
INTRODUCTION

Difficult airway management is an important cause of morbidity 
and mortality in anesthesia practice. The identifying patients at risk for 
difficult tracheal intubation is particularly important in patients with 
normal appearance of airways. Preoperative evaluation of various ana-
tomical and clinical features aids to identify a potentially difficult air-
way. However, the diagnostic accuracy of these screening tests varies 
between different studies due to the difference in the incidence of diffi-
cult laryngoscopy (DVL), insufficient statistical power, different test 
thresholds, and variations in patient characteristics1).

If the data regarding the normal range for a particular population is 
sufficient, the clinicians can more easily identify potentially difficult 
patients since they are outside the range. Race or ethnicity is one of the 
patient characteristics that may affect the incidence of DVL and difficult 
intubation (DI In literature, this issue was studied extensively on differ-
ent populations, leading to the foundation of different models aimed at 
predicting DVL and DI2-8). But in the literature review, adequate data 
could not be achieved regarding DVL and/or DI in the East African 
race. In this study, we aimed to find the incidence of DVL in Somalia, 
one of the East African countries, and to find out the best screening tests 
model in predicting DVL.

MATERIAL  AND  METHODS 

This is prospective and observational study. ASA I-II, > 18 years 
patients who planned for elective surgery with general anaesthesia and 
tracheal intubation from 1 September 2019 to 30 November 2019. 
Patients were excluded if they were < 18 years, obese (BMI > 30 kg/
m2), have a goiter, facial anomalies, temporomandibular joint disorder, 
restricted mouth opening and cervical spine mobility, tumours of oro-
pharynx, facial burn and anomalies, underwent obstetric, oromaxillary 
and mandibular surgeries (Figure 1).

In the pre-operative waiting room, a comprehensive airway assess-
ment was utilized, including Modified Mallampati, Mouth opening, 
Thyromental distance, Sternomental Distance, Upper lip bite test in all 
patients by the chief researcher. Mouth opening (MO) was measured the 
distance between the incisors with the patient in sitting position and the 
mouth open widely. Modified Mallampati (MMP) was evaluated with 
the patient in sitting position and the examiner sited in front of the 
patient at the same level too. Asked the patient to open the mouth wide-
ly and protrude the tongue maximally without phonating and head in 
neutral position. Thyromental distance (TMD) was measured from men-
tum of mandible to the thyroid notch with the patient in sitting position, 
head in full extension and mouth closed. Sternomental Distance (SMD) 
was measured from suprasternal notch to tip of mentum with the patient 
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in sitting position, head in full extension and mouth closed. Upper lip 
bite test (ULBT): The examiner demonstrated to the patient how to do 
the upper lip bite test. It was divided into three classes as Class A, Class 
B and Class C9) . 

All patients underwent standard monitorisation in the operating 
room. Difficult airway materials were always reserved ready. The height 
of the operating table was adjusted so that the patient’s facial plane was 
at the level of the laryngoscopy and the sternum of the intubating anes-
thetist.	Anesthesia	 induction	was	 achieved	with	 2	μg/kg	 fentanyl	 and	
2-2.5 mg/kg propofol. To facilitate tracheal intubation, 0.6 mg/kg rocu-
ronium was applied. The anesthesiologist who has more than five years 
of experience in anesthesia did the intubation using a Macintosh 3D 
blade with the patient’s head in the sniffing position. The anesthesiolo-
gist was blind for the airway measurements. The laryngoscopic appear-
ance without external laryngeal compression was graded by the 
Cormack and Lehane (CL) grading. CL Grade I/II was easy, and III/IV 
was difficult laryngoscopy and potentially difficult intubation.

This study was approved by the Ethics Committee of Mogadishu 
Somali	T	 kiye	Recep	Tayyip	Erdoğan	Training	 and	Research	Hospital	
(no: 158, number:MSTH/2618, dated: 25.11.2019). Written informed 
consent was obtained from all patients. Data analysis was performed 
with SPSS (Statistical Package for Social Science) 25.0 program. For 
the descriptive statistics, continuous variables were expressed with 
mean ± standard deviation values and nominal variables with frequency 
and percentage. Binary Logistic regression analysis was used to model 
the variables. Model compatibility was analyzed with Hosmer-
Lemeshow goodness-of-fit statistics. Analyzes were performed using a 
95% confidence level and significance was set at p < 0.05.

RESULTS

A total of 377 patients were included in the study. Of these, 51% 
were female (n = 192) and 49% were male (n = 185). 255 (68%) 
patients were ASA I and 122 (32%) patients were ASA II. DVL was 
observed in 30 (7.95%) patients. Comparison of the DVL and EVL 
patients according to age, weight, height, BMI, and gender are shown in 
Table 2. There were statistically significant differences between the easy 
and difficult groups in terms of age, weight, and height (p < 0.05). A sta-
tistically significant dependence was found between gender and CL 
measurements in groups (p < 0.05) (Table 2).

The screening tests used were analyzed with logistic regression in 
Table 3, and it was determined that TMD and SMD tests were not suffi-
cient to predict DVL (p < 0.05). It was found that the MMP screening 
test was having the highest rate to predict DVL with the values of -2Log 
likelihood = 148.045 and Nagelkerke R squared = 0.352. To find the 
model that can best predict DVL, all the screening tests used were ana-
lyzed together and the results are summarized in Table 4.

In the logistic regression analysis performed using the Forward LR 
method in Table 4; other tests were included to the MMP step by step. In 
Step 4, it was determined that the model created with ULBT, MO, MMP, 
and SMD was the best predictor of DVL. Hosmer-Lemeshow test of the 
created model, -2Log = 122.037, and Nagelkerke R Squared = 0.485 
were found significant (p < 0.05). It was seen that MMP was the strongest 

 - 1 - 

 

 

 

 

 

 

 

 

 
 
 
 

 

 

  

 

 
 Data analysis: (n = 377)

Patients sceheduled for generel anesthesia with orotracheal intübation 
(n = 425)

Exclusion

Not meeting inclusion criteria (n = 30) 

Declined to participate (n = 12) 

Other reasons (n = 6) 

Figure 1: Study and data analysis flowchart

Table 1: Grading of airway. 
Airway parameters Easy Difficult

MO > 3 cms < 3 cms

MMP Grade I and II Grade III and IV

TMD > 6 cms < 6 cms

SMD > 12.5 cms < 12.5 cms 

ULBT Class A and B Class C 

MO: Mouth opening, MMP: Modified Mallampati, TMD: Thyromental distance, SMD: 

Sternomental Distance, ULBT: Upper lip bite test

Table 2: Demographic data based on Cormack and Lehane's 
laryngoscopy grading

 Variables  Laryngoscopic view

  Easy  Difficult  p
  (CL 1 and 2) (CL 3 and 4)

 Age (year) 39,46 ± 14,78 45,16 ± 11,80 ,030
 Weight (kg) 69,11 ± 10,38 73,16 ± 10,21 ,039
 Height (cm) 171,93 ± 8,72 175,37 ± 7,71 ,026
 BMI (kg/m2) 23,16 ± 2,33 23,70 ± 2,61 ,259
 Sex (female/male) 176/169 15/15 ,011

BMI: Body mass index, CL: Cormack Lehane's

Table 3: Comparison of different airway assesment tests 
with Logistic regression

DVL	 Exp(β)	 Sig	 95%	Cl	 -2	log		 Nagelkerke	R	
    likehood Square

MMP 31,536 ,000 10,48 - 94,81 148,045 ,352
SMD 3,725 ,142   ,64 - 21,54 194,253 ,092
TMD ,922 ,924 ,17 - 4, 85 186,275 ,140
ULBT 5,725 ,010 1,52 - 21,44 193,918 ,094
MO 5,634 ,010 1,50 - 21,09 174,151 ,209

MO: Mouth opening, MMP: Modified Mallampati, TMD: Thyromental distance, 

SMD: Sternomental Distance, ULBT: Upper lip bite test

Table 4: Stepwise Logistic Regression (Forwad LR)
	 Cormack		 Exp(β)	 Sig	 95%	Cl	 -2	log		 Nagelkerke	
 Lehane    likehood R Square

Step 1   MMP 35,679 ,000 14,43 - 148,045 ,352
    88,21

   MO 11,399 ,000 3,44 - 
Step 2    37,68
   MMP 25,649 ,000 9,62 -  133,030 ,430
    68,37

   ULBT   6,320 ,005 1,76 - 
Step 3    22,57
   MO   9,553 ,000 2,69 -  125,884 ,466
    33,88
   MMP 27,416 ,000 9,76 - 
    76,97

   ULBT 5,657 ,009 1,54 - 
Step 4    20,76
   MO 5,578 ,010 1,51 -  122,037 ,485
    20,59
   MMP 31,143 ,000 10,68 -
    90,77
   SMD 3,502 ,043 1,03 - 
    11,80

MO: Mouth opening, MMP: Modified Mallampati, TMD: Thyromental distance, SMD: 

Sternomental Distance, ULBT: Upper lip bite test
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predictor in the model (OR: 31.143; 95% CI:10.68 -90.77; p < 0.05). 
Although SMD was found to be insignificant in table 2, it was included in 
the analysis, and the model was examined again for its significance. It 
was found that SMD was significant in the created model, but it was the 
weakest predictor (OR:3.502; 95% CI: 1.03-11.80; p < .05).

DISCUSSION

An anesthetist never wants to face complications of difficult intuba-
tion such as severe hypoxia, brain damage, and death. For this reason, 
accurately predicting the difficult airway has been a priority in anesthe-
sia practice. There are different ways to predict difficult intubation. In 
most studies, staging of the glottic opening as CL 3 or 4 by direct laryn-
goscopy has been shown as the gold standard for estimating DI10,11). We 
also used CL staging as the evaluation criterion for difficult intubation 
and found the incidence of DVL to be 7.95%.

The incidence of DVL was reported in different ranges in previous 
studies (0.05-18%)12,13). This wide variation can be explained by the fact 
that the laryngeal appearance may be affected by factors such as head 
position, level of muscle relaxation, cricoid compression, the type, and 
number of blades used in laryngoscopy. In addition, studies with differ-
ent populations may also be a factor that needs to be emphasized. This 
research is the first in this field in Somalia, one of the East African 
countries.

The ideal screening test should be simple to administer and provide 
reliable results. It should also be reproducible, and its staging should be 
based on objective data. MMP is a scoring system used worldwide to 
predict difficult intubation. Despite some controversy regarding its pre-
dictive ability, it remains a clinical assessment method for many anes-
thetists. In a study conducted in Ireland, they noted that the validity of 
the positive predictive value of MMP increased from 27% to 100% after 
combining other predictors14). We also found MMP to be the best predic-
tor of DVL alone. Similar results were found in previous studies4,5,15).

TMD and SMD are accepted as screening tests that are widely used 
to predict difficult intubation16). However, the diagnostic accuracy of 
these screening tests varied across studies, possibly due to differences in 
the incidence of difficult intubation, insufficient statistical power, differ-
ent test thresholds, or differences in patient characteristics. In this study, 
we also did not find that TMD or SMD as stand-alone DI indicators. 
When we looked at the step model in estimating DVL, we saw that 
SMD was also significant, but it was the weakest predictor (OR: 3.502; 
95% Cl: 1.03-11.80; p < 0.05). This difference may be due to the diver-
sity of the anthropometric characteristics of the populations participat-
ing in the study.

Current screening tests for DI have only weak to moderate discrimi-
natory power when used alone. Therefore, test combinations add some 
incremental diagnostic value compared to the value of each test alone2). In 
the Thai population, the combination of MMT and TMD has been report-
ed to be good predictors of difficult laryngoscopy3). In a study conducted 
with West Africans, it was found that the MMP + TMD + IIG model pre-
dicted the DVL best4), and in another study, the combination of MMP and 
ULBT gave better results5). Again, in two separate studies conducted in 
India, it was found that the MMP + SMD + NM + NC model6) and the 
MMT + ULBT + TMD model7) in the other predicted DVL better.

We also tried to find a model that better predicts difficult laryngos-
copy by including the MO, ULBT, SMD, and TMD tests step by step in 
the MMP test. When only MMP is used in step 1, Nagelkerke R Squared 
= 0.352, in step 2 MO + MMP with Nagelkerke R Squared = 0.430, in 
step 3 ULBT + MO + MMP with Nagelkerke R Squared = 0.466, in step 
4 ULBT + MO + MMP + SMD Nagelkerke R Squared = 0.485. In the 
logistic regression analysis using the Forward LR method, when the 
other tests were added step by step to the MMP, it was determined that 
the model formed by ULBT, MO, MMP, and SMD in the 4th step was 
the model that best predicted DVL.

LIMITATIONS

When we look at the demographic data of easy and difficult laryn-
goscopy groups, variables such as age, weight, and height contributed 
significantly to DVL. Similar findings were also confirmed in previous 
studies4,6,12,17-19). In our study, gender difference was statistically signifi-
cant in DVL. However, the small sample size is one of the main limita-
tions of our study. We think that this finding can be estimated more 
accurately with larger studies.

CONCLUSIONS

Every anesthesiologist aims to start anesthesia with confidence. 
Unfortunately, there is still no test or tests that can predict DVL with 
100% accuracy. According to our study, ULBT-MMP-MO-SMD 
appears to be the best combination to predict DVL in East Africa. We 
believe that more experience and studies are warranted to find models 
that can better predict DVL in East Africa.
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