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ABSTRACT

Background: Although the disease progression can be silent, the pulmonary hydatid cyst (HC) may be
considered a life-threatening disorder. The mainstay of pulmonary HC treatment is still surgical removal

of the cyst. In the current study, we evaluated the results of surgery in patients with pulmonary HC.

Materials and Methods: Thirty pulmonary HC patients who underwent surgery between 2007 and 2020
were analyzed retrospectively. The symptoms, cyst features, surgical procedures, and postoperative
findings were recorded. The patients were divided into two subgroups: complicated cyst hydatid (CHC)
and simple hydatid cyst (SHC).

Results: Thirteen cases were diagnosed as complicated HC with rupture into the pleural or bronchial
cavity (CHC group, 43.4%), whereas 17 cases (56.6%) involved intact cysts (SHC group). Cystotomy
and capitonnage were performed in the majority of the patients (n = 24, 80.0%). No mortality was

observed during the one-year follow-up period.
Conclusions: Surgical management is an effective and safe method for the treatment of pulmonary HC.
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Introduction

Echinococcosis is a zoonotic disease caused by Echi-
nococcus species in the cestode class. It is an important
cause of morbidity and mortality in many parts of the
world [1]. Lung involvement with hematological spread
is one of the most common accompanying conditions,
and it may present with extrapulmonary involvement in
this region due to the close proximity of the lung [1-3].
The aim of the present study was to compare our results
with the relevant literature.

Materials and Methods

Thirty patients that were diagnosed and operated on be-
tween 2007 and 2020 due to simple hydatid cyst (SHC) or
complicated hydatid cyst (CHC) were evaluated respec-
tively. The study took place at Tokat Government Hos-
pital. The clinical manifestation, age, sex, symptomatol-
ogy, additional organ involvement, diagnostic methods,
surgical interventions and preoperative and postoperative
complications, duration of hospital stay, and one-year
follow-up findings were recorded.

After a detailed history was obtained, chest X-ray
(Figures 1A-C) and thorax computed tomography (Fig-
ures 2A,B) were used to establish the diagnosis. Sero-
logic tests were not used routinely due to their low diag-

nostic value.

Figure 1. The PA x-ray show; a single cyst in superior zone of left
lung (black arrows) (A), bilateral hydatid cysts; multiple hydatid
cysts in the right lung (white arrows) (B), bilateral pulmonary hyda-
tid cysts (white arrows) (C).

Figure 2. The chest CT show; a giant hydatid cyst (white arrows)

(A), a ruptured hydatid cyst (black arrows) (B).
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Rupture of the hydatid cyst into the pleural cavity or bron-
chus was defined as CHC and an intact cyst was defined as
SHC. In complicated cysts, tube thoracostomy was performed.

The routine surgical procedures were cystotomy
and capitonnage. Posterolateral thoracotomy was per-
formed in all patients under general anesthesia. Com-
presses soaked with hypertonic NaCl (10%) as a scoli-
cidal agent were placed around the cyst field to prevent
spread. The cyst content was aspirated to decrease the
intracystic pressure and the laminated membrane was
removed with care. The cyst cavity was irrigated with
saline solution with immediate aspiration and each sub-
segment opening was sutured meticulously with ab-
sorbable sutures; then the cavity was obliterated from
bottom to top. The pleural surface was finally sutured
for prevention of any air leakage.

Wedge resection and enucleation were also per-
formed using similar protective measures. (Figures 3A-
D). Decortication and pleurectomy were the additional
procedures performed for thickened pleural surfaces

Figure 3. Peroperative images showing; wedge resection (A), enu-

clation of intact hydatid cyst (black arrow) (B), cystotomy-cappi-

tonage (C), laminated membrane (D).

No mortality or serious morbidity was observed in
our study. Prolonged air leakage was observed in three
patients (10%), atelectasis in two patients (6.6%), and
superficial wound infection in one patient (3.3%). Post-
operatively all CHC patients with a rupture received al-
bendazole treatment with a dose of 10-15 mg/kg/day in
2 or divided doses. The treatment was continued inter-
mittently for 3 months. In the monthly follow-up, liver
function tests were performed to detect possible toxicity.
The study was approved by the local ethics committee
of TOGU Medical School (Approval No. 22-Kaek-111).



Statistical Analysis

All statistical evaluations were made using SPSS ver
22.00 (IBM, Armonk, NY, USA). Continuous variables
were presented as mean + standard deviation (SD) and
ranges. Rates were expressed as percentages.

Results

The average age was 30.8 + 17.3. Sixteen patients
(53.3%) were female and 14 (46.6%) were male. There
were 17 (56.6%) SHC and 13 CHC (43.4%) patients in
our case series. The main complaints were cough (40%),
dyspnea (26.6%), sputum (26.6%), fever (16.6%), chest
pain (16.6%), hydotoptysis (6.6%), and hemoptysis
(6.6%) in the entire patient population. Fever and pro-
ductive cough (in 4 (30.7%) of the patients) were the
most prominent complications in complicated cases
(CHC). Four patients (13.3%) had liver involvement
(primary lesion) and one patient had subcutaneous HC
(3.3%). The imaging methods revealed multiple HCs in
six patients (20.0%), bilateral HCs (10.0%) in three pa-
tients, and a single lesion in 21 patients (70%). The HCs
were localized in the left lung in 13 patients (43.4%)
and right-sided HC was detected in 14 patients (46.6%).
Six cases (20.0%) required chest tube thoracostomy be-
fore surgery. A preoperative biopsy was not taken from
any of these patients. Three patients had been operated
on previously due to HC disease (10%). Pneumonia was
detected in 5 (16.6%) patients that required antibiotic
therapy during the preoperative period. Moreover, in
the CHC group, 3 patients had empyema (23.1%) and
3 patients hydropneumothorax (23.1%). Additionally,
cyst rupture into the bronchopulmonary tree was de-
tected in 15.4% of these cases. The main findings of the
patients are summarized in table 1.

The surgical procedures were cystotomy and capiton-
nage in 24 (80.0%) patients, wedge resection in 2 (6.6%)
patients, and enucleation in 4 (13.3%) patients. Addition-
al pleurectomy was applied in 4 patients (13.3%). Two
of them had larger HC size (=12 cm). Mean hospital stay
was 15.46+6.1 days (201 days) for CHC, whereas it was
7.35 = 2.4 days for SHC (125 days).

The postoperative complications observed were at-
electasis, prolonged air leakage, and superficial wound
infection (in 6 (20.0%) of all patients). Two (6.6%) pa-
tients underwent rigid bronchoscopy due to atelectasis
after the operation.
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Table 1. The main findings of patients.

All patients (n=30) n/%
Symptoms

Cough 12/40.0
Dyspnea 8/26.6
Sputum 8/26.6
Fever 5/16.6
Chest pain 5/16.6
Hydoptisis 2/6.6
Hemoptysis 2/6.6
Accompanying Lesion

Liver 4/13.3
Subcutaneous 3/3.3
Localization

Multiple cyst 6/20.0
Bilateral cyst 3/10.0
Left lung 13/43 .4
Right Lung 14/44.6
Complicated patients (n=13) n/%
Fever 4/30.7
Productive cough 4/30.7
Hydropneumothorax 3/23.1
Empyema 3/23.1
Ruptured cyst 2/15.4
Discussion

The diagnosis of HC is based on suspicion depending
on patient history, occupation, and imaging method.
Serological tests such as direct hemagglutination, latex
agglutination, immunoelectrophoresis and ELISA could
be used for the diagnosis [4,5]. However, the exact di-
agnosis is performed preoperatively and confirmed via
pathological examination of material. Chest radiogra-
phy, computed tomography (CT), and magnetic reso-
nance imaging (MRI) are very effective in identifying
the cyst size and localization [4,6]. Although chest X-
ray is the primary diagnostic method due to its simplic-
ity, availability, and cost, it is insufficient for evaluating
the surrounding tissue and the exact localization and as-
sociated complications.

The symptoms include non-specific cough, chest
tightness, and pain, which can be seen in all lung dis-
eases [1,7]. It can even be diagnosed incidentally as it
may be asymptomatic until reaching large sizes. Acute
symptoms may occur in complicated cysts. Spontane-
ous or traumatic rupture may be the cause of admission
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to the emergency department with chest discomfort, he-
moptysis, fever, and productive cough [8-11]. The main
symptom in our series was cough. Fever and productive
cough were prominent in complicated patients.

The prediagnosis can be performed with imaging
methods such as chest X-ray, CT, and MRI and can be
strengthened with serological tests [4-6]. However, se-
ronegative results are highly probable and therefore not
essential [12,13]. In particular, direct chest X-ray gives
information about the general structure of the cyst, but
MRI and CT provide clearer data for the exact location,
adjacent anatomical positions, and surgical planning [4-
6]. Chest radiography was used as the first imaging test
in our series and thorax CT was performed in all. We
did not routinely use thorax MRI and serological tests
in our clinic. It is important to examine the cyst material
for a definitive diagnosis. However, needle aspiration
biopsy is not recommended due to the risk of rupture
of the infected cyst content and the formation of new
cysts in the same area or anaphylactic shock. However,
we performed thoracentesis for complicated cysts with
acute onset symptoms that ruptured into the pleura.

The mainstay treatment for pulmonary hydatid cysts
is surgery. The basic methods include excision of the
cyst while preserving the tissue. The surgical technique
is based on closure of air leakages from subsegmen-
tal/segmental bronchi and removal of the cyst and its
contents [14]. Although lung-sparing surgery is recom-
mended as much as possible, tissue loss may be inevi-
table with segmentectomy and lobectomy, depending
on the extent of the cyst and the severity of compli-
cations [15,16]. This risk is slightly higher with large
cysts. Cysts greater than 10 cm in diameter are defined
as gigantic and have been associated with an increased
risk of complications. In many aspects such as hospital
duration, mean chest tube removal time, and especial-
ly postoperative prolonged air leakage large cysts are
considered a different entity when compared to smaller
cysts. In large cysts non-capitonnage is used as a surgi-
cal method. Variable high morbidity rates have been re-
ported in different series; however, according to Ozpolat
et al, regardless of the size and surgical method surgery
provides excellent outcomes [17,18]. Pulmonary hyda-
tid disease and liver disease may occur simultaneously
in 4% to 25% of cases [19]. In patients simultaneous
lung and liver hydatid disease may be managed through
a transdiaphragmatic approach or in some cases via a
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thoracoabdominal approach. This procedure is safe and
spares the patient from undergoing another surgical in-
tervention.

Currently, minimally invasive treatment in thoracic
surgery is being used extensively, including in surgery
for hydatid cysts. When compared to open surgery, it has
obvious advantages such as less postoperative pain, fast
recovery, and reduced postoperative complications [20].

When the decision concerning surgery is made care-
fully and meticulous planning is performed with pre-
operative imaging methods, unnecessary tissue loss is
prevented and the incidence of postoperative adverse
events is reduced [21].

The most common complication related to surgery
was reported to be atelectasis and other complications
indicated were wound infection, prolonged air leak, em-
pyema, pneumothorax, and secondary hydatidosis [22].
Surgical methods were applied to all patients in our
series. No mortality was observed during the one-year
follow-up. Although two patients had cysts larger than
12 cm in diameter, no serious complication developed
in these patients. The most common complications after
surgery in our cases were atelectasis, prolonged air leak,
and superficial wound infection.

In conclusion, surgery is sufficient for curative re-
sults in pulmonary hydatid cyst.
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