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Calcification in Chronic Maxillary Sinusitis:
Comparison of CT Findings with Histopathologic Results

Jung Hwan Yoon, Dong Gyu Na, Hong Sik Byun, Young Hye Koh,
Seung Kyu Chung, and Hun-Jong Dong

BACKGROUND AND PURPOSE: It is important to differentiate fungal from nonfungal
sinusitis in order to determine the optimal treatment for chronic sinusitis. The purpose of this
study was to describe the CT findings of calcifications in chronic fungal and nonfungal max-
illary sinusitis.

METHODS: Five hundred ten patients with pathologically proved chronic maxillary sinusitis
were studied with unenhanced CT before undergoing sinonasal surgery. In 36 patients, the CT
scans were reviewed retrospectively to ascertain the shape and location of intrasinus
calcifications.

RESULTS: Calcifications were found in 20 (51%) of 39 patients with fungal sinusitis and in
16 (3%) of 471 patients with nonfungal sinusitis. Direct histopathologic correlation was per-
formed in two of 16 patients with nonfungal sinusitis who had intrasinus calcification. The
location of intrasinus calcification was central in 95% of the patients with fungal sinusitis and
peripheral in 81% of those with nonfungal sinusitis. Although calcifications with a nodular or
linear shape were seen in both fungal and nonfungal sinusitis, fine punctate type calcifications
were seen only in those with fungal sinusitis (50%) and round or eggshell type calcifications
only in those with nonfungal sinusitis (19%).

CONCLUSION: Intrasinus calcifications are different in location and shape between fungal
and nonfungal maxillary sinusitis. Although intrasinus calcification is uncommon in nonfungal
sinusitis, the CT finding of intrasinus calcification may be helpful for differentiating fungal
from nonfungal maxillary sinusitis.

Intrasinus calcification is found in a variety of dis-
eases, including inflammatory conditions and be-
nign or malignant tumors (1). As previously re-
ported (2–6), intrasinus calcification is commonly
found in fungal sinusitis, usually aspergillosis. In-
trasinus calcification can also occur in nonfungal
inflammatory diseases of the paranasal sinus, such
as mucocele or bacterial sinusitis. However, intra-
sinus calcification is uncommon in nonfungal in-
flammatory sinonasal disease and there is little lit-
erature concerning intrasinus calcification in
nonfungal sinusitis (1, 6). It is important to differ-
entiate fungal from nonfungal sinusitis in order to
determine the optimal treatment for chronic sinus-
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itis; moreover, early diagnosis of fungal sinusitis is
important for the prevention of complications in
immunocompromised patients (7). We have occa-
sionally encountered intrasinus calcification within
the inflammatory tissue on CT scans in patients
with chronic sinusitis who underwent imaging be-
fore surgery. We describe the CT findings of intra-
sinus calcification in patients with fungal or non-
fungal chronic maxillary sinusitis and evaluate the
usefulness of these findings in differentiating fun-
gal from nonfungal sinusitis.

Methods
From August, 1, 1995, to July 31, 1997, 510 patients un-

derwent sinonasal surgery for the treatment of chronic maxil-
lary sinusitis. Four hundred fifty-one patients had functional
endoscopic sinus surgery and 59 patients had Caldwell-Luc
operations. Noncontrast CT examinations were performed for
presurgical assessment in all patients. Two radiologists retro-
spectively assessed the CT scans to determine whether calci-
fication was present in the maxillary sinuses that had been
treated surgically owing to chronic inflammation. Thirty-six of
510 patients had intrasinus calcification on CT scans. The or-
ganisms causing sinusitis were pathologically proved by en-
doscopic sinus surgery in 34 patients and by Caldwell-Luc
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TABLE 1: CT findings of calcification in 510 patients with either
fungal or nonfungal sinusitis

Calcification

No. (%) of Calcifications

Fungal Sinusitis
(20/39)*

Nonfungal Sinusitis
(16/471)*

Location

Central
Peripheral
Mixed

19 (95)
1 (5)
0

2 (13)
13 (81)
1 (6)

Shape

Fine punctate
Linear
Nodular
Round or eggshell

10 (50)
10 (50)
8 (40)
0

0
7 (44)

13 (81)
3 (19)

* Number of patients who had intrasinus calcifications on CT scans.

FIG 1. Calcification in aspergillosis.
A, Coronal CT scan shows irregular nodular (short arrow) and fine punctate (long arrow) calcification within the inflammatory tissue

at the center of the opacified left maxillary sinus.
B, Photomicrograph of surgical specimen shows mottled calcifications (arrow) embedded within the fungal mycelium (hematoxylin-

eosin, original magnification 3100).
C, Darkly stained fungal hyphae (short arrows) are seen around the nodular calcification (long arrow) (Gomori’s methenamine silver

stain, original magnification 3100).

operation in two patients. The patients included 14 men and
22 women, ranging in age from 18 to 77 years.

CT examinations were obtained in the coronal plane per-
pendicular to the hard palate with the patient lying prone. All
CT studies were performed with bone algorithms and a 3-mm
contiguous scan technique; contrast material was not admin-
istrated. The CT scans were routinely evaluated with a window
width of 2300 and a level of 300. The windows were changed
to enhance the contrast between the focal high-density area and
surrounding inflammatory tissue for optimal evaluation of the
fine calcifications. Intrasinus calcification was considered to be
present when the focal high-density area was higher in CT
attenuation than that of surrounding inflammatory tissue and
closer to discrete bone density. The slightly increased density
area, suggesting a fungal mass or chronic desiccated inflam-
matory tissue, was not included in the criteria for the presence
of intrasinus calcification. The shape and location of intrasinus
calcification were also evaluated on CT scans by two radiol-
ogists. Four categories of shape and morphology of the calci-
fications were assigned on coronal CT scans: fine punctate,
linear, nodular, and round or eggshell. When the shape of cal-
cification was similar to a polygon or rectangular, it was clas-
sified as nodular. When the shape was globular, round, or rim-
like, it was classified as round or eggshell. When the
calcification was similar to a straight or curved line, it was
considered linear. The location of the calcification was also

categorized into peripheral, central, and mixed patterns ac-
cording to its location within the maxillary sinus on coronal
CT scans. When the center of a discrete calcification or of
conglomerated calcifications was seen within the distal half
between the center of the maxillary sinus and the bony wall,
it was considered to be peripheral in location. Calcification was
considered to be centrally located if it was within the proximal
half from the center of the maxillary sinus. When calcification
was both central and peripheral in location, it was considered
to have a mixed pattern.

Pathologists examined the surgical specimens, specifically
searching for the presence of organisms (nonfungal and fungal)
and calcification. Hematoxylin-eosin was used as a routine
staining method, and Gomori’s methenamine silver stain was
used to confirm the presence of fungal hyphae.

Results
Thirty-nine patients had fungal sinusitis and 471

patients had nonfungal sinusitis on pathologic ex-
aminations of surgical specimens. Thirty-six pa-
tients had focal high-density areas suggestive of
calcification in the maxillary sinus on CT scans.
Intrasinus calcification was found in 20 (51%) of
39 patients with fungal sinusitis and in 16 (3%) of
471 patients with nonfungal sinusitis. The infecting
organism was Aspergillus in the 20 patients who
had fungal sinusitis and intrasinus calcification on
CT scans. The intrasinus location of the calcifica-
tion was central within the maxillary sinus in 19
(95%) and peripheral near the sinus wall in one
(5%) of the 20 patients who had aspergillosis of
the maxillary sinus (Table, Figs 1 and 2). In con-
trast to those with fungal sinus disease, the intra-
sinus calcification was located at the periphery near
the sinus wall in 13 (81%) of the 16 patients with
nonfungal sinusitis (Table) (Figs 3 and 4).

The shape of the intrasinus calcification was fine
punctate (50%), linear (50%), and nodular (40%)
in the patients with fungal sinusitis (Table, Figs 1
and 2). Although nodular or linear calcification was
also present in patients with nonfungal sinusitis,
round or eggshell calcification with smooth mar-
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FIG 2. Calcification in aspergillosis. Coronal CT scan shows nodular (short arrow) and linear (long arrow) calcifications located centrally
in the right maxillary sinus.

FIG 3. Calcification in nonfungal sinusitis.
A, Smoothly marginated linear calcification (large arrow) is seen near the floor of the left maxillary sinus. The calcification is located

at the periphery of the sinus and there is a thin layer of soft-tissue density (small arrows) separating the calcification from the sinus
wall.

B, Photomicrograph of surgical specimen shows calcification (short arrow) within the thickened fibrotic submucosal layer of the
maxillary sinus. Vascular congestion with dilated capillaries (long arrows) is seen in the edematous superficial submucosal layer (he-
matoxylin-eosin, original magnification 3100).

FIG 4. Ossification in nonfungal sinusitis.
A, CT scan shows round and eggshell lesions (arrow) in the left maxillary sinus. The calcific density lesions are located near the

inferior wall of the sinus and are separated from the bony wall.
B, Photomicrograph of surgical specimen shows well-marginated round woven bone (short arrow) embedded within the fibrotic sub-

mucosal layer of the maxillary sinus. There is glandular hyperplasia (long arrow) caused by inflammation in the submucosa of the
maxillary sinus (hematoxylin-eosin, original magnification 3100).

gins was seen only in the patients with nonfungal
sinusitis (Fig 4). In the patients with fungal sinus-
itis, all calcifications seen had irregular margins.
Smooth-margined calcification was seen more
commonly in nonfungal sinusitis, and irregular, lin-
ear, or nodular calcification was found in five
(31%) of 16 patients with nonfungal sinusitis.

Histologic examination of surgical specimens
showed calcification embedded in the fungal con-
cretions in the patients with aspergillosis of the
maxillary sinus. The calcification was found to be
surrounded by the fungal mycelia within the fungal
inflammatory tissue (Fig 1). Caldwell-Luc opera-
tions were performed in two patients who had
chronic nonfungal maxillary sinusitis and intrasi-
nus calcification on CT scans. In one patient, his-
tologic examination of the surgical specimen re-
vealed calcification embedded within the thickened

fibrotic submucosal layer (Fig 3). In another patient
who had round or eggshell calcification on CT
scans, histologic examination revealed ovoid or
round woven bone in the thickened submucosal
layer of the maxillary sinus. The ossification was
found within the dense fibrosed submucosal layer
composed of hyalinized collagenous tissue in the
maxillary sinus (Fig 4).

Discussion
The prevalence of intrasinus calcification on CT

scans in patients with aspergillosis has been reported
to be between 69% and 77% (4, 6). Intrasinus cal-
cification is known to be a characteristic feature of
fungal sinusitis. Other CT findings of fungal sinus-
itis include bony change of a sinus wall, a focal
mass with increased density within the sinus, and
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infiltration of adjacent soft tissue or bony destruction
in the case of invasive fungal sinusitis (4, 6, 8, 9).
It is important to differentiate fungal from nonfungal
sinusitis, as treatment is different for the two forms
(7). In patients with altered host defenses, such as
those undergoing transplantation, a diabetic, or a pa-
tient with immunodeficiency or leukemia, fungal si-
nusitis can become invasive and cause a fatal com-
plication. Therefore, early diagnosis of fungal
sinusitis may help prevent life-threatening compli-
cations in immunocompromised patients.

We observed intrasinus calcification with less
frequency (3%) in patients with nonfungal chronic
maxillary sinusitis than in those with fungal sinus-
itis (51%). The shape and intrasinus location of the
calcification in nonfungal sinusitis were different
from those of fungal sinusitis. Most of the calcifi-
cations in fungal sinusitis were centrally located
within the maxillary sinus, while the calcifications
in nonfungal sinusitis were usually found at the pe-
riphery, near the wall of the maxillary sinus. Cal-
cification with a nodular or linear shape was found
with both fungal and nonfungal sinusitis; however,
fine punctate calcification was found only in fungal
sinusitis, while smooth-margined, round, or egg-
shell type calcification was found exclusively with
the nonfungal variety.

The different CT features of intrasinus calcifica-
tion may be the result of the different pathogeneses
of calcification. The calcification in fungal sinusitis
develops from metabolic deposits of calcium within
the mycelial mass. Kopp et al (2) and Stammberger
et al (10, 11) reported that the focal hyperdense area
seen on plain radiographs represents calcium phos-
phate and calcium deposits within the necrotic area
of mycelium. The CT appearance of fungal calcifi-
cation may be fine punctate at an early stage and
dense after progression of calcium deposits within
the fungal concretion. The intrasinus central location
of the calcification can be explained by the fact that
the calcification develops within the mycelial mass,
which is usually located in the center of the maxil-
lary sinus. Dystrophic calcification or ossification
can develop in many inflammatory conditions as
well as in other pathologic conditions, including
neoplastic disease, trauma, and injury (12–15). Dys-
trophic calcification caused by a chronic inflamma-
tory process or ossification may also occur in non-
fungal sinusitis. The calcification seems to occur
near the thickened mucosal layer of the sinus that
has been repeatedly affected by a chronic inflam-
matory process. The mechanism of intrasinus cal-
cification is supported by the results of our study,
which showed intrasinus calcification or ossification
in nonfungal sinusitis embedded within the thick-
ened fibrotic submucosal layer of the maxillary si-
nus on histologic examination. This characteristic of
dystrophic calcification in nonfungal sinusitis may
explain the common occurrence of intrasinus calci-
fication at the peripheral location of the maxillary
sinus on CT scans.

Histologic examination of the intrasinus round or
eggshell calcific densities found on CT scans showed
them to be ossifications rather than calcifications. The
uncommon sinus ‘‘lith’’ also may be dystrophic cal-
cification or ossification caused by chronic inflam-
mation of the paranasal sinus (1).

A limitation of our study is that some intrasinus
calcifications found on CT scans were not exam-
ined histologically, because not all of them were
extracted during functional endoscopic sinus sur-
gery, nor were calcifications located deep within
the sinus of patients with nonfungal sinusitis.
Therefore, an exact correlation between calcifica-
tion and the presence of surrounding inflammatory
disease was not possible in all patients.

Conclusion
The CT findings of intrasinus calcification

showed differences in shape and location between
fungal and nonfungal maxillary sinusitis. Although
intrasinus calcification occurs uncommonly in non-
fungal sinusitis, the CT finding of intrasinus cal-
cification may be helpful for differentiating fungal
from nonfungal maxillary sinusitis.

References
1. Som PM, Lidov M. The significance of sinonasal radiodensities:

ossification, calcification, or residual bone? AJNR Am J Neu-
roradiol 1994;15:917–922

2. Kopp W, Fotter R, Steiner H, Beaufort I, Stammberger H. Asper-
gillosis of the paranasal sinuses. Radiology 1985;156:715–716

3. Beck-Mannagetta J, Necek D. Radiologic findings in aspergil-
losis of the maxillary sinus. Oral Surg Oral Med Oral Pathol
1986;62:345–349

4. Zinreich SJ, Kennedy DW, Malat J, et al. Fungal sinusitis:
diagnosis with CT and MR imaging. Radiology 1988;169:
439–444

5. Kwon J, Park KH, Park SI, Jin SY. Aspergillosis of the paranasal
sinuses: diagnostic significance of the computed tomography.
Yonsei Med J 1989;30:294–297

6. Chang T, Teng MMH, Wang SF, Li WY, Cheng CC, Lirng JF.
Aspergillosis of the paranasal sinuses. Neuroradiology 1992;34:
520–523

7. Johnson JT, Ferguson BJ. Infection. In: Cummings CW, Fredrick-
son JM, Krause CJ, Harker LA, Schuller DE, Richardson MA,
eds. Otolaryngology: Head and Neck Surgery. 3rd ed. St Louis:
Mosby; 1998:1:1107–1118

8. Patel PJ, Kolawole TM, Malabarey TM, Hulailah A, Hamid F,
Chakaki M. CT findings in paranasal aspergillosis. Clin Radiol
1992;45:319–321

9. Silverman CS, Mancuso AA. Periantral soft-tissue infiltration
and its relevance to the early detection of invasive fungal si-
nusitis: CT and MR findings. AJNR Am J Neuroradiol 1998;19:
321–325

10. Stammberger H, Jakse R, Raber J. Aspergillus mycoses of the
paranasal sinuses: detection, analysis of roentgen opaque
structures in fungal concretions. HNO 1983;31:161–167

11. Stammberger H, Jakse R, Beaufort F. Aspergillosis of the par-
anasal sinuses: x-ray diagnosis, histopathology, and clinical as-
pects. Ann Otol Rhinol Laryngol 1984;93:251–256

12. Kim KM. Apoptosis and calcification. Scanning Microsc 1995;
9:1137–1178

13. Hussmann J, Russel RC, Kucan JO, Khardori R, Steinau HU.
Soft-tissue calcification: differential diagnosis and therapeutic
approaches. Ann Plast Surg 1995;34:138–147

14. Hammoudeh M, Rahim Siam A, Khanhar I. Spinal stenosis due
to posterior syndesmophytes in a patient with seronegative
spondyloarthropathy. Clin Rheumatol 1995;11:464–466

15. Fehr P, Diener PA, Benz D, Lorenz U. Ossification of the en-
dometrium: an unusual finding in secondary sterility. Gynakol
Geburtshilfliche Rundsch 1993;33:31–33


	Main Menu
	Help
	Volumes 18-20 Table Contents
	April 1999, Vol. 20, No. 4 Table of Contents

