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Abstract The predictive value of screening  tests for difficult larygoscopy: interincisor
gap,thyromental distance,Mallampati classification,ratio of height to thyromental
distance in Chiang Rai Hospital
Saranya  Parameetong  M.D.5

5 Department of Anesthesiology,Chaingrai Hospital, Chaingrai Province,Thailand
J Prapokklao Hosp Clin Med Educat Center 2009;26:18-27

Background : Preoperative evaluation  is important in the  detection of  high risk  patient for difficult
tracheal  intubation.Several  predictive test for assessing a patient ’s airway for
difficult larngoscopy,hower,predictive reliability is unclear. Interincisor gap,Thyromental
distance, Mallmpati  classification , ratio of patient ’s height to TMD (ratio of height
to TMD= RHTMD) are simple bed-side tests for assessing  airway of patients.

Objective : To evaluate and compare the accuracies  of  interincisor gap,Thyromental  distance,
Mallampati classification and ratio of height to TMD for prediction the difficult
tracheal intubation.

Materials and Methods  : This retrospective study  in the  anesthetized  patients  in the year 2007.
Data of 340 patients were collected.  Inclusion criteria is age> 18 yrs,elective
case,generalize anesthesia, ASA class 1,2 and exclusion criteria is  emergency
case,rapid sequence induction,C-spine problem, BMI > 35 kg/m2,pregnancy  GA >
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20 wks, no teeth. By using computer analyzided  and medical records,
age,sex,height,weight, ASA class, interincisor gap, TMD ,Mallampati classification,
RHTMD were collected.Difficult intubation was defined in the present  study by
Cormack and Lehane grade 3 0r 4.The sensitivity,specificity, and positive and
negative predictive values of each of the predictive tests were calculated  according
to standard formulae.The odd ratio(95 percent confidence interval), Chi-square test
and P <0.05 is the significant analysis  statistics.

Result : The four predictive test were significant for predictive diffucult intubation . The study
show as follows:Interincisor gap ≤3.5cm (sensitivity 70 percent,specificity 81
percent),TMD ≤6.5cm (sensitivity 48 percent,specificity 91percent), Mallampati class
3 or 4 (sensitivity 52 percent, specificity 97 percent), RHTMD ≥23.5 (sensitivity 52
percent, specificity 89 percent). The odds ratio (95 percent confidence interval) of
the interincisor gap  ≤3.5cm, TMD ≤6.5 cm, Mallampati class 3 or 4, RHTMD ≥23.5
were 10.44 (4.36-25.02), 9.09 (3.90-21.19), 32.52 (12.16-86.94) and 8.55 (3.72-19.67)
respectively. Mallampati class 3 or 4 is high sensitivity, high NPV and highest of
specificity and PPV may the best useful screening test for difficult laryngoscopy.

Keywords : difficult intubation, assessing airway
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��
�O; 1.5 - ��
�O; 13 	�!�"�#�����E�!�����1 E��O��[
��J������

Y 
��F��K�� Mallampati classification,

TMD (������ distance from thyroid notch to the
mentum), interincisor gap KO;	����\+�]�&
�
Nkihu A. Merah2 WY���Mallampati, TMD,
interincissor gap 
�E��*W������������� difficult
intubation F�����
������$ Schmitt et al3 WY��� 
��

���&
� height to TMD (RHTMD) 
�E��*�����
������� difficult intubation F�������� TMD  KO;���
���\+�]�&
� KW����Z�� Y���� ?�
YY��Y��4

WY��� RHTMD ≥23.5 W������ difficult intubation
F�������� TMD ��E%
���� 
����F��Q��E?��EKE����
	����W���������	
���
�������	����&
�K��O;
screening test �;K���������F� ���FE�
�E��*Y
�
F�������J�	���� sensitivity KO; specificity 
"� ����;����
�������	����W���������	
���
�������	����F��
�����
@� ������\+�]�&
� Shiga Toshiya WY���5 *��
	��K��O; test ������[ �;E� sensitivity 20 percent -
62 percent KO; specificity 82 percent - 97
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percent �����;�E��U��	�� Mallampati classifica-
tion, TMD �W���
����	�
������+���;E� sensitivity,
specificity,positive predictive value ��� K�����	��
���E����;E� specificity KO; PPV �W��E&+$� (positive
likelihood ratio,9.9;95 percent confidence
interval;1 to1.6)

���
@Y��������������� difficult intubation
	�U��W��Y�O����������;���@�?��;��	��_ 2550
WY��
�O; 1.4  E����;K���'�
�&
��������
difficult intubation F��K�� severe hypoxemia,
esophageal/airway injury,respiratory failure need
ventilator,cancel surgery,awareness,dental
injury,prolong apnea,aspiration,cardiac arrest
,death,prolong venti lator support,brain
death,unplanned ICU admission  KO;������\+�]�
&
� Ketchada Uerpairojkit 6 KO; Thavat
Chanchayanon7WY���������� difficult intubation

�E��*�X
����F���E%�
E������;�E�������KO;�����E
W��
E��$�
@����� KO;��?��?���	
���
�������	�
�W%�
������O%
	��
�E��*	
���
�������	����	��F��
�;
�E��*�X
�������;K���'�
�����O���F��

'+�������;�E�� airway &
�!�"�#������+�!�"�#��
��
��&����
�!�����  	�U��W��Y�O��������
��;���@�?��;�����F����E� E� ������ interincisor
gap, TMD ,Mallampati  class KO; RHTMD U��*%

����Preoperative evaluation &
�KW���KO;��
�ZZ�
W��Y�O  K�����FE�E������;�E�����E������;�E��
airway ����O���E�?��E��%�
*%
F��E����
�K?�F��

���	
��
����
��?��E
�E��*	����W�������������

difficult intubation 	�!�"�#����
��&����Y���!�����
��;�E��U��������?�� interincisor gap, TMD,
Mallampati classification, RHTMD  �W%�
�������K��
����|�Y������E�E���}��&
��O�@E�����
�ZZ���
F�

������������
�������\+�]�U��	���"�KYY������������

W����� U�������QY&�
E"O��
��O�� (Retrospective
descriptive study) 	�!�"�#������&��E���Y���!���������
��J�����;��Y?��E��"
+���$���� (general anesthesia)
	��_ W.\. 2550 ����� 340 �������&��F����Y
inclusion   criteria  '+���;F����Y�����;�E�� airway
?%
 Mallampati classification, TMD, IIG KO;
RHTMD 
��"KO�� U��E������QY&�
E"O�����$

1. �������	
��
����������� F��K�� 
��@ �W\

���
"� �$�������� ASA

2. Preoperative evaluation
1. Mallampati classification ��;�E��U��

	��!�"�#������ 
����� KO;KOYO�$�

�E�U��FE�

�
�
��� KO����;�E�������$

Class I : ��Q� soft palate, fauces,
uvula KO; pillars

Class II : ��Q� soft palate, fauces,
uvula U��FE���Q� pillars

Class III : ��Q� soft palte, base of
uvula

Class IV : ��Q�K?� hard palate
2. Thyromental distance (TMD) ���?��E

�����$�K�� thyroid notch *+� mentum
3. Interincisor gap (IIG) 	��!�"�#��
�����

E�����
@� KO�����?��E������;�������E~_���Y� KO;
O���

4. RHTMD  
��
���&
� ?��E
"���Y TMD
3. Laryngoscopic view
�E%�
!�"�#���&����
�!������W%�
��Y����;��Y?��E

��"
+� U��!�"�#���
�	���� sniff position �����EW��
E

����Y��������	
���
�������	� �O����������
��
OY KO��	
���
�������	� KW�����%
��
�ZZ�
W��Y�O��������	
���
�������	��;��;�E�� Laryn-
goscopic view U��FE�E������?
���� 
�\��
classification of modified Cormack and Lehane
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�����$
Grade I : full view of glottis
Grade II : IIA : a half of glottis

exposed, anterior commis-
sure not seen
IIB : seen only arytenoid

Grade III : IIIA: seen all of epiglottis
IIIB: seen partial part of
epiglottis

Grade IV : epiglottis not seen
�O�������;�E�� laryngoscopic view KO��

!O�;�����Y���+�F��
Laryngoscopic view grade I KO; II K
��*+�

easy intubation
Laryngoscopic view grade III KO; IV K
��

*+� difficult intubation
������
��������������
�
����


1. 
��@  > 18 �_
2. !�"�#������&����Y���!�������E��������

�E�� (elective case)
3. !�"�#�����F����Y����;��Y?��E��"
+�U����J�

general anesthesia �����
�	
���
�������	�
4.  ASA class 1,2

��������������!���"�#���
��#�$��
�����

1. !�"�#������&����Y���!�����KYY�@�����
2. !�"�#�������
��;��Y?��E��"
+�U��	����J� rapid

sequence induction
3. !�"�#�����E���Z����������Y��;�"����?


4. !�"�#�����E� BMI > 35 kg/m2

5. !�"�#�������$�?���� > 20 
������
6. !�"�#�����FE�E����

���������
������ !
������?��;��&�
E"O	��U��K��E?
EW����
��

U�������Y�����

YK��O;��J�E�!O��
���	
���
����
���	����
����F�  U��
*�������W���� (Descriptive
statistics) K
��!O���� sensitivity, specificity,
positive predictive value, negative predictive value

���
*����������?��;�� (Analysis statistics) 	��
Chi-square test �W%�
��
����	���������&
�
TMD, Mallampati, IIG KO; RHTMD U��	��?�� P <
0.05 K
��?��EK������
����E����
�?�Z

"!��������
������\+�]� 340 ���  FE�WY���!�"�#��E�

���; Fail intubation  &�
E"OW%$�}��!�"�#��K
��	�
�������� 1 WY������� !�"�Z��E������!�"��� ASA
class 1  207 ��� (��
�O; 61) 
��� ASA class 2
133 ��� (��
�O; 39)  
��@��O��� 44.1±13.6 �_
E��$����������O��� 57.1±9.4 kg  WY
��
���&
����
E
���Q� Laryngoscopic view  class 3 KO; 4 '+��*%

����������;�����	
���
�������	����*+� 27 ���
KO;����������� 2 WY���
@Y�����������	
���
����
���	����WY	��W\��� 15 ��� (��
�O; 4.4) �W\
�Z�� 12 ��� (��
�O; 3.5) KO;����������� 3
WY
@Y�����������	
���
�������	����	� ASA
class1 WY 7 ��� (��
�O; 2.0) ASA class 2 WY
20 ��� (��
�O; 5.9)
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�
�
�%&' 1  &�
E"O����F�&
�!�"�#��KO;���E
���Q���� Laryngoscope

������������� ()��� N=340 �����*
��� 123 36
�Z�� 217 64

��@��O��� (�_) 44.1 ± 13.6
�$����� (Kg) 57.1 ± 9.4

���
"� ('E.) 157.6 ± 7.6
ASA class 1 207 61
ASA class 2 133 39

         TMD (cm) 7.7 ± 1.0
         RHTMD 20.9 ± 3.4

Interincisor gap (cm) 4.1 ± 0.6
Mallampati class

1 210 61.9
2 105 31
3 21 6.2
4 3 0.9

           Laryngoscopic view
1 245 72.1
2 68 20.0
3 23 6.8
4 4 1.2

�
�
�%&' 2 K
�� �W\��Y
@Y��������������� Difficult intubation

Laryngoscopic view
1 2 3 4

sex Male 81 27 11 4
female 164 41 12 0

Total 245 68 23 4

�
�
�%&' 3  K
�� ASA ��Y
@Y��������������� Difficult intubation

Laryngoscopic view
1 2 3 4

ASA 1 163 37 6 1
2 82 31 17 3

Total 245 68 23 4
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���\+�]�?��E
�EW��J�&
�  interincisor gap, TMD, Mallampati classification, RHTMD  ��Y���
����WY Laryngoscopic view K
��	��������� 4,5,6,7 ��EO���Y

�
�
�%&' 4  !O�����;�E�� interincisor gap (IIG) ��Y�������WY Laryngoscopic view

Laryngoscopic view
1 2 3 4

IIG 1.5 1 0 1 0
2.0 0 0 1 0
2.5 0 0 1 0
3.0 23 5 6 4
3.5 15 14 6 0
4.0 125 29 8 0
4.5 24 7 0 0
5.0 56 12 0 0
5.5 1 1 0 0

Total 245 68 23 4

�
�
�%&' 5 !O�����;�E�� TMD ��Y�������WY Laryngoscopic view

Laryngoscopic view
1 2 3 4

TMD 4.5 0 0 0 1
5.0 7 1 5 1
6.0 19 2 4 1
6.5 0 0 1 0
7.0 41 18 6 1
7.5 6 0 0 0
8.0 105 37 5 0
8.5 9 0 0 0
9.0 58 10 2 0

Total 245 68 23 4
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�
�
�%&' 6 !O�����;�E�� Mallampati classification (MC) ��Y�������WY Laryngoscopic view

Laryngoscopic view
1 2 3 4

MC 1 181 27 2 0
2 57 37 10 1
3 5 4 10 2
4 1 0 1 1

Total 244 68 23 4

�
�
�%&' 7  !O�����;�E�� RHTMD ��Y �������WY  Laryngoscopic view

Laryngoscopic view
1 2 3 4

RHTMD <23.5 216 62 12 1
23.5-24.9 5 2 1 0

?25.0 24 4 10 3
Total 245 68 23 4

�
�
�%&' 8. Accuracy of risk Factors in Predicting Difficult Laryngoscopy ( n)

Risk factors TP TN FP FN Sens(%) Spec(%) PPV(%) NPV(%) Odds ratio 95%CI P-value
IIG?3.5 cm 19 255 58 8 70 81 25 97 10.44 4.36-25.02 <0.001
TMD? 6.5 cm 13 284 29 14 48 91 31 95 9.09 3.90-21.19 <0.001
MPC 3 ,4 14 303 10 13 52 97 58 96 32.52 12.16-86.94 <0.001
RHTMD?23.5 14 278 35 13 52 89 29 95 8.55 3.72-19.67 <0.001
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����������� 8  K
��*+�?��E�����%�
*%
&
�
���W������U��	�������;�E�� interincisor gap ≤
3.5 cm, TMD ≤6.5, Mallampati class 3 ��%
 4,
RHTMD ≤23.5 WY��� interincisor gap ≤3.5 cm E�?��
sensitivity 70%, specificity 81%, PPV 25% WY���
interincisor gap ≤3.5 cm E�?��E�����%�
*%
	����
W������ difficult intubation !�"�#��
����E����
�?�Z
E�?��  odd ratio = 10.44 (95% CI 4.36-25.02)


����Y TMD ≤6.5 cm WY sensitivity 48%,
specificity 91%, PPV 31% E�?��E�����%�
*%
	����
W������ difficult intubation !�"�#��
����E����
�?�Z
E�?�� odd ratio = 9.09 (95% CI 3.09-21.19)

�����;�E�� Mallampati class 3 ��%
 4WY
sensitivity 52%,specificity 97%'+��WY���E�sensitiy
W

E?�� KO;E� specificity 
"����
@� PPV 58%
E�?��E�����%�
*%
	����W������ difficult intubation
!�"�#��
����E����
�?�Z E�?�� odd ratio = 32.52 (95%
CI 12.16-86.94)


��
����;�����
���
"���Y TMD (RHTMD) ≥
23.5 WY sensitivity 52%, specificity 89%, PPV
29% E�?��E�����%�
*%
	����W������ difficult
intubation !�"�#��
����E����
�?�Z E�?�� odd ratio =
8.55 (95% CI 3.71-19.64)

KO;����"���� 1 WY��� �E%�
�����Y����Y���
��;�E����$� 4 ��J�U���" ROC curve  WY��� �����;�E��
Mallampati classification ( MC )E�?��E�����%�
*%

E�����
@�	������;�E������������	��W%�
W������
������� Difficult  intubation �
�O�E����� RHTMD

��#��$�
�����;�E�� airway E�?��E
�EW��J���
���

���� difficult intubation E��O����J� ��J������

Y���
�����
@�?���;E� sensitivity KO; specificity 
"�KO; E�
false positive,false negative ���

������\+�]�WY��������;�E�� interincisor
gap E� sensitivity 70 percent, specificity 81
percent PPV 25 �E%�
�����Y����Y��Y Nkihu A.
Merah2 E� sensitivity 30.8 percent, specificity ����
97.3 percent, PPV 28.6 WY���������\+�]����F��
interincissor gap E� sensitivity 
"�����  K��?�� PPV
	�O��?�����Y���\+�]�&
�  Nkihu A. Merah2 '+�� PPV
?�
�&�����
� K��
����F��Q��E��$����\+�]���$��Y&
�
Nkihu A. Merah2 WY��� �����;�E�� interincisor gap
E�?��E��%�
E���	������;�E��������� difficult
intubation F��
����E����
�?�Z ��E%
���� (Nkihu A.
Merah ; P-value 0.00 KO;&
����\+�]���$
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P-value <0.001 *%
?�� P-value <0.05 E�?��E
K������
����E����
�?�Z) �E%�
\+�]������;�E��
TMD sensitivity 48 percent, specificity 91 percent,
PPV 31 �����Y����Y��Y Nkihu A. Merah2 E�
sensitivity 15.4 percent, specificity ���� 98.1
percent, PPV 22.2 �QWY������\+�]���$E�
sensitivity 
"����� KE�����;E� specificity ��������OQ�
��
� K���E%�
��;�E��?��E��%�
E���&
����\+�]�KO��
�����;�E�� TMD E�?��E��%�
E���	����W���������
���� difficult  intubation F��
����E����
�?�Z ��E%
�
���?%
  Nkihu A. Merah ; P-value 0.026   KO;&
�
���\+�]���$  P-value <0.001 (*%
?�� P-value <0.05
E�?��EK������
����E����
�?�Z)

�E%�
\+�]� Mallampati E� sensitivity 52
percent,specificity 97 percent '+�� specificity 
"����

@� ��$����WY���E� PPV 58 KO; NPV 96 *%
���E� PPV,
NPV ���
"� �����Y����Y��Y Nkihu A. Merah2 E�
sensit ivity 61.5 percent ,specif icity 98.4
percent,PPV 57.1 �;WY���E� sensitivity 
"�
specificity 
"� KO; PPV 
"���E%
���� W��
E��$����E�
?��E��%�
E���	����W������������� difficult
intubation F����E%
����

	����\+�]�&
� KW����Z��Y����  ?�
Y
Y��Y��4  WY��� RHTMD ≥23.5  E�?��E�����%�
*%

	����W������������� difficult intubation  E�
sensitivity 77 percent, specificity 66 percent, PPV
24 �E%�
�����Y����Y��Y���\+�]���$ sensitivity 52
percent, specificity 89 percent,  PPV 29 �;WY���
���\+�]���$ specificity ���
"�����KO;E�?�� PPV 
"�����
KO;���\+�]���$�

�WY��������;�E������O���

�E��*W������������� difficult intubation F��
����
E����
�?�Z

������?��;��
*����������?��;�� (Analysis
statistics) U��	�� Chi-square test  �W%�
��
����	�
��������&
� TMD, SMD, IIG KO; RHTMD U��
	��?�� P < 0.05 K
��?��EK������
����E����
�?�Z

WY��������;�E����$� 4 ��J� ?%
 interincisor gap,���
��� TMD, �����;�E�� Mallampati, �����
��
���
&
�?��E
"���Y TMD (RHTMD) E�?��E�����%�
���

�E��*W������������� Difficult intubation F��

����E����
�?�Z KO;�E%�
	�� ROC curve �W%�
��;�E��
�����Y����Y��J������;�E��&
� 4 ��J�  WY���
Mallampati classification 
�E��*W�������������
difficult intubation F�������
@� KO;�
�O�E�?%

RHTMD

	����\+�]���$*����F�	�����?O����	����
��;�E��  airway !�"�#����
����!����� �������!�"�����
preoperative evaluation E�F����
@�����	�������F�
����+�!�"�#�� �����;�E�� Mallampati !�"�#��K���W���

����������Q
���;
�E��*��F�� K��������\+�]�
&
� Shiga Toshiya5  WY���*��	��K��O; test ������[
�;E� sensitivity 20 percent - 62 percent KO;
specificity 82 percent - 97 percent �����;�E��U��
	�� Mallampati classification, TMD �W���
����	�

������+���;E� sensitivity, specificity, positive
predictive value ��� K�����	�����E���  �;E� speci-
ficity KO; PPV �W��E&+$� (positive likelihood
ratio, 9.9;95 percent confidence interval;1 to1.6)
�����$������;�E�� airway �O��[ ��J����E����;����
�W��E?��E�����%�
*%
 KO;
�E��*�����E?��EW��
E
��
����	
���
�������	��W%�
?��E�O
����&
�
!�"�#��F��

��
�

������������
@Y��������&
�?��E���

&
������Q��
���
���U��\+�]�U��	�������

Y 4
��J� 
��F��K�� interincisor  gap, thyromental distance,
Mallampati class, ratio of height to thyromental
distance E�?��E�����%�
*%

����E����
�?�Z	����
��;�E�� airway  !�"�#����
��&����Y���!����� 
�E��*
	��	�����|�Y���F���@���J� KO;�����;�E�� Mallampati
E� specificity KO; PPV KO; NPV 
"� �������;



Vol. 26  No. 1  Jan. - Mar.2009 J Prapokklao Hosp Clin Med Educat Center 27

E���;U����	�����|�Y���F����KO;������
���
�|�Y���&
��������������
�ZZ�KW���KO;W��Y�O
&�;�����E!�"�#����
��&����Y���!�����

�������������
1. Randell T.Prediction of diff icult

intubation.Acta Anesthesal Scand
1996;40:1016-23.

2. Nkihu AM, David TW, Dorothy JF,
OlusoloT  K,  Christopher  OB.    Modified
Mallampati test,thyromental  distance and
inter-incisor gap are the best         predic-
tors of difficult laryngoscopy in West
Africans.Canadian Journal of Anesthesia
2005; 52:291-6.

3. Schmitt HJ, Kirmse M, Radespiel-
Troger M. Ratio of patient's height to
thyromental distance improves  prediction
of difficult laryngoscopy .Aneaesth
Intensive Care 2002;30:763-5.

4. Krobbuaban B, Diregpoke S, Kumkeaw  S,
Tanomsat  M. The Predictive value of  the Height
Ratio and Thyromental Distance:Four
Predictive tests for Difficult  Laryngoscopy.
Anesthesia and  Analgesia 2005; 101:1542-5.

5. Shiga T, Wajima Z, Inoue T, Sakamoto A.
Predicting difficult  intubation in  Apparently
Normal Patients : A metaanalysis of bedside
screening test  Performance.American Society
of  Anesthesiologists 2005;103:429-437.

6. Uerpairojkit K, Pranootnarabhal T,
Punjasawadwong Y, Chumnanvej  S,
Tanudsintum  S, Wasinwong W, Pengpol W
Multicentered Study of Model of  Difficult
Endotracheal Intubation by  Incident Reports
from University and Non-University Hospitals.
J Med Assoc Thai 2008;91:1846-53.

 7. Chanchayanon T, Suraseranivongse S,
Chau-in W. The Thai Anesthesia Incidents
Study (THAI Study) of Difficult Intubation : A
Qualitative Analysis. J Med Assoc Thai
2005;88(Suppl 7):562-68.


