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ABSTRACT MDCT Pulmonary angiography and CT venography  in combination  can  be considered  as  first line diagnos-
tic tool for the evaluation of patients with PTE because of direct visualisation of thrombus, non invasiveness, less 

time consuming, wide availability, rules out other chest pathologies , comfortable for immobile patients. 
35 patients with clinical suspicion of PTE ,were imaged using specific time protocol for CTPA and CTV. Most common risk factor for 
pulmonary embolism was immobilisation followed by recent history of surgery. Most patients presented with shortness of breath. Most 
common ancillary findings were pulmonary effusion followed by pulmonary infarct.   CT venographies were positive in 25 patients (72%). 
MPA diameter, PE Index, cardiovascular parameters were important parameters in prognostic outcome of the patients.

INTRODUCTION
Pulmonary embolism was first described in the early 
1800s1. Acute pulmonary thrombo-embolism is the third 
most common cause of death in hospitalized patients, af-
ter myocardial infarction and stroke. Important risk factors 
are deep venous thrombosis and immobilization following 
a major surgery. Early and accurate diagnosis is extremely 
important as a wide range of effective therapeutic options 
are available thereby reducing morbidity and mortality. 
The gold standard investigation for its diagnosis is con-
ventional pulmonary angiogram. Unfortunately, this test 
is invasive, costly, time consuming .In view of the clinical 
limitations, there is need for an accurate, low risk, highly 
sensitive and specific, non-invasive, easily and rapidly per-
formed, cost effective and widely available screening test. 

For 30 years, ventilation-perfusion (V/Q) lung scanning had 
been the non invasive imaging procedure of choice .Howev-
er, in most patients for whom pulmonary embolism is sus-
pected, V/Q scans are either of low or intermediate prob-
ability, and the actual incidence of pulmonary embolism in 
these individuals ranges from 10% and 40%. The diagnostic 
uncertainty in these situations is a major limitation of V/Q 
scanning.

MATERIAL AND METHOD
This prospective study was done in the Department of Ra-
dio diagnosis, Vishesh Hospital, Indore, Madhya Pradesh. 
A total of 35 patients who were referred to our department 
with clinical suspicion of Pulmonary thrombo embolism, 
underwent CT Pulmonary Angiography (CTPA) & Indirect 
lower limb CT Venography (CTV) using 32 Multi slice Spi-
ral CT scanner, from May 2011 to May 2013.

Exclusion criteria
1.	 Patients with known hypersensitivity to iodinated in-

travenous contrast media
2. Patients with severe renal impairment 
3. Pregnant females
 
EQUIPMENTS & TECHNIQUES
CT examination was performed on Siemens Somatom 32 
Multi slice CT scanner. This is a fourth generation rotate 
only scanner with slip-ring technology. It has multi detec-
tor 32 slice configuration with gantry rotation time of 0.33 
seconds. It is capable of obtaining 0.6,1,2,5,8 and 10 mm 
sections with maximum range of table tilt of 0 to ± 30 de-
grees. Automatic Medrad Vistron CT pressure injector sys-
tem was employed for intravenous contrast material ad-
ministration. 

Images were viewed at mediastinal window width 450 HU; 
window level 35 HU), lung (window width 1500 HU; win-

dow level -700 HU) and pulmonary embolism specific win-
dow (window width 700 HU; window level 100 HU) on a 
workstation. Images of CTV viewed from lower IVC down 
to the popliteal vein at specific window (window width 
350; window level 40). 

OBSERVATIONS AND RESULTS
This study was carried out in department of Radio diag-
nosis Vishesh Hospital and Diagnostic Solutions, Indore. A 
total of 35 patients were included in this study who under-
went MDCT Pulmonary angiography and lower limb CT 
Venography . The patients were followed up to 3 months 
on the basis of departmental hospital records. Statisti-
cal analysis was done with the help of Winpepi Statistical 
Analysis Software.

Among 35 patients in this study , most common clini-
cal presenting age group was found between 30-40 years 
which constituted 10 (28.58%)cases. Mean age of presenta-
tion was 40. Out of 35 Patients, 27 (77.14%) were males and 
8 (22.8%) were females. Mean age of presentation for Male 
Patients was 41 years and Female Patients was 36 years. 

Shortness of Breath was seen in 27 (77.2%) patients and 
was the most common presenting symptom followed by 
cough in 23 (65.7%) patients. Many patients had more than 
one presenting symptom. Most common risk factor was 
history of immobilisation noted in 11 (31.4%) patients fol-
lowed by history of recent Surgery noted in 9 (25.7%) pa-
tients.

D-dimer report was abnormal in 30 (85.7%) patients and 
Normal in 5 (14.3%) patients. ECG report was abnormal in 
26 (74.3%) patients and normal in 9 (25.7%) patients. Lower 
Limb Deep Vein Thrombosis was reported in 25 (71.4%) pa-
tients and 10 (28.6%) patients were found negative for DVT. 

17 (48.5%) patients out of 35 patients were positive for PTE.

PI index > 60 % was seen in 9 (53 %) patients and < 60 % 
was seen in 8 (47%) patients.

Pulmonary artery diameter (PAD) was abnormal >33.2mm 
in 13 (77%) patients and was normal <33.2 mm in 4 (23 %).

The ratio of right ventricle diameter to left ventricle diam-
eter, RVD/LVD was > 1 in 11 (65 %) patients and was < 1 in 
6 ( 35 %) patients.

Inter ventricular septum (IVS) bowing was seen in 9 (53%) 
patients and not seen in 8 (47 %) patients.

Contrast reflux in IVC was seen in 10 (59%) patients and 
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not seen in 7 (41%) patients. Pulmonary Artery Diameter 
was considered abnormal if it was >33.2mm and was seen 
in 13 out of 17 patients (76.4%) with CT evidence of pul-
monary embolism and in 3 out of 18 patients (16.6%) with 
no CT evidence of pulmonary embolism in 16 out of 35 
(45.7%) patients with abnormal pulmonary artery diameter( 
with p value <0.001.)

Most common CT chest finding in Plain scan was Pleural 
Effusion, seen in 22 (63.0%) patients, followed by Pulmo-
nary Infarct, seen in 8 (22.0 %) patients

CT Venography: 25 out of 35 total patients were positive 
for DVT (72%).

14 out 17 patients of PTE were positive for DVT (83%).

SUMMARY AND CONCLUSION
35 patients with clinical suspicion of PTE, were imaged 
using specific time protocol for CTPA and CTV. From 
the observations we concluded that majority of the pa-
tients who presented with pulmonary embolism belonged 
to third and fourth decade that is 10 (28.58%) patients 
in 30-40 year age group. The mean age for presentation 
in males was 41 years and mean age for females was 36 
years. The number of male patients 27(77%) outnumbered 
the female patients 8 (22.8%). Majority of patients pre-
sented with shortness of breath noted in 27 (77%) patients 
.The most common risk factor was immobilisation noted 
in 11 (31%) patients.

Pleural effusion was the most common (63%) ancillary find-
ing followed by pulmonary infarct. Most of patient with 
PTE had abnormal ECG and abnormal D-dimer levels.

CT venography was positive in 25 (72%) patients and it is a 
major determinant factor in the study. Deep vein thrombo-
sis was diagnosed in 11 patients without PTE and changed 
the treatment plan.

MPA diameter is a significant predictor in the diagnosis of 
PTE but does not significantly contribute in the prognostic 
outcome of patients. On the basis of MPA diameter, 3 pa-
tients were diagnosed with Primary PAH and 13 patients 
with PTE.

PE index and cardiovascular severity parameters are signif-
icant (p value <0.05) predictors of patients out come.

Thus MDCT Pulmonary Angiography and CT lower limb 
venography can be considered as the first line radiological 
investigation for the diagnosis and assessment of prognos-
tic outcome of patients presenting with clinical suspicion of 
Pulmonary Thromboembolism.

RECOMMENDATIONS
It is recommended to use the highest generation CT scan-
ner for increasing the accuracy and rate of detection of 
pulmonary thrombus in higher order of pulmonary arter-
ies due to better spatial and temporal resolution, which re-
mains occult with lower generation scanners.

The scan technique should be planned in the caudo-cranial 
direction to avoid the artefacts from contrast filled SVC.

It is recommended to perform CTV of lower limbs in the 
same setting as the CTPA to facilitate the detection of DVT 
early as Color Doppler of lower limbs in the separate set-
ting is time consuming and is difficult and inconvenient in 
ICU settings.

In severely dyspnec patients and in patients with high 
clinical suspicion of pulmonary embolism it is advisable to 
directly perform CTPA as the preliminary examination for 
thrombus detection before performing chest radiography, 
echocardiography and D Dimer levels which saves crucial 
time and reduces morbidity and mortality.

If the results of CTPA are equivocal , the entire lung fields 
should be assessed for indirect signs of pulmonary embo-
lism like pleural effusion, pulmonary infarcts, focal areas 
of consolidation, to aid in the deciding the proper line of 
treatment at its earliest.

PHOTOSHEETS

 

FIG 1. CTPA CORONAL SECTION SHOWING HYPO-
ECHOIC FILLING DEFECT IN RIGHT MAIN PULMO-
NARY ARTERY SUGGESTING THROMBUS.
 

FIG 2. CTPA AXIAL SECTION SHOWING HYPOECHO-
IC FILLING DEFECT IN MAIN PULMONARY ARTERY 
EXTENDING ON RIGHT SIDE WITH RIGHT PLEURAL 
EFFUSION.

FIG 3: CTPA SHOWINHG ENLARGED  RIGHT HEART 
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CHAMBERS IN A PATIENT WITH SIGNIFICANT PUL-
MONARY EMBOLISM.
 
REFERENCES
1. 	 Laennec De. Auscultation médiate ou traité du diagnostic des maladies 

des poumons et du coeur, vol 1. Paris: Brosson et Chaudé, 1819.
2. 	 Jovanovic B ,Anderson FA, Wheeler HB, Goldberg RT, Hosmer DW, Pat-

wardhan NA, et al. A population-based prospective study of the hospital 
incidence case faculty rates of deep vein thrombosis and pulmonary em-
bolism. Arch Intern Med. 1991;151:933 -938.

3. 	 Silverstein MD, Heit JA, Mohr DN, Petterson TM, O’Fallon WM, Melton 
LJ 3rd. Trends in the incidence of deep vein thrombosis and pulmonary 
embolism: A 25-year population-based study. Arch Intern Med. 1998; 
158:585–593.

4.	 Goldhaber SZ, Hennekens C, Evans DA, Newton EC, Godleski JJ. Factors 
associated with correct ante mortem diagnosis of major pulmonary embo-
lism. Am J Med. 1982; 73(6):822-826.

5. 	 Virchow RLK, Chance F, DeWitt RM, Cellular pathology as based upon 
physiology and pathohistology. 7th American ed. 1860, 236 New York, 
NY. 

6.	 Lim KE, Chan CY, Chu PH, Hsu YY, Hsu WC, Cham TY et al. Right ven-
tricular dysfunction secondary to acute massive pulmonary embolism 
detected by helical computed tomography pulmonary angiography. Clin 
Imaging 2005; 29:16-21.

7. 	 Nils Kucher, U. Joseph Schoepf. Right Ventricular Enlargement on Chest 
Computed Tomography : A Predictor of Early Death in Acute Pulmonary 
Embolism. Circulation : 2004;110:3276-80.

8. 	 Qanadli SD, EI Hajjam M, Vieillard–Baron A. New CT index to quan-
tify arterial obstruction in pulmonary embolism : comparison with angio-
graphic index and echocardiography. AJR Am J Roentgenol 2001;176:1415-
20.

9.	 Van der Meer RW, Pattynam PM, Van Strijen MJ. Right ventricular 
dysfunction and pulmonary obstruction index at helical CT :predic-
tion of outcome during 3-month follow-up in patient of PTE. Radiology 
2005;235:798-803.

10. 	 Wu AS, Pezzullo JA, Hou DD. CT Pulmonary angiography: Quantifica-
tion of pulmonary embolus as a predictor of patient outcome. Radiology 
2004;203:831-835.

11.	 The PIOPED Investigators. Prospective Investigation of Pulmonary Embo-
lism Diagnosis (PIOPED) investigators. Value of the ventilation perfusion 
scan in acute pulmonary embolism. JAMA 1990;263: 2753-9.

12. 	 Stein PD, Terrin ML, Hales CA, Palevsky HI, Saltzman HA, Thompson BT 
et al. Clinical, laboratory, roentgenographic and electrocardiographic find-
ings in patients with acute pulmonary embolism and no pre-existing car-
diac or pulmonary disease. Chest 1991;100:598-603.

13. 	 W.B. Saunders. Felson B. Chest Roentgenology. Philadelphia, 1973.
14. 	 Choi YW. The high riding superior pericardial recess: CT findings. AJR 

Am J Roentgenol 2000;175:1025-1028.
15. 	 Truong MT. Anatomy of pericardial recesses on multidetector CT: Impli-

cation for oncology imaging. AJR 2003;181:1109-1113.
16. 	 Hampton AO, Castleman B. Correlation of postmortem chest teleroent-

genograms with autopsy findings. Am J Roentgenol Radium Ther Nucl 
Med 1940;43:305-326.

17. 	 Westermark N. On the roentgen diagnosis of lung embolism: brief review 
of the incidence, pathology and clinical symptoms of lung embolism. Acta 
Radiol 1938;19,357-372.

18. 	 Garg K. CT of pulmonary thromboembolic disease. Radiol Clin North 
Am. 2002;40(1):111-122.

19. 	 Robb GP, Steinberg I. Visualization of the chambers of the heart, the pul-
monary circulation, and the great blood vessels in man. Am J Roentgenol 
Radium Ther Nucl Med 1939;41:1-17.

20. 	 Wagner HN, Sabiston DC, McAfee JG, Tow DE, Stern HS. Diagnosis of 
massive pulmonary embolism in man by radioisotope scanning. N Engl J 
Med.1964;271:377-384.

21.	 Sinner WN. Computed tomographic patterns of pulmonary thromboem-
bolism and infarction. J Comput Assist Tomogr 1978;2:395-399.

22. 	 Chintapelli K, Thorsen MK, Olson DL, Goodman LR, Gurney J. Computed 
tomography of pulmonary thromboembolism and infarction. J Comput 

Assist Tomogr.1988;12:553-559.
23. 	 Helie J. Inflammation de l’artére pulmonaire: mort subite. Bull Soc Anat 

Paris 1837;8:254-257.
24.	 Wharton LR, Pierson JW. Minor forms of pulmonary embolism after ab-

dominal operations. JAMA 1922;79:1904–1910.
25. 	 Uhland H, Goldberg LM. Pulmonary embolism: a commonly missed clini-

cal entity. Chest 1964;45,533-536.
26. 	 Stein PD, O’Conner JF, Dalen JE, Pur-Shahriari AA, Hoppin FG Jr, Ham-

mond DT et al. The angiographic diagnosis of acute pulmonary embolism: 
evaluation of criteria. Am Heart J 1967;73:730-741.

27. 	 Kakkar VV, Howe CT, Flanc C, Clarke MB. Natural history of postopera-
tive deep-vein thrombosis. Lancet 1969;6:230-232.

28. 	 Wilson JE, Frenkel EP, Piercve AK. Spontaneous fibrinolysis in pulmonary 
embolism. J Clin Invest 1971;50,474-480.

29. 	 Rabinov K, Paulin S. Roentgen diagnosis of venous thrombosis in the leg. 
Arch Surg 1972;104,134-144.

30. 	 Dalen JE, Alpert JS. Natural history of pulmonary embolism. Prog Cardio-
vasc Dis 1975;17:259-270.

31. 	 Goodwin JD, Webb WR, Gamsu G, Ovenfors CO. Computed Tomography 
of pulmonary embolism. AJR 1980;135;691-695.

32. 	 Moses DC, Silver TM. The complementary roles of chest radiography,

 
	


