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INTRODUCTION

A comparison of Mallampati
classification, thyromental distance
and a combination of both to predict
difficult intubation

Arif Iftikhar Mallhi', Nighat Abbas?, Syed Muhammad Nadeem Naqvi®,
Ghulam Murtaza®, Muhammad Rafique®, Syed Sajjad Alam’

ABSTRACT

Background and Objective: Failed intubation is an important cause of anesthetic
related mortality. The purpose of this study was to determine the ability to predict
difficult visualization of the larynx from the preoperative tests, either Mallampati
classification (MPC) and thyromental distance (TMD) alone or in combination.

Methodology: The cross-sectional study was conducted at the main operation theatre
of Liaquat National Medical Hospital and Medical College Karachi from September 2012
to April 2013 after an approval from hospital ethics committee and a written informed
consent was obtained, 501 patients meeting the inclusion criteria for a non-emergency
elective surgery under general anesthesia requiring tracheal intubation were included
in the study. We assessed the two preoperative tests, e.g. MPC and TMD, either alone
or combined. Data were collected after induction, laryngoscopy and grading was
performed (as per Cormack Lehane classification). Sensitivity and positive predictive
value (PPV) for each test alone and in combination were determined.

Results: Difficult laryngoscopy (Grade 3 or 4) occurred in 55 patients (11%). Used
alone MPC and TMDs were associated with poor sensitivity specificity, PPV: Negative
predictive value combining Mallampati with TMD — sensitivity decreases but specificity
and PPV increases.

Conclusion: Our study shows that a combination of MPC and TMD is preferable for
assessment of the airway because of its better specificity and positive predictive value
than MPC, TMD alone, but the tests alone or in combination have low sensitivity.
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airway. According to one study the incidence of
difficult laryngoscopy, difficult intubation, and failed
intubation was 12.3%, 9%, and 0.005%, respectively.

The major responsibility of anesthetist is to maintain
adequate respiration during anesthesia. The most
vital element is to keep the airway patent and failure
in managing the airway may result in anesthesia
related death or brain damage. About 31% of deaths
or permanent brain damage attributed to anesthesia
are related to unsuccessful management of difficult
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Mallampati classification (MPC) of the oropharyngeal
structures is a simple test to assess the airway for
anticipated difficulty of endotracheal intubation.
A positive Mallampati test indicates the possible
limited mouth opening or a limited oropharyngeal
space,® while thyromental distance (TMD) gives a
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measure of head extension in addition to the degree
of receding of the jaw (retrognathia).*

The American Society of Anesthesiology define
difficult airway as a clinical situation in which a
conventionally trained anesthesiologist experiences
difficulty with face mask ventilation, difficulty with
tracheal intubations or both.> A rational approach
to airway assessment includes a detailed history, a
careful physical examination and in certain cases
inspection of relevant x-ray. Mallampati score, TMD,
sternomental distance (SMD) and neck mobility have
low sensitivities when used alone.5’

The complications related to poor/inappropriate
management of difficult airway are trauma to airway
and teeth, emergency surgical airway, prolonged
recovery and ICU admission, brain damage and
death which require high level care and extra cost.*
10 Difficult intubation is when more than 3 attempts
for tracheal intubation or if a bougie is required to
aid intubation with a laryngoscopy grade IL!! while
difficult laryngoscopy is when not possible to visualize
any portion of the vocal cord after multiple attempts
(more than 3 attempts) at conventional laryngoscopy.?
MPC is the test that suggests higher incidence of
difficult laryngoscopy if posterior pharyngeal wall
is not visible. Pre-operatively this test is performed
using a pen torch with the patient in sitting position,
mouth wide open with a tongue protruding and the
patient not phonating.? Mallampati Grade III and IV
are considered as predictor of difficult intubation.
TMD is the distance from thyroid notch to the lower
border of the mentum with head fully extended on
the neck and the mouth closed. Distance < 6.5 cm is
considered as predictor of difficult intubation.*

METHODOLOGY

This cross-sectional study was conducted at the
main operating rooms of Liaquat National Medical
Hospital & Medical College Karachi from September
2012 to April 2013 after an approval from hospital
ethics committee and a written informed consent
was obtained from 501 patients meeting the inclusive
criteria i.e. patients above age of 16, ASA-I and
IT of either sex requiring tracheal intubation for
any type of non-emergency surgical procedures.
Exclusion criteria were patients with known airway
abnormalities or with obvious head and neck
pathology, e.g. maxillofacial trauma, limited cervical
movements, limited temporomandibular joints
movement and tumors, patients treated radiotherapy
on face, neck and head, patients with trismus, and
morbidly obese patient with BMI = 30 kg/m?.

The basic demographic information including name,
age, sex and address were recorded.

Pre-operatively modified Mallampati test (MMT)
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was performed using a pen torch with the patient
in a sitting position, mouth wide open with tongue
protruding and patient not phonating. Mallampati
class IIT and IV were considered difficult.

The TMD was measured as the straight line distance
(in cm) from the thyroid notch to the lower border
of mentum with head fully extended on the neck and
mouth closed. A scale was used and distances were
approximated to the nearest 0.5 cm. TMD less than
6.5 cm was considered difficult.

Before induction of anesthesia, intravenous access
and standard monitoring was established with pulse
oximeter, electrocardiogram and non-invasive arterial
pressure monitoring regardless of the predictive
score, a complete trolley for difficult intubation was
present in every case.

Induction of anesthesia was performed in a
conventional way with administration of intravenous
induction techniques i.e. propofol (1.5 to 2.5 mg/kg),
depolarizing muscle relaxant suxamethonium (1.5
mg/kg) and nalbuphine (0.1 mg/kg). In case where
difficult intubation was suspected i.e. Mallampati III
andIVor TMD < 6.5 cm, the induction was performed
with inhalation anesthetic agent, i.e. sevoflurane
3-4% in 100% oxygen and suxamethonium (1-1.5 mg/
kg) was given after confirmation of mask ventilation.
Then laryngoscopy was performed using a Macintosh
blade and the laryngoscopic view classified according
to the method described by Cormack and Lehane (C-
L).

An intubation was considered difficult if the patient
had a C-L laryngoscopy grade III and IV or if a bougie
was required to aid intubation with a laryngoscopy
grade II.

Pre-operative assessment data and intubation
findings were co-related to determine the accuracy
of two tests in predicting difficult intubations. Each
test, alone and in combination, was evaluated by
calculating sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV).

All the information, pre-operative assessment and
intubation findings were collected in a specially
designed Performa.

The obtained data were analyzed using statistical
package for social sciences (SPSS software, version
15.0; Chicago, IL, USA). Frequency in percentage
was computed for categorical variables like gender,
C-L criteria and Mallampati grades. Cross intubation
were presented for frequency of each predictor’s
outcome like false positive (FP), false negative (FN),
true positive (TP) and true negative (TN). Mean =
standard deviation, 95% confidence interval were
computed for age. The sensitivity, specificity, PPVs
and NPVs for MPC, TMD and their combination
of both were calculated by using C-L score as gold
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standard. Stratifications were done to control effect
modifier like gender.

RESULTS

A total of 500 admitted patients with ASA I and II
undergoing surgery under general anesthesia were
included in this study. Most of the patients were 31 to
60 y of age. The mean age of the patients was 41.76 =
11.30 y (95% CI: 40.77 to 72.25). Out of 500 patients,
224 (44.8%) were male and 276 (55.2%) were female.

C-L system of grading of laryngoscopic view showed
225 (45%) were grade I, 220 (44%) were grade II
and 55 (11%) had grade III while grade IV were not
observed, consequently the incidence of difficult
intubations were 11% patients.

According to Mallampati test 232(46.4%), 197(39.4%),
60(12%) and 11(2.2%) had score I, II, III and IV
respectively. In Table 2 Mallampati grade III and
IV were observed in 71 (14.2%) cases that showed
difficult tracheal intubations in which only 22 (TP)
were confirmed difficult tracheal intubations and
49 (FP) were confirmed easy tracheal intubations
by C-L criteria. Similarly Mallampati grade I and
IT were observed in 429 (85.5%) patients that were
showing easy intubations in which 396 (TN) were
confirmed easy and 33 (FN) were confirmed difficult

Table 1: Mallampati score predicting difficult
tracheal intubations

Cormack and Lehane Total
Mallampati Score (MT) criteria n(;f,/a)
0

MT-lil (Difficult 22 (TP) 49 (FP) 71 (14.2)
MT-l & Il (Not Difficulty | 33 (FN) | 396 (TN) | 429 (85.5)
Total 55 445 500

Sensitivity=22/55*100=40% Specificity=396/445*100=89%
PPV=22/71*100=31% NPV=396/429*100=92.3%
TP-true positive, FP-falce positive, FN-falce negtive, TN-true negtive

Table 2: TMD predicting difficult tracheal
intubations

Total

Difficult Not Difficult

18 (TP)

<6.5 cm (Difficult) 39 (7.8)

>6.5 cm (Not Difficult)

37 (FN)

424 (TN) 461 (92.2)

Total 55 445 500

Sensitivity=18/55*100=32.7%  Specificity=424/445*100=95.3%
PPV=18/21*100=46.2% NPV=424/461*100=92%
TP-true positive, FP-falce positive, FN-falce negtive, TN-true negtive
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Table 3: Combination of Mallampati and TMD
predicting difficult tracheal intubations

Combination of Cormack and Lehane criteria Total
Mallampati and TMD mm n (%)

Difficult 71 (14.2)
Not Difficult 48 445 493 (98.6)
Total 55 445 500

Sensitivity=7/55*100=12.7%
PPV=7/7*100=100%

Specificity=445/445*100=100%
NPV=445/493*100=90.3%

Table 4: Sensitivity, specificity, positive and NPV of
airway predictors

| Predictors | Gender | Sensitty | Specifcity |_PPV_| NPV _

Overall 40% 89% 31% | 92.3%

Mallampati Male 36.4% 87.1% 23.5% | 92.6%
score Female | 45.4% 90.5% | 37.8% | 92.1%
Overall | 32.7% 95.3% | 46.2% | 92%

TMD Male 50% 94.1% | 47.8% | 94.5%
Female | 21.2% 96.3% | 43.8% | 90%

| Overal | 12.7% 100% | 100% | 90.3%

Taﬁnnspat' Mae | 182% | 100% | 100% | 91.8%
Female | 9.1% 100% | 100% | 89%

tracheal intubation by C-L criteria. The sensitivity,
specificity, PPV and NPV of Mallampati grade were
40%, 89%, 31% and 92.3% respectively (Table 1).

Predictibility of TMD is presented in Table 2.
Difficult tracheal intubations were observed in 39
(7.8%) cases in which 18 [True Positive (TP)] were
confirmed difficult tracheal intubations and 21[False
Positive (FP)] were confirmed not difficult while easy
tracheal intubations were observed in 461(92.2%)
cases by TMD in which 424 [True Negative (TN)]
were easy and 37 [False Negative (FN)] were
difficult intubations confirmed by C-L criteria. The
sensitivity, specificity, PPV and NPV of TMD were
32.7%, 95.3%, 46.2% and 92% respectively.

Combined predictability of difficult and tracheal
intubations of Mallampati and TMD is presented in
Table 3. The sensitivity, specificity, PPV and NPV
were 12.7%, 100%, 100% and 90.3% respectively.

Sensitivity, specificity, positive and NPVs of all
predictors with respect to gender is presented in
Table 4.

DISCUSSION

Maintaining a patent airway is essential for adequate
oxygenation and ventilation and failure to do so, even
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for a brief period of time, can be life threatening.
Wide variation in the incidence of difficult tracheal
intubation has been ascribed to various factors, lack of
uniformity in describing or grading laryngeal values,
cricoid pressure, head position, degree of muscle
relaxation and type and/or size of laryngoscope blades.
The incidence of difficult intubation is one in every
65 pateints,'® while the incidence of failed intubation
is approximately one in every 2000 patients of surgery,
but it is one in every 300 patients in obstetrics.!*

Our study data revealed that sensitivity decreases with
combination as compared with alone but specificity,
PPV and NPV increases (MMT has sensitivity 40%,
specificity 89%, PPV 31% and NPV 92.3%; TMD <
7 cm has sensitivity 32.7%, specificity 95.3%, PPV
46.2% and NPV 92%, whereas an MMT and TMD
combination has sensitivity 12.7%, specificity 100%,
PPV 100%, and NPV 90.3%).

Shiga et al. published a meta-analysis of studies
regarding airway physical examination screening
test.” Their aim was to determine the diagnostic
accuracy of bedside tests for predicting difficult
intubation in patients with no airway pathology.
Thirty five studies (50,760 patients) were selected
from electronic data bases. Screening tests included
were Mallampati oropharyngeal classification, TMD,
SMD, mouth opening and Wilson risk score. Each
test yielded poor to moderate sensitivity (20 — 62%)
and moderate to fair specificity (82 — 97%) when
alone. They found that most useful bedside test
for prediction of difficult tracheal intubation was a
combination of MPC and TMD, with a sensitivity
36% and specificity 87%. Our study too, suggests
MPC of oropharyngeal view in combination with
TMD may be a useful routine screening test for pre-
operative prediction of difficult tracheal intubation
as compared with each test alone.

Banjong Krobbuaban et al. evaluated four predictive
tests for difficult tracheal intubation which were
MMT, TMD, ratio of height to TMD (RHTMD),
neck movement less than < 80 degrees. According
to them single test most predictable for difficult
intubation was RHTMD.!* Their result for MMT
was sensitivity 70%, specificity 60%, PPV 20%, NPV
93 and for TMD < 6.5 cm sensitivity 52%, specificity
69%, PPV 21%, NPV 91%. Our result is different
from Banjong Krobbuban; the probable reasons are
lack of inter-observer variance in our study as well
as ethnic differences. The anthropological literature
well-documented human craniofacial variations and
the dental literature confirms significant variations
in mandibular and maxillary morphology and
morphometery.!”’#® The effect of inter-observer
reliability was confirmed by various studies.?2

Bhavdip Patel conducted a prospective study® in
which they compared MMT grading before surgery
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to C-Ls grading of difficulty in intubation. They also
evaluated the role of adding other measurements
like TMD and SMD in enhancing the validity of
MTT in predicting difficult intubation based on
C-Ls grading in patient age 16 y and older. The
sensitivity, specificity, PPV, NPV of each test is
calculated alone and in various combinations, which
were MMT sensitivity 28.6%, specificity 93%, TMD
measurements were sensitivity 100%, specificity
75.8%. Combination of MMT grading and TMD and
SMD measurements increase the validity (sensitivity
100% and specificity 92.7%). Marked difference in
the sensitivity of TMD comparatively in our study is
due to difference in sample size.

Nkihu A. Merah and his colleagues conducted a
prospective study of 308 patients.”® The aim of their
study is to predict difficult visualization of larynx
from pre-operative tests, which include MNT, TMD,
SMD, horizontal length of the mandible (HLM) and
inter-incisor gap.

The cut off value of airway predictors were MPC
III and IV, TMD < 6.5 cm, SMD, 13.5 cm, HLM
9 cm and inter-incisor gap, 4 cm. during direct
laryngoscopy the laryngeal view is graded according
to C-L classification grade III and IV were considered
difficult. Sensitivity, specificity and PPV for each
airway predictor alone and in combination were
determined. They found sensitivity, specificity
and PPV of MNT (61.5%, 98.4%, 57.1%) and TMD
(15.4%, 98.1%, 22.2%). MMT > 3 + TMD < 6.5
cm (76.9%, 96.7%, 45.5%). In our study we did the
comparison between the MMT and TMD separately
and in combination and found that our result differs
to their study because we did our study in Pakistani
population only.

There was a study conducted by Badhe VK?* to
compare various bedside tests including MMT, TMD,
SMD, Inter Incisor Gap (IIG) and combination of the
MMT and TMD for predicting difficult intubation
All tests except TMD (71.43%) showed very poor
sensitivity and very high specificity conclude that All
four predictor tests for difficult intubation have only
poor to moderate discriminative power when used
alone.

This study shows that a combination of
Modified Mallampati and TMD tests adds some
incremental diagnostic value in comparison to the
value of each test alone. These certain possibilities
lead to the variation in result in previous studies that
need discussion.

1. Difficulty in defining a difficult airway. Most
anesthesiologists use a C-L grades IIIand IV of the
direct laryngoscopic view as difficult airway. But
American Society of Anesthesiologists defined
it as a clinical situation in which a conventional
trained anesthesiologist experiences difficulty
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with mask ventilation, difficulty with tracheal
intubation or both.

2. Although many cases can be anticipated but some
still go undiscovered before intubation, thereby
exposing the patient to unexpected risks and
anesthesiologist to unexpected challenges.

3. The poor sensitivity, specificity and PPV of MPC
as a single screening test as is clear by viewing
Table 1. Mallampati sign had sensitivity of 100%
and specificity of 80% in the original paper. But
subsequent experience showed that it had not
lived up to expectations.

4. Unexpected difficult intubation in a patient with
normal airway on assessment and with certain
pathologies of temporomandibular joints and
oropharyngeal structures became clear only after
induction of anesthesia as muscles loose power
and tone.

5. The inter observer variabilities also influence the

CONCLUSION

We conclude that no single airway test can provide a
high index of sensitivity and specificity for prediction
of difficult airway. Therefore, a combination of
multiple tests should be used in order to predict
anticipated difficult ventilation or intubation. Our
study shows that a combination of MPC and TMD is
preferable for assessment of the airway because of its
better specificity and positive predictive value than
MPC, TMD alone.

Conflict of interest: None declared by the authors
Authors’ contribution:

AIM: Concept, conduction and manuscript editing
NA: Supervisor of the study

SMNN: Contribution in manuscript writing and conduction of
study

GM: Contribution in conduction of study

result of the study. Inter observer variation is MR: Data collection and conduction of study

considerable for modified MPC. SSA: manuscript editing and writing

REFERENCES

Cheney FW, Posner KL, Lee LA,
Caplan RA, Domino KB. Trends
in anesthesia-related death and

Apfelbaum JL, Hagberg CA, Caplan
RA, Blitt CD, Connis RT, Nickinovich
DG, et al. Practice guidelines for

section. Eur J Anaesth. 2010 Nov
1;27(11):947-9.  [PubMed] DOI:
10.1097/EJA.0b013e32833e2656

brain damage: a closed claims management of the difficult airwayan 9.  McDonnell NJ, Paech MJ, Clavisi OM,
analysis. Anesthesiology. 2006 Dec updated report by the American Scott KL, ANZCA Trials Group. Difficult
1;105(6):1081-6. [PubMed] Society of Anesthesiologists task and failed intubation in obstetric
Workeneh SA, Gebregzi AH, Denu force on management of the difficult anaesthesia: an observational
ZA. Magnitude and predisposing airway. Anesthesiology. 2013 study of airway management and
factors of difficult airway during Feb;118(2):251-70. [PubMed] DOI: complications  associated  with
induction of general anaesthesia. 10.1097/ALN.0b013e31827773b2 general anaesthesia for caesarean
Anesthesiol Res Pract. 2017;2017: Patel B, Khandekar R, Diwan R, Shah section. Int J Obstet Anesth. 2008
5836397. [PubMed] DOI: A. Validation of modified Mallampati Oct 1;17(4):292-7. [PubMed] DOI:
10.1155/2017/5836397 test with addition of thyromental 10.1016/}.ij0a.2008.01.017
Apfelbaum JL, Hagberg CA, Caplan distance and sternomental distance 10. Warner KJ, Sharar SR, Copass MK,
RA, Blitt CD, Connis RT, Nickinovich to predict difficult endotracheal Bulger EM. Prehospital management
DG. et al. Practice guidelines for intubation in adults. Ind J Anaesth. of the difficult airway: a prospective
management of the difficult airway: 2014 Mar;58(2):171-5.  [PubMed] cohort study. J Emerg Med. 2009
an updated report by the American DOI: 10.4103/0019-5049.130821 Apr 1;36(3):257-65. [PubMed] DOI:
Society of Anesthesiologists Task Siddigi R, Kazi WA. Predicting difficult 10.1016/j.jemermed.2007.10.058
Force on Management of the intubation--a comparison between 11. Frerk C, Mitchell VS, McNarry AF,
Difficult ~ Airway.  Anesthesiology. Mallampati classification and Wilson Mendonca C, Bhagrath R, Patel

2013;118(2):251-70. [PubMed] DOI:
10.1097/ALN.0b013e31827773b2
Suresh MS, Wali A. The difficult airway
in obstetric anesthesia, Benumof and
Hagberg’s airway management. 3rd
ed. Carin Hagberg MD; 2013.

risk-sum. J Coll Physicians Surg Pak.
2005 May;15(5):253-6. [PubMed]
DOI; 05.2005/JCPSP253256

Basaranoglu G, Columb M, Lyons
G. Failure to predict difficult tracheal
intubation for emergency caesarean

A, et al. Difficult Airway Society
2015 guidelines for management
of unanticipated difficult intubation
in adults. Br J Anaesth. 2015 Dec
1;115(6):827-48.  [PubMed] DOI:
10.1093/bja/aev371

ANAESTH, PAIN & INTENSIVE CARE; VOL 22(4) OCT-DEC 2018


https://www.ncbi.nlm.nih.gov/pubmed/?term=Trends+in+Anesthesia-related+death+and+brain+DamageA+closed+claims+analysis.+Anesthesiology.+2006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magnitude+and+predisposing+factors+of+difficult+airway+during+induction+of+general+anaesthesia.+Anesthesiology+research+and+practice.+2017
https://doi.org/10.1155/2017/5836397
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hagberg%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=23364566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blitt%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=23364566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blitt%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=23364566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Connis%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=23364566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nickinovich%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=23364566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nickinovich%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=23364566
https://www.ncbi.nlm.nih.gov/pubmed/?term=Practice+guidelines+for+management+of+the+difficult+airway%3A+an+updated+report+by+the+American+Society+of+Anesthesiologists+Task+Force+on+Management+of+the+Difficult+Airway.+Anesthesiology.+2013
https://doi.org/10.1097/ALN.0b013e31827773b2
https://www.sciencedirect.com/science/book/9781437727647
https://www.sciencedirect.com/science/book/9781437727647
https://www.ncbi.nlm.nih.gov/pubmed/?term=Practice+guidelines+for+management+of+the+difficult+airwayan+updated+report+by+the+American+Society+of+Anesthesiologists+task+force+on+management+of+the+difficult+airway.+Anesthesiology+2013
https://doi.org/10.1097/ALN.0b013e31827773b2
https://www.ncbi.nlm.nih.gov/pubmed/24963182
https://doi.org/10.4103/0019-5049.130821
https://www.ncbi.nlm.nih.gov/pubmed/?term=Predicting+difficult+intubation--a+comparison+between+Mallampati+classification+and+Wilson+risk-sum.+JCPSP.+2005
https://doi.org/05.2005/JCPSP.253256
https://www.ncbi.nlm.nih.gov/pubmed/20864892
https://doi.org/10.1097/EJA.0b013e32833e2656
https://www.ncbi.nlm.nih.gov/pubmed/18617389
https://www.ncbi.nlm.nih.gov/pubmed/?term=Difficult+and+failed+intubation+in+obstetric+anaesthesia%3A+an+observational+study+of+airway+management+and+complications+associated+with+general+anaesthesia+for+caesarean+section.+Int+J+Obstet+Anesth.+2008
https://doi.org/10.1016/j.ijoa.2008.01.017
https://www.ncbi.nlm.nih.gov/pubmed/18439793
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prehospital+management+of+the+difficult+airway%3A+a+prospective+cohort+study.+J+Emerg+Med.+2009
https://doi.org/10.1016/j.jemermed.2007.10.058
https://www.ncbi.nlm.nih.gov/pubmed/26556848
https://doi.org/10.1093/bja/aev371

12.

13.

14.

15.

16.

17.

Sun F, Wang Y, Ma S, Zhu H, Yu X, Xu
J. Clinical consensus of emergency
airway management. J Thoracic Dis.
2017 Nov;9(11):4599-606. [PubMed]
DOI: 10.21037/jtd.2017.10.79
Atkinson RS, Rushman GB, Lee JA. A
synopsis of anaesthesia. Butterworth-
Heinemann; 1987.

Aitkenhead AR, Smith G, Rowbotham
DJ, editors. Textbook of anaesthesia.
Elsevier Health Sciences; 2007.

Shiga T, Wajima ZI, Inoue T, Sakamoto
A. Predicting Difficult intubation in
apparently normal patients: a meta-
analysis of bedside screening test
performance. Anesthesiology. 2005
Aug 1;103(2):429-37. [PubMed]
Krobbuaban B, Diregpoke S,
Kumkeaw S, Tanomsat M. The
predictive value of the height ratio and
thyromental distance: four predictive
tests for difficult laryngoscopy. Anesth
Analg. 2005 Nov 1;101(5):1542-
5. [PubMed] DOI: 10.1213/01.
ANE.0000181000.43971.1E
Hanihara T, Ishida H, Dodo Y.
Characterization of biological diversity
through analysis of discrete cranial

18.

19.

20.

21.

traits. Am J Phys Anthropol. 2003
Jul;121(3):241-51.  [PubMed] DOI:
10.1002/ajpa.10233

Badawi-Fayad J, Cabanis EA. Three-
dimensional procrustes analysis of
modern human craniofacial form.

Anat Rec (Hoboken). 2007 Mar
1;290(3):268-76.  [PubMed] DOI:
10.1002/ar.20442

Perez SI, Bernal V, Gonzalez
PN. Differences between sliding
semi-landmark methods in

geometric morphometrics, with an
application to human craniofacial
and dental variation. J Anat. 2006
Jun;208(6):769-84. [PubMed] DOI:
10.1111/1.1469-7580.2006.00576.x
Hilditch WG, Kopka A, Crawford JM,
Asbury AJ. Interobserver reliability
between a nurse and anaesthetist
of tests used for predicting difficult
tracheal intubation. Anaesthesia. 2004
Sep;59(9):881-4.  [PubMed] DOI:
10.1111/1.1365-2044.2004.03740.x
Karkouti K, Rose DK, Ferris LE,
Wigglesworth DF, Meisami-Fard T, Lee
H. Inter-observer reliability of ten tests
used for predicting difficult tracheal

* kW Kk %

ANAESTH, PAIN & INTENSIVE CARE; VOL 22(4) OCT-DEC 2018

22.

23.

24.

original article

intubation. Can J Anaesth. 1996
Jun 1;43(6):554-9. [PubMed] DOI:
10.1007/BF03011765

Elberhart LH, Arndt C, Cierpka T,
Schwanekamp J, Wulf H, Putzke C. The
reliability and validity of the upper lip
bite test with Mallampati classification
to predict difficult laryngoscopy:
An external prospective evaluation.
Anesth  Analg.  2005;101(1):284-
9. [PubMed] DOI: 10.1213/01.
ANE.0000154535.33429.36

Merah NA, Wong DT, Ffoulkes-Crabbe
DJ, Kushimo OT, Bode CO. Modified
Mallampati test, thyromental distance
and inter-incisor gap are the best
predictors of difficult laryngoscopy in
West Africans. Can J Anaesth. 2005
Mar;52(3):291-6. [PubMed]

Badhe VK, Deogaonkar SG, Tambe
MV, Singla A, Shidhaye RV. Clinical
comparison of five different predictor
tests for difficult intubation. Anaesth
Pain Intensive Care. 2014 Jan
1;18(1)31-7. [Eree Full Text]

473


https://www.ncbi.nlm.nih.gov/pubmed/?term=Clinical+consensus+of+emergency+airway+management.+J+Thoracic+Dis.+2017
https://doi.org/10.21037/jtd.2017.10.79
https://www.ncbi.nlm.nih.gov/pubmed/?term=Predicting+Difficult+Intubation+in+Apparently+Normal+PatientsA+Meta-analysis+of+Bedside+Screening+Test+Performance.+Anesthesiology.+2005
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+predictive+value+of+the+height+ratio+and+thyromental+distance%3A+four+predictive+tests+for+difficult+laryngoscopy.+Anesth+Analg.+2005
https://doi.org/10.1213/01.ANE.0000181000.43971.1E
https://doi.org/10.1213/01.ANE.0000181000.43971.1E
https://www.ncbi.nlm.nih.gov/pubmed/?term=Characterization+of+biological+diversity+through+analysis+of+discrete+cranial+traits.+Am+J+Phys+Anthropol.+2003
https://doi.org/10.1002/ajpa.10233
https://www.ncbi.nlm.nih.gov/pubmed/17525943
https://doi.org/10.1002/ar.20442
https://www.ncbi.nlm.nih.gov/pubmed/?term=Differences+between+sliding+semi%E2%80%90landmark+methods+in+geometric+morphometrics%2C+with+an+application+to+human+craniofacial+and+dental+variation.+J+Anat.+2006
https://doi.org/10.1111/j.1469-7580.2006.00576.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=Interobserver+reliability+between+a+nurse+and+anaesthetist+of+tests+used+for+predicting+difficult+tracheal+intubation.+Anaesthesia.+2004
https://doi.org/10.1111/j.1365-2044.2004.03740.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=Inter-observer+reliability+of+ten+tests+used+for+predicting+difficult+tracheal+intubation.+Can+J+Anaesth.+1996
https://doi.org/10.1007/BF03011765
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+reliability+and+validity+of+the+upper+lip+bite+test+with+Mallampati+classification+to+predict+difficult+laryngoscopy%3A+An+external+prospective+evaluation.+Anesth+Analg.+2005
https://doi.org/10.1213/01.ANE.0000154535.33429.36
https://doi.org/10.1213/01.ANE.0000154535.33429.36
https://www.ncbi.nlm.nih.gov/pubmed/?term=Modified+Mallampati+test%2C+thyromental+distance+and+inter-incisor+gap+are+the+best+predictors+of+difficult+laryngoscopy+in+West+Africans.+Can+J+Anaesth+2005
https://www.apicareonline.com/original-article-clinical-comparison-of-five-different-predictor-tests-for-difficult-intubation/

