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Abstract

Aim. Our goal is to find the best predicting test for difficult intubation.

Material and method. The present study is a double-blind, prospective one that has
been made during the period of 2006-2008. It was perfomed in the Department of
Surgery by the Service Of Anesthesiology and Intensive Care of the University
Hospital Center “Mother Theresa” in Tirana, Albania. There were 426 ASA 1-2 adult
patients involved in this study all of whom underwent general anesthesia for
urologic and general surgery. All of the following parameters, i. e Mallampati score,
tyromental sternomental and interincisive distances, Delilkan test , lower jaw
protrusion and length , neck movement, body masss index, morfology of teeths, use
of gidewire and Wilson score, were recorded for every patient. The dates were
presented in absolute and relative mode, calculating also OD ratio and confidence
interval of 95%. For each parameter were calculated the following: sensitivity,
specificity, predictive positive value, and predictive negative value, with a significant
P value < 0.05 (5%).

Results. The total number of patients with difficult intubations was 40. Thirty seven
patients had difficult intubations and 3 patients failed to be intubated. The specificity
of all parameters was low, nevertheless the sensitivity was high. The combination
of the parameters improved the predictive model, thus increasing the specificity.
Wilson score predicted 33 patients with difficult intubations instead of 9 patients
predicted by the combination of Mallampati-sternomental- tiromental distances.

Conclusion. We concluded that the Wilson score was the best predictive test.

OPEN ACCESS

Introduction
Airway management and tracheal intubation

are crucial in the anesthetic practice of every
anesthesiologist. Prevention of difficult tracheal intu-
bation is very useful and a lot of efforts are done into the
prediction of it. However predicting difficult intubation is
not easy and many controversies exist (1-5).

American Society of Anesthesiology has de-

fined difficult intubation as a situation when the
anesthesiologist cannot intubate the patient’s tra-
chea. Difficult laryngoscopy is further defined as a
situation when the vocal cords cannot be viewed with
a conventional laryngoscopy by a senior
anesthesiologist or more than 3 attempts are needed
to intubate or more than 10 minutes pass before the
patient is intubated (1-6).
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As far as the prediction of the difficult tracheal
intubation is concerned, there are many alternative
models in use in many different countries. The relation-
ship between age, sex and  difficult tracheal intubation
has not yet been determined. The difficult or failed
intubation is the leading cause of intraoperative mortal-
ity and morbidity.

Our goals were to, firstly, define the relationship
between age, sex and difficult intubation, secondly, to
calculate the specifity and sensitivity of the measured
parameters and, thirdly and most important, to find the
best combination in order to predict better the difficult
intubation in our Department.

Material and methods
The study was performed in the Department of

Surgery by the Service Of Anesthesiology and Inten-
sive Care of the University Hospital Center “Mother
Theresa” in Tirana, Albania and it was approved by the
Ethics Commitee of the University Hospital Center
“Mother Theresa”. This study was carried out as a
double-blind, prospective one.

The patients were selected and evaluated by a
senior anesthesiologist. Another anesthesiologist (not
informed of the prediction results) performed the tra-
cheal intubation and recorded the Cormack-Lehane
score from 1-4, defining the difficult laryngoscopic view
as  Cormack  grade 3-4. This classification uses 4
grades as follows : grade 1- full view of glottis, grade 2
– only posterior commissure is visible, grade 3 – only
the tip of epiglottis is visible, grade 4 – no glottic
structure is visible. The Mallampati score, tyromental
and sternomental distances (considering normal re-
spectively over 6.5 and 12.5 cm), medical history for
previous surgery and difficulties in tracheal intubation,
interincisive distance (considering normal over 4 cm),
Delilkan test (we put a finger in mentum and another
finger of the other hand in oxiput, the head in full
posterior extention, and considering a positive test or
easy intubation when the finger in mentum is up to the
finger in oxiput), lower jaw protrusion (considering
normal a positive one), neck movement ( normal over
100°), lower jaw length (normal over 9 cm), body masss
index (considering nomal below 30), morphology of
teeths, use of gidewire and Wilson score (considering
normal behind 2 points) were all evaluated and re-
corded. The distances are measured in centimeters
using a standart ruler.

Wilson sum score combined five physical fea-
tures (Table 1). These factors were : weight, head and
neck movement, jaw movement (interincisory gap

measured in mouth fully open and subluxation of lower
incisors), receding mandible, protruding maxillary an-
terior teeth. Each risk factor was given three possible
scores (0,1, 2). A total score greater then 2 predicts a
greater chance of difficult intubation.

Four hundred twenty six ASA 1 and 2 patients
over 14 years old were involved in this study. These
patients underwent general anesthesia for urology and
general surgery. All the patients with previous
anesthesia records sugesting difficult intubation as
well as patients with congenital and acquired illnesses
of neck and head were excluded from the study. There
was no differences between anesthethic plans, age
and gender.

The data were presented in absolute and relative
mode. For each of these parameters, OD ratio and
confidence  interval of 95% were calculated. For each
of the measured parameters, sensitivity, specificity,
predictive positive value, and predictive negative value
were calculated as well. The significance level was
considered a P value < 0.05 (5%). The analysis of the
data was made using SPSS 14.0.

Results
Out of 426 patients the difficult tracheal intuba-

tion occurred in 37 of them (8.7%) and failed intubation
occurred only in 3 cases (0.7%) which were
fibrobronchoscopically intubated.  In this group of 40
cases of difficult intubation, 15 were females (37.5%)
and 25 were males (62.5%). Cormack 3 was presented
in 33 patients ( 82,5%) and Cormack 4 in 7 patients
(17.5%). Mallampati 3-4 was observed in 30 cases
(75.0%) of the difficult intubation group and Mallampati

Table 1: Wilson sum score. A total score greater than
2 predicts difficult intubation.
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1-2 in 10 patients (25%) of the same group of patients.

For each of the measured parameters, sensitiv-
ity, specificity, predictive positive value, and predictive
negative value are calculated and presented in Table 2.
The significance level was considered a P value < 0.05
(5%). We also have compared sensitivity, specificity,
predictive positive value, and predictive negative value
of several parameters (Table 3).

Table 2:  The statistically analyses for the predictive parameters of difficuilt intubation, sensitivity, specificity,
negative and positive predictive value.

True positive (+) means the cases correctly predicted as difficult intubations. True negative (-)  means the cases not correctly predicted as difficult intubations. False negative (-) means the cases
not correctly predicted as easy intubations. False positive (+) means the cases correctly predicted as easy intubations. The abbrevations used are as follows: TMD, Tyrmental distance; SMD,
Sternomental distance; ICD, Interincisive distance; Mand Protrusion, Mandibul Protrusion; Mand length, Mandibul length (from angulus to mentum); BMI, Body Mass Index .

Table  4:  Relationship age-difficult intubation. The table
shows the number of patients resulted with difficult
intubations and easy intubations, the mean age of
these groups with the respective standard deviation
and standard error mean.

Table 5: Comparative presantation of correctly previosly
predicted patients as difficuilt intubation by the combi-
nations of parameters.

In 426 patients  selected, fourty of the patients resulted with difficult intubation by direct
laryngoscope view during intubation. The WILSON sum score resulted as the combination
which predicted the difficult intubation in the largest number of patients (33 of 40 or 82.5% of
the total number. The abbreviations used are as follows: TMD (Tyrmental distance), SMD
(Sternomental distance), ICD (Interincisive distance), MP (Mallampati), NM (Neck move-
ment).

Table  3: Sensitivity, specificity, positive predictive
value and negative predictive value of the measured
parameters indicative of difficult intubation.

The abbreviations used are as follows: TMD (Tyromental distance), SMD (Sternomental
distance), PPV (Positive predictive value), NPV (Negative predictive value).

(mean ± SD) while the average age in the easy
intubations group was 47.67 ± 17.00 (mean ± SD).

We also combined the measured parameters in
order to find best combination of parameters (Table 5).

Discussion
The difficult intubation frequency is 8.7 % and

failed intubation was 0.7% comparable with other
authors (1, 4-8). Wilson found that the difficult intuba-
tion incidence was 3-18% (9-10).

The total number of females was similar to the
number of males, respectively 49.1% and 50.1%. In
the group of difficult intubation the majority are males
(62.5%) versus females (37,5%). Turkan et al., 2002
(11)  have an idea of riconsidering the predictive

Through Student Test for paired data we found
out that there was a significant connection between
age and difficult intubations (Table 4). The average age
in the difficult intubation group was 51.18 ± 11.73
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paramethers in the context of age and sex. This is
explained probably by increased muscle mass and
neck rigidity occurring more in males than in females.

We found a significant difference regarding age
between groups. The average age in the difficult intuba-
tion group was 51.18 ± 11.73 (mean ± SD) while the
average age in the easy intubation group was 47.67 ±
17.00 (mean ± SD). Advanced age means decreased
neck mobility, increased articulations stiffness and
irregular teeth position and morphology, which confirm
our findings.

We also calculated the specificity, sensitivity,
positive predictive value and negative predictive values
of studied parameters. It is shown that Mallampati
score has poor sensitivity but the combination with
sternomental distance or tyromental distance increased
specificity. That means better possibilities for predic-
tion of difficult intubations. These results were compat-
ible with the results of Tse et al., 1995 (8) and Savva,
1994 (5) concluding that combination of factors in-
creases specificity i.e. the number of cases correctly
predicted as difficult intubations. Our findings regard-
ing Mallampati view contradict the original Mallampati
et al., 1985 (6) study results. Lee et al., 2006 (12)
analyzing 42 studies for Mallampati test to difficult
intubations also found that original and modified
Mallampati test were of poor predictive value used
alone.

However, in our study the best predicting score
was the Wilson sum score, which predicted 33 cases
(82.5%) of difficult intubations whereas the combina-
tion of Mallampati with tyromental and sternomental
distances only 9 patients. Wilson sum score was
previously proposed as a suitable useful predictive test
by Wilson et al., 1988 (10). We found that Mallampati
test was not so predictive as Wilson score. This
conclusion is comparable to Siddiqi and Kazi, 2005
(13) conclusions.

Regarding the specificity and senstivity we did
not notice differences between our study and other
authors. We found the Wilson sum score to be the best
predictive test. We found out also that difficult intuba-
tion is sex and age related.
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