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INTRODUCTION
The incidence of difficult intubation is reported to 

be 10-18%, depending on the criteria used to define it 
and that of failure to intubate is 0.05%-0.35%.1 Because 
failed endotracheal intubation is the principal cause of 
morbidity and mortality in anesthetized patients,2 there 
is a need for accurate tests to predict difficult intuba-
tion. When a difficult intubation occurs unexpectedly 
in a patient after general anesthesia has been induced, 
there might be an unfavorable outcome if the patient’s 
lungs cannot be adequately ventilated by mask or if an 
endotracheal tube cannot be properly inserted with use 
of other techniques. Unexpected difficult intubations 
are probably the result of a lack of accurate predictive 
tests for difficult intubation and inadequate preopera-
tive examinations of the airway. 

Different preoperative tests for assessing a patient’s 
airway for difficult intubation have been proposed in-
cluding oropharyngeal class3 (an assessment of the size 
of the tongue in relation to the size of the oral cavity); 
measurement of the thyromental distance4 an indica-
tor of the mandibular space anterior to the larynx; and 
measurement of the head extension.5 Jimson et al found 
that these tests for forecasting intubation type had in-
adequate sensitivity (10-66%) and positive predictive 
values (18%-38%) in predicting difficult intubation. 
Modified Mallampati classification has been in use for 
more than 2 decades and over the years many of its lim-
itations have been pointed out by various trials.6 Many 
similar studies supported the finding that these screen-
ing evaluations have little value in predicting difficult in-
tubation, although when their results are negative there 
is a high probability that intubation will be easy.

ABSTRACT
Objective: To determine the diagnostic accuracy of Upper Lip Bite Test (ULBT) 
in the diagnosis of difficult intubation taking Cormack-Lehane’s classification 
as the gold standard.

Methodology: This cross-sectional validation study was carried out at Ayub 
Teaching Hospital, Abbotabad, Hospital from February to December 2012. 
450 patients aged ≥16 yr, scheduled to undergo surgery under general an-
esthesia were included in the study. Preoperatively, two anesthesiologists not 
involved in intubating the airways of the patients evaluated the patients using 
ULBT. Anesthesiologists, who were not informed of the preoperative upper 
lip bite classes, assessed difficulty of laryngoscopy at intubation according to 
the method described by Cormack and Lehane. The preoperative assessment 
data and the intubation findings were used to determine the accuracy of the 
above mentioned tests in predicting difficult intubation. Accuracy, Sensitivity, 
specificity, accuracy, and positive and negative predictive values were calcu-
lated for ULBT.

Results: The mean age of the patients was 38.8±14.09 years and 196 (43.6%) 
were males. Forty seven (10.4%) of them were found at laryngoscopy to have 
airways that were difficult to intubate, exhibiting laryngoscopy grade III or IV. 
There were no failed intubations. The calculated accuracy, sensitivity, specifici-
ty, positive predictive value and negative predictive value of ULBT were 95.5%, 
91.5%, 96%, 72.8% and 98.9% respectively. 

Conclusion: ULBT is a highly accurate, sensitive and specific for predicting 
difficult intubations. 
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A test to predict difficult intubation should have high 
sensitivity, so that it will identify most patients in whom 
intubation will truly be difficult. It should also have a 
high positive predictive value, so that only a few patients 
with airways actually easy to intubate are subjected to 
the protocol for management of a difficult airway. The 
search for predictive tests that has ease of applicability, 
reliability and accuracy continues. Development of Up-
per Lip Bite Test was such an attempt in this direction.

The upper lip bite test (ULBT) was developed by Khan 
et al7 in an effort to produce a simple, single test that 
could be used preoperatively to evaluate for a difficult 
airway. The test is classified according to the ability to 
bite the upper lip with the lower teeth. Although this 
technique shows much promise, limited data exists 
to support its widespread adoption as the method of 
choice for preoperative airway assessment.

METHODOLOGY
This cross sectional validation study was carried out 

at department of Anaesthesiology, Ayub Teaching Hos-
pital, Abbotabad, from February to December 2012 after 
approval of the hospital ethics committee. 450 patients 
aged ≥16 yr, scheduled to undergo surgery under gen-
eral anesthesia were included in the study using non-
probability consecutive sampling. Edentulous patients, 
those unable to open the mouth, those with laryngeal 
masses, those having large goiters or with limitation of 
cervical movements were excluded from the study. Pre-
operatively, two anesthesiologists not involved in intu-
bating the airways of the patients evaluated the patients 
using ULBT. Upper lip bite test was assessed with patient 
sitting, head in neutral position. Ability of the patient to 
bite his / her upper lip was assessed and graded by the 
investigator after a proper demonstration of the test to 
the patient according to the following criteria; class I = 
Lower incisors can bite upper lip above the vermilion 
line; class II = Lower incisors can bite below the vermil-
ion line and class III = Cannot bite upper lip. (Figure 1). 
Class I and II was taken as predictor of easy intubation 
and class III was taken as a predictor of difficult intuba-
tion. 

Anesthesiologists, who were not informed of the 
preoperative upper lip bite classes, assessed difficulty of 
laryngoscopy at intubation, which was performed with 
the patient adequately anesthetized and fully relaxed 
on the operating room table. The induction of anesthe-
sia was done with propofol and suxamethonium and 
intubation was performed. The maintenance was done 
with nitrous oxide and volatile gases including isoflu-
rane with muscle relaxation achieved by using atracu-
rium besylate. For intubation the head was placed in 
the sniffing position, and initial laryngoscopy was per-

formed with a Macintosh No. 3 blade (Welch Allyn Inc., 
Skaneatills Falls, NY). However, if difficulty was encoun-
tered and the first attempt failed to provide a laryngo-
scopic view, a Miller laryngoscope blade (Welch Allyn) 
was used coupled with external laryngeal pressure and 
adjustment of head position as the situation demanded. 
The laryngeal view was graded according to the method 
described by Cormack and Lehane as grade I (full view 
of the glottis), grade II (glottis partly exposed, anterior 
commissure not seen), grade III (only epiglottis seen), 
or grade IV (epiglottis not seen); no external laryngeal 
pressure was applied while reporting the laryngeal view. 
(Figure 2)

The criteria for difficult intubation with the optimal 
position of the head (the so-called sniffing position), 
applying external pressure to the cricoid cartilage (Sel-
lick’s maneuver) and after calling in an experienced an-
esthesiologist were as follows: 

• The patient cannot be intubated despite more than 
three attempts at direct laryngoscopy or more than 
three attempts at tracheal tube insertion.

• Tracheal intubation attempts lasting more than ten 
minutes with direct laryngoscopy.

• A grade of III or IV on Cormack-Lehane’s classifi-
cation.

The preoperative assessment data and the intuba-
tion findings were used to determine the accuracy of 
the above mentioned tests in predicting difficult intu-
bation. Accuracy, Sensitivity, specificity, accuracy, and 
positive and negative predictive values were calculated 
for ULBT.

RESULTS
The study included 450 patients. The age of the pa-

tients ranged from 16-65 years. The mean age of the 
patients was 38.8±14.09 years. 196 (43.6%) were males 
and 254 (56.4%) were females. The mean BMI was 
29.8±3.59. (Table 1)

Forty seven (10.4%) of them were found at laryn-
goscopy to have airways that were difficult to intubate, 
exhibiting laryngoscopy grade III or IV. There were no 
failed intubations.  The mean age, gender and BMI were 
not significantly different between easy and difficult in-
tubations (p>0.05, Table 1).

Among the 47 patients with difficult intubation 43 
had been predicted as difficult on ULBT (true positives) 
and 4 were predicted as easy on ULBT (False negative). 
Among the 403 patients with easy intubation, 16 were 
predicted as difficult on ULBT (False positive) and 387 
were predicted as easy on ULBT (True negative). The cal-
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Table 1: Demographic data

Variable Overall
Difficult

(Cormack 
and Lehane)

Easy
(Cormack 

and Lehane)

P value
(comparing 
difficult and 
easy groups)

1 Age in years; 
mean±SD 38.8±14.09 35.38±12.66 39.2±14.2 0.079∗

2 Gender 
males; n (%)

196 (43.6%) 
males

17 (36.2%) 
males

179 (44.4%) 
males 0.281♠

3 BMI; 
mean±SD 29.8±3.59 29.52±2.91 29.86±3.66 0.536∗

∗ Calculated using independent sample t test
♠ Calculated using chi square test

A, Class I; lower incisors reflecting a bite of the upper lip, mak-
ing its mucosa entirely invisible.

B, Class II; lower incisors half-biting the upper lip, making the 
mucosa partially visible. 

C, Class III; lower incisors attempting a bite but totally failing 
to catch the upper lip.

Figure 1: The upper lip bite test

A

B

C
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scenarios that trainee anaesthetists might face.8  In our 
study ULBT had high sensitivity, so it is likely to identify 
most patients in whom intubation will truly be difficult. 
It however had a positive predictive value of only 72.8%, 
so about one third patients with airways actually easy to 
intubate will be subjected to the protocol for manage-
ment of a difficult airway if ULBT will be used for preop-
erative airway assessment. ULBT however has obvious 
ease of applicability and has a high accuracy of 95.5%.

The incidence of difficult intubations in our study 
was 10.4% which is similar to the frequency in recent 
published data. The incidence of unanticipated difficult 
intubation varies between 1.3% to 13% in various stud-

culated accuracy, sensitivity, specificity, positive predic-
tive value and negative predictive value of ULBT were 
95.5%, 91.5%, 96%, 72.8% and 98.9% respectively. (Fig-
ure 3)

DISCUSSION
Our study was intended to know the validity of the 

ULBT in airway assessment. We used the Cormack-Le-
hane system as the gold standard for testing the validi-
ty of ULBT. The Cormack-Lehane system classifies views 
obtained by direct laryngoscopy based on the structures 
seen (Figure 2). It was initially described by R.S. Cormack 
and J. Lehane in 1984 as a way of simulating potential 

Figure 3: Relationship between the results of ULBT and intubation findings in 450 patients
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Grade III

Grade II
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Figure 2: The Cormack-Lehane classification
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ies. The incidence of difficult intubation was 5.7% in the 
study by Khan et al,7 7.8% in study by Bhatt et al,9 8.1% 
in the study by Karci et al,10 12% in Leopold’s trial11 and 
17.3% in the study by Hoda et al.12

The results of our study were quite different from the 
results of study by Khan et al7 where ULBT was found 
to have accuracy, sensitivity, specificity, PPV and NPV 
of 88%, 76.5%, 88.7%, 28.9% and 98.4% respectively. 
This study compared it with MMT and found that the 
specificity and accuracy of the ULBT to be better than 
the MMT and that ULBT could correctly predict 76.5% 
of difficult intubations and 88.7% of easy intubations. 
In the study by Karci et al12 the sensitivity, specificity 
and accuracy of the ULBT were 13%, 97.6% and 90.8% 
respectively. In this study the test was found to have 
high specificity and negative predictive value, making it 
useful in identifying easy tracheal intubation. In the trial 
by Bhatt et al11 the sensitivity of ULBT was 20.5% and in 
the Leopold et al trial13 it had a sensitivity of 28.2%.  In 
contrast  to all the above mentioned studies; our study 
found ULBT to be highly sensitive (91.5%) and hence it 
is also likely to identify most patients in whom intuba-
tion will be difficult. A recent local study by Ali et al13 
also showed a relatively higher sensitivity of 87.5% for 
the ULBT. In another local study by Hoda et al14 ULBT 
showed significantly higher accuracy, positive predictive 
valve and negative predictive valve than MT. The nega-
tive predictive value of ULBT in our study and the above 
trial were all more than 90.0%. The specificity of ULBT 
was 99.1% in the study by Bhatt et al11 and 92.5% in the 
study by Leopold et al.13 The positive predictive value 
of ULBT in Leopold et al trial13 was 33.6%, in Khan et al 
trial7 was 28.9% and in Bhatt et al trial11 it was 66.6%. 
Hence ULBT has a low PPV in most studies so quite a 
good proportion of patients with airways actually easy 
to intubate will be subjected to the protocol for man-
agement of a difficult airway using ULBT.

ULBT has many obvious advantages. Firstly, It is a 
simple bedside method that involves the assessment of 
jaw subluxation and presence of buck teeth. Secondly, 
the three classes ULBT are clearly demarcated and delin-
eated; making inter observer variations highly unlikely 
and its use is not dependent on skill or experience level. 
Thirdly, ULBT takes into account some of the limitations 
associated with traditional airway evaluation methods.14 

 Our study had certain limitations. We did not in-
clude paediatric and geriatric population. . We used the 
original Cormack-Lehane classification however a mod-
ified version that subdivided Grade 2 was described in 
1998.15 In class IIa partial view of glottis is seen and the 
likelihood of difficult intubation is only 4.3%. While in IIb 
only posterior extremity of glottis is seen or only the ar-

ytenoid cartilages and the likelihood of difficult intuba-
tion is 67.4%.17 We did not use this subdivision of class 
II and this might have affected our results. ULBT should 
also have been compared with the other prevailing tests 
like MMT.

It has been suggested by many previous studies that 
detection of difficult intubation becomes more accurate 
when multiple clinical tests are used. Perhaps for the 
current status ULBT should be used in combination with 
other tests for airway assessment to make a decision. 

CONCLUSION
ULBT is a highly accurate, sensitive and specific for 

predicting easy and difficult intubation. This could be a 
good rationale for its routine application in the predic-
tion of difficulty or easiness of intubation. Upper lip bite 
test however should be used in combination with other 
airway assessment methods to predict difficult airway 
till further studies on a larger scale prove its validity be-
yond doubt.
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