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Abstract

Unanticipated difficult tracheal intubation is a significant source of morbidity and mortality in
anesthetized patients. A number of modules have been developed to predict difficult airways,
but they are often complex in nature. Aim of this study to determine the accuracy of the modified
Mallampati test for predicting difficult tracheal intubation before induction of anesthesia by
using the Mallampati scores and other parameters such as BMI, difficult mask ventilation.

Fifty adult patients were prospectively analyzed of the American Society of Anesthesiologists
(ASA) class I or Il. All adult patients (> 18 years) presenting for any type of non-emergency
surgical procedures under general anesthesia that required endotracheal intubation were enrolled.
Mallampati test was performed prior to anesthesia. Following induction of anesthesia, the
anesthesiologist was described the laryngoscopic view using the Cormack-Lehane scale. Classe
3 or 4 of the Mallampati test were considered as a predictor of difficult intubation. Grades 3 or
4 of the Cormack-Lehane classifications of the laryngoscopic view were defined as impaired
glottic exposure.

A purposive (non-probability) samples of (50) patients enrolled in this study conducted in a
Specialized Surgeries Hospital “Gazi AL-Harrery Hospital” in Baghdad city, 12 had difficult
intubation (24%) and 38 had easy intubation (76%). The sensitivity of the Mallampati
classifications in four grades shown a significant difference but the specificity was found to be
the highest in the grades 2. The Mallampati test is of limited value in predicting difficult
intubation when was used as a single examination, also observed other parameters which had
effect on the difficulty of intubation like obesity, thyromental distance, mouth opening, presence
of receding mandible, cervical mobility and other deformities.
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Introduction

The term ‘airway’ in its day-to-day usage refers to the upper airway, which may be
defined as the extra-pulmonary air passage, consisting of the nasal and oral cavities, pharynx,
larynx, trachea and large bronchi. Difficult airway is one in which there is a problem in
establishing or maintaining gas exchange via a mask, an artificial airway or both that recognized
before anesthesia. The potential for a difficult airway (DA) in designated ‘Difficult airway
clinics’ allows time for optimal preparation, proper selection of equipment, technique and
participation of personnel experienced in DA management [1]. Respiratory events are the most
common anaesthetic related injuries following dental damage and there are three main causes of
respiratory related injuries which are inadequate ventilation, esophageal intubation and difficult

tracheal intubation. Difficult tracheal intubation accounts for 17% of the respiratory related
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injuries and resulted in significant morbidity and mortality. In fact, up to 28% of all anesthesia
related deaths are secondary to the inability to mask ventilate or intubate Also, data published by
the American Society of Anesthesiologists (ASA) showed that, difficult intubation, inadequate
ventilation and esophageal intubation were the principal factors responsible for death or brain
damage [3]. Prediction of difficult airways will provide an effective preoperative anaesthetic
plan and safe intubation, which will decrease complications and mortality rates [4].

Mallampati classifications, thyromental distance, mouth opening, neck circumference are
some preoperative tests that can be done to predict the difficult airways. There are several studies
question the accuracy of these predictive tests; however, they are not adequate as the only
predictor when used for predicting difficult airways [4].

The Mallampati test is one of the most frequently used clinical scoring system to predict
difficult intubation and the ease of tracheal intubation is determined by many factors, with the

laryngoscopic view being the most important one [5].

=

o

Class k soft palate, Class lI: soft palate,
tonsilar fauces and pillars, partial tonsilar fauces
uvula visible and uvula visible

-

p

Class il soft palate, base Class IV: hard palate visible
of uvula visible

The Mallampati Scale
Mallampati test: The Mallampati classifications correlate tongue size to pharyngeal size and this

test is performed with the patient in the sitting position, head in a neutral position, the mouth
wide open and the tongue protruding to its maximum [2].
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Patients and Method

This study was conducted in a Specialized Surgeries Hospital “Gazi AL-Harrery Hospital”
in Baghdad city during 2017-2018. 50 patients (18- 60 years) who underwent general anesthesia
for non-emergency surgery and required endotracheal intubation were enrolled in this study.
Males were twenty-eight (28), and females were twenty-two (22).

The patient consents were taken to enter the study protocol. Information were collected
by the anesthesiologists on a standard form, which includes age, sex, weight, height, BMI,
Mallampati classification as modified by Samsoon and Young was performed with the patient in
the sitting position with the head in extension, mouth fully opened, tongue out, and without
phonation. Whenever possible, the thyromental distance, was measured with the patient in sitting
position and head extension, mouth opening measured as the interincisor distance, presence of
receding mandible, cervical mobility, macroglossia, beard, and lack of teeth. Patients were also,
asked whether they had habitual snorers or not (almost every night or every night), without
asking for the snoring loudness. Registered the difficult mask ventilation according to some
information (leak in face mask, 2 hand mask ventilation technique, beard, receding mandibular,
large cheeks, lack of teeth) and Cor-mack grade “views were obtained by direct laryngoscopy.

The excluded cases were the patients who underwent a regional anesthesia. Those
patients who underwent general anesthesia without tracheal intubation (face mask ventilation,
laryngeal mask) in addition to patients underwent emergency surgery, those indicated for rapid
sequence induction and scheduled for fiber optic tracheal intubation. All patients with ASA class
higher than I1, incapability of the patient in opening the mouth, abnormalities of the face, mouth,
pharynx and airway, pregnancy, urgency and a wake intubation, patient >60 years and less than
18 years were excluded from the study.

The Mallampati classes were assessed before prescribing any drugs. After induction of
anesthesia, the laryngoscope view was evaluated by a person blinded to the patient’s Mallampati
or pharyngeal view.

Mallampati test (MMT): The oropharyngeal view is graded into four different classes:

e Class | —soft palate, fauces, uvula, and pillars visible
e Class Il — soft palate, fauces, and uvula visible
e Class Il —soft palate and base of the uvula visible

e Class IV - soft palate not visible at all. [19]

Cormack-Lehane system (Laryngoscopic Views): is graded into four different classes:

e Grade 1: Full view of the vocal cords.
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e Grade 2: Only the posterior glottic structures/cartilages are visible.
e Grade 3: Only the epiglottis is visible.
e Grade 4: Neither the epiglottis nor the glottic structures are visible, only the soft palate.[20]

Difficult tracheal intubation (DTI) was defined as a proper insertion of the endotracheal tube
with conventional laryngoscopy requiring more than two attempts or lasting more than 10 min,
or requiring an alternate technique (bougie, videolaryngoscope ,Laryngeal Mask , fiberoptic)

Data that collected concerning tracheal intubation were use of paralyzing agent,
characterization of tracheal intubation (easy, difficult, impossible), and grading of the best
laryngoscopic view according to the Cor-mack grade.

The patients were classified while they were seated upright, with mouths maximally
opened, tongues protruded, and without phonation. A modified Mallampati score class of 3 and
4 were considered as predictive of difficult laryngoscopy and designated as “difficult” while

grades | and Il were classified as easy intubation.

Results

A total of (50) patients (18-60 years) were enrolled in this study, patient information were
summarized in table (1) which showed that 21-30 years were 5 cases, 31-40 years patient were
15 cases, 41-50 years were 30 cases and the mean were (39.2800), std. deviation were (0.67763)
and variance were (0.459), and table (2) which showed the number of cases according to gender,
that (28) of patients were males and (22) of patients were females.

The study found that (23) patients (46%) had over weight and (19) obese patients (38%),
while (8) patients only (16%) had normal weight according to body mas index (table 3).The
study also found that (28) patients (56%) had easy intubation and (22) patients (44%) had
difficult intubation in Mallampati test, while (42) patients (84%) had easy intubation and (8)
patients (16%) only had difficult intubation in cor-mack test (table 4).

This study also showed the mean (2.3400) and Std. deviation (.91718) for Mallampati test (p.
values= 0.005) and the mean of cor-mack test is (1.7800) and Std. deviation (.70826) (p. values=
0.001) (table 5). In comparison between difficult and easy intubation according to Mallampati
test and cor-mack test, Cormack grade 4 was not observed in any patient and receding mandible
(table 6).

The study also showed (43) patients (86%) had easy mask ventilation and (7) patients (14%)
only had difficult mask ventilation (table 7).
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Table 1: Mean age group +/- std. their frequency and percentage

Percentile Std. .
No. Age Frequency (%) Mean Deviation Variance
1. 21-30 5 10
2 31-40 15 30
41-50 30 60 39.2800 67763 459
Total 50 100
X2 obs. = v42.5000 df =1 X2 crit. = 3.841
P <0.050

Mean = 39.2800

Std. Deviation = .94847

Variance = .900

Table 2: distribution of gender
No. | Gender F Percentage(%) | Mean | Std. Deviation | Variance
1. Male 28 56
2. Female 22 44 1.4400 | .50143 251
Total 50 100
Table 3: The distribution of cases according to BMI.
No. | Body mass index Frequency | % Mean | Std. Deviation | Variance
1. | Normal weight (18.6-24.9) |8 16
2. | Over weight (25-29.9) 23 46
3. | Obese (30- 40) 19 38 2.2200 .70826 502
Total 50 100

Table 4: Distribution of cases according to Mallampati teat and cor-mack grade

Mallampati grades Cor-mack grades
Easy Difficult Easv intubation Difficult
S. A, intubation intubation Total y intubation Total
Gride Grgde Grgde Grade 4 Gride Grade 2 | Grade 3 | Grade 4
Frequency 10 18 17 5 50 19 23 8 0 50
Percentage % 20 36 34 10 100 38 46 16 0 100
Table 5: shown the mean £ Std. deviation for Mallampati test and cor-mack test.
Mean D Std. Variance [X?obs. |df. [X2Crit. [Sig [P values
eviation
Mallampati | 5 3400 | 01718 | 841 | 9.040° | 3 | 7.814 | s. 0.005
Grade
Cormack Grade | 1.7800 | .70826 502 7.240° | 2 5.99 S. 0.001

a. 0 cells (0.0%) have expected frequencies less than 5. The minimum expected cell frequency is 12.5.
b. 0 cells (0.0%) have expected frequencies less than 5. The minimum expected cell frequency is 16.7.
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Table 6: Difficult and easy intubation according to Mallampati test, cor-mack test and receding

mandible.
Cor-mack grade
Mallampati No.=50 Easy Difficult Total (%)
grades ' Grade 1 Grade 2 Grade 3
No.=19 | No.=23 No. =8 50 (100)
I Easy 11.4 6.2 2 19.6 (39.2)
1 No.=38 5.2 10.4 3 8.21 (16.42)
1l Difficult 3.4 5.3 2 8.72 (17.44)
v No.=12 0 1.1 1 2.1(4.2)
Lower jaw protrusion grade
A Easy 14 9 1 24 (48)
B Difficult 5 9 5 19 (38)
C 0 5 2 7 (14)

Table 7: Difficult mask ventilation and difficult tracheal intubation.

Difficult mask ventilation Tracheal intubation
S A Easy | Difficult Total Easy Difficult Total
Frequency 43 7 50 38 12 50
(',D/grce”tage 86 14 100% 76 24 100%
Discussion

Ability to evaluate and manage the airway and keep it open in critical situations has always
been of great importance for the physicians of all eras [9, 10]. Expertise in airway management
is necessary for anesthesiologists and inability to maintain a patent airway may be life threatening
[11,12].

“No intubate-no ventilate” is the most frightening complication of anesthesia practice [11,14].
The original and modified Mallampati test is routinely used to predict difficult intubation, but
there is controversy regarding its validity [3]. The original Mallampati test uses three classes
(Class1—faucial pillars, soft palate and uvula could be visualized, Class 2 —faucial pillars and soft
palate could be visualized but the uvula was masked by the base of the tongue, Class 3 — only
soft palate could be visualized) [3]. The modification of (Samsoon and Young, 1987) (MMT)
describes four classes (class 4 only hard palate visualize) and we used the last one, this scoring
system is usually referred to when talking about the Mallampati test [15].

Mallampati et al. suggested that using a simple scaling which is based on the ability to see the
orogharyngeal statures, difficult intubation could be predicted [3].
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This study showed (56%) patients were predicted easy intubation that disagree with
(Khatiwada S., et al., 2012) [6], who reported (67%) cases but was agree with (Bindra A. et al.,
2010) [7] and (Adamus et al., 2011) [16], who reported a sensitivity for the modified Mallampati
classification in predicting cases of a difficult airway. This study found that (44%) of patients
were with easy intubation that disagreed with (Khatiwada S. et al, 2012) [6], who reported (10%)
cases but was similar with (Kim et al., 1997) [17].

The study also showed that (14%) of patients had difficult mask ventilation which
disagreed with (Khan ZH et al., 2003) [8], who recorded (37.2%) patients had difficult mask
ventilation. This study reflects a direct relationship between difficult intubation and Mallampati
scores that, the patient with higher Mallampati scores was the greater for the likelihood of
difficult intubation (Ambesh S. P. et al., 2013) [18]. Comparison between easy and difficult
intubation according to Mallampati test were found by (Bindra A. et al., 2010) [7].

Conclusion
The thyromental distance, anatomical abnormality, and cervical mobility (M-TAC)
scoring system has provided a higher sensitivity and specificity in predicting difficult

endotracheal intubation in comparison with Mallampati classification.

Recommendation
Further study on that comparation between Mallampati grade with tongue protruding and
non is needed and It should going research that comparative between Mallampati grade with

sitting position and supine position.

192



Al-Nisour Journal for Medical Sciences Vol.1 (2) 2019

References

[1] Gupta S, Sharma R, Jain D. Airway assessment: predictors of difficult airway. Indian J
Anaesth. 2005 Jan 1;49(4):257-62.

[2] EI-Orbany M, Woehlck HJ. Difficult mask ventilation. Anesthesia & analgesia. 2009 Dec
1;109(6):1870-80.

[3] Caplan R. A, Posner K. L, Ward R. J, Cheney F. W. Adverse respiratory events in anesthesia:
a closed claims analysis. Anesthesiology 1990; 72:828-33

[4] Shiga T, Wajima ZI, Inoue T, Sakamoto A. Predicting Difficult Intubation in Apparently
Normal PatientsA Meta-analysis of Bedside Screening Test Performance. Anesthesiology: The
Journal of the American Society of Anesthesiologists. 2005 Aug 1;103(2):429-37.

[5] Mallampati S. R, Gatt S. P, Gugino L. D, Desai S. P, Waraksa B, Freiberger D, Liu PL. A
Clinical Sign to Predict Difficult Tracheal Intubation A Prospective Study. 1985; (32):429-34.

[6] Khatiwada S, Bhattarai B, Pokharel K, Acharya R, Ghirnire A, Baral DD. Comparison of
modified Mallampati test between sitting and supine positions for prediction of difficult
intubation. Health Renaissance. 2012;10(1):12-5.

[7] Bindra A, Prabhakar H, Bithal PK, Singh GP, Chowdhury T. Predicting difficult
laryngoscopy in acromegalic patients undergoing surgery for excision of pituitary tumors: a
comparison of extended Mallampati score with modified Mallampati classification. Journal of
anaesthesiology, clinical pharmacology. 2013 Apr;29(2):187.

[8] Khan ZH, Kashfi A, Ebrahimkhani E. A comparison of the upper lip bite test (a simple new
technique) with modified Mallampati classification in predicting difficulty in endotracheal
intubation: a prospective blinded study. Anesthesia & Analgesia. 2003 Feb 1;96(2):595-9.

[9] Soleimanpour H, Gholipouri C, Panahi JR, Afhami MR, Ghafouri RR, Golzari SE,
Soleimanpour M, Esfanjani RM. Role of anesthesiology curriculum in improving bag-mask
ventilation and intubation success rates of emergency medicine residents: a prospective
descriptive study. BMC emergency medicine. 2011 Dec;11(1):8.

[10] Soleimanpour H, Panahi JR, Mahmoodpoor A, Ghafouri RR. Digital intubation training in
residency program as an alternative method in airway management. Pakistan Journal of Medical
Sciences. 2011 Mar 1;27(2).

[11] Soleimanpour H, Vahdati SS, Mahmoodpoor A, Panahi JR, Afhami MR, Pouraghaei M,
Golzari SE. Modified cricothyroidotomy in skill laboratory. Journal of cardiovascular and
thoracic research. 2012;4(3):73.

[12] Golzari SE, Khan ZH, Ghabili K, Hosseinzadeh H, Soleimanpour H, Azarfarin R,
Mahmoodpoor A, Aslanabadi S, Ansarin K. Contributions of medieval Islamic physicians to the
history of tracheostomy. Anesthesia & Analgesia. 2013 May 1;116(5):1123-32.

[13] Soleimanpour H, Gholipouri C, Golzari SE, Rahmani F, Sabahi M, Mottram AR.
Capnography in the emergency department. Emergency Med. 2012;2(09).

193



Al-Nisour Journal for Medical Sciences Vol.1 (2) 2019

[14] Lee A, Fan LT, Gin T, Karmakar MK, Kee WD. A systematic review (meta-analysis) of the
accuracy of the Mallampati tests to predict the difficult airway. Anesthesia & Analgesia. 2006
Jun 1;102(6):1867-78.

[15] Samsoon GL, Young JR. Difficult tracheal intubation: a retrospective study. Anaesthesia.
1987 May;42(5):487-90.

[16] Adamus M, Jor O, Vavreckova T, Hrabalek L, Zapletalova J, Gabrhelik T, Tomaskova H,
Janout V. Inter-observer reproducibility of 15 tests used for predicting difficult intubation.
Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2011 Sep 1;155(3):275-82.

[17] Kim DS, Ryn SJ, Kim KH, Jang TH, Kim SH. Evaluation of Airway Assessment factors
for Predicting difficult intubation. Korean Journal of Anesthesiology. 1997 Jan 1;32(1):51-6.

[18] Ambesh SP, Singh N, Rao PB, Gupta D, Singh PK, Singh U. A combination of the modified
Mallampati score, thyromental distance, anatomical abnormality, and cervical mobility (M-
TAC) predicts difficult laryngoscopy better than Mallampati classification. Acta
Anaesthesiologica Taiwanica. 2013 Jun 1;51(2):58-62.

[19] Huang HH, Lee MS, Shih YL, Chu HC, Huang TY, Hsieh TY. Modified mallampati
classification as a clinical predictor of peroral esophagogastroduodenoscopy tolerance. BMC
gastroenterology. 2011 Dec;11(1):12.

[20] Brown CA, Sakles JC, Mick NW. The Walls Manual Of Emergency Airway Management,
5th Edition, Lippincott Williams & Wilkins (LWW); USA,; June 20, 2017, pp. 73,76,79.

194



