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Relatively high F-18 fluorodeoxyglucose uptake
in paranasal sinus aspergillosis: A PET study
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We report a case of maxillary sinus (MS) aspergillosis studied by positron emission tomography
(PET) with F-18 fluorodeoxyglucose (FDG) and by “’Ga-citrate (Ga) single photon emission
computed tomography (SPECT). The FDG uptake existed in the lesion and along the inflammatory
edematous mucous membrane of the MS. Ga uptake occurred not only in the lesion and in the
mucous membrane but also in the MS. Relative quantification, the standardized uptake value (SUV)
of the lesion showed relatively high FDG uptake (3.7). But in other reports, many malignant head
and neck tumors had a SUV below 3.7. It was thought to be difficult to differentiate between
aspergillosis and malignant head and neck tumors by FDG-PET.
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INTRODUCTION

AsperGILLOSIS of the paranasal sinuses is caused by a
spore-forming fungus which is usually found in the soil
and air.! The paranasal sinus is not a common site for
aspergillosis and several reports have described this fun-
gal disease.? But, to our knowledge, this is the first report
of aspergillosis of the paranasal sinus investigated by
positron emission tomography (PET) with F-18-fluoro-
2-deoxy-D-glucose (FDG). FDG has been used in clini-
cal PET to differentiate between benign and malignant
lesions.> In this case, invasive aspergillosis of the sinus
showed a relatively high uptake of FDG.

CASE REPORT

A 65-year-old man presented with a 2-month history of
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progressive left nasal obstruction and left rhinorrhea.
Clinical examination showed polyps in the left nasal
cavity. Computed tomography (CT) demonstrated a non-
homogeneous soft tissue density in the left maxillary sinus
extending into the left nasal cavity and epipharynx, to-
gether with bone destruction of the medial wall of the left
maxillary sinus. A relatively high density area was noted
inside the left maxillary sinus (Fig. 1). Single photon
emission computed tomography (SPECT) with “Ga-
citrate (Ga) showed an abnormally high uptake to the
posterior and left-posterior part of the physiological accu-
mulation in the nasal cavity and a diffuse abnormally low
uptake in the left maxillary sinus (Fig. 2). The former
abnormal uptake corresponded to the high density area
and the latter corresponded to the soft tissue density in the
left maxillary sinus in the CT scan image. Subsequently,
FDG-PET was performed to further examine the nasal/
paranasal sinus region. FDG was produced with the NKK-
Oxford superconducting cyclotron and NKK synthesis
system. A HEADTOME IV SET-1400W-10 (Shimadzu
Corp., Japan) was employed for the PET study. It has 4
detector rings providing 7 contiguous slices at 11 mm
intervals. The effective spatial resolution used in the
study was 14 mm in FWHM. The transmission scan was
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Fig.1 Plain CT showing bone destruction and an area with a
relatively high density.
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Fig. 2 Ga-SPECT showing abnormal high uptake to the poste-
rior and left-posterior part of the physiological accumulation in
the nasal cavity and diffuse abnormal low uptake in the left
maxillary sinus.
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Fig. 3 FDG-PET image showing an annular-shaped FDG up-
take was noted in the periphery of the left maxillary sinus, with
arelatively higher FDG uptake extending from the interior of the
sinus to the nasal cavity.

performed with a ®*Ge/%®*Ga ring source for attenuation
correction. Images were obtained from 40 to 55 minutes
after intravenous injection of 370 MBq FDG in the fasting
condition. As shown in Fig. 3, an annular-shaped FDG
uptake was noted in the periphery of the left maxillary
sinus, with a relatively higher FDG uptake extending
from the interior of the sinus to the nasal cavity. A circular
region of interest (ROI) 6 mm in diameter was drawn in
the higher uptake area. And quantitative analysis of the
mean activity in the ROI was performed by computing the
standardized uptake value (SUV) with the following
formula:

mean ROI activity (MBqg/ml)
injected dose (MBg/kg body weight)

The calculated SUV in this area was 3.7.

Open biopsy of the left maxillary sinus was performed
the next day. Examination showed an edematous mucous
membrane with retention of yellowish pus indicating an
inflammatory process. No tumor or other growth was
present. We also noted the complete disappearance of the
laterosuperior portion of the nasal bone in the interior wall
and the concha nasalis media, as well as the presence of
numerous black sludge-like masses covering the area
extending from the interior wall of the left maxillary sinus
to the nasal cavity. Histopathological examination of the

SUV =
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black masses showed a large number of fungus balls,
identified as aspergilli. In addition, accumulation of in-
flammatory cells such as lymphocytes was also noted. A
diagnosis of aspergilloma with paranasal sinusitis was
confirmed. Removal of the black masses was removed
followed by maxillary sinus and nasal cavity washing and
drainage, with normal saline and anti-fungal drugs. The
procedure was repeated daily for seven days, and the
patient was discharged with no pain or nasal discharge.

DISCUSSION

Aspergillosis of the nose and paranasal sinuses is not
common but more cases have been recognized in recent
years.” Aspergillomycosis of the sinuses is of four patho-
logical types: non-invasive, invasive, fulminant and aller-
gic type.'? Based on the clinical presentation, this patient
had invasive aspergillosis of the nose and paranasal si-
nuses. The diagnosis was based on the presence of large
quantities of black sludge-like masses covering an exten-
sive area of the nasal cavity and extending from the medial
wall of the maxillary sinus to the nasal cavity.

As for the image diagnoses, the CT image showed
marked bone destruction, and nonhomogeneous soft tis-
sue density in the left maxillary sinus; and relatively high
density was noted inside the left maxillary sinus. The bone
destruction was a finding that strongly indicated malig-
nancy. A diagnosis of aspergillosis on the CT images,
however, was made based on the presence of the relatively
high density.®

On the Ga-SPECT image, two abnormal uptakes were
shown. The abnormally high uptake to the posterior and
left-posterior part of the physiological accumulation in
the nasal cavity also suggested the possible presence of
malignancy. The other abnormal uptake in the left maxil-
lary sinus corresponded to the inflammation in the left
maxillary sinus in comparison with CT and open biopsy
findings. PET study showed two FDG uptakes which
were a relatively higher FDG uptake extending from the
interior of the sinus to the nasal cavity and an annular-
shaped FDG uptake in the periphery of the left maxillary
sinus. In comparison with Ga-SPECT images, the rela-
tively higher FDG uptake extending from the interior of
the sinus to the nasal cavity corresponded to the abnor-
mally high uptake in the posterior and left-posterior part
of the physiological accumulation in the nasal cavity. The
extent of the uptake of the lesion on Ga-SPECT was
greater than that on FDG-PET. On the other hand, as for
the left maxirally sinus, there was a important difference
between FDG-PET and Ga-SPECT images. The FDG
uptake existed along the edematous mucous membrane of
the maxillary sinus but the abnormally slight uptake on
the Ga-SPECT image existed in the maxillary sinus. In a
report of liver abscess with Ga-SPECT, Sanger et al.
indicated Ga filling in the liver abscess and that gram-
stain of the aspirate from the liver abscess demonstrated
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neutrophils, but no microorganisms were seen or cul-
tured.® Otherwise, in a report of macroautoradiography on
FDG uptake in inflammatory tissue, a high uptake in the
abscess wall and surrounding granulation tissue was
shown. There was a weak positive correlation between
cell density and the degree of FDG uptake.'® And so FDG
are thought not to exist in a lesion which has no blood
flow. On the other hand, on the Ga-SPECT images, ab-
normal low uptake was seen in the maxillary sinus which
had no vessel on the open biopsy findings, and the other
factors apart from blood flow contributed to the uptake of
Ga in the lesion.

In the relative quantitative analysis, the SUV of the
aspergillosis lesion was 3.7, a value that is commonly
seen in malignant tumors. For example, Reisser, et al.!!
reported that the SUVs of 48 malignant head and neck
tumors ranged from 2.0 to 5.9 (the SUVs of 32 of the
48 malignant head and neck tumors were below 3.7).
Laubenbacher, et al.'” showed that the SUVs of 22 head
and neck malignant tumors ranged from 2.0 to 13.8 (the
SUVs of 8 of 22 cases were below 3.7). In our institution,
the SUVs of 80 head and neck malignant tumors ranged
from 2.59 to 20.89 (the SUVs of 7 of 80 cases were below
3.7). Accordingly, when the SUV of the lesion was 3.7, it
was difficult to differentiate between the aspergillosis and
the malignant tumors by means of SUV.

As for the aspergillosis of other portions, Patz et al."?
indicated that the average SUV of pulmonary fungus
nodules was less than 2.1. We think that the SUV in our
patient was artificially high due to the inflammatory
process in the sinus associated with aspergillomycosis. In
general, the degree and type of inflammatory responses
are important in determining FDG uptake.'* Accordingly,
one must be careful when evaluating the results of FDG-
PET study in the presence of inflammation.
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