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Application of 3D-CT reconstruction technology to predicting difficult airway in patients with
odontogenic infections

SONG Qiao, YAN Jia, ZHOU Ren, ZHANG Lei’, JIANG Hong’
Department of Anesthesiology, Shanghai Ninth People's Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200011, China

[Abstract] Objective * To evaluate the application of 3D-CT airway reconstruction images to predicting difficult airway in patients with odontogenic
infections. Methods -+ A retrospective analysis was performed on patients with odontogenic infections who were treated by incision and drainage under
general anesthesia at Shanghai Ninth People's Hospital, Shanghai Jiao Tong University School of Medicine from August 2017 to July 2019, and patients
who were evaluated as difficult airway receiving awake tracheal intubation were selected as the case group (n=27). From the “Hospital Inpatient System”,
patients who were evaluated as non-difficult airway receiving fast induction were selected as the control group (n=27). Maxillofacial CT scans of all the
patients were collected. The Dolphin Imaging software version 11.9 Premium was used to perform 3D-CT reconstruction of the airway. The upper airway
was divided into oropharynx and hypopharynx, and the oropharynx was divided into velopharynx and glossopharyngeal. The indicators such as airway
volume, median sagittal area, minimal cross-sectional area, and thickness of pharyngeal soft tissue were collected. The indicators of the difference between
the two groups were compared and selected. Logistic regression analysis was conducted to investigate the association of these factors with difficult
airway. Results - The volume of velopharynx and hypopharynx, the median sagittal area of velopharynx, oropharynx and hypopharynx, the mean cross-
sectional area of velopharynx and hypopharynx, the minimal cross-sectional area and its lateral dimension of oropharyngeal of patients in the case group were
significantly smaller than those of the controls (P<0.05). Thickness of pharyngeal soft tissue in the most inferior-anterior point of the second and the third
cervical vertebrae of patients in the case group was significantly higher than that of the controls (P<0.05). The Logistic regression analysis showed that the
median sagittal area of velopharynx, oropharynx and hypopharynx, the volume and mean cross-sectional area of hypopharynx, and thickness of pharyngeal
soft tissue in the most inferior-anterior point of the second and the third cervical vertebrae of patients were related to difficult airway in patients with
odontogenic infections (P<0.05). Conclusion - Airway 3D-CT reconstruction can clearly show the airway anatomy of patients with odontogenic infections.
The median sagittal area of pharynx, the volume and mean cross-sectional area of hypopharynx, and thickness of pharyngeal soft tissue in the most inferior-
anterior point of the second and the third cervical vertebrae may will be used as predictors of difficult airway in patients with odontogenic infections.

[Key words] difficult airway; odontogenic infections; 3D-CT reconstruction
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Note: A. Frontal view. B. Right sagittal view. C. Transverse view. D. 3D-CT reconstruction of upper airway.
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Fig 1 Skull orientation
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Note: The upper airway is divided into the oropharynx (Oro) and the hypopharynx

(Hypo) by the horizontal lines of the posterior nasal spine point (PNS), the most
inferior-anterior point of the third cervical vertebrae (C3), and the most inferior—
anterior point of the sixth cervical vertebrae (C6). Oropharynx is divided into the
velopharynx (Velo) and glossopharynx (Glosso) by the horizontal line of the uvula
V).

2 FREERMSRE

Fig 2 Dividing lines of upper airway areas
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Note: A. Normal anatomy airway. B. Compressed airway.

3 I{ K& 3D-CT &2
Fig 3 3D-CT reconstruction of upper airway
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Tab 1 Comparison of general status between the two groups (n=27)

Group Agelyear Geft(:]:le()n;sw BMI/ (kg/m®) ( ???I %r];lld)e n
Case group 58.26+17.51 14/13 24.73; 3.38 4/20/3
Control group  51.56+19.17 15/12 25.11+2.97 9/16/2
tly’ value 1.34 0.07 0.66 2.90
P value 0.192 0.780 0.951 0.237
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Tab 2 Comparison of volumetric and area measurements of the upper airway 3D-CT

between the two groups (x s, mm)

Item Case group Control group P value
Velo-V 5324.96+2 989.16 7 445.33 +3 342.09 0.017
Velo-Msa 224.74+147.29 364.48 +96.34 0.000
Velo-Mean 173.46+91.09 241.93 +90.46 0.008
Glosso-V 8 145.15+2 947.61 7380.78 +3 703.36 0.216
Glosso-Msa 300.37+217.90 317.74+117.86 0.717
Glosso-Mean 292.17+99.54 323.95+159.81 0.856
Oro-V 13 371.00+4 540.12 14 738.56 + 6 373.48 0.368
Oro-Msa 517.70 +£334.98 677.93+177.74 0.033
Oro-Mean 231.36+74.21 272.84+106.86 0.104
Oro-Min 104.22 +65.76 151.41+75.86 0.018
Hypo-V 9 118.07+3 134.95 12018.37+4 009.21 0.005
Hypo-Msa 424.37 +267.85 694.56 +199.30 0.000
Hypo-Mean 194.81+62.12 253.78 +£80.81 0.004
Hypo-Min 108.56 +45.89 132.81+49.46 0.067
C2-Area 324.78 +110.10 303.85+150.63 0.261
C3-Area 159.07 +63.88 205.15+84.34 0.054
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Tab 3 Results of Logistic regression analysis of measurement indexes and difficult
airway
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Tab 3 Comparison of linear measurements between the two groups (x & s, mm)

Univariate regression

Multiple regression

Item Case group Control group P value
Oro-AP 7.42+2.74 8.09+2.67 N 0.372
Oro-LAT 11.48+6.54 16.50 £5.04 0.003
Hypo- AP 13.14+4.89 15.62+4.19 0.052
Hypo-LAT 8.54+2.33 9.13+£2.68 0.390
C2-ST 5.72+3.15 2.29+0.74 0.000
C3-ST 7.46+5.23 2.39+1.08 0.000

FERiGIE, A2 BlER ERZHE, 25 6] (92.6%)
BEHIAAFBEENEZE, KhREZES 26
(74%), HEEZEBMHE 14061 (51.9%), 96 (33.3%)
BEEW R 16 ] (59.3%) EEBERERSIK, 8
il (29.6%) BEsIREEMIK, 361 (11.1%) BHSIKE
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e OR (95%CI) P value OR (95%CI) P value
Velo-V 0.81 (0.67-0.97)  0.021 0.87 (0.70-1.08)  0.213
Velo-Msa 0.41 (0.24-0.70)  0.003 0.41 (0.22-0.75)  0.004
Velo-Mean  0.43 (0.22-0.84)  0.010 0.58 (0.27—1.21)  0.184
Oro-Msa 0.79 (0.63—0.99)  0.042 0.73 (0.55-0.97)  0.029
Oro-Min 0.38 (0.17-0.88)  0.039 0.70 (0.26—1.88)  0.478
Hypo-V 0.80 (0.67-0.94)  0.010 0.81 (0.66-0.99)  0.042
Hypo-Msa 0.60 (0.44—0.82)  0.002 0.56 (0.36—0.87)  0.004
Hypo-Mean  0.30 (0.12-0.73)  0.014 0.33 (0.12-0.93)  0.039
Oro-LAT 0.86 (0.77-0.96)  0.011 0.88 (0.77-1.00)  0.046
C2-ST 3.39 (1.61-7.14)  0.002 3.54 (1.48-8.43)  0.001
C3-ST 248 (1.47-421)  0.004 2.53 (1.36-4.70)  0.002
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