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Background. Hydatid cyst (HC) disease is endemic inmany developing countries, like Yemen, Egypt, and Saudi Arabia, especially in
the rural regions.The disease has a variable clinical courses and evenmight be asymptomatic formany years.Objectives. In giant and
large pulmonary hydatid cysts, pulmonary resection is the usual method of surgical treatment. In this study, we aimed to evaluate
the lung conservative surgery in treatment of cases with giant and large hydatid lung cysts, as an effective method of management.
Patients and Methods. Between January 2009 and August 2014, a total of 148 patients with pulmonary hydatid cysts were operated
and their data was reviewed retrospectively and analyzed. Out of these cases, 52 (35.14%) cysts with more than 10 cm in diameter
and 36 (24.32%) cysts with 5–9 cm were regarded as giant and large hydatid lung cysts, respectively. The small cysts less than 5 cm
were presented in 8 (5.4%) cases only; other cases had ruptured cysts. Preservation of the lung tissues during surgery by cystotomy
and Capitonnage was our conservative surgical methods of choice. Results. Eight patients developed bronchopleural fistula (BPF);
of them, 4 BPFs have healed with chest tube and physiotherapy, but in the other 4 patients reoperation was done for the closure of
persistent BPF. No mortality was observed in the present study. Conclusion. We conclude that conservative surgical procedure can
achieve complete removal of the pulmonary hydatid cyst. Enucleation of the intact huge cysts is safe. Careful and secured closure of
the bronchial communication should be done by purse string or figure-of-8 sutures, with or without Teflon pledgets. These simple
procedures are safe, reliable, and successful.

1. Introduction

Hydatid disease has been known sinceHippocrates; it is a par-
asitosis caused by Echinococcus granulosus which accidently
infect human with no rule in its life cycle; canines as dogs are
the definitive host, while intermediate hosts are castles and
sheep. Echinococcosis remains an endemic surgical problem
in countries where sheep and cattle raising is carried out,
particularly in many Middle East developing countries [1–3].

The disease has a variable clinical course. Hydatidosis
may be asymptomatic for many years. It may become evident
when a cystic lesion is noted during imaging for other

reasons. It may also be symptomatic depending on the size,
location, and complications of the cyst [4].

Radiologically, intact hydatid cyst of the lung has regular
outline, and ruptured cysts may appear as blurred shadow
and can be mistaken for carcinoma or tubercular focus.
Impending rupture of the hydatid cyst can appear radiolog-
ically as crescent sign, inverse crescent sign, water lily, or
camalote sign, which is due to collapse of endocyst and partial
evacuation of its fluid [3, 5].

Laboratory diagnosis of hydatid disease includes Casoni’s
intradermal test or serologically ELISA for detection of
immunoglobulinsG, E, andM,Thedetection of IgG antibody
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Figure 1: CT chest showingmultiple large pulmonary hydatid cysts.

is more sensitive and specific for diagnosis of human hydati-
dosis [6].

Surgical treatment is preferred in hydatid cysts of the
lung [7–9]. Cystotomy and Capitonnage are the conservative
surgical methods of choice as they preserve lung tissues [10].

2. Patients and Methods

Our study is a retrospective observational study done on
patients from 3 tertiary centers in Middle East: Egypt, Saudi
Arabia, and Yemen. After approval of the study protocol by
the Local Ethical Committee, 148 cases between January 2009
and August 2014 of pulmonary hydatid cyst disease were
reviewed retrospectively. In 52 of these cases, cysts were of
10 cm or greater in dimension (Figure 5) and were rated as
giant or huge cysts, in 36 cases the hydatid cysts were less
than 9 cm. The age, gender, symptoms, image findings of the
cyst (dimensions, ruptured or nonruptured), operative pro-
cedures, complications, and hospital stay of the patients were
obtained from charts.

Preoperative evaluation was done by means of physical
examination and laboratory investigations; in addition, spe-
cific anti-Echinococcus IgGwere also performed. Radiological
diagnosis was achieved by chest X-ray and computed tomog-
raphy (CT) scan of the chest and the upper abdomen. A diag-
nosis of complicated hydatid cyst wasmade based on chest X-
ray, CT, and medical history of sudden coughing with expec-
toration of salty hydatid fluid or purulent (pus) sputum in
infected HC (Figures 1, 2, and 3).

3. Operative Techniques

All procedures were performed under general anesthesia,
with double-lumen endotracheal tube and single-lumen
endotracheal tube for the few younger patients.

The surgical approach was posterolateral or lateral thora-
cotomy in 140 patients depending on the cyst location. In 8
patients with bilateral hydatid cysts, median sternotomy was
the surgical approach in these patients. Right lateral thoraco-
tomy with a transdiaphragmatic approach was performed in
4 patients with associated single huge liver cyst.

The surgical procedure of choice was cystotomy with
Capitonnage. When the hydatid cyst was identified, the
surgical wound and adjacent tissue were covered with packed

Figure 2: CT chest showing giant single pulmonary hydatid cyst.

Figure 3: Photo showing large hydatid cyst after surgical excision
(enucleation).

gauges soaked in 10% povidone-iodine so that only the area
of the lung containing the cyst was exposed. In patients with
ruptured and/or infected complicated cysts, after removal of
the germinative membrane, the cystic cavity was carefully
cleaned by suction and irrigated with 10% povidone-iodine
and hypertonic saline 2.7% and then reexamined for rem-
nants of cystic contents. Cystectomy (excision of the entire
intact cyst by enucleation using Barrette technique) and
closure of bronchial openings were identified by irrigating
hypertonic saline solution while the anesthesiologist inflates
the lung. Closurewas done by 3/0 PDS sutures and sometimes
with Ethibond sutures with or without pledgets according to
the bronchial opening size and the surrounding tissue, and
then Capitonnage was performed to obliterate the cyst space.
Decortication was performed in patients with pleural com-
plications. Medical treatment in the form of Albendazole was
given in a dose of 10mg/kg/day for 6 months postoperatively
to those having ruptured ormultiple cysts, but for 3months to
those having intact cysts; medication for 28 days was followed
by a 7-day pause. Liver function tests were checked at follow-
up. Investigations were made to evaluate the parenchyma
and lung functions, preoperatively and at one-year follow-up
postoperatively (Tables 1 and 2).

4. Statistical Analysis

Data were collected and compared afterward. The informa-
tion was entered in a computer-designed format to facilitate
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Table 1: Preoperative diagnosis of hydatid cyst.

Variable Intact cyst (𝑛 = 96) Complicated cyst (𝑛 = 52) Total (𝑛 = 148)
Freq. % Freq. % Freq. %

Chest X-ray Yes 88 91.7% 52 100.0% 152 94.6%
No 16 8.3% 0 0.0% 8 5.4%

Contrast enhanced CT chest Yes 96 100.0% 52 100.0% 148 100.0%

IgG ELISA
Positive 88 91.7% 28 53.8% 116 78.4%
Negative 0 0.0% 8 15.4% 8 5.4%
Not done 8 8.3% 16 30.8% 24 16.2%

Table 2: Characteristics of the patients and the cyst.

Variable Intact cyst (𝑛 = 96) Ruptured cyst (𝑛 = 52) Total (𝑛 = 148)
𝑝 value

Freq. % Freq. % Freq. %
Age (year) 0.542
<20 24 25.0% 4 7.7% 28 18.9%
20–30 40 41.7% 24 46.15% 64 43.2%
>30 32 33.3% 24 46.15% 56 37.8%

Gender 0.057
Male 56 58.3% 48 92.3% 104 70.3%
Female 40 41.7% 4 7.7% 44 29.7%

Complication at presentation NA
Empyema 32 61.5% 32 21.6%
Pneumothorax, pleural effusion 8 15.4% 8 5.4%
Pneumothorax 8 15.4% 8 5.4%
Tension, pneumothorax 4 7.7% 4 2.7%

Cyst size NA
<5 8 8.3% 0 0.0% 8 5.4%
5–9 36 37.5% 16 30.8% 52 35.1%
≥10 52 54.2% 36 69.2% 88 59.5%

Multiplicity 0.538
𝑝 value is significant if <0.05.

analysis by using the SPSS 9.0 statistical program for Win-
dows.Morbidity of the ruptured cysts and the intact cysts was
compared. Comparison for hospital stay of both groups was
calculated using the Mann–Whitney U test. The significance
of the differences was calculated by the Wilcoxon test for the
paired groupings. Analysis was carried out by the 𝜒2 tests for
qualitative variables. In all cases the results were considered
statistically significantly when 𝑝 < 0.05.

5. Results

104 (70.27%) patients were male and 44 (29.73%) female with
an average age of 27.75 years (range 7–56 years). 96 patient
presented with intact cyst(s) and the others were ruptured
cysts. In our practice, conservative surgical techniques, such
as cystectomy plus closure of bronchial openings and Capi-
tonnage of the residual cystic space, constituted the routine
surgical approach. For intact cysts, cystectomy (enucleation)
was the most frequent applied operative procedure; out of
them only 4 were ruptured during enucleation procedure.

For the ruptured HC (37.84%, 𝑛 = 56, noting that 4
cases had both intact and ruptured pulmonary hydatid cysts)

the techniques were dependent on the complications; decor-
tications were done in 32 cases (21.62% of the total number of
cases) ande cystectomy (removal of remnants of germinative
membranes and laminated membranes) and Capitonnage
were done in 24 cases (16.22%).

Postoperative complicationswere infrequent and nomor-
tality was seen. Prolonged parenchymal air leak (>5 days) was
observed in twelve patients; eight of them had BPF. Air leak
was managed in eight of them by chest physiotherapy and
chest tube drainage. Rethoracotomy for BPF repair and clo-
sure was done for four cases. Atelectasis developed in 4 cases
and resolved after few days of aggressive chest physiotherapy.

Albendazole was given to all patients postoperatively. It
was administered as 10mg/kg/day in 2 divided doses with
maximum of 400mg twice daily; the treatment was under-
taken for 3 cycles of 4 weeks with pause interval one week in
patients with intact cyst and for 6 cycles in patients with com-
plicated or multiple cysts. CBC and liver function tests were
followed up for any derangement.No patient had elevated test
results during the course. During follow-up of all patients for
one-year period, no recurrences were seen on chest radiogra-
phy (Table 3).
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Table 3: Outcomes of hydatid cyst surgery.

Variable Enucleation (𝑛 = 96) Cystotomy (𝑛 = 52) Total (𝑛 = 148)
𝑝 value

Freq. % Freq. % Freq. %
Complications NA

Air leak 4 4.2% 8 15.4% 12 8.1%
Atelectasis 1 1.04% 3 5.8% 4 2.7%

Hospital stay (day)
Median (IQR) 10.0 (2.0) 10.0 (2.0) 100 (2.0) 0.1
5 days 28 29.2% 20 38.5% 48 32.4%
6 days 44 45.8% 20 38.5% 64 43.2%
7 days 20 20.8% 8 15.4% 28 18.9%
8 days 4 4.2% 4 7.7% 8 5.4%

Reoperation for closure of BPF 0 0.0% 4 100.0% 4 2.7% NA
Normal CXR—1–3-month F\U 96 100.0% 52 100.0% 148 100.0% NA
Recurrence—1-year F\U 0 0.0% 0 0.0% 0 0.0% NA
Mortality 0 0.0% 0 0.0% 0 0.0% NA
NA: not applicable.
𝑝 value > 0.05 is insignificant.

Figure 4: Large hydatid cyst compressing the SVC.

6. Discussion

Themost common localization of hydatid cyst is the liverwith
50–60% and secondly the lungs (10–30%) [11–13].

Hydatid cyst should receive treatment as soon as diag-
nosis is established, since it may cause serious complications
by means of rupture into bronchi and pleural cavity or vital
organ compression [14].

In our study, the presenting symptoms of hydatid cyst
had a wide range starting from being asymptomatic and acci-
dently discovered to massive hemoptysis; 10.8% of patients
were asymptomatic; themost presenting symptomwas cough
in 73.6% of patients; other symptoms were dyspnea in 62.2%,
chest pain 64.9%, and fever 14.9%; these symptoms were also
reported in many studies for pulmonary hydatid [15–18].

The uncommon, but serious presentations in our subjects
were in the form of positional hypotension and fainting that
were reported in one of our cases due to superior vena cava
compression (Figures 4 and 5).

Hemoptysis is not uncommonpresentation of pulmonary
hydatid disease [19, 20]. Massive hemoptysis (more than
600mL/day) was the most serious presentation which was

Figure 5: Giant hydatid cyst after enucleation.

reported in 3 cases in our series; all of them were due to
infected hydatid; mild to moderate hemoptysis was reported
in 5 cases in our series.

Lung tissue should be preserved and resection should
be avoided whatever the cyst size. Recurrence is very low.
Although we had a parenchyma preserving approach, no
recurrence was observed in our series; this was similar to
another study [12]. Resection is not recommended unless
whole lobe is destroyed. In our practice, conservative surgical
techniques, such as cystectomy plus closure of bronchial
openings and Capitonnage of the residual cystic space,
constituted the routine surgical approach. In many cases in
our study, a radio-opaque shadow appeared in chest X-ray
and chest-CT after the Capitonnage; this shadow represents
sutured lung tissues; it disappears within 3weeks to 3months.

The main aim of surgery in hydatid cysts is total excision
[14]. Shields stated that lobectomy should be performed in
cases where more than half of the lobe is involved [21].
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Though unlikely, we did not do lung resection in our
patients. In all patients, conservative surgical procedureswere
employed. Barrett and Thomas enucleated endocyst and
obliterated cavity [22]. Burgos et al. did cystectomy in 312
out of 508 procedures for hydatid cysts of lungs [23]. Salih et
al. observed that lung preserving surgery is the treatment of
choice in hydatid lung in their study of 405 patients [24]. Oth-
ers concluded that conservative procedure (enucleation with
Capitonnage) remains the best treatment of simple hydatid
cysts [25].

7. Conclusions

Parenchymal preservation by cystotomy with Capitonnage
still remains a valid surgical method for hydatid cysts of the
lungs, with excellent surgical results and fewer complications.
Adding Albendazole postoperatively reduces the chance of
recurrence to be almost nil.
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