%) 
patients (P=0.001), and antiparasitic drugs were not 

Table 2: Frequency of patients with and without recurrence according to the organ(s) involved
Organ Recurrence Total

No Yes
Liver 71 13 84
Lung 156 17 173
Spleen 5 1 6
Liver+lung 10 2 12
Liver+lung+heart 1 1 2
Liver+GB 7 0 7
Muscle 1 0 1
Brain 1 0 1
Liver+lung+brain 0 1 1
Liver+lung+omentum 1 0 1
Liver+diaphragm 2 0 2
Liver+spleen 2 1 3
Liver+stomach 1 0 1
Liver+omentum 2 0 2
Adrenal 1 0 1
Spleen+GB 1 0 1
Liver+GB+ovary 1 0 1
Liver+psoas muscle 1 0 1
mediastinum 1 0 1
Liver+P 1 0 1
Liver+GB+P+uterus 1 0 1
Total 267 36 303
GB: Gallbladder; P: Peritoneum

Table 3: Frequency of the patients with or without the recurrence and the type of operations
Type of operation Recurrence Total P value

No Yes
Laparotomy 77 12 89
Thoracotomy 159 18 177
Laparotomy+thoracotomy 10 3 13
PAIR* 8 0 8
Laparotomy+PAIR* 3 1 4
Laparoscopy 4 1 5
Others 6 1 7
Total 267 36 303 0.957
*Puncture, aspiration, instillation and reaspiration
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used in only one (2.7%) patient (P=0.3240). These 
results suggest a significant association between 
the absence of scolicidal agents during surgery and 
recurrence, while the lack of antiparasitic drugs does 
not exhibit a significant correlation with recurrence.

The mean duration of admission for patients without 
recurrence was 9.86±5.20 days, while for patients 
with recurrence, it was 11.6±6.98 days. Statistical 
analysis revealed no significant association between 
recurrence and the duration of admission (P=0.193). 
Furthermore, it is noteworthy that all recurrent cases 
had a favorable outcome, with no reported fatalities.

Discussion

This study retrospectively scrutinized the 
epidemiological and clinical characteristics of 
36 recurrent cases of HC out of 303 patients who 
underwent surgical resection for HC over eight 
years. Currently, HC has re-emerged as a concerning 
public health issue in certain regions worldwide, 
particularly endemic areas (25). Consequently, 
conducting regular epidemiological investigations 
within healthcare facilities is strongly recommended.

We found a significant predominance of male 
patients and many urban dwellers incompatible with 
previous studies (26-29). The higher frequency of HC 
in urban areas could be attributed to the urbanization 
process in Iran as a result of migration to urban areas.

The disease can affect any organ, but the liver is 
the most common site of involvement, followed by 
the lung. However, our study found that most cases 
had lung involvement rather than liver involvement, 
consistent with a previous study (30). However, this 
finding differs from the results reported by other 
studies (25, 28, 31-34). Our results showed that hydatid 
cyst removal surgeries were more frequent in the lung 
than in the liver, which contradicts the results reported 
in Iran (28, 34), Iraq (31), and Turkey (15). 

The higher prevalence of lung cysts compared to 
liver cysts in our study may be attributed to several 
factors. Nemazee Hospital, as a tertiary referral 
center in Shiraz, is equipped with advanced facilities 
for lung surgery, which might contribute to a higher 
rate of lung operations for HCs compared to other 
cities in the southern region of Iran. This availability 
of specialized services for lung surgeries could partly 
explain the observed disparity in the frequency of 
lung operations for HCs in Shiraz, Fars Province.

Recurrence of HC is a major challenge for surgeons 
in endemic regions despite modern therapeutic 
methods. The recurrence rate in our study was 11.9%, 
which was relatively similar to the observations in 
Spain, with 11.5%, and Iran, with 11.3% (18, 19). 
There was no significant difference between the sex 
and age groups according to the recurrence. 

Typically, recurrent cysts predominantly affect 
the liver and lungs; however, some studies suggest 
they may also involve other organs (31, 35). In our 
study, the most commonly affected organs in the 

recurrence were the lungs in 17 (47.2%) and the liver 
in 13 (36.1%), and there was no significant difference 
between the recurrence and the organs involved 
(P=0.999). This could be explained by the blood 
supply of the lung (36-38), which is about 100% 
of cardiac output compared to around 25% in the 
liver, which could increase the risk of detachment 
of cyst fragments during surgery. Mahmodlou and 
colleagues (39) suggested that the high negative 
pressure and the lung structure create a favorable 
environment for the rapid growth of cysts.

Recurrence may occur despite surgical treatment. 
In our study, the most common operation in which 
the recurrence occurred afterward was thoracotomy 
and then laparotomy (18 vs. 12). Still, there was no 
significant difference between the recurrence and 
the kind of operation (P=0.957). 

Recurrence may have many reasons, such as 
insufficient drainage, missing hidden cysts, spread 
into the abdomen during surgery, and lack of medical 
treatment (40). One of the causes of recurrence is 
the intraoperative leakage (spread into the abdomen 
during surgery due to the iatrogenic or accidental 
rupture or spillage of the cysts) of the hydatid daughter 
cysts into the pleural cavity, with most studies 
reporting recurrence rates for pulmonary hydatid 
disease ranging from 4.6% to 22.0% (16, 19, 22). 

Recurrence is influenced by both host and parasite 
factors. Serosal and surgical wound surfaces, unlike 
mucosal surfaces, offer favorable conditions for the 
implantation and development of scolices into HCs (20).

Mahmodlou and co-workers (39) reported no 
recurrence rate despite a cyst perforation rate of 
29.4%. They contrasted their results with another 
study (19), which reported a recurrence rate ranging 
from 1.5% to 12.0%. The studies by Mottaghian and 
Saeidi followed the patients for six months to three 
years, which is the duration most authors consider 
adequate for detecting the recurrence of the disease. 
However, some adopt a minimum of four years for 
their follow-up protocol. Sokuti and colleagues (21) 
argued that the study by Mahmodlou and co-wrkers 
had a follow-up period of six months, which was too 
short to compare their results with those of similar 
studies or to make any conclusive claims about a 
zero-recurrence rate. Mahmodlou responded to 
Sokuti and justified their zero-recurrence rate (41). 

In our study, there was no association between 
an increase in the size of the cyst and the chance 
of the recurrence rate. Other researchers found no 
correlation between the size of removed cysts and 
postoperative recurrence (19). 

To mitigate the risk of contamination of the 
operative field, irrigating the pleural cavity with 
hypertonic saline is recommended. Additionally, 
meticulous handling of cysts during surgery is 
crucial. Implementing these preventive measures, 
coupled with chemotherapy and a comprehensive 
follow-up program, holds promise in averting the 
recurrence of the disease (21).
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Our study’s limitation was its retrospective design, 
which posed a risk of information bias due to the 
quality of recording and extraction of information. 
The study’s retrospective design prevented us from 
following up with the patients to obtain the missing 
data in the medical records. The study could not 
include the patients’ occupations and serological 
results, as most of the medical records lacked these 
data and that might be because some of the patients 
could not afford the cost of the investigation. The 
study underestimated the incidence of human 
hydatidosis in south Iran. The study only investigated 
medical records of HC in two state hospitals and did 
not have access to data on other cases that underwent 
operations in private hospitals.

Conclusion

This study revealed significant relationships 
between recurrence and various factors such as 
intraoperative or postoperative complications, 
complicated cysts, and the number of cysts. 
Recurrence may have many reasons, such as 
insufficient drainage (incomplete peri-cystectomy 
and minute spillage of cyst contents), missing 
hidden cysts (numbered cysts), rupture or spillage 
of the cysts, and inadequate medical treatment. 
Removal of the cyst contents plus pericystectomy 
with drainage plus intraoperative chemotherapy 
and local sterilization and then post-operation 
administration of albendazole is suggested for both 
primary and secondary HC.

Certain technical problems increase the chance 
of accidental operative rupture and spillage of cyst 
contents, with subsequent regrowth of cysts. Routine 
measures against operative spillage of hydatid fluid 
are mandatory, but the surgical treatment method 
must be individualized for every case.

Early detection and treatment of HC, surgical 
accuracy, and paraclinical imaging to identify hidden 
cysts can help prevent surgery-related complications 
and reduce the disease’s recurrence and burden. 
Further prospective studies are required to explore 
the causes of recurrence after surgical treatment 
of CE and estimate the accurate incidence of the 
disease. 

Acknowledgment

The authors express their gratitude to all the officials 
of Shiraz University of Medical Sciences and the 
people participating in the study from Shiraz province 
who helped us in the implementation of this study.

Ethics Approval and Consent to Participate

The project received the ethical approval code, 
IR.SUMS.MED.REC.1399.327, from the Shiraz 
University of Medical Sciences Research Vice-
Chancellor, and the need for informed consent was 
waived by this center. Informed consent forms do 
not apply to this study and have not been used. The 
patients’ data were obtained from hospital records 
without any intervention on patients by the research 
groups. The patients’ records were anonymized 
and de-identified before analysis. The details of the 
patients were protected by confidentiality measures.

Availability of Data and Materials

The datasets used and/or analyzed during the current 
study are available from the corresponding author 
upon reasonable request.

Funding

This article is extracted from the thesis for the Master 
of Public Health (MPH). The author(s) disclosed 
receipt of the following financial support for the 
research, authorship, and/or publication of this thesis. 
This research was supported by Shiraz University of 
Medical Sciences under Grant No 21168.

Authors’ Contribution

AB, GA, and MJYB designed the study. MJYB and 
AI collected data, carried out the statistical analysis, 
and prepared the tables. AB, GA, and MJYB wrote 
the main manuscript. AI, EA, QA, and CI  analysed, 
and interpreted data for the work. All authors read 
and approved the final manuscript.

Conflict of interest: None declared.

References

1. Organization WH. Integrating 
neglected tropical diseases into global 
health and development: fourth WHO 
report on neglected tropical diseases: 
World Health Organization; 2017.

2. Budke CM, Deplazes P, Torgerson 
PR. Global socioeconomic impact 
of cystic echinococcosis. Emerging 
infectious diseases. 2006;12(2):296.

3. Eckert J, Deplazes P. Biological, 
epidemiological, and clinical 
aspects of echinococcosis, a 

zoonosis of increasing concern. 
Clinical microbiology reviews. 
2004;17(1):107-35.

4. Loos JA, Churio MS, Cumino 
AC. Anthelminthic activity of 
glibenclamide on secondary 
cystic echinococcosis in mice. 
PLoS neglected tropical diseases. 
2017;11(11):e0006111.

5. Moro P, Schantz PM. Echinococcosis: 
a review. International Journal of 
Infectious diseases. 2009;13(2):125-33.

6. Siracusano A, Teggi A, Ortona E. 
Human cystic echinococcosis: old 
problems and new perspectives. 
Interdisciplinary perspectives on 
infectious diseases. 2009;2009.

7. Thompson R. The taxonomy, 
phylogeny and transmission of 
Echinococcus. Experimental 
parasitology. 2008;119(4):439-46.

8. Khalkhali H, Foroutan M, 
Khademvatan S, Majidiani H, 
Aryamand S, Khezri P, et al. 



Bananzadeh AM et al.

 Iran J Colorectal Res 2024

Prevalence of cystic echinococcosis in 
Iran: a systematic review and meta-
analysis. Journal of helminthology. 
2018;92(3):260-8.

9. Casulli A, Siles-Lucas M, Tamarozzi 
F. Echinococcus granulosus 
sensu lato. Trends in parasitology. 
2019;35(8):663-4.

10. Kern P, Da Silva AM, Akhan O, 
Müllhaupt B, Vizcaychipi K, Budke C, 
et al. The echinococcoses: diagnosis, 
clinical management and burden of 
disease. Advances in parasitology. 
2017;96:259-369.

11. Hizem A, M’rad S, Oudni-M’rad 
M, Mestiri S, Hammedi F, Mezhoud 
H, et al. Molecular genotyping of 
Echinococcus granulosus using 
formalin-fixed paraffin-embedded 
preparations from human isolates 
in unusual tissue sites. Journal of 
helminthology. 2016;90(4):417-21.

12. Sayir F, Çobanoğlu U, Şehitoğulları 
A, Bilici S. Our eight-year surgical 
experience in patients with pulmonary 
cyst hydatid. International Journal of 
Clinical and Experimental Medicine. 
2012;5(1):64.

13. Heath D. The development of 
Echinococcus granulosus larvae in 
laboratory animals. Parasitology. 
1970;60(3):449-56.

14. Vural G, Yardimci M, Kocak M, 
Yasar T, Kurt A, Harem IS, et al. 
Efficacy of novel albendazole salt 
formulations against secondary cystic 
echinococcosis in experimentally 
infected mice. Parasitology. 
2020;147(13):1425-32.

15. Yildirim M, Engin O, Oztekin O, 
Akdamar F, Adibelli ZH. Diagnostic 
evaluation and surgical management 
of recurrent hydatid cysts in an 
endemic region. Radiology and 
Oncology. 2009;43(3).

16. Akyıldız HY, Akcan A, Karahan İ, 
Kucuk C, Sözüer E, Esin H. Recurrent 
liver hydatid disease: when does it 
become symptomatic and how does 
one diagnose it? Clinical imaging. 
2009;33(1):55-8.

17. Germanidis G, Mantzoukis K, Kelekis 
T, Doumaki E, Vasiliou K, Kokinakis 
I, et al. Complicated hepatic hydatid 
cyst with simultaneous biliary tree and 
intraperitoneal rupture: can we treat it 
in a minimally invasive way? Annals 
of Gastroenterology: Quarterly 
Publication of the Hellenic Society 
of Gastroenterology. 2011;24(4):328.

18. Kuzucu A, Soysal Ö, Özgel M, 
Yologlu S. Complicated hydatid cysts 
of the lung: clinical and therapeutic 
issues. The Annals of thoracic 

surgery. 2004;77(4):1200-4.
19. Mottaghian H, Saidi F. Postoperative 

recurrence of hydatid disease. Journal 
of British Surgery. 1978;65(4):237-42.

20. Shabanan SH, Dashti SH, Abbasi 
M, Jafarian A, Ebrahimi A, Yazdi 
NA. Retrospective Review of 
Complications of Liver Hydatid Cyst 
Surgery with Emphasis on Outcomes 
of Omentoplasty. Iranian Journal of 
Parasitology. 2020;15(4):488.

21. Sokouti M, Golzari SE, Kayhan 
S, Sabermarouf B. Recurrence 
following pulmonary hydatid disease 
surgery. World journal of surgery. 
2014;38(1):266.

22. Vejdani M, Vejdani S, Lotfi S, Najafi 
F, Nazari N, Hamzavi Y. Study of 
operated primary and secondary 
[recurrence] hydatidosis in hospitals 
of Kermanshah, west of Islamic 
Republic of Iran. EMHJ-Eastern 
Mediterranean Health Journal, 19 
(7), 671-675, 2013. 2013.

23. Brunetti E, Kern P, Vuitton DA. 
Expert consensus for the diagnosis 
and treatment of cystic and alveolar 
echinococcosis in humans. Acta 
tropica. 2010;114(1):1-16.

24. Velasco-Tirado V, Romero-Alegría 
Á, Belhassen-García M, Alonso-
Sardón M, Esteban-Velasco C, López-
Bernús A, et al. Recurrence of cystic 
echinococcosis in an endemic area: a 
retrospective study. BMC infectious 
diseases. 2017;17:1-8.

25. Grosso G, Gruttadauria S, Biondi A, 
Marventano S, Mistretta A. Worldwide 
epidemiology of liver hydatidosis 
including the Mediterranean area. 
World journal of gastroenterology: 
WJG. 2012;18(13):1425.

26. Ahmadi N, Badi F. Human hydatidosis 
in Tehran, Iran: a retrospective 
epidemiological study of surgical 
cases between 1999 and 2009 at two 
university medical centers. Trop 
Biomed. 2011;28(2):450-6.

27. Al Harbawi LQ, Jawad NK, 
Al-Dhahiry KJ, Abass KS. A 
retrospective analysis of surgical 
techniques and outcomes of hydatid 
disease in Wasit, Iraq. Journal of 
Medicine and Life. 2022;15(3):374.

28. Moradi M, Rampisheh Z, Roozbehani 
M, Razmjou E. A retrospective study 
of hydatid cysts in patients undergoing 
liver and lung surgery in Tehran, Iran. 
Heliyon. 2019;5(6).

29. Muqaddas H, Arshad M, Ahmed 
H, Mehmood N, Khan A, Simsek 
S. Retrospective study of cystic 
echinococcosis (CE) based on hospital 
record from five major metropolitan 

cities of Pakistan. Acta parasitologica. 
2019;64:866-72.

30. Farazi A, Zarinfar N, Kayhani F, 
Khazaie F. Hydatid disease in the 
central region of Iran: A 5-year 
epidemiological and clinical 
overview. Central Asian Journal of 
Global Health. 2019;8(1).

31. Abdulhameed MF, Habib I, Al-Azizz 
SA, Robertson I. A retrospective 
study of human cystic echinococcosis 
in Basrah province, Iraq. Acta tropica. 
2018;178:130-3.

32. Bal N, Kocer NE, Arpaci R, Ezer A, 
Kayaselcuk F. Uncommon locations 
of hydatid cyst. Saudi medical journal. 
2008;29(7):1004-8.

33. Hajipirloo HM, Bozorgomid A, 
Alinia T, Tappeh KH, Mahmodlou 
R. Human cystic echinococcosis in 
west azerbaijan, northwest iran: a 
retrospective hospital based survey 
from 2000 to 2009. Iranian journal 
of parasitology. 2013;8(2):323.

34. Parkoohi PI, Jahani M, Hosseinzadeh 
F, Taghian S, Rostami F, Mousavi A, et 
al. Epidemiology and clinical features 
of hydatid cyst in Northern Iran from 
2005 to 2015. Iranian journal of 
parasitology. 2018;13(2):310.

35. Chokki A, Zribi R, Nouira S, Dziri C. 
Prevesical hydatid cyst: An exceptional 
occurrence. Journal of Postgraduate 
Medicine. 2008;54(4):313.

36. Dziri C. Hydatid disease-continuing 
serious public health problem: 
introduction. World journal of 
surgery. 2001;25(1):1.

37. Farthing M, Jeffries D, Anderson J. 
Infectious diseases, tropical medicine 
and sexually transmitted diseases. 
Clin Med. 1994;4:96-7.

38. Kebede W, Hagos A, Girma Z, Lobago 
F. Echinococcosis/hydatidosis: its 
prevalence, economic and public 
health significance in Tigray 
region, North Ethiopia. Tropical 
Animal Health and Production. 
2009;41:865-71.

39. Mahmodlou R, Sepehrvand N, 
Nasiri M. Saucerization: a modified 
uncapitonnage method of surgery for 
pulmonary hydatidosis. World journal 
of surgery. 2013;37(9):2129-33.

40. Prousalidis J, Kosmidis C, Anthimidis 
G, Kapoutzis K, Karamanlis 
E, Fachantidis E. Postoperative 
recurrence of cystic hydatidosis. 
Can J Surg. 2012 Feb;55(1):15-20. doi: 
10.1503/cjs.013010. 

41. Mahmodlou R, Sepehrvand N. 
Recurrence rate of pulmonary 
hydatidosis after surgery: reply. World 
journal of surgery. 2014;38(1):267-8.


