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ABSTRACT: The most common site for hydatid cysts in children is the lungs while in adult 

hepatic cysts are predominant. Bilateral pulmonary involvement is relatively rare and it’s surgical 

management is poorly described in the current literature (1-7). Until now no definite consensus 

described in the literature for the ideal surgical approach in pediatric bilateral pulmonary hydatid 

cysts (BPHC) (6-9). The aim of this prospective cohort study was to describe the problems 

encountered in treating pediatric BPHC by two different surgical techniques. Between June 2007 

and June 2014, 60 children ( group one  =31, group two = 29 ) with BPHC, were operated on in 

our center. Group one included all children with BPHC operated by single session bilateral 

anterolateral mini-thoracotomy. Group two included all cases operated by two stage standard 

posterolateral thoracotomy at 21 days interval. Group one (19 males and 12 females), the mean 

age was 8.9 years (3.5-17). In group two there were 29 cases (18 males and 11 females), the mean 

age was 9.6 years (2-17). There was no significant statistical difference in terms of the 

presentations and age distribution.  The duration of surgery in group one was significantly shorter 

and the duration of hospital stay was significantly shorter as well (group one  3.6 days versus 4.6 

days in the second group). Pain scale was not more in the first group as it was believed to be. We 

believe that  single session bilateral anterolateral thoracotomy is a better approach than either 

one stage successive thoracotomies, median sternotomy or clamshell thoracotomy as it involves 

less postoperative pain and does not precipitate a decrease in respiratory capacity. 

 

KEYWORDS: Bilateral pulmonary hydatid cyst (BPHC), bilateral anterolateral 

thoracotomy 

 

 

INTRODUCTION 

 

Echinococcus (hydatid disease or hydatidosis) is the most widespread, serious human cestode 

infection in the world. It is a zoonosis that is transmitted from domestic and wild members of 
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canine family (1,2). Who become infected after eating infected viscera and are the hosts of the 

small adult worms. Domestic animals such as sheep, goats, cattle and camels ingest Echinococcus 

granulosus eggs while grazing. Pulmonary hydatid cysts are more common in male children (3). 

The most common site for hydatid cysts in children is the lung while adults mostly have hepatic 

cysts. Bilateral pulmonary involvement is relatively rare and it’s poorly described in the current 

literature (3-7). Furthermore, combined lung and liver cysts are more frequent in children than 

adults. Some studies, assume that high elasticity and compressible tissue of lungs in children leads 

to faster growing of hydatid cysts in lungs than liver  and by consequence the pulmonary cysts are 

larger in size at presentation in comparison to the hepatic ones (6-9). The standard treatment for 

pediatric pulmonary hydatid disease is parenchyma-preserving surgery; the safest technique is 

controlled evacuation technique with cystotomy or cystotomy plus capitonnage especially in case 

with giant cysts (i.e.  > 10cm or occupying   more than 50% of the hemithorax) (1,4,5,8). 

Until now no definite consensus described in the literature for the ideal surgical approach in 

pediatric bilateral pulmonary hydatid cysts (BPHC). 

 

In this cohort study we prospectively followed up 2 groups of children with pulmonary hydatidosis 

that were treated at our center, and we compared the clinical presentation, 2 different surgical 

treatment, and postoperative outcome. The  aim was to describe the problems encountered in 

treating BPHC by two different surgical techniques only in pediatric population.  

 

 

PATIENTS AND METHODS  

Between June 2007 and June 2014, 60 children with BPHC were operated on in our center. During 

that period totally 309 children were operated for pulmonary hydatid cyst. Only the cases with 

bilateral hydatid cyst were included in this review. The operative approach decided after discussion 

with the family by explaining both approaches advantages and disadvantages. In either group the 

diagnostic workup composed of thorough history, physical examination, hematological 

investigations looking for eosinophilia if exists, chest x-ray was the standard method of diagnosis 

and chest, brain and upper abdominal  CT  scan was performed for all to confirm or exclude the 

extra pulmonary cysts (figure 1,2,3).   

  

These 60 children were divided in to two groups: Group one (31cases) included all children with 

bilateral hydatid cyst were operated by single session bilateral anterolateral mini-thoracotomy at 

the fourth or fifth intercostal space (figure 4). The pleural cavities were opened in succession 

usually starting with the more affected side (figure 5,6). While group two (29 cases) included all 

cases operated by two stage standard posterolateral thoracotomy at 21 days interval.  Epidural 

catheter, at the level Th7±Th8, for prolonged postoperative analgesia (lidocaine (1%) 1 Fentanyl 

(5 mg/ml) 1 adrenaline 1:200 000) was applied.  

 

The symptoms, signs, localizations, and radiologic findings of the cysts and the indications, 

specifications, and results of the two operative methods were studied. In both groups the pleural 

space drained by single chest drain which was removed at 24-48 hours postoperatively. In both 

groups, the classical principles of pulmonary hydatid cyst surgery were followed strictly. The 

operative field was isolated with Povidone-iodine for protection (figure 6,7,8). Conservative 
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parenchymal resection techniques were the methods of choice. No any lobectomy or wedge 

resection was performed and the residual cavity treated by capitonnage.   

 

During the period of the study the long-term outcome was evaluated. Antihelmentic therapy started 

preoperatively ( Albendazole) and it was continued up to 3 months postoperatively.   

Fisher's exact test with Yates correction or the two-tailed Students' t-test was used for comparison 

between groups. Differences were considered significant if the P-value  was less than 0.05. 

 

RESULTS 

 

In group one there were 31case (19 males and 12 females), the mean age was 8.9 years (3.5-17). 

The main presentation was accidentally found cysts (10 cases 32.25%) on chest x-ray during 

investigation for non-specific chest symptoms. Other symptoms like chest infection (4%), 

shortness of breath (4%), chest pain (3%) , expectoration of cyst material (2%), chronic cough 

(1%), hemoptysis (1%) ,weight loss ( 1%) and ill health (1%) , Abdominal pain (1%)  and fever 

(1%) were the presenting symptoms for the rest of the cases in the first group (Table1,2). 

 

In group two there were 29 cases (18 males and 11 females), the mean age was 9.6 years (2-17). 

The main presentation was accidentally found cysts (11 cases 37.9%) on chest x-ray during 

investigation for non-specific chest symptoms. Other symptoms like chest infection (3%), 

shortness of breath (3%), chest pain (3%) , expectoration of cyst material (3%), chronic cough 

(3%), hemoptysis (2%) ,weight loss ( 1%) and ill health (1%) , Abdominal pain (1%)  and fever 

(1%) were the presenting symptoms for the rest of the cases in this group (Table1, 2). 

Comparing these 2 groups we found no significant statistical difference in terms of the 

presentations and age distribution.   

 

Totally 138 cysts were removed (70 in group one 68 in group two), in the first group there was 6 

cases who had more than one cyst per lobe while in second group  4 cases had more than one cyst 

per lobe (Table 3). We found a significant statistical difference for the duration of surgery in group 

one which was 92.4 minutes (60-180) while in group two it was 130.34 minutes (100-280). This 

shows statistically significant shorter duration of surgery for the first approach which may be 

associated with lower level of intra and postoperative morbidity (Table 2). 

Duration of hospital stay was significantly shorter in the first group 3.6 days versus 4.6 days in the 

second group. This shows the superiority of the first approach in treatment of BPHC in pediatric 

population.  

  

No significant statistical differences were noticed in the postoperative period. Pain was not more 

in the first group as it was believed to be. While other complications were nearly the same (Table 

4.) 

 

DISCUSSION 

 

The lung is the second most commonly affected organ after the liver 10 to 40% of the cases (2, 3, 

10). Bilateral pulmonary hydatid (BPHC) varies from 4 to 26.7% (10). Its surgical treatment 

includes different options for operative tactics and approaches, especially when it is associated 
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with hepatic cyst. The advances in intensive care and the refinement of surgical skills have all 

contributed to the development of various new operative strategies and techniques in the treatment 

of BPHC. 

 

Many authors recommend two-stage operations for BPHC with 2-3 weeks interval between the 

two interventions (11,12,13). The rationale behind two-stage operations includes:(1), when 

lobectomy is required in the presence of pleural adhesions the single stage surgery is very difficult 

; (2) presence of an already poor cardiopulmonary reserve in bilateral cysts ; and (3), pain is an 

important factor in determining the post-operative course of bilateral thoracotomy ; (4) 

postoperative  pulmonary complications may be difficult to manage (12,14).  But nowadays these 

points can be dealt with safely in one stage surgery and they are no more an obstacle for one stage 

surgery. 

 

In BPHC surgical treatment should be the first-choice treatment. Enucleation is not possible in 

ruptured cysts. Although methods which protect the parenchyma are preferred primarily, the 

necessity of large pulmonary resections in cases of pulmonary HC is still controversial (15,16,17). 

In our two groups of paients, cystotomy-controlled evacuation was applied for all of the cases in 

either group. The parts of the cyst which were not surrounded by the lung parenchyma were 

excised as much as possible, but resection of healthy lung tissue was avoided even if adjacency 

with the cyst wall was present for the aim of protecting lung function as much as possible and all 

the residual cavities are treated by capitonnage as it is advised by most of the researchers 

(4,5,6,7,8).  

 

Anatomical pulmonary resections are not recommended in BPHC because the lung tissue 

compressed by the cysts is generally intact and it re-expands after operation. In addition, there is 

a risk of recurrence in HC disease. Therefore, protection of lung parenchyma as much as possible 

is the golden rule in surgical treatment of pediatric BPHC (18, 19, 20, 21). As these facts are well 

discussed in the literature which indicates that an extensive pulmonary resection is not advised in 

pediatric BPHC, we could conclude that minimal invasive methods are preferred in this group of 

patients. This principle of minimal invasive approach with minimal lung parenchymal destruction 

could be achieved safely by our approach.   

 

Different types of approaches are discussed in the relevant literature for treatment of pediatric 

BPHC including staged surgeries by two separate posterolateral thoracotomies at 3 weeks interval, 

single session two posterolateral thoracotomies, median sternotomy or clamshell thoracotomy 

(18,17,18,20,21). But single session two anterolateral thoracotomies to approach both lungs and 

pleural cavity in the same time for pediatric BPHC are not discussed in the literature as we are 

reporting on a relatively large number of patients.  

 

An important point in management of pediatric BPHC by posterolateral thoracotomy is that 

contralateral lung should be protected and the ipsilateral lung should be collapsed to facilitate the 

operation but in pediatric BPHC the main problem is that no lung can be labeled as healthy. 

Moreover single lung ventilation of the non-operative side can lead to various complications 

including atelectasis, hypoxemia, rupturing of the other side cyst (2,5,9,11,19). In adults the use 

of double lumen tube during pulmonary hydatid surgery has solved the problem of isolating the 

http://www.eajournals.org/


European Journal of Biology and Medical Science Research  

Vol.3, No.2, pp.1-12, May 2015 

             Published by European Centre for Research Training and Development UK (www.eajournals.org) 

5 
ISSN 2053-406X(Print), ISSN 2053-4078(Online) 
 

two lungs as it is possible to control ventilation and prevent flooding of the contralateral lung in 

case of rupture. In pediatric patients, single lung ventilation (SLV) may be performed by advancing 

the endotracheal tube (ETT) into the main stem bronchus opposite the side of surgery, after which 

the non-ventilated lung will deflate because of absorption atelectasis. Problems can occur, 

however, when this technique is used (19,20,21). If a smaller, un-cuffed ETT is used, it may be 

difficult to provide an adequate seal of the intubated bronchus. To solve the problem of positioning 

the patient and SLV it seems that our method of two anterolateral thoracotomy is the solution for 

this obstacle. 

 

Median sternotomy is not an ideal approach in pediatric BPHC because the surgery will involve 

mediastinum which is originally not involved by the pathology and risk of seeding is there despite 

all measures of isolation. Besides, in pediatric population the future necessity for cardiac surgery 

should be put in consideration (16,17). Our results are highly favoring this approach for BPHC 

because it has a very low morbidity and mortality rate with a relatively acceptable cosmetic scar.   

 

CONCLUSIONS 

 

In conclusion, pediatric BPHC must be regarded as a different clinical entity because of their early 

age occurrence, more serious symptoms and the need for prolonged care with higher costs. 

We believe that  single session bilateral anterolateral thoracotomy is a better approach than either 

one stage successive thoracotomies, median sternotomy or clamshell  thoracotomy as it involves 

less postoperative pain and does not precipitate a decrease in respiratory capacity.The surgical 

treatment of BPH must be individually tailored in each and every case. One-stage surgery is 

superior to classic two-stage operations as it decreases the morbidity, hospital stay and costs. 

However larger studies and longer follow-up are necessary for better understanding the rate of 

recurrence in BPHC , cosmetic acceptance and  long term respiratory function abnormalities of 

our approach. 
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Table 1: Clinical features of Bilateral Pulmonary Hydatid cyst 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Symptoms & 

Signs  

Group 1 

(n=31) 

p Value Group 2 

(n =29) 

 

p Value 

Asymptomatic  

 ( accidentally 

found) 

10 32.25% p < 0.0001 11 37.9% p < 0.0001 

Chest infection  4 12.9% p < 0.0001 4 13.8% p < 0.0001 

Shortness of 

Breath 

3 9.6% p > 0.0027 4 13.8% p > 0.0001 

Chest pain  3 9.6% p > 0.0027 3 10.34% p > 0.0027 

Expectoration of 

cyst material  

3 9.6% p > 0.0027 2 6.9% p > 0.0445 

Chronic cough  3 9.6% p > 0.0027 1 3.24% p > 0.0027 

Hemoptysis  2 6.45% p > 0.0045 1 3.24% p > 0.0045 

Weight loss and 

ill health  

1 3.22% p > 0.3173 1 3.24% p > 0.3173 

Abdominal pain  1 3.22% p > 0.3173 1 3.24% p > 0.3173 

Fever  1 3.22% p > 0.3173 1 3.24% p > 0.3173 

Total  31 100%  29 100%  
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Table 2 :  Patent’s demographics and operation records   

Patent’s 

demographics and 

operation records 

 

Group 1                               

 

 

Group 2 

Males  19 18 

Females  12 11 

Age  (3.5-17)  Mean  8.9 (2-17) Mean  9.6 

Duration of surgery in 

minutes  

(60-180)   mean   92.4 

minutes 

(100-280)  Mean 130.34 

Hospital stay  (2-15) mean 3.6 day (2-8) mean 4.6 

 

 

Table 3:   Lobes affected  

Lobes  Group 1 Group2 

RLL 22 (31.42%) 18 (26.47%) 

LLL 20 (28.57%) 14 (20.58%) 

LUL 12(17.14%_ 24 (35.29%) 

RUL 9(12.85%) 12 (17.64%) 

RML 7(10%)  

Total  70(100%) 68 (100%) 

 

Table 4: Postoperative complications  

 

Postoperative complications  Group One  Group Two 

Pain severity (Mosby scale) 6-8 6-8 

Prolonged air leak 2% 2% 

Pleural space complications   0% 0% 

Chest infection 1.5% 1% 

Wound infection 0% 0% 

Systemic complications 0% 0% 

Hospital stay (2-15) mean 3.6 

day 

(2-8) mean 4.6 

 

Figure 1: Bilateral intact pulmonary hydatid cysts  
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Figure2: Bilateral giant pulmonary hydatid cysts  
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Figure 3: Chest CT scan shows bilateral multiple hydatid cysts  

 

 

Figure 4: Patient’s positioning for surgery  

 

 
 

Figure 5: Cyst isolation for evacuation  
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Figure 6 : Strict isolation of the cyst to prevent any potential seeding  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7:  Cyst dilvered for excision  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Final outcome two anterolateral incision  
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