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P 37  
Revised TNM staging for Lung cancer – what 
radiologist need to know?  
N. Gupta, E. Barbosa, T. Mickus; Philadelphia/US 

Purpose: Main changes in revised TNM classification for 
lung cancer will be summarized pictorially to make 
radiologists familiar with the revised system. Material
and methods: Multicenteric data from 80000 patients of 
lung cancer was collected by The International 
Association for the Study of Lung Cancer (IASLC) 
between 1990 and 2000. T (tumor), N (node) and M 
(metastasis) descriptors were statistically analyzed for 5 
year survival rates in these patients and modifications in 
TNM classification made for more accurate prognostic 
classification. Results: Revised TNM staging includes T1 
sub-classification into new T1a (≤2 cm) and T1b (> 2 cm 
but ≤ 3 cm); T2 sub-classified into new T2a (> 3 cm but 
≤ 5 cm) and T2b (> 5 cm but ≤ 7 cm); T2 reclassified to 
new T3 (if > 7 cm); cancer with other nodules in the same 
lobe changed to T3 from T4; previous M1 stage with 
other nodules in the same lung revised to T4; T4 with 
malignant pleural effusion becomes M1a; M1 is sub-
classified into M1a (intra-thoracic metastasis) and M1b 
(distant metastasis). No changes are made to the N 
descriptor though there are revised nodal map changes. 
These changes will upstage T2bN0M0 from IB to IIA; 
downstage T2aN1M0 from IIB to IIA and T4N0-N1M0 
from IIIB to IIIA. The remainder stage groups remain 
unchanged. Conclusion: It is of utmost importance for 
the radiologists to be familiar with the changes in the 
TNM system for lung cancer staging, which emphasizes 
prognostic relevance of tumor size, and also reconciling 
the classification of pleural dissemination and ipsilateral 
additional pulmonary nodules with clinically observed 
prognostic value. Radiologists in frontline for staging the 
lung cancer, will play an even more central role in the 
decision making and care of patients.  

P 38  
Lung cancer in elderly never-smoker women: a case 
series 
A. Oikonomou1, P. Mintzopoulou1, E. Astrinakis1, A. 
Chatzistefanou1, A. Tzouvelekis2, D. Bouros1, P. 
Prassopoulos1; 1Alexandroupolis/GR, 2Alexpolis/GR

Purpose: Lung cancer among nonsmokers has emerged 
as a distinct clinicopathologic entity for which the 
etiology is still poorly understood, but which accounts for 
a significant proportion of the lung cancers among 
women. The aim of this study is to analyze and report the 
imaging findings and pathology of lung cancer in a case 
series of elderly never smoker female patients. Material
and methods: The study comprised 8 elderly never-
smoker female patients (age range 70-89 yrs, mean 
75.25) without history of exposure to involuntary 
smoking. Presenting symptoms included cough, face 
flashing, chest pain and mild dyspnea. Patients underwent 
chest CT scan and transthoracic CT-guided needle 
biopsy. Results: The lesion size ranged from 2.7cm to 
6.6cm, bearing lobulated margins (n=3) and spiculations 
(n=5). One of the lesions presented air-bronchogram and 
was initially considered as pneumonia. No cavitation was 
present. Lesions were located in the upper lobes (n=5) or 
lower lobes (n=3) and were predominantly positioned 
peripherally (n=6) rather than centrally (n=2). Pulmonary 
metastases were present in two patients at the time of 

diagnosis while two patients had mediastinal 
lymphadenopathy. No distant metastases were present. 
Histology revealed lung adenocarcinoma - of high 
differentiation in two patients (n=2), intermediate in three 
(n=3) and of low differentiation in two (n=2). 
Bronchoalveolar cell type carcinoma was disclosed in 
one patient. Conclusion: Lung cancer not associated with 
history of smoking tends to develop in elderly women 
with histology being consistent with lung 
adenocarcinoma. In contrast to literature data, the upper 
lobes were mostly affected in the cases presented. 
Imaging findings of lung adenocarcinoma presenting in 
elderly never-smoker women do not differ from those 
described in lung adenocarcinoma presenting in smokers. 

P 39  
Visual simulation of reduced tube voltage and 
pulmonary emboli at CT angiography 
S. Raible1, R. Cattin1, Z. Szucs-Farkas2; 1Biel/CH, 
2Bern/CH

Purpose: Contrary to reduced CT tube current, 
simulation of image characteristics at reduced CT tube 
voltage is very challenging. In this study both the 
increased vessel signal and image noise at low tube 
energy with CT pulmonary angiography (CTPA) were 
simulated and an algorithm was developed to mimic 
intravascular filling defects as in pulmonary embolism 
(PE). Material and methods: The image characteristics 
of a 80 kVp low-dose CTPA protocol with reduced 
patient exposure and iodine load were simulated in 10 
normal-dose CTPAs at 120 kVp with no PE. Contrasted 
vessels in the transverse CT images were selected semi-
automatically based on an attenuation threshold and their 
signal was increased by 37%. Increased image noise was 
simulated by adding 57% Gaussian noise to the entire 
image. Filling defects at various levels of the pulmonary 
arteries were mimicked by first segmenting the 
pulmonary arterial tree with a semi-automatic 
segmentation algorithm. In a second step several key 
forms were manually modeled and the PE volume was 
automatically interpolated. In a third step the filling 
defects were created by adding fill textures to the 2D 
slices of the modeled PE volume. Vessel signal and noise 
in the post-processed images were compared to those in a 
collective of 120 patients. Subjective image quality was 
interpreted by an expert radiologist. Results: Vessel 
attenuation, image noise and subjective image quality in 
the simulated and the genuine 80 kVp series were very 
similar. Both the form and texture of emboli from the 
lobar to the first subsegmental pulmonary arteries could 
be convincingly simulated. Conclusion: Pulmonary 
emboli and characteristics of a low-voltage CTPA both in 
terms of increased vessel attenuation and image noise can 
be simulated. The post-processed images can be used in 
reader studies.  
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P 40  
The Location and Size of Pulmonary Embolism in 
Anti-neoplastic Chemotherapy Patients 
W. Kwon, Y. Park; Wonju/KR

Purpose: To retrospectively evaluate the prevalent 
location and size of pulmonary embolism (PE) in anti-
neoplastic chemotherapy patients by multidetector row 
CT (MDCT). Material and methods: This study was 
conducted in 101 patients with a positive diagnosis of PE 
by CT. Among these patients, 23 patients had received or 
were undergoing chemotherapy. The location and the 
mean size of the largest PE was compared between anti-
neoplastic chemotherapy patients and non-cancer patients 
by using Chi-square test and paired t-test, respectively. 
We used multiple linear regression analysis to assess the 
risk posed by the other risk factors of PE. Results: The 
most prevalent location of PE in patients on anti-
neoplastic chemotherapy was in the lobar or segmental 
pulmonary arteries and was not significantly different 
from non-cancer patients. The size of the PE was smaller 
in patients on anti-neoplastic chemotherapy (1.14 mL 
[standard error=0.29]) compared to non-cancer patients. 
(2.14 mL [standard error=0.40]) (p < 0.05). Conclusion: 
The size of PE is smaller in anti-neoplastic chemotherapy 
patients than non-cancer patients. 

P 41  
Computed Tomography Pulmonary Angiography in 
the setting of a pulmonary emergency department: An 
audit of its use in the assessment of patients with 
suspected pulmonary embolism 
L. Kolilekas, T. Spyridopoulos, E. Manali, E. Mainta, D. 
Markoulaki, C. Kontopoulou, S. Argentos, C. 
Sotiropoulou, N. Kelekis, S. Papiris; Athens/GR 

Purpose: To make an audit of the use and role of 
computed tomography pulmonary angiography (CTPA) 
alone or in combination with perfusion scanning (Q scan) 
and lower limb venous ultrasonography (LLVUS) in the 
assessment of patients with suspected pulmonary 
embolism (PE) in association with clinical and laboratory 
findings. Material and methods: Patients examined at 
the Emergency Department (ED) of a University Hospital 
and suspected for PE were eligible. Patients underwent 
clinical test probability assessment by Wells score. D-
dimers, Troponin and BNP tests and CTPA were 
performed. Q scan, LLVUS and cardiac ultrasound were 
selectively performed in the first 24 hours. Results: One 
hundred forty eight patients with a mean age (±SD) of 
65.86 (± 14.20) years were included. An intermediate 
Wells score had 73% and a high score 26.4% of patients. 
CTPA was performed in 98.6% of patients with 12.8% 
positive for PE. Twelve Q scans (2.7% positive) and 96 
LLVUS (16.2% positive) were performed. Based on 
CTPA, Q scan and LLVUS, 33 patients (22.3%) were 
diagnosed with PE and treated. Three patients died. One 
patient (0.7%) presented recurrent PE at 3-months 
follow-up. Wells score had a PPV of 71.8 and NPV of 
95.4. Pleural effusion or dilatation of the PA presented no 
differences between the PE and non-PE group. D-dimers 
had an area under curve of 0.857 (95% CI=0.79-0.92), 
p<0.001. At 840 (<240 normal), D-dimers had a PPV of 
62.2% and a NPV of 90.9% for PE. When combining a 
high Wells score with either, BNP, Troponin or D-
dimers, the latter combination bears the best PPV 
(81.8%). Conclusion: In patients suspected for PE at the 

ED, the combination on high clinical probability and 
positive D-dimers better predicts but does not safely 
exclude PE. CTPA alone or in combination with Q scan/ 
LLVUS is the radiologic evaluation of choice to diagnose 
PE at the ED.  

P 42  
Mean pulmonary arterial pressure and vascular CT 
signs of pulmonary hypertension 
A. Marin, I. Pozek, R. Cesar, I. Drinovec; Golnik/SI

Purpose: The aim of the study was to determine whether 
the ratio of the diameters of the main pulmonary artery 
(PA) and of the ascending aorta (AA) and the ratio of the 
diameters of main pulmonary artery branches [left main 
PA (LPA), right main PA (RPA), segmental pulmonary 
arteries] and of their homologous bronchi as assessed on 
CT correlate with the degree of pulmonary arterial 
hypertension (PAH). Material and methods: We 
undertook a retrospective review of 18 patients that had 
undergone right heart catheterization. We collected 
MPAP (mean pulmonary artery pressure) of all 18 
patients. We measured AA, main PA, LPA, RPA and all 
of the segmental arteries (upper lobe apical segment and 
lower lobe postero-basal segment on both sides) 
diameters and the diameters of their homologous bronchi 
on all 18 CT scans. We calculated PA/AA, and all 
peripheral pulmonary arteries/homologous bronchus 
ratios and tested their relationship with MPAP using 
Spearman's rank correlation coefficient. Results: Average 
age was 62.4 (22-79) and average MPAP was 43.1 
mmHg. Four patients were male. Six patients had 
pulmonary hypertension due to Systemic Sclerosis and 
lung fibrosis, four had chronic thromboembolic 
pulmonary hypertension, three patients had cirrhosis and 
portal hypertension, two idiopathic PAH, two PAH 
associated with connective tissue disease and one patient 
had Betaferon induced PAH. The ratio of the diameter of 
the main PA to the diameter of the AA correlated with 
MPAP. The segmental artery-to-bronchus ratio did not 
correlate to MPAP. Conclusion: The most specific CT 
finding in PAH that correlates with MPAP is PA/AA 
ratio. Artery-to-bronchus ratio and other vascular CT 
signs of PAH need further diagnosis based evaluation.  
 

P 43  
Chronic expanding hematoma of the thorax: CT 
findings in eight patients.  
Y.W. Choi, S.C. Jeon, J.N. Heo, C.K. Park; Seoul/KR 

Purpose: Chronic expanding hematoma (CEH) of the 
thorax is a rare pleural lesion presenting as an expanding 
pleural mass in patients with a history of thoracotomy, 
tuberculous pleurisy, or thoracic trauma. We analyzed 
radiological features of CEH. Material and methods: 
We evaluated four men and four women ranging between 
52 and 82 years of age with CEH in the right (n=4), or 
left (n=4) side. The diagnosis was made when chest 
radiographs and/or CT scans showed an expanding 
pleural mass during 19-112 month (mean, 60 months) 
follow-up and needle aspiration or surgery did not reveal 
tumor or infection but old blood derivatives in the pleural 
space. They all had a history of pleuropulmonary 
tuberculosis 25-47 years ago. Their chest CT scans (n=8) 
and prior CT (n=6) taken 8 to 100 months before were 
evaluated for calcification around the pleural mass, break 
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down of the calcification, inversion or compression of 
ipsilateral diaphragm, mediastinal compression, 
attenuation, volume of the mass, focal protrusion into the 
chest wall or lung, and other associated findings. Results: 
Pleural masses showed calcification in the wall (n=7), 
break of a calcific rind (n=1), protrusion into the lung 
(n=2) or chest wall (n=1), indentation or inversion of the 
ipsilateral diaphragm (n=7), or mediastinal compression 
(n=2). Pleural mass occupied <10% to 90% (mean 23%) 
of the affected hemithorax volume. The masses were 
lower than the muscles and homogeneous (n=5) or 
heterogeneous (n=3) in attenuation. In addition CT 
showed pulmonary ground glass opacity due to 
pulmonary hemorrhage, leakage of contrast material 
within the mass, or erosion of an adjacent rib in one each. 
Conclusion: Chronic expanding hematoma may extend 
or rupture into the lung or chest wall clinically presenting 
as pulmonary hemorrhage or chest wall protrusion, and 
may show mass effect to the adjacent mediastinum, 
diaphragm, or the rib. The pleural mass doesn’t have to 
occupy the entire hemithorax. CEH should be included in 
the differential diagnosis of a chronic expanding pleural 
mass. 
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