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ABSTRACT

Background: The major responsibility of anaesthesiologist
is to maintain adequate gas exchange in his patients in all
circumstances and this require that patency of upper airway is
constantly maintained. Problems with upper airway management
are among the most frequent causes of anaesthetic mishaps.
Using intubation difficulty scale (IDS) we made an attempt to
objectively assess the predictors of difficult intubation. We
assessed classical bedside tests such as modified Mallampati
test, Thyromental distance test and also neck extension test.

Methods: We prospectively observed 400 patients undergoing
general anaesthesia with endotracheal intubation, for each
patient intubation difficulty score was recorded during intubation.
Risk factors assessment of difficult intubation done using IDS.
Risk factor assessed includes modified mallampati class Il
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and 1V, thyromental distance < 6cm and neck extension < 5cm.
Patients were categorised as Easy intubation (IDS, 0 to 2), slightly
difficult intubation (IDS, 3 to 4) and difficult intubation (IDS 5).
Preoperative airway assessment was done by thyromental
distance measurement, neck extension measurement and
modified mallampati test. Data was analysed using Receiver
operating characteristic (ROC) curve and area under curve (AUC)
for each test computed. p<0.05 was considered significant.

Results: The incidence of difficult intubation was 8% and there
were no failure to intubate the trachea. The AUC were as follows:
modified Mallampati test 0.473 (p<0.005), Thyromental distance
test 0.753 (p<0.005) and neck extension test 0.768 (p<0.005).
Conclusion: The results indicate that neck extension test is
strongest predictor of difficult intubation (IDS>5) in comparison
to Thyromental test and modified mallampati test.
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INTRODUCTION

The major responsibility of anaesthesiologist is to maintain adequate
gas exchange in his patients in all circumstances and this require
that patency of upper airway is constantly maintained. Problems
with upper airway management are among the most frequent
causes of anaesthetic mishaps. In the past numerous studies
have been done to predict the difficult intubation. In one meta
analysis [1] of 35 studies it was found that each preoperative airway
assessment test that included modified mallampati test, thyromental
distance measurement, sternomental distance, yielded poor to
moderate sensitivity (20-62%), and moderate to fair specificity (82-
97%). Interestingly, in 80% of these studies diagnostic criteria for
difficult intubation used was Cormach and Lehane grade Il or IV.
Other studies [2,3] too indicated that poor laryngeal view is not
synonymous with difficult intubation. Objective of our study was
to find out the incidence of difficult intubation and to compare the
three available methods of predicting intubation difficulty scale (IDS)
[4] i.e. modified Mallampati classification, thyromental distance test
and neck extension test.

MATERIALS AND METHODS

After obtaining institutional ethics committee approval, patients
were given information about the procedure and written informed
consent was taken. Four hundred patients above the age of 12
years and above who were fit for general endotracheal anaesthesia
irrespective of their ASA physical status were included in the study.
Patients below the age of 12 years, patients with obvious airway
malformations, patient with inter incisor distance < 3 cm, patient
allergic to drugs used in study were excluded from the study. Each
patient underwent a preoperative general physical examination and

Journal of Clinical and Diagnostic Research. 2014 Jul, Vol-8(7): GC01-GC03

a detailed systemic examination. Plastic measuring tape was used
for measuring thyromental distance and neck extension.

Modified Mallampati test was carried out based on the method
described by Mallampati et al., [5] In class |- the soft palate, fauces,
uvula and pillars seen, in class II- soft palate, fauces and uvula seen,
in class lll-soft palate and base of uvula seen and in class IV- soft
palate not visible [6] Patil’s test was done for the measurement of
thyromental distance. It was defined as the straight distance from the
inside of mentum to the thyroid prominence while the patient’s neck
is fully extended. Patient’s were categorised into two groups based
on thyromental distance < 6 cm or > 6 cm [7]. Range of head and
neck extension was measured as described by Chow et al., [8]. Itis
nothing but modified measurement of sternomental distance which
advocates measuring the straight distance from sternal notch to the
inside of mentum with patient’s head both in neutral and maximally
extended position. Patients were categorized into two groups based
on neck extension < 5 cm or > 5 cm. Standardised anaesthesia
protocol was followed. Premedication comprised of oral diazepam
0.2 mg/kg (max.15 mg) administered night before and two hour
prior to induction of anaesthesia. After preoxygenation anaesthesia
was induced with iv propofol 2 mg/kg, and iv fentanyl 2 ug/kg.
Once mask ventilation was ensured, iv vecuronium 0.1 mg/kg was
administered to facilitate endotracheal intubation, laryngoscopy was
performed with patient’s head resting in the sniffing position on a
pillow measuring 10 cm in height, using Macintosh blade, size three.
The anaesthesiologist performing the laryngoscopy had working
experience of at least two years in operating room. Laryngoscopic
grading of best view possible without optimal external laryngeal
manipulation was made according to Cormack and Lehane’s
classification. IDS was recorded for each patient according to
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IDS Score
MP Grade Total
0-2 3-4 >5
1and2 306 (83%) 40 (11%) 22 (6%) 368
3and 4 10 (31.25%) 12 (37.5%) 10 32
(31.25%)
Total 316 52 32 400

[Table/Fig-1]: Comparison of modified mallampati grading vs. IDS Score

Modified Thyromental test Neck extension
Mallampati test Y test
Sensitivity 31% 78% 40%
Specificity 96% 98% 99%
Positive predictive 31% 56% 76%
value
Accuracy 79% 84% 82%

[Table/Fig-2]: Comparison of three airway indices used

IDS Score
TMD (cm) Total
0-2 3-4 >5
<6 04 (9%) 15 (34.5%) | 25 (56.5%) 44
>6 312 (88%) 37 (10%) 07 (2%) 356
Total 316 52 32 400
[Table/Fig-3]: Comparison of TMD vs. IDS Score
Neck IDS Score
Extension Total
(cm) 0-2 3-4 >5
>5 315 (82%) 49 (13%) 19 (5%) 383
<5 1(6%) 03 (17.6%) | 13 (76.4%) 17
Total 316 52 32 400

[Table/Fig-4]: Comparison of neck extension test vs IDS score

ROC Curve of modified Mallampati test ROC Curve of thyromental distance
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[Table/Fig-5]: Area under receiver operating characteristic (ROC) curve for modified

Mallampati test is 0.473 [Table/Fig-6]: Area under receiver operating characteristic
(ROC) curve for thyromental distance test is 0.753
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[Table/Fig-7]: Area under receiver operating characteristic (ROC) curve for neck
extension test is 0.768
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Adnet et al., [4]. Backup plan for the management of difficult airway,
along with the difficult airway cart was readily available in all the
cases. Data was analysed using Receiver operating characteristic
(ROC) curve (ROC) and area under curve (AUC) for each test was
computed. p<0.05 was considered significant.

RESULTS

Incidence of difficult intubation in our study was 8% (32 out of
400 patients). The study done on 400 patients included 210 male
(52.5%) and 190 female (47.5%) patients. Study covers the wide
age group from 12 yrs and above. Nearly 63% of study population
was in 21-50 yrs age group.

Prediction of difficult intubation by modified mallampati test and
actual intubation difficulty score (IDS) were compared. Among 368
patients (92%) who were mallampati gradeil and grade 2, 306
patients (83%) had IDS score of 0-2, 40 patients (11%) had IDS
score of 3-4 and 22 patients (6%) had IDS score >5. Among 32
patients (8%) with mallampati grade 3 and grade 4, 10 patients
(31.25%) had IDS score of 0-2, 12 patients (37.5%) had IDS score of
3-4 and only 10 patients (31.25%) had IDS score >5 [Table/Fig-1].

The sensitivity of the modified Mallampati test was 31.25% and
specificity was 96%. The test has a positive predictive value of 31%
and an overall accuracy of 79% [Table/Fig-2].

Comparison of thyromental distance test with IDS we found that
out of 356 patients (89%) who had thyromental distance >6, 312
patients (88%) had IDS score of 0-2, 37 patients (10%) had IDS
score of 3-4 and only 7 patients (2%) had IDS score >5. Similarly, out
of 44 patients (11%) who had thyromental distance <6, 4 patients
(9%) had IDS score of 0-2, 15 patients (34.5%) had IDS score of
3-4 and 25 patients (56.5%) had IDS score >5 [Table/Fig-3]. The
sensitivity of thyromental distance was 78% and specificity of 98%.
The test has a positive predictive value of 56% and overall accuracy
of 84% [Table/Fig-2].

Comparison of neck extension test with actual intubation difficulty
score (IDS) revealed that out of 383 patients (95.75%) with neck
extension >5 cm, 315 patients (82%) had IDS score of 0-2, 49
patients (13%) had IDS of 3-4 and 19 patients (5%) had IDS score
of >5. Among 17 patients (4.25%) with neck extension <5 cm, 1
patient (6%) had IDS score of 0-2, 3 patient (17.6%) had IDS score
of 3-4 and 13 patients (76.4%) had IDS score of >5 [Table/Fig-4].
The sensitivity of neck extension test was 40% and specificity of
99%. The test has positive predictive value of 76% and overall
accuracy of 82% [Table/Fig-2].

So, we observe that among the three tests used thyromental
distance test has the highest sensitivity (78%) and highest overall
accuracy of 84%. The neck extension test has the highest specificity
(99%) and highest positive predictive value of 76%. But its overall
accuracy is slightly less than thyromental test (82% vs. 84%).
Modified Mallampati test is least sensitive with a sensitivity of 31%
and weakest predictive of difficult intubation (PPV 31%) among
these three tests.

DISCUSSION

In our study, the rate of difficult intubation (IDS>5) was 8% and
there were no failure to intubate the trachea. One of the important
highlight of our study is the detection of incidence of minor intubation
difficulties (13%) during routine surgeries.

Modified mallampati test which is reported to have sensitivity and
specificity 65%- 81% and 66%- 82% respectively with positive
predictive value between 8% -9% [9] fails to reach such high
sensitivity in our study (31%). The reasons for it may be poor
interobserver reliability [10] and / or different criteria set for difficult
intubation in our study. But our results are in good agreement with
the findings of Cattano et al., [11]. They concluded that mallampati
by itself is insufficient for predicting difficult intubation. The higher
positive predictive value (31%) for mallampati test in our study could
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be because of high prevalence of difficult intubation (8%). But it is
significantly less in comparison to positive predictive value observed
for thyromental test (56%) and neck extension test (76%). Our data
demonstrated moderate sensitivity (78%) and good specificity (98%)
and positive predictive value (56%) for thyromental test which is in
contrary to the findings of Tse et al., [12]. Reasons could be different
cut off values and definition of difficult intubation used in both studies.
But our findings support the results of Gonzalez et al., [13]. The
reasons could be the similar definition of difficult intubation (IDS>5)
and cut off level of 6 cm in both studies. The bedside test used to
evaluate neck extension was new and our results demonstrate that
it is the strongest predictor of difficult tracheal intubation (IDS>5)
with a positive predictive value of 76%. This was in contrary to the
findings of Tse et al., [12], where they concluded that cervical mobility
was of little value in predicting difficult airway. The discrepancies in
two studies could be because of different methods of assessing
neck extension and different criteria of difficult intubation used. But
our results further confirmed the findings of Hu et al., [14].

Moreover, ROC Curve analysis revealed that area under ROC curve
(AUC) for modified mallampati test was 0.473 [Table/Fig-5], which
is significantly less than AUC for thyromental test was 0.753 [Table/
Fig-6], and neck extension test 0.768 [Table/Fig-7].

CONCLUSION

We conclude that neck extension < 5 cms is the strongest predictor
of difficult intubation with a positive predictive of 76% and area under
ROC curve of 0.768. Also, thyromental distance of < 6 cms has
better positive predictive value than modified Mallampati test (56 %
Vs 31%) in predicting difficult tracheal intubation. This is supported
by area under ROC curve (0.753 Vs 0.473).

Finally it may be emphasized that this study is an attempt to assess

the risk factors for difficult tracheal intubation in a more objective
and reliable way to make this whole exercise worthwhile.
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