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OZET

Pulmoner sekestrasyonun anormal damarsal yapisini géstermede bilgisayarli tomografinin gtivenilirligi

Bronkopulmoner sekestrasyon nadir gértilen konjenital damarsal malformasyondur. Besleyici arterin gdsterilmesi taniyt
koydurmaktadir. Bu ¢alismada bilgisayarli tomografinin besleyici arteri ve drenaj veni géstermedeki etkinligi arastirilmus-
tir 2003-2008 yullan arasinda pulmoner sekestrasyon tanist alan yaslar 5-49 arasinda degisen sekiz hasta (alt erkek, iki
kadin) incelendi. Blitiin hastalara bilgisayarlt toraks tomografisi ve anjiyografi yaptldi. Tiim olgularda anormal besleyici
arter gértintiilendi. Olgularin besleyici arterleri; alti olguda inen torasik aort, bir olguda arkus aort, bir olguda internal ma-
marial arter, iki olguda interkostal arterler ve bir olguda da ¢élyak arter olarak tespit edildi. Dért olguda cerrahi, bir olgu-
da da arteryel embolizasyon yapildi. Ozellikle multidetektdr bilgisayarli tomografinin anormal damarlan géstermede ol-
dukcga basarili oldugu gosterildi.
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Bronchopulmonary sequestration is an unusual congenital malformation consisting of abnormal lung tissue that lacks nor-
mal communication with the tracheobronchial tree. The diagnosis of pulmonary sequestration is based on identifying this
systemic arterial supply. We aimed to evaluate the sensitivity of multidetector computed tomography in demonstrating the
feeding artery and draining veins. Between 2003 and 2008, 8 patients (6 males, 2 females) ranging in age from 5 to 49 ye-
ars with a diagnosis of pulmonary sequestration were identified. All patients underwent evaluation with chest tomography
(spiral or multi detector tomography) and digital subtraction angiography. Aberrant systemic arterial supply was demonst-
rated in all cases: from the descending thoracic aorta (n= 6); arcus aorta (n= 1), internal mammarial artery (n= 1), intercos-
tal arteries (n= 2) and celiac axis (n= 1). Four patients underwent surgery which confirmed the angioarchitecture depicted
on angiography. One patient underwent angiography with embolization using. Computed tomography especially multi-

detector computed tomography is a powerful noninvasive technique for the detection of pulmonary sequestration.
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Pulmonary sequestration (PS) is an unusual congenital
malformation consisting of abnormal lung tissue that
lacks normal communication with the tracheobronchi-
al tree. It is categorized into 2 types intralobar (75%)
and extralobar (25%). Extralobar pulmonary sequest-
rations (ELS ) are masses of lung parenchyma that ha-
ve a distinct pleural covering maintaining complete
anatomical separation of the mass from adjacent nor-
mal lung tissue. On the contrary, intra-lobar sequestra-
tions (ILS) are masses of lung parenchyma that are
contiguous with the bordering normal lung (1-3).

ILS has a predilection for the posterior basal segments
of the lower lobes, occurs more often on the left and
shows venous drainage into the pulmonary veins. ELS
is characterized by a separate pleural investment and
shows venous drainage into the azygous system (1-3).

The diagnosis of pulmonary sequestration is based on
identifying this systemic arterial supply (4). Arteriog-
raphy is the method of choice to demonstrate the
systemic vessels supplying the abnormal portion of the
lung (4,5). Several studies mainly consisting of case
reports have shown that magnetic resonance imaging
(MRI), helical computed tomography (HCT) and multi-
detector computed tomography (MDCT) angiography
may be used to demonstrate the aberrant vasculature
and the bronchial anatomy (6-11). In the study we ai-
med to evaluate the accuracy of MDCT in demonstra-
ting the feeding artery and draining veins.

MATERIALS and METHODS

Between 2003 and 2008, eight patients (6 males, 2 fe-
males) ranging in age from 5 to 49 years with a diagno-
sis of pulmonary sequestration were identified. We ret-
rospectively reviewed the records of eight patients with
PS. This study was approved by Institutional Review Bo-
ard at the Erciyes University at Kayseri. The diagnosis
was suspected with the clinical history and chest radi-

ographic findings. Two patients were examined with a
helical CT (Shimadzu SCT-7000XT, Kyoto, Japan) and
six patients with 16 row multidetector CT scanner (Light
Speed 16, GE Medical Systems, Milwaukee, Wis, USA).
First, scanograms were taken in supine position. Then
serial scans were taken, starting from the apices of the
lungs, ending at the level of the adrenal glands. Helical
CT was obtained after the administration of 2-4 mL/kg
(maximum contrast doses 120 mL) non-ionic contrast
agent with a concentration of 350 mg/mL at a flow rate
of 3 mL/sec using an automated injector. Images were
obtained 25 sec after the injection.

Multidetector CT was obtained after the administration
of 2-4 mL/kg (maximum contrast doses 80 mL) non-
ionic contrast agent with a concentration of 350/100
mg/dL (lomeron 350, Bracco) via a subcutaneous an-
tecubital vein at a rate of 3.5 mL/sec. Bolus tracking
method was used. Acquisition was triggered automati-
cally when the contrast reached the level of aorta. The
images were sent to the workstation (Advantage
Workstation, ADW 4.2, GE. Medical Systems). One of
the patient’s multidetector CT angiography scan was
demonstrated Figure 1, 2.

Conventional transverse images, reformatted multip-
lanar reconstructions (MPR), maximum intensity pro-
jections (MIP), and volume-rendered 3D images we-
re used. We confirmed the diagnosis of PS by digital
substraction angiography (DSA). Helikal tomogra-
phy angiography with reconstruction and pulmoner
angiography showing left lower lobe sequestration
Figures 3.

RESULTS

The chest CT findings as shown on Table 1 were so-
lid mass lesion (5 patients), heterogeneous consoli-
dation (2 patients), and cystic lesion with aberrant
systemic arterial supply (8 cases): venous return co-
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uld be demonstrated in 6 cases. In two cases exami- liac axis (n= 1). Four patients underwent surgery.
ned with helical CT the venous return could not be One patient underwent angiography with embolizati-
demonstrated. The feeding artery was mostly from on using N-butyl cyanoacrilate particle. The patient
the descending thoracic aorta (n= 6). Feeding arteri- characteristics, clinical symptoms, chest radiograph
es were arising from arcus aorta (n= 1), internal and angiographic findings, and the treatment offered
mammary artery (n= 1), intercostals (n= 2) and ce- are briefly summarized in Table 2.

Table 1. Patient characteristics, clinical presentation, angiographic findings, and treatment.

Case Age/ Clinical Arterial  Number  Venous
no sex presentation Type Side Location supply of arteries drainage Treatment
1 29 Recurrent ILS Left  Lower lobe  Thoracic aorta 1 Pulmonary vein Surgery

years/M  pneumonia

2 32 Recurrent ILS Left  Lower lobe  Thoracic aorta 1 Pulmonary vein Surgery
years/M  pneumonia

3 47 Recurrent ILS Right Middle lobe  Arcus aorta, 3 Pulmonary vein ~ Embolisation
years/M  hemoptysis internal
mammarial,
intercostal
4 46 Asymptomatic ILS Right Lower lobe Thoracic aorta, 2 Pulmonary vein ~ On follow-up
years/M intercostal
5 5 Recurrent ILS Left  Lower lobe Celiac axis 1 Pulmonary vein Surgery

years/F pneumonia

6 27 Recurrent ILS Left  Lower lobe  Thoracic aorta 1 Pulmonary vein Surgery
years/M  pneumonia

7 38 Recurrent ILS Left  Lower lobe  Thoracic aorta 1 Pulmonary vein ~ On follow-up
years/F pneumonia

8 49 Asymptomatic ILS Left  Lower lobe  Thoracic aorta 1 Pulmonary vein ~ On follow-up
years/M

M: Male, F: Female, ILS: Intralobar sequestration.

Table 2. Chest tomography findings.

Case no cT CT findings Arterial supply  Venous drainage
1 HCT Heterogeneous consolidation + -
2 HCT Heterogeneous consolidation + -
3 MDCT Mass with presence of cyst + +
4 MDCT Heterogeneous solid mass + +
5 MDCT Heterogeneous mass + +
6 MDCT Heterogeneous mass + +
7 MDCT Heterogeneous solid mass + +
8 MDCT Heterogeneous solid mass + +

MDCT: Multidetector computed tomography, HCT: Helical computed tomography.
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Figure 1. Helical tomography angiography with reconstruc-
tion and pulmoner angiography showing left lower lobe se-
questration Figures 3.

Figure 2. Computed tomography of the chest demonstrates
a right paravertebral mass.

DISCUSSION

PS is a rare congenital anomaly comprising 0.15 =
6.4% of all congenital pulmonary malformations and
1.1 + 1.8% of all pulmonary resections. PS was first
described by Pryce in 1946 and defined as an abnor-
mal artery from aorta supplying a bronchopulmonary
mass or cyst which is dissociated from the normally
connected bronchial tree (12). The etiology of sequest-
rations has not been clearly understood. The theory
most widely accepted, and which provides a single
mechanism for the spectrum of etiology described in
the literature, suggests that PS result from formation of
an accessory lung bud caudal to the normal lung buds.
Some authors suggest that the systemic arterial supply

Figure 3. A and B: Helical tomography angiography with re-
construction (MIP and MPR) showing left lower lobe sequest-
ration with a large arterial inflow arising directly from the
thoracic aorta (arrow). C: Pulmoner angiography showing
left lower lobe sequestration.
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may be recruited or develop as a result of lung infecti-
on (3,13).

ELS are thought to be truly congenital and are frequ-
ently discovered during the neonatal period associated
with other congenital anomalies. In contrast to ELS, ILS
may be detected at any age and is generally asympto-
matic until infective complications occur (1,2,12,13).
In our cases all the patients except one were detected
in adult period and had the diagnosis of ILS.

A definitive diagnosis and safe operative dissection
depends on delineation of the systemic arterial blood
supply (2-4). Ultrasonography is useful in prenatal di-
agnosis of pulmonary sequestration and its complica-
tions. Demonstration of a systemic arterial supply and
venous drainage by ultrasonography establishes the
diagnosis (6). Sonographic demonstration of a vascu-
lar supply is difficult; therefore the failure to depict the
supply does not exclude the diagnosis. Several cases
of MRI diagnosis of PS have been reported both in ute-
ro and infants (6-8). MRA is an other method for de-
monstrating the abnormal blood supply but because
of motion artifacts optimal images can not always be
obtained.

CT is the best method to demonstrate the parenchy-
mal abnormalities associated with PS. A distinct
mass in the lower lobe, with or without cystic chan-
ges and bronchiectasis is mostly seen abnormalities
on CT. It is reported that spiral CT demonstrates two
thirds of the arterial supplies, and most venous dra-
inages cannot be shown (8,9). Whereas, MDCT is ca-
pable to simultaneously demonstrate the arterial
supply, venous drainage and parenchymal changes
in a single examination (10,11). We were able to de-
monstrate arterial supply and venous drainage in all
thesix patients who underwent MDCT. Therefore we
think that MDCT may be used for the noninvasive di-
agnosis technique of PS.

Yu H, et al. were clearly demonstrated anomalous
systemic arterial (ASA) supply by using MDCT. The-
ir all cases had isolated and tortuous arterial ana-
tomy from the descending thoracic aorta to the basal
segment of the left lower lobe (14). Our cases fe-
eding artery were thoracic aorta, arcus aorta and Ce-
liac axis.

Surgery is the first treatment option and is required in
selected cases, such as intractable infection, he-
moptysis, congestive heart failure, or hypertension
due to excessive shunting (2,15,16). But when the

patient cannot undergo surgery than interventional
techniques can be alternative treatment methods
(17). Surgery was performed in four of our patient.
One patient underwent endovascular treatment due
to inadequate pulmonary function tests and massive
hemoptysis. Three patients were asemptomatic and
are on follow-up.

In conclusion we think that MDCT is a powerful nonin-
vasive technique for the detection of PS. Although sur-
gery is the gold standard, endovascular treatment may
be effective in selected cases. Follow-up seems to be a
good choice for late presenting asymptomatic PS pati-
ents.
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