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The Usefulness of Three-Dimensional Imaging with
Spiral CT for Evaluation of the Upper Airway Lesions

Jin Hwan Kim, M.D., Hyun Ung Kim, M.D., Sang Hoon So, M.D.,,
Young Soo Rho, M.D., Hyun Joon Lim, M.D., Dae Young Yoon, M.D.’

Department of Otorhinolaryngology-Head and Neck Surgery and Radiology’,
College of Medicine, Hallym University, Seoul, Korea

Background : Three-dementional imaging with spiral CT(3D spiral CT) is a well established
imaging modality which has been investigated in various clinical settings. However the 3D spiral
CT in upper airway disease is rarely reported and its results are still obscure.

Objectives : To access the usefulness of 3D spiral CT imaging in patients with upper airway
diseases.

Materials and Methods : We performed 3D spiral CT in fourteen patients in whom upper airway
diseases were clinically suspected. Nine of these patients had upper airway stenosis, two had
laryngeal cartilage fracture, and three had laryngo-hypopharyngeal cancer. For evaluation of
location and extent of the lesions, we compared the findings of 3D imaging with those of air
tracheogram, conventional 2D CT images, endoscopic and operative findings.

Results : In case of stenosis, 3D spiral CT provide significant useful information, particularly the
site and length of the stenotic segment. But, it was difficult to define the fracture of the laryngeal
framework and to detect the cartilagenous invasion by head and neck cancer using the 3D imaging.
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Conclusion

The 3D spiral CT was an useful adjunctive method to assess some kind of upper

airway disease but not in others. So, we should compare the findings of 3D images with those of

other diagnostic tools for accurate diagnosis of the upper airway disease.
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Table 1. Patient’s profile

No. Sex/Age Diagnosis Cause Treatment

1 M/56  Subglottic stenosis Intubation End to end anastomosis
2 F/38  Subglottic stenosis - Tracheostomy End to end anastomosis
3 F/66  Substomal stenosis Tracheostomy End to end anastomosis
4 M/25  Subglottic & supracarinal stenosis Burn End to end anastomosis

and T-tube insertion

5 F/25  Subglottic stenosis Intubation Removal of granulation
and T-tube insertion
6 F/60  Subglottic stenosis Tracheostomy Radial incision and dilatation
with T-tube insertion
7 F/69  Substomal stenosis Intubation Removal of granulation
and T-tube insertion
F/63  Adenomatous goiter Trachea obliteration  Near total thyroidectomy
M/55  Glottic stenosis Intubation Observation
10 M/48  Thyroid cartilage fracture Trauma ORIF
11 M/32  Thyroid cartilage fracture Trauma ORIF
12 MI62  Laryngeal cancer Hemilaryngectomy
13 M/76  Hypopharyngeal cancer Total laryngopharyngectomy
14 M/58  Laryngeal ancer Supracricoid laryngectomy

ORIF: open reduction and internal fixation

Table 2. Comparison of endoscopic, air tracheogram, 3D spiral CT findings and operative findings
in nine patients with airway stenosis

No. (% of IczirllgtcjlsacroI’Js}t/enosis) (lerégut'h%ailzci}rlxegt%?crpn)+ (lenzlt)h/sdlpgr%legrl,‘cm) Operative findings
1 90 3707 2.8/0.9 3cm in length, Cartilagenous type
2 80 31 45/0.7 4cm in length, Cartilagenous type
3 %0 - 3/05 2.5cm in length, Cartilagenous type
4 100 (subglottic) 4/0 45/0 5cm in length, Cartilagenous type
5 50 (supracarinal) - - 05cm in length
6 100 54/0 390 granulation tissue, Mucosal type
7 70 - 2.5/0.8 membranous web
8 80 34/05 45/0 granulation tissue, Mucosal type
9 exteral compression 3711 5/1 tracheal deviation

AE fold swelling - no stenotic segment

4+

: stenotic segment length/diameter of most stenotic lesion. * : bisegmental stenosis.
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Table 3. Comparison of endoscopic, 2D CT, 3D spiral CT findings and operative findings in five
patients with other airway lesions

No. Endoscopy Air tracheogram 3D spiral CT Operative findings
10 vocal cord asvmmetry  right thyroid cartilage fracture multiple linear fracture right thyroid cartilage fracture
with dislocation at thyroid cartilage
11 vocal cord palsy left thyroid and cricoid left thyroid and cricoid left thyroid and cricoid
with swelling cartilage fracture cartilage fracture cartilage fracture
12 glottic mass intact laryngeal cartilage thyroid cartilage thyroid cartilage invasion (-)
partial destruction
13 nght pyriform sinus mass thvoid cartilage thyroid cartilage thyroid cartilage invasion (+)
destruction anterior wall destruction
14 glottic mass with anterior anteriorly displaced of thyroid cartilage thyroid cartilage invasion (-)
commissure involve right thyroid cartilage partial destruction

Fig. 1. A’ A sagittal MPR image of 3D spiral CT shows moderate circular stenosis at the level of
the 6th cervical vertebra. B: A coronal MPR image of 3D spiral CT obtained at the same level
shows similar tracheal stenosis. However whether cartilagenous type or mucosal type of tracheal
stenosis can not be evaluated.
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Fig. 3. A- 2D CT axial image shows fracture dislocation at the left anterior portion of thyroid
aartilage(arrow). B: Anterior oblique image of 3D CT acquired with a density threshold of 150
Hounsfield Unit(HU) reveals smooth defects in both anterolateral aspects of the thyroid
aartilage(black arrows). Left defect represented “pseudofracture” due to irregular ossification o
the cartilage.

Fig. 4. Patient with hypopharyngeal cancer involving right pyriform sinus and right paraparyngeal
space. A) A axial image od 2D CT suggests that the tumor invades to the right superior cornu
of the thyroid «cartilage(M). B) A 3D CT image shows destruction of right thyroid
cartilage(arrows) but, the defects in midportion of the cartilage represented “pseudoinvasion”.
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