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INTRODUCTION

Background: Difficult Intubation (DI) is a constant concern for anesthesiologists
and being able to predict it will improve patient safety. Different tests have
been presented in anesthesiology practice to increase the accuracy of the DI
prediction. Since there is no single sensitive and specific test, most of the
practitioners use a combination of them. Here we report a new and novel index
of ratio of height to rhinion-mentum distance (RHRMD) to improve the
prediction.

Materials and Methods: Four hundred adult patients’ candidate for elective
surgery were enrolled into the study. Initially, patients” data such as weight,
height and rhinion-mentum distance (RMD) were recorded by the first
anesthesiologist. After anesthesia induction, the second anesthesiologist
performed laryngoscopy and recorded the Cormack-Lehane (CL) score. CL
score III or higher was considered as DI. Finally, sensitivity, specificity, positive
predictive value (PPV) and negative predictive value (NPV) for RHRMD was
calculated.

Results: DI was reported in 7.75% of patients. RHRMD is related with CL
grade: as the former increased, the latter decreased. RHRMD with cut-off point
25.4 has 90.6% sensitivity, 29.9% specificity, 10.1% PPV and 97.3% NPV in
predicting DL

Conclusion: RHRMD with 90.6% sensitivity and 97.3% NPV could be a
valuable tool for prediction of DL
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no single test to predict it with high sensitivity, specificity

Airway management is the cornerstone of every
anesthesia care and failed airway is an all-time concern to
anesthesiologists (1). Incidence of failed intubation varies
depending on elective or emergent setting and is as
frequent as 1 in 2000 among elective intubations, 1 in 300
when rapid sequence induction is applied and as high as 1
in 50-100 in emergency department, intensive care unit and
pre-hospital setting (2). Prediction of difficult intubation

(DI) would be invaluable for anesthesiologists but there is

and predictive values (3, 4); therefore, combination of these
tests is being used to accurately predict difficult airway (3,
5). New tests have been represented in recent years with
different levels of accuracy and efficacy such as upper lip
bite test (ULBT) (6), modified Mallampati test (MMT) (7),
ratio of height to thyromental distance (RHTMD) (8),
intubation difficulty scale (IDS) (9) or facial angles (FA)
(10). Recently, ultrasound, X-ray and CT-scan, although

cumbersome, have been used for prediction of DI and



found to be quiet useful (11). Here we represent a new
simple and novel index, height to rhinion-mentum
distance (RHRMD), which could fortify our arsenal in
battling the difficult airway. Rhinion is the lower end of
suture between the nasal bones or the junction between
upper lip and base of nose. Mentum is the protruding part
of the chin which is well known for the anesthesiologists as
they measure thyromental distance in preoperative airway

assessment (Figure 1).

Figure 1 A and B. Rhinion (black arrow), mentum (white arrow) and rhinion-

mentum distance (red line)

MATERIALS AND METHODS

The procedures followed were in accordance with the
ethical standards of the responsible committee on human
experimentation (institutional and national) and with the
last update of Helsinki Declaration.

After ethical committee approval (IR. SBMU. RETECH.
REC. 1399.1246), in this prospective observational study,
400 adult patients with American Society of
Anesthesiologist (ASA) classification I and II were
enrolled. Informed written consent was obtained from each
patient. Airway parameters were evaluated by the same
single anesthesiologist who induced anesthesia to avoid
inter-observer variability. We recorded patients” data (age,
sex, weight, height) and measured RMD in centimeters
while mouth closed. After induction of anesthesia, during
direct laryngoscopy using properly sized Macintosh blade,
Cormack-Lehane (CL) grading was recorded by the second
anesthesiologist, with grade I and II considered as non-
difficult intubation and higher grades considered as

difficult ones (2). Since some of the known indices such as

thyromental distance are modified by patient’s height we
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decided to add a modification to our measurement. We
divided patients” height in cm by RMD in cm and recorded
it as RHRMD.

Statistical analysis

Quantitative variables were expressed as mean (SD)
and categorical data expressed as number (%). To compare
quantitative variables between groups, ANOVA and
following tests (post hoc analysis) with Games-Howell
method and for qualitative variables, Chi-square test was
used. P value less than 0.05 was considered as statistically
significant. SPSS software v. 22 was used. Sensitivity,
specificity, PPV and NPV were calculated by using ROC

(Receiver Operating Characteristic) curve.

RESULTS

Of 400 patients, 202 patients (50.5%) were in CL grade I,
167 (41.75%) in CL grade II and 31 (7.75%) in CL grade III
whom were considered as DI. None of the patients were
graded as CL grade IV. Relation of demographic and
anatomic findings and their relevance to CL grade has
been assessed and depicted (Table 1). As shown (Table 1)
there is no association between age and sex with CL
grading (P value>0.05). There was significant difference
between 3 groups in BMI (P<0.001), RMD (P<0.007) and
RHRMD (P<0.004).

Rhinion-mentum distance was related positively with
CL grading, the larger RMD related with higher grade of
CL was statistically meaningful (Table 1). Since CL grade I
and II were considered as non-difficult intubation and CL
grade IIl and 1V as difficult intubation, RMD with cut-off
point of 6.8 cm had 78.1% sensitivity, 35.01% specificity,
9.5% PPV and 94.8% NPV in predicting DI (Table 2).

The new and novel index (RHRMD) correlated with CL
grade; as the former increased, the latter decreased.
RHRMD with cut-off point 25.4 has 90.6% sensitivity,
29.9% specificity, 10.1% PPV and 97.3% NPV in predicting
DI (Table 2).
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Table 1. Demographic variables, anatomic findings and their relevance to CL grade

CL
Variable P Value
| Il I}
Mean of age [year] 44.70 45.74 47.32 0546
(SD) (15.36) (12.40) (9.91) ’
Sex [Female/Male] 95/108 9274 15/16 045
(%) (46.8%/53.2%) (55.4%/44.6%) (48.4%151.6%) '
BMI [kg/m?] 25.98 27.99 28.66
<0.001
(SD) (4.16) (4.30) (4.70)
Mean of RMD [cm] 6.86 6.95 7.31 0.007
(SD) (0.83) (0.62) (0.69) ’
24.69 24.20 23.06
Mean of RHRMD (SD) 0.004
(2.94) (2.40) (2.00)
BMI: body mass index, RMD: Rhinion-mentum distance, RHRMD: ratio of height to rhinion-mentum distance, CL: Cormack-Lehane score
Table 2. Cut off points of recorded variables and their relation with difficult intubation.
Variable Cutoff Sensitivity Specificity PPV NPV Accuracy Area P value
RHRMD 254 90.6 29.9 10.1 97.3 34.8 0.64 0.01
RMD 6.8 78.1 35.01 9.5 94.8 38.5 0.63 0.012

RHRMD: ratio of height to rhinion-mentum distance, RMD: Rhinion-mentum distance

DISCUSSION

Encountering DI is an all-time concern and its
prediction will be invaluable in anesthesia practice.
Desired assessment method might have at least high
sensitivity to be able to predict as much difficult airways as
possible which usually is achieved at the cost of low
specificity. Different single methods have been proposed
for airway evaluation such as Mallampati test (12),
thyromental distance (13), neck height and circumference
(14). Most of these indices have relatively low sensitivity
and acceptable specificity (3). An acceptable approach is to
use different assessment methods to increase the
sensitivity, specificity and predictive values. As the
number of methods increase, the more accurate our
prediction would be. ULBT was considered as the most
sensitive single bedside assessment method to predict DI
(2, 3, 5); however, it is not hundred percent sensitive and
specific so its combination with other indices would be
more accurate (13). Combination of indices augments the

prediction ability but some of these combinations are

subjective and cumbersome (15). Presenting a new and
novel method for airway evaluation will augment the
arsenal and increase the accuracy of DI prediction.

This study was designed to represent a new and novel
index (RHRMD) and identify its sensitivity, specificity,
negative predictive value (NPV) and positive predictive
value (PPV) for difficult airway.

The incidence of DI in our study was 7.75% (CL III)
which is in concordance with other studies (2, 16). Selvi et
al. reported 43.5 mm as the cut-off point for thyromental
height (TMH) and 82.06 mm for thyromental distance
(TMD). They also reported combination of TMH less than
435 mm with MMT which resulted in 78.38% Se, 75.36%
Sp and 97.50% NPV. TMH alone showed 91.89% sensitivity
and 52.17% specificity with 50 mm cut-off point (17).

RHRMD is an anatomical index which is less subjective
in comparison with other measurements such as TMD or
MMT. As mentioned earlier, RHRMD has acceptable
sensitivity (90.6%) and NPV (97.3%) at cut-off point of 25.4.

When compared with the work of Selvi et al, our
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technique is not dependent on patients head flexion or
extension and our finding have almost the same sensitivity
and specificity. RMD is an anatomical index that is easy to
measure and is not as much operator dependent as the
other indices such as Mallampati test or TMH and TMD.
Our finding showed that RMD is related to difficult airway
with 78.1% sensitivity and 94.8% NPV at the cut-off point
of 6.8 cm (Table 2). Since the modification of RMD as
RHRMD has a better correlation with DI, we put the
spotlight on RHRMD. Since this is the first study that has
introduced this index, it could be considered as a novelty.
There has always been a debate over the relation
between Body mass index (BMI) and DI (18), while some
authorities consider BMI > 30 kg/m? as an independent
risk factor for DI (19) others believe that BMI alone is not
DI predictor in obese patients (20-22). Moreover, intubation
setting is a better predictor of DI in obese patients as DI in
ICU is twice more prevalent than in operating theatre (23).
Although we found BMI being positively related to CL
grade, as BMI increased, CL grade increased as well but we
could not find a particular BMI to be established as cut-off
point and like the aforementioned studies, we believe BMI

is not an independent predictor for DL

CONCLUSION

Tests with low sensitivity may miss DI during airway
evaluation. It seems that RHRMD with its acceptable
sensitivity could be used to predict DI. Overall, we
recommend RHRMD as an adjunct technique to increase

the accuracy of DI prediction and improve patient safety.
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