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 In SPECT, because of better in-depth contrast
and 3D visualisation:

 The severity of perfusion defects is not 
underestimated.

 Configuration (vascular or not) is easily appreciated.

 3D relation between perfusion and ventilation is
easily visualized.



 Diagnosis of embolism requires a definite 
« vascular » type mismatch.

 The first question is always: is there a vascular 
defect?



Shape: wedge, triangular, half-oval

Borders: Well-defined, sharp, geographic

Quality: generally severe, pleural based, 

wider at periphery

Orientation: compatible with pulmonary

vascular anatomy and orientation



 For more proximal embolism, defect may be 
less severe due to partial obstruction or partial 
reperfusion.

 Criteria applies to acute embolism. If 
symptoms are present for some time, 
reperfusion can give some strange looking 
mismatches.



 Any definite vascular-type mismatch is an 
embolism until proven otherwise.

 There is (unfortunately) no universal criteria
for the minimal size of defect necessary for 
diagnosis

 Note: a defect with a 2 cm pleural base is always < 
25% of a segment 

 Many have suggested at least one segmental 
size mismatch or at least two subsegments
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 Differential diagnosis of vascular type non-
embolic mismatches is the same as 
conventional planar study.

 In SPECT, because of better contrast, findings
of non-vascular mismatches are not rare.



 Normal respiratory gradient:

 Related to lung compression by gravity

 The lung parenchyma being compressed, it has a 
greater potential for expansion (steeper part of delta 

V / delta P curve)



 The technegas ventilation scan is essentially a 
« wash in » on deep inspiration

 Normal gradients may be accentuated over 
what is shown by perfusion

 Perfusion is coupled with tidal respiration, not 
with deep  inspiration



 Better ventilation than perfusion may be 
seen in partially compressed parenchyma :

 Especially anterior and posterior
costodiaphragmatic angles

 Around enlarged heart or other mediastinal
structures
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 gravity dependent atelectasis

 Very well known phenomena from the CT 
literature



Supine CT shows, linear 

posterior opacities 

suggestive of fibrosis

Same patient in prone 

position: opacities are 

gone suggesting passive 

gravity dependant  

atelectasis. Note new 

atelectasis anteriorly.



 Gives strange looking defects 
confined to the posterior surface of 
the lungs

 Often multi-linear

 Shallow defects covering a large 
surface
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3D PERFUSION



 Top of great fissures on both sides are subject
to small mismatches





Embolism



 Pleural effusions (unusual)

 Band of hyperventilation if deep breathing can 
partially overcome compression from effusion



PLEURAL EFFUSION



 Emphysema bullae may have partial 
communication with bronchial tree
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•Mottled perfusion pattern with mix of 

non-segmental (or trans-segmental) and 

sub-segmental defects

•Mostly partial defects except in severe

cases

•Usually worse on ventilation

•No mismatch



EARLY COPD
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Moderately severe COPD



 Difficulties may arise in cases of very poor 
global ventilation.

 A usefull question is: are some perfusion 
defects out of synch with the rest of the lung? 



COPD AND EMBOLISM



 Upward displacement on transverse images

 Loss of posterior contour on sagittal images, 
often worse on ventilation.



 If the border is smooth or if perfusion is better
preserved, embolism can be confidently ruled
out.

 Look for mismatches away from effusion

 Any underlying small vascular type defect, 
even if matched, should be viewed with
suspicion.
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•Patients in volume overload sent to the 
nuclear department usually don’t have 
classic X-ray findings: they are in the 
vascular redistribution phase.

•Perfusion is displaced upward and 
anteriorly in supine patients, but 
ventilation gradient is preserved.
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•No ventilation with significant residual

perfusion

•Typical of mucus plug in COPD with

failure of vasoconstriction reflex and 

frequent in pneumonias and COPD 

infection.

•Others: atelectasis, any bronchial 

obstruction

•Patients present with hypoxemia



SHUNT (REVERSE MISMATCH)





•Indeterminate studies should be called only 

for an acute x-ray abnormality of unknown 

aetiology coupled with a perfusion defect that 

is:

•Of same size and with « vascular » configuration  

(pleural based, severe, well-defined, larger at 

periphery, following known vascular anatomy).



 Significant residual perfusion is unusual in 
embolism with X-ray abnormality.

 « Trans-segmental » defects are usually not 
embolism



PNEUMONIA



Pneumonia
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Pneumonia and PE



 Cases of triple matched defects compatible 
with vascular anatomy remain controversial.

 Several groups have assumed, with apparent 
success, that the anomaly is not embolism if 
there are no remote mismathes.

 This opinion is not shared by all: segmental 
pneumonia Vs lung infarct

 The frequency of single emboli with matching
X-ray anomaly is unknown.
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Advanced 
lung
fibrosis
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 Interpretation for embolism is straightforward.

 Knowledge of other diagnostic patterns is 
helpful.

 Awareness of non embolic mismatches is 
crucial to optimize specificity.


