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Analysis of facial features related to difficult visual laryngoscopic glottis exposure
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[ Abstract ]| Objective To analyze the facial feature indexes related to difficult visual laryngoscopic glottis exposure.
Methods A total of 537 patients who underwent craniomaxillofacial surgery and tracheal intubation under general anesthesia
were recruited from Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University School of Medicine from Aug. to Oct.
2020, with American Society of Anesthesiologists (ASA) grade I - I . The age, gender, height, weight and body mass index
(BMI) of patients were obtained before anesthesia, and the photographs of patients in frontal neutral position, mouth opening
with tongue extending position and head-up position were collected to quantify labeled facial features. When anesthesiologists
performed tracheal intubation with a unified visual laryngoscope, the Cormack-Lehane (C-L) grade was recorded by the
statistician. Subjects were assigned to easy visual laryngoscopic glottis exposure group (C-L grade I - 1) or difficult visual
laryngoscopic glottis exposure group (C-L grade Il -1V) according to the C-L grade. Subjects in the difficult group were
matched 1 : 1 with those in the easy group based on age (difference of no more than 2 years) and gender. The facial feature
indexes of the 2 groups were analyzed with the real results of visual laryngoscopic glottis exposure by multivariate logistic
regression analysis to summarize the positive indexes useful for assessment. Results Thirty-one pairs of subjects were
successfully matched with an age ranged from 15 to 75 years. The age of the difficult group and easy group was (49.29 +17.47)
and (49.23 £17.47) years, respectively, and there was no significant difference in BMI between the 2 groups ([ 22.18 +

[WFsEHEA] 2021-04-24 [(#EZHH] 2021-08-27

[EEWB] R e & R D8 48 I R = 4EAT 8011 R ( SHDC2020CR3043B ), L i 223 K 12 27 e B I 45 T R B2 B lfe AR AF 55
Bh 13RI JYLJ202013 ). Supported by the Second Round of Three-Year Action Plan of Shanghai Hospital Development Center to Clinical Research
(SHDC2020CR3043B) and the Clinical Research Program of Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University School of Medicine
(JYLJ202013).

[fEE=N] £ &, Wi+ E-mail: wangjiejiuyuan@163.com

"%/ ( Corresponding author ). Tel: 021-53315570, E-mail: jianghongjiuyuan@163.com



121 E AN AR TR BT S 1T IRAEAR G T R AE AT

° 1383 -

3.55 ] kg/m® vs [23.33+3.06 | kg/m®, P>>0.05). For the facial features, the proportion of the distance from brow to nasal tip to

the distance from the apex of the coronal surface of the frontal scale to the chin and the restriction of tongue extension were

significantly different between the 2 groups (both P<<0.01). Multivariate logistic regression analysis found that the proportion

of the distance from brow to nasal tip to the distance from the apex of the coronal surface of the frontal scale to the chin was

significantly related to difficult laryngoscopic exposure (odds ratio [OR] =1.25, 95% confidence interval [CI] 1.02-1.53,

P<0.05). Conclusion Patients who have difficulty in glottic exposure with visual laryngoscope have some facial features

that are different from easy exposure patients. They are more likely to have facial features with an increased proportion of

brow to tip distance.

[ Key words | facial image analysis; visual laryngoscopy; difficult laryngoscopic exposure; tracheal intubation
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From Aug. to Oct. 2020, craniomaxillofacial surgery patients
in Shanghai Ninth People’s Hospital, Shanghai Jiao Tong
University School of Medicine were scheduled (n=>560)

The exclusion criteria

* Patients who cannot regulate movements according to instructions (n=15)
« Patients with language communication disorders (n=1)

« Patients without tracheal intubation (n=7)

537 patients were enrolled

Preoperative facial photographs were
obtained and quantified

Cormack-Lehane | - II : easy visual laryngoscopic
Cormack-Lehane grade for visual laryngoscope exposure glottis exposure group
of the glottis were obtained during intubation

Cormack-Lehane [II-1V: difficult visual laryngoscopic
glottis exposure group

Easy group and difficult group matched to 31 pairs }—. I:rllomnig:rléntlllgaﬁa;?iegrns; iﬁéc;lglzr:;lce of

Multivariate logistic regression analysis on the correlation
between quantitative data of facial features and difficulty
in glottis exposure with visual laryngoscope

E1 ®HARGEREZEE
Fig1 Research flow chart
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Fig2 Schematic diagram of facial images of 3 postures in patients undergoing craniomaxillofacial surgery and

tracheal intubation
A: Frontal neutral position ((D: Distance from brow to nasal tip; @): Distance from nasal tip to upper vermillion border; 3): Distance
from lower vermillion border to chin; @: Distance between inner canthi; (3): Distance between pupils; (®: Distance between outer
canthi; (D): Vertical distance from brow to chin; @): Distance from the apex of the coronal surface of the frontal scale to the chin; (9):
Width of the widest parts of the face). B: Frontal mouth opening with tongue extending position ((D: Width of the widest parts of the
tongue; @: Length of tongue extension). C: Head-up position ((D: Width of the widest parts of the neck; @): Width of the widest parts
of the face).
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Tab1 Measurement results of facial features of patients undergoing craniomaxillofacial surgery and

tracheal intubation

n=31
Index Easy group Difficult group Statistic P value
BNTAFC, x*s 0.283040.024 5 0.309 61+0.039 8 1=3.39%4 0.002
NTULVAFC, x*s 0.164 240.027 1 0.163 1+0.037 2 t=—0.136 0.893
LLVCAFC, x*s 0.175540.029 9 0.173 54+0.045 7 t=—0.207 0.838
PWPF, x*s 0.490 54+0.051 5 0.513 84+0.031 4 1=2.028 0.051
ICWPF, x+s 0.283740.042 5 0.285040.025 1 t=0.139 0.890
OCWPF, x £ 0.771 0%£0.032 3 0.760 6+0.033 7 t=—1.130 0.268
BCAFC, xts 0.737 1£0.042 8 0.7502%£0.063 4 t=0.879 0.386
TW-TL ratio, x£s 1.058 1+0.273 6 1.186 7+0.341 2 t=1.229 0.237
LTE, n (%) 2 (6.5) 12 (38.7) 7£=9.226 0.002
WPNWPF, x s 0.818 7+0.120 0 0.7571+0.124 0 t=—1.889 0.069

Easy group: Easy visual laryngoscopic glottis exposure group; Difficult group: Difficult visual laryngoscopic glottic exposure

group. BNTAFC: Proportion of distance from brow to nasal tip to distance from the apex of the coronal surface of the frontal scale

to the chin; NTULVAFC: Proportion of distance from nosal tip to upper vermillion border to distance from the apex of the coronal

surface of the frontal scale to the chin; LLVCAFC: Proportion of distance from lower vermillion border to chin to distance from the

apex of the coronal surface of the frontal scale to the chin; PWPF: Proportion of pupils distance to width of the widest parts of the

face; ICWPF: Proportion of inner canthi distance to width of the widest parts of the face; OCWPF: Proportion of outer canthi distance

to width of the widest parts of the face; BCAFC: Proportion of distance from brow to chin to distance from the apex of the coronal

surface of the frontal scale to the chin; TW: Width of the widest parts of the tongue; TL: Length of tongue extension; LTE: Limited

tongue extension; WPNWPE: Proportion of width of the widest parts of the neck to width of the widest parts of the face.
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Tab2 Multivariate logistic regression analysis on the
correlation between quantitative indexes of facial features

and difficult visual laryngoscopic glottic exposure

Variable s OR (95% CI) P value
BMI —0.197 0.82 (0.61, 1.10) 0.185
BNTAFC 0.220 1.25(1.02, 1.53) 0.033
LTE 1.440 4.22(0.79, 22.52) 0.092

BMI: Body mass index; BNTAFC: Proportion of distance
from brow to nasal tip to distance from the apex of the coronal
surface of the frontal scale to the chin; LTE: Limited tongue
extension; f: Standardized regression coefficient; OR: Odds

ratio; CI: Confidence interval.
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