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Respiratory Nuclear Medicine for
General Radiologist

Kazuyoshi Suga

This paper describes some of the basic pathophysiologic
information required for the interpretation of pulmonary per-
fusion and ventilation scintigraphy, i. e., perfusion reduc-
tion associated with hypoxic vasoconstriction due to venti-
latory dysfunction, vascular beds in the upper lung as a re-
serve of perfusion, stripe sign, fissure sign, characteristic MAA
distributions in right-to-left shunt, and different tracer dis-
tributions in the lung according to tracer sizes. The utility
of perfusion and xenon-133 SPECT in the evaluation of corss-
sectional lung function in various disorders is also empha-
sized. Also described are the utility of Tc-99m-DTPA lung
scan in the evaluation of alveolar permeability, Ga-67 scan
in the diagnosis of sarcoidosis, bone scans in the diagnosis
of pulmonary metastatic calcifications and stress rib frac-
tures, lymphoscintigraphy in the diagnosis of chylothorax,
and Tc-99m-HSA scan in the detection of bleeding sites.
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Fig. 1 Pulmonary perfusion scan ob-

AR tained with ™ Tc-MAA in a 2-year-old boy

; """“ W With an aspirated endobronchial foreign
body (peanut)in the left main bronchus
(reproduction from ref. 3). Pulmonary perfu-
sion decreased in the left lung owing to
hypoventilatory vasoconstriction (right,
arrows).
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Fig. 2 Pulmonary perfusion scans
with intravenous injection of #'™Kr glu-
cose solution before and after exer-
cise load. Tracer activity shifts and dis-
tributes to the upper lung fields after
exercise in a healthy subject(top). By
contrast, no significant perfusion
change is observed after exercise in
this case of silicosis with tiny opaci-
ties throughout the lung, indicating a
reduction in the reserve pulmonary
capilllary bed that can be accessed
at the time of exercise.
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Fig. 3 Distribution of V (ventilation)and f)(perfusion)against log V/Q (ventilation-perfusion) ratios. In normal lungs, the V and Q go to lung
units with log V/Q ratios near 1. In cases of pulmonary thromboembolisms, there is a large increase in V to lung units with abnormally high
log V-Q ratios, contributing to uneven ventiation and perfusion distributions.
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Fig. 4 Total-body image after *"Tc-MAA
injection in a 3-month-old child with an int-
racardiac right-to-left shunt associated with
complex cardiac anomalies (reproduction from
ref. 8). Extrapulmonary tracer accumulation
is seen in the brain, kidneys, spleen, liver, and
thyroid, whereas, tracer activity of the liver
is less than that of the kidneys and spleen
(arrowhead). MAA particles distribute
nonuniformly with a “quantum mottling™ pat-
tern in extrapulmonary soft tissues. A
hypoperfused area is seen in the left cere-
bral hemisphere associated with cerebral
infarction.
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Fig. 5 Ventilation and perfusion study in a 65-year-old man with pulmonary emphysema associated with smoking (reproduction from
ref. 10). Chest CT scan (top, left)and density mask CT images (middle, left)show central-dominant low attenuation lung areas (black).
Peripheral lung areas are relatively spared from these emphysmatous changes. **"Tc-MAA planar and SPECT images (top, right; bot-
tom, middle)show periphery-dominant perfusion with a stripe sign (arrows). ¥XeSPECT study shows faster '*Xe clearance in the pe-
ripheral lung areas with stripe sign on the perfusion scan than in the central lung area(bottom).
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i\: shn —# 120 sec 240 sec Fig.6 A 3-year-old child with ob-
structive bronchiolitis after severe
type 7 adenoviral pneumonia

.1 "i » ‘ (reproduction from ref. 11).
Chest CT scan shows heteroge-
il Ry | .- neous hyperinflation and mild
SQubriam  TERRLEH b bronchiectatic changes through-
-_-—--- out the lungs (top, right). Poste-
# "» v R | rior images of ™Xe ventilation
.j ‘. scan show considerable '3¥Xe
. ‘ ' retention throughout the lungs
o et ol eV #h (left; arrows). *"Tc-MAA perfu-
‘ sion scan shows a perfusion
: f " 4 defect aiong the minor pieurai fis-
" % " 3 o® A E4 r‘- sure, representative of “fissure
P i sign” (bottom, right; white

- TR - i POST arrows).
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