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Objective: A retrospective review of 223 patients (242 operations) of pulmonary 
hydatid cysts. We analyze and evaluate our experience in the surgical man-
agement of this Moroccan endemic disease and concluded that parenchyma-

saving must be always used. Materials and methods: In an 8 year period (2002 
-2009), 223 patients (242 interventions, 282 pulmonary hydatid cysts) were operated 
on in our department. There were 166 males and 57 females with a mean age of 45.7 
years. The diagnosis was established on the basis of different clinical signs and imag-
ing studies. Surgical approach consisted of a posterolateral thoracotomy in all cases. 
Different surgical procedures were performed on the pulmonary lesions according 
to the localization, the size, the complicated or intact cyst and the importance of 
lung destruction. Results: Parenchyma-saving were done in 217 patients (238 in-
terventions) cases, including cystectomies (189 cysts), pericystectomies (47cysts) 
with capitonnage of the cavity in 177 cysts. Radical treatment as lobectomies is used 
in only 6 cases. Postoperative minors complications occurred in 13 cases (5.4%), 
including 6 prolonged air leak, 4 pneumonias, one wound infection and two transi-
tory residual cavities. There was no postoperative death. All patients were free of 
recurrence of thoracic hydatid disease in a follow-up ranging from 3 to 90 months 
(mean: 49 months). Conclusion: Hydatid cysts of the lung should be treated before 
complications. Parenchyma saving is the best procedures for this benign disease; 
the radical resection must be reserved only for pulmonary destruction. Key words: 
Hydatid cyst, lung, pulmonary surgical procedures.
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1. inTrODUCTiOn
Hydatid disease is parasitic infec-

tion caused by several species of the ces-
tode echinococcus. The most common 
form is E. granulosus. It is endemic in 
many parts of the world: South Amer-
ica, Australia, New Zealand, the Middle 

East, and Mediterranean region, includ-
ing Morocco. In this region echinococ-
cosis caused by E.granulosus represents 
a zoonosis of major public health im-
portance. The lung (10-30%) is the sec-
ond affected organ after the liver (50-
60%) in adults (1, 2). The only effective 

treatment is surgical excision. Although 
parenchyma-saving surgical procedures 
are the preferred method, the necessity 
of major pulmonary resection for pul-
monary hydatid disease is still contro-
versial (3, 4, 5). The aim of this study is 
to evaluate our experience in the treat-
ment of pulmonary hydatidosis.

2. paTienTS anD MeTHODS
Between January 2002 and Decem-

ber 2009, 242 operations for pulmonary 
hydatidosis were performed in 223 pa-
tients (166 males, 57 females, mean age 
45.4 years; ranges 8 and 82 years) in the 
department of thoracic surgery of Mo-
hamed V Military Teaching Hospital. 
Most of the patients presented one or 
more of the symptoms (Table 1). All 
patients were evaluated by physical ex-
amination and routine laboratory tests. 
In the preoperative evaluation, chest 
roentgenogram and abdominal echog-
raphy were performed in all cases.

Computed tomography (CT) of the 
chest and upper abdomen was used in 
193 patients (86.5 %), serological test 
was in 135 patients (60.5 %). The pa-
tients with intrabronchic rupture of 
the hydatid cyst 95 cases (39.2 %) were 
prepared before the surgery by antibi-
otic and physiotherapy. Surgical pro-
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cedures were by a posterolateral thor-
acotomy in the fifth or sixth intercos-
tal space. In bilateral hydatid disease 
(19 cases: 8.5%), the side with a larger 
cyst or with greater number of cysts was 
treated first. In bilateral uncomplicated 
hydatid cysts, second thoracotomy was 
preformed 3 to 4 weeks after the first 
operation. In patients with intact cyst 
and a ruptured one together, the com-
plicated form was treated first. We rec-
ommend the operation of the ruptured 
side first if it causes serious symptoms 
such as haemoptysis. In patients with 
lung and hepatic cysts, hepatic localiza-
tion was operated on after lung surgery 
if the hepatic cyst is not complicated or 
voluminous (> to 10 cm in diameter).

We used a trocard-suction device 
for needle aspiration. The use of this 
instrument prevents the rupture of the 
cyst, eradicates the parasite and makes 
it possible to excise the residual cav-
ity. After the cyst was identified, it was 
surrounded by scolicidal solution pref-
erentially H2O2 to prevent seeding of 
possible daughter cysts. Uncomplicated 
cysts were mainly removed after needle 
aspiration (using trocard). Incision in 
the pericystic tissue was enlarged. The 
germinative membrane was removed 
from the orifice (Figure 1). A capiton-
nage of the cavity is done systemati-
cally by purse sutures beginning from 
the base to the cavity using the absorb-
able suture materials (3-0). It can not be 
performed when cyst is located in di-
aphragmatic surface or in the fissure, 
or when cavity is not large enough for 
capitonnage. In all patients, the needle 
and suction apparatus insertion site 
was enlarged by cutting the pericystic 
layer (host tissue) with electrocautery 
so that the germinative 
membrane was easily 
taken out and the bron-
chial openings encoun-
tered. In all patients, the 
pericystic cavities were 
irrigated with 1% pov-
idone-iodine solution. 
Bronchial fistulas were 
found using saline solu-
tion and closed with 3-0 
absorbable polyglactin. 
However, in complicated 
cysts with a calcified 
or thickened pericystic 

layer or infected residual cavity, cysto-
tomy was applied when the cyst was al-
ready perforated. Then a suction appa-
ratus was introduced into the cyst, the 
fluid and the germinative membrane 
was completely aspirated, management 
of bronchial openings was done more 
carefully with closer and deeper su-
tures. The residual cavity was treated by 
total pericystectomy in cases of being 
small and far from vessels, or by partial 
pericystectomy in cases of being large 
cavity and non accessible to total per-
icystectomy, and rarely by lobectomy 
when the lobe is destroyed. A capiton-
nage is generally applied.

Mortality was taken for those who 
died 30 days after the operation. Pro-
longed air leak was defined as persis-
tence of air leak more than 7 days.

In the postoperative period, at least 
3 months of albendazole (10 mg/kg/
day) therapy was given to patients with 
multiple hydatid cysts or a suspicion of 
intraoperative dissemination emerges. 
Liver enzymes are studies before every 
cycle of treatment. All patients have fol-
lowed up, Mean follow-up time is 49. 3 
months (ranges 3 and 90 months).

3. reSUlTS
Possible preoperative diagnosis of 

hydatid cyst of the lung was established 
by positive serological test in 47 patients 
(21.1%), by the pathognomonic “double 
arch” and “water-lily” sign of ruptured 
hydatid cyst on chest radiographic ex-
amination in 15 patients, and by pre-
sumptive diagnosis in the others pa-
tients by the clinical, serological, and ra-
diological findings association. Hydatid 
disease was confirmed by pathologic 
examination of removed tissue in re-

sected patients in all cases. In the chest-
x- ray all the radiological aspects were 
found but the most widely radiological 
appearance was homogenous density 
(Figure 1). In the CT all the characters 
of the cysts were determinates (Figure 
2). The locations of hydatid cysts were 
in the right side in 180 cases, in the left 
side in 52 cases and bilateral in 19 cases. 
Hydatid cysts are more frequently lo-
cated in the right lung than the left and 
lower lobe than upper. The total number 
of the cysts was 283: 172 cysts (60.8%) 
were intact and111cysts (39.2 %) were 
complicated with intrapleural rupture 
in 16cysts (5.7%). To deal with the resid-
ual cavity, partial resection of the peri-
cystic layer of the cavity was performed 
in 189 hydatid cyst (66.8 %), total per-
icystectomy (atypical segmentectomy) 
was performed in 47 hydatid cyst (16.6 
%), and lobectomy was performed in 6 
cases (2.5 %). Pleural decortication was 
performed in the 16 cases with pleu-
ral rupture.

The mean diameter of the cysts was 
5.4cm (range, 3–17cm). The chest tubes 
were withdrawn in a mean duration of 
4.7 days (ranges 3 and 15 days).

In 196 patients (87.9 %) there were 
single intact or complicated hydatid 
cysts, while in 27patients (12.1%) there 
were multiple cysts (more to 2 cysts in 
13 cases). Bilateral hydatid cysts were 
detected in 19 patients (8.5 %) (Figure 
3). In 85 patients (38.1 %) there was sup-
purative cyst, 16 patients had pleural 
rupture cysts with or pleural effusion 
and/or pneumothorax.

In 242 interventions (19 bilateral le-
sions), parenchyma-saving procedures 
were performed in 236 interventions 
(97.5 %), and lobar resections in 6 (2.5%) 
interventions.

Indications for resection were the 
following: cyst perforated occupied all 
the lobe parenchyma and destroyed 

Symptoms
patient no 
(%)

Chest pain
Cough
Hemoptysis
expectoration of cyst fluid 
and membranes
Fever and purulent sputum
Dyspnea
Weakness
asymptomatic patients

125 (53.6%)
85 (36.5%)
57 (24.5%)
23 (9.9 %)
19 (8.2%)
44 (18.9%)
31 (13.3%)
37 (15.9%)

Table 1. Clinical symptoms in a series of 223 patients

Cases
ruptured 
cyst

pulmonary 
resection

parenchyma-
saving

Complications

Dogan et al(15)
1989

1055 9.38% 90.62% 3.5%

Burgos et al(13)
1999

240 5% 95% 38.33%

Turna et al (6)
2002

71 0% 100% 8.45%

Kavukcu et al (1)
2006

1032
(i:1118)

83 0% 100% 6.7%

Hasdiraz et al(5)
2006

107 0% 100% 13.08%

Shehatha et al (10)
2008

763 25.95 % 74.05% 12.6%

Vasquez et al(18)
2009

115 58% 42% 6.08%

Kabiri et al
223
(i:238)

111 2.52% 97.48% 5.4%

Table 2. Resection vs parenchyma-saving rates in pulmonary 
hydatid cyst series
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lobe (left lower lobe (n=1), right lower 
lobe (n=2), and bilobectomy (n=3). Ad-
ditional surgical procedures such as de-
cortication and resection of necrotic 
tissues were carried out in 16 interven-
tions (6.6 %).

The complications were found in 
13 cases on 242 interventions (5.4%) as 
follows: wound infection in 1 patient 
treated by local agents, prolonged air 
leak in 6 cases managed by prolonged 
drainage, pneumonia with atelectasis in 
4 cases treated by nasal aspiration with 
adapted antibiotics and residual cav-
ity in 2 patients that disappear 3 and 5 
months after. The hospital stay ranged 
between 4 and 18 days (means 7.6 days).

There was no postoperative mortal-
ity and no recurrence during the follow-
up period between 3 and 90 months, 
mean: 49. 3 months.

4. DiSCUSSiOn
Hydatid disease, known in the times 

of Galen, was described by Thebesius in 
17th century. It is thought to have origi-
nated in Iceland and to have been broth 
to continental Europe by dogs accom-
panying whaleboats in the 18th century. 
Infestation is confined to geographic ar-
eas in which there is continuous contact 
between humans and certain domestic 
carnivores such as dogs and some un-
gulates such as sheep (6).

The natural course of hydatid cyst is 
progressive growth over a long period. 
The growth is usually slow and depends 
to a large degree on the resistance of the 
structure of the organ in which is de-

velops. Thus, it is more rapid in organs 
like lung. Throughout its development, 
the pulmonary hydatid cyst can com-
press bronchial structures and produce 
pulmonary atelectasis accompanied by 
pneumonia. Various circumstances, 
such as calcification, infection, or rup-
ture, can affect its course.

Another problem resulting from the 
rupture of pulmonary cyst is the pos-
sible development of secondary hydati-
dosis. This occurs primarily in cases in 
which the rupture is not due to infec-
tion because when infection is present, 
suppuration eliminates the fertile ele-
ments that could contaminate another 
organ. The sex ratio is different than 
most reports with women being in a dis-
tinct minority because in our series the 
patient are military always men.

Cough, chest pain, expectoration, 
fever, and hemoptysis are the major 
symptoms without having specific di-
agnostic value. In our series, the most 
frequently encountered complaints 
were chest pain and cough. However, 
we encountered no symptoms in 15.9 
% of our patients.

In clinical practice, chest roentgen-
ogram has been shown to be most re-
liable in the diagnosis of pulmonary 
hydatid disease (7). Numerous images 
have been described: those typical of 
the intact cyst ;round or oval shapes, 
solitary or multiple, homogeneous 
density, ruptured or complicated cysts 
with membranes floating in fluid re-
sembling a “ water-lily” sing; an incar-
cerated membrane with or without air-

fluid levels; image of pneumonia of the 
lung; and areas of the lung atelectasis. 
In this case, the differential diagnosis 
with certain lesions such as bronchial 
tumors, lung abscess, and tuberculomas 
is a difficult challenge.

The diagnosis of simple thoracic 
hydatid cyst is not difficult and can be 
made according to:

 • A history of continuous contact 
with dogs in endemic areas.

 • Round or oval, solitary or mul-
tiple, sharp edged homogeneous 
densities revealed by chest radi-
ography.

 • Cystic lesion confirmed by ultra-
sonography or CT scan.

 • Immunodiagnostic such as Caso-
ni’s intradermal test and indirect 
haemagglutination.

Bronchial endoscopy has been uti-
lized in the diagnosis of pulmonary 
hydatidosis with considerable success 
prior to ultrasound and other imaging 
techniques such as CT and MRI; its use 
has been limited by the risk of rupture 
of the cyst and the development of se-
vere complications. It may be indicated 
in cases of ruptured hydatid cyst of the 
lung since it enables the visualization of 
the hydatid membrane, resembling the 
shininess of cooked egg white (8). Di-
agnostic bronchography, the approach 
employed years ago, has followed the 
steps of bronchoscopy, being replaced 
by imaging techniques such as CT and 
MRI (9).

Surgical removal remains the treat-
ment of choice for pulmonary hydati-

Figure 1. Operative stapes of the surgical management of hydatid cyst: A: operative aspect of the cyst, B: aspiration of the cyst using trocard, C: 
germinative membrane in the cavity after aspiration of the fluid cyst, D: extraction of the germinative membrane, E: terminal aspect of the cystic cavity

Figure 2. Different presentations of hydatid cysts in chest-x-ray A: voluminous intact right cyst, B: bilateral multiple cysts, C: intact cyst in the right side 
and ruptured in the left, D: water-lily” sign, E: ruptured intrabronchic cyst, F: intrapleural rupture of the cyst
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dosis. The choice of surgical technique 
depends on the conditions encoun-
tered during surgery. In the literature, 
several techniques are defined, includ-
ing enucleation plus capitonnage, cys-
totomy plus capitonnage, pericystec-
tomy, wedge resection, segmentectomy, 
lobectomy, and pneumonectomy. The 
current treatment is complete excision 
of disease process with maximum pres-
ervation of the lung tissue (2, 6, 10, 11, 
12). Surgical methods most frequently 
preferred in our clinic are parenchyma-
saving surgical approaches such as cys-
totomy, pericystectomy and capiton-
nage. It is commonly accepted that pa-
renchyma-saving procedures should be 
preferred in hydatid cyst surgery (3, 4, 
5). However, in some series (3, 13, 14, 
15), lobectomy or even pneumonectomy 
has been reported to be performed in 
some cases. Lobectomy should be per-
formed when the size and number of 
cysts and the degree of infection ex-
clude lesser procedures. The principal 
indications for lobectomy are large cyst 
involving more than 50% of the lobe, 
cysts with severe pulmonary suppu-
ration not responding to preoperative 
treatment, multiple unilobar cysts, and 
sequel of hydatid disease, such as pul-
monary fibrosis, bronchiectasis, severe 
haemorrhage; or when the located lobe 
or lung tissue has been completely de-
stroyed (2). Parenchyme-saving opera-
tions can also be more suitable for the 
patients with giant cysts (3, 4, 16). Hal-
zeeroglu et al (17) reported on a serial 
of 47 patients that the size of the cyst, 
at least as a single factor, should not be 
an indication for resection. There were 
only 3 patients with giant cyst who un-
derwent lung resection. Two right and 1 
left lower lobectomies were performed 
in 3 patients (6, 4% of all and 12, 5% 
of those with complicated cyst), each 
having 2 complicated giant cyst (16, 
17). Burgos et al (13) performed lobec-
tomy when cyst was associated with ab-
scesses or severe pulmonary changes or 
atelectasis that remained unresolved by 
standard surgical procedures, as well as 
when there was evidence that a given 
lobe contained infected hydatid mem-
branes or several cysts. Karaoglanoglu 
et al (14) performed lobectomy when 
complications such as suppuration, 
pulmonary fibrosis, and bronchiecta-

sis consumed more than 
50% of 1 lobe. Dogan et 
al (15) performed lobec-
tomy or pneumonectomy 
when very large or multi-
ple cysts have destroyed 
lung parenchyma. But 
all authors agree on the 
need to respect as much 
of the lung tissue as pos-
sible, performing resec-
tion only when the lung 
is destroyed. Pneumo-
nectomy is rarely needed, 
and it should be used 
only when the whole lung 
is involved in the disease process, leav-
ing no salvageable pulmonary paren-
chyma (2). In the literature (table2), re-
section rate was 0% to 58% (1, 5, 6, 10, 
13, 15, 18-23). Intraoperatively, to de-
cide precisely which part of the lobe is 
affected may be difficult, because the 
parenchyma is pressed. After drainage 
of the cyst, the remaining lobe is of-
ten seen to contain functional paren-
chyma. In addition, after pericystec-
tomy and bronchial openings, the tis-
sues that are previously thought to be 
non functional can become functional. 
For this reason, when a cyst occupied 
about 50% of the lobe, lobectomy will 
result in unnecessary resection of sur-
rounding or neighbouring functional 
parenchyma. In addition, because we 
observed no increased morbidity when 
we performed parenchyma-saving tech-
niques even in patients whom cysts oc-
cupied 80% of the lobe, we did not prefer 
lobectomy when a cyst occupied about 
50% of the lobe (2). The morbidity of the 
surgical treatment is low and its mor-
tality is nearly nil. The morbidity rate 
was found as 5.5%, prolonged air leak 
and empyema being the most frequent 
ones. The variability of documented 
recurrence rates (2% to 30%) presum-
ably mirrors the duration of follow-up. 
There was no recurrence of cysts in our 
cases managed with conventional sur-
gery and reoperation was unnecessary. 
In conclusion, surgery is the primary 
method of treatment of hydatid cyst. 
Parenchyma-saving procedures such as 
enucleation or cystotomy and capiton-
nage or cystotomy and pericystectomy 
should be performed as much as possi-
ble. We prefer the perikystectomy for 

the patients with complicated hydatid 
cyst were the lobectomy is more prob-
able. We prepare then by antibiotic and 
physiotherapy, witch allows diminu-
tion the perikystic inflammatory phe-
nomena with good functional recuper-
ation of lung tissues. For this reasons, 
the number of lobectomy in our work 
was small. We reserve the lobectomy 
in cases of total destruction of the lobe 
and when the tissues recuperation is 
impossible.
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Figure 3. Different presentations of hydatid cysts in chest CT A: voluminous intact left cyst B: 
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