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TO THE EDITOR: 

An 87-year-old female patient with a history of heart 
failure and nondialysis chronic kidney disease was 
hospitalized for dyspnea and cough. She had a low pretest 
probability of pulmonary embolism (PE), as assessed 
by the original Wells score (< 2). Her laboratory test 
results were as follows: hemoglobin, 12.0 g/dL; mild 
leukocytosis (11,570 cells/mm3); serum urea, 94 mg/
dL; serum creatinine, 1.94 mg/dL (estimated glomerular 
filtration rate, as determined by the Modification of Diet 
in Renal Disease equation, 26 mL/min/1.73 m2); elevated 
C-reactive protein (11.34 mg/dL); and elevated D-dimer 
(2,536 ng/mL). A chest X-ray showed peripheral opacities 
in the middle and lower left lung fields, as well as signs 
of a small ipsilateral pleural effusion. Planar ventilation/
perfusion (V/Q) scintigraphy revealed a segmental 

matched V/Q defect in the left lower lobe, where the 
radiographic changes had been seen (constituting a 
triple-matched defect), leading to consideration of 
an intermediate (20-79%) probability of PE; that is, 
the procedure was considered nondiagnostic (Figures 
1A-C). One caveat is that the diagnostic performance 
of planar V/Q scintigraphy is lower than that of V/Q 
single-photon emission CT, especially for segmental and 
subsegmental emboli.(1,2) Unenhanced chest CT showed 
peripheral opacities in the left lower lobe, as well as a 
reversed halo sign (RHS) with a reticular pattern within 
the halo (Figure 1D), together with a small ipsilateral 
pleural effusion. The presence of a reticular RHS in a 
juxtapleural location raised the possibility of pulmonary 
infarction. Prophylactic measures were implemented to 
prevent contrast-induced nephropathy, and dual-energy 

A B C

D E F G

V Q

Figure 1. Planar ventilation/perfusion (V/Q) scintigraphy (anterior view, in A and B) and chest X-ray (frontal view, in C) reveal 
a triple-matched defect in the left lower lobe. An axial CT image (in D) shows a reversed halo sign (RHS) with low-attenuation 
areas within the halo (reticular RHS; arrowhead) in a juxtapleural location, a finding suggestive of pulmonary infarction. On 
CT angiography, an axial maximum intensity projection image (in E) and an oblique coronal image (in F) show a complete 
filling defect in the subsegmental arterial branch (arrow) supplying the opacified area in the left lower lobe. A color-coded 
pulmonary blood volume map from dual-energy pulmonary CT angiography (in G) shows an iodine defect in the left lower lobe.
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pulmonary CT angiography was performed, confirming 
the presence of subsegmental PE (Figures 1E and 1F); 
color-coded iodine perfusion maps revealed an iodine 
defect in the left lower lobe (Figure 1G). Although 
dual-energy CT allows visualization of blood volume 
but not blood flow and does not provide true perfusion 
imaging, it allows selective visualization of contrast 
medium distribution with high spatial resolution (iodine 
color map) and eliminates registration problems with 
no additional radiation exposure.(3) In our patient, 
dual-energy CT showed a perfusion defect beyond 
an obstructive clot. Although this was not essential 
for diagnostic confirmation, it was very illustrative in 
terms of imaging. 

According to the original and revised Prospective 
Investigation of Pulmonary Embolism Diagnosis II 
criteria, a solitary moderate-size or large triple-matched 
defect in the lower lung zone on V/Q scintigraphy and 
chest X-ray indicates an intermediate probability of PE 
and is nondiagnostic, respectively, a moderate defect 
covering 25-75% of a lung segment and a large defect 
covering > 75% of a lung segment.(4,5) In patients 

with PE, pulmonary infarction has an incidence that 
ranges from 10% to 30% and typically presents on CT 
as pleural-based wedge-shaped opacities in cases of 
occlusion or subocclusion of segmental/subsegmental 
arterial branches, often in association with the RHS.
(6,7) The RHS is defined as a focal area of ground-glass 
opacity surrounded by a more or less complete ring of 
consolidation.(8,9) Although it was originally described 
in the context of organizing pneumonia, it has been 
shown to be associated with several other lung diseases, 
including PE.(7,10,11) In immunocompetent patients, an 
RHS with reticulation within the halo (reticular RHS) in 
a juxtapleural location is highly suggestive of pulmonary 
infarction, usually secondary to thromboembolic 
disease.(12-14) 

In an appropriate clinical context, the presence of a 
reticular RHS on unenhanced CT scans and nondiagnostic 
V/Q scans increase the likelihood of PE. In very specific 
situations, it might allow us to avoid the use of contrast 
media. Multicenter studies are needed in order to 
investigate this possibility. 
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