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Clinical Usefulness of Helical Scanning CT (HES-CT) for Orbital Lesion

Yuko Ogura, Kazuhiro Katada*, Hirofumi Anno*, Katsumi Tsujioka*, Yoshihiro Ida***,
Gen Takeshita, Sukehiko Koga and Takayasu Nomura**
Department of Radiology and Ophthalmology**, Fujita Health University, School of Medicine,
Fujita Health University, School of Hygiene*, Department of Radiology,
Fujita Health University Hospital*#*

Research Code No. : 504.1
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Helical scanning CT (HES-CT) was applied to multiplanar reconstruction (MPR) and 3-D imaging
for the diagnosis of 65 patients with orbital lesions. We employed the the Toshiba TCT-900S, a
fourth-generation high-speed CT scanner equipped with a slip-ring system. In HES-CT, scanning was
performed with continuous rotation of the X-ray tube for 30 s, while the couch top was simultaneously
moved at a constant speed of 1 to 2 mm/s. Images were reconstructed from continuous raw data to
obtain a slice pitch of 1 mm in the longitudinal direction. HES-CT was found to have some advantages
over conventional thin slice CT: 1) a wide area could be scanned in a short time (30 s) without motion
artifact, 2) small lesions could be easily detected because slice images could be generated with a fine
pitch at arbitrary positions from continuous raw data, 3) MPR images had good continuity in the
longitudinal direction, and 4) high contrast of structures was obtained in the orbital region. HES-CT
was considered to be useful for the detection of orbital lesions.
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Fig. 1 45-year-old woman with optic sheeth
meningioma
(a) Axial image obtained from continuous raw
data with interpolation calculation by helical
scanning (HES-CT). (imaging parameters: 140
kV, 100mA ; 2mm slice ; couch top speed, 1. 5mm/
s, scanning time, 30s; total contrast medium
volume, 90ml). A good contrast was obtained
between orbital structures and fat tissue. (b)
Multiplanar reconstraction (MPR) images recon-
structed from axial sections, which were extract-
ed continuous raw data by HES-CT. The left
optic nerve (arrowheads) through the tumor was
clearly visualized.
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Fig. 2 3-year-old boy with orbital trauma. MPR image (imaging parameters :
140kV, 100mA ; 2mm slice, couch top speed, 1.5mm/s, scanning time, 30s). MPR
images had good continuity in longitudinal direction due to reduction of motion
artifact during the examination because the scanning time was very short.
Subperiosteal hematoma and small bone fragment (arrowheads) were detected
between left superior rectus muscle and orbital wall.
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Fig. 3 l-year-old girl with bilateral retinoblastoma. MPR images (imaging
paramaeters: 140kV, 100mA ; 2mm slice, couch top speed, lmm/s, scanning
time, 30s). Calcified lesions were clearly recognized in both eye balls.
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Fig. 4 47-year-old man with left choroidal tumor. MPR images (imaging par-
amaeters : 140kV, 100mA ; 2mm slice, couch top speed, Imm/s, scanning time,
30s: slice pitch, Imm ; total contrast medium volume, 70ml). In HES-CT, a
small lesion could be detected using interpolation calculation with a fine pitch
because image reconstruction at arbitrary position was possible with HES-CT.
The small elevated lasion suspected of choroidal tumor (arrows) was visual-
ized on the posterior wall of the left eye ball.
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Fig. 5 1l-year-old boy with blow-out fracture of the left orbital wall. MPR
image (imaging paramaeters: 140kV, 100mA ; 2mm slice, couch top speed, 2
mm/s, scanning time, 30s). The left inferior rectus muscle (arrowheads) and
inferior periorbital fat (arrows) were herniated into the left maxillary sinus

through the fracture.
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Fig. 6 49-yvear-old man with fracture of the left maxillary and frontal bones.
(a) 3-D image with conventional CT scanning (imaging paramaeters : 120kV, 120
mA ; 41 slices ; Imm slice ; total scanning time, 11min). The surface of 3-D image
was irregular due to motion artifact because scanning time was long. (h) 3-D
image with HES-CT (imaging paramaeters: 140kV, 100mA ; 2mm slice, couch top
speed, 2mm/s, scanning time, 30s). The fracture lines (arrows) in supeior and
inferior aspects of the orbit were seen smoothly discontinuity due to motion.
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