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ABSTRACT

Airway management is a cornerstone of anesthetic management of the patient and it is highly critical and crucial
for the safety of the patient during the preoperative period. Having the foresight and prior knowledge to assess the
airway’s condition would serve in alleviating many of the concerns of the anesthetists and would have a significant
impact on appropriate airway management. We present our audit study of 50 patients in which we looked for
effectiveness of different factors which can predict difficult intubation.
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INTRODUCTION

Thyromental distance is one such tool used for the
assessment of airway difficulty with a smaller distance
translating to higher difficulty. The distance is measured
by drafting a straight line from the thyroid cartilage to
the lower border of the mandible while the patient has a
full head extension (Levitan). However, despite being
appreciated as one of the most important tools for
predicting the airway difficulty, the sensitivity and
specificity of the Thyromental distance show a high
range of variance with sensitivity ranging from 15 to
95% whereas the specificity ranges from 24 to 98% (B;
Weng et al.; Rose & Cohen).

There is also a high range of variation in the cutoff
lengths decided for the thyromental distance. A general
consensus for cutoff is 6.5 cm in a normal healthy adult,
however, many scholars dispute this and have considered
the cutoff points as low as 4cm (Benumof; Frass).

Another range of variance has been attributed to
improper localization of the landmarks on the neck as
they are liable to human errors. Accuracy of
identification and proper of the cricothyroid membrane
has been demonstrated to be inaccurately identification
(Dhillon, 2018). It has been noted that with digital
palpation there was a variance in accuracy ranging from
25 to 71% in normal adult patients (Panjiar et al.). This
variation is further exacerbated in obese adults as the
accuracy drops from 0 to 39%. This has been attributed
to reduced prominence of thyroid cartilage and excessive
adipose deposits in the neck (Raza et al., 2018).

Due to this, multiple modalities are being included to
minimize the chances of human error such as

ultrasonography and computerized tomography (CT)
(Han et al.; Herpe et al.). It has been noted that was a
wide range of variation when digital palpation was
performed versus ultrasound modality in women and
clinical experience did not play a significant role in
reducing the presence of errors. et al.).

MATERIAL AND METHOD

Approval for the research was obtained from the ethics
committee of Sligo University Hospital, Ireland This is
retrospective audit study. 50 patients were enrolled in the
study and preintubation CT scans were reviewed to
assess the effectiveness of the modality in predicting
difficult intubation. The patients were young adults
fitting the age bracket of 25 to 60 years having a normal
Body Mass Index. The computerized tomography scans
of the cases included in the study were performed and
was reviewed by one of the authors, using a multi-slice
helical CT scanner featuring a 60 kW generator (Toshiba
Aquillon 16). The person who performed the
measurements was blinded to the results of the TMD
measurements. Apart from CT scans, other physical
indicators were also gauged to assess the intubation
difficulty. The Physical indicators assessed in the patient
sample included the inter-incisor gap (11G) and modified
Mallampati test (MMT) score. 11G (distance between the
upper and lower incisors at the midline) which was
assessed by requesting the patients to open their mouths
as widely as possible was noted during files review of
patients. MMT score was made by requesting the
patients open their mouth as much as possible while
seated and to protrude their tongue out without any
phonation. The view was classified as follows: (1) good
visualization of the soft palate, fauces, uvula, and pillars;
(2) visualization of the soft palate, fauces, and uvula; (3)
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visualization of the soft palate and base of the uvula; or
(4) no visualization of the soft palate.®

After inspection and general assessment these patients
were intubated and the difficulty of the intubation was
tabulated. No premedication was allowed in these
patients and the preoperative monitoring in these
volunteers included monitoring the blood Pressure, pulse
oximetry and electrocardiography. In these patients, the
anesthesia was induced by using the following drugs,
sufentanil (0.3 pg/kg) and propofol (2 mg/kg). After
complete loss of consciousness was achieved,
neuromuscular blockade of the patients was performed
by injecting rocuronium based on the weight of the
patient (0.6mg/kg). For evaluating the difficulty in
laryngoscopy in these patients, Cormack-Lehane scale
was used and the result was based on the input of the
senior anesthesiologist performing the laryngoscopy. The
Cormack-Lehane Scale is graded in the following
manner class I, vocal cords are completely visible; class
I, only the arytenoids are visible; class Ill, only the
epiglottis is visible; and class 1V, the epiglottis is not
visible. Based on the scale the ease/difficulty in
performing intubation was categorized. Patient falling in
Class | and Il were categorized as the easy group
whereas the patients falling Class Il and IV were
categorized as difficult. In cases of difficult airways
intubation was performed according to the Difficult
Airway Society 2015 guidelines.*!

Estimating a 24%  incidence  of  difficult
laryngoscopy,®!a sample size of 50 patients was
calculated to have a power of 0.9 and a significance level
of 0.05 to detect a difference in predictors between the
difficult and easy laryngoscopy groups with PASS
software (version 8; NCSS LLC, Kaysville, UT, USA).
In consideration of potential dropouts, 65 patients’ files

Table 1: Characteristics of the participants of the study.

were reviewed for the study. SPSS software (version
21.0; IBM Corp., Armonk, NY, USA) and MedCalc
software (version 15.2; Ostend, Belgium) were used for
the statistical analysis. Categorical variables were
analyzed by the y°test, and continuous variables were
expressed as mean * SD with an
independent-samples t-test. Binary multivariate logistic
regression analyses were performed to identify
multivariate predictors of difficult laryngoscopy. A
receiver operating characteristic (ROC) curve was used
to describe the discrimination abilities of the predictive
indicators. The area under the curve (AUC) provides a
global summary statistic of test accuracy, and guidelines
suggest that 0.5 < AUC < 0.7 represent low accuracy, 0.7
< AUC < 0.9 moderate accuracy, and 0.9 < AUC < 1.0
represents high accuracy. An AUC above 0.75 is
considered as good. The 95% confidence interval (Cl)
was calculated, and P < 0.05 was considered to indicate
statistical significance.

Primary Outcomes: Gauging the difficulty of Intubation
based on the thyromental distance calculated through the
Computerized Tomography Scans.

Secondary Outcomes: Comparing the effectiveness of
Thyromental distance as a predictor of difficult
intubation versus other factors which have been noted to
predict difficulty in intubation which include the
inter-incisor gap and modified Mallampati test.

RESULTS

A total of 50 cases were analyzed for TMD
Measurements as well as MMT Scores and 11G Gap. The
characteristics of these patients is disclosed below in
Table 1. The TMD of females was comparatively smaller
than that of males.

Variables Male patients (n =24) Female Patients (n=26)
Height (cm) 172.3+5.5 161.0+4.0
Weight (kg) 64.2+74 56.3+8.3
BMI (kg/m°) 21.4+2.0 19.9+2.6

Table 2: Radiologic indicators to predict difficult laryngoscopy between the two groups of patients undergoing

head and neck surgery.

ltems Easy Iaryngi)scopy Difficult Iaryn_goscopy P-values
group (n =37) group (n =13)

MMT (class | ll/class 111 1V) 26/11 4/9 0.004

11G (cm) 45+0.7 40+0.4 0.006

TMD (cm) 81+1.2 76+1.2 0.100

Table 3: Evaluation of different factors for assessing the difficulty of laryngoscopy.

Indicators TP | TN | FP | FN | Sensitivity (95% CI) | Specificity (95% CI) | PPV (95% CI1) | NPV (95% CI)
55.6% 65.5% 25% 87.7%

MMT (II-1V) | 9 1 26 | 11| 4 (42.3-68.9%) (59.7-71.3%) (17.3-32.7%) | (83.1-92.3%)
66.7% 60.2% 25.7% 89.7%

1IG (< 4 cm) 1120 |15 4 (54.1-79.3%) (54.3-66.1%) (18.5-32.9%) | (85.2-94.2%)
89.4% 95.5% 71.1% 0

TMD(s7.5em) | 4 ] 26 | 1179 (31.1-57.7%) (59.7-71.3%) | (14.3-27.9%) 91.1%
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DISCUSSION

In this study we have shown that the assessment of
difficult laryngoscopy can be done by three independent
factors, that is Thyromental distance, Modified
Mallampati Test and Inter incisor Gap. With the highest
sensitivity of difficult intubation being 11G (66.7%),
however it lags behind in the specificity of the indicator
(Levitan). Most of the national airway guidelines state
and highlight the importance and criticalness of skilled
airway assessment of all patients that are undergoing
anesthesia. The most popular method to assess the
difficulty in airway is by utilizing the Modified
Mallampati Test Scores as an indicator due to ease of
use, however, many critics have highlighted that it is not
an accurate predictor of the intubation case to be difficult
or critical.

Inter incisor gaps have also been used as an indicator of
the difficulty in intubation. Other factors that are utilized
to understand the difficulty level of the intubation is
assessing the normal mouth opening and degree and of
craniocervical extension as an indicator (Roche et al.).
However, with the advancement in modern medical
imaging, radiological ~markers have advanced
significantly and therefore, radiologists can easily and
accurately assess the difficulty of intubation. TMD is
used as landmark marker when performing Axial CT
scan. Therefore, it is witnessable in the results that the
positive predictive value of TMD as a key role marker in
the assessment of difficult intubation is quite accurate in
comparison to the pale physical markers that were
assessed in normal clinical assessment practices (Merah
etal.).

A long distance from the highest part of the hyoid bone
to the mandibular body was noted to present with more
difficulty to the anesthetist. Axial CT scan seemed to
provide the greatest number of angles and positions to
better assess the severity behind the intubation process.
Furthermore, it also stresses on the importance of
radiologist and anesthetist relation and how a close
conjunction and communication between the two classes
will help understand and ameliorate the problems behind
intubation. This will provide the anesthetist to make
better calculated decision and give difficult cases over to
the experienced and seasoned clinicians to accommodate
better healthcare facility (Panjiar et al.).

In case of the thyromental distance it is also important to
highlight that our study reveals that the longer the length
of the epiglottis, more was the difficulty in performing
intubation of the patient. During laryngoscopy, the
anesthesiologist places the tip of the laryngoscope in the
tunnel of the epiglottis and lifts it forward and upward to
expose the larynx and establish appropriate airway. A
long epiglottis presenting difficulty in intubation could
be attributed to the fact that a long epiglottis roughly
translates to a lower glottis to epiglottis distance and is
more likely to occlude the view of the epiglottis.
Basically, a longer epiglottis is more likely to cover up

the epiglottis and is therefore associated with a different
laryngoscopy (Randell et al.).

Our study had many limitations and constraints and
would likely need more analysis in the field to finalize
the best modality of them all. Some of the possible
pitfalls of the study according to us are as follows.

- The wusage and comparison amongst different
radiological modalities was not performed as the
files were shortlisted for the data on CT scans. A trio
of exposure is needed to assess the specificity and
sensitivity amongst the different modalities.

- The study was also limited to the population of the
city and has a chance of being overestimated and
exaggerated. Further research is needed to decide a
singular modality that gives the least exposure and
maximizes the results.

- Conclusion

In conclusion, our research indicates that the TMD is an
accurate predictor especially when performed with the
assistance of medical imaging modalities, preferably
Axial CT scans.
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