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The phenomenon of reverse mismatched ventilation-perfusion on pulmonary scintigraphy is a fairly common occurrence. We present a patient who was experiencing decreasing oxygen saturation and had a reverse mismatched
ventilation-perfusion imaging pattern associated with radiotracer retention in a main bronchus. Technetium-99m-DTPA
aerosol lung imaging showed tracer retention in the trachea
and right main bronchus, absent ventilation in the right lung,
and normal ventilation in the left lung. Technetium-99m-MAA
perfusion lung images showed normal perfusion of the left
lung and some perfusion in the right lung. These findings
represented a reverse ventilation-perfusion mismatch. Reverse mismatched ventilation-perfusion, or totally absent
ventilation with preservation of some perfusion in the right
lung, resulted in functional intrapulmonary shunting, which
explained the decreasing oxygen saturation observed in this
patient.
A concurrent portable chest radiograph showed elevation
of the right hemidiaphragm, a shift of the mediastinum to the
right, deviation of the endotracheal tube, narrowing of the
intercostal space of the right thorax, and collapse of the right
lower lobe. The radiographic findings of underventilation of
the right lung with atelectasis of the right lower lobe were due
to mucous plugging the right main bronchus.
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A 19-y-old man was involved in a high-speed car accident. The
vehicle collided with a telephone pole at a speed of 90 mph. He
was partially ejected from the vehicle and the car came to rest
on the patient’s lower body. The patient lost consciousness at
the scene, was extricated from beneath the automobile, intubated with an endotracheal tube at the scene, and transferred to
the medical center. He received Lasix and mannitol en route.
The diagnosis was status post-motor vehicle accident and
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multiple trauma injuries with brain stem injury, right parietaloccipital subdural hematoma (closed head injury), C-7 and T-1
fractures, and gasoline burns to the buttocks.
CASE REPORT

The first chest radiograph of the patient after admission
showed patchy opacity in the right lung, suggesting pulmonary
contusion and a normally placed endotracheal tube (Fig. 1A).
Twelve hours later the second chest radiograph showed an
infiltration on the right lung with atelectasis of the right lower
lobe and a small pneumothorax in the left lung (Fig. 1B). The
left pneumothorax was treated by placing a chest tube and the
pneumothorax resolved on the seventh hospital day.
A chest radiograph obtained 4 h before pulmonary scintigraphy (Fig. 2B) showed findings similar to those seen in Figure
2A, except for less apparent atelectasis of the right lower lobe.
A concurrent portable chest radiograph (1 h before pulmonary
scintigraphy) showed atelectasis of the right lower lobe, deviation of endotracheal tube to the right, elevation of the right hemidiaphragm, shifting of the mediastinum to the right, an overexpanded left lung, and an underexpanded right lung (Fig. 2A).
The patient was referred to nuclear medicine for a ventilationperfusion lung imaging study because of decreasing 02 saturation on the tenth hospital day. Technetium-99m-DTPA aerosol
lung images showed tracer retention in the trachea and right
main bronchus, absent ventilation in the right lung, and normal
ventilation in the left lung (Fig. 3A). Subsequent 99mTc-MAA
perfusion lung images showed normal perfusion of the left lung
and some perfusion in the right lung. An area of radioactivity
retention from 99mTc-DTPA aerosol corresponding to the right
main bronchus indicated occlusion of the main bronchial lumen
(Fig. 3B). There was no evidence of pulmonary embolism.
The occlusion of the right main bronchial lumen resulted in
aberrant ventilation of the right lung. This was caused by a
mucous plug. The mucous plug was resolved by suction after
tracheostomy.
The next day the patient underwent C-7 to T-1 corpectomy
with spinal fusion. Five days later, a tracheotomy was performed. A chest radiograph taken 10 d after the spinal fusion
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FIGURE 1. (A) The chest radiograph soon after admission shows a
normally placed endotracheal tube and a patchy opacity in the right
lung suggesting a pulmonary contusion. (B) The second chest
radiograph obtained 12 h later shows an infiltration of the right lung
with atelectasis of the right lower lobe and a small pneumothorax in
the left lung.

showed the right lung was normally expanded. On the twentyeighth hospital day this patient was transferred to another
hospital for rehabilitation.
DISCUSSION

This young man’s motor vehicle accident resulted in multiple
traumatic injuries, including right lung atelectasis and a left
pneumothorax. During the course of hospitalization, his chest
radiographic findings changed within the span of a few hours.
The traumatically injured lung and pleura appeared to be more
vulnerable. The radiographic findings of underventilation of the
right lung with atelectasis of the right lower lobe might be
explained by mucous plugging the right main bronchus. Absent
right lung ventilation was observed with 99mTc-DTPA aerosol
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FIGURE 2. (A) A portable chest radiograph 1 h before pulmonary
scintigraphy shows atelectasis of the right lower lobe, deviation of
endotrachial tube to the right, elevation of the right hemidiaphragm,
shifting the mediastinurn to the right, an overexpanded left lung, and
underexpanded right lung. (B) A chest radiograph obtained 4 h before
pulmonary scintigraphy shows findings similar to those of Figure 2A
except for less apparent atelectasis of the right lower lobe.

with accumulation of this radiotracer in the right main bronchus. A pattern of reverse mismatched ventilation-perfusion
(totally absent ventilation with preservation of some perfusion
in the right lung) led to functional intrapulmonary shunting, which
explained the clinically decreasing oxygen saturation (1).
Positive pressure ventilation support has been reported to
cause ventilation-perfusion reverse mismatch (2,3). In these
cases there was still some ventilation of the diseased lung. This
is different from this patient’s totally absent ventilation of the
right lung. In addition to bronchial obstruction and positive
pressure ventilation support, reversed mismatched ventilationperfusion has been reported in the following conditions:
pulmonary hypertension (4), pulmonary infection (5), lung
cancer (1,6–8), septic embolism (9), transient nitrofurantoin
toxicity (10), tumor mass in the main bronchus (11), and
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FIGURE 3. (A) Technetium-99m-DTPA aerosol lung images show tracer retention in the
trachea and right main bronchus (open arrow),
absent ventilation in the right lung, and normal
ventilation in the left lung. An area of radioactivity retention from 99mTc-DTPA aerosol corresponding to the right main bronchus (open
arrow) indicates occlusion of the main bronchial
lumen. (B) Subsequent 99mTc-MAA perfusion
lung images show normal perfusion of the left
lung and some perfusion in the right lung. The
open arrows identify the retained 99mTc-DTPA on
the 99mTc-MAA images.

aspirated medication (12). This patient had a mucus plug in his
right main bronchus that caused bronchial obstruction.
CONCLUSION

The imaging finding of a reverse mismatched ventilationperfusion pattern on a lung scintigraphy is a fairly common
occurrence. This patient’s reverse mismatched ventilationperfusion finding was associated with radiotracer (99mTcDTPA) retention in 1 main bronchus and absence of ventilation
to the corresponding lung.
Radiotracer (99mTc-DTPA) retention in a mucus plug in a
main bronchus may be observed only with 99mTc-DTPA aerosol
lung imaging. Technetium-99m-MAA would not accumulate in
a bronchial mucus plug because MAA would not come into contact with the mucus plug because it is administered intravenously
as a perfusion tracer. Xenon-133 is a gaseous ventilation tracer
and has never been reported to accumulate in mucus plugs.
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