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Abstract

Background: Acute upper airway obstruction is a life-threatening emergency
that requires urgent evaluation and precise action to save life. It is the most
crucial and dramatic emergency faced in otorhinolaryngology (ORL) practice,
and occurs in both the old and young, male and female. Purpose: The study
was aimed to analyze cases of acute upper airway obstruction seen in our ter-
tiary Hospital over a decade and half, to ascertain the number of patients,
their ages and sexes, causes and interventions. Methods: It was a retrospec-
tive study conducted in the Department of Otorhinolaryngology, Head & Neck
Surgery, University of Nigeria Teaching Hospital, Ituku/Ozalla, Enugu, Nige-
ria from January 2007 to December 2021. The charts and records of the pa-
tients were reviewed to extract the required data which were analyzed with
descriptive statistics. Results: Two hundred and ninety one (291) cases of
acute upper airway obstruction were studied. There were 200 (68.73%) males
and 91 (31.27%) females, ratio 2.20:1.00. Their ages ranged from 1 day
(0.002739 years) to 88 years, with a mean of 30.61 + 26.56, 95% confidence
interval (CI) 27.53 to 33.68 and median of 29. Children were 132 (45.36%)
and adults 159 (54.64%). Causes of obstruction were many and varied, and
included: congenital, trauma, infection, inflammation, neoplasm and others.
Tracheostomy was the main surgical airway intervention. Conclusion: Inci-
dence of acute upper airway obstruction was common and involved both the
old and young, male and female, with varied causes. Vigilance and caution
need be taken for early presentation and precise intervention offered to miti-
gate morbidity and mortality.
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1. Introduction

The airway is the pathway through which oxygen reaches the lungs. When ob-
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structed, is jeopardized and no more available for its function. This presents a
serious clinical scenario. When acute is a life-threatening emergency and re-
quires immediate assessment and intervention with little margin for error, mak-
ing it a constant challenge for clinicians [1] [2]. In acute upper airway obstruc-
tion, severe hypoxemia can lead to cardiac arrest. Chronic obstructive sleep ap-
noea is associated with major cardiac events, hypertension, arrhythmias, conges-
tive heart failure, and stroke [3] [4].

Airway obstruction is the most crucial and dramatic emergencies faced in Otor-
hinolaryngology (ORL) practice. It can occur in all ages with no significant sex
difference. A mild airway obstruction that has existed for months in a patient
may suddenly deteriorate to severe airway obstruction and become a very acute
emergency. Thus, it is important to obtain a detailed history, even in patients
with an acute presentation, to delineate the cause. Causes are protean and vary
with age, and social activities. Congenital causes are more common in children,
and neoplastic causes more common in adults, particularly in patients with a
long-standing history of smoking or alcohol abuse. Infection and inflammation
are apparently the most common causes of acute upper airway obstruction with
trauma advancing rapidly to take the lead.

This study sort to retrospectively conduct a clinical analysis of cases of upper
airway obstruction seen in our tertiary hospital over a decade and half with the
aim of delineating the number of patients involved, their ages, sex, the variety of
causes and the immediate interventions offered to relieve the acute airway chal-
lenge. The outcome of the study is expected to impact positively on future cases

and give direction to planning and preparation of protocols for handling them.

2. Material and Methods

2.1. Search Strategy, Information Sources and Study Selection

It was a retrospective study carried out in the Department of Otorhinolaryngol-
ogy, Head & Neck Surgery of the hospital from January 2007 to December 2021
to analyze cases of acute upper airway obstruction seen in our tertiary Hospital
over a decade and half, to ascertain the number of patients, their ages and sexes,

causes and interventions.

2.2. Data Extraction and Data Analysis

The case notes and clinical records of all the patients irrespective of gender or
age with acute upper airway obstruction who presented or were referred to the
hospital and managed by the Otorhinolaryngology, Head & Neck Surgery De-
partment within the period of the study were retrieved from the ward, clinic,
theatre, Accident & Emergency (A&E) and Intensive Care Unit (ICU). Excluded
were cases of airway challenge that did not require active airway management
and those whose case notes were not available or had incomplete data. Cases that
had alternative airway or adjunctive airway intervention for other surgeries such

as oral and maxillofacial surgeries were also excluded.
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The variables studied were patients’ age and gender, area of obstruction, state/
condition of patients at presentation, and resuscitative measures/intervention to
relieve the obstruction. The variables were extracted from the clinical records
and case notes of the patients obtained from the various locations.

The data generated were analyzed using descriptive statistics and presented in
both tables and descriptive forms as appropriate. Data analysis was carried out
using SPSS version 20 (SPSS, Chicago, IL, USA). The t-test was used to compare
the means. The study protocol was reviewed and approved by the hospital’s

medical records department.

3. Results
3.1. Study Characteristics

A total of two hundred and ninety one (291) patients with acute upper airway
obstruction who met the inclusion criteria treated during the study period on an
emergency basis requiring urgent airway intervention were included in the
study. There were 200 (68.73%) males and 91 (31.27%) females, ratio 2.20:1.00
with ages ranging from 1 day (0.002739 years) to 88 years, mean 30.61 + 26.56,
95% CI of 27.53 to 33.68 and median of 29. The age grouping of the patients se-
gregating male and female and their percentages is shown in Table 1. Children
constituted 132 (45.36%), range 1 day to 18years with 84 (28.87%) males and 48
(16.49%) females, ratio 1.75:1.00, mean 4.48 + 4.44, 95% CI of 3.71 to 5.25 and
median 3. Children aged <10 years accounted for 115 (39.52%) of the patients.
93 (31.96%) of them were aged <5 years and made up of 53 males and 40 female,
ratio 1.33:1.00. Among them patients less than 1 year accounted for 14 (4.81%)
comprising 7 males and 7 females, ratio is 1:1. Their ages and causes of upper
airway obstruction were displayed in Table 2. Adults in the study were 159
(54.64%) made up of 116 (39.86%) males and 43 (14.78%) females ratio 2.70:1.00.
Their ages span from 20 to 88 years, with a mean of 52.19 + 4.44, 95% CI of
49.79 to 54.58, median 53 (Table 3). The oldest male in the study was aged 88
years, female 75 years while the youngest male was aged 2 days (0.005479

Table 1. Age grouping of patients with upper airway obstruction.

Age group (years) Male Female Total  Percentage %
<1-10 73 42 115 39.52
11-20 11 7 18 6.19
21-30 11 4 15 5.15
31-40 12 12 24 8.25
41 - 50 18 9 27 9.28
51-60 35 13 48 16.49
61-70 24 2 26 8.93
71-80 14 2 16 5.50
81-90 2 - 2 0.68
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Table 2. Summary of the categories of patients studied.

Gender Number Percentage (%)
Male 200 68.73
Female 91 31.27
Children 132 45.36
Adults 159 54.64
Male children 84 28.87
Female children 48 16.49
Male adults 116 39,86
Female adults 43 14.78

Table 3. Distribution of the pathologies of patients less than 1 year.

0.5 (6 months)
0.17 (2 months)
0.83 (10 months)
0.75 (9 months)
0.005479 (2 days)
0.42 (5 momths)
0.005479 (2 days)
0.67 (8 months)
0.83 (10 months)
0.58 (7 months)
0.92 (11 months)

0.67 (8 months)

0.002740 (1 day)

Female
Female
Female
Female
Female
Female
Male
Male
Male
Male
Male
Male

Female

FB aspiration
FB aspiration
FB aspiration
FB aspiration
Teratoma
Caustic soda ingestion
Bilateral choanal atresia
FB (hypopharynx)
FB aspiration
FB aspiration (larynx)
FB aspiration
FB aspiration (hypopharynx)

Bilateral choanal atresia

Note: FB = Foreign body.

years), female 1 day (0.002739 years). Young adults (=18 - 50) years in the study
were 66 (22.68%) and the elderly (51 - 90 years) were 92 (31.61%). Adult males
were 116, aged 20 to 88 years with a mean of 54.83 + 15.35, 95% CI of 52.00 to
57.65 and median of 55. Adult females constituted 43, with their ages ranging
from 20 to 75 years, mean 45.49 + 13.17, 95% CI of 41.44 to 49.54 and median
age of 48. Male children in the study were 84 with ages ranging from 2 days
(0.005479 years) to 17 years, mean of 4.69 + 3.94 years, 95% CI of 3.84 to 5.55
and median of 3. Female children were 48 with ages spanning from 1 day
(0.002739 years) to 18 years, mean 4.10 + 5.25, 95% CI of 2.56 to 5.64 and me-

dian of 2.
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3.2. Comparison of the Gender and Age of the Study Subjects

The means of the ages were compared and the results shown below.

1) Children versus adults: P < 0.0001. By conventional criteria this difference
is considered to be extremely statistically significant.

2) Males versus females: P = 0.0028. This is considered to be very statistically
significant.

3) Male children versus female children: P = 0.4680. By conventional criteria,
this difference is considered to be not statistically significant.

4) Male adults versus female adults: P = 0.0005. This difference is considered
to be extremely statistically significant.

5) Male children versus male adults: P < 0.0001. This is considered to be ex-
tremely statistically significant.

6) Female children versus female adults: P < 0.0001. Again this is considered
to be extremely statistically significant.

A myriad of causes were responsible for the airway obstruction in the patients
studied ranging from congenital, trauma, infection, inflammatory to tumours
and others (Table 4). The intervention given constituted mainly securing the
airway where necessary and stabilizing the patient prior to definitive treatment
of the pathology that resulted to the airway challenge. The main surgical airway
given was tracheotomy seen mainly in patients with tumours majority of which
were laryngeal carcinoma. Other methods used to stabilize the airway included
oropharyngeal or nasopharyngeal airways and endotracheal intubation. Patients
were taken to areas or units for the definitive treatment and follow up of the
primary pathologies after stabilizing their airway. The airway management out-

comes were adequate and favourable.

4. Discussion

Management of acute upper airway obstruction in a hospital setting is compli-
cated, tasking and may require handling sometimes erratic environment, recog-
nizing the potentially several causes of diseases that may lead to airway challenge
such as infection, inflammation, trauma, mechanical, and iatrogenic; and having
requisite expertise to quickly secure the airway. The attending physician has to
be abreast of several factors such as the patient’s age, co-morbidities, ability of
the patient to remain in the supine position, level and severity of obstruction,
stability of the cervical spine, ability to ventilate, and level of anxiety. Two hun-
dred and ninety one (291) patients were studied, made up of 68.73% males and
31.27% females. Children constituted 45.36% and adults 54.46%. Of these, 4.81%
were less than 1 year and 31.61% were elderly (51 - 90 years). This indicates that
cases of acute upper airway obstruction is fairly common, cuts across all ages
and gender. Several causes were responsible for the acute upper airway obstruc-
tion in our study (Table 4) with foreign body aspiration (35.74%) forming the
majority. This occurred majorly in children. Inhalation of foreign bodies espe-

cially in children is not uncommon but it is preventable. Infants and young
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Table 4. The causes of acute upper airway obstruction in the study.

Pathology Number Percentage (%)
Foreign body 104 35.74
Laryngeal cancer 93 32.00
Recurrent Respiratory Papillomatosis 17 5.84
Recurrent laryngeal nerve paralysis 16 5.50
Nasopharyngeal carcinoma (NPC) 7 2.41
Laryngeal stenosis 4 1.37
Oropharyngeal tumour 4 1.37
Non-Hodgkin’s lymphoma 4 1.37
Vocal cord nodule 3 1.03
Blunt laryngeal trauma 3 1.03
Cut throat injury 3 1.03
Thyroid tumour 3 1.03
Retropharyngeal abscess 3 1.03
Obstructive airway disease 3 1.03
Hypopharyngeal tumour 2 0.69
Adenotonsillar hypertrophy 2 0.69
Subglottic stenosis 2 0.69
Rhabdomyosarcoma 2 0.69
Bilateral choanal atresia 2 0.69
Bulbar palsy 2 0.69
Tongue carcinoma 1 0.34
Oropharyngeal trauma 1 0.34
Laryngeal polyp 1 0.34
Laryngeal granuloma in HIV infection 1 0.34
Tracheal trauma 1 0.34
Caustic soda ingestion 1 0.34
Advanced maxillary carcinoma 1 0.34
Mid-facial trauma 1 0.34
Head injury from RTA 1 0.34
Ludwig’s angina 1 0.34
Lymphoproliferative disease 1 0.34
Teratoma 1 0.34

children tend to explore and place objects in their mouths with attendant risk of

foreign body aspiration owing to their immature protective mechanisms. It is

not as common in adults. Inhalation of foreign bodies in adults is generally

found in those with underlying disease. Adults may also inhale foreign bodies
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when asleep, drunk or under general anaesthesia for dental extraction. Inhala-
tion of foreign bodies have also been reported in healthy adults [5] [6]. Foreign
body inhalation leads to significant morbidity and mortality in any age group. In
children it is an acute emergency [7] [8] and the presentation could be alarming
in some cases. Delay in diagnosis is associated with increased morbidity and
mortality [9] [10] [11] warranting vigilance and caution. Rigid bronchoscopy
was the main stay of intervention done. It is often performed for both definitive
diagnosis and treatment because of the risks of over looked foreign body aspira-
tion, even when there is little suspicion or doubtful history [9] [11] [12] [13]
[14]. Laryngeal cancer (32.00%) was the leading neoplasm in the study asso-
ciated with upper airway obstruction and was seen typically in adults. The air-
way compromise was relieved with tracheostomy. Patients who require a tra-
cheostomy before management of their laryngeal cancer have worse outcomes
than those who have the procedure after management [15] [16]. Various other
tumours were encountered, of note were two cases (0.69%) of adenotonsillar
hypertrophy. Enlarged adenoids and tonsils can cause chronic upper airway ob-
struction that may result in a spectrum of clinical findings ranging from sleep
apnoea syndrome to cor-pulmonale and heart failure. The clinical findings asso-
ciated with this entity are reversible if the condition is identified early and the
removal of the obstructing tissue is performed before life-threatening changes
occur. When the obstruction becomes acute death may occur if not attended to
urgently. Retropharyngeal abscess (1.03%) and Ludwig’s angina (0.34%) were
among the infective causes in the series. Patients with Ludwig’s angina have bi-
lateral infection of the sublingual and submandibular spaces and present with
submental and submandibular induration, cellulitis, and swollen and tender
floor of the mouth, resulting in a posteriorly displaced tongue. This displace-
ment ultimately leads to obstruction at the level of the oropharynx and suprag-
lottis which can be life threatening. The most common causes of Ludwig’s angi-
na are dental infections, sialadenitis, peritonsillar abscess, parapharyngeal ab-
scess, traumatic injuries to the oral cavity, and mandibular fractures in that or-
der. The standard treatment involves securing the airway followed by formal in-
cision and drainage of the sublingual and submandibular spaces. Conservative
management with intravenous antibiotics as practiced in some quarters is asso-
ciated with a risk of airway compromise almost 10 times as high as that in pa-
tients who received early surgical drainage (26.3% vs 2.9%) [17]. Vocal cord pa-
ralysis constituted 5.50% of the causes of acute upper airway obstruction in the
study. In paralysis of the vocal cord, the vocal cords fail to adequately abduct.
Bilateral vocal cord paralysis can result from tumour infiltration of the larynx or
both recurrent laryngeal nerves, prolonged intubation or placement of nasogas-
tric tube, and infections and pathologic conditions affecting the brain stem.
Vocal cord paralysis can also result from complications during thoracic and an-
terior neck surgeries. Patients can cope with a narrowed airway for some time,

but further diminution of the airway caliber, with inflammatory insults such as

DOI: 10.4236/0jpm.2022.1212024

318 Open Journal of Preventive Medicine


https://doi.org/10.4236/ojpm.2022.1212024

J. N. Nwosu, E. N. Chime

viral infection, may lead to airway compromise. For this circumstance, a tra-
cheostomy should be considered while the assessment for recovery is pending.
Laryngeal 1.37% and subglottic 0.69% stenosis were also encountered in the
study. Cases of subglottic or glottic stenosis are rare and challenging; they most
often result from prolonged or traumatic intubation but may also be congenital
or idiopathic. Patients with granulomatosis polyangiitis and relapsing poly-
chondritis may also present with subglottic stenosis [18] [19]. Mucosal inflam-
mation and localized fibrosis are the main pathological features of the disease.
Diagnosis is confirmed by means of laryngoscopy and bronchoscopy. Standard
treatment involves dilation of the airway; use of lasers to radially incise the ste-
nosis or pressure-controlled balloons to dilate the stenosis are commonly used as
adjunct. Some surgeons consider injection of glucocorticoids or the topical ap-
plication of mitomycin. Neither the surgical technique used nor the grade of
stenosis alters the surgical intervals; however, mitomycin application is asso-
ciated with extension of the periods between subsequent endoscopic treatment
[20]. Although in-office glucocoticoid injections have been studied, long-term
outcomes have not yet been reported [21] [22]. Thyroid tumour was not left out;
constituted 1.03%. Benign tumours of the thyroid, particularly when they extend
substernally, can lead to substancial subglottic and tracheal deviation and com-
pression. In rare instances, thyroid cancers invade the airway, leading to both an
extrinsic compression effect and an intrinsic narrowing related to intraluminal
disease. Trauma such as blunt laryngeal trauma 1.03%, tracheal trauma 0.34%
and cut throat injury 1.03% were encountered. Traumatic injury to the airway
can be open (penetrating) or closed (blunt). Classic signs of and symptoms of a
major injury after open or closed neck trauma include a sucking or bubbling
neck wound, pharyngeal bleeding, a large or expanding haematoma, subcutane-
ous emphysema, dysphagia, dysphonia, and stridor. Vascular, pharyngeal, and
laryngotracheal injuries are managed simultaneously and require the expertise of
a multidisplinary team, preferably in a specialized trauma center [23]. Interes-
tingly, cases in the series were effectively stabilized and properly positioned for
the definitive management of the pathologies that led to their airway compro-

mise.

5. Conclusion

Cases of acute upper airway obstruction are fairly common in our facility. All
age groups and gender were involved. A variety of aetiologies were responsible
with foreign body aspiration or inhalation topping the list and closely followed
by laryngeal carcinoma. Patients with aerodigestive neoplasms especially laryn-
geal carcinoma had tracheostomy to relieve their airway compromise prior to
definitive treatment. It is advocated that parents and care givers closely monitor
children and regulate the objects made available to them to reduce cases of for-
eign body aspiration among them. Adults with airway complaints or symptoms

no matter how trivial should present early to the appropriate personnel for proper
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evaluation and diagnosis to reduce the morbidity and mortality that accompany

late presentation. Clinicians should brace up and be ready to tackle a variety of

causes of airway obstruction.
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