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ARTICLE INFO ABSTRACT

Purpose: To assess for the differences in patients undergoing tracheostomy by the otolaryngology consult service
versus other specialties.

Materials and methods: A series of 1035 tracheostomies performed at our institution from January 2013 through
November 2015 was retrospectively reviewed. Patient-related factors that contribute to procedural difficulty
were reviewed.

Results: 805 consecutive tracheostomies were included. Otolaryngology performed 176/805 (21.8%) tracheosto-
mies as a consulting service. Morbidly obese patients were three times as likely to be referred to otolaryngology
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Como?i,igitiegy as other services (adjusted OR: 3.23; 95% CI: 2.21-4.72). Mean BMI was 36.38 kg/m? for Consults vs. 28.69 kg/m?
Morbid obesity for Others and morbidly obese patients had a mean BMI of 49.84 kg/m? vs. 42.68 kg/m? for Consults and Others

respectively (p < 0.001). Patients with upper airway compromise (8.5% of Consults vs. 1.6% for Others) had 5.5
times higher odds to be performed by otolaryngology (adjusted OR: 5.46; 95% CI: 2.24-13.28). Otolaryngology
performed 81.8% of awake tracheostomies (n = 9/11). There were significantly higher proportions of patients
with diabetes, renal, pulmonary and cardiovascular disease in the Consults groups vs. Others (p < 0.05).

Conclusions: More complex tracheostomies are being referred to and performed by otolaryngology at our institu-

Awake tracheostomy

tion. Difficult and challenging tracheostomies seem to be the “standard” for otolaryngologists.

© 2017 Elsevier Inc. All rights reserved.

1. Introduction

Tracheostomy is one of the oldest surgical procedures recorded in
human history for treating an impending death from airway obstruc-
tion, with the earliest images from Egypt dating from about 3600 BCE
[1]. It is one of the most commonly performed procedures in the hospi-
tal, with up to 10% of critical care patients undergoing tracheostomy
placement. Evidence has shown tracheostomy to decrease need for se-
dation, shorten wean from ventilator and time in the intensive care
unit (ICU) [2]. Furthermore, it offers several advantages over endotra-
cheal intubation, including decreased airway resistance, smaller dead
space, greater patient comfort and more efficient pulmonary toilet [3,
4]. Open tracheostomy was widely accepted as the standard of care for
a long period of time and mostly performed in the operating room,
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usually by an otolaryngologist [5]. With the advent of percutaneous tra-
cheostomy and its increase in popularity since 1985 through the Ciaglia
technique [6], the paradigm has shifted to other specialties rapidly
adopting this procedure as it has been cost effective, convenient and
in experienced hands, has very low morbidity compared to open trache-
ostomy [7,8].

The rise of percutaneous tracheostomy and the “reluctance” [9] of
the greater otolaryngology community to embrace this procedure
have raised questions about the future role of the otolaryngologist in
tracheostomy placement [10-12]. “In an era in which percutaneous tra-
cheostomies are frequently performed in 'suitable' necks, more techni-
cally complex cases are referred to the otolaryngologist” Khoo stated
[13]. This seems to be the general consensus among otolaryngologists
and constitutes the basis of this study.

Our otolaryngology service is frequently consulted for tracheostomy
placement by the intensive care units in our academic center and per-
forms open tracheostomy in the operating room setting. We tried in
this current study to objectively explore the patient-related factors as-
sociated with tracheostomies performed by the otolaryngology consult
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service compared to other specialty services at our institution. We hy-
pothesized that the tracheostomies performed by the otolaryngology
consult service were of increased complexity secondary to increased ur-
gency, difficult anatomy and increased comorbidities of patients.

2. Materials and methods
2.1. Study characteristics

Institutional Review Board approval was granted by Office of Re-
search Integrity. One thousand and eighty tracheostomies performed
at the University of Kentucky, a tertiary academic care center, from Jan-
uary 2013 through November 2015 were reviewed. Patients were ex-
cluded if they were younger than 18 years old, had a wrong procedure
documented as a tracheostomy (e.g. tracheostomy tube change); in
the event of a revision surgery, the most recent procedure and its asso-
ciated encounter were reviewed. Tracheostomies were performed by
multiple services over this time frame: General Surgery (including Trau-
ma Surgery), Otolaryngology, Cardiothoracic Surgery, Pulmonary Criti-
cal Care, Anesthesia Critical Care and Plastic Surgery.

The tracheostomies performed by the Otolaryngology service were
further divided into two groups, Consults and Primary. The tracheosto-
mies performed at the request of another service were grouped into
Consults while patients admitted to the Otolaryngology service were
grouped as Primary. We only compared the tracheostomies in the Con-
sults group to those performed by other services (Others). All Primary
tracheostomies performed by Otolaryngology were excluded with the
purpose of analyzing those cases referred to Otolaryngology, as other
services will make a decision when to refer for tracheostomy or perform
the procedure themselves since Otolaryngology will not refer primary
patients for tracheostomy.

Tracheostomies billed under Current Procedural Terminology (CPT)
codes 31600, 31603 and 31610 were obtained and used to generate a
list of subjects. Impeding airway surgeries (such as cricothyroidotomies,
whether performed by Otolaryngology or not) were excluded as these
surgeries were performed under extremely emergent conditions. The
only emergent cases that we included are the ones that necessitated
an urgent tracheostomy but referred to either Otolaryngology or any
other service. Data were obtained through review of electronic medical
charting data and were saved on a central database. Patient-specific
data acquisition included demographics of age, gender and body mass
index (BMI), risk factors (tobacco and alcohol use), comorbidities, rea-
son for admission (including upper airway problems) and type of
anticoagulation (active of the time of the procedure or discontinued).
The BMI was classified as underweight (<18.49 kg/m?), normal (18.5-
24.9 kg/m?), overweight (>25 kg/m?) and obese (>30.0 kg/m?). Mor-
bidly obese patients had a BMI between 35.0 kg/m? and 39.9 kg/m?
with at least one obesity related comorbidity or a BMI >40 kg/m?.
Those comorbidities included diabetes, hypothyroidism, heart disease,
hypertension, gastrointestinal disease, renal disease, liver disease, vas-
cular disease, pulmonary disease (other than chronic intubation) and
stroke. Comorbidities were recorded if chronic (e.g. chronic kidney dis-
ease) and active at time of admission. The anticoagulation status at the
time of the procedure was also assessed: aspirin, clopidogrel and warfa-
rin were considered discontinued if held at least 5 days prior to the tra-
cheostomy, and enoxaparin or heparin if held prior to the day of
surgery. Perioperative data was obtained from operative reports, prog-
ress notes and nurse-charted surgical records. This included hospital lo-
cation of tracheostomy procedure, technique, type and size of
tracheostomy placed and complications (specifically, bleeding).

2.2. Statistical analysis
To compare the descriptive demographics as well as perioperative

characteristics for Otolaryngology consulted patients and patients
with tracheostomy performed by other services, Chi-squared test (the

Fisher's exact test when appropriate) was used to compare categorical
variables and independent two-sample t-test (Wilcoxon-Mann-Whit-
ney test when appropriate) was used to compare continuous variables.
Multiple logistic regression was performed to analyze the risk factors
that may potentially influence the decision making for Otolaryngology
consulted patients. Variables that were statistically significant in univar-
iate logistic regression model were included in the full models and
model selection was performed to identify critical variables with
lower values of Akaike Information Criteria (AIC) suggesting better
model fit.

The level of statistical significance was set at 0.05 for all tests con-
ducted, and all analyses were performed with SAS software version
9.4 for Microsoft Windows on x64 (SAS Statistical Institute, Cary, NC).

3. Results
3.1. Patients' characteristics

A total of 1035 consecutive tracheostomy patients' charts were
reviewed: 57 patients met exclusion criteria (9.4%). In addition, as the
purpose of the study was to study the tracheostomies performed by oto-
laryngology as consults compared to those performed by the other ser-
vices, we excluded 173 patients who underwent primary tracheostomy
(Fig. 1). Therefore, a total 805 patients were included in the analysis:
176 Otolaryngology Consults and 629 tracheostomy done by other ser-
vices (Others).

Table 1 outlines the baseline characteristics of the study patients
from the Consults and the Others group. The mean age was similar:
55.3 years in Consults and 56.4 years in Others (p = 0.4739). The gender
difference was not statistically significant: 60.2% males and 39.8% fe-
males in Consults vs. 55.5% males and 44.5% females in Others (p =
0.2619). Patients from other services were more likely to smoke (p =
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Fig. 1. Distribution of tracheostomies performed by service at our medical center.
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