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Abstract

Purposes The aim of this study was to assess the rela-

tionship between the pulmonary hydatid cyst size and the

clinical presentation, surgical approach, and postoperative

outcome. We review the problems encountered in treating

large pulmonary hydatid cysts and highlight the risks

associated with the rupture of the cyst and a delay of the

surgical treatment.

Methods The medical records of 169 patients surgically

treated for lung hydatid cysts were reviewed. Patients were

divided into two groups based on cyst size: group 1

(n = 128) with small (\10 cm) cysts and group 2 (n = 41)

with giant (C10 cm) cysts. Data related to symptoms,

preoperative complications, surgical procedures performed

and postoperative morbidity were analyzed and compared.

Results In both groups, the most common symptom was

chest pain, followed by dyspnea and cough, respectively.

There were no differences between the two groups with

respect to cyst-associated parenchymal or pleural compli-

cations before surgery (p = 0.80). In the large majority of

cases, the surgical treatment was cystotomy, removal of the

cystic membrane and capitonnage. Wedge resection was

performed in nine patients in total (seven in group 1, two in

group 2) and one patient in group 2 required a lobectomy.

Decortication was required significantly more frequently in

group 2 than in group 1 (p = 0.001). Sixteen patients in

group 1 and 10 patients in group 2 developed postoperative

complications (p = 0.19). There was no peri or postoper-

ative mortality. There was no difference between the

groups with respect to the duration of hospitalization

(p = 0.17). Two patients with complicated hydatid cysts in

group 1 had recurrent lesions during follow-up, whereas

there was no recurrence in group 2.

Conclusion All pulmonary hydatid cysts should be sur-

gically treated as soon as possible after their diagnosis in

order to avoid complications. Most of these lesions,

regardless of size, can be surgically managed with proce-

dures that preserve the maximal lung parenchyma and yield

excellent outcomes.
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Introduction

Hydatidosis caused by Echinococcus granulosus is the

most common parasitic disease of the lung in humans.

When an E. granulosus hexacanth becomes trapped in an

arterial capillary of the lung, the larva transforms into a

hydatid cyst and develops silently during the first few years

[1]. Over time, such cysts enlarge to various sizes

depending on their location, the elasticity of the sur-

rounding pulmonary tissue, and the patient’s pulmonary

reserve and immune response [2]. Some of these cysts

rupture. In general, hydatid cysts of the lung that are 10 cm

in diameter or larger are defined as ‘‘giant’’ [3–5].

The clinical presentation of pulmonary hydatid cysts

depends on whether the lesion is intact or ruptured. In most

cases, intact or asymptomatic hydatid cysts are incidental

findings on chest X-rays; however, patients with large cysts

may have symptoms that reflect compression of organs
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adjacent to the lesion. Large lung hydatid cysts can cause

complications and increased morbidity, and therefore, cli-

nicians and surgeons need to manage these cysts carefully

[4]. Surgery is widely considered the best choice for

treating pulmonary hydatid cysts of any size. Some sur-

geons treat giant hydatid cysts of the lung with various

forms of resection, such as lobectomy or pneumonectomy

[6–8]. Others suggest that, regardless of size, these lesions

should be addressed with conservative surgical methods

[4, 9]. In this study, our aim was to assess the relationship

between the pulmonary hydatid cyst size and the clinical

presentation and treatment approach. We retrospectively

compared the findings in groups of patients with small or

giant pulmonary hydatid cysts.

Materials and methods

The study involved 169 consecutive patients with pulmonary

hydatid cysts who were treated surgically at Turgut Ozal

Medical Center between January 2000 and December 2010,

and at Erzurum Regional Training and Research Hospital

between January 2009 and December 2010. Patients were

evaluated with various combinations of chest roentgenog-

raphy, thoracic computed tomography, and upper abdominal

ultrasonography and/or computed tomography. Skin and

serologic testing were not part of the routine diagnostic

workup. Cysts that had ruptured into the bronchus or pleural

cavity were defined as complicated. The patients were

grouped according to cyst size: small (\10 cm) in group 1 or

giant (C10 cm) in group 2.

In the majority of cases, the surgical treatment was a

procedure involving cystotomy, removal of the cystic

membrane, and capitonnage. Unlike excision, these steps

generally involve emptying the cyst and then suturing to

obliterate the cavity and close its edges. Specifically, the

cyst contents were evacuated by needle aspiration, and the

cystic membrane was removed with ring forceps. The cyst

cavity was then irrigated with saline solution, and the walls

were wiped with sponges soaked in povidone-iodine

(10 %). Anti-scolicidal agents were not used because of the

risks of severe edema, airway spasm, and chemical pneu-

monia. Any bronchial openings in the cavity wall were

closed with absorbable sutures in a figure-eight pattern.

Once this was done, the cavity was obliterated. In the cases

of small cysts, our standard procedure was to place mul-

tiple separate purse-string sutures in the cavity starting at

the deepest level and ending at the lung surface. In the

cases of giant cysts, we placed interrupted single U-shaped

sutures in horizontal rows in the walls of the cavity starting

deep and ending at the surface.

Of the patients who did not undergo the procedure

described above, some underwent decortication, and others

were treated with wedge resection or lobectomy. After

surgery, all patients with complicated hydatid cysts or

multiple hydatid cysts, or both, were placed on anthel-

mintic therapy (albendazole 800 mg/day for adults, 10 mg/

kg/day for children) for at least 2 months. Patients with

uncomplicated or single cysts received no antiparasitic

medication after their operation.

The data related to symptoms, preoperative complica-

tions, surgical procedures performed, postoperative mor-

bidity, and the length of hospitalization were collected

from medical records, and the group findings were com-

pared. The statistical analyses were done using the Yates

corrected Chi-square test, Fisher’s exact test, or Mann–

Whitney U test, as appropriate. P \ 0.05 was considered to

indicate statistical significance.

Results

Of the 169 patients, 92 were males and 77 were females,

and their mean age was 33 years (range, 4–79 years).

Group 1 (small cysts) had 128 patients with a mean age of

34 years (range, 4–79 years) and underwent a total of 147

surgeries. The 19 additional operations were required for

bilateral pulmonary hydatid cysts (n = 16), recurrent cysts

(n = 2), and repeat thoracotomy to address persistent air

leakage in the early postoperative period (n = 1). One

hundred and six of the patients in group 1 underwent

cystotomy and capitonnage. Fifteen patients required a

combination of cystotomy, capitonnage, and decortication,

and seven were managed with wedge resection. None of

the small cyst cases required lobectomy.

Group 2 (giant cysts) had 41 patients with a mean age of

29 years (range, 4–68 years), and underwent 44 surgeries.

The additional three operations were required for bilateral

hydatid cysts (n = 2) and repeat thoracotomy due to

intrathoracic hematoma in the early postoperative period

(n = 1). Thirty-three of the patients in group 2 underwent

cystotomy and capitonnage. Fifteen patients in group 2

required cystotomy, capitonnage, and decortication; two

patients were managed with wedge resection and one

required lobectomy.

In both groups, the most common symptom was chest

pain (68.8 %), followed by dyspnea (34.4 %) and cough

(19.5 %) (Table 1). Fifty-one (39.8 %) of the 128 patients

in group 1 had complicated cysts. Forty-seven of these

cases (36.7 % of group 1; 92.2 % of complicated group 1

cases) were cyst ruptures into the bronchial system, and

four (3.1 % of group 1; 7.8 % of complicated group 1

cases) were ruptures into the pleural space. Twenty-two

(53.7 %) of the 41 patients in group 2 had compli-

cated cysts. Thirteen of these (31.7 % of group 2; 59.1 %

of complicated group 2 cases) were ruptures into the
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bronchial system and nine (22 % of group 2; 40.9 % of

complicated group 2 cases) were ruptures into the pleural

space. There were no significant differences in the overall

frequencies of complicated cysts in groups 1 and 2

(p = 0.17); however, the group frequencies of cyst rupture

into the pleural cavity were significantly different (p =

0.002).

Thirty-six patients in group 1 and 13 in group 2 had

cyst-associated parenchymal or pleural complications prior

to surgery (Table 2), but these frequencies were not sig-

nificantly different (28.1 vs. 31.7 %, respectively;

p = 0.80). Significantly most of the group 2 patients

required decortication compared to group 1 (11.7 vs.

36.6 %, respectively; p = 0.001). Eighteen patients in

group 1 and 10 in group 2 developed postoperative com-

plications (14.1 vs. 24.4 %, respectively; p = 0.19)

(Table 3). There were no peri or postoperative deaths. The

mean length of hospitalization for group 1 was 14.1 days

(range, 7–74 days), and that for group 2 was 13.3 days (range, 7–19 days) (p = 0.17). Two of the group 1 patients

with complicated cysts developed recurrence during fol-

low-up, whereas none of the giant cysts recurred.

Discussion

Giant hydatid cysts of the lung are known to occur more

often in childhood and young adulthood than at older ages,

and the suggested reasons for this are the more elastic lung

tissue and incomplete immune system development in

children and adolescents [3, 10]. In young patients with

giant pulmonary hydatid cysts, the lesion can expand,

while the remaining healthy lung tissue provides sufficient

ventilation, whereas such cysts in adults typically become

symptomatic before they reach a giant size [5]. In our

study, 26 (63.4 %) of the 41 patients with giant hydatid

cysts of the lung were aged 30 years or younger.

Pulmonary hydatid cysts can remain asymptomatic until

they become very large or until they rupture. A larger

hydatid cyst volume places more pressure on surrounding

tissues. Such cysts are more likely to cause chest pain and

cough due to bronchial and/or pleural irritation [10], and to

cause dyspnea by compressing the lung parenchyma. In our

study, the group with giant cysts had a slightly larger

proportion of patients with dyspnea at presentation and a

significantly larger proportion of patients with cough at

presentation than the small-cyst group. The clinical picture

of patients with ruptured hydatid lung cysts varies and

depends on the direction in which the lesion perforates.

When a cyst ruptures into the pleural cavity or the bron-

chial tree, massive numbers of E. granulosus scolices are

disseminated, and this can obstruct airways or lead to

anaphylactic shock. When there is rupture into a bronchus,

the patient may present expectorating hydatid fluid and

Table 1 Clinical manifestations of pulmonary hydatid disease in the

169 total patients and in patients divided into small (group 1) and

giant (group 2) cyst categories

Group 1
(n = 128)

Group 2
(n = 41)

Total (n = 169)

Asymptomatic 13 (10.2 %) 0 (0 %) 13 (7.7 %)

Dyspnea 44 (34.4 %) 19 (46.3 %) 63 (37.3 %) (p = 0.23)

Productive
cough

25 (19.5 %) 16 (39 %) 41 (24.3 %) (p = 0.02)

Hemoptysis 15 (11.7 %) 0 (0 %) 15 (8.9 %)

Expectoration of
cystic contents

6 (4.7 %) 2 (4.9 %) 8 (4.7 %)

Chest pain 88 (68.8 %) 26 (63.4 %) 114 (67.5 %) (p = 0.19)

Table 2 Preoperative complications in the 169 total patients and in

patients divided into small (group 1) and giant (group 2) cyst

categories

Group 1

(n = 128)

Group 2

(n = 41)

Total

(n = 169)

Pneumonia 10 (7.8 %) 1 (2.4 %) 11 (6.5 %)

Simple pneumothorax 2 (1.6 %) 2 (4.9 %) 4 (2.4 %)

Tension

pneumothorax

0 (0 %) 2 (4.9 %) 2 (1.2 %)

Empyema 1 (0.8 %) 3 (7.3 %) 4 (2.4 %)

Empyema and

pneumothorax

1 (0.8 %) 2 (4.9 %) 3 (1.8 %)

Infected cyst 4 (3.1 %) 3 (7.3 %) 7 (4.1 %)

Hemoptysis 15 (11.7 %) 0 (0 %) 15 (8.9 %)

Bronchobiliary fistula 2 (1.6 %) 0 (0 %) 2 (1.2 %)

Allergic episode 1 (0.8 %) 0 (0 %) 1 (0.6 %)

Total 36 (28.1 %) 13 (31.7 %) 49 (29 %)

Table 3 Postoperative morbidity in the 169 total patients and in

patients divided into small (group 1) and giant (group 2) cyst

categories

Group 1

(n = 128)

Group 2

(n = 41)

Total

(n = 169)

Prolonged air

leakage

5 (3.9 %) 6 (14.6 %) 11 (6.5 %)

Empyema 4 (3.1 %) 1 (2.4 %) 5 (3 %)

Pneumonia 3 (2.3 %) 0 (0 %) 3 (1.8 %)

Atelectasis 3 (2.3 %) 2 (4.9 %) 5 (3 %)

Hemoptysis 1 (0.8 %) 0 (0 %) 1 (0.6 %)

Pleural effusion 1 (0.8 %) 0 (0 %) 1 (0.6 %)

Wound infection 1 (0.8 %) 0 (0 %) 1 (0.6 %)

Intrathoracic

hematoma

0 (0 %) 1 (2.4 %) 1 (0.6 %)

Total 18 (14.1 %) 10 (24.4 %) 28 (16.6 %)
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remnants of the cyst membrane or may have recurrent

hemoptysis, purulent sputum, fever or a combination of

some or all of these symptoms [11]. The rupture of a

hydatid cyst into the pleural cavity is usually associated

with more serious clinical presentations, such as simple or

tension pneumothorax, empyema or pyopneumothorax

[11].

Some authors suggest that a large diameter of a pul-

monary hydatid cyst increases its propensity to rupture

[4, 9]; however, we found no statistically significant dif-

ference between our small cyst and giant cyst groups with

respect to the overall frequency of complicated (ruptured)

lesions. According to the literature, hydatid cysts of the

lung are more likely to rupture into the bronchial system

[12]. We observed this in both of our study groups, but we

did note that there was a significantly higher rate of rupture

into the pleural cavity among the patients with giant cysts.

It seems logical that a ruptured giant cyst would have more

severe clinical manifestations than a ruptured small hydatid

cyst, because giant hydatid lung cysts are more likely to

cause pleural complications. The presence of the major

vascular and bronchial structures in the central area of the

lung prevents hydatid cysts in that region from expanding.

Consequently, the cyst diameters tend to be larger in the

more peripheral lung regions, where the bronchial and

vascular structures are smaller. As hydatid cysts expand in

these areas, the parenchyma that is between the lesion and

the pleural space becomes compressed, such that the cyst

wall is closer to the lung surface. Necrosis of the pleura

caused by pressure from a growing hydatid cyst is thought

to be an important factor in cyst rupture into the pleural

cavity [12].

Some authors contend that oral albendazole treatment

regimens are effective against hydatid cysts of the lung

[13, 14]. The fundamental issue here is not the efficacy of

anthelmintic therapy (mebendazole, albendazole), but

whether this form of treatment leads to complications.

Anthelmintic therapy causes degenerative changes in the

hydatid cyst wall [15], which could increase the likelihood

of rupture. Keramidas et al. [14] reported that patients with

large hydatid cysts of the lung ([6-cm diameter) developed

complications after anthelmintic therapy. They described

problematic surgeries and postoperative courses in patients

who required surgery for complications of antiparasitic

treatment. Specifically, they noted that it was difficult to

suture the bronchial openings due to coexisting infection,

and that these closure problems led to prolonged air leak-

age postoperatively. In addition, other authors have sug-

gested that the larger the diameter of the cyst, the greater

the possibility that medical treatment will fail [16]. Kuzucu

et al. [11] reported previously that patients with compli-

cated hydatid cysts of the lung have higher rates of pre and

postoperative complications, and require longer

hospitalization and more extensive surgical procedures

than uncomplicated cases. This underlines the need for

immediate surgery in patients with giant hydatid cysts of

the lung.

Another consideration in treating pulmonary hydatidosis

is the potential for problems during follow-up in patients

on medical therapy. If the antiparasitic agent weakens the

cyst wall to the point where it ruptures, urgent surgery may

be required; however, many patients with this disease

reside in rural areas remote from medical care, and so,

anthelmintic therapy carries an additional risk in these

settings [11, 17]. One group of researchers observed that

the timing of pulmonary hydatid cyst rupture after the

initiation of anthelmintic treatment varied considerably,

from 10 days to 2 months [15]. Keramidas et al. [14]

reported that most patients who developed complications

during anthelmintic therapy (mebendazole or albendazole)

for lung hydatid cysts presented approximately 2 months

after the start of treatment. Clearly, any patient who

receives medical therapy for these cysts must be followed

closely for at least 2 months.

When surgically treating pulmonary hydatid cysts of the

lung, procedures that maximize the protection of the lung

parenchyma are always preferred. Recent reports have

noted rates of 0–10.3 % for anatomical resection (lobec-

tomy or pneumonectomy, for example) for these lesions

[18, 19]. In contrast, Fracs et al. [6] reported that 26 %

of patients underwent lobectomy or pneumonectomy in

their series of 763 patients with hydatid cysts of the lung,

Vasquez et al. [7] noted a 58 % lobectomy or pneumo-

nectomy rate in 115 such cases, and Safioleas et al. [8]

reported that 74 % of their 42 patients underwent lobec-

tomy or pneumonectomy. These rates are markedly higher

than those reported in most published series of lung hydatid

disease [11, 16, 18–20]. These authors stated that their high

rates of extensive lung resection reflected the large pro-

portions of patients with giant cysts or ruptured and

infected cysts in their series. However, other reports have

revealed that lobectomy or pneumonectomy was needed in

0–15.7 % of patients with complicated pulmonary hydatid

cysts [11, 20] and in 0–16 % of patients with giant pul-

monary hydatid cysts [2–5, 9, 10, 21]. In our investigation

of 169 cases of small or giant hydatid cysts of the lung,

only one patient (a case of giant hydatid cyst) required

lobectomy. Previously, Kuzucu, et al. [11] and Kuzucu [17]

stated that radical resection is too aggressive for managing

pulmonary hydatid disease, even in patients with giant

cysts, multiple cysts, or lung abscesses. The surgical

removal of all parasitic material from hydatid cyst sites in

the lung is usually adequate. Often, the lung parenchyma

that surrounds these lesions is damaged and there may be

chronic congestion, hemorrhage, bronchopneumonia, or

interstitial pneumonia [22]. Such inflammatory changes
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often resolve after surgery for cyst removal. Most authors

agree that every attempt should be made to remove as little

lung tissue as possible, and that resection of the pulmonary

parenchyma is only indicated when the adjacent tissue is

seriously damaged or infected, or when atelectatic areas are

assessed as irrecoverable [1, 2, 4, 11, 18, 20, 23].

It can be difficult to determine the optimal surgical

procedure when a giant hydatid cyst has compressed a

considerable amount of lung parenchyma for a long period,

and this decision may have to be made in the operating

room. Halezeroglu et al. [2] stated that, given the good

recovery of lung tissue in patients with giant hydatid

lesions, the cyst size (at least as a single factor) should not

be an indication for resection. Some authors have sug-

gested that open surgery, in which the cyst membrane is

removed and bronchial openings into the cyst cavity are

closed (i.e., a procedure without capitonnage), is the most

appropriate approach for pulmonary hydatid cysts [24, 25].

These authors found that capitonnage had no benefit in this

patient group with respect to postoperative variables and

short- and long-term surgical complications. However,

Kosar et al. [26] and Bilgin et al. [27] noted a significantly

lower frequency of postoperative complications in patients

with pulmonary hydatidosis who had undergone capiton-

nage (as opposed to no capitonnage), and they found this

procedure to be associated with a better postoperative

outcome. Nabi et al. [28] investigated the surgical out-

comes in 66 patients with pulmonary hydatid cysts. They

observed significant postoperative complications (pro-

longed air leakage and empyema, for example) in their first

five cases that were managed surgically without capiton-

nage, and they had to abandon the non-capitonnage tech-

nique on ethical grounds.

Postoperative complications can be expected in cases of

giant hydatid cyst of the lung, because many of these cysts

are complicated (ruptured) and larger cysts tend to com-

municate with more bronchi than smaller cysts. Capiton-

nage offers an advantage in cases of giant pulmonary

hydatid cyst because of the numerous airway openings and

because the number of openings and various degrees of

pericystic inflammation tend to make it difficult to achieve

closure with single sutures [21]. Given these issues, we also

prefer to obliterate the cavity (i.e., perform capitonnage)

after surgically removing the cyst membrane and closing

the bronchial openings. Celik et al. [23] observed that

atelectasis can develop after capitonnage of a pulmonary

hydatid cyst due to obliteration of an adjacent bronchus.

Shrinkage and disfigurement of the lung parenchyma after

conventional capitonnage of these cysts can, indeed, be a

problem, especially when addressing cavities of giant

cysts. For this reason, in cases of giant pulmonary hydatid

cysts, we prefer to do capitonnage using interrupted sepa-

rate U-shaped sutures, rather than O-shaped purse-string

sutures. However, the decision whether or not to perform

capitonnage ultimately depends on the surgeon’s experi-

ence and preference.

Some of our patients with giant hydatid cysts had pleural

complications, and thus, required more extensive surgical

procedures, such as decortication. The literature reports

decortication rates of approximately 69 % for cases of pul-

monary hydatid cysts with such complications [12, 29].

Aribas et al. [12] reported a rate of 14 % for radical pul-

monary resection in 43 patients with lung hydatid cysts and

pleural complications. These findings suggest that, although

lobectomy or pneumonectomy is not generally required in

this patient group, pleural complications are associated with

more serious morbidity and more extensive surgery, such as

decortication. Avoiding these complications is another rea-

son why it is important to surgically treat giant pulmonary

hydatid cysts as soon as possible after diagnosis.

Numerous reports have indicated that patients with giant

hydatid cysts of the lung have postoperative complication

rates of 10–25 %, and these are higher than those in

patients with small cysts [2, 3, 5, 9, 10]. In our study,

although the difference was not significant, our group with

giant cysts had a higher rate of postoperative complications

(24.4 %) than our group with small cysts (14.1 %), and

prolonged air leak was the most common problem. How-

ever, all complications, except intrathoracic hematoma,

were managed conservatively.

In summary, surgery should be performed as soon as

possible after a diagnosis of pulmonary hydatidosis, and this

is particularly important with giant cysts. Patients with giant

hydatid cysts of the lung often have a complicated clinical

picture, and these lesions may require more extensive sur-

gery than smaller cysts. Preservation of the lung parenchyma

is fundamental in the surgical management of pulmonary

hydatidosis, regardless of the cyst size or presence/absence

of complications. In almost all cases of this disease, it is

possible to avoid radical resection and use a procedure

that preserves the lung parenchyma and yields excellent

outcomes.
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