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Relationship between Upper Airway Computed Tomography in the Awake
State and Polysomnograpy in Obstructive Sleep Apnea Patients
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Sang Yeob Seong, MD', Gi-Bong Lee, MD' and Kyung-Su Kim, MD'
'Department of Otorhinolaryngology and *Radiology, Yonsei University College of Medicine, Seoul, Korea

ABSTRACT

Background and Objectives : The aims of this study were to evaluate the anatomical features of patients with obstructive
sleep apnea syndrome (OSAS) using upper airway computed tomography (CT) in the awake state, and to analyze the cor-
relation between anatomical features and severity of polysomnography (PSG) findings. Materials and Methods : Sixty-
eight patients presenting with snoring and sleep apnea were included, and upper airway CT in the awake state and PSG were
performed in all patients. The average apnea-hypopnea index (AHI) and minimal arterial oxygen saturation (minSaO,)
values were calculated. The axial and sagittal images from the level of the nasopharynx to that of the hypopharynx were obtained
and measured. The correlations of the anatomical parameters with AHI and minSaO, were statistically analyzed. Results : The
significant parameters correlated with AHI were nasopharynx anterior-posterior (A-P) diameter and transverse diameter, soft
palate transverse diameter, uvula length, tongue length, lingual transverse diameter, and hypopharynx A-P diameter & transverse di-
ameter. The parameters correlated with minSaO, were nasopharynx transverse diameter and lingual transverse diameter. Con-
clusion : Upper airway analysis using CT in awake OSAS patients provides anatomical parameters which correlate with the
severity of OSAS. Therefore, upper airway CT in the awake state may be helpful in diagnosing OSAS.

KEY WORDS : Airway obstruction - Tomogram - Sleep apnea, obstructive - Wakefulness.
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Fig. 1. Nasopharynx airway. PNS : pos-
terior nasal spine, S : cross sectional
areq, T : torus tubarius, L1 : A-P diame-
fer, L2 : fransverse diameter.

Fig. 2. Soft palate airway. SP : soft pal-
ate, S : cross sectional area, L1 : A-P
diameter, L2 : fransverse diameter.

Fig. 3. Uvula and Tongue. NS : nasal se-
ptum, T1 : tongue thickness, L1 : ton-
gue length, T2 : uvula thickness, L2: uv-
ula length.



Fig. 4. Lingual airway. BOT : base of ton-
gue, S . cross sectional area, L1: A-P
diameter, L2 : tfransverse diameter.

Fig. 5. Hypopharynx airway. H : hyoid
bone, §S : cross sectional area, L1 . A-P
diameter, L2 : fransverse diameter.
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Table 1. Correlation between anatomical parameters of nasopharynx airway, apnea-hypopnea index and minimal O, saturation (n=68)

Correlation with AHI

Correlation with minSaO,

r p value r p value
Nasopharynx airway Area —0.068 0.581 0.026 0.832
A-P diameter -0.289 0.017* 0.184 0.133

Transverse diameter —0.288 0.017* 0.270 0.026*

# 1 p<0.05. AHI : apnea-hypopnea index, minSaO-, minimal O, saturation

Table 2. Correlation between anatomical parameters of soft palate airway, apnea-hypopnea index and minimal O, saturation (n=68)

Correlation with AHI

Correlation with minSaO,

r p value r p value
Soft palate airway Area -0.169 0.169 0.082 0.507
A-P diameter 0.034 0.785 —-0.032 0.795
Transverse diameter —0.255 0.036* 0.152 0.214

# 1 p<0.05. AHI : apnea-hypopnea index, minSaO-, minimal O; saturation

Table 3. Correlation between anatomical parameters of uvula and tongue, apnea-hypopnea index and minimal Oz saturation (n=68)

Correlation with AHI

Correlation with minSaO-

r p value r p value
Uvula Length 0.256 0.035* -0.134 0.277
Thickness —0.068 0.583 0.188 0.124
Tongue Length 0.273 0.025* -0.219 0.073
Thickness —0.094 0.446 0.066 0.591

# 1 p<0.05. AHI : apnea-hypopnea index, minSaO-, minimal O, saturation
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Table 4. Correlation between anatomical parameters of lingual airway, apnea-hypopnea index and minimal O- saturation (n=68)

Correlation with AHI

Correlation with minSaO:

r p value r p value
Lingual airway Area -0.044 0.724 0.034 0.786
A-P diameter 0.153 0.212 -0.016 0.894
Transverse diameter —0.242 0.047* 0.261 0.032*

# 1 p<0.05. AHI : apnea-hypopnea index, minSaO-, minimal O» saturation

Table 5. Correlation between anatomical parameters of hypopharynx airway, apnea-hypopnea index and minimal O saturation (n=68)

Correlation with AHI

Correlation with minSaO:

r p value r p value

Hypopharynx airway Area 0.012 0.921 0.040 0.744

A-P diameter 0.298 0.014* -0.197 0.108

Transverse diameter -0.251 0.039* 0.211 0.083

# 1 p<0.05. AHI : apnea-hypopnea index, minSaOz, minimal O2 saturation
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