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What is a Pulmonary Embolus?



Background

 Incidence estimated at 100 cases per 100,000 
person years

 International Cooperative Embolism Registry 
showed the 3-month overall mortality rate 
was 15%

 Therefore, early diagnosis is required to 
reduce morbidity and mortality.

Bajc et al, EJNMMI 2009



Diagnosis

 Clinical signs, symptoms and routine 
laboratory tests do not allow the exclusion or 
confirmation of acute PE but increase the 
index of its suspicion.

 Clinical evaluation makes it possible to 
classify patients into probability categories 
corresponding to an increasing prevalence of 
PE.

ESC Guidelines 2008



ESC Guidelines 2008





 101/249 (41%) responded

 98 centres:
 18 Technegas
 28 Krypton gas
 26 DTPA aerosol
 2 Xenon gas
 2 Krypton and Technegas
 1 Krypton and DTPA aerosol

 17 centres used only perfusion imaging

Vinayakamoorthy et al. 2010



Ventilation/Perfusion (V/Q) 
Scintigraphy

 Started with 131I-labelled MAA about 4 
decades ago.

 1970s – 99mTc-labelled MAA with addition of 
133Xe.

 Subsequent introduction of 81mKr and 99mTc-
DTPA aerosols for ventilation.



V/Q planar

 Normal or very low probability planar VQ 
scintigraphy effectively excludes PE

 High probability scans establishes the 
diagnosis of PE

 Well-validated from numerous studies 
including PIOPED II



Problems with Planar V/Q

 PIOPED criteria – indeterminate results and 
different probability classifications

 Limited by 2-D imaging
 Overlap of anatomical segments

 ‘Shine-through’ from underlying lung segments

 Difficulties in visualising all lung segments

 Usually non-diagnostic when chest X-ray is 
abnormal

 Difficult to interpret in patients with chronic 
heart and lung disease



CTPA

 PIOPED II showed 
 Sensitivity = 83% 

 Specificity = 96%

 PPV = 86%
 Proximal – 97%

 Segmental – 68%

 Subsegmental – 25%

 NPV = 95%

 Value of CTPA varied
 High or intermediate clinical probability, PPV = 96%

 Low clinical probability, 42% false positive rate

LeBlanc et al, 2010



SPECT V/Q - Accuracy

Stein et al, 2009



SPECT V/Q – Comparison with 
planar VQ

 SPECT VQ gave more precise information 
about the site and extent of disease.

 SPECT VQ showed mismatches, particularly 
sub-segmental mismatches more clearly

 SPECT VQ has a higher sensitivity



SPECT V/Q – Comparison with 
CTPA

 Reinazt et al and Gutte at al both showed 
better sensitivity for SPECT VQ while CTPA 
had greater specificity.

 SPECT VQ is more sensitive owing to the 
better visualisation of sub-segmental emboli.

 CTPA has a higher specificity due to direct 
visualisation of intraluminal clots and less 
prone to conditions that mimic embolism.



Strengths and Weaknesses





 Technegas is more homogenously distributed 
in the lungs and has less focal deposition in 
both larger and smaller airways.

 Technegas shows fewer areas with reverse 
mismatch

 In obstructive disease patients, the better 
peripheral penetration results in a 
significantly higher level of mismatched 
perfusion defects (P<V)



 good agreement (k, 0.68) as well as comparable 
inter- and intraobserver variation.

 the use of technegas increases the number of 
nondiagnostic and technically inadequate V/Q 
lung scan results

 Technegas ventilation failed because of severe 
illness in 8 of 53 patients (15%) while 81mKr 
ventilation could not be performed in only one of 
these 8 patients.







SPECT VQ – Our Experience

 June 2010 – March 2011

 270 studies performed

Positive
72

27%
Negative

175
65%

Non-
diagnostic

23
8%



Non-Diagnostic SPECT VQ

 4 had only SPECT perfusion as not able to tolerate 
81mKrypton gas

 16/23 had CTPA

 14 had no PE

 2 had PE

 6 patients did not have CTPA as a follow-up:

 Main reason for not having CTPA is renal dysfunction.

 5/6 patients were treated with anticoagulation as high 
risk.

 1 patient was already on anticoagulation for atrial 
fibrillation

 1 patient had no follow-up details as it was a external 
hospital referral.



Conclusion

 SPECT VQ with 81mKr is a fast and rapid 
technique as simultaneous dual acquisition is 
possible.

 SPECT VQ has proven to produce similar 
accuracy to CTPA.

 SPECT VQ should be recommended as the 
first line diagnostic investigation for 
suspected stable acute or chronic PE.


