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ABSTRACT 
 
Introduction: Multi-detector pulmonary CT angiography is now the first line of 
investigation in the diagnosis of most of the pulmonary vascular disorders. The 
increase in gantry speed and thinner collimation that accompanied the introduction 
of multidetector CT scanners has extended the accuracy of assessment of the 
pulmonary vasculature to the subsegmental level. Purpose: The aim of this study is 
to demonstrate the role of MDCT pulmonary angiography in the diagnosis of 
different pulmonary vascular disorders. Patients and methods: 50 patients were 
examined using a 4-multidetector CT scanner in the radiology department in Cairo 
University. The study population was divided into 3 groups. Group A including 29 
patients clinically suspected with pulmonary embolism. Group B including 12 patients 
diagnosed with pulmonary hypertension upon echocardiographic basis. Group C 
including the last 11 patients having other pulmonary vascular disorders as 
pulmonary artery aneurysms, congenital anomalies and pre-operative assessment of 
neoplastic lesions. Results: Group A showed 69% of the patients having pulmonary 
embolism and 27.5% showing embolic filling defects at the subsegnmental level. 
Group B showed dilated pulmonary artery in all patients, right ventricular 
enlargement in 33.3% of cases, and dilated bronchial and non-bronchial vessels in 
25% of cases. Group c showed a variety of other pulmonary vascular disorders as 
pulmonary artery aneurysms, congenital absence of the pulmonary artery, Macleod’s 
syndrome, pulmonary AVM (showing the hypertrophied deeding vessels), and pre-
operative assessment of a neoplastic hilar mass shown to be irresectable. 
Conclusion: MDCT pulmonary angiography is a relatively available, minimally 
invasive investigation that can now be considered as the first line of investigation in 
diagnosis of pulmonary embolism with its ability to detect small emboli down to the 
segmental and subsegmental level. It is of value in patients with pulmonary 
hypertension as it shows different signs of pulmonary hypertension as well as the 
possible cause. In most cases of congenital anomalies and pulmonary aneurysms 
pulmonary CTA provides the needed data for management in such cases. 
 
 
 
 
 
KEYWORDS: CT pulmonary angiography (CTPA) - pulmonary vascular disorders -  
pulmonary embolism (PE) - pulmonary hypertension. 
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woman. Axial (a) and sagittal (b) sliding thin-slab MIP images obtained from ultra-low-
dose multisection CT data (effective dose <0.5 mSv) show dilatation of pulmonary 
arteries and veins in the right lower lobe (*) with a reticular vascular pattern in the lung 
periphery (arrowheads) (Engelke and Prokop, 2002). ----------------------------------------- 62 
Fig 64 a,b: 3D color volume-rendered image showing arteriovenous malformation in the 
left lower lobe3D color volume-rendered image showing arteriovenous malformation in 
the left lower lobe (Clarke, 2004). 
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Fig. 65 Unresectable bronchial carcinoma in a30-year-old man. Contrast-enhanced CT 
scan shows extensive mediastinal tumor infiltration with obliteration of fat planes and 
encasement of the left pulmonary artery (Castaner et al., 2006). --------------------------- 65 

Fig. 66:  Idiopathic fibrosing mediastinitis in a 30-year-old man with superior vena cava 
syndrome. (a) Contrast-enhanced CT scan (mediastinal window) shows an infiltrating 
soft-tissue attenuation mass in the middle mediastinum. Note encasement and 
narrowing of the distal superior vena cava (white arrowhead) and right pulmonary 
artery (black arrowheads) and distention of the azygous vein (arrow). (b) Contrast-
enhanced CT scan (mediastinal window) obtained at a more caudal level shows 
encasement and narrowing of the right superior pulmonary vein (arrowheads) (Rossi et 
al., 2001). ------------------------------------------------------------------------------------------- 66 

Fig. 67 a,b: Takayasu arteritis. (a) Axial sliding thin-slab MIP image obtained prior to 
steroid therapy shows central pulmonary arterial wall thickening (arrowheads) and 
tapering of the lumen at the pulmonary artery bifurcation and left and right main 
arteries. (b) Axial sliding thin-slab MIP image obtained after corticosteroid and 
immunosuppressive therapy and right pulmonary artery stent placement (*) shows 
improvement in the caliber of the central and peripheral pulmonary arteries of the right 
lung (arrows) (Engelke and Prokop, 2002). ----------------------------------------------------- 67 

Fig. 68 a,b: Late-stage Takayasu arteritis with right pulmonary artery involvement in a 
63-year-oldwoman. (a) Unenhanced CT scan shows marked stenosis of the right 
pulmonary artery (arrowheads), left-sided pulmonary hypertension, and wall 
calcification of the left pulmonary artery and the ascending and descending aorta. (b) 
Contrast-enhanced CT scan shows right pulmonary artery occlusion (straight arrow), 
enlarged bronchial arteries (curved arrow) in the right hilum, and an enlarged right 
internal mammary artery (arrowhead) (Castaner et al., 2006). ------------------------------ 68 
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Fig. 69: Pulmonary artery aneurysm in a 50-year old man with Behc¸et disease and 
hemoptysis. Contrast enhanced CT scan shows aneurysmal dilatation of a left interlobar 
pulmonary artery (*) with small mural thrombi (arrowheads) (Castaner et al., 2006). --- 70 

Fig. 70: Mycotic pulmonary artery aneurysm. CT scan shows a peripheral pulmonary 
artery aneurysm (*) (Engelke et al., 2002).----------------------------------------------------- 70 

Fig. 71 a,b,c: Rasmussen aneurysm in a 42 year-old manwith active postprimary 
tuberculosis and massive hemoptysis. (a) Contrast-enhanced CT scan at the level of 
theupper lobes shows, in an area of cavitation, a small rounded bilobed enhancing 
lesion (arrows) that arises from a branch of the pulmonary artery (arrowhead). (b) 
Conventional angiogram shows contrast material filling two aneurysms (arrowheads) in 
a segmental branch of the right upper lobe pulmonary artery. (c) Posteroanterior chest 
radiograph obtained after embolization shows coils (arrowheads) in the wall of the 
tuberculous cavity (Castaner et al., 2006). ------------------------------------------------------ 71 

Fig. 72: Pulmonary artery sarcoma in a 70-yearold-man with dyspnea. Contrast-
enhanced CT scan shows filling defects in the main, left, and right pulmonary arteries 
and the right interlobar pulmonary artery. The arterial lumina are expanded, and there 
is extravascular invasion (Castaner et al., 2006). ----------------------------------------------- 73 

Fig. 73 a,b: A case of absent pulmonary artery with absence of lung development. On 
the CT the left lung is absent. Patient is asymptomatic (Siegel and Smithuis, 2007). ---- 75 

Fig. 74 a,b,c: Unilateral proximal interruption of the right pulmonary artery in a 52-
year-old woman with progressive shortness of breath and hemoptysis. (a) Contrast 
material–enhanced CT scan shows only the proximal portion of the right pulmonary 
artery (arrowhead) and enlargement of the main and left pulmonary arteries that 
indicates pulmonary hypertension. (b) Contrast-enhanced CT scan at the level of the 
upper lobes shows serrated thickening of the right pleura because of enlarged 
intercostal collateral vessels (arrowheads). (c) CT scan obtained with a lung window 
setting shows multiple linear opacities perpendicular to the pleural surface that 
correspond to transpleural systemic vessels (arrowheads) (Castaner et al., 2006). ------- 76 

Fig. 75 a,b,c: Idiopathic dilatation of the pulmonary trunk in a 55-year-old 
asymptomatic woman. (a) Posteroanterior chest radiograph shows an abnormal bulge 
in the left mediastinal border (arrowheads), a feature suggestive of a mediastinal mass 
identical to that observed on radiographs obtained 6 years earlier (not shown). (b) 
Contrast-enhanced CT scan shows abnormal enlargement of the main pulmonary trunk, 
with mild dilatation of the right and left pulmonary arteries. (c) CT scan obtained with a 
lung window setting at the same level as b shows normal vessels and parenchyma 
(Castaner et al., 2006). ----------------------------------------------------------------------------- 77 

Fig. 76 a,b,c,d: Intralobar pulmonary sequestration in a 41year-old woman. (a) 
Posteroanterior chest radiograph shows consolidation in the left lower lung 
(arrowheads). (b) Spiral CT scan shows an enhancing vascular structure (arrow) arising 
from the thoracic aorta. (c) CT scan obtained at the level of the dome of the liver 
shows consolidation in the left lower lobe and an enhancing tubular structure (arrow) in 
the area of consolidation. (d) Coronal maximum-intensity projection image shows an 
anomalous systemic artery arising from the thoracic descending aorta (Do et al., 2001).
------------------------------------------------------------------------------------------------------ 79 


