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Fig. 1. 64-year-old man with bilateral
glottic cancer with subglottic exten-
sions.

Axial scans at the level of the glottis (A)
shows bilateral soft tissue masses pro-
truding into the lumen. Bilateral sub-
glottic extension can not be clearly dis-
cerned (B). Virtual endoscopic view (C,
inferior view) shows subglottic exten-
sion (arrows). 3D CT laryngography AP
(C) view during quiet breathing shows
irregular double contours at the level of
the glottis and subglottis (arrows).
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Fig. 2. Bilateral transglottic laryngeal
carcinoma.

Axial CT images (A, B, C) show soft tis-
sue masses (arrows) in the left supra-
glottis (A), bilateral glottis (B) and encir-
cling area of the lower infraglottic area
(C).

D. Lateral CT laryngogram shows mul-
tiple double contours on laryngeal air-
way (white arrows).

E. On Lateral CT laryngograms com-
bined with air and cartilage windows.
It is easy to assess the relationship of
the tumor and cricoid cartilage (thin ar-
rows). thick arrows: arytenoid carti-
lage, open arrow: a part of thyroid car-
tilage.
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Fig. 3. Right transglottic cancer with
right vocal cord palsy.

A. AP CT laryngogram during quiet
breathing shows asymmetric double
contours (arrows) at the right vocal
cord.

B. AP CT laryngogram during Valsalva
maneuver reveals incomplete occlu-
sion of the glottis (arrow).

A

Fig. 4. 55-year-old man with papilloma in the anterior portion of the left vocal cord.

A. Axial image shows a focal nodular lesion at the anterior portion of the left vocal cord.

B. A focal low density (mucous secretion) is seen on the posterior wall (arrow).

C. Lateral 3D CT laryngogram shows two masses. The lesion in the vocal cord (open arrows) was later proven to be a real mass,
but the other lesion in the subglottis (arrows) was a secretion.
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Fig. 5. A 57-year-old man with right pyriform sinus cancer affecting the apex.
Axial images during quiet breathing (A) shows mass in the right pyriform sinus. Left pyriform sinus is normal in shape.
Right pyriform sinus is not aerated on 3D CT laryngograms during quiet breathing (B). Normal pyriform sinus is expended and aer-

ated on modified Valsalva maneuvers (C).

Fig. 6. 62-year-old man with bilateral pyriform sinus cancer sparing the apices.
Axial CT at the level of the pyriform sinus with modified Valsalva maneuver (A) shows aerated pyriform sinus apices (arrows).

3D laryngogram during quiet breathing (B) fails to show apices of both pyriform sinuses. However, 3D laryngogram during modi-
fied Valsalva maneuver (C) shows aerated apices (arrows).
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Three-Dimensional CT Laryngography: Clinical Application'

Yong Kim, M.D., Jong Gi Kim, M.D., Hak Jin Kim, M.D.,
Suck Hong Lee, M.D., Soo Guen Wang, M.D.?

'Department of Radiology, College of Medicine, Pusan National University
*Department of Otorhinolaryngology, College of Medicine, Pusan National University

Purpose: To evaluate the clinical usefulness of 3D volume-rendering (VR) CT laryngography during quiet
breathing, Valsalva, and modified Valsalva maneuvers, in those with laryngeal and pyriform sinus lesions.
Materials and Methods: Twenty-seven patients with various laryngeal and hypopharyngeal lesions were exam-
ined by means of four-channel multidetector-row helical CT (LightSpeed OX/i; GE Medical Systems,
Milwaukee, Wis., U.S.A.) during quiet breathing, Valsalva, and modified Valsalva maneuvers. The protocol
included 1.25-mm slice thickness, 3.75-mm rotation, 1.25 mm interval, and a pitch ratio of 3:1. Using an
Advantage Windows 3.1 workstation (GE Medical Systems), 3D VR was generated in regions of interest, in-
cluding all structures with a CT attenuation of between —1022 and —125 HU. Visual assessment of the find-
ings of 3D CT laryngography, including the images obtained during the three different breathing maneuvers,
were analyzed by three radiologists, who reached a consensus. These results were then compared with the
findings of axial CT. The lesions discovered, in descending order of frequency, included laryngeal cancer
(n=12), pyriform sinus cancer with an intact apex (n=6), pyriform sinus cancer with apex involvement (n=6),
laryngeal papilloma (n=2), and hypopharyngeal obstruction with (n=1) and without (n=2) associated vocal
cord palsy. In each case, the findings were confirmed by surgical biopsy, direct laryngoscopy, or CT.

Results: 3D CT laryngography using the VR technique can supplement the information provided by axial im-
ages, and in the assessment of subglottic invasion and pyriform sinus apical invasion, its findings are consis-
tent. In many of our cases, its use during quiet breathing was able to determine whether or not glottic cancer
involved subglottic invasion. In laryngeal cancer cases, furthormore, modified Valasalva can be used to clarify
the condition of the pyriform sinus apex. Dynamic-phase 3D CT laryngography can be used to elucidate the
condition of a patient with vocal cord palsy.

Conclusion: 3D CT laryngography is a new method for the visual diagnosis of vocal cord and laryngeal cancer.
When employed after dynamic diagnosis, it is useful for the evaluation of subglottic extension, pyriform sinus
apical invasion and vocal cord palsy, important indicators in the staging of cancer.

Index words : Larynx, CT
Larynx, abnormalities
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