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EVALUATION AND MANAGEMENT OF DIFFICULT 
AIRWAY IN OBESITY: A SINGLE CENTER 

RETROSPECTIVE STUDY
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Summary – The primary aim of this single center retrospective study was to evaluate difficult 
mask ventilation (DMV) and difficult laryngoscopy (DL) in a unique group of obese patients. A to-
tal of 427 adult patients with body mass index (BMI) ≥25 and surgically treated for endometrial can-
cer from 2011 to 2014 were assessed. Additional increase in BMI, comorbidities, bedside screening 
tests for risk factors, and the tools used to manage the patients were noted and their effects on DMV 
and/or DL investigated. Every escalation in the number of risk factors increased the probability of 
DMV 2.2-fold, DL 1.8-fold and DMV+DL 3.0-fold. Among bedside tests, limited neck movement 
(LNM), short neck (SN) and absence of teeth were significant for DMV (p<0.05), LNM, SN and 
obstructive sleep apnea for DL (p<0.05), and LNM and SN for DMV+DL (p<0.05). However, a 
10-point increase of BMI was not an independent risk factor when patients with BMI >25% were 
considered. In conclusion, LNM and SN are independent risk factors for developing DMV and/or 
DL in obese endometrial cancer patients, while BMI increase over 30 was not additionally affecting 
difficult airway. 
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Introduction 

Obesity is excessive accumulation of adipose tissue 
in the body and is often classified according to the 
body mass index (BMI) as follows: BMI ≥30 kg/m2 as 
obese, BMI ≥40 kg/m2 as morbidly obese, and BMI 
≥50 kg/m2 as super-obese1,2. The incidence of obesity 
has been dramatically increasing all over the world 
and approximately 13% of the world adult population 
were obese in 20142. 

Currently, anesthesiologists are progressively faced 
with care for obese patients. Obesity is known as an 

independent risk factor for the combination of difficult 
mask ventilation (DMV) with difficult laryngoscopy 
(DL)3. Moreover, it has been accepted as a predictor 
for DMV, supraglottic device placement failure, and 
difficult emergency surgical airway4. 

Endometrial cancer is the most common gyneco-
logic cancer and obesity is one of the most important 
risk factors5. Furthermore, these patients present to 
the hospital with obesity-driven comorbidities, such 
as diabetes mellitus type 2, hypertension, heart dis-
ease, and pulmonary disease5,6. So, the anesthetic 
management of those patients may remain challeng-
ing. While there are many reports comparing the 
anesthetic complications between obese and lean pa-
tients3-8, there is no report whether further increase 
in BMI has additional implication, and which bed-
side screening test is more meaningful for predicting 
DMV and DL when only obese group is considered. 

doi: 10.20471/acc.2016.55.s1.03
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The aim of this study was to evaluate DMV and 
DL in this unique group of adult obese patients 
with endometrial cancer. The importance of bedside 
screening tests for risk factors, additional increase in 
BMI, and the effect of comorbidities for difficult air-
way management were examined. 

Material and Methods
This single center retrospective study evaluated 

adult patients surgically treated for endometrial cancer 
from January 2011 to December 2014. After institu-
tional reviewer board’s approval [Baskent University 
Institutional Review Board (Project no: KA15/11)], a 
total of 600 files of patients operated for endometrial 
cancer were reviewed and only those patients with 
BMI ≥25 (N=427) were included in the study. These 
patients were further subdivided into overweight 
(≥25>30), obese (≥30>40), morbidly obese (≥40>50) 
and super-obese (≥50) groups. 

Patient files and electronic hospital database were 
evaluated to identify patient demographic aspects and 
comorbid conditions (The American Society of An-
esthesiologists Physical Status classification system 
[ASA], diabetes mellitus [DM], hypertension [HT], 
hyperlipidemia [HL], coronary artery disease [CAD], 
smoking, and goiter), and head and neck anatomical 
characteristics. Information on the risk factors deter-
mined by bedside screening tests including modified 
Mallampati oropharyngeal classification9, absence of 
teeth, limited mouth opening (<3 cm), limited neck 
movement and short neck, presence of dentures, and 
presence of obstructive sleep apnea (OSA)3,7 was col-
lected from the routine standard form filled in by the 
anesthesiologists during preoperative visit and during 
induction of anesthesia. As our standard records also 
include reliable information concerning induction of 
anesthesia and mask ventilation difficulty rated by staff 
anesthesiologist in a standardized manner, we were 
able to classify patients into three separate groups with 
respect to difficulty in airway management as follows: 
DMV (Han’s mask ventilation classification grade 3 or 
4 mask ventilation)10; DL (grade 3 or 4 laryngoscopic 
view or ≥4 intubation attempts)11; and DMV combined 
with DL. The techniques and tools (bougie, guide 
wire, laryngeal mask airway [LMA]) used to manage 
patients with difficult airway were noted. There was no 
missing report in these groups of patients.

Statistical analysis

Descriptive statistics was identified as means and 
standard deviations. Mann-Whitney U test was used 
to compare the groups for normal and non-normal 
variable distribution. The relationship between two 
categorical variables was determined by χ2-test. Mul-
tivariate logistic regression analysis was used to eval-
uate risk factors for DMV and DL. First, univariate 
analyses were performed to select candidate variables 
for logistic model. To get significant odds ratios for 
logistic model, type-I error rate was taken as α=0.05. 
The level of statistical significance was set at p<0.05. 
The IBM SPSS 21.0 (IBM Corp. Released 2012, IBM 
SPSS Statistics for Windows, Version 21.0, Armonk, 
NY, USA) was used on statistical analyses. 

Results

A total of 427 consecutive adult patients, mean 
age 57.93±11.78 years, were evaluated. The mean BMI 
value was 35.7±6.15 kg/m2 and the distribution was 
as follows: overweight 18 (4.2%); obese 320 (74.9%); 
morbidly obese 74 (17.3%); and super-obese 15 (3.6%). 
There were 140 patients with DMV, 123 with DL, and 
61 with DMV in combination with DL. The univari-
ate analysis of demographic aspects and comorbidity 
risk factors recorded in the patients are shown in Ta-
ble 1. Statistical analysis revealed that weight, BMI, 
ASA score, presence of HT and HL were significant 
for DMV, DL, and DMV with DL. The presence of 
DM was significant only for DMV (Table 1). On the 
other hand, smoking and presence of goiter showed 
no correlation with DMV, DL, or both (p>0.05, data 
not presented in Table 1). 

Concerning bedside screening tests for risk factors 
and the auxiliary tools used to manage difficult air-
way, the univariate analysis revealed that Mallampati 
scores III and IV, limited neck movement and short 
neck were significantly associated with DMV, DL 
and DMV+DL, whereas the presence of sleep apnea 
was correlated with DMV+DL (Table 2). Guide wire 
was the most frequently used auxiliary tool to man-
age difficult airway in patients with DL, and DMV 
in combination with DL (p<0.001) in our institution 
during the study period (Table 2). 

The impact of risk factors in these groups is sum-
marized in Table 3 as the result of multivariate analy-
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Table 1. Patient demographic features and presence of clinical risk factors compared with their individual effects 
on difficult mask ventilation and difficult laryngoscopy (univariate analysis)

DMV DL DMV with 
DL

Demographic 
characteristics

Yes 
(n=140)

No 
(n=287) p Yes

(n=123)
No

(n=304) p Yes
(n=61)

No
(n=225) p

Age [years]
Mean±SD 60.99±11.04 56.44±11.85 0.003 59.19±11.26 57.42±11.96 0.242 59.26±11.38 55.70±11.94 0.111

Weight [kg] 
Mean±SD 95.61±19.72 85.38±14.20 <0.001 96.15±20.39 85.73±14.23 <0.001 96.79±22.47 82.58±11.41 <0.001

BMI [kg/m2] 
Mean±SD 38.32±6.75 34.42±5.41 <0.001 38.21±6.96 34.69±5.49 <0.001 38.23±7.37 33.39±4.52 <0.001

Clinical risk factors 
ASA [n (%)] <0.001 0.001 0.002

1 19 (13.6) 94 (32.8) 17 (13.8) 96 (31.5) 9 (14.8) 86 (38.2)
2 113 (80.7) 189 (65.9) 103 (83.8) 199 (65.5) 50 (82.0) 136 (60.5)
3 8 (5.7) 4 (1.3) 3 (2.4) 9 (3.0) 2 (3.2) 3 (1.3)

HT [n (%)] 101 (72.1) 156 (54.4) <0.001 88 (71.5) 169 (55.6) 0.002 41 (67.2) 109 (48.4) 0.009
HL [n (%)] 96 (68.6) 123 (42.9) <0.001 87 (70.7) 132 (43.4) <0.001 45 (73.8) 81 (36.0) <0.001
DM [n (%)] 67 (47.9) 92 (32.1) 0.002 54 (43.9) 105 (34.5) 0.070 25 (41.0) 63 (28.0) 0.0731

CAD [n (%)] 15 (10.7) 17 (5.9) 0.1171 14 (11.4) 18 (5.9) 0.0821 8 (13.1) 11 (4.9) 0.0372

1Continuity correction
2Fisher exact test

ASA = American Society of Anesthesiologists classification; BMI = body mass index; CAD = coronary artery disease; DM = diabetes 
mellitus; DMV = difficult mask ventilation; DL = difficult laryngoscopy; HT = hypertension; HL = hyperlipidemia

sis. Every ten-point increase in BMI was not found to 
be an independent risk factor when patients with BMI 
>25% were considered. However, when all the ana-
lyzed factors including BMI were sorted, we found 
that every escalation in the number of risk factors in-
creased the probability of DMV 2.25-fold (CI: [1.86-
2.72]), DL 1.84-fold (CI: [1.54-2.19]) and DMV+DL 
3.04-fold (CI: [2.24-4.13]). 

Discussion
This study aimed to analyze the difficult airway 

conditions in a group of obese adult patients with en-
dometrial cancer and to identify the risk factors for 
difficult airway management in such a group of pa-
tients. Obesity is a well known but alone not sensitive 
enough predictor of airway management. When we 

examined whether further increase in BMI had addi-
tional implication when only obese group was consid-
ered, we found no statistical significance of increasing 
BMI in the high BMI group (Table 3) for difficult 
airway management. When we examined which bed-
side screening test was more meaningful for predict-
ing DMV and DL, LNM and SN were found to be 
the most important major risk factors for DMV, DL, 
and DMV in combination with DL. 

In our cohort, the incidence of DMV, DL, and 
DMV in combination with DL was higher than those 
reported in the literature3,12. This might be because of 
the lack of standard criteria to describe DMV and/or 
DL3,12, as well as for the selected patient cohort be-
ing composed of endometrial cancer patients with a 
mean age of 57.93±11.78 years and mean BMI value 
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of 35.7±6.15 kg/m2, slightly different from previously 
reported.

We were unable to identify the effect of BMI on 
difficult airway. Recent studies have demonstrated 
that a BMI of more than 30 kg/m2 is an independent 
risk factor for DMV in combination with DL3. In ad-
dition, age (≥46 years), male gender, limited thyro-
mental distance, Mallampati class III or IV, presence 
of beard, OSA, presence of teeth, unstable cervical 
spine-limited neck extension, limited jaw protrusion, 
thick neck, neck radiation and limited mouth opening 
were also shown to be predictors of DMV in combi-
nation with DL3. Age (>55 years), BMI (>26 kg/m2), 
lack of teeth, history of snoring, male gender, presence 
of beard and Mallampati class IV are reported to be 
predictors of DMV12-14. In a cohort of 91332 patients, 
Lundstrom et al. found that Mallampati class III or 
IV, male gender, age, surgical priority, previous dif-
ficult intubation, no relaxation with neuromuscular 
blocking agent and BMI (25≤BMI<35 and ≥35 kg/
m2) were predictors of difficult intubation15. 

Table 2. Comparison of the effect of bedside screening tests and auxiliary tools used to manage difficult airway on difficult 
mask ventilation and difficult laryngoscopy (univariate analysis)

DMV DL DMV with DL

Bedside screening 
tests risk factors
[n (%)]

Yes 
(n=140)

No 
(n=287) p Yes

(n=123)
No

(n=304) p Yes
(n=61)

No
(n=225) p

Mallampati 
III or IV 38 (27.1) 35 (12.2) <0.0011 31 (25.2) 42 (13.8) 0.0071 12 (19.7) 16 (7.1) 0.0071

Absence of teeth 30 (21.4) 21 (7.3) <0.0011 18 (14.6) 33 (10.9) 0.3551 9 (14.8) 12 (5.3) 0.0232

Limited mouth
opening 18 (12.9) 12 (4.2) 0.0021 12 (9.8) 18 (5.9) 0.2321 4 (6.6) 4 (1.8) 0.0672

Limited neck 
movement 74 (52.9) 49 (17.1) <0.001 63 (51.2) 60 (19.7) <0.001 35 (57.4) 21 (9.3) <0.0011

Short neck 60 (42.9) 43 (15.0) <0.001 52 (42.3) 51 (16.8) <0.001 31 (50.8) 22 (9.8) <0.0011

Sleep apnea 15 (10.7) 9 (3.1) 0.0031 17 (13.8) 7 (2.3) <0.0011 8 (13.1) 0 (0.0) -
Tools [n (%)]

Bougie 19 (13.6) 21 (7.3) 0.0571 40 (32.5)  0 (0.0) - 19 (31.1) 0 (0.0) -
Guide wire 49 (35.0) 52 (18.1) <0.001 99 (80.5)  0 (0.0) <0.001 49 (80.3) 2 (0.9) <0.0011

LMA 2 (1.4) 3 (1.0) 0.6652 5 (4.1) 0 (0.0) - 2 (3.3) 0 (0.0) -

1 Continuity correction
2 Fisher exact test 

DMV = difficult mask ventilation; DL = difficult laryngoscopy; LMA = laryngeal mask airway

Literature reports have suggested the use of bou-
gie introducer, flexible fiberoptic bronchoscope, video 
laryngoscope and LMA as rescue techniques in the 
management of challenging airway situations3. In the 
present study, the main tools to manage difficult air-
way were guide wire and bougie. LMA was used in a 
limited number of cases and no other tools/instruments 
were utilized. As this was a retrospective study cover-
ing 5 years and there was no video laryngoscopy at our 
hospital during the study period, there was no attempt 
to mention video laryngoscopy for study patients.

There were several limitations to the current study. 
The retrospective nature of data analysis limited es-
tablishment of causal relationship for the associations. 
Our data come from a single center and results are 
based only on female gender, as well as on a specific 
type of disease that has both advantages and disad-
vantages, the latter especially limiting generalization 
of the results obtained. On the other hand, disease 
specific registries offer an opportunity to analyze a 
substantially larger number of patients and condi-
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tions. The reason for not having identified the effect 
of the degree of obesity on difficult airway manage-
ment may be the unstable distribution of patients in 
our cohort. This limitation could restrict accessible 
parameters for uniformity and statistical evaluation. 
There are many reports examining airway conditions 
in adult obese patients, however, our report is unique 
for being the first that was solely focused on endome-
trial cancer patients. 

Table 3. Risk factors in predicting difficult mask ventilation, difficult laryngoscopy and difficult mask ventilation in 
combination with difficult laryngoscopy (multivariate logistic regression analysis)

DMV DL DMV combined with DL

p
OR

(95% CI)
p

OR

(95% CI)
p

OR

(95% CI)

Number of risks <0.001
2.24

(1.86-2.71)
<0.001

1.83

(1.54-2.19)
<0.001

3.03

(2.23-4.13)
Constant <0.001 0.06 <0.001 0.08 <0.001 0.02

BMI (per 10 units) 0.40
1.21

(0.76-1.66)
0.69

1.09

(0.70-1.68)
0.249

1.51

(0.74-3.08)

Obstructive sleep apnea 0.35
1.55

(0.60-4.02)
0.011

3.55

(1.34-9.41)
n/a n/a

Limited mouth opening 0.20
1.78

(0.72-4.35)
0.93

0.96

(0.39-2.33)
0.479

1.87

(0.32-10.74)

Limited neck movement <0.001
5.49

(2.94-10.23)
<0.001

4.85

(2.62-8.98)
<0.001

15.75

(5.96-41.62)

Short neck <0.001
5.27

(2.91-9.54)
<0.001

3.93

(2.19-7.03)
<0.001

10.39

(4.29-25.13)

Absence of teeth 0.008
2.61

(1.27-5.33)
0.5

0.77

(0.37-1.61)
0.643

1.34

(0.38-4.68)

Prosthesis 0.81
1.06

(0.64-1.74)
0.25

1.33

(0.81-2.18)
0.664

0.84

(0.38-1.82)

Mallampati III or IV 0.94
1.02

(0.51-2.02)
0.84

0.93

(0.47-1.83)
0.507

0.68

(0.22-2.08)
Constant 0.001 0.07 0.002 0.095 0.001 0.02

BMI = body mass index; DMV = difficult mask ventilation; DL = difficult laryngoscopy; OR = odds ratio; 95% CI = 95% confidence 
interval

In conclusion, this study demonstrated that LNM 
and SN appeared to be the major risk factors for de-
veloping DMV and/or DL in endometrial cancer pa-
tients. Although all our patients were obese, the pres-
ent study failed to identify the correlation between the 
increase in BMI and difficult airway management. 
Further studies are needed to demonstrate such a re-
lation for better understanding of the role of obesity 
on this challenging clinical entity.
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Sažetak

PROCJENA I LIJEČENJE OTEŽANOG DIŠNOG PUTA KOD PRETILIH BOLESNICA: 
RETROSPEKTIVNO ISTRAŽIVANJE U JEDNOM CENTRU

A. Ayhan, S. Kaplan, Z. Kayhan i G. Arslan

Primarni cilj ovoga retrospektivnog istraživanja provedenog u jednom centru bila je procjena otežane ventilacije ma-
skom (OVM) i otežane laringoskopije (OL) u specifičnoj populaciji pretilih bolesnica. U istraživanje je bilo uključeno 427 
odraslih bolesnica s indeksom tjelesne mase (ITM) >25 koje su kirurški liječene zbog karcinoma endometrija od 2011. do 
2014. godine. Dodatno su bilježeni utjecaj porasta ITM, pridruženih bolesti, čimbenika rizika određenih kliničkim pro-
birnim testovima i alata kojim su se zbrinjavale bolesnice na OVM i/ili OL. Svaka eskalacija u broju rizičnih čimbenika je 
povećavala rizik OVM za 2,2 puta, OL 1,8 puta i OVM+OL 3,0 puta. Od kliničkih testova, ograničena pokretljivost vrata 
(OPV), kratak vrat (KV) i nedostatak zuba su bili značajni za OVM (p<0,05), OPV, KV i opstruktivna bolest spavanja za 
OL (p<0,05) te OPV i KV za OVM+OL (p<0,05). Međutim, kad su razmatrane bolesnice s ITM>25, tada deseterostruki 
porast nije bio nezavisni rizični čimbenik. Zaključno, OPV i KV su nezavisni čimbenici rizika za razvoj OVM i/ili OL u 
pretilih bolesnica s karcinomom endmetrija, dok ITM veći od 30 nije dodatno uticao na otežani dišni put.

Ključne riječi: Dišni put, zbrinjavanje; Dišni put, opstrukcija;  Intubacija, intratrachealna; Laringoskopija; Karcinom endo-
metrija – kirurgija;  Anestezija, opća;  Pretilost; 


