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ABSTRACT
The authors present a clinical case that aims to
elucidate the diagnostic tactics and the efficiency of
the chystostomy procedure performed in children with
complicated endobronchial lung hydatid cyst and the
potential serious postoperative complications that may
occur in the case of this non-capitonary residual cavity
technique after pulmonary echinococectomy.

Faced with the clinical, surgical and morphopathological
investigations of the endobronchus ruptured lung
hydatid cyst, the authors conclude that the spectra of
morphological pathogenesis present in these cases are
responsible for the development of persistent aerostatic
disorder, resulting in a long-term postoperative
morbidity, which confirms the need to optimize the
methods of surgical correction of postechinococectomial
residual cavities.
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Introduction

Pulmonary hydatid cyst complicated by
endobronchial or intrapleural (spontaneous or
posttraumatic) rupture is a severe clinical-evolutive
stage, developing a series of parenchymal or pleural
complications. Infection and association of septic
symptoms are the main clinical symptoms of patient's
condition impairment [1,2,3].

The rate of complications in case of pulmonary
hydatid cyst rupture in children is lower than in
adults, the incidence of intact cysts in children
being 42.7 to 71.0%, compared to 35.0 to 52.6% in
adults, and the ratio of intact cysts is 3: 1 [4,5,6,7].
The progressive increase of pulmonary hydatid cyst
may cause erosion of the adjacent bronchi, which
initially, due to intracystic pressure and obliteration
of bronchial communication does not function as
fistula, causing endobronchial or intrapleural rupture
of the cyst, with the development of pneumothorax or
hydro-pneumothorax [8,9].

The objectives of this work was to analyze the
diagnostic act and surgical procedure of cystostomy
applied to children with pulmonary hydatid cyst
complicated by endobronchial rupture, efficiency
feature of noncapitonnage technique and some
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potential complications that may occur in the
postoperative period.

Patient C., aged 16 years, from rural area,
was hospitalized in the surgical intensive care unit
CNSPCP «Natalia Gheorghiu» on 3 Februry 2015,
being transferred from the district hospital with
liver and lung hydatidosis, and multiple trauma:
craniocerebral trauma, cerebral concussion, parieto-
occipital linear fracture on the left, contusion of the
lumbar region on the left and lung contusion (No. f/m
1-3155).

On admission the patient’s general condition
was serious: general weakness, pronounced headache,
pain in left costal margin and at the chest level,
shortness of breath, wet cough with expectorations
with white membrane fragments and hemoptysis.
There was an insignificant heredo-colateral family
history.

Three days before, being hit by an aggressor,
the patient suffered from trauma to the chest and
abdomen resulting in thoracic and abdominal pain,
abundant watery and bloody vomiting. The day after
the accident the general condition worsened and the
patient was admitted to the district hospital.

The patient’s condition at admission in the
surgical intensive care CNSPCP «Natalia Gheorghiu»:
medium constitution, at general inspection a reduced
excursion of the left hemithorax was recorded;
auscultation revealed lack of breath in the lower lobe
in the left lung, multiple wet crackles of different
caliber and shallow breathing in the upper lobe and
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rough respiration in the right lung. The liver was
protruding below the costal margin by 3 cm. There
were recorded normal heart sounds, the pulse being
80 beats/minute, blood pressure was 120/70 mmHg.
Inspection of the abdomen found a swelling occupying
the left epigastric region, left hypochondrium and
partially the umbilical region.

The laboratory investigations showed: anemia,
leukocytosis - 20,8x1091, increased ESR, C-reactive
protein - 384 mcg/ml, alanine amino transferase -
16.0, aspartate aminotransferase - 26.5 and creatinine
- 106.

Chest X-ray revealed a round volume
formation in the upper lobe of the left lung, and a
hydroaeric level formation in the lower lobe (Figure
1). Pulmonary perfusion scintigraphy showed an
expressed diffuse attenuation of the circuit in the
left lung, in the right lung the perfusion being intact
(Figure 2). At ultrasound examination of the abdomen
a cystic formation was detected (89x77 mm) in the
VI-VII segments of the liver, the diagnosis being also

confirmed by computed tomography.
AT

Figure 1 Chest X-ray of patient C., aged 16 years. A
volume round formation l6¢alized in the upper lobe of the
left lung and the other one with hydroaeric level in the
lower lobe of the same lung are observed. Radiological
sign of the floating membrane (sign of water lily) is
observed



Figure 2 Pulmonary perfusion scintigraphy. Patient C.,
16 years old. Hypoperfusion of the left lung

After the pre-operative preparation there were
performed the latero-posterior thoracotomy on the
left, echinococcectomy with scolicide cleansing of the
residual cavities, partial capitonnage of the residual
cavity of the upper lung lobe, pneumonostomy of
the lower residual cavity and, finally, drainage of the
pleural cavity and chest wall restoration.

The histopathologic examination revealed the
presence of hyalinized pericystic tissue with alterative
changes of diverse intensity with fascicularization
aspects, in some areas having sinusoid appearance.
The sinusoidal structures lined with granulocytic
elements are more abundant in the pericapsular
area forming a granulocyte layer, being followed by
fibrinous alveolitis in mixture with granulocytes. The
granulocyte component includes, in various ratio,
eosinophilic elements (Figure 3,4).
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Figure 3 Fibrinous alveolitis mixed with granulocytes. H
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Figure 4 Stasis with aggregation phenomena, mixed
thrombi and fibrinoid necrosis of the vessel wall. Color.
H&E. x 100

In the postoperative period, after thoracic drain
dysfunction, the patient's condition worsened, it being
associated with compressive hydropneumothorax and
collapse of residual lung segments with a massive
subcutaneous emphysema of the chest extended on
the neck and face (Figure 5). After restoring the drain
functionality, there was stated a long persistence
of the residual air leakage cavity, the follow-up
complications and sequelae being objectified by the
computed tomography (Figure 6,7).
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Figure 5 The appearance of patient C., aged 16 years,
with subcutaneous emphysema of the chest, extending on
the neck and face, on the 3rd day after surgery

A ’

Figure 6 Patient C., aged 16 years. Spiral computed
tomography carried out 32 days after surgery.
Hydropneumothorax on the left with collapse of the
upper lobe of the left lung (A, C). Air leakage cavity in
the lower lobe S6/S10 of the left lung (4, B, C, D), which
communicates with the bronchus lumen, segment 6.
Massive subcutaneous emphysema. The arrow indicates
the chest drain path.
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Figure 7 Patient C., 16 years old. Spiral computed
tomography performed 9 months after surgery. A
fine scar of the upper hydatid cyst area (4, C, D) is
observed, whose residual cavity was subjected to partial
capitonnage (thin arrow), and X-ray appearance of the
residual cavity without capitonnage (B, C, D) (thick
arrow)

The surgical treatment of hydatid liver cyst
was performed in 3 months (18 June 2015) (No. f/m
2-4956) after resolving septic complications and
removing pulmonary residual cavities (Figure 7).
Static liver scintigraphy with Tc-99r FITON allowed
to detect significant diffuse parenchymal changes
and hepatosplenomegaly even after 6 months of liver
echinococecctomy (Figure 8).

Figure 8 Patient C., 16 years old. Static liver scintigraphy
performed 6 months after liver echinococecctomy.
The liver typically located with shape changes, with

clear and irregular contours, increased in size.
Radiopharmaceutical spread is uneven. On the
background of reduced accumulation of the preparation
in the right lobe of the region of V, VI and VII segments it
did not accumulate (1). The spleen increased in size with
maximum preparation accumulation(2)



The development of pulmonary hydatid cyst
may be aggravated by some associated complications
that can cause serious clinical outcomes [10,11].
Pulmonary hydatid cyst rupture results in the release
of antigenic material which causes immunological
reactions along with the development of a generalized
symptomatology of fever, acute hypersensitivity
reactions [12,13], including anaphylactic shock and
respiratory distress [11,14]. More often the rupture
of pulmonary hydatid cysts occurs in the bronchial
tree (56.8% of the total number of complicated cases)
than in the pleural cavity (43.2%) [11,15].

Patients with pulmonary hydatid cyst
complicated by endobronchial rupture have cough,
shortness of breath, chest pain, expectorations with
parasitic membrane fragments and hydatid fluid,
persistent hemoptysis, productive sputum and fever
[16]. Subsequent pulmonary hydatid cyst infection
can result in total purulent destruction of the parasite
[9,17]. Pulmonary hydatid cyst rupture into the
pleural cavity (hydatidothorax) causes association
of pneumothorax, extended pleurisy or empyema
with the development of some fatal allergic and
anaphylactic reactions [17,18].

The cooexistence of pulmonary and hepatic
hydatid cyst (hepatopulmonary hydatid cyst) is
found in 7-18% of cases, and is an entity distinct
from the disparate locations of hydatidosis, raising
some problems of surgical treatment [19,20].
Hepatopulmonary hydatid cyst cumulates evolutive
peculiarities of both forms of hydatid cyst (lung and
liver), evolving for many years asymptomatically
or with nonspecific manifestations, being diagnosed
occasionally, either when some complications
develop [19,21] or with severe, potentially fatal
symptoms [22]. The clinical manifestations of
hepatopulmonary hydatid cyst can be polymorphic
and depend mainly on the development phase of the
parasite, the character of non-specific response of the
body to the inoculated oncosphere, the growth rate,
the number, the size and location of larvocysts, the
associated complications.

The efficient resolving of residual cavities
is of major importance in hydatid cyst surgery,
especially in complicated forms. The noncapitonnage
procedure applied to remove the residual cavities
after echinococecctomy is shown by several authors
as an alternative, as capitonnage does not shorten the
hospitalization and duration of air removal through
the chest tube and does not prevent complications
such as empyema, the persistence of fistulas and
air leakage, recurrence [23,24,25]. Closure and
suturing of residual cavity edges are not required, the
lung parenchyma removing the space and the lung
surface at the site of residual cavity is covered by
pleura. The noncapitonnage procedure of removing

postechinococcectomic residual cavities is also
supported in children [26].
The technique of creating a direct

communication between the residual cavity and
pleural space with the removal of bronchial fistulas
and external drainage after removing hydatid
metacestode was proposed by H. D. Yacoubian
and T. Dajani (1963), being considered applicable
in both the intact and complicated forms of lung
hydatid cyst [31]. This idea was used by A.T.
Pulatov when developing the technique for resolving
residual cavities by the formation of some artificial
interlobular or intersegmental fissures [27,28]. The
method is intended to maintain the functionally
uncompromised pericystic lung tissue, the efficacy
and safety of this strategy having been described by
several authors [29,30]. This procedure, called the
«pneumonostomy» technique was also used in the
treatment of lung abscess [31].

Figure 9 Graphical representation of the technique
for resolving residual cavities after pulmonary
echinococcectomy proposed by H. D. Yacoubian and T.
Dajani (1963)
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Thus, confronting clinical and
morphopathological aspects of pulmonary hydatid
cyst complicated with endobronchial rupture
allowed us to draw the following conclusions:
1. In pulmonary hydatid cyst complicated by
endobronchial rupture in children there are some
necrotic degeneration changes of the pericystic
layer (fibrous capsule), with the development of
the vascular thrombotic syndrome at the level of
pericyst and adjacent lung parenchyma, and an acute
granulocytic inflammatory process with eosinophilic
component which can cause the development of
persistent disorders of aerostasis.

2. In the pericystic parenchyma of pulmonary
hydatid cyst complicated by rupture the pneumopathy
is attested, manifested by fibrinous and fibrinous-

leucocytic alveolitis, and the pleural area is
characterized by micropolypous inflammatory-
proliferative  mesothelial ~ phenomena.  These

morphopathological manifestations cause a long-
term postoperative morbidity.

3. These data, along with evolutionary aspects
presented, confirm the need to optimize the methods
of surgical removal of postechinococcectomic
residual cavities in cases of pulmonary hydatid
cyst complicated by rupture in order to reduce the
postoperative morbidity and length of hospital stay,
some major risks of developing serious complications
being present in cases of a prolonged persistence of
residual cavities.
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