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ABSTRACT

Background: For general Anesthesia most of the time we use ETT and some time it is very difficult
to pass ETT and some time it is even impossible to pass ETT which can lead to morbidity and
mortality. There are different clinical methods to assess such a difficult intubation before induction
of anesthesia like Mallampati classification, upper lip bite test, Lemon score, thyromental distance
and hyomental distance ratio.

Objectives: To find the diagnostic accuracy of the hyomental distance ratio for the prediction of
difficult visualization of larynx.

Material & Methods: This cross-sectional study was done at Mayo Hospital Lahore. Total 250
patients undergoing elective surgeries with general anesthesia were included. After approval from
ethical committee inform consents and their basic demographic detail were taken. All anesthetics
procedures and assessments were done by single consultants. Position of patient was supine with
firmed head with the table. All Patients were advised to look straight by keeping head in neutral
position with mouth close and no swallowing at the time of assessment.

Results: Mean age of patients were 39.12+38.50 years. There were 109(43.6%) Male & 141(56.4%)
female cases. 45(18%) cases were assessed as difficult visualization on Cormack Lehane and
50(20%) cases were having difficult visualization on hyomental distance ratio. The sensitivity,
specificity, positive predictive value, negative predictive value and overall diagnostic accuracy of
hyomental distance ratio was 89.89%, 95.12%, 80%, 97.50% & 94% taking Cormack Lehane as
gold standard and P-value was < 0.05.

Conclusion: The diagnostic accuracy of the hyomental distance Ratio was found high for prediction
of difficult visualization of larynx by taking Cormack Lehane as gold standard.
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INRODUCTION

General anesthesia is a medically induced state during which patient is completely unconscious and
unresponsive to painful stimuli during all invasive procedure. Endotracheal intubation is a very
important part of general anesthesia.'? During endotracheal intubation cardiovascular effects are
very common in patients’. Marked hypertensin or hypotension can cause adverse outcome of
patient* To reduce this stress response during induction of general anesthesia different gadgets are
also used instead of endotracheal tube like supra glottic devises and intubating laryngeal mask
airways (ILMA)®. During anticipated or un anticipated difficult intubation the laryngoscopy time
increases which causes very sever pressor response but during anticipated difficult intubation most
of the time prophylactic measures are taken which are very helpful to prevent such surge of increase
in pressures. Different clinical methods are used to find difficult intubation like upper lip bite test
(ULBT), Mallampati classification, Sternomental distance (SMD), Horizontal length of mandible
(HLM), Inter- incisor gap(IIG), Thyromental distance (TMD), Neck circumference and hyomental
distance ratio’. In this study we will analyze the hyomental distance ration and it is defind as “The
ration of hyomental distance in neutral position and at head extension”®. The ultrasound (POCUS) is
a reliable air way assessment tool both in adults and children® '° !, The measurement taken with
ultrasound are comparable with the measurements taken with other methods and are reliable '*.
Similarly ultrasound measurement of hyomental distance ration in morbid obese patients is also very
reliable due to difficulties in palpating anatomical structure of air way '*. Similarly measurement of
hyomental distance with ultrasound is also very reliable in newborns for forecasting difficult
laryngoscopy '*. Measurement of hyomental angel and distance is also very important factor for
assessment of air way !°. The rationale of this study is that we want a reliable and accurate method
for prediction of difficult visualization of larynx by taking Cormack Lehane as gold standard. To
prevent a patient from any kind of complication of laryngoscopy and endotracheal intubation.

METERIAL &METHODS

After approval by research and ethics committee of Mayo Hospital LHR, this cross sectional study
was done by anesthesia department by total 250 patients undergoing elective surgery with general
anesthesia were included. Informed consent and basics demographic details were taken. All
anesthetic procedure and assessment were done by single consultant. Position of all patients during
assessment was supine with firmed head with the table. All patient were advised to look straight by
keeping head in neural position with mouth close and swallowing at the time of assessment. The
sampling the technique was non-probability consecutive sampling. We used 95% confidence
interval and 12%margen of error for both sensitivity and specificity and the prevalence of DVL
(Difficulty in visualization of larynx) as 12.2% using sensitivity 88% and specificity 60% '°.

The ruler was pressed on the skin surface above the hyoid bone, and the distance from the tip to the
anterior-most part of the mentum and hyoid bone was measured and said as the Hyomental distance
(HMD) in the neutral position. The patients were then said to to extend the head maximally, take
consideration that shoulders would not be lifted while extending the head. The HMD was measured
again in this position, and this variable was defined as the HMD at the extreme of head extension.
The Hyomental distance ratio (HMDR) was calculated as the ratio of HMD at the extreme of head
extension to that in the neutral position. After pre-oxygenation all patients was induced with
propofol and paralyzed with muscle relaxant according to body weight to facilitate good orotracheal
intubating condition. Laryngoscopy was performed after full relaxation. The head was placed in
sniffing position and an appropriate Macintosh blade was used. Glottic visualization was assessed
by using modified Cormach and Lehane classification without external laryngeal manipulation.
External laryngeal pressure was permitted after evaluation for insertion of endotracheal tube.

SPSS version 22 was used for data analysis mean = S.D was used for quantitative data like age and
frequency (%) was use for qualitative variables gender. Sensitivity, specificity and diagnostic
accuracy was calculated after making 2 X 2 table. Data was stratified for age, gender and BMI to
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address the affect modifiers. Post stratified sensitivity, specificity and overall diagnostic accuracy
was also calculated.

RESULTS
Table -1: Descriptive statistics of age (years)
Mean 39.12
Std. Deviation 12.04
Range 42.00
Minimum 18.00
Maximum 60.00

Table-2: Comparison of hyomental distance ratio taking Cormack Lehane as gold standard

. . e . Cormack Lehane
Difficult visualization on Total

Positive|Negative
Hyomental Positive 40 10 50
distance ratio Negative 5 195 200
Total 45 205 250
Sensitivity 89.89%
Specificity 95.12%

Positive Predictive Value [80%
Negative Predictive Value[97.5%
[Diagnostic Accuracy 94%

Table-3: Comparison of hyomental distance ratio taking Cormack Lehane as gold standard
with respect to age groups (years)

. . L. Cormack Lehane
Age groups Difficult visualization on e : Total p-value
Positive Negative
Positi 17 7 24
18-39 Hyomental oave <0.001
distance ratio Negative |3 102 105
Positive 23 3 26
40-60 Hyomental — <0.001
distance ratio Negative |2 93 95
Age groups
18-39 40-60
Sensitivity 85% 92%
Specificity 93.58% 96.88%
Positive Predictive Value [70.83 88.46%
Negative Predictive Value97.14% 97.89%
Diagnostic Accuracy 92.25% 95.87%

Table-4: Comparison of hyomental distance ratio taking Cormack Lehane as gold standard
with respect to gender

. . .. Cormack Lehane
Gender |Difficult visualization on — - Total p-value
Positive |Negative
Hyomental Positive |22 2 24

distance ratio Negative |4 81 85

Male <0.001
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Female I—I.yomenta] . Positive 18 8 26 <0.001
distance ratio  |Negative |1 114 115
[Gender
Male Female
Sensitivity 84.62% [97.74%
Specificity 97.59% 193.44%
Positive Predictive Value 91.67% 169.23%
Negative Predictive Value  [95.29% [99.13%
[Diagnostic Accuracy 94.5%  193.62%

Table-5: Comparison of hyomental distance ratio taking Cormack Lehane as gold standard with

respect to ASA
. . L. Cormack Lehane
ASA |Difficult visualization on > - Total p-value
Positive |Negative
Positi 29 2 31
1 |Hyomental o |TOSTIVE <0.001
distance ratio Negative |3 62 65
Positi 11 8 19
n  |Hyomental oave <0.001
distance ratio  [Negative |2 133 135
ASA
1 11
Sensitivity 90.63% 84.62%
Specificity 96.88% 94.33%
Positive Predictive Value [93.55% 57.89%
Negative Predictive Value [95.38% 98.52%
[Diagnostic Accuracy 94.79% 93.51%

with respect to BMI

Table-6: Comparison of hyomental distance ratio taking Cormack Lehane as gold standard

. . L. Cormack Lehane
BMI |Difficult visualization on > : Total p-value
Positive |Negative
Non- Hyomenta] Positive 18 6 24 <0.001
obese |distance ratio Negative |3 175 178 '
Positive |22 4 26
Obese |/yomental : <0.001
distance ratio Negative |2 20 22
ASA
1 11
Sensitivity 85.71% 91.67%
Specificity 96.69% 83.33%
[Positive Predictive Value 75% 84.62%
Negative Predictive Value 98.31% 90.91%
[Diagnostic Accuracy 95.54% 87.5%
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DISCUSSION

The main factor involved in difficult intubation is difficulty in visualizing the larynx with
laryngoscope. To solve this problem different techniques are used. In our study we used the
hyomental distance ratio for prediction of difficult visualization of larynx and found it sensitive in
89.89%, specificity in 95.12%, positive predicative value was 80%, negative predicative value was
97.5% and overall diagnostic accuracy was 94%.

Huh et al conducted a study in Korea where they reported that HMDR was a good predictor for
difficulty in visualizing the larynx with a sensitivity of 88% and specificity of 66%!°In the study of
Rao et al they evaluate the usefulness of hyomental distance ratio for accurately predicting difficult
visualization of the larynx and found the sensitivity 27.78%, specificity 98.89%, positive predictive
value 71.43% and negative predictive value 93.19% !7. These finding are some how favor the result
of current study. In the study of Bin Wang et al the compared the thyromental distance with
hyomental distance ratio by using ultrasound and found that HMDR was more sensitive in
predicting difficult intubation '®. In the study of Simin Abraham et al they found that by using
ultrasound hyomental distance is a more valid criterion in predicting difficult intubation'®.

CONCLUSION

In current study the diagnostic accuracy of the hyomental distance ratio is found high for prediction
of difficult visualization of larynx taking Cormack Lehane as gold standard. So, in future, it can be
used as it is a clinically reliable predictor of DVL to certain extent because of its high
sensitivity and specificity.
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