CASE REPORT

Annals of Nuclear Medicine Vol. 7, No. 4, 269-272, 1993

Demonstration of primary tracheobronchial amyloidosis
by **Tc-HMDP bone SPECT
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A case of primary tracheobronchial amyloidosis is reported. A 61-year-old man presented
with a 2-year history of intermittent hemoptysis. Chest X-ray and CT scanning showed
tracheobronchial thickening. Bronchoscopic examination revealed diffuse tracheobronchial
narrowing, and tracheobronchial biopsy detected amyloid deposits. Both 99mTc-HMDP
planar and SPECT images were obtained in this patient. Coronal SPECT images revealed
more precisely that the activity was not in the thoracic cage but in the bilateral hilar region.
Localization of the amyloid deposits could be better determined on SPECT images than

on planar images.

Key words: primary tracheobronchial amyloidosis, bone scan, SPECT, 9™Tc-HMDP

INTRODUCTION

SINCE VAN ANTWERP et al.l described a case of
99mTc-diphosphonate uptake in biopsy-proven amy-
loid deposits in the hip and shoulder joints in a
patient with multiple myeloma, bone seeking
radiopharmaceuticals have been known to localize
in amyloid deposits of various organs.2=5
Pulmonary amyloidosis is classified into tracheo-
bronchial and parenchymal types according to the
site of the amyloid deposition.® We describe a patient
with tracheobronchial amyloidosis, in whom SPECT
demonstrated localized %™Tc-HMDP deposition. To
our knowledge, this is the first reported case of
SPECT demonstration of pulmonary amyloidosis.

CASE REPORT

The patient was a 61-year-old man with a 2-year
history of intermittent hemoptysis. Physical exami-
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nation revealed only slight rales in both lung fields.
Biochemical tests were unremarkable and Bence-
Jones proteinuria was not detected. There were no
amyloid deposits in the gastrointestinal tract, and
no malignancy was detected. Lung function tests
revealed slight obstructive disturbance (VC, 3,130
ml/; FEV, oy, 64%; and DLco, 22.76 m//min/Hg).

Chest tomograms and CT scans (Figs. 1, 2a and
2b) revealed irregular thickening of the walls of
the trachea and main bronchi, with narrowing of
the trachea and right main bronchus, calcified
bronchial walls were observed in both the hilar lobar
and segmental bronchi. There were no significant
changes in the lung fields.

Bronchoscopy revealed diffuse narrowing, irregular
wall thickening, and mucosal redness of the trachea,
main bronchi, and bilateral lobar bronchi (Fig. 3a).

Bronchial biopsy was performed at the bifurcation
of the trachea. Microscopy with Diron staining
showed marked submucosal amyloid depostion
(Fig. 3b).

Bone scintigraphy was performed 3 hours after
intravenous injection of 740 MBq of 99mTc-HMDP.
Both whole body scanning and SPECT were per-
formed. Anterior and posterior whole body scans
revealed unusual activity in the thorax, but it was
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Fig. 1 X-ray tomogram (10 cm) shows irregular wall of
the trachea, main bronchi and lobar bronchi with
narrowing.

Fig. 2a CT image at the carina level shows wall thinken-
ing of both main bronchi and calcified wall of right
hilar lobar bronchus.

2b CT image at the hilar lobar bronchus level reveals
calcified wall of both hilar lobar or segmental bronchi.
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Fig. 3 a left side b right side

a Bronchoscopy reveals diffuse narrowing, irregular wall
thickening, and mucosal redness of the trachea and
main bronchi.

b Microscopy with Diron staining shows marked sub-
mucosal amyloid deposition (arrowheads).
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Fig. 4 Anterior and posterior whole body scans reveal
unusual activity in the thorax, but it is difficult to deter-
mine whether the activity is in the lung or the costal
cartilages.

difficult to determine whether the activity was in the
lung or the costal cartilages (Fig. 4). No other
abnormal uptake was demonstrated.

Transaxial SPECT images verified that the ab-
normal 992Tc-HMDP uptake in the thorax was in
the bilateral hilar regions (Fig. 5). Coronal SPECT
images revealed more precisely that the activity was
in the bilateral hilar lobar bronchi. The activity in
the trachea and bilateral main bronchi was not well
delineated (Fig. 6). No other abnormal intrapulmo-
nary activity was seen in the SPECT studies. The
abnormal 2mTc-HMDP uptake was compatible with
the sites of calcified wall of the hilar lobar bronchi
on CT images.
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Fig. 5 Transaxial SPECT images verify that the ab-
normal 9°mTc-HMDP uptake in the thorax is in the
bilateral hilar regions.

Fig. 6 Coronal SPECT images reveal more precisely
that the activity is in the bilateral hilar lobar bronchi.
The activity in the trachea and main bronchi are not
prominent.

DISCUSSION

In this patient, tracheobronchial biopsy revealed
amyloid deposition in the submucosal tissue. Amy-
loidosis is generally diagnosed by the detection of
typical amorphous eosinophillic extracellular mate-
rial with green birefrigence under a polarizing micro-
scope after Congo red staining. The Diron staining
method used in this case was a histochemical stain.
Other examinations, including endoscopy, abdom-
inal CT, and rectal biopsy, ruled out multiple
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myeloma, rheumatoid arthritis, and malignancy as
causes of the amyloid deposition. This patient was
thus classified as having primary amyloidosis.
Primary amyloidosis of the lung was classified by
Spencer8:? as follows: 1) localized deposits in the
bronchi, 2) multiple or diffuse bronchial deposits,
3) localized or multiple parenchymal deposits, and
4) diffuse parenchymal amyloid infiltration of the
alveolar walls and pulmonary blood vessels. In this
case, there were no abnormalities in either lung field,
so type 2 with multiple or diffuse bronchial deposits
could be considered as the diagnostic bone scintig-
raphy showed unusual accumulation of the bone
scanning tracer in the bronchial amyloid deposits.

In 1975, Van Antwerp et al.? described a multiple
myeloma patient with 99™Tc-diphosphonate uptake
in biopsy-proven amyloid deposits of the hip and
shoulder joints. The mechanism of bone tracer
uptake in amyloid deposits is not clear, but it seems
to be calcium-dependent and attributable to high
calcium content of amyloid-infiltrated tissues. This
hypothesis is supported by the experimental work
of Silverstein et al.? in which increasing tissue
retention of 9"Tc Sn diphosphonate correlated with
the calcium content of the tissue analyzed. In addi-
tion, Yood et al.10 demonstrated an average calcium
content 37 times greater in amyloid-infiltrated livers
than in normal ones. Another proposed mechanism!!
attributes the high uptake of technetium pyrophos-
phate in amyloid deposits to transchelation of 99mTc
atoms from 99mTc-PYP to the abnormal amyloid
protein. There have been some previous reports!?
about the deposition of bone scan tracers in the
lungs with planar image data being demonstrated.
However, no SPECT study of primary tracheo-
bronchial amyloid deposition had been performed
previously. Compared to the planar images, trans-
axial or coronal SPECT images could more precisely
identify the position of the amyloid depositions in
the bilateral hilar regions.

On CT images, neither bilateral hilar lymphade-
nopathy nor calcified lymphnodes were observed.
The 99mTc-HMDP uptake in the hilar region is sup-
posed to be the calcified hilar bronchial wall, which
was verified on CT images. The uptake of 99mTc-
HMDP in the trachea and main bronchus are not so
marked as the activity in the hilar lobar bronchi.
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