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1. Introduction

   Congenital anomalies of the lungs are rare in all species 
but most commonly reported in cattle and sheep[1]. 
Pulmonary sequestration is a rare congenital malformation 
which is characterized by a cystic mass of non-functioning 
primitive lung tissue that does not communicate with the 
tracheobronchial tree or with the pulmonary arteries. It 
is supplied by an anomalous artery arising from aorta 
and venous drainage is via the azygos system, pulmonary 
veins or the inferior vena cava[2]. Two types of pulmonary 
sequestration are recognized, depending on whether or 
not the malformation possesses its own pleural covering. 
Extralobar sequestration is in conformity with a true 
accessory lung, with its own pleural envelope and accounts 
for 15%-25% of all pulmonary sequestrations. Intralobar 
sequestration is an abnormal region within the normal 

pulmonary parenchyma without its own pleural covering 
and represents approximately 75%-85% of all pulmonary 
sequestrations that suggesting it be more common[2,3]. In 
human medical literature, the same term ‘accessory lung or 
accessory lobe’ was renamed as pulmonary sequestration 
to define abnormal mass of non-functioning development 
of lung tissue anywhere in the body[4]. To the best of 
our knowledge, extralobar pulmonary sequestration has 
not been previously reported in dog. The present report 
describes gross and histopathological characteristics of 
extralobar pulmonary sequestration in a dog.

2. Case report

   An apparently healthy 6-month-old male mixed breed 
dog was euthanized by standard methods of Iranian 
Veterinary Organization rules and necropsied in necropsy 
room of the Pathology Department, Veterinary Faculty, 
Shahid-Bahonar University of Kerman, Kerman, Iran, for 
teaching. At necropsy, a pinkish ovoid-shaped mass, with 
(3 cm 伊 5 cm) in dimension and spongy texture was observed 
in the left side of the thoracic cavity, closed to the caudal 
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Pulmonary sequestration is a rare congenital anomaly in the veterinary literature. This 
malformation is characterized by a cystic mass of non-functioning primitive lung tissue that 
does not communicate with the tracheobronchial tree or with the pulmonary arteries. This article 
describes gross and histopathological characteristics of extralobar pulmonary sequestration in a 
dog. Grossly, a mass was observed in the left side of the thoracic cavity, closed to the caudal lobes 
of the lung, without communication with the tracheobronchial tree and the pulmonary arteries 
that was separated by pleural covering. Histopathologic examination showed emphysematous 
alveoli and bronchi, hypertrophy of smooth muscles and presence of the undifferentiated 
mesenchymal tissue. Therefore, based on microscopic findings, extralobar pulmonary 
sequestration was diagnosed. To the best of our knowledge, this is the first report of extralobar 
pulmonary sequestration in dog.
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lobes of the lung and possessed its own pleural covering 
(Figure 1). The pulmonary mass had no communication with 
the tracheobronchial tree and with the pulmonary arteries. 
No other abnormality in the affected lung and other organs 
was present. 
   Samples of the mass were taken and fixed in 10% neutral 
buffered formalin and processed according to the routine 
of histopathologic technique. Paraffin sections at 5 毺m 
thickness were stained with hematoxylin and eosin and 
studied with ordinary light microscope.

Figure 1. Pulmonary sequestration as a separated, ovoid-shape and 
pink mass in the thoracic cavity (arrow). 

   Microscopic examination of the tissue specimens revealed 
that the mass had histologic characteristics similar to a lung 
tissue but alveoli and bronchi were emphysematous (Figure 2). 
In some areas, congestion, alveolar collapse, hypertrophy 
of smooth muscles and presence of the undifferentiated 
mesenchymal tissue were observed.
   On the basis of gross and histological findings, the 
diagnosis of extralobar pulmonary sequestration was made.

Figure 2. The lung tissue with emphysematous and dilated alveoli, 
and hypertrophy of smooth muscles (H&E stain). 

   100毺m

3. Discussion

   Pulmonary sequestration is an uncommon type of 
congenital pulmonary malformation characterized by 
relatively abnormal pulmonary parenchyma that has no 
connection with tracheobronchial tree and vascularised 
by systemic artery. Although there are several reports on 
extralobar pulmonary sequestration in human, but only 
a few reports of occurrence of this anomaly are present 
in the veterinary literature[4-6]. In humans, pulmonary 
sequestration represents between 0.15% and 6.45% of 
all pulmonary malformations[7,8]. Two different forms 
of pulmonary sequestration have been recognized as 
intralobar and extralobar, that recent form seems to be more 
uncommon. Both extralobar and intralobar sequestration 
can show patent communication with the foregut that more 
frequently reported for the extralobar form (also called 
congenital bronchopulmonary foregut malformation)[9]. Both 
types have arterial supply from the thoracic or abdominal 
aorta. Extralobar sequestration is enclosed completely 
in its own pleural sac. There are numerous differences 
between these two types including: 1) intralobar form is 
always drained by the pulmonary veins whilst extralobar 
disease is drained by the azygous or portal vein[2,10,11]; 
2) intralobar form is approximately equally distributed 
between sexes whilst extralobar disease is found more 
commonly in males (80% of cases, a male-to-female ratio 
of 4:1)[2,3,12]; 3) intralobar sequestrations are not associated 
with other cardio-pulmonary anomalies, but extralobar 
sequestrations may be found in association with congenital 
anomalies, including congenital diaphragmatic hernia, 
cardiac malformations, congenital cystic adenomatoid 
malformation and gastrointestinal malformations[2,8,12-14]; 
4) intralobar sequestration demonstrates no preferences 
for either lung whilst extralobar sequestration is found in 
the left lung in 80%-90% of cases[11,12,15]; 5) the etiology 
of intralobar sequestration remains controversial, but 
extralobar sequestrations are commonly considered to be 
of congenital origin and are included in bronchopulmonary 
foregut malformations[8,10,15]; 6) the extralobar form is 
most commonly diagnosed in the prenatal and neonatal 
periods, whereas the intralobar form is usually diagnosed in 
childhood[3,10,16].
   Pulmonary sequestration may be present in the normal 
lung of the thoracic cavity, any side of diaphragm or in a 
subdiaphragmatic position[2,10]. Most frequently supported 
theory of how a sequestration arises is that an accessory 
lung bud develops from the ventral aspect of the primitive 
gut[2,17]. The pleuropotential tissue from this additional 
lung bud migrates in a caudal direction with the normally 
developing lung. It receives its blood supply from vessels 
that connect to the aorta and that cover the primitive gut. 
The attachments to the aorta remain to form the systemic 
arterial supply of the sequestration. If accessory lung 
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bud develops in early embryonic period, it results in 
formation of sequestration within normal lung tissue and 
encasement within the same pleural covering. In contrast, 
later development of the accessory lung bud results in the 
extralobar type[2,17,18]. A spiral CT with contrast angiography 
and magnetic resonance imaging (MRI) are the diagnostic 
techniques of choice[5,7,11,19-26]. The treatment of an 
extralobar sequestrum is mainly by surgical excision which 
removes the mass completely total of the sequestrum to 
reduce the risk of repeated infection[2,5,7,19,20,27-29]. To the 
best of our knowledge, this study is the first reported case of 
extralobar pulmonary sequestration in a mixed-breed dog 
that describes. 
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