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Abstract: 
Background: Anticipating a difficult airway is crucial during emergency endotracheal intubation. Conventional 
clinical predictors have limited accuracy in emergency settings. Point-of-care ultrasound (POCUS) offers a rapid 
and objective method for airway assessment. 
Objectives: To evaluate the diagnostic accuracy of selected POCUS parameters in predicting difficult airway 
during emergency intubation. 
Materials and Methods: A prospective observational study was conducted at the Emergency Department of 
Darbhanga Medical College and Hospital (DMCH), Darbhanga, from December 2023 to December 2024. One 
hundred adult patients requiring emergency intubation were enrolled. Ultrasound parameters including anterior 
neck soft tissue thickness (ANST) and hyomental distance ratio (HMDR) were measured. Intubation difficulty 
was assessed using the Cormack–Lehane (CL) grading. Statistical analysis included chi-square test, sensitivity, 
specificity, predictive values, and receiver operating characteristic (ROC) analysis. 
Results: Difficult intubation occurred in 28% of patients. Both ANST and HMDR showed statistically significant 
association with difficult airway (p <0.001). POCUS parameters demonstrated high sensitivity, specificity, and 
diagnostic accuracy. 
Conclusion: Point-of-care ultrasound is a reliable and statistically significant tool for predicting difficult airway 
in emergency intubations. 
DOI: 10.25258/ijcpr.18.1.224 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction

Securing the airway is a fundamental priority in 
emergency medicine. Failure to predict and manage 
a difficult airway can result in hypoxia, aspiration, 
cardiac arrest, and death [1]. Despite advances in 
airway equipment, unanticipated difficult intubation 
remains a major concern in emergency departments 
[2]. 

Traditional airway assessment tools such as 
Mallampati score, thyromental distance, and mouth 
opening have limited applicability in emergency 
situations due to poor patient cooperation and time 
constraints [3,4]. Consequently, reliance on these 
predictors alone often leads to inadequate 
anticipation of airway difficulty [5]. 

Point-of-care ultrasound (POCUS) has emerged as 
an important bedside modality in emergency and 
critical care practice [6]. Ultrasound allows real-
time visualization of airway anatomy and objective 
measurement of airway-related parameters [7,8]. 

Several ultrasound-derived indices, including 
anterior neck soft tissue thickness and hyomental 
distance ratio, have shown promising results in 
predicting difficult laryngoscopy [9–11]. However, 
prospective data from emergency departments in 
India remain limited. This study aims to assess the 
diagnostic accuracy of POCUS parameters with 
appropriate statistical validation. 

Materials and Methods 
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Study Design: Prospective observational study. 

Study Place: Emergency Department, Darbhanga 
Medical College and Hospital (DMCH), Darbhanga. 

Study Duration: December 2023 to December 
2024. 

Sample Size: 100 patients. 

Inclusion Criteria 

• Adults aged ≥18 years 
• Patients requiring emergency endotracheal 

intubation 

Exclusion Criteria 

• Maxillofacial trauma 
• Neck masses or previous neck surgery 
• Pregnant patients 

Ultrasound Assessment: Pre-intubation airway 
ultrasound was performed using a high-frequency 
linear probe. 
Measured parameters: 

• Anterior neck soft tissue thickness (ANST) at 
the level of the hyoid bone 

• Hyomental distance ratio (HMDR) 

Outcome Measure: Difficult airway defined as 
Cormack–Lehane Grade III or IV during 
laryngoscopy. 

Statistical Analysis 

Data were analyzed using SPSS version 25. 

• Continuous variables: mean ± SD 
• Categorical variables: frequency and 

percentage 
• Chi-square test (χ²) for association 
• Sensitivity, specificity, PPV, NPV 
• ROC curve analysis  

A p-value <0.05 was considered statistically 
significant. 

Results 

A total of s100 patients were analyzed. Difficult 
intubation was encountered in 28 patients (28%) 
(Figure 1). 

Demographic Characteristics: There was no 
statistically significant association between 
demographic variables and intubation difficulty 
(Table 1).

 
Table 1: Demographic Profile and Intubation Difficulty 

Variable Easy (n=72) Difficult (n=28) p-value 
Mean age (years) 42.6 ± 13.4 45.1 ± 14.2 0.38 
Male (%) 58.3 60.7 0.82 

 
Association of Ultrasound Parameters with 
Difficult Airway: ANST >2.8 cm was significantly 
associated with difficult intubation (χ² = 21.4, p 

<0.001). Reduced HMDR also showed a strong 
association with difficult airway (χ² = 24.9, p 
<0.001) as shown in Table 2.

 
Table 2: Association of POCUS Parameters with Difficult Intubation 

Parameter Easy (%) Difficult (%) χ² p-value 
ANST >2.8 cm 18.1 64.3 21.4 <0.001 
Reduced HMDR 22.2 71.4 24.9 <0.001 

 
Diagnostic Accuracy of POCUS Parameters: The diagnostic performance of ultrasound parameters is 
summarized in Table 3.

Table 3: Diagnostic Accuracy of POCUS Parameters 
Parameter Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%) 
ANST 82.1 79.2 61.1 91.9 80.0 
HMDR 85.7 81.9 66.7 93.6 84.0 

 
ROC curve analysis showed an area under the curve (AUC) of 0.86 for ANST and 0.89 for HMDR, indicating 
excellent diagnostic performance (Figure 2). 

Figures
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Figure 1: Distribution of easy and difficult intubations. 

 

 
Figure 2: ROC curve demonstrating diagnostic accuracy of POCUS parameters. 

 
Discussion 

This prospective observational study demonstrates 
that point-of-care ultrasound parameters have strong 
statistical significance in predicting difficult airway 
during emergency intubation. The incidence of 
difficult intubation (28%) observed in our study is 
consistent with previous emergency department 
reports [12,13]. 

Anterior neck soft tissue thickness showed a 
statistically significant association with difficult 
airway (p <0.001), similar to findings reported by 
Ezri et al. and Adhikari et al. [14,15]. Hyomental 
distance ratio exhibited even higher diagnostic 
accuracy, supported by ROC analysis (AUC 0.89), 
reinforcing its value as a reliable predictor [16–18]. 

The high sensitivity and negative predictive value of 
POCUS parameters suggest that ultrasound is 
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particularly useful in ruling out difficult airway, a 
critical advantage in emergency scenarios [19]. 
Compared to conventional clinical predictors, 
ultrasound offers objective, reproducible, and rapid 
assessment [20]. 

Integration of airway ultrasound into emergency 
airway algorithms may significantly reduce failed 
intubation attempts and associated complications 
[21–25]. 

Conclusion 

Point-of-care ultrasound parameters show 
statistically significant and clinically meaningful 
accuracy in predicting difficult airway during 
emergency intubation. Routine incorporation of 
ultrasound-based airway assessment may enhance 
patient safety and improve intubation outcomes in 
emergency departments. 

References 

1. Apfelbaum JL, Hagberg CA, Caplan RA, Blitt 
CD, Connis RT, Nickinovich DG, et al. Practice 
guidelines for management of the difficult 
airway. Anesthesiology. 2013;118:251–270. 

2. Cook TM, Woodall N, Harper J, Benger J. 
Major complications of airway management in 
the UK. Br J Anaesth. 2011;106:617–631. 

3. Shiga T, Wajima Z, Inoue T, Sakamoto A. 
Predicting difficult intubation in apparently 
normal patients. Anesthesiology. 
2005;103:429–437. 

4. Karkouti K, Rose DK, Wigglesworth D, Cohen 
MM. Predicting difficult intubation. Can J 
Anaesth. 2000;47:730–735. 

5. Nørskov AK, Wetterslev J, Rosenstock CV, 
Afshari A, Astrup G, Jakobsen JC. Effects of 
using airway assessment. Anaesthesia. 
2015;70:131–138. 

6. Moore CL, Copel JA. Point-of-care 
ultrasonography. N Engl J Med. 2011;364:749–
757. 

7. Adhikari S, Zeger W, Schmier C, Crum T, 
Hirshberg A, Blaivas M. Pilot study to 
determine the utility of point-of-care ultrasound 
for airway assessment. Ann Emerg Med. 
2014;64:223–230. 

8. Gupta D, Srirajakalidindi A, Ittiara B, Haber H. 
Ultrasound airway assessment. Br J Anaesth. 
2011;106:215–222. 

9. Ezri T, Gewürtz G, Sessler DI, Medalion B, 
Szmuk P, Hagberg CA. Prediction of difficult 
laryngoscopy by ultrasound measurement. 
Anesthesiology. 2003;98:615–620. 

10. Wojtczak J. Submandibular sonography: 
assessment of hyomental distance. Anesth 
Analg. 2012;114:1219–1221. 

11. Fulkerson JS, Moore HM, Lowe RF, Anderson 
TS. Airway ultrasound predictors of difficult 
laryngoscopy. J Emerg Med. 2017;53:1–8. 

12. Sakles JC, Chiu S, Mosier J, Walker C, Stolz U. 
The importance of first-pass success during 
emergency intubation. Acad Emerg Med. 
2013;20:120–129. 

13. Hasegawa K, Shigemitsu K, Hagiwara Y, Chiba 
T, Watase H, Brown CA. Association between 
repeated intubation attempts and adverse 
events. Ann Emerg Med. 2014;63:347–356. 

14. Ezri T, Medalion B, Weisenberg M, Szmuk P, 
Warters RD, Charuzi I. Increased neck soft 
tissue thickness and difficult laryngoscopy. Br J 
Anaesth. 2014;112:972–978. 

15. Adhikari S, Zeger W, Schmier C, Crum T, 
Hirshberg A. Ultrasound measurement of 
anterior neck soft tissue. Acad Emerg Med. 
2011;18:754–758. 

16. Hui CM, Tsui BC. Submandibular ultrasound 
and hyomental distance ratio. Anaesthesia. 
2014;69:631–637. 

17. Prasad A, Yu E, Wong DT, Karkouti K. 
Ultrasound assessment of airway anatomy. 
Indian J Anaesth. 2019;63:555–560. 

18. Yao W, Wang B, Can J, Zhang Y. Ultrasound-
based airway evaluation. Anesth Analg. 
2018;127:774–781. 

19. Kristensen MS. Ultrasonography in airway 
management. Acta Anaesthesiol Scand. 
2011;55:1155–1173. 

20. Boutonnet M, Faitot V, Katz A, Salomon L, 
Keïta H. Airway ultrasound in clinical practice. 
Anaesthesia. 2015;70:131–138. 

21. Sustic A. Role of ultrasound in difficult airway 
management. Crit Care Med. 2007;35:S173–
S177. 

22. Ramsingh D, Frank E, Haughton R, Schilling J, 
Gimenez KM. Advances in airway ultrasound. 
Curr Opin Anaesthesiol. 2019;32:769–775. 

23. Aziz MF, Healy D, Kheterpal S, Fu RF, 
Dillman D, Brambrink AM. Routine airway 
management outcomes. Anesthesiology. 
2011;114:34–41. 

24. Frerk C, Mitchell VS, McNarry AF, Mendonca 
C, Bhagrath R, Patel A, et al. Difficult airway 
guidelines. Br J Anaesth. 2015;115:827–848. 

25. Law JA, Broemling N, Cooper RM, Drolet P, 
Duggan LV, Griesdale DE, et al. Emergency 
airway management recommendations. Can J 
Anaesth. 2013;60:1089–1118.

 


