ADDIS ABABA UNIVERSITY
College of Health Sciences
School of Medicine

Department of Anesthesia

Comparison of Mallampati test in sitting position and in supine position for prediction of
difficult tracheal intubation among adult patients who undergoing surgery under general
anesthesia at Addis Ababa governmental hospitals from February —April 2021
Comparative cross-sectional study

Investigator

Zekarias Markos

Advisors
Lidiya Haddis - (B.Sc. M.Sc. lecturer in anesthesia)
Lemlem W/Mariam - (B.Sc. M.Sc. lecturer in anesthesia)

THESIS SUBMITTED TO DEPARTMENT OF ANESTHESIA, COLLEGE OF
MEDICINE & HEALTH SCIENCES, ADDIS ABABA UNIVERSITY, IN PARTIAL
FULFILLMENT OF THE REQUIREMENTS FOR M.Sc. IN CLINICAL ANESTHESIA.



Comparison of MALLAMPATI test in sitting position and in supine position for prediction
of difficult tracheal intubation among adult patients who undergoing surgery under
general anesthesia at Addis Ababa governmental hospitals. 2021

Name of investigator: Zekarias Markos
Address; Phone: +251916162812
Email: zekibegeata@gmail.com

Approved by the Examining Board

Head, Department of Anesthesia
Advisors

1.

2.

3.

Examiner



Declaration

I, the undersigned, declare that this thesis is my original work in partial fulfillment of the
requirements for the Master of Science degree in Anesthesia. | understand that plagiarism will
not be tolerated and all directly quoted material has been appropriately referenced

Name: Zekarias Markos Signature; Submitted
to; MSc Tutor, Department of Anesthesia Addis Ababa University.

Date of Submission:

This thesis work has been submitted for examination with my/our approval as Advisors and
Tutors on the Master of Science degree in Anesthesia

Name Signature

1.

2.




Acknowledgement
I would like to express my great full thanks and appreciation to my advisor Lidiya Haddis (BSc.
Msc lecturer in anesthesia) and Lemlem W/mariam (B.sc. Msc. Lecturer in anesthesia) for their

unreserved, constant provision, substantial assistance and constructive criticism in each & every
steps of this research work.



Contents

ACKNOWIEAGEMENT ...ttt ettt e s e et et e s te e st e beess e beeseessesteessensesssassesseessessessaensens \Y
A B ST RACT ettt et b e e he et e s bt e a b e st e e bt et e s bt e st e bt e a b et e ehe et e eheeat e beshe et e ebeetesbeeatebe s IX
L. INEFOTUCTION ...ttt bbbttt b et b e a bbbt na e 10
1.1 BACKGIOUN ...ttt sttt ettt b e bbb et e et e s ebeebene e b e 10
1.2 Statement Of the ProDIEIM ... 11
1.3 SIgNIfICANCE OF T STUY ....cueeeieeieeee e 12

27 LITEIATUNE TBVIBW ...ttt ettt ettt b ettt b ettt b e b ens 13
3. ODJECHIVE OF the STUAY .....veveeeieieeeeeee ettt st e st e e ra et e st e et e s bessaestesreenaeseeennans 15
GENETAL ODJECLIVE ...ttt ettt e e st e e ba et e s te e s e beeasesbesbeentestaesaenseseseneenseennas 15
3.2 SPECITIC ODJECTIVES .....cueeuieiieiieiieieete sttt ettt ettt ettt a e bt bt sttt e s et et et eaeebesaeenentens 15
SV =11 g 0T (o] (0T | OO OSSO OO PRSP TOUR TR 16
AL LSTUAY BIA.....cuveiveeeeeieiteeeiecteeteete e e et et e s e et e s be et estesteesbesteessessesssessebeessessessaeasesteesaenbesseessensesssestenreennas 16
4.2, Study deSign and PEFIOU........ccuiiieieiiceee sttt sttt e s be e e s teera e besbeess e besanestesreennas 16
O o o1V LT o USSR 16
43.1 SOUICE POPUIALION ..ttt ettt ettt be s b e 16
4.3.2 StUAY POPUIALION ...ttt neen 16

4.4 Inclusion and EXCIUSION CrITEITaA........cccoeiriiriiiieeee et 16

A 4.1 INCIUSTON ...ttt bbbt b ettt b et bbbt s bt se sttt se e b e 16
EXCIUSION CIITEITA ...ttt ettt n et nnenen 16

4.5 Sample Size deterMINALION .........cvciiiiicieite ettt e et et sbe et e st e ebe e besbeessesbesssestesreennas 17
ST o] FT a0 R (=Tod o] 0T Lo U1 TSR 17
Figure 4.1 sample determination and situational analysis ...........ccccvvvveveriecenieseeesee e 18

4.6 STUAY VarTADIES: ..ottt sttt et e st e sre et e s teese et e sreenseteeneentenreennas 18
4.6.1. Dependent Variable: ........c.ooui it ae s 18
4.6.2. Independent VariahIES .........c.ooieiiiieeee ettt sttt ettt 18

4.7 DAta CONBCLION ...ttt ettt b et b e b nenae s 18
4.7.1Data source, Data collection tools, procedure and Personnel .........ccccceevveveeceeveneeneseeeese e 18
4.7.2 Data processing and @NalYSIS ......ceieeeierireerisieiesieeeste st e e seeee e sre et re et esre e aesreenes 19
4.7.3 Data QUATTLY BSSUFAINCE ....ecvvervieeieieireeiesiesteestesteestesteeseesessesssessesseesessesssessesssessessesssessesssessesseenes 19

4.8  Operational DefiNitioN .........coooiiiieeeeee ettt 19
4.9  Ethical CONSIHEIALIONS. .....cccoviieiieiieiestertertet ettt st neens 20



4.10. Dissemination and ULiliZation OF RESUILS. .......oeeeeeeieeeee ettt ettt eeeeee e e e e e reeereeeeees 21

5. RESUIES. ...ttt h bbb e et h e h e b et bt et ettt n b e nen 22
5.1 SoCio-demographic CharaCteriStICS .......vivevierieieriieieeesteecte ettt re e e st e raetesreesaesreennas 22
Table 5.1. Frequency and percentage of sex, age and BMI .........cccooveveiirieiiiiceeeeeseeeee e 22
5.2 Frequency of MMT in supine and Sitting POSItION .........ccveceveeiericecese et 22
Table 5.2 percentage and frequency of MMT grade sitting and supine position............cccceceverereenne. 22
Figure 5.1 frequency presentations for MMT grade in sitting and supine position.............ccccecevenene 23
Table 5.3 kappa agreement between MMT in sitting and supine POSItION ..........ccceevevvereeerenencreennes 23
5.3 MMT in supine and sitting position in relation to difficult laryngoscopy and intubation ................ 23
Table 5.4 comparison of sensitivity, specificity, PPV, NPV and also ROC curve analysis to area of
curve between MMT the sitting and supine position in relation to C-L grading. ........cccccceeceveveneenne. 24
Figure 5.2 ROC curve of Mallampati in sitting and supine position and difficult laryngoscopy ....... 24
Table 5.5 comparison of sensitivity, specificity, PPV, NPV and also ROC curve analysis to area of
curve between MMT the sitting and supine position in relation to IDS. ..........cccocevevenieininencnene. 24
Figure 5.3 ROC curve of Mallampati in sitting and supine position in relation to DTl ..................... 24
B. DISCUSSION ...ttt b e bt h ettt b et b et b et h s b et h et es bt b ettt e b e b e enen 25
7 strength and Limitation Of the STUAY ......ccveiuieieii ettt s st 27
8 Conclusion and reCOMMENAALION..........c.cviiririiriiir ettt 27
RETEIEICE ...ttt 28
AANNEXES L.ttt b bbb a e bbbt 29

Vi



Contents

LIST OF TABLE
Table 5.1. frequency and percentage of sex, age and BMI ..........cccoovevecireeviieeceeneceee e 22
Table 5.3 kappa agreement between MMT in sitting and Supine POSItION ..........cccevveveervecerenenereennes 23
Table 5.4 comparison of sensitivity, specificity, PPV, NPV and also ROC curve analysis to area of
curve between MMT the sitting and supine position in relation to C-L grading. ........ccccceevevevvenenne. 24
Table 5.5 comparison of sensitivity, specificity, PPV, NPV and also ROC curve analysis to area of
curve between MMT the sitting and supine position in relation to IDS. .........ccceeeveieeceveciere e 24

Content

LIST OF FIGURE
Figure 5.1 frequency presentations for MMT grade in sitting and supine position..............cceceeueeee. 23

Figure 5.2 ROC curve of Mallampati in sitting and supine position and difficult laryngoscopy ....... 24

Figure 5.3 ROC curve of Mallampati in sitting and supine position in relation to DTI .........c..c..c..... 24

Vil



Abbreviations/Acronyms

C-L GRADING: Cormack and Lehans grading
DTI: difficult tracheal intubation

IDS: intubation difficulty score

MMT: Mallampati test

OR: operation room

ROC curve: receiver operating curve

Vil



ABSTRACT

Background: Mallampati test is a method of assessing the airway for the prediction of difficult
laryngoscopy and intubation. The sitting position is the routine position for this test and shows
limited clinical value because of its low sensitivity and moderate specificity in predicting
difficult intubation and laryngoscopy in other side supine position may improve its efficacy.
Mallampatii in supine positions for prediction of difficult tracheal intubation and/ or
laryngoscopy was compared with sitting position.

Objective: To assess the Mallampati test in sitting and supine positions on predicting difficult
laryngoscopy and intubation among Adult surgical patients undergoing general anesthesia among
selected Addis Ababa governmental hospitals.

Method: a cross-sectional study was conducted at Addis Ababa governmental hospitals among
403 adult patients who underwent surgery that requires intubation. Samples were selected by
using systemic random sampling technique. Mallampati test was performed in sitting and supine
position during the preoperative period. Cormac and Lehans grade and Intubation Difficulty
Scale were recorded at the time of intubation. Mallampati in both positions compared with
Cormac and Lehans grade and Intubation Difficulty Scale by using chi-square test. Statistical
package for social sciences (SPSS) software version 26.0 used for data analyses. A p-value of <
0.05 was considered statistically significant. Statistical measures including sensitivity,
specificity, positive predictive values, and negative predictive values were calculated.

Result: the incidence of difficult laryngoscopy and intubation is 13.7% and 9.7% respectively.
Supine shows sensitivity of 78.8%; specificity of 93%; positive predictive value of 64.1 and
negative predictive value of 96.5 whereas sitting shows sensitivity of 75%; specificity of 96.3%;
positive predictive of 76.5 and negative predictive value of 96 concerning difficult laryngoscopy.
In relation to difficult intubation supine shows sensitivity of 78.4%; 89.8% specificity; 45.3
positive predictive value and 97.5 negative predictive value whereas sitting shows 73%
sensitivity, 93% specificity, 52.9% PPV and 97% negative predictive value.

Conclusion and recommendation sitting have high specificity and positive predictive whereas
supine has high sensitivity and negative predictive for prediction of difficult tracheal intubation
and laryngoscopy. Despite its low positive predictive value supine have comparable prediction
for difficult intubation and we can use it as alternative approach.

Keywords: MALLAMPATII, difficult intubation; difficult laryngoscopy; supine; sitting



1. Introduction

1.1 Background

Maintaining a patent airway is essential to prevent hypoxic brain insult and death among patients
undergoing surgery. Although the widespread use of gum elastic bougies, LMA fiber-optic
intubation and development of difficult airway algorithm declines the incidence; DTI is still the
major cause of anesthesia-related hypoxic brain insult accounts for 17% of the respiratory-related
injuries and results in about 28% of all anesthesia-related deaths(1,2).

Difficult airway comprises the inability to visualize any portion of vocal cords and insert tracheal
tube without multiple attempts by experienced anesthesiologist. Sometimes it may go to failed
mask ventilation and tracheal intubation. The incidence of difficult laryngoscopy and difficult
intubation is 12.3%, and 9%, respectively. Generally, this situation highly determined by patient
condition, setting available in the operation room, and the skill of the practitioner(3,4)

There are different bedside parameters used to assess the ease and difficulty of intubation during
preoperative. This may include MMT score, mouth opening, Thyromental distance, and
Sternomental distance. By 1985 Sehagiri MMT an Indian American anesthesiologist develops a
hypothesis based on the visualization of the cover-up of the uvula and facial pillars by the base
of the tongue and divides patients into three classes and after that, the 4th class added by Dr.
Samsoon and Dr. Youngs(5,6). MMT predicts ease and difficulty of intubation by estimating the
tongue size relative to the oral cavity and possibly indicate whether displacement of the tongue
by the laryngoscope blade is likely to be easy or difficult. In addition, it assesses whether the
mouth can be opened adequately to allow intubation(7).

The sitting position is the position where MMT test is routinely performed. In this position,
patient opens his mouth and protrudes his tongue maximally and the class will be determined to
predict inadequate exposure of the glottis consequently difficult tracheal intubation. But MMT in
sitting position have limited value as it shows a low predictive value of DTI and
laryngoscopy(8). Approaching Mallampati test through supine position may improve its efficacy
and clinical use(9).

By this study, the predictive value of MMT in the sitting position and supine position was
compared for the prediction of DTI.
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1.2 Statement of the problem

The sitting position is the position in which Mallampati test is routinely performed to predict
difficult airway so as to reduce the chance of those unanticipated difficult airway consequences
but in our day to day clinical practice its effectiveness is on question mark and shows limited
anticipation of difficult airway as it shows many false predictions of easy as well as
difficulties(10).

On the study done in Gondar University a prevalence of difficult intubation and Laryngoscopy
were about 9.2% and 12.3%. even though the Mallampati test which is performed in sitting
position shows balanced measure of validity in respect to Mouth Opening and Sliding Jaw scale;
its sensitivity and PPV shows limited value for prediction of difficult laryngoscopy and
intubation(4).

By considering sitting as a standard and routine position for Mallampati test; different articles
were written on perspective of clinical efficacy of Mallampati test. A systemic review and meta-
analysis on accuracy of Mallampati in prediction of difficult airway was done by Lee and shows
poor to good accuracy and finally concludes Mallampati tests are insufficient to confidently
predict the presence or absence of a difficult airway. In another systemic review and meta-
analysis Lundstorm concludes the modified Mallampati score is inadequate as a stand-alone test
of a difficult laryngoscopy or tracheal intubation. on another meta-analysis of Bedside Screening
test performance of Mallampati shows poor pooled sensitivity values and relatively moderate
specificity values were obtained whereas Positive and negative likelihood ratios were moderate
but unsatisfactory for clinical use (8,11,12).

The major task of anesthetist is to maintain patent airway and the goal of airway parameters is to
avoid or to reduce the undiagnosed or unpredicted difficult airway. As literatures and our clinical
practice shows Mallampati performed in sitting position shows ineffective in prediction of
difficult intubation and laryngoscopy so to improve its effectiveness changing to supine position
may be important. But due to its applicability is low and studies are not much on this area
Anesthesiology professionals are not confident and hesitate to use this position for Mallampati
test.

There were different researches conducted on Mallampati test in sitting and supine for better
prediction of difficult intubation and laryngoscopy. Bindra et al states Mallampati in supine
position has better prediction of difficult laryngoscopy and intubation. In most literatures supine
shows better sensitivity than sitting position it means that Mallampati profited from supine
position as it predicts difficult airway correctly than when it predicts in sitting. In contrast some
literatures shows supine has poor prediction of difficult intubation(2,9,13)
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1.3 significance of the study

The aim of study conducted is to minimize the incidence of unanticipated difficult intubation.

There is inconsistency among literature done on predictive value among MMT in sitting and
supine positions. By this study in which position MMT could have the highest prediction for
difficult intubation laryngoscopy will be determined

There is clinical situations evaluation on the patient’s airway in sitting became impossible such
as traumatic injury to the cervical, the thoracic, lumbar or the sacral vertebrae In cases that
require emergency intubation, MMT in sitting position is not feasible(10). The critical illness
that the patient possesses and the issue of cooperation is the main factors that make this position
is challenging(14). In such time to use supine as the alternative approach research based
description on the performance of supine is needed.so by this study if the comparable or better
usefulness of supine position is concluded it will help anesthetists to use it confidently

At the end of this study, the researchers can use it as a reference for their studies.
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2: Literature review

According to a prospective observational study done in India (2020), MMT in the supine
position without phonation shows the highest sensitivity and lowest specificity when compared
to MMT in the sitting position. Of 130 patients 19 had actual difficulty intubation, MMT in the
sitting position was able to predict as difficult airway in cases of 16 patients and the sensitivity
was about 84.2% but MMT in the supine position without phonation was better effective and
able to identify 18 of the patients and the sensitivity was about 94.7%. Even though MMT in
supine position had shown the lowest false-negative there was a significant number of false
positives which are over predicted in this position so because of its low predictive power MMT
in supine position should be with a cautious approach and combined with other parameters (15).

In the prospective study done in India in 2018 Awashti et al. describes MMT in supine position
had high sensitivity and low specificity than sitting position for prediction of difficult
laryngoscopy (Se 85.1% vs 71.43% Sp % 78.4vs 94.6%) on the other hand for difficult
intubation prediction; the sensitivity in both postures was equal and was 80% but the sensitivity
much better in MMT sitting than the supine position. (94.62% vs 76.84%) The positive
predictive value in both positions was low, on the other hand, the negative predictive value was
above 95% it had a good correlation with the test, but still, the highest correlation was seen in the
sitting position(16).

After a prospective observational Cohort Study ( May 2017), on the performance of the MMT
Classification Evaluated in Supine Position for the Prediction of Difficult Tracheal Intubation
The MMT performed in the supine position is possibly superior to that performed in the sitting
position for predicting difficult intubation. Receiver operating characteristic (ROC) curve were
used for discriminative power of the MMT classification in sitting and supine positions to predict
difficult tracheal intubation and shows that the area under the ROC curve for the MLPT in a
supine position (82%) was greater than that for the MMT in the sitting position (70%.) in general
the positive predictive value and the negative predictive value in both positions was comparable
whereas when the sitting position takes the superiority on specificity[89% vs 83%), the supine
looks better on sensitivity [ 72%vs 83%](14).

A Bindra et al (march 2010) on the study of the reliability of MMT in the supine position for
prediction of difficult intubation concludes MMT in the supine position is a better predictor of
difficult intubation for the reason of it explains high positive predictive value of 69% than for
sitting MMT 31%.otherwise in this study shows sensitivity, specificity and negative predictive
value is higher in MMT in sitting position than supine (Se 23% vs 21%, Sp 98% vs 93%, NPV
84% vs 79%)(2)

According to a prospective observational study conducted (April 2012), Khatiwada S et al stated
that sensitivity in both positions was 77% and the percentage of correctly predicted easy

intubations as a proportion of all predicted easy intubations was comparable and it is about 97%
and 96% in supine and sitting position respectively. Otherwise sitting position shows superiority
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in specificity and positive predictive value and the accuracy is about 67%. MMT in supine
accuracy is 55%(17).

In the prospective cross-sectional study done in Iran in June 2015, Khan, et al concludes the
MMT test in supine had poor results in predicting difficultly in laryngoscopy and intubation and
had high false-positive and false-negative outcome. In this study the sensitivity for laryngoscopy
and intubation noted in sitting and supine position without phonation is equal and it is about
67.86%.it also works in negative prediction value. But regarding specificity and positive
predictive value sitting position puts better impact than supine.(Sp 81.67% vs 72.67%, PPV
14.07% vs 9.90%)(13).
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3. Objective of the study

General objective
To assess the performance of Mallampati test in supine and sitting position in prediction of
difficult intubation and laryngoscopy among adult who underwent surgery

3.2 Specific objectives
v" To compare the sensitivity, and specificity between MMT test in supine and sitting
position

v To compare the positive and negative predictive value between MMT test in supine and
sitting position
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4. Methodology

4.1Study area

This study was conducted at TASH, PAULOS HOSPITAL, MINILIK HOSPITAL and
ZEWDITU HOSPITAL. These hospitals are among tertiary governmental hospitals found in
Addis Ababa, capital city of Ethiopia. These hospitals operation room are composed of multi
specialties and able them to perform different and a lot of procedures at a time.

4.2. Study design and period
Hospital based cross-sectional study was conducted from February to April 2021

4.3. Population

4.3.1 Source population
Adult patients who underwent surgery at Addis Ababa governmental hospital from February to
April 2021

4.3.2 Study population
Adult patients who underwent surgery under general anesthesia and requires intubation at Addis
Ababa governmental hospitals from February to April 2021

4.4 Inclusion and Exclusion criteria

4.4.1 Inclusion
Adult patients who underwent surgery under general anesthesia and requires endotracheal
intubation at Addis Ababa governmental hospital from February to April 2021

Exclusion criteria
> Upper airway pathology like mass in the oral cavity, edentulous patients or gap in
frontal teeth,

> restricted neck movement and patients unable to sit(cervical spine fracture, prolapsed
disc)

> Intubation experience less than 1 year
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4.5 Sample size determination
- 2, .
 (2a0)?  Pa

7 -
d?

As this study is new for Ethiopia, | take p value as 0.5.
Where: n= number of sample size.

Z= desired 95% confidence,

Z=1.96.

d = is the margin of sampling error tolerated (5%) So sample size equal to 384 and with 5%
contingency equals to 403

4.6 Sampling technique

In respect to surgery case flow the three month situational analysis was done on each hospital.
According to the analysis the surgical cases done the consecutive 3 months are 504 in TASH,
380 in St. PAULOS HOSPITAL, 180 in ZEWDITU MEMORIAL HOSPITAL, and 160 in
MINILIK HOSPITAL. Finally the sample size was allocated proportionally to all hospitals based
on their average three months report.

So during the study period a total of 1224 patients undergo elective surgery. Since the calculated
sample size is 403, 1224 divided by 403 is 3.03

Systematic random technique was used during data collection on each Hospital after the first
case selected on lottery method and every kth (3rd) patient was chosen for the study during the
study period

TASH (504) MINILIK(160) PAULOS(380) ZEWDITU(180)
166 53 125 B -
—>
SYSTEMIC RANDOM SAMPLING <

!

TOTAL SAMPLE SIZE 403
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Figure 4.1 sample determination and situational analysis

4.6 Study variables:

4.6.1. Dependent variable:
Cormack and lehans grading and IDS score.

4.6.2. Independent variables
Demographic variable

v Age
v" Height
v BMI
v" Weight
MALLAMPATI
v' MMT in sitting position
v' MMT in supine position
4.7 Data collection

4.7.1Data source, Data collection tools, procedure and personnel

Data were collected from selected study participants by using pretested questionnaire with in the
period of February to April 2021. During preoperative period, at the day of surgery the
demographic data of the patient and the MMT test in sitting position was recorded by the
observer. Before induction time the same observer demonstrates MMT test in supine position
while the patient turned to supine in OR table.

Mallampati classes | and Il was considered as easy or low risk and classes Il and IV was
considered as difficult or high risk.

At the time of induction and intubation laryngoscopy view (Cormack and Lehans grade) was
assessed by using Macintosh blade 3 or 4 by anesthetist. Grade 111 or IV defined as the difficult
laryngoscopy whereas Grade | or 1l defined as easy. Intubation difficulty was also assessed by
difficult tracheal intubation score. The score IDS > 5 was considered as difficult whereas IDS <
5 was considered as easy intubation.

18



4.7.2 Data processing and analysis

Data were coded, edited and then entered and cleaned by using Epi Info version 7 and exported
to Statistical package for Social Sciences (SPSS) software version 26.0.The continuous variables
(age, weight, height and body mass index) presented as mean £SD.. Chi square test was used to
compare the Mallampati grades in sitting and supine position with C-L laryngoscopy grade and
DTI. Kappa agreement analysis was done to sort out better agreement between the two positions
A P value of < 0.05 considered statistically significant. Statistical measures including sensitivity,
specificity, positive predictive values, negative predictive values and accuracy were calculated
for comparing the two positions for predicting difficult or ease of laryngoscopy and intubation.
The values presented as number or percentage.

4.7.3 Data quality assurance

To assure the quality of data, training on the objectives and relevance of the study and brief
Orientations on the assessment tool was provided for data collector. The questioner was pretested
in order to measure its adherence to the stated objective. During data collection, each questioner
was revised by the investigator for being complete and proper.

4.8 Operational Definition
MALAMPATII
It relates size of tongue with oral cavity.

Class I Visualization of the soft palate, fauces, uvula, and both anterior and posterior pillars
Class Il Visualization of the soft palate, fauces, and uvula

Class Il Visualization of the soft palate and the base of the uvula

Class IV The soft palate is not visible at all

Sitting position: the patient sit upright with the head in the neutral position, the mouth opened
maximally and the tongue protruded maximally. The observer was opposite to the patient at eye
level.

Supine position: The patients turn to supine in OR table. Patient’s head was placed on a 10-cm-
high pillow, and the observer assesses the airway by looking vertically downward.

CORMACK AND LEHANS GRADING
Grade 1: full exposure of glottis (anterior and posterior commissure)

Grade 2: Anterior commissure not visualized

19



Grade 3: epiglottis only
Grade 4: no glottis structure visible
IDS( intubation difficult score): has seven variables
N1= the number of supplementary attempts each score 1
N2= the number of supplementary operators each score 1
N 3= the number of alternative technique
» Repositioning of the patient score 1
» Change of material (blade, tube, using stylet) score 2
» Change in approach (orotracheal/nasotracheal) score 3
» Use of LMA score 4
N4= glottis exposure defined as cormack grade minus one
N5= lifting force applied during laryngoscopy. 0 for normal and 1 for increased.
N6= necessity of applied external laryngeal pressure. If applied score 1.
N7 = the position of vocal cord during laryngoscopy. Abduction score 0 while adduction score 1
Statistical terminologies

Sensitivity = percentage of correctly predicted difficult intubations as a proportion of all
intubations that were truly difficult [= TP/ (TP + FN)].

Specificity = percentage of correctly predicted easy intubations as a proportion of all intubations
that were truly easy [= TN/ (TN + FP)].

Positive predictive value (PPV) = percentage of correctly predicted difficult intubations as a
proportion of all predicted difficult intubations [= TP/ (TP + FP)].

Negative predictive value (NPV) = percentage of correctly predicted easy intubations as a
proportion of all predicted easy intubations [= TN/ (TN + FN)].

4.9 Ethical Considerations

The research held after approval and obtaining of clearance ethical Review Board of Addis
Ababa University (AAU), permission and letter of cooperation obtained from department of
anesthesia and legal letter submitted selected Hospitals,. Verbal form of consent from the patient
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taken and the assessment done accordingly, the confidentiality of participant records and privacy
of the health facility were maintained.

4.10. Dissemination and Utilization of Results

The finding of the study was submitted in a form of a thesis to AAU College of Health Science,
Department of anesthesia. The result will be publicly defended following submission. Copies
will be provided to relevant stakeholders. Efforts will be made to present the

results in scientific conferences and to publish in reputable journals.
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5. Results

5.1 Socio-demographic characteristics

Among 403 samples 23 of them are not recruited to final analysis as they did not met the
inclusion criteria. From the total 380 sample size about 240 (63.2) are females whereas 140
(36.8) are males. Their age, weight, height and BMI distribution are 40+ 16yr, 60.3+£9.66kg,
1.66+0.66cm and 21.88+3.77kg/cm2 respectively.

Table 5.1. Frequency and percentage of sex, age and BMI

Variable Frequency Percent %

Sex | Male 140 63.2
Female 240 36.8

BMI | Underweight 32 8.4
Normal 278 73.2
Overweight 60 15.8
Obese 10 2.6

Total 380 100%

5.2 Frequency of MMT in supine and sitting position

From all 380 sample, difficult MMT prediction revealed higher in supine position 60(15.8%)

when compared relative to sitting position 51(13.4). The improvement of MMT grade seen in

supine position in around 55 cases where as worsening to high class observed in 20 cases. The
following table shows the percentage of MMT classes on sitting and supine position.

Table 5.2 percentage and frequency of MMT grade sitting and supine position

Variable Frequency Percentage

Sitting | Grade I, 225 59.2
Grade Il 104 27.4
Grade Il1, 49 12.9
Grade IV 2 0.5

Supine | Grade I, 170 44.7
Grade Il 146 38.4
Grade Il1, 60 15.6
Grade IV 4 1.1

Total 380 100%
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supine mallampati grade
sittingmalampati grade gra

Frequency

radz 1 grade 2 qrade 3 rade 4 ) grade 1 orade 2 grade 3 oraded
sittingmalampati grade supine mallampati grade

Figure 5.1 frequency presentations for MMT grade in sitting and supine position
The agreement between sitting and supine position for MMT score was done by using kappa
analysis and shows substantial agreement. The following table is for the agreement analysis of
MMT score between the two positions by considering sitting as a gold standard position for
MMT test.

Table 5.3 kappa agreement between MMT in sitting and supine position

Sitting MMT
Variable Difficult | Easy K P value
Supine Difficult 44 20 0.724 <0.001
MMT Easy 7 309

5.3 MMT in supine and sitting position in relation to difficult laryngoscopy and intubation

The diagnostic power of the MMT test in supine and sitting positions in predicting difficult
intubation in relation to DTI and C-L grading by comparing statistical parameters presented in
this study illustrates the falsely predicted difficult intubation value is higher in a supine position
whereas sitting position shows better in detecting easy intubation correctly. The sensitivity and
specificity in the supine are comparable to the sitting position and the area in ROC curve analysis
shows both positions have a good consistency to sensitivity and 1-specificity which makes them
a very good diagnostic tool for the prediction of difficult laryngoscopy and intubation. The
following table compares the analysis done for statistical parameters sensitivity, specificity, PPV,
NPV, and also ROC curve analysis to the area of the curve between the two positions.
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Table 5.4 comparison of sensitivity, specificity, PPV, NPV and also ROC curve analysis to
area of curve between MMT the sitting and supine position in relation to C-L grading.

Variables

TP

FP

TN

FN

Sensitivi | Specificit | PPV | NPV | Accu | AUC | CI P
ty y racy 95% | Value
MMTin |39 |12 | 31613 |75 96.3 76.5 |96 0.93 |0.857 | 0.785- | <0.001
sitting 0.928
MMTin |41 |23 |305|11 | 78.8 93.0 64.1 96.5 [0.91 |0.859 | 0.792- | <0.001
supine 0.926
- /Ilr - —— supine Mmalampaty difficulty
Figure 5.2 ROC curve of Mallampati in sitting and supine position and difficult
laryngoscopy
Table 5.5 comparison of sensitivity, specificity, PPV, NPV and also ROC curve analysis to
area of curve between MMT the sitting and supine position in relation to IDS.
Variables | TP | FP | TN | FN | Sensitivi | Specificit | PPV | NPV | Accu | AUC | CI P
t racy 95%
y Y Value
MMTin |27 |24 |319|10 |73 93.0 52.9 97.0 [0.91 |0.830|0.743- | <0.001
sitting 0.916
MMTin |29 [35|308|8 |784 89.8 45.3 975 | 0.89 |0.841 | 0.761- | <0.001
supine 0.921

Sensfty

0.

ROC Curve

1 - Specificity

iagonal segments are produced by ties

Source of the Curve

sitting mallampati difficulty
=upine rmalampaty dificulty

Figure 5.3 ROC curve of Mallampati in sitting and supine position in relation to DTI
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6. Discussion

As all airway parameters the major aim of Mallampati assessment is to predict difficult airway
accurately because failure to predict both difficult face mask ventilation and difficult tracheal
intubation could lead to disastrous clinical situations which may include hypoxic induced brain
insult and death. By this study the prediction for difficult intubation and laryngoscopy of
Mallampati in sitting and supine were studied

By this study 380 subjects were recruited for analysis; from them, 52(13.7%) difficult
laryngoscopy and 37(9.7%) difficult intubation was noticed. On the study done in Gondar
University Sleshi et al(4), describes the incidence of difficult laryngoscopy and difficult
intubation is about 12.3% and 9% which is consistent with our result. Although the actual
finding of difficult intubation and laryngoscopy shows such value; the prediction made by MMT
in sitting and supine position shows high and was about 51(13.3%) and 62(16.7%) respectively.

Agreement analysis was done between MMT in sitting and supine positions. They had a kappa
value of 0.724 and can be considered as substantial agreement. In the study done in India; Sankal
et al (15) describe the kappa agreement between MMT in the supine and sitting position as 0.72
which means they do have a substantial agreement which is highly consistent with our result.

During the MMT test, changing the position from sitting to supine does not only improves but
also worsens MMT grade from lower class (grade I and 1) to higher class (grade 111 and V1) in
about 55(14%) and 20(6%) cases respectively. A considerable shift of MMT towards the worst
class in the supine position compared with the sitting position was also described by Sankal et al
(15).

From 52 actual difficult laryngoscopy sitting position detects 39 of them and the sensitivity is
about 75% while supine position detects 41 of them and the sensitivity is about 78.8% in contrast
supine position have high false-positive it makes this position less specific than sitting position.
The specificity between the two positions was 96.3% for sitting and 93% for supine so the sitting
position found to be highly specific.

This result is consistent with many works of literature as they describe supine have either
comparable or better sensitivity rather sitting have better specificity. Better sensitivity of MMT
in a supine position for prediction of difficult laryngoscopy was described by Sankal et al and
Awesthi et al(15,16) whereas khan et al and khatiwada et al (13,17) describes both positions
have equivalent sensitivity. In contrast, Bindra et al(2) describe sitting have better sensitivity
than the supine position. In all literature MMT in the sitting position shows better specificity than
the supine position.

This is also true in predicting difficult intubation. Among 37(9.7%) of the total difficult
intubation; the sitting position correctly detects 27 of them and the sensitivity was about 73%
while the supine position correctly predicts 29 of them and the sensitivity was78.4%. In contrast,
the percentage of correctly predicting easy intubation seen in sitting position was about 93%

25



which can be considered as better when compared with a specificity of 89.8% in the supine
position. This shows supine is highly sensitive but less specific than sitting position for
prediction of difficult intubation.

This result is highly consistent with the result noted by Sankal et al and Hanouz et al (14,15).
The high sensitivity in the sitting position compared to supine was noted by Khan et al while
sitting is still better in specificity. This contradiction might be arisen by the method they used to
determine whether there is difficult intubation or not. In our study, DT1 is determined by IDS to
score while khan et al uses >10minute intubation time or > 3 Attempt as difficult intubation.

The positive predictive value seems sided to the sitting position. In sitting position the
percentage of correctly predicted difficult intubations as a proportion of all predicted difficult
intubations was about 76.5 and 52.9 for difficult laryngoscopy and difficult intubation
respectively. This value is decreased in the supine position and was about 64.1 and 45.3 for
difficult laryngoscopy and intubation respectively.

Although the negative predictive value of supine shows a slight increment; we can say both had
comparable value in the prediction of difficult laryngoscopy and intubation. The NPV of supine
was about 96.5 and 97.5 whereas sitting was 96 and 97 for difficult laryngoscopy and intubation
respectively.

This shows MMT in the sitting position has high PPV and comparable NPV when compared to
MMT in the supine position. This result is highly consistent with the result described by Sankal
et al and Khatiwada et al(15,17). The high PPV and NPV in sitting position was noted by khan et
al and Bindra et al(2,13)

The accuracy of MMT on prediction of difficult laryngoscopy and intubation was calculated in
both positions. In both cases, MMT in sitting position shows superiority supine position.
Concerning the prediction of difficult laryngoscopy, sitting has an accuracy of 0.93 whereas
supine has an accuracy of 0.91. In relation to difficult intubation, sitting possesses an accuracy of
0.91 while supine has an accuracy of 0.89. This result is highly consistent with the result shown
by Sankal et al and Khatiwada S et al(15,17).

The area under ROC curve for predicting difficult laryngoscopy calculated with supine (0.859)
was noted greater than sitting MMT (0.857). The superiority also seen in case of prediction of
difficult intubation and area under ROC curve calculated in sitting is 0. 830 and in supine is 0.
841. As the result shows; the diagnostic performance of both positions is comparable and makes
them very good diagnostic test positions. Hanouz J et al (14) describe the area under ROC curve
for predicting DT calculated with the supine MMT (0.82) was greater than that for the MMT in
the sitting position (0.70). These results have consistency with our result as it gives superiority
for supine position. In contrast, Awesthi et al(16) show area under ROC 0.830 for sitting and
0.821 for supine in relation to difficult laryngoscopy whereas 0.86 for sitting and 0.74 for supine
in relation to difficult laryngoscopy. That means the study gives superiority to sitting MMT so it
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contradicts our result conclusion. The result difference may be the result of the age group
difference as Awasthi et al did their research on children age from 3- 10 years while ours is adult
age above 18 years.

7 strength and Limitation of the study
Strength of the study

As the study is new in our country and done in multicenter; it could give a baseline for further
investigation especially for those who are interested to study the effect of positioning and
phonation on MMT and its predictive value.

Limitation of the study

e The areas in which the study was conducted were not only medical centers but also they
were learning centers. This predisposes the students who were not well experienced to be
engaged in the intubation process

o Mallampati test is highly liable to subjectivity

8 Conclusion and recommendation

MMT in supine has high sensitivity and negative predictive value in contrast it has low
specificity and PPV compared with sitting position. Even though it have high false positive the
overall diagnostic performance of MMT in supine is very good and comparable prediction for
difficult with sitting position so we can use it as alternative approach and also we can use safely
for those who require emergency intubation and unable to sit.
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AnNnexes
Annex I: Information and Consent Form
Information sheet:

| am going to conduct research on comparison of mallampati in sitting and supine for prediction
of difficult intubation. There is no risk to take part in the study, all information is confidential.
Their names will not keep in the form. Their participation in the study will be voluntary: They
are not obliged to participate and may discontinue at any time. Moreover, this research thesis is
approved by Ethical review board of AAU and college of health science, department of
Anesthesia.

Consent Form

Hello! Good morning/afternoon? My name is ................... I am here today to ask some few
questions and to perform airway examination in different position. The objective is to compare
airway assessment in different position for its effectiveness for prediction of DTI. Addis Ababa,
Ethiopia, 2020/2021.

Your willingness and genuine response for the questions and examination can make the study
achieve its goal. Therefore, you are kindly requested to respond very voluntary with patience.
The assessment may take 10 to 15 minutes. We assure you that this study is surely confidential,
thus writing your name is not needed. Are you willing to participate in answering the
questionnaire?

Yes!

Go to the next page.
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Annex Il. Questionnaires checklists

Part I: Socio demographic characteristics

S.NO Question Possible responses Remark
101 Patients Age
102 Sex A. Male
B. Female
103 Weight
104 Height
104 BMI
Part 11: anatomical variables
Question Possible response Remark
201 Mouth opening A. > /=3 finger
B. <3finger
202 Tyromental distance A. >6.0cm
B. <6.0cm
203 Sternomental distance A. >125cm
B. <125cm
204 Jaw sliding scale A. JSD A
B. JSDB
C.JsbC
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Part: 11l MMT class in both positions

Question
301 Sitting position
302 Supine position

Part V Airway management technique
Question

501 Attempt

31

Possible Response

A

Grade 1

B. Grade 2

Response

© o w >» U 0O

Grade 3
Grade 4
Grade 1
Grade 2
Grade 3

Grade 4

A. 1 attempt

B. 2 attempts

C. >3 attempts

Remark

Remark



502

503

504

505

506
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Alternative
technique

Alternative
technique

Experience of 1%
operator

External
Laryngeal
pressure

Cormack and
lehans grading

A.

B.

w

> 0 W > Vv

©c o w »

Applied

Not applied

Repositioning of the
patient

Change of material
(blade, tube, using
stylet)

Change in approach
(orotracheal/nasotrach
eal)

Use of LMA
<One year
Two year

> three year
Applied

Not applied

Grade 1
Grade 2
Grade 3

Grade 4



507

508
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Vocal cord
mobility

Lifting force
applied during
laryngoscopy

A. Abduction
B. Adduction
A. Normal

B. Increased



