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The Significance of 3-Dimensional Imaging in Tracheal Stenosis

Dong Hak Jeong, M.D., Jeong Pyo Bong, M.D., Woon Woo Lee M.D,,
Jeong Rae Rho, M.D., Ki Joon Sung, M.D.*

Department of Otolaryngology, Department of Radiology*,

Yonsei University Wonju College of Medicine

Three-dimensional reconstruction of computed tomographic image(3D CT) is a well-estab-

lished imaging modality which has been investigated in various clinical settings. It i1s commonly

performed in case of congenital or developmental abnormalities, and traumatic fracture of skull

and face that requires reconstruction of osseous structure. However reporting the 3D CT in la-

ryngeal or tracheal stenosis is rare and its results are obscure.

The authors performed 3D CT in six cases of tracheal stenosis and found diagnostic value of

3D CT. A Comparision of diagnostic information obtained from plain X-ray, 2D CT and 3D CT

has performed in total six cases of tracheal stenosis. Surgical treatment of the tracheal stenosis

was following in these cases : tracheal end to end anastomosis in lcase, laryngotracheal end to

end anastomosis in 2 cases. 3D CT information was compared with operative finding. In two of

six cases, satisfactory information was not obtained from 3D CT in evaluating an exact steno-

sis of trachea. Future, it will be helped in evaluating of tracheal stenosis by 3D CT.
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Table 1. Comparison of physical examination, air-tracheogram, 2D CT, 3D CT and surgery in

six patients with tracheal stenosis

Pt} Age/Sex| Primary dis-| Physical exam| Air- 2D CT 3D CT(with Surgery
(Figure)| ease or (include endo-| tracheogram multiplanar refor-
cause scopic finding) mat Image)
1{10/M |TA, Circular steno-|{ Stenotic area|Circular ste-| lem length decrea-| Bronchosco-
(Fig. 1) |SAH sis about 3cm| (probable nosis (midtra-|sad tracheal lumen|py, transfer
below vocal cord | cuff site) cheal level) [ 4cm above carina
2| 24/F |Intubation |Interaryienoid |Stenotic area|Posterior glot-| Stenotic area| Laryngotracheal
(Fig. 2) | (recurrent |fixation Decrea-| (glottic  and|tic and subg-|{from lem above|anastomosis
tracheosto- |sed cord mobility,| suglottic area)| lottic stenosis [cord and 3cm| (Compatible
my) Glottic stenosis below cord with 3D CT)
3| 25/F |[TA, Total  stenosis| Stenosis from| Comminuted | Partial airway in| Permanent
(Fig. 3) | Cerebral (suprastomal | stoma to vocal] Fx, thyroid, |suprastomal tracheostomy
contusion, |area) Edema-|cord Fx. cricoid area
SAH tous vocal cord
4| 50/F |TA, Subglottic gran-|Suglottic and| Anteroposter- |Severe stenosis| Laryngotracheal
(Fig. 4) | SDH ulation suprastomal |ior stenosis on|from subglottis| anastomosis
Senosis suprastomal  [to 2.8cm above| (compatable
area stoma with 3D CT)
5| 61/M |Brain Circular steno-| Total stenosis| Relatively 2cm  length ste-| Tracheal end-
(Fig. 5) ) abscess sis on suprasto-| suprastomal |patent on su-|nosis from about|to-end anasto-
Meningitis | mal area area prastomal Zemabove stoma | mosis (suprasto-
area mal  depression
of anterior tra-
cheal wall)
6( 56/M |Tracheal Ca|Intact larynx |No stenosis in|Circular Well  interpreta-| Tracheal end-
(Fig. 6) this film steno-sis 4cm|tion of stenosis|to-end anasto-
above carina | 4cm above carina | mosis(planned)

TA =traffic accident ; SAH=subarachnoid hemorrhage ; SDH=subdural hematoma.
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Fig. 1. Case 1. Top left. Air-tracheogram reveals stenosis(arrows). Top right. Axial 2D CT image ob-

tained at the level of the 6th cervical vertebra reveals moderate circular stenosis(arrow)..Bottom left.

Multiplanar coronal reformat image shows length of stenosis, effectively(arrows). Bottom right.

Anteroposterior 3D reconstruction of spiral CT data shows stenotic segment, exactly(arrows).
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Fig. 2. Case 2. Above. Air-tracheogram reveals obscurely glottic and subglottic stenosis(arrows). Below
left. Axial 2D CT image obtained at the level of vocal cord reveals posterior glottic stenosis(arrows).
Below right Oblique 3D CT reconstruction shows glottic and subglottic stenosis(arrows). V=vallecula, PS

=pyriform sinus, T=trachea.
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Fig. 3. Case 3. Above. Air-tracheogram reveals near total stenosis of suprastomal area(arrows). Below

left. Axial 2D CT image shows communited fracture of thyroid cartilage(arrows) and total obstruction of

airway.Below right. Lateral 3D CT reconstruction shows partially intact airway in suprastomal area(arrows)
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Fig. 4. Case 4. Above. Air-tracheogram shows moderate stenosis in suprastomal area(arrows). Below left .

Axial 2D CT image obtained at the level of 6th cervical spine reveals anteroposterior stenosis in trach-

ea (arrows). Below right. Lateral 3D CT reconstruction shows moderate suprastomal stenosis and severe

stenosis (arrows) from subglottis to about 2.8cm above stoma.
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Fig. 5. Case 5. Above. Airtracheogram shows total obstruction on suprastomal area(arrows). Below left.

Axial 2D CT obtained at the just below the cricoid reveals intact airway(arrows). Below right. Late-

ral 3D CT reconstruction image shows relatively intact airway on suprastomal area(arrows). S=stoma,

E=esophagus, T=trachea.
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Fig. 6. Case 6. Above. Axial 2D CT image at the level
of the 2nd thoracic vertebra reveals circular stenosis
(arrow). Blelow. Anteroposterior 3D CT reconstru-
ction shows length of stenotic segment and stenot-
ic appearence(arrows). Arrow head . accessory ri-

ght broncus.
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Fig. 7. Operative finding in case 4. Above. Finding af-
ter resection of anterior part of cricoid cartilage and
1st, 2nd tracheal rings. C = lateral part of cricoid
cartilage ; TH=inferior margin of thyroid cartilage
; T=23rd tracheal ring. Below. Laryngotracheal end
to end anastomosis between the inferior margin of
thyroid cartilage and 3rd tracheal ring(arrows).
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Fig. 8. Operative finding in case 5. Finding after res

ection of 1st, 2nd and 3rd tracheal ring and suprahy-

oid release.
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