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described in the literature. The surgical procedures 
may be conservative (cystostomy, enucleation of intact 
cysts, removal of the cyst after needle aspiration with 
or without pericystectomy, with maximal preservation 
of lung parenchyma) or radical (lung parenchyma 
resection with cystotomy and pericystectomy, wedge 
resection, segmentectomy and lobectomy).[2] However, the 
selection of surgical technique depends on the conditions 
throughout surgery. While hydatid disease is endemic in 
Iran and the highest rate is reported for Khorasan Province 
and few studies have evaluated the relation between 
location of the cysts and type of surgical technique, we 
aimed to perform this study to assess surgical treatment of 
pulmonary hydatid cysts and evaluate whether the location 
of a cyst affects the choice of surgical technique.

MATERIALS AND METHODS

In this study, the patients with a pulmonary hydatid 
cyst who had been referred to thorax surgery section of 
Qaem Hospital related to Mashhad University of Medical 
Sciences from 2010 to 2012 were evaluated. Among 
99 patients, 12 cases were excluded because 6 patients 

INTRODUCTION

Hydatid disease had been recognized since the Galen 
and Hipocrates, and in 1808 Rudolphi used the term 
hydatid cyst to describe echinococcosis in humans. 
A hydatid cyst is a parasitic infestation caused most 
commonly by echinococcal granulosus. The most common 
location of a hydatid cyst is liver and lungs at the second 
place (10‑40%).[1] Generally, a pulmonary hydatid cyst is 
diagnosed by radiological imaging, physical examination 
and history findings.

The preferable treatment for pulmonary hydatid 
cysts is operation. Various surgical procedures are 
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had multiple bilateral lung hydatid cysts and they treated 
medically, 4 patients were inoperable due to other medical 
problem and 2 patients rejected surgical treatment.

Sampling method was non‑probable and simple sampling. 
Initially, all conditions of the study were completely described 
for the patients and in case of their assent; they would 
sign a written informed consent. Moreover, the study was 
approved by the Regional Ethics Committee of Mashhad 
University of Medical Sciences (project number: 900415).

The studied variables included age, gender, clinical 
symptoms, type of surgery, postoperative complications, 
number of hydatid cysts in lungs and their size and 
location, hospitalization, bilateral lung hydatid cyst 
and mortality. A questionnaire was prepared and the 
information was recorded.

The patients were admitted as elective or emergency. 
Diagnosis was definite in the patients referred as elective. 
For the patients who had been referred as emergency, 
after obtaining history and physical examination, chest 
x‑ray and CT scan were performed. For the cases with 
unsure diagnosis, indirect hemaglutinin serology test was 
done. The surgical technique approach was based on the 
location, size and number of cysts.

Preoperative evaluation was performed. Among 
87 patients, for 14 cases with over 40 years old we did 
an electrocardiography and in 13 patients with history of 
chronic lung disease, lung function tests were performed. 
According to the results of these tests and having no 
contraindication for surgery, the patients were candidates 
for surgery.

Surgical technique
Before the operation, the anesthetist was asked to start 
corticosteroids to prevent anaphylactic shock. All the cases 
were put in decubitus lateral position and posterolateral 
thoracotomy was performed through the fifth, sixth or 
seventh (depending on the location of the cyst) intercostal 
spaces. To prevent contamination of thoracotomy site 
and the surrounding tissue with hydatid cyst fluid, the 
surrounding of cyst was trapped with gas containing 
hypertonic sodium chloride solution 20%. During the 
operation, two suctions were ready; one inserted into trocar 
and the other in terminal suction.

According to the location, number and size of cysts, we 
selected each of the following operation techniques: 
Cystotomy and bronchial closure and capitonnage, 
cystotomy and bronchial closure, segmentectomy, 
enucleation, and lobectomy. Then, the patients were 
evaluated for the relation between the location of a cyst 
and the choice of surgery. The patients were followed up 
for 1 month in terms of postoperative complications.

To describe data, statistical charts and tables were used 
and data analysis was performed by SPSS version 19. The 

Chi‑square test was used to compare treatment outcome 
and morbidity in the different methods of surgery and 
variance analysis was used to compare the duration 
of hospitalization in the different methods of surgery. 
P ≤ 0.05 was considered statistically significant.

RESULTS

A total of 87 patients with diagnosis of a pulmonary hydatid 
cyst were evaluated. Among them, 46 cases (52.9%) were 
males and 41 (47.1%) were females. The most affected age 
group was patients in their third decade with a mean age of 
29.61 ± 14.27 (minimum 7 years and maximum 70 years). 
Clinical symptoms of the patients are shown in Table 1.

The incidence of hepatic involvement was 19.5% (17 cases) 
and the hepatic localization was not complicated in the 
chest in16 patients. We operated a lung hydatid cyst at 
first and then a liver cyst operated in the second stage 
(6 weeks later). One patient was referred due to biloptysis 
and he was treated for both lung and liver cysts in first 
stage.The surgical technique approach for the patient 
was right posterolateral thoracotomy incision. We found 
a cyst in the middle lobe and fistula between diaphragm 
and lower lobe. We evacuated a lung cyst and capitonized. 
Then diaphragm was opened and the hepatic cyst was 
drained and was capitonized. Sub‑diaphragmatic drain 
and chest tube were inserted.

The rate of bilateral hydatid cyst was 22 cases (25.3%) and 
unilateral hydatid cyst was 65 cases (74.7%).

Among 87 patients, 61 cases (70.1%) had a cyst with size 
of <10 cm and 26 (29.9%) had cyst with size of ≥10 cm. 
In terms of the number of cysts, 5 patients (5.7%) had more 
than three cysts and 67 cases (77%) one cyst, 9 (10.3%) 
two cysts, and 6 (6.9%) three cysts.

About the location of the cysts, in 19 cases (21.8%), the 
location of cyst was right lower lobe, in 12 (13.8%) right 
upper lobe, in 26 (29.9%) left lower lobe, in 11 (12.6%) 
left upper lobe, in 3 (3.4%) middle lobe, in 5 (5.7%) we 
observed pleural involvement and multi‑lobe involvement 
in 11 (12.6%).

Table 1: Symptoms of a pulmonary hydatid cyst in the 
studied groups
Symptoms N (%)
Cough 57 (65.5)
Chest pain 31 (35.5)
Blooding expectoration 29 (33.3)
Fever 29 (33.3)
Vomica 18 (20.7)
Hemoptisis 4 (4.6)
feeling of pressure in the thorax 27 (31)
Asymptomatic 14 (16.1)
Anaphylactic phenomena 5 (5.7)
Growth disorder 2 (2.3)
Weight loss 18 (20.7)
Asymmetry of the chest 1 (1.15)



Sadrizadeh, et al.: Pulmonary hydatid cyst location and surgical technique

Lung India • Vol 31 • Issue 4 • Oct - Dec 2014 363

The surgical technique approach according to the location 
of the cysts in the patients with a pulmonary hydatid cyst 
is shown in Table 2. There was significant relation between 
the existence of the cyst in the middle lobe and performing 
lobectomy (P = 0.016).

The choice of operation technique according to the size 
of the cysts in the patients with a pulmonary hydatid cyst 
is shown in Table 3. No significant relation was found 
between the size of cyst and lobectomy (P = 0.682).

Selection of operation technique according to the number 
of the cysts in the patients with pulmonary hydatid cyst 
is shown in Table 4. No significant relation was observed 
between the number of cysts and lobectomy (P = 0.344). 
The results show that the choice of surgical technique is 
based on the location, not the size and number of cysts.

In terms of hospitalization, nine cases had hospital stay 
for more than 9 days and five of them had undergone 
lobectomy.

The most common postoperative complication in 
the studied patients was prolonged air leak, which 
occurred in 12 cases. Other postoperative complications 
were empyema in 1 case, hemoptysis in 5 patients and 
bile secretion from drain in 1 case. In the last patient we 
performed conservative treatment because the patient 
was severely ill. After 2 months bile leakage subsided. 
We observed no complication in 68 patients. The rate 

of mortality was 1.15% (one case). He had lung and 
mediastinal cysts. The mediastinal cyst was contagious 
to great vessels. After opening the cyst, the patient had 
severe bleeding. We managed bleeding process during 
operation but the patient expired 2 days later in ICU due 
to multiorgan failure.

The mean follow‑up time was 1 month. Among the referred 
patients, 96.8% had no severe problem and 3.2% had 
complication and 25 patients didn’t refer for follow‑up.

DISCUSSION

A hydatid cyst is a parasitic infestation caused mostly by 
echinococcal granulosus. It is an important health problem 
in regions where people earn the living by agriculture and 
livestock raising, while veterinary services, public health 
and preventive policies are poorly offered.[1] Common 
complaints of patients with lung hydatid cysts are dry 
cough, hemoptysis and feeling pressure in the thorax. 
Symptoms are related to size, location and eventual 
rupture of the cysts. Hydatid disease when is located 
in lungs can reach a certain size without causing any 
symptom.[3] A cyst is identifiable in chest x‑ray and 
computed tomography (CT) scanning as a round or oval 
homogenous opacity that can be differentiated from 
pulmonary parenchyma.[4] Serological investigations have 
a limited value in diagnosis of lung hydatid cysts.[5] Some 
studies reported that in patients with pulmonary hydatid 
disease, the lung parenchyma should be preserved as much 

Table 2: Type of operation according to the location of cysts
Type of operation 
Location of cysts

Segmentectomy Lobectomy Enucleation Cystotomy+ 
bronchial closure

Cystotomy+bronchial 
closure+capitonnage

Total 
N (%)

Right lower lobe 1 2 1 6 9 19 (21.8)
Right upper lobe 1 1 0 0 10 12 (13.8)
Left lower lobe 4 0 1 4 17 26 (29.9)
Left upper lobe 0 0 0 4 7 11 (12.6)
Middle lobe 0 2 1 0 0 3 (3.4)
Pleural involvement 1 1 0 3 0 5 (5.7)
Multi‑lobe involvement 1 1 0 2 7 11 (12.6)
Total 8 7 3 19 50 87 (100)

Table 3: Type of operation according to the size of cysts
Type of operation 
Size of cysts

Segmentectomy Lobectomy Enucleation Cystotomy and 
bronchial closure

Cystotomy and bronchial 
closure and capitonnage

Total 
number (%)

<5 cm 4 1 0 0 12 17 (19.5)
5‑9 cm 2 3 3 11 25 44 (50.6)
≥10 cm 2 3 0 8 13 26 (29.9)
Total 8 7 3 19 50 87 (100)

Table 4: Type of operation according to the number of cysts
Type of operation 
Number of cysts

Segmentectomy Lobectomy Enucleation Cystotomy and 
bronchial closure

Cystotomy and bronchial 
closure and capitonnage

Total 
number (%)

1 6 4 2 18 37 67 (77)
2 1 1 0 1 6 9 (10.3)
3 1 0 0 0 5 6 (6.9)
>3 0 2 1 0 2 5 (5.7)
Total 8 7 3 19 50 87 (100)
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as possible and radical procedures must be avoided.[2] 
Karavdic et al. reported that surgical treatment is related 
to size, localization, clinical manifestation and eventual 
complication of the cysts.[6]

The most common localization of a hydatid cyst is the 
liver (50‑60%) and secondly the lungs (10‑30%).[7] A 
hydatid cyst should be treated as soon as diagnosis is 
made, since it may cause serious complications by means 
of rupture into bronchi and pleural cavity or vital organ 
compression.[8] Surgical treatment is preferred in pulmonary 
hydatid cysts.[9] Medical treatment is considered for small 
cysts without complication, in patients who are high risk 
for surgery and those who reject the surgery.[10] The choice 
of surgical technique is based on the location, size and the 
number of cysts. Since, hydatid disease is endemic in some 
parts of the world including Iran, we aimed to perform this 
study to evaluate whether the location of cyst affects the 
choice of surgical technique or not.

In this study, the most affected age group was 21‑30 years 
with a mean age of 30 years and when compared with other 
studies, the same age group was involved.[11] Although it 
may occur in any age group, it is more common in the 
third and fourth decades and is more prevalent in men.[12] 
In this study, the rate of incidence of a pulmonary hydatid 
cyst was 52.9% in male and 48.1% in female. In a study by 
Bulent et al. no significant differences were found between 
the incidence rates by the gender.[13] However, our result 
about the gender‑related incidence rate was similar to 
those reported in the study performed by Bilgin et al.[14] 
But, the study of Ghaffarifar reported that the incidence 
rate is more common in females.[15]

In the referred patients of this study, 16.1% were 
asymptomatic and 83.9% were symptomatic. Common 
complaints were dry cough and chest pain. This was 
similar to the study of Bagheri et al. which reported that 
in the patients with a pulmonary hydatid cyst, cough 
and chest pain were the most common complaints 
(62%, 56%, respectively).[2] Sehitogullari et al. in the study 
with 102 patients, 62 males and 40 females, reported that 
there is a relation between symptoms of patients and 
localization and size of the hydatid lung cysts.[16]

In this study, the incidence of hepatic involvement was 
19.5% and the rate of bilateral hydatid cyst was 25.3%. 
Various studies have reported multifocal involvement 
rates of 8% to 30%. Dogan et al. in the study involving a 
series of 1055 patients reported that the incidence rate of 
concomitant hepatic and pulmonary involvement was less 
than 10%.[17] In the study of Karavdic et al. cyst localization 
was unilateral in 87.5% and bilateral in 12.5%.[6]

In the present study, 70.1% of the patients had a cyst with 
size of <10 cm and 29.9% had a cyst with size of ≥10 cm. 
No significant relation was found between the size of 
cyst and lobectomy (P = 0.682). Usluer et al. performed a 
study on two groups of the patients with a hydatid cyst: 

Those smaller than 10 cm (group A) and those 10 cm 
or greater (group B). There were 462 patients (86%) in 
group A and 75 patients (14%) in group B. Lobectomy 
rates were significantly higher in group B compared with 
group A (P = 0.038).[18] Also, Isitmangil et al. reported that 
one of the indications for lobectomy is large cysts involving 
more than 50% of the lobe.[19] Moreover, in this study, we 
didn’t find any significant relation between the number of 
cysts and performing lobectomy (P = 0.344). However, the 
literature review demonstrated one of the major indications 
of lobectomy, the number and not the size of the cysts.[11]

In our study, the left lower lobe was the most frequently 
affected area of the lung (29.9%) and the right lower lobe 
was affected as 21.8%. Ulku et al. concluded that the 
right lower lobe was the most frequently attacked area of 
the lung.[10] The study of Sehitogullari showed that the 
right lower lobe was the most affected area of the lung.[17] 
Their finding is not similar to our study. Also, in the present 
study, there was a significant relation between the existence 
of a cyst in the middle lobe and lobectomy (P = 0.016). 
Rochan et al. stated that lobectomy should be performed 
in cases where more than half of the lobe is involved.[7] 
Of course, no study has been performed so far to evaluate 
the relation between the location of cysts and lobectomy.

Postoperative morbidity rates have varied between 0% to 
17%, with air leak as the most common complication.[17] In 
our study also, the most common postoperative complication 
was air leak in 12 patients of which 25% of cases of air leak 
was observed in the patients who underwent lobectomy. 
There was a significant relation between postoperative air 
leak and lobectomy (P = 0.052).

In the medical literature, mortality rates ranged from 
0% to 2%.[20] In our study, the rate of mortality was 1.15%.

CONCLUSION

In spite of having not enough cases (89 patients) and cases 
with a middle lobe cyst were few (7 patients), our data 
indicate if a hydatid cyst is located in the middle lobe, it 
may need lobectomy. Although size and number of cyst 
are determining factors for the selection of operation, 
but the location and the ratio of destruction of lung are 
important factors too.

Also, in patients with underlying pulmonary diseases 
if the lesion is completely removable with lobectomy, it 
is better not to insist on conservative surgical therapy, 
because it leads to incomplete tissue removal and therefore 
more complications would be expected. Moreover, since, 
pulmonary hydatid disease is endemic in the area of 
Khorasan, registry of the cases for better organizing the 
health, medical and statistical burden and prevalence of 
this disease is recommended. This will help to reduce 
the incidence of this disease. However, more studies with 
larger sample size are required to obtain more accurate 
results.
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