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Background and objectives: Hydatid disease of the lung, caused by Echinococcus granulosus, is an unusual parasitic
disease. The aim of the current review for managing pulmonary hydatid cysts by uniportal video-assisted
thoracoscopic surgery (u-VATS), and their complications, the size of hydatid cyst, length of hospital stay, sur-
gery time, the rate of conversion from u-VATS to thoracotomy or mini-thoracotomy, follow-up, and outcomes.
Methods: We conduct the platform searches on the PubMed and Google Scholar electronic databases from
inception to January 20, 2022, among patients diagnosed with pulmonary hydatid cyst (PHC) who underwent
the u-VATS approach.

Results: This systematic review comprised five studies reporting 85 cases of PHC underwent (u-VATS) approach.
Most patients were adults. The most common location of pulmonary hydatid cyst was the right lower lobe fol-
lowed by the left lower lobe. The average size of PHC was 8.41 cm in all studies. The length of hospital stay was
3.85 days. The duration of operation time based on the means of the included studies was 86.19 min for each
patient. Furthermore, the overall complication occurred in 9.35% of patients (n = 11) from 85 cases. The most
complication was emphysema and prolonged air leak. The recurrence of pulmonary hydatid cyst did not occur in
all studies.

Conclusion: The feasibility of the video-assisted thoracoscopic surgery (VATS) approach has been proven globally
in terms of reducing the overall complication, shorter chest tube duration, shorter surgery time, reduce post-
operative pain, shorter chest tube duration, lower chest tube drainage, and less required to pain killers
postoperatively.

1. Introduction intervention. Parenchymal sparing surgery can be performed without

the need for resection of lung tissue in most cases, but segmentectomy,

Hydatid disease of the lung, caused by Echinococcus granulosus, is an
unusual parasitic disease observed most commonly in sheep and cattle-
raising regions around the world, most notably in Australia, South Af-
rica, New Zealand, South America, and the Mediterranean countries of
Africa, Asia and Europe [1,2].

The liver is most affected (75%), then the lungs (20%), and other
organs are affected at varying frequencies [3]. The single organ
involvement occurs in 85-90% of cases, with a single cyst shown in 70%
of cases [4].

The gold standard treatment of pulmonary hydatid cysts is surgical

lobectomy, or wedge resection should be considered, for example, for
adherent cysts [5-9].

There has been an important revival in thoracoscopic surgery over
the last two decades. Numerous papers have been published that
describe performing complex operations using the uniportal VATS
method via the intercostal and subxiphoid strategies [10-14]. We
discovered only a few publications in the literate describing the method
of uniportal VATS as a surgical treatment for pulmonary hydatid cysts
[15-19]. The uniportal thoracoscopic technique requires only one skin
incision and does not require the use of a rib separator. The incision is
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varying between 2 and 8 cm long [6]. The uniportal video-assisted
thoracoscopic surgery (u-VATS) has superiority to thoracotomy in
terms of reduced complications, shorter hospitalization, and surgery
time was also shorter in the u-VATS group.

The present paper aims to review published articles related to the
management of pulmonary hydatid cysts using uniportal video-assisted
thoracoscopic surgery (u-VATS) and the benefits of this approach
compared thoracotomy method.

2. Methods
2.1. Review objectives

The aim of the current systematic review for managing pulmonary
hydatid cysts by uniportal video-assisted thoracoscopic surgery (u-
VATS), and how many cases underwent the u-VATS approach world-
wide for removal of pulmonary hydatid cyst and their complications, the
size of hydatid cyst, length of hospital stay, surgery time, the rate of
conversion from u-VATS to thoracotomy or mini-thoracotomy, follow-
up and outcomes.

2.2. Protocol of the study

The work has been reported in line with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020
criteria [20]. This study was also assessed using the AMSTAR-2 check-
list, which determined that it was to be a high-quality review [21].
Ethical approval was not required for this review article.

2.3. Search strategy

A comprehensive search was conducted on major electronic data-
bases (PubMed and google scholar) to obtain all publications on January
20, 2022. The search was conducted using the following keywords
("uniportal video-assisted thoracoscopic surgery" OR “minimally inva-
sive" OR "UVATS" OR "single port VATS" AND " pulmonary hydatid cyst")
Filters: (English, Humans) as shown in (Supplementary material 1) for
detailed search strategy. The references of eligible papers were also
screened to ensure that the search was comprehensive.

2.4. Eligibility criteria

Studies that reported on a human patient, diagnosed with pulmonary
hydatid cyst, and underwent uniportal video-assisted thoracoscopic
surgery (u-VATS) were included in this review. Narrative studies or
systematic reviews, opinions, congress abstracts, meta-analyses, full-text
unavailability, or editorials were excluded. Furthermore, patients who
underwent (two, three, or four ports using video-assisted thoracoscopic
surgery (VATS), patients who underwent thoracotomy and mini-
thoracotomy for removal of pulmonary hydatid cysts were also
excluded. Moreover, articles other than English were excluded in this
review, and no date limitations were placed.

2.5. Data extraction and selection process

All steps of data extraction were conducted following PRISMA 2020
guidelines. The two independent authors (SKA and DHB) used the
Rayyan website to screen abstract and full text-published articles based
on inclusion and exclusion criteria [22]. Discrepancies between the two
independent authors were resolved by the second author (RAE). Data
were extracted and entered into a standardized form created in Micro-
soft Excel to collect the necessary information. The following data were
extracted from each study: author names, year of publication, sample
size, methods of study, the age of patients, location of pulmonary hy-
datid cyst, Diameter of Cyst (cm), the duration of hospital stays, con-
version to complete thoracotomy or mini-thoracotomy, surgery
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time/min, complications, follow up and outcome.
2.6. Critical appraisal

We used the Joanna Briggs Institute’s critical appraisal tool for non-
randomized control studies and case reports to evaluate the quality of all
included studies [23]. The evaluation was performed by two indepen-
dent authors (SKA and DHB) for each article. Disagreements among
authors about the evaluation of the paper were resolved through dis-
cussion or resolved by the second author (RAE). Articles with an average
score of 50% or higher were included in the data extraction. Addition-
ally, AMSTAR 2 criteria were used to rate the quality of our systematic
review [21]. According to the Assessment of Multiple Systematic Re-
views 2 (AMSTAR 2) tool, the quality of our systematic review is
“Medium”.

2.7. Data synthesis and analysis

The data of the current systematic review was extracted and pooled
from all included articles. The data collected and reported included
(author names, year of publication, sample size, methods of study, age of
patients, location of pulmonary hydatid cyst, Diameter of Cyst (cm), the
duration of hospital stays, conversion to complete thoracotomy or mini-
thoracotomy, surgery time/min, complications, follow-up, and
outcome). We extracted the data based on eligibility studies. Further-
more, all patients diagnosed with pulmonary hydatid cyst and under-
gone uniportal video-assisted thoracoscopic surgery (u-VATS) were
reported.

3. Results
3.1. Selection of studies

A comprehensive search was conducted on January 20.2022 from
the major databases (PubMed, Google scholar) and we found 340 rele-
vant published articles. Then, the references were transferred to the
citation manager tool (Mendeley) and 57 articles were automated
removed due to duplication. Then, 283 articles were screened for title,
abstract and full text, and 275 articles were excluded based on inclusion
criteria. Furthermore, 8 articles sought to be retrieval but 3 articles were
excluded due to our inclusion criteria. Finally, 5 articles remained for
the current systematic review (Fig. 1).

3.2. Characteristics of the included studies

Overall, the five studies including 85 cases participated in this sys-
tematic review; 23 cases from Palestine [15], and 62 cases from Turkey
[16-19]. All patients were diagnosed with pulmonary hydatid cysts and
underwent uniportal video-assisted thoracoscopic surgery. Most pa-
tients were adults. The most common location of pulmonary hydatid
cyst was the right lower lobe followed by the left lower lobe (Fig. 2). The
average size of pulmonary hydatid cyst was 8.41 cm in all studies and
the largest cyst were removed by uniportal video-assisted thoracoscopic
surgery was 15.6 cm. The length of hospital stay was 3.85 days. In Cenk
batla’s 2019 study, the u-VATS approach was converted to
mini-thoracotomy in 3 of 20 cases, and the second port incision was
required in 6 cases to control air leaks adequately, and the same author
conducted another study in 2020 in this study the u-VATS approach was
converted to mini-thoracotomy in 4 cases, and in 8 cases the surgery was
required to the second camera port.

However, the duration of operation time based on the means of the
included studies was 86.19 min for each patient. Furthermore, the
overall complication occurred in 9.35% of patients undergone u-VATS
approach for pulmonary hydatid cyst (n = 11) from 85 cases, emphy-
sema occurred in 3 cases, Atelectasis in 2 cases, failure of lung expansion
in 1 case, a prolonged air leak in 1 case and wound infection occurred in
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Fig. 1. Prisma follow diagram.

1 case, but three cases in the Cenk Balta et al., 2020 study unreported
which type of complication occurred. Finally, the follow-up of patients
who underwent uiportal video assisted-thoracoscopic surgery (u-VATS)
ranged from 1 month to 22 months, and the recurrence of pulmonary
hydatid cyst does not occur in all studies (Table 1).

4. Discussion

Nowadays, uniportal video-assisted thoracoscopic surgery (u-VATS)
has been widely accepted for thoracic surgeries. According to the results
of the current systematic review, we conclude that the u-VATS approach
is safe and feasible for the removal of pulmonary hydatid cysts smaller
than 15 cm. The success rate of this technique depends on the experi-
enced cardiothoracic and vascular surgeons and the quality of surgery
instruments. To the best of our knowledge, this is the first systematic
review for managing pulmonary hydatid cyst using a uniportal video-
assisted thoracoscopic surgery (u-VATS). We believe that pulmonary
hydatid cysts should be removed by surgeons who was performed more
than 100 different surgeries by the u-VATS approach.

The goal of surgical treatment of pulmonary cysts is to remove the
germinative membrane, capitonnage, and evacuation of the cystic con-
tent. Echinococcal cyst surgery is associated with low morbidity and
mortality [24-26]. In 1994, Becmeur and collages described minimally
invasive treatment for pulmonary hydatid cysts for the first time [27].
After that, in 1996, the VATS was used for pediatric patients, then

became popular in adults for removal of pulmonary hydatid cyst
[28-33].

The most common method for removing pulmonary hydatid cysts is
thoracotomy, it has been replaced by VATS recently due to benefits such
as a shorter time to the hospital stay, less postoperative pain, reduce
complications, and better cosmetic outcomes [34,35]. The two major
reasons why surgeons did not prefer attempting VATS in pulmonary
hydatid cysts were difficulty in managing the residual cavity and the fear
of thoracic cavity contamination with cystic fluid. Some more recently
published articles demonstrated some techniques for overcoming these
technical challenges [36-38].

The feasibility of the video-assisted thoracoscopic surgery (VATS)
approach has been proven by many global researchers in terms reduce
postoperative pain, shorter surgery time, shorter chest tube duration,
lower chest tube drainage, less intraoperative blood loss [19,28,29,31,
33,36,38-45]. For this reason, VATS has now become a novel standard
of thoracic surgery. However, due to the risk of contamination of the
chest cavity during surgery, and difficulties associated with captonnage
and bronchial fistula closure, it has not been widely disseminated [38,
46,47]. The u-VATS has also been reported to be contraindicated in
patients with pulmonary hydatid cysts larger than 10 cm, cysts located
in the hilum, multiple cysts in one lung, and single lung ventilation
difficulties in children under 10 years of age [33,48]. However, it was
later found that large cysts can be removed after aspiration [17], and
multiple or intrathoracic cysts can be operated on with certain
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Fig. 2. Surface anatomy of lungs with lobes indicated by differing colors. (For interpretation of the references to color in this figure legend, the reader is referred to

the Web version of this article.)

difficulties [49]. Localization of cysts smaller than 2 cm is relatively
more difficult to detect, but this problem can be addressed with proper
radiographic mapping.

The surgery time for removal of pulmonary hydatid cyst using uni-
portal video-assisted thoracoscopic surgery was shorter in comparision
to thoracotomy or mini-thoracotomy groups [15-19,33,46]. Addition-
ally, the postoperative hospitalization was shorter in the VTAS groups
comparison to thoracotomy or mini-thoracotomy [16,17,33,37,46].
According to previously published articles, patients who underwent
uniportal video-assisted thoracoscopic surgery (u-VATS) have better
cosmetic outcomes and less required to pain killers postoperatively
compared to patients who underwent thoracotomy. The limitations in
this review are only two databases were searched for relevant published
articles, and excluded some studies due to the unavailability of full texts
[50,51]. Furthermore, because the u-VATS remain a challenge for
cardiothoracic and vascular surgeons for removal of pulmonary hydatid
cyst there are a few publications reported in the literature.

5. Conclusion

The uniportal video-assisted thoracoscopic surgery (u-VATS) safe
and feasible technique for the removal of pulmonary hydatid cysts
smaller than 15 cm with experienced hand surgeons. While many pre-
vious researchers removed pulmonary hydatid cysts by thoracotomy,
mini-thoracotomy, video-assisted thoracoscopic surgery using two or
three ports; early studies revealed that a single incision (uniportal) could
be performed. In comparison to thoracotomy, the u-VATS approach has
many benefits such as reduced overall complication, shorter chest tube
duration, shorter surgery time, reduced postoperative pain, shorter chest
tube duration, lower chest tube drainage, less intraoperative blood loss,
better cosmetic outcomes, and less required to pain Kkillers
postoperatively.
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Table 1
Characteristics of included studies.
Author/Year Sample Methods Age Location of cyst ~ Diameter of Hospital Conversion to mini Complications Surgery Follow up/months Outcome
of size Mean Cyst (cm) Stay (MeanDays) thoracotomy or time/min
publication complete
thoracotomy
Abu akar N =23 Retrospective Mean age 31.39  The most Averagesizeof  3.65 days in NA Complication Mean 84 min  nor 30-day mortality No
etal., 2019 Comparative years common cysts was 5.78 average occurred inn = 3 (range, recorded recurrence
[15] cohort study location was cm (13%) patients, the 25-210 min)
right lower most common
lobe followed complication was
by left lower emphysema
lobe
Ocakcioglu N=18 Retrospective Mean (SD) NA 7.07 + 3.73 (4.07 £ 0.73) days  All thoracoscopic N =2(11.1%) Mean/SD 18-month No
etal., 2018 Comparative 25.86 + 9.42 cm procedures were 1 case prolonged air 80.71 + recurrence
[19] study years concluded leak and 1 case 13.28min
successfully, and wound infection
conversion to open occurred
surgery was not
required.
Cenk Balta N=20 Retrospective Mean 21.45 RUL 15%(n = Mean size of mean time of conversion to mini N = 3 (15%) Mean 91.25 Patients were followed  No
2019 [17] study (5-63) years 3) cysts were hospitalization thoracotomy in 3 Failure of lung min (Min- up by chest x-rays at recurrence
RLL 45%(n = 6.91 cm (Min- was (15%) expansion (n = 1) max: postoperative 1, 2, 3
9 max: 2.4-15.6 3.55 days (min- cases and required a Atelectasis (n = 2 45-175 min and 6th months. All
LUL 20%(n = cm). max: 2-7 days). second port incision in the patients received
4) 6 (30%) cases to albendazole treatment
LLL 20%(n =4) control air leaks 10 mg/kg/day for 3
adequately months
Cenk Balta N =23 Retrospective median The most The median Median The surgery was Complication The duration =~ NA No
et al., 2020 multicenter age of the common diameter of hospitalization completed with a occurred inn = 3 of surgery recurrence
[16] descriptive study ~ participants location was the cysts was time was 4 days second camera port in  (13%) was 85 min
was 20 years right lower 7.3 cm (3-4 days) 8 patients (34.78%) (70-90 min)
(14-33 years) lobe followed (5.2-9.75 cm) and with a 5-cm
by left lower extension of the
lobe incision (mini-
thoracotomy) in 4
patients
(17.39%).
Ocakcioglu N=1 Case report A 27-year-old right lower 15-cm cystic 4 days remain NA NA Total surgery ~ 22-month follow-up No
2016 [18] male lobe lesion with air-  postoperatively time was 90 recurrence
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