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which is often hard to detect with assurance.

INTRODUCTION

Clinically and radiographically bronchial obstru-
ction frequently imposes a diagnostic problem
especially when it involves a small lobar or
sublobar bronchus producing only subtle radio-

graphic changes such as vascular crowding
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such a situation CT diagnosis is not rewarding
either unless slices accurately include small and
short obstructed site. The detection of bronchial

obstruction becomes harder still when it is

_incomplete with confusing air trap in the distal

airspace.

In the course of recent lung scan studies on
bronchial obstruction using ggmTc—phytate aerosol
we have noted an interesting phenomenon of
intense, short, segmental aerosol deposition in the
immediate prestenotic bronchus, which precisely

indicated obstruction or stenosis. Characteristi-
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cally the segment was minimally dilated and clu-
bbed, accompanying airspace deposition defect
distally. The value of the ventilation scan using

133 81
Xe gas or

Kr gas in obstructive pulmonary
disease is well documented”? and the test is felt
to be superior to radiography in detecting
bronchial obstruction because obstruction is indi-
cated by a scan defect. But nevertheless the gas
scan finding does not directly indicate the site of
airway abnormality as in “™Tc-phytate aerosol
scan. To our knowledge prestenotic aerosol posi-

tion has not previously been reported in associ-

ation with bronchial obstruction. This article de-

scribes the characteristic radioaerosol lung scan .

findings of bronchial obstruction and stenosis.

MATERIALS AND METHODS

Patients included five men (31-69 years) and
two women (61 and 69 years) with eight lesions.
In one male patient with pulmonary tuberculosis
obstruction was bilateral in both upper lobe bro-
nchi. The obstruction was complete in seven
cases and incomplete with stenosis in one. The
lesion was in the sublobar bronchus (n=3), the
lobar bronchus (n=4), and the mainstem bronchus
(n=1). The causes were chronic inflammation (n=
2), tuberculosis (n=5), and small cell carcinoma
with tuberculosis (n=1). In each patient the diag-
nosis was made on the bases of the radiographic
evidence of bronchial obstruction and distal lung
collapse, and, in addition, confirmatory evidences
of the conventional X-ray tomography, broncho-
graphy and/or bronchoscopy.

Radioaerosol scan was performed following the
inhalation, in a resting tidal breathing - state, of
submicronic aerosol of BgmTc—phytate through a
mask for 5 min in a sitting position® Y The
inhaled radioactivity was approximately 3 mCi
(111 MBq). The aerosol was generated afresh
each time by using a BARC nebulizer (Bhabha
Atomic Research Centre, Bombay, India) after

instillation of 15 mCi (555 MBaq) of *™Tc-
phytate. After rinsing the esophagus, scan was
performed with the subject lying on a scan couch
in the anterior, posféﬁor, and both lateral
positions. A total of 500K counts was accumula-
ted over a period of 8 min per view, which was
nearly twice as much total counts as the reco-
mmended count of 300K. This was to obtain
images with improved quality by maximally eli-
minating the background noise. The sensitivity of
detector was suppressed by setting the filter at
the near baseline level. The gamma cameras used
were Siemens Scintiview II (Model ZLC 7500S)
and Orbiter (Model 6601).

RESULTS

In all seven bronchial obstructions and one
stenosis pathology was clearly indicated by a
short-segmental, intense aerosol deposition in the
immediate, prestenotic bronchus (Fig. 1, 2). Char-
acteristically, the segment was minimally dilated
and clubbed in appearance. It was accompanied
by photopenic airspace deposition defect of coll-
apsed lung distally. In the case with mainstem
bronchial obstruction, intense deposition occurred
in the trachea and contralateral mainstem bron-
chus which were dilated (Fig. 3). In this particu-
lar case the trachea and left mainstem bronchus
constituted the prestenotic airways. In all cases
the radioaerosol scan could clearly indicate bron-
chial obstruction, the radiographic diagnosis of
which was either indirect or obscure due to the
overlying heart, mediastinum, or lung consolida-
tion except in one case with main-stem bron-
chial obsruction (Fig. 4). For example, the chest
radiograph of one patient with chronic inflamma-
tory obstruction of the medial segment of the
right middle lobe showed no evidence of patho-
logy, but thé aerosol scan showed the charac-
teristic, prestenotic aerosol deposition, clearly in-
dicating bronchial obsruction (Fig. 5).
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Fig. 1. Classic prestenotic aerosol deposition in bronchial obstruction. (A) Posteroanterior chest in a 57-year—
old man with chronic fibroatelectatic tuberculosis in the right upper lobe shows moderate lung collapse
(arrowheads) with cranial dislocation of the ipsilateral hilum (arrow). (B) Anterior aerosol lung scan
reveals a large airspace deposition defect in the right upper lobe that is reduced in size (arrowheads).
An intense aerosol deposition is seen in the first branch of the right mainstem bronchus which is
occluded, clubbed, slightly dilated, and retracted superolaterally (arrow). The presence of a small
aerated lung with aerosol deposition above the occluded bronchus is due to overinflated middle and
lower lobes.

Fig. 2. Prestenotic aerosol deposition in bronchial stenosis. (A) Left anterior oblique view of right bron-
chography shows marked narrowing of the very proximal segment of the right lower lobe bronchus
due to bronchial tuberculosis (arrows) with associated lung collapse (arrowheads). (B) Anterior aerosol
lung scan reveals intense aerosol deposition in a short, dilated segment of the intermediate bronchus
due to bronchial tuberculosis (arrow) and associated airspace deposition defect in the collapsed lung
(arrowheads).
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Fig. 3. Modified prestenotic aerosol deposition in mainstem bronchus obstruction. (A) Heavy penetration
posteroanterior chest in a 69-year-man with advanced tuberculosis and intercurrent right mainstem .
bronchial -arcinoma shows an abrupt termination of the tracheobronchial air column at the right
mainstem bronchus (open arrow). (B) Anterior aerosol lung scan reveals complete obstruction of the
right mainstem bronchus with an intense aerosol deposition in the trachea above and left mainstem
bronchus (arrow). This is a modified manifestation of the prestenotic aerosol deposition sign.

DISCUSSION

Bronchial obstruction is one of the most co-
mmon airway conditions caused by a number of
diseases including inflammation, tuberculosis and
tumor. Bronchial obstruction may be either com-
plete or incomplete. Clinically and radiographi-
cally the diagnosis may not be difficult when
obstruction is at the lobar bronchus or higher
level (Fig. 1,3). However it is difficult indeed to
detect the obstruction in a small lobar or sublo-
bar bronchus because the radiographic manifesta-
tions are subclinical or too subtle at best. Fre-
quently it is not possible to radiographically vis-
ualize obstruction directly even in a large bron-
chus because the accompanied lung collapse ob-
scures the pathology. Furthermore, when obstru-
ction is incomplete, a check-valve mechanism
may develop, regionally creating emphysema that
may also mask the pathology. Occasionally the

lung consolidation produced by bronchial obstru-
ction disguise pneumonia (Fig. 5), and when such
a consolidation hides in the cardiac or mediastinal

" shadow diagnosis becomes even more difficult.

It is under these circumstances that the radio-
aerosol scan plays a decisive diagnostic role in
bronchial obstruction or stenosis.

The 'value of ventilation scan using Bye gas
or 8lmKr gas in obstructive pulmonary disease

12 The methods were

has been well established
reported to be superior to radiography in detec-
ting bronchial obstruction by demonstrating air-
space scan defect. But nevertheless ¥xe and
81mKr scans usually do not specifically point to
the site of obstruction as aerosol scan does. Our
series clearly indicates that the aerosol lung scan
has a definite place in detecting bronchial obstru-
ction or stenosis, especially when it is at the
sublobar level (Fig. 2). Thus the site was indi-
cated by an intense, short, éegmental aerosol
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Fig. 4. Prominent prestenotic aerosol deposition sign
in radiographically obscure bronchial obstru-
ction. (A) Posteroanterior chest in a 31-year
-old man with chronic bronchial inflamma-
tion shows marked collapse of the right mi-
ddle and lower lobes with resultant double
triangular opacities along the right cardiac
border (lower arrowheads). The outer trian-
gle denotes lower-lobe collapse and the in-

"~ ner one middle-lobe collapse, obliterating the
cardiac silhouette. Also observe typical upp—
er mediastinal sign (upper arrowheads) indi-
cating massive lower-lung collapse. (B)
Posterior aerosol lung scan reveals classic
prestenotic aerosol deposition sign in the in—
termediate bronchus that is occluded, dila-
ted, and clubbed (arrow). :
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deposition in the prestenotic bronchus which was
slightly dilated and clubbed (Fig. 1-5). The di-
lated bronchus is probably due to true dilatation
and/or pseudodilatation due to intense deposition
of radioaerosol. In each case the clubbed segment
was accompanied by an airspace aerosol depo-
sition defect in the collapsed distal lung. It was
of interest to note that while the characteristic
scan sign was observed in all eight lesions stud-
ied with the aerosol scan, the radiographic
alterations were either inconclusive or indirect at
best in all but one case with carcinomatous ob-
struction of the right mainstem bronchus (Fig. 3).
The mechanism with which such a peculiar
aerosol deposition takes place in the prestenotic
bronchus, which is slightly dilated and clubbed, is
probably related with turbulent bronchial air
flow”. In this connection it is also to be noted
that Boxen and Zhang” ascribed the occurrence
of diffuse radioaerosol deposition in the major
airways in tracheobronchitis to the similar me- ‘
chanism. Such an aerosol deposition in obstruc-
tion site of the lung was also associated with
chronic bronchial wall damage and hindered
mucociliary movement with resultant hold-up of

aerosol migration”.
SUMMARY

The present study has been carried out to
assess the diagnostic usefulness of radioaerosol
lung scan in complete bronchial obstruction (n=7)
and bronchial narrowing (n=1) of varying causes.

9Q"’Tc—phytate lung scan was perforrﬁed using
the aerosol generated by a BARC nebulizer. Scan
alterations were correlated with those of chest

radiography, bronchography, lung CT and/or bro-

. choscopy.

In every case scan showed characteristic, in-
tense deposition of radioaerosol in a short, sli-
ghtly dilated, bronchial segment immediately pro-

ximal to obstruction or stenosis. Characteristi-
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Fig. 5. Classic prestenotic aerosol deposition sign in segmental bronchial obstruction. (A) Po-
steroanterior chest in a 6l-year-old woman with chronic pneumonia in the medial
segment of the right middle lobe shows an ill-defined homogeneous opacity in the right
paracardiac lung, producing cardiac silhouette sign (arrowheads). (B) Right lateral
aerosol lung scan reveals an intense aerosol deposition in the intermediate bronchus,
immediately proximal to the middle lobe bronchus (arrows). An airspace deposition
defect is seen in the collapsed lung segment in anteroinferior aspect (arrowheads).

cally it was accompanted by an airspace aerosol
deposition defect distally.

The finding of a short, clubbed, bronchial radi-
oaerosol deposition with distal airspace defect is
a sensitive, specific indicator of bronchial obstr-
uction or stenosis. It was especially useful in the
detection of the obstruction of a small bronchus
at the lobar and sublobar levels. We propose to

name it the prestenotic aerosol deposition sign.
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