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ABSTRACT 

Background: Accurate preoperative prediction of 

difficult laryngoscopy is crucial for patient safety in 

anaesthetic practice. Several bedside tests are used, 

but their comparative predictive accuracy remains a 

subject of study. 

Aims & Objectives: The primary aim was to evaluate 

and compare the predictive accuracy of standard and 

newer airway assessment tests for difficult 

laryngoscopy. Secondary objectives included 

correlating these tests with Cormack-Lehane (C-L) 

grading during laryngoscopy. 

Materials & Methods: A prospective observational 

study was conducted on 140 ASA I-II patients, aged 

18-60 years, scheduled for elective surgeries under 

general anaesthesia. Preoperative airway assessment 

included Modified Mallampati Test (MMT), 

Thyromental Distance (TMD), Sternomental 

Distance (SMD), Ratio of Height to Thyromental 

Distance (RHTMD), and Upper Lip Bite Test 

(ULBT). Laryngoscopic view was graded using the 

C-L system. Statistical analysis was performed using 

SPSS to calculate validity indices (sensitivity, 

specificity, PPV, NPV, accuracy). 

Results: The Upper Lip Bite Test (ULBT) 

demonstrated the highest specificity and Positive 

Predictive Value (PPV) among all tests. Thyromental 

Height Test (TMHT) showed the highest Negative 

Predictive Value (NPV). Both TMD and ULBT 

exhibited good overall predictive value. All 

edentulous patients in the study had easy 

laryngoscopy (C-L I/II). 

Conclusion: ULBT and TMD are valuable individual 

predictors of difficult laryngoscopy. TMHT is an 

excellent test for ruling out difficulty due to its high 

NPV. A combination of these tests may enhance 

preoperative airway assessment, though ULBT 

stands out for its specificity. 

KEYWORDS: Difficult Airway, Laryngoscopy, 

Prediction, Upper Lip Bite Test, Thyromental 

Distance,  Cormack-Lehane Grade. 

 

I. INTRODUCTION 
 

The management of a difficult airway is a 

fundamental challenge in anaesthesiology, with 

failure to secure the airway being a leading cause of 

anaesthesia-related morbidity and mortality. The 

American Society of Anesthesiologists (ASA) 

defines difficult laryngoscopy as the inability to 

visualize any portion of the vocal cords using a 

conventional laryngoscope, typically corresponding 

to Cormack and Lehane (C-L) grades III and IV. 

Accurate preoperative prediction allows for adequate 

preparation, alternative strategies, and improved 

patient outcomes. 

 

Numerous bedside clinical tests, such as the 

Modified Mallampati Test (MMT), Thyromental 

Distance (TMD), Sternomental Distance (SMD), and 

the Ratio of Height to Thyromental Distance 

(RHTMD), have been traditionally used. More recent 

tests like the Upper Lip Bite Test (ULBT) and 

Thyromental Height Test (TMHT) have been 

proposed to improve predictive accuracy. However, 

the ideal single test or combination remains debated. 
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This study aimed to prospectively evaluate and 

compare the precision of these established and newer 

airway assessment tests, both individually, in 

predicting difficult laryngoscopy in patients 

undergoing elective endotracheal intubation. 

 

II. MATERIALS AND METHODS 

 

2.1. Study Design and Setting: A prospective 

observational study was conducted in the Department 

of Anaesthesiology at Gandhi Medical College, 

Bhopal, after obtaining approval from the 

Institutional Ethics Committee. 

 

2.2. Sample Size and Study Population: A total of 140 

patients, aged 18-60 years, with ASA physical status 

I or II, scheduled for elective surgical procedures 

under general anaesthesia requiring endotracheal 

intubation, were enrolled. Written informed consent 

was obtained from all participants. 

 

2.3. Exclusion Criteria: Patients with airway 

malformations, unstable cervical spine injuries, or 

those who were non-cooperative were excluded. 

2.4. Preoperative Assessment: A detailed history and 

complete physical examination were performed. 

Airway assessment was conducted using the 

following parameters: 

 

· Modified Mallampati Test (MMT): Class I-IV. 

· Thyromental Distance (TMD): Measured in 

centimeters from the thyroid notch to the mentum 

with the head fully extended( normally >6.5 cm ). 

.Thyromental Height Test (TMHT): Measured as the 

vertical distance between the anterior border of 

thyroid cartilage and mentum in the neutral head 

position(normally > 6.5 cm). 

· Sternomental Distance (SMD): Measured in 

centimeters from the sternal notch to the 

mentum(normally >13.5cm) 

· Ratio of Height to Thyromental Distance 

(RHTMD): Calculated as patient's height (cm) / 

TMD (cm)(>23.5). 

· Upper Lip Bite Test (ULBT): Classified as Class I 

(lower incisors can bite the upper lip above the 

vermilion line), Class II (can bite below the vermilion 

line), or Class III (cannot bite the upper lip). 
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2.5. Anaesthetic Technique and Intubation: Standard 

anaesthesia protocol was followed for induction and 

neuromuscular blockade. Direct laryngoscopy was 

performed by an experienced anaesthesiologist 

blinded to the preoperative assessment findings. The 

best possible glottic view was graded according to the 

Cormack-Lehane (C-L) system. A grade of III or IV 

was defined as difficult laryngoscopy. 

 

2.6. Statistical Analysis: Data were expressed as 

mean  ±standard deviation or numbers (percentage). 

The sensitivity, specificity, positive predictive value 

(PPV), negative predictive value (NPV), and overall 

accuracy of each test were calculated against the C-L 

grade as the gold standard. Statistical analysis was 

performed using SPSS version 22.0. A p-value of 

<0.05 was considered statistically significant. 

 

III. RESULTS 

 

The study population consisted of 140 patients with a 

mean age of [45 ± 5.5] years. The incidence of 

difficult laryngoscopy (C-L Grade III/IV) was 2 %. 

 

Among all airway predictors analyzed: 

 

· The Upper Lip Bite Test (ULBT) demonstrated the 

highest specificity (91%) and Positive Predictive 

Value (PPV, 100%), indicating its strength in 

correctly identifying patients who would have a 

difficult laryngoscopy. 

· The Thyromental Height Test (TMHT) showed the 

highest Negative Predictive Value (NPV, 91%), 

making it a reliable test for ruling out difficult 

laryngoscopy when the test result is negative. 

· Both Thyromental Distance (TMD) and ULBT 

showed good overall predictive accuracy. 

· Notably, all edentulous patients (n=8) in our cohort 

had an easy laryngoscopy (C-L Grade I/II). 

 

Table 1:A comparative table of demographic characteristics of patient 
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Table 2: Comparison between modified C-L grades and airway predictors 

 

 
Figure :1 Predictive Validity of Various Airway Assessment Tests for Difficult Laryngoscopy (C-L Grade 

III/IV) 
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IV. DISCUSSIONS 

 

Our study reaffirms the critical role of preoperative 

airway assessment. The finding that all edentulous 

patients had easy laryngoscopy is consistent with the 

literature, such as Khan et al., who reported a very 

low prevalence of difficulty in this subgroup. 

 

The superior specificity and PPV of the ULBT in our 

study align with the work of Khan ZH et al., who also 

highlighted its high accuracy. The ULBT assesses 

mandibular protrusion and temporomandibular joint 

mobility, which are direct determinants of 

laryngoscopic space. Its high specificity reduces the 

rate of false alarms, preventing unnecessary complex 

airway preparations. 

 

Conversely, the TMHT emerged as an excellent 

screening tool due to its high NPV, corroborating 

findings by Mostafa et al. in the elderly population. 

A negative TMHT result can reassure the clinician of 

a high likelihood of easy laryngoscopy. 

 

While no single test achieved perfect sensitivity and 

specificity, the combination of tests like TMD and 

ULBT, which showed good individual performance, 

might offer a more robust assessment. This 

multimodal approach is recommended in current 

difficult airway guidelines. 

 

Limitations: Our study was conducted in ASA I-II 

patients undergoing elective surgery, limiting 

generalizability to emergent or critically ill patients. 

The sample size, though adequate, could be expanded 

for more robust subgroup analyses.Low incidence of 

difficult laryngoscopy.Single-center study.Exclusion 

of obese, emergency, obstetric patients.Inter-

observer variability not assessed. 

 

V. CONCLUSION 

The Upper Lip Bite Test (ULBT) is a highly 

specific bedside predictor for difficult laryngoscopy, 

while the Thyromental Height Test (TMHT) is 

valuable for its high negative predictive value. The 

Thyromental Distance (TMD) also remains a reliable 

predictor. We recommend incorporating the ULBT 

into routine preoperative airway assessment due to its 

practicality and high specificity. A combination of 

tests should be used to optimize the prediction of 

difficult laryngoscopy, thereby enhancing patient 

safety and guiding appropriate airway management 

strategies. 
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