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Spiral CT Scanning of the Paranasal Sinuses

James N. Suojanen and Fintan Regan

Summary: Because of the interest in reducing the time and
radiation required for screening sinuses with CT, we compared
the quality of conventional coronal CT images with coronally
reconstructed, axially acquired spiral CT images. The spiral re-
constructions compared favorably with the conventional images
and had significantly less motion and dental amalgam artifacts.

Index terms: Paranasal sinuses, computed tomography; Com-
puted tomography, technique

With the advent of endoscopic sinus surgery
and a better understanding of paranasal sinus
physiology, coronal computed tomography
(CT) has become the modality of choice for the
evaluation of sinus disease (1). Concerns re-
garding radiation exposure, costs, and imaging
times have arisen, particularly when the axial
plane needs to be imaged (2). This has led
several authors to suggest methods for maxi-
mizing diagnostic information with limited stud-
ies (2-4). However, not all patients can assume
or maintain the position for this study and a
limited examination usually requires that a pa-
tient with significant disease have a more com-
prehensive study performed later. Depending
on the rate of reexamination in a given practice,
any savings of time, money, or radiation dosage
may not be realized.

Spiral or helical CT scanning is a new tech-
nique that has proved useful in the evaluation of
the head and neck (5). Because it permits rapid
volumetric data acquisition, spiral CT scanning
should permit reconstructions of high quality so
that images might only need to be acquired in
one plane. Additionally, because it often uses a
reduced-milliampere-second technique, radia-
tion exposure for all patients would be reduced.
To determine whether this technique could pro-
duce an acceptable imaging evaluation of the

paranasal sinuses, we compared the diagnostic
quality of axially acquired spiral CT images re-
constructed coronally to those of conventionally
acquired coronal images.

Materials and Methods

Thirty patients were studied prospectively on a Soma-
tom Plus-S CT scanner (Siemens; Iselin, NJ). Fourteen
were men and 16 were women. Ages ranged from 21 to 79
years (mean age, 45.9 years). Three patients were unable
to maintain the head position for direct coronal images.
Conventional images were obtained using 5-mm-section
collimation at 4-mm intervals with 120 kV and 250 mAs.
Axially acquired spiral data used 2-mm-section collima-
tion and 3-mm/s table feed (pitch, 1.5) for 30 seconds,
with 120 kV and 165 mAs. The images were then recon-
structed at 1-mm increments. Coronally reconstructed im-
ages 0.3 mm thick were then obtained at 4-mm incre-
ments. All data were processed using a bone (ultrahigh)
algorithm. The coronal images were compared by two
independent observers (one senior member of the Amer-
ican Society of Neuroradiology) who evaluated the detail
of ostiomeatal unit anatomy, anatomic detail elsewhere,
lesion conspicuity, and freedom from both dental amal-
gam and motion artifacts. Scores of 1 to 3 were assigned
(fair to excellent). Differences were assessed using stan-
dard parametric statistical techniques, and differences
were considered significant when P < .05. Interobserver
variability was assessed using a « test (6).

Results

All of the scans were of diagnostic quality.
The interobserver k was .61, indicating very
good agreement beyond chance. Both the re-
constructed images and the direct images
showed the ostiomeatal anatomy and anatomic
detail equally well, although the conventional
scan scores were higher and the reconstructed
images did have some step artifact (Table, Fig-
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Comparison of spiral reconstruction with direct coronal images*
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Ostiomeatal Bone Detail Lesion Freedom from
Unit Anatomy Conspicuity Artifact
Reconstructions 2.45 *+ 0.69 2.50 = 0.51 2.64 = 0.50 2.97 = 0.10
Direct 2.55 = 0.69 2.70 = 0.47 2.57 = 0.51 2.05 = 0.60
NS NS NS Difference, P < .005

Note.—NS indicates no significant difference.

* Images were graded on a scale of 1 (fair) to 3 (excellent) by two independent observers; mean scores = SD are given; 27 subjects were

studied.

ure 1). Lesion conspicuity was not significantly
different, although the reconstructed images did
not show minimal mucosal thickening or some
fine ethmoidal septa. The reconstructed images
were significantly freer from artifact than the
conventional images (Table, Figure 2). None of
the reconstructed images was compromised by
patient motion during the spiral scan.

Discussion

Spiral CT scanning of the paranasal sinuses
produces images of diagnostic quality compa-
rable to that of directly acquired images, with-
out degradation from motion or dental amal-
gam artifacts. The reconstructed spiral images
did not demonstrate minimal membranous
thickening or some fine ethmoidal septations

Fig 1. Direct conventional coronal CT
image (A) and coronal reconstruction (B)
from axial spiral CT images at the level of
the infundibulum (arrow) and uncinate pro-
cesses. Some of the fine ethmoidal septae
(curved arrow) are not as well demonstrated
on the reconstruction.

Fig 2. Direct (A) and reconstructed (B)
coronal images through the posterior max-
illary sinuses show some soft tissue along
the wall (arrows), which is partially ob-
scured by artifact from dental amalgam in A.

because of lower anatomic resolution. That is,
assuming a 25-cm field of view, direct coronal
images with a 512 X 512 matrix give a 0.49 X
0.49-mm pixel. The spiral axial images are
spaced 1 mm apart, so the pixel size will be 0.49
X 1.00 mm for the coronally reconstructed im-
ages. However, this slightly decreased resolu-
tion did not significantly affect clinically impor-
tant anatomic detail.

The spiral technique offers other advantages
as well. In our study, the spiral data were ac-
quired in a single plane with reduced-milliam-
pere-second techniques (165 mAs versus 250
mAs), with a pitch of more than 1 (pitch, 1.5),
and with no gantry angulation. All of these fac-
tors act to reduce patient radiation dose, al-
though we have done no phantom studies. The-
oretically, dosages in the spiral studies will be of
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the same order of magnitude as conventional
low-dose CT done in two planes (4). Addition-
ally, patients need not flex their necks; 10% of
our patients could not assume and/or maintain
the position for direct coronal images. The spi-
ral data could also be reconstructed in multiple
planes or three-dimensionally without addi-
tional special processing, scanning time, or ir-
radiation. These imaging capabilities can be im-
portant when studying patients with tumors or
after trauma (7, 8).

Spiral CT scanning techniques are currently
capable of producing diagnostically useful stud-
ies of the paranasal sinuses quickly and with
reduced-milliampere-second techniques. As
computer hardware continues to be improved,
the speed and quality of image reconstructions
should improve sufficiently so that this will be-
come the CT technique of choice for both
screening and complete examinations in this
region.
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