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Pulmonary hydatid disease is difficult recognized in children
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Abstract

Purpose Pulmonary hydatid disease is a significant health

problem for children in endemic areas. Pulmonary hydatid

disease is more frequent than hepatic hydatid disease in

children. The aim of this study was to evaluate the char-

acteristics of pulmonary hydatid disease for children in our

province which is endemic for echinococcosis.

Patients and methods This study was performed retro-

spectively between 2007 and 2012 by reviewing the med-

ical records of patients (B17 years) who were diagnosed

with pulmonary hydatid disease. The medical records of

these patients were evaluated with respect to the demo-

graphic characteristics of patients, management strategies,

length of hospital stay, and outcomes.

Results A total of 120 (52.9 % boys and 46.3 % girls)

patients with the diagnosis of pulmonary hydatid disease

were enrolled in this study. The mean age was

10.15 ± 3.93 years. The significant numbers of patients

were admitted with a ruptured hydatid disease and man-

aged with lung preservation. The mean follow-up was

11.3 ± 3.8 (3–24) months. Recurrence was detected in

three patients during follow-up.

Conclusion Pulmonary hydatid disease is usually symp-

tomatic. Hydatid disease must be considered in differential

diagnosis while evaluating thoracic lesions in endemic

areas.
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Pulmonary � Treatment

Introduction

Hydatid disease (HD) is a significant medical, social, and

economic problem in endemic areas [1]. Hydatid disease

has been reported since Hippocrates, may occur at all ages

and is seen in all continents [1, 2]. The incidence of HD has

decreased in the recent decades [3, 4]. Human HD is a

parasitic disease which may involve any organ and spreads

with accidentally ingested tapeworm of echinococcus. Four

typiest of Echinococcus (E. Granulosus, E. Multilocularis,

E. Vogeli, and E. Oligarthrus) cause infection in humans.

Echinococcus granulosus and Echinococcus multilocularis

are the most common, causing cystic echinococcosis and

alveolar echinococcosis, respectively. [1, 3, 5]. Echino-

coccus Vogeli and E. oligarthrus, cause polycystic echi-

nococcosis and are less frequently associated with human

infection [3].

HD most frequently involves the parenchyma of the liver

(55–75 %); however, some of the parasites escape through

the microvascular barrier and reach the lung (15–40 %).

Some parasites escape the hepatic and pulmonary filtering

system and cause HD in other parts of the human body [5,

6]. However, unlike in adults, lung is the most common

involved site in children [1, 7]. Pulmonary HD (PHD) does

not have specific symptoms. Clinical symptoms are due to

size and location of the cyst, and emerging complications.
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Management strategies for PHD consist of medical, surgical

and combined management [4, 8].

Liver is the most extensively investigated organ for HD

[5]. Most studies of PHD include both adult and children.

To the best of our knowledge, there are few studies in the

literature specifically dedicated to pediatric population with

PHD. The aim of this study is to evaluate the children who

had been treated for PHD retrospectively in an endemic

region.

Materials and methods

The medical records of 120 children (age B17 years) who

were treated for PHD from January 2007 to December

2012, were evaluated retrospectively. All medical records

were evaluated for demographic characteristics of the

patients, presentation symptoms, location of the cyst,

management modality, radiologic findings, length of hos-

pital stay and outcomes.

Inclusion criteria: children who were admitted with

hospital related PHD. Exclusion criteria: children who had

HD without pulmonary involvement.

The diagnosis of PHD was established by various com-

binations of physical examination findings, routine laboratory

test results, and radiological imaging studies. Radiologic

workup included conventional roentgenogram, ultrasonogra-

phy, and computed tomography. All patients had anteropos-

terior chest X-ray imaging. Computed tomography (CT) was

used to confirm diagnosis. Ultrasonography (US) was used to

confirm intraabdominal HD involvement. Laboratory tests

and serology were performed to support the diagnosis.

Serologic tests were not routinely used.

Surgical intervention was performed by a posterolateral

thoracotomy in most cases, and for bilateral cases, staged

thoracotomy was performed. The cyst was surrounded by

iodine-soaked gauze packs to prevent spillage and dis-

semination to surrounding structures. After injecting dilu-

ted iodine solution into the cyst and aspirating the cyst

contents, the intact germinative membrane was extracted.

The laminated layers were removed and then capitonnage

of the cyst wall was performed.

All patients underwent prophylaxis with Albendazole

for 3–6 months postoperatively (15 mg/kg/day of alben-

dazole given twice a day orally), in cycles consisting of

45 days of treatment alternating with 14 drug-free days).

Patients were regularly followed up postoperatively and

visits were performed at 1 month after discharge and every

3 months thereafter for a period of 6–18 months. These

visits included clinical examination, abdominal US, X-ray

and CT if necessary, and laboratory investigations of blood

count, liver function tests, and serologic tests were used to

evaluate disease recurrence during the follow-up period.

Statistical analyses

Statistical analysis was performed using the SPSS ver. 11.5

statistical software. Preliminary analyses involved sample

frequency tables. Data of the patients were collected and a

descriptive statistical analysis of demographic character-

istics (age and gender), clinical presentation, PHD loca-

tions and outcomes was performed. The data were

expressed as mean ± SD (standard derivation) with 95 %

confidence intervals. Data were analyzed using the Chi

square test. Probability (p) values\0.05 were considered to

indicate statistical significance.

Results

This study was performed to evaluate PHD in children.

Data of 120 patients with PHD [56 (46.3 %) girls, 64

(52.9 %) boys] were reviewed and evaluated (Table 1).

There was no significant difference for gender (p [ 0.05).

Age distribution of the present study was between 4 and

17 years (10.15 ± 3.93 years). The 63.7 % of all patients

were C9 years. The distribution of age is illustrated in

Table 2.

Fifty-three patients had solitary PHD while the rest of

the patients had multiple PHD or had concomitant extra-

pulmonary HD. The most common site of extrapulmonary

involvement was liver in 26 patients, while 2 patients had

renal involvement and 1 patient had splenic involvement as

illustrated in Fig. 1. The mean size of cysts was

3.89 ± 4.41 cm (between 2 and 8 cm). The 71 cases of the

Table 1 Characteristics of the PHD

Gender 56 girls, 64 boys

Mean age (mean ± SD, years) 10.15 ± 3.93

The mean size of cysts (cm) 3.89 ± 4.41

Number of complicated PHD 42

Number of solitary pulmonary hydatid cyst 53

Number of patients with symptom 92

Mean hospitalization time (mean ± SD, days) 7.27 ± 3.13

Table 2 The distribution of age

in patients with PHD
Age (years) Number of PHD

0–5 18

6–8 23

9–13 47

[13 32

Total 120
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PHD were located in the right lung with 6 patients having

bilateral PHD. Fifteen patients were initially admitted with

liver HD and were found to have PHD too during clinical

evaluation.

The most common admittance symptoms were cough

(80.2 %), chest pain (15.3 %), dyspnea (22.1 %), haem-

optysis (14. %) and fever (27.6 %), while the 14.9 %

percent of patients had no symptom (Fig. 2). There were

34.2 % of patients with ruptured hydatid cyst initially at

admission. However, the 8.3 % of all patients had tube

thoracostomy for assumed diagnosis of empyema, and

diagnosed as PHD when the patients underwent surgery for

prolonged recovery and seen germinative membrane on

surgical exploration. The remaining 57.5 % patients had

intact cyst. All patients had slight leukocytosis initially at

admission. Serological tests were performed in 40.8 % of

patients; 61.03 % of the results of these patients were

positive.

Anaphylactic shock was observed in two patients; one of

these patients was managed by medical treatment and the

other underwent surgery.

Except two patients, all patients were managed sur-

gically under preoperative and postoperative antipara-

sitic drug coverage. Patients who underwent surgery

were managed by cystotomy and capitonnage of the

cystic cavity with lung preservation. However, partial

resection was performed (segmentectomy) in three

patients. The surgical procedure was performed by a

posterolateral thoracotomy. Bilateral thoracotomy was

performed in six patients and thoraco-abdominal

approach was carried out in three patients for multiple-

site hydatid disease. We performed VATS for PHD just

in one patient.

The mean length of hospital stay was between 3 and 27

(7.27 ± 3.13) days. Overall morbidity rate was 15.1 %.

The most common postoperative morbidity was prolonged

air leak, which occurred for more than 4 days in 25

patients. Three of these patients required a second opera-

tion due to bronchopleural fistula lasting more than

14 days. Surgical site infection was not encountered in any

of the patients. Atelectasis occured in four patients.

Recurrence was detected in three patients in other part of

Fig. 1 The location of PHD

Fig. 2 The distribution of

symptoms
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body and treated with Albendazole. The mean duration of

follow-up was 11.3 ± 3.8 (3–24) months.

Discussion

The 10–20 % cases of HD are diagnosed during childhood

[9]. Most cases of HD are infected during childhood per-

iod, but they do not present until adulthood [9]. In children

the most common organ affected by HD is controversial

[10, 11]. In previous studies it was mentioned that the most

common involved organ was the liver in adults and the

lungs in children [12]. Because patients with PHD more

easily become symptomatic than liver HD, due to the

compressible nature, higher vascularity, and lower negative

pressure of the lung [13, 14].

In previous studies it was reported that HD was more

common in males of all age groups [12]. In the present

study, PHD also appeared slightly more prevalent in boys,

possibly because they contact infected materials more often

than girls. The incidence of HD increases with age [12].

Typically, HD is encountered more frequently in children

older than 9 years [12]. In the present study, the 63.7 % of

patients were C9 years. Previous studies reported that the

size of the cyst in children increased with age; however, it

is also significantly associated with the immune system and

tissue elasticity [15]. In the present study there was no

correlation between size of HD and age of patients.

Approximately 40–80 % of patients with HD have a soli-

tary cyst in a visceral structure, while others have multiple

cysts [16]. In the present study, multiple cysts were iden-

tified in 55.5 % of patients. The literature search for the

incidence of co-involvement of liver and lung by HD yields

conflicting results [16]. In the present study, co-involve-

ment of the liver and lung by HD was found in 21.6 % of

patients. The prevalence of HD was higher in the right lung

and in the lower lobes of both lungs [13]. In the present

study, 40.9 % of PHD was involved in the lower lobes.

The most symptomatic patients with PHD are usually

caused by mass effect from the cyst volume, amount of

pressure that the cyst exerts on surrounding tissues, or

rupture of the cyst causing pneumothorax, pleural effusion,

or empyema [13, 14, 17]. In the present study, patients

were admitted with nonspecific symptoms such as cough,

chest pain, and fever. Complicated PHD may have differ-

ent clinical manifestations [2]. The differential diagnosis

includes abscess, empyema, congenital cystic anomalies,

and tumors. In the present study, most of the complicated

PHD cases were presented as empyema.

The serological tests are used for the definitive diagnosis

of Echinococcal infection; however, they are not positive

in all HD cases [18]. In general liver HD elicits an antibody

response more frequently than lung cysts. Overall,

approximately 85–95 % of liver cysts and 65 % of PHD

are associated with positive serology, although this varies

with the specific serologic test used [19]. In the present

study, the serological tests were performed in a low per-

centage of patients because most patients were admitted

with nonspecific symptoms or urgent symptoms’ cases

were admitted. The serological tests have not been studied

in the most of complicated and/or symptomatic patients.

This is because the patients underwent radiologic study at

initial admission, as well as these regions where HD was

endemic in terms of patient.

The diagnosis is usually relies on radiologic imaging

studies as our study [2]. Chest X-ray is the first choice and

routinely used modality of imaging while CT gives better

information about the structure of the cyst and helps in

differential diagnosis [15]. US is useful for detection of

intraabdominal HD [8]. In the present study, the commonly

used diagnostic tool was chest radiography and CT. CT is

successful for detecting HD and may identify the cystic

nature and localization [8, 19]. However, the serologic and

radiologic investigations may also be misleading [4].

Misdiagnosis is common in PHD [17]. In the present study

8.3 % of all patients underwent surgical intervention with

misdiagnosis such as pleural abscess or empyema.

There is no standard treatment strategy [15]. Manage-

ment of HD may be medical, operative or combined [1]. A

previous study suggested that medical treatment may be

safe and successful in selected children with PHD [4]. In

this study, uncomplicated PHD and cysts smaller than 5 cm

are suggested as eligible to be treated with medical therapy.

However, pulmonary hydatid disease was at risk of rupture

more often than liver hydatid disease after medical treat-

ment. Pulmonary hydatid disease is earlier symptomatic

and more complicated than liver hydatid disease. There-

fore, patients who were symptomatic without regard to the

diameter of the cyst decided surgery in the present study.

Therefore, the mean cyst size is\5 cm in the present study.

Most of our patients were symptomatic. Therefore, the

number of medically treated cases was very low.

Surgical treatment of HD consists of cystectomy with

closing bronchial openings with or without capitonnage,

segmentectomy, wedge resection, lobectomy or pneumec-

tomy [8]. The current surgical treatment is complete

excision of the disease process with maximum preservation

of the lung tissue [1]. Necessity of capitonnage is a con-

troversial issue [7]. In the present study capitonnage was

performed for most of patients because we believe that

capitonnage has important role to decrease postoperative

complication rates and shorten the length of hospital stay.

We concluded that PHD may be treated effectively and

safely with parenchymal preservation of the lung as much

as possible. The most common postoperative complication

was air leakage, pneumonia, recurrence and empyema [13].
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In the present study, mostly air leak occured postopera-

tively and three of them underwent secondary operation.

Recurrence occured in three patients.

Several limitations should be considered when evaluat-

ing the results of this study. The data collected were from a

single center; therefore, the results may not be represen-

tative of PHD in other centers. The follow-up period was

short, the recurrence rate may not reflect the truth. There-

fore, 11 months’ follow-up may not be long enough to pick

up all recurrences. This period may be extended in further

studies. Because of small patients’ size with medical

treatment therefore, it is difficult to conclude that medical

treatment is the first line treatment for PHD. Future con-

trolled clinical trials are needed.

In conclusion, parenchymal sparing procedures must be

utilized during surgical management regardless of the

complexity of PHD process. PHD may be confused with

other lung pathologies especially when complications like

superinfection or cyst rupture are encountered. PHD should

be considered in the differential diagnosis of pulmonary

masses in endemic areas.
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