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ABSTRACT

Objective: To validate modified mallampati test with addition of thyromental distance and sternomental distance in prediction of
difficult endotracheal intubation in adults presenting in surgical emergency.

Study Deign: Prospective, single-blinded observational study

Place and duration: Department of Anesthesia and intensive care Nishtar Hospital, Multan from August 2021 to January 2022
in one year duration.

Methodology: A total of 120 patients were included in the study. Difficult intubation was predicted by measuring modified
mallampati test following thyromental distance and sternomental distance. Validation of mallampati test and combining
predictors was assessed by measuring sensitivity, specificity, positive & negative predictive value. Contingency table 2x2was
designed.

Results: The sensitivity and specificity of this procedure was 62.5% and 80.0%, respectively. Validity of combining all
parameters to predict the difficult in endotracheal intubation was shown in table IV. The sensitivity and specificity of this
procedure was 25.0% and 27.0%, respectively.

Practical Implication: Endotracheal intubation is a common pre-operative complication having potential to lead poor post
operative results. This study will help the anesthesiologists to overcome the problem of intubation and reduce the incidence of
post operative complications in routine practice.

Conclusion: Specificity of modified mallampati is too high, validity of combine parameters modified mallampati, sternomental
distance and thyromental distance is very high when compared with mallampati test alone. All three parameters MMT, SMD and
TMD can be used collectively for assessment of difficult airway in adult patients planned for surgery under general anesthesia.
Keywords: Validity, anaesthesia, modified Mallampati test, endotracheal intubation, thyromental distance, sternomental

distance

INTRODUCTION

Failed intubation and wrong prediction of difficult intubation are two
main anaesthesia related causes of morbidity and mortality.
Difficult intubation have incidence rate of 3.2%" including difficult
intubation, difficult mask ventilation or laryngoscopy and failed
intubation. Proper evaluation and prediction of difficult intubation
with Modified Mallampati Test (MMT) can reduce the risk of failed
intubation?.

Efficacy of MMT can be increased by adding some other
measuring parameters of preoperative airway like inter incisor gap,
thyromental orsternomental distance and cervical mobility.2.
National Audit Project observed that assessment failure of difficult
intubation may cause poor outcomes and post operative recovery
and complications like sore throat*. Previously no method is useful
for prediction of difficult intubation with high rate of sensitivity and
specificity®.

Some complications are also associated with difficult airway
like trauma to airway delayed airway, emergency surgical airway,
admission to ICU, brain injury and mortality that can enhance
hospital cost. Difficult intubation is that when more than 3 attempts
taken or bougie is used to manage intubation®.

Numerous airway assessment methods are in practice like
Wilson risk score, head and neck movement, mouth opening or
inter-incisor gap, thyromental distance, horizontal length of
mandible, sternomental distance and mallampati test but
sensitivities ranges upto 33%’. Few studies are available on
combination of these methods to assess the predictive values like
upper lip bite and thyromental distance®!°. This study aims to
evaluate validation of MMT by adding SMD and TMD in prediction
of difficult intubation or laryngoscopy in surgical patients.

METHODOLOGY

Study was conducted at department of Anesthesia and intensive
care Nishtar Hospital, Multan from August 2021 to January 2022 in
one year duration. The study was conducted after approval from
ethical review committee of hospital.

Population: All the adults’ patients requiring general anesthesia
with endotracheal tube insertion were enrolled in the study, after
taking informed consent.

Sample Size: was calculated by using online calculator
Openepi.com using formula, Sample size n = [DEFF*Np(1-p)l/
[(d%/Z?1.02*(N-1)+p*(1-p)] using statisticsP1 (Sensitivity of MMT in
previous study): 28.3%, P2 (Sensitivity of MMT in previous study):
85.5%, Confidence level 95% , Power of study 80%, Calculated
sample size is 120 patients. Sampling technique: Non probability
consecutive sampling technique was used.

Inclusion criteria: All the patients requiring general
anesthesia with endotracheal intubation, age 15 to 60 years of age
and both gender were included in the study. Exclusion criteria:
Patients with BMI >26kg/m2, swelling, scars, contractures in front
of the neck pregnant women were excluded. After nothing per oral
(NPO) for 8 hours an investigator who was unaware of study data
wasdetermined the difficulty level of intubation before intubation
and at the time of intubation. Glycopyrrolate at the dose of 4 pg/kg
and 20 pg/kg midazolam wasgiven 15 minutes before surgery
intravenously.

Data Collection: Before induction of anesthesia oxygen ventilation
was given for five minutes. Anesthesia was induced with slow
propofol injection at the dose 2 mg per kg and fentanyl injection 2
ug per kg intravenously. Succinylcholine was given intravenously
at the dose of 1.5 mg per kg. After neuromuscular relaxation
endotracheal tube was inserted. Head was extended on a pack of
10 cm and neck flexion to mark modified Jackson position before
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start of laryngoscopy. After laryngoscopy larynx was pointed.
Demographic data and specific data regarding the dependent and
independent variables were collected on the already formed
Performa.

Instrument: Thyromental distance(TMD) was measured by
measuring distance between the thyroid notch and
symphysismenti is measured. Sitting position is preferred with full
head extension mouth closure. Difficult intubation was predicted if
TMD < 6.5 cm.Sternomental distance (SMD) was measured by a
straight line between bony point of symphysis-menti and above
border of manubrium sterni. SMD < 12.5 centimeter considered as
predictor of difficult intubation.

Classification of modified mallampati was a simple scoring
system that correlates the size of tongue and mouth opening to
give space available for intubation. In case of visible soft palate,
uvula and pillars class was labeled as “I”. Soft palate and uvula
visibility was labeled as class “II”. Soft palate and base of uvula
visibility was labeled as class “llI” and only hard palate visibility
was labeled as “IV”. Among this classification class Ill and IV was
labeled as difficult intubation.

Reliability and Validity: True positives: defined as those patients in
whom MMT or MMT+TMD+SMD for difficult intubation is found
positive and Cormack and Lehane laryngoscopic grading also found
positive.True negatives: defined as those patients in whom MMT or
MMT+TMD+SMD for difficult intubation is found negative and
Cormack and Lehane laryngoscopic grading also negative.

False positives: defined as those patients in whom MMT or
MMT+TMD+SMD for difficult intubation is found positive and
Cormack and Lehane laryngoscopic grading negative.False
negatives: defined as those patients in whom MMT or
MMT+TMD+SMD for difficult intubation is found negative and
Cormack and Lehane laryngoscopic grading also positive.

Positive Predictive Value: TP/TP+FP, Negative predictive value:
TN/TN+FN, Sensitivity: TP/TP+FN, Specificity: TN/FP+TN. Diagnostic
Accuracywas measured by using formulaTrue positive cases + True
Negative cases / Total number of patients in study.

Data Analysis: SPSS version 23 (statistical package for social
sciences) was used for data entrance and analysis. Qualitative
data like age, gender were presented as frequency and
percentage and quantitative data was presented as mean and
standard deviation. 2x2 contingency table was drawn to measure
PPV, NPV, sensitivity, specificity and diagnostic accuracy. A p
value of < 0.05 was considered as significant.

RESULTS

Overall, 120 patients were included in our study. The average age
and weight of the patients was 33.58+7.11 years and 60.55+2.52
kg, respectively. There were 77 (64.2%) males and 43 (35.8)
females. Only 8 (6.7%) patients had ASA |. Further, majority of the
patients 38 (31.7%) were undergone general surgical procedure
(Table. 1).

Table-1: Demographic and gonial angle in lateral cephalogram and OPG

Characteristic MeanzS.D N (%)
Age (years) 33.58+7.11

Gender

Male 77 (64.2)
Female 43 (35.8)
Weight (kg) 60.55+2.52

ASA status

| 8 (6.7)

1] 112 (93.3)
Type of surgery

Laparoscopic 31(25.8)
Orthopaedic 13 (10.8)
Ear nose & throat 21 (17.5)
Urological 17 (14.2)
General surgery 38 (31.7)

The average age of difficulty in endotracheal
intubationpatients was greater than not difficult in endotracheal

intubation patients as 36.81+8.09years and 33.68+2.41lyears,
respectively, (p<0.001). The average weight of difficulty in
endotracheal intubationpatients was greater than not difficult in
endotracheal intubation patients as 62.52+2.45years and
57.95+2.56years, respectively, (p<0.001) (Table. I1).

The validity of modified Mallampati test to predict the
difficulty of intubation was shown in table. lll. The sensitivity and
specificity of this procedure was 62.5% and 80.0%, respectively.
(Table. 1l1). Validity of combining all parameters to predict the
difficultin endotracheal intubationwas shown in table IV. The
sensitivity and specificity of this procedure was 25.0% and 27.0%,
respectively (Table. IV).

Table-2: Comparison age, weight and ASA status with difficulty in
endotracheal intubation

Difficulty in endotracheal intubation
p-value

Yes No
Age (years) 32.81+8.09 33.68+2.41 >0.001
Weight (kg) 56.52+2.45 62.95+2.56 <0.001
ASA status
I [ 3(37.5) [ 6(.4 [
i [ 5(62.5) | 106 (94.6) | <0001

Table-3:Validity of modified Mallampati test method to predict difficulty in
endotracheal intubation

Modified Difficulty in endotracheal intubation |
Mallampati test Yes No p-value
1&11 5 (62.5) 103 (91.9)

& v 3(62.5) 9(8.1) <0.001

Table-4: Validity of combining all parameters in predicting difficult
endotracheal intubation

All predictors Difficulty in endotracheal intubation |

together Yes No p-value

| 2 (25.0) 109 (97.3)

&I 6 (75.0) 3(2.7) <0.001
DISCUSSION

In our study average age and weight of the patients was
33.58+7.11 years and 60.55+2.52 kg, respectively. There were 77
(64.2%) males and 43 (35.8) females,sensitivity and specificity of
mallampati test in predicting difficulty in endotracheal intubation
were 62.5% and 80.0% respectively and sensitivity and specificity
of combining all factor was 25.0% and 27.0% respectively. A study
was conducted by Patel B et al'! in 2014, there were 71 male and
64 female with mean age of 29.7 + 1.4 years and reported that
validity of combine MMT, SMT and TMD is very high as compare
to MMT alone in predicting difficulty of endotracheal intubation.

In our study 8 (6.7%) patients had ASA |. Further, majority of
the patients 38 (31.7%) were undergone general surgical
procedure.A study was conducted by Ittichaikulthol et al*?> on Thai
population, majority of patients were having ASA Il 52.7% and
common procedures were relevant to general surgery, combination
of, SMT, TMD (<6.5) and MMT are better predictor of difficult
laryngoscopy. Findings of this study are comparable to our study.
Another Chinese study was conducted by Magalhdeset al**on
pregnant women and compared with non pregnant women. At the
end of study it was concluded that combination of predictors have
better results regarding the sensitivity and specificity in difficult
intubation.Lundstrem et al** conducted a study on Irish population
and compare modified mallampati and combination of MMT with
thyromental and sterno mental distance and concluded that validity
of mallampati increased upto100% by adding other predictors. In
another study by Seoet al'® reported contrast results that
combination of thyromental distance with MMT has no significant
improved predictability for difficult intubation and more suggestive
studies were recommended.

In few previous studies MMT, SMD and TMD measurements
were taken in sitting position*!. Singhalet al*® conducted a study on
this topic and concluded that MMT in sitting position is not valid as
in supine position. Usually intubation performed in supine position
that's why measurements in supine position can predict status of
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difficulty better in supine position. We used TMD distance <6.5 and
SMD=<12.5 for prediction of difficult intubation. In a study
Neyrincket al'” used TMD < 5 cm and Khan et al*® used SMD value
13 cm for difficult intubation but reported similar results and
efficacy of adding SMD and TMD in MMT.

In our study mean weight of patients was 60.55+2.52 kg and
mean age was 33.58+7.11 years, but there was no association
was observed between weight of patients and difficult intubation.
Similar results were observed by Sheffet al® in his study that
increased BMI is not a predictor of difficult intubation. Similarly
Orozco-Diazet al® concluded that there was no association
between age of patients and difficult intubation.

CONCLUSION

Our results reveal that specificity of modified mallampati is too
high, validity of combine parameters modified mallampati,
sternomental distance and thyromental distance is very high when
compared with mallampati test alone. All three parameters MMT,
SMD and TMD can be used collectively for assessment of difficult
airway in adult patients planned for surgery under general
anesthesia.
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