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FOCUSED REVIEW
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Abstract

Diseases affecting the ear, nose, and throat are prevalent in intensive
care settings and often require combined medical and surgical
management. Upper airway occlusion can occur as a result of
malignant tumor growth, allergic reactions, and bleeding events and
may require close monitoring and interventions by intensivists,
sometimes necessitating surgical management. With the increased
prevalence of immunocompromised patients, aggressive infections

of the head and neck likewise require prompt recognition and
treatment. In addition, procedure-specific complications of major
otolaryngologic procedures can be highly morbid, necessitating
vigilant postoperative monitoring. For optimal outcomes, intensivists
need a broad understanding of the pathophysiology and
management of life-threatening otolaryngologic disease.
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Otolaryngologic emergencies are commonplace
in the intensive care unit (ICU). Because
there is frequently a need for urgent
management owing to airway involvement, it
is important for intensivists to be familiar with
standard treatment options for a diverse
contingent of diseases. This knowledge will
facilitate expeditious head and neck surgery
consultation and prompts intensivists to start
appropriate treatment before consultation.
This focused review provides intensivists
with state-of-the-art clinical management
recommendations for common otolaryngologic
disorders.

Artificial Airway
Management Concerns

Endotracheal Intubation
Placement and maintenance of an artificial
airway can result in various otolaryngologic

complications. Endotracheal intubation
damages teeth or lacerates pharyngeal
structures in less than 1% of operating room
intubations, but these complications occur
more frequently with ICU intubations (1).
Pharyngeal lacerations can lead to
significant bleeding and serious infections
resulting from subsequent descending
mediastinitis (1). Repeated intubation
attempts, prolonged duration of intubation,
female sex, large tube sizes, and unplanned
extubation are all risk factors for laryngeal
edema, which manifests as postextubation
stridor (2). Preextubation assessment of
laryngeal edema is controversial. Recent
practice guidelines suggest restricting the
use of the cuff-leak test to individuals with
the aforementioned risk factors. In high-risk
individuals without a cuff leak, guidelines
recommend a trial of extubation 4–6 hours

after systemic steroid administration (in
contrast to the more traditional 24-h delay)
(3). Although commonly used, bedside
fiberoptic laryngoscopy and fiberoptic
bronchoscopy do not contribute much to
the evaluation of laryngeal edema before
extubation, owing to compression of
structures by the endotracheal tube. Direct
laryngoscopy with the patient under
sedation can provide visible evidence, or
lack thereof, of laryngeal edema, but there
are no data to support this practice. In
subjects who have risk factors, extubation
over an airway exchange catheter or
bronchoscope can maintain airway patency
and provide a guide for rapid reintubation
if laryngeal edema leads to airway collapse
once the endotracheal tube has been
removed. Airway exchange catheters can
be left in place for minutes to days,
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depending on patient factors (4). The
catheter lumina can be used for oxygen
insufflation or jet ventilation (5), but
reintubation should not be delayed; success
rates for reintubation over airway exchange
catheters are 86 to 92% (4, 6).

Vocal cord paralysis presents similarly
to laryngeal edema, with postextubation
stridor or hoarseness. Risk factors include
increased duration of intubation, older
age, diabetes mellitus, and preexisting
hypertension (7). In general, management
is supportive, and gradual return of
vocal cord function is not uncommon
(functional recovery can take up to 1 yr).
Finally, tracheal stenosis is a well-known
complication of pronged intubation and
is discussed in detail in the TRACHEAL

DISORDERS subsection below.

The Difficult Airway
Preexisting otolaryngologic disease
frequently contributes to “difficult airways,”
defined as difficulty with face mask
ventilation and failure to obtain an airway
after three attempts. Management of
anticipated difficult airways centers on
awake fiberoptic intubation with the patient
prepped for surgical airway access. If an
airway cannot be secured by using the
various airway adjuvant and fiberoptic
techniques, the quickest emergent surgical
access is achieved via a cricothyroidotomy
(8). The complication rates of emergent
tracheotomy and cricothyroidotomy
are similar (9). After tube placement,
cricothyroidotomy should be converted to a
tracheostomy when patients are anticipated
to require long-term invasive airways
(10). In nonemergent situations, bedside
percutaneous tracheostomy placement has
the advantages of lower cost and avoiding
logistical transportation issues compared
with operating room procedures (11).

Tracheostomy Issues
Tracheostomy emergencies are of
importance to the intensivist. Creation of
an unintended tract from the tracheostomy
stoma to the mediastinal tissues or
esophagus can occur after initial placement
or replacement of a tracheal tube. This
risk of tube misplacement is higher if the
tracheal tube is dislodged in the immediate
postoperative period, because the tracheal
stoma has not had time to heal and
endothelialize. If a “fresh trach” falls
out, oral endotracheal intubation should
be attempted. Alternatively, flexible

laryngoscopes can be used to replace the
tracheostomy tube, with the tracheostomy
tube loaded on the endoscope before
visualization of the tracheal lumen, followed
by advancement of the tracheostomy tube
off of the endoscope in a Seldinger-
technique. Fiberoptic endoscopy allows
confirmation of intratracheal tube
placement and should be liberally
used (12).

More chronically, granulation tissue
can lead to significant airway bleeding or
difficulty removing the tracheostomy tube
(12). If limited, granulation tissue and
bleeding can be managed at the bedside with
silver nitrate cauterization. However,
granulation lesions that are more advanced
may require operative debridement with
the patient under general anesthesia. If
nonhumidified gas is inspired, respiratory
secretions become desiccated and thick, and
they can obstruct the bronchi or the tracheal
tube. Finally, tracheoinnominate artery
fistulas can occur when the cuff or device
erodes into the innominate artery, which
overlays the anterior ninth tracheal ring.
This massive airway hemorrhage syndrome
is rare (,1% of all tracheostomies), typically
occurs within 4 weeks of tube placement, and
has a very high mortality (despite salvage
maneuvers such as digital pressure on the
artery while transporting the patient to the
operating room for arterial ligation) (13).

Tracheal Disorders
Infections of the trachea in a critical care
setting are related to immunodeficiencies,
prolonged intubation, or underlying airway
diseases such as cystic fibrosis and chronic
obstructive pulmonary disease. Infection of
the trachea by Aspergillus spp. can lead to
necrotizing tracheobronchitis and is a cause
of bronchial anastomotic dehiscence after
lung transplant (14). Endotracheal lesions in
patients with acquired immunodeficiency
syndrome are commonly caused by 1)
herpes simplex virus and cytomegalovirus
(ulcerative tracheitis), 2) Pasteurella
multocida and Bartonella henselae, 3)
tuberculosis and nontuberculous
mycobacteria, 4) Kaposi’s sarcoma
(caused by the oncogenic virus human
herpesvirus 8), and 5)Aspergillus spp. (15–18).
Pseudomonas spp., Corynebacterium spp.,
Staphylococcus aureus, and Klebsiella spp.
are nosocomial pathogens that can infect
and damage the trachea in patients with
prolonged endotracheal intubation (19).
Viral infection with human papilloma virus

(HPV)-6 and HPV-11 are associated with
diffuse tracheal papillomatosis, which is
generally approached via rigid bronchoscopy
using laser or microdebrider instruments
to avoid malignant transformation. These
lesions are now prevented with routine
quadrivalent HPV vaccination (20).

Malignant tracheal diseases are rare
and can elude early detection because they
are often not apparent on routine
radiographs of the chest (only 66% were
identified in on series) (21). Metastatic
lesions of the trachea are far more
common than primary tracheal tumors
(22). Squamous cell carcinoma, the most
common primary neoplasm of the
trachea, is associated with smoking and
predominantly affects the lower two-thirds
of the trachea (23). Adenocarcinoma of the
trachea derives from small salivary glands of
the trachea and generally affects younger
patients without a smoking history (24).
Mucoepidermoid carcinoma of the trachea
also derives from glandular tissue and often
shows calcification on imaging studies, a
feature it shares with the more vascular
neuroendocrine carcinoid tumor types (25).
Mediastinal lymphoma may compress and
involve the trachea and is occasionally
diagnosed by endobronchial biopsy. In
addition to the aforementioned Kaposi’s
sarcoma and respiratory papillomatosis, a
multitude of rarer benign and malignant
neoplastic tracheal lesions are detailed in a
recent review by Wu and colleagues (22). In
general, tracheal lesions are managed
optimally with surgical resection. Radiation
and bronchoscopic therapies are second-
line, adjunctive, or palliative therapies.

Tracheal stenosis is most commonly
caused by local trauma, inflammation, and
mucosal ischemia related to endotracheal
intubation or tracheostomy placement (26).
Routine monitoring to keep endotracheal
balloon cuff pressures less than 30 cm H2O
prevents luminal mucosal hypoperfusion,
thereby avoiding mucosal necrosis, scarring,
and subsequent luminal stenosis (27). Rarer
systemic inflammatory diseases affecting the
trachea include relapsing polychondritis,
granulomatosis with polyangiitis, fibrosing
mediastinitis, sarcoidosis, amyloidosis,
rheumatoid arthritis, and inflammatory
bowel disease (28). Management of
tracheal stenosis centers on appropriate
immunosuppression for ongoing
inflammatory diseases, as well as serial
endoscopic dilation procedures (and/or
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surgical tracheal resection) to restore
luminal patency (26, 29).

In the setting of trauma, crepitus and
subcutaneous or mediastinal air can suggest
rupture of the larynx or trachea. These
lesions can generally be repaired operatively
after an appropriate endotracheal or surgical
airway is established to bypass the damaged
site (27). Malignant tracheoesophageal
fistulas are typically managed with
endoluminal stenting and nothing-by-
mouth status to allow for closure, whereas
traumatic fistulas are typically repaired
operatively (30, 31).

Angioedema
Angioedema refers to the rapid development
of localized edema of the oral, laryngeal,
and gastrointestinal tissues, which places
patients at risk for airway obstruction
(32). Identification of the mechanism
of angioedema (anaphylactic/allergic,
angiotensin-converting enzyme inhibitor
[ACEI] related, hereditary or acquired
deficiencies of C1 esterase, or idiopathic)
is critical because this mechanism will
dictate treatment. In addition, clinical
management is stratified by the location of
the affected tissues, with lip and soft palate
edema being treated more conservatively
and lingual or laryngeal swelling requiring
ICU admission with a cricothyrotomy
and tracheostomy kit kept at the bedside
(33). Unfortunately, hereditary, ACEI-
associated, allergic/anaphylactic, and
acquired angioedema all have a wide
distribution across affected sites, without
clear associations between type of
angioedema and the location of the
swelling.

Anaphylactic angioedema is the classic
type 1 hypersensitivity reaction, with
immunoglobulin E–mediated mast cell
activation and degranulation leading
to massive histamine release (34).
Angioedema may occur in isolation or as
part of anaphylactic reactions (defined as
angioedema plus any combination of
hypotension, urticaria, bronchospasm,
throat tightness, and nausea or
gastrointestinal colic). The diagnosis is
clinical, with angioedema plus urticarial
lesions occurring in 50% of cases and
hypotension frequently occurring as an
additional defining feature. Owing to
mast cell degranulation, serum tryptase
concentration is markedly elevated in
anaphylaxis and can be a diagnostic clue
(34). Common allergic triggers include

insect bites, food proteins, opiates,
b-lactams, aspirin, and nonsteroidal
antiinflammatory drugs (35). Anaphylactic
reactions require immediate treatment with
epinephrine administered intramuscularly
or subcutaneously (0.2–0.5 mg of a 1:1,000
solution) or intravenously (0.1–0.25 mg of a
1:10,000 solution as a slow infusion,
followed by 1–4 mg/min intravenous
infusion); delays are strongly associated
with death (32, 36). There is no evidence
that epinephrine is superior to other
vasopressors for anaphylactic shock, but
it is traditionally used (37). Additional
management centers on discontinuing
exposure to the inciting antigen; fluid
resuscitation (starting with 1–2 L of lactated
Ringer solution or normal saline, with
frequent reassessment of intravascular
volume status); glucocorticoids
(methylprednisolone 40–200 mg
intramuscularly/intravenously every 4 h;
hydrocortisone 100–500mg intramuscularly/
intravenously every 6 h); antihistamine
(H1 antagonist diphenhydramine 50–100 mg
intramuscularly/intravenously every 2–4 h
for severe cases, 25–50 mg by mouth/
intramuscularly/intravenously every 2–6 h
for moderate cases, and 25–50 mg by mouth/
intramuscularly/intravenously once daily
plus an oral H2 antagonist for mild cases);
and in the setting of bronchoconstriction,
inhaled b2-agonist to treat laryngeal edema
(38, 39). After stabilization, prolonged
observation should be considered because up
to 20% of anaphylactic attacks manifest a
biphasic presentation, with recrudescence
of symptoms 8–12 hours after the initial
episode (35).

ACEI- and angiotensin receptor
blocker (ARB)-related angioedema is not
accompanied by urticarial lesions (40).
Inhibition of ACE or blockade of the
receptor leads to accumulation of
bradykinin, which has variable effects,
including chronic cough, vasodilation, and
increased vascular permeability (41). ACEI-
related angioedema occurs in 0.1 to 0.7% of
patients, with ARB-related angioedema
occurring three times less frequently. ACEI-
and ARB-related angioedema most often
occurs within the first weeks or months of
treatment initiation. Risk factors include
African ancestry, prior history of drug
rashes, and advanced age (42). Angioedema
can also occur in delayed fashion, months to
years into treatment (43–45). Medical
therapies targeting histamine and mast cells
(glucocorticoids, antihistamines, and

epinephrine) are generally unhelpful in
ACEI-induced angioedema (40), but they
can be given if the diagnosis of ACEI-
and ARB-related angioedema is not clear.
Recently, a bradykinin B2-receptor
antagonist, icatibant, has been shown to
significantly shorten the time to symptom
relief (2 vs. 11.7 h) in patients with suspected
ACEI-related angioedema (46), as well as in
ARB-related angioedema (5–7 vs. 27–52 h)
(47). If icatibant is not available, fresh frozen
plasma (which contains ACE) can be
administered, although the efficacy of this
therapy has not been studied in rigorous
prospective trials (43). Patients with
confirmed angioedema receiving ACEI
therapy may have a 0 to 9.2% risk of
subsequent angioedema if started on an
ARB (48).

The clinical presentation of hereditary
angioedema (HAE) features 1) repeated
angioedema attacks within a family,
typically inherited in an autosomal
dominant fashion; 2) a somewhat slower
onset and resolution of symptoms (typically
over 2–5 d); and 3) the lack of urticaria,
pruritus, or shock (with the absence of
these three symptoms distinguishing this
condition from anaphylactic angioedema).
There is no strong association with a
particular race or sex, and the age at onset is
variable. A distinguishing feature is the
relatively frequent recurrence of the attacks
of HAE; most untreated patients with HAE
will have at least one attack per month (49).
Inherited mutations cause dysfunction
of the C1 esterase inhibitor (a suppressor
of complement activation), leading to
unchecked complement activation,
inflammation, increased bradykinin
concentrations, increased vascular
permeability, and angioedema (50). In the
context of lymphoproliferative disorders,
acquired autoantibodies targeting C1
esterase manifest as an acquired version of
“hereditary” angioedema (51). Measuring
the serum C4 concentration, C1 esterase
concentration, and C1 esterase activity can
help distinguish hereditary or acquired
cases, during or between angioedema events
(50). As with ACEI-related angioedema,
glucocorticoids, antihistamines, and
epinephrine have minimal therapeutic
benefit (52). Acute attacks can be managed
with pooled plasma–derived C1 esterase
inhibitor concentrate or a recombinant
version of the protein (52–54). Icatibant,
ecallantide, and fresh frozen plasma have
also demonstrated therapeutic efficacy in the
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acute setting (55–57). Chronic prophylactic
therapy for HAE is an active target of
drug development. Currently, evidence of
prophylactic efficacy exists for androgens
(e.g., danazol), tranexamic acid, twice-weekly
subcutaneous C1 esterase replacement,
lanadelumab, and avoralstat (57–61).
Referral to an allergy and immunology
specialist is imperative for all cases of
angioedema to select an appropriate
prophylactic medication.

Upper Airway Hemorrhage
Epistaxis of sufficient severity to require
medical attention occurs in approximately
10% of cases (62). Epistaxis is often primary
or idiopathic (85%); secondary causes
include postsurgical, trauma, neoplastic,
inflammatory/vasculitic, infectious (fungal),
and medication related (63). In the ICU,
common causes of epistaxis include
nonhumidified O2 via nasal cannula,
underlying coagulopathy, and trauma
resulting from nasotracheal intubation
(64–67). Ninety percent of nosebleeds are
from the anterior plexus of Kiesselbach and
are easier to control, and 10% of bleeds
originate from the posterior Woodruff
plexus (Figure 1) (68). Anterior speculum
examination with suction usually identifies
anterior bleeding, whereas posterior bleeds
are best identified and managed with a rigid
sinonasal endoscope. There are abundant

options to achieve hemostasis in the setting of
ongoing epistaxis (69). Initial intervention
should include application of pressure, liberal
application of topical vasoconstrictive agents
such as oxymetazoline, and appropriate
reduction of blood pressure if elevated. The
head should be kept elevated as far above the
level of the heart as possible. Anterior
pressure is applied to Kiesselbach’s plexus
(Figure 1) by constant pinching of the nose
shut for at least 5 minutes, repeating for
another 5 minutes if necessary. Nasal clips
can also be used for prolonged pressure
without requiring the constant presence of
a medical provider (70). Anticoagulation
should be reversed if possible. If these
conservative measures fail, more invasive
techniques may be warranted.

Application of cautery or nosebleed QR
(BioLife) to the site of bleeding usually
controls most bleeds. Use of oral or local
tranexamic acid or aminocaproic acid has
also shown benefit in control of acute
epistaxis, especially in the setting of
anticoagulation (71). A variety of hemostatic
packing materials are available. For
posterior epistaxis, a formal posterior pack
can be placed by inflating a size 12- or 14-
French Foley catheter in the nasopharynx
and packing the anterior nasal cavity with
strip gauze (72). Dual-balloon catheters
that provide anterior and posterior nasal
pressure, such as the Epistat, are particularly

useful for challenging bleeds. Patients who
have posterior nasal packing require
continuous cardiopulmonary monitoring
owing to the trigeminocardiac reflex, which
can lead to bradycardia, hypotension, and
death (73). Because nasal packing materials
are most often kept indwelling for 3 days or
longer, to promote clot formation and
epithelialization, these packs are a nidus
for infection. It is common practice to
initiate antibiotic coverage to prevent
staphylococcal toxic shock syndrome at
the time of placement (74).

Patients with continued epistaxis
despite initial measures should be
considered for more advanced techniques.
Endonasal surgical ligation and
endovascular embolization of the arterial
supply to the bleeding are two options for
intractable posterior epistaxis (75, 76).
Sphenopalatine artery ligation has a very
low rate of recurrent epistaxis but requires a
surgeon comfortable with endoscopic
equipment and this surgical technique.
Endovascular embolization has a slightly
higher rate of recurrent bleeding and carries
a risk of stroke; however, it is useful in
patients who are not good surgical
candidates. Bleeding from the anterior
ethmoid system cannot be addressed using
embolization, owing to the risk of blindness.
If the source is believed to be from this
system, ophthalmologic intervention should

Hard Palate

Soft Palate

Anterior Ethmoid Artery

Posterior Ethmoid Artery

Epiglottis

Larynx

Esophagus

Mylohyoid Muscle

Tongue

Normal anatomy

Geniohyoid Muscle

Superior Labial
Artery

Sphenopalatine
Artery

Epistaxis

Kiesselbach’s
Plexus

A B

Figure 1. Vascular anatomy of the nose. (A) Schematic shows the anatomic blood supply to the nose. (B) Ninety percent of nosebleeds originate from the
anterior plexus of Kiesselbach and are controlled mostly by conservative measures, whereas 10% of nosebleeds are from posterior sources, such as the
sphenopalatine artery, and can require packing, endoscopic hemostasis techniques, and rarely endovascular embolization of the bleeding vessel.
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be considered for a transconjunctival
surgical ligation.

Other causes of upper airway
hemorrhage, especially in the ICU setting,
include retropharyngeal hematoma,
sublingual hematoma, and nasal septal
hematomas (commonly resulting from
nasotracheal intubation) (77, 78). These
enclosed hematomas occur in coagulopathic
patients and can lead to upper airway
obstruction. Large septal hematomas
can compromise the vascular supply
to the septum, leading to perforation;
consequently, such hematomas are usually
drained (79, 80).

Head and Neck Infections in
the ICU

Sinusitis
Sinusitis in a critical care setting can be
divided into nosocomial bacterial sinusitis
(a common occult cause of fevers) and
invasive fungal sinusitis (a surgical
emergency in immunocompromised patients).
Nosocomial bacterial sinusitis typically
presents with isolated fevers; authors of a
case series quoted a 7 to 40% prevalence in
ICU patients with unexplained fevers (81–
83). Nasogastric tubes impair drainage of
the sinuses and are associated with a higher
rate of nosocomial sinusitis than orogastric
tubes (83, 84). Diagnosis traditionally is
made by integrating computed tomographic
(CT) imaging with culture data. Maxillary
sinus ultrasound is a novel bedside

technique that has a high negative
predictive value (z95%) to exclude maxillary
sinusitis but is far less useful in assessing the
ethmoid and sphenoid sinuses (85). Plain
films of the sinuses have low sensitivity (86).
CT imaging of the sinus remains the gold
standard for radiologic diagnosis; however,
imaging alone is insufficient because
nonpurulent sterile sinus fluid collections
are common, accounting for 8 to 30% of
sinus fluid samples in various series (82, 83).
Management with bedside endoscopic
transnasal puncture, followed by culture-
driven antibiotic therapy, most often leads
to resolution of fever (83). Gram-negative
pathogens including Pseudomonas and
Klebsiella were recovered in approximately
50% of cultures in one series; other commonly
encountered bacterial pathogens include
Streptococcus, Staphylococcus, and anaerobic
species (82). Prophylaxis with nasal
decongestants and nasal steroids can prevent
radiographic occurrence of sinusitis (87).

Aggressive fungal sinusitis in
immunocompromised patients causes rapid
tissue destruction and morbidity over
hours (88–90). The clinical presentation is
commonly one of severe facial pain, but
eschar formation, tissue necrosis, and cranial
nerve involvement may be presenting
features (88). Diagnosis can be made via
clinical examination, including an insensate
nasal cavity and necrotic appearance of the
nasal mucosa, particularly on the middle
turbinate. Biopsies of abnormal mucosa can
be obtained for diagnosis. Because of their
poor negative predictive value, frozen

sections should not be relied on to exclude
the diagnosis; fixed preparations are
considered more reliable. This is a surgical
disease; urgent and aggressive excision of all
infected and nonviable-appearing tissue is
the management priority. Often, the rapidly
spreading infection and tissue necrosis
necessitate wide surgical margins, as well
as repeated debridement, which may
leave patients with morbid functional
and cosmetic defects. Adjuvant therapy
includes systemic antifungals, reduction of
immunosuppression, and glycemic control.
Several general fungal resistance patterns
are worth noting: 1) Mucor is generally
resistant to early-generation triazoles and
echinocandins, necessitating amphotericin
therapy; 2) Aspergillus is susceptible to
voriconazole and amphotericin; and 3)
Scedosporium is resistant to amphotericin
and sensitive to triazoles (90, 91). Optimal
empiric antifungal therapy has not been
evaluated prospectively, but liposomal
amphotericin B, together with a late-
generation triazole (posaconazole or
isavuconazole) is recommended on the basis
of the aforementioned resistance patterns.
Survival is highly correlated with the extent
of invasion of the fungus, with central
nervous system involvement portending a
very poor prognosis.

Ludwig’s Angina
Ludwig’s angina is named for the sensation
of asphyxiation accompanying the “woody”
edema of perimandibular cellulitis (Figure 2).
These infections typically arise from dental

Figure 2. Ludwig’s angina. (A) Sagittal computed tomographic (CT) scan of the neck shows a large, ill-defined region of hypodensity in the floor of the
mouth/sublingual space (blue arrow) and diffuse fasciitis of the neck extending to involve the epiglottis and submandibular space. (B) Axial CT scan shows an
abscess in the floor of the mouth (red arrow) and a right submandibular space abscess and soft tissue emphysema (yellow arrowhead). (C ) Schematic
diagram shows the sublingual and hypopharyngeal spaces involved in the infection, usually related to dental infection.
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sources and can lead to airway compression
resulting from lingual, epiglottic, or
hypopharyngeal swelling (92). Human
immunodeficiency virus infection and
diabetes are recognized risk factors, but this
syndrome can occur in immunocompetent
patients, typically as a complication of dental
procedures, untreated oral infections, or
regional trauma (93).

For the critical care physician, airway
management, antibiotic administration,
and identifying drainable abscesses are
priorities. When signs of airway compromise
(drooling, muffled voice, stridor) are
present, fiberoptic transnasal endoscopy to
evaluate and secure an airway becomes
necessary (94). Before or simultaneously
with endoscopy, the patient should be
prepared for surgical airway access, which is
required in 30 to 60% of cases (93, 95, 96).
Typical antibiotic regimens include
intravenous ampicillin/sulbactam, which
covers aerobic/anaerobic oral flora; severely
immunocompromised patients should
receive additional coverage for methicillin-
resistant S. aureus and resistant gram-
negative bacteria. CT imaging with an
intravenous contrast agent is appropriate to
evaluate for suppurative destruction, fascial
gas, or drainable collections, as well as to
assess the inferior margin of the infection
(Figure 2). Airway compromise ormultiorgan
failure resulting from sepsis are typical
causes of death, with a case fatality rate of
5 to 11% in the modern era (93, 95, 96).

Retropharyngeal and Parapharyngeal
Abscesses: Deep Neck Infections
Unlike Ludwig’s angina, deep neck
infections (parapharyngeal and
retropharyngeal abscesses) most commonly
present in children owing to their abundant
retropharyngeal lymph nodes, but these
infections also occur in adults after
instrumentation or in the context of poor
dentition (97, 98). Other established risk
factors for the development of deep
infections include immunocompromised
state, diabetes, intravenous drug abuse, older
age, lower level of education, and smoking
(97). Authors of a contemporary case
series of adults with retropharyngeal or
parapharyngeal abscesses described the
frequency of presenting symptoms, which
included localized swelling (93.2% of
patients), throat pain (56.2% of patients),
dysphagia (55.1%), neck stiffness (14.8% of
patients), and trismus (14%). Airway
obstruction requiring invasive airway
management was reported in 8.5% of
patients (97). A complicated course
is predicted by a C-reactive protein
concentration greater than 100 mg/ml,
involvement of more than two deep
neck spaces, female sex, and infection
with streptococcal species (97, 99).
Complications include descending
mediastinitis, laryngeal edema requiring
a surgical airway, bacteremia with
septic emboli, dural vein thrombosis,
parameningeal spread, and carotid artery

rupture (100, 101). Lateral neck plain films
can be used for initial screening, but they
have a lower sensitivity for detection of deep
neck infections (83% sensitivity) than
contrast-enhanced computed tomography.
CT studies also precisely define the
anatomic spaces involved, which assists in
treatment planning, making contrast-
enhanced computed tomography the
diagnostic modality of choice (Figure 3)
(102, 103).

These infections are typically
polymicrobial, with anaerobes generally
outnumbering aerobes by a factor of 10 to
1 (102). Streptococcus milleri is the most
common isolate in the nondiabetic
population, whereas the diabetic population
was enriched with Klebsiella pneumoniae
(97). Penicillin coadministered with
metronidazole is the antibiotic regimen
of choice for an odontogenic source of
infection, but immunocompromised
patients require a broader-spectrum
antibiotic against organisms such as
S. aureus and enteric gram-negative rods.
Modern antibiotics have reduced mortality
from 50% to less than 5% (104).

The role of surgery is evolving. Together
with antibiotics, minimally invasive
approaches such as ultrasound- and
computed tomography–guided aspiration
have the advantage of early specimen
collection and avoidance of a neck scar, as
well as drainage of the space. Recent studies
suggest that surgical drainage is associated

Figure 3. Retropharyngeal abscess. Contrast-enhanced (A) axial and (B) sagittal computed tomographic scans of a retropharyngeal abscess show a huge
prevertebral space abscess associated with extensive soft tissue swelling, mass effect, and rim enhancement (asterisks). (C) Anatomic schematic shows the
corresponding space involved.
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with a longer length of stay and higher costs,
without differences in complication rates or
mortality (104). Patients with significant
comorbidities often show lack of response to
medical therapy alone (102). In these cases,
as well as in patients with large or multiple
infected spaces, a more aggressive surgical
strategy is mandatory (104, 105). In one
institution’s experience, approximately one-third
of cases required surgical drainage (97).

Epiglottitis
Routine Haemophilus influenzae type B
vaccination has dramatically reduced the
incidence of H. influenzae type B epiglottitis
in children (106). In adults, the clinical
course of epiglottitis is slower, with
presentation occurring between 2 and 7 days
in most cases. The most common presenting
symptom is throat pain (.90% of cases).
The gold standard for diagnosis is direct
laryngoscopy, but lateral radiographs
of the neck can be helpful in less
symptomatic patients (Figure 4) (106).
Beyond H. influenzae, a wide variety of
bacterial pathogens have been implicated
in adults, including all streptococcal
species and S. aureus. Additional antibiotic

coverage for methicillin-resistant S. aureus
should be administered in the critically ill.
Dexamethasone is commonly given early in
the course, and it is continued for at least 24
hours to treat the inflammatory component
of the epiglottic swelling, but this practice is
not data driven. The incidence of respiratory
compromise requiring intubation is 30 to
40%, lower than that of children but still
substantial, and the mortality rate is 6 to 7%.
Because of these risks, affected patients
should be monitored closely in the ICU
(106, 107). Awake fiberoptic intubation is
the ideal method of airway control in
patients with stridor, anxiety, hypoxia, or
inability to swallow secretions (drooling). A
cricothyrotomy kit should be at the bedside
with a provider ready to perform the
procedure if intubation fails.

Postoperative Care in Head
and Neck Surgery Patients in
the ICU

Head and Neck Cancer
The incidence of head and neck carcinoma
has declined in the United States over the

past 20 years, mirroring the decline in
smoking (108). However, the incidence
of HPV-related oropharyngeal cancer has
risen considerably since the 1970s and
now accounts for the majority of these
malignancies (109). A minority of
surgically treated patients require ICU
admission, usually owing to surgical airway
manipulation (total laryngectomy and
tracheal resection). Total laryngectomy is
indicated in 1) patients with advanced
cancer involving the larynx; 2) as salvage
therapy for patients in whom less invasive
treatments fail, such as radiation or partial
laryngectomy; 3) in patients with a
nonfunctional larynx that predisposes them
to aspiration. In this procedure, the larynx is
removed, and the trachea is diverted to an
anterior neck stoma. The neopharynx is
closed in a tube that leads to the esophagus
only. This completely separates the patient’s
swallowing and respiratory tracts. It is
critical to differentiate this procedure from a
standard tracheostomy, where the patient’s
swallowing and airway tracts still share a
common pathway (Figure 5).

Patients who have had a total
laryngectomy cannot be intubated

Figure 4. Epiglottitis. Lateral radiographs of the neck show (A) normal-sized epiglottis and airway and (B) markedly swollen epiglottis and narrowed airway in
the epiglottitis (blue arrows). (C) Sagittal computed tomographic scan of the neck shows folding of the epiglottis (white asterisk) and marked edema/
thickening of the aryepiglottic fold, true and false cords (white arrow). These findings represent supraglottitis. (D) Schematic diagram shows the inflamed
epiglottis in the context of the hypopharyngeal space.
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transorally, and obstruction of their
tracheostoma will completely seal off their
airway. It is generally recommended to
place a sign above these patients’ beds that
reads, “Cannot intubate transorally!” If a
postlaryngectomy patient requires ventilatory
assistance, an endotracheal tube or cuffed
tracheotomy tube can be inserted directly
through the stoma and secured to the
neck or chest. The distance from the
stoma to the main carina is typically
about 11 cm or less in a postlaryngectomy
patient (110).

Tracheal resections are performed for
postintubation tracheal stenosis and, less
commonly, malignancies of the trachea
(111). One of the most concerning
postoperative complications is separation
of the anastomosis, occurring in
approximately 9% of patients, with an
accompanying mortality rate of 7% (112).
To help avoid this, a “guardian” stitch with a
heavy monofilament between the anterior
chest wall and the submental crease is
placed to facilitate cervical flexion and is
left in place for 1 week. Management of
postoperative nausea is critical because
retching or vomiting can lead to neck
extension and/or potential aspiration.
Prophylactic antiemetics and avoidance of
narcotic pain medications are recommended
for this reason (113).

Although most patients who undergo
neck dissections do not require ICU level of

care, carotid artery rupture is a complication
of this procedure that requires rapid
recognition and management. Carotid
artery rupture is known as carotid blowout
syndrome and occurs in approximately 3 to
4% of patients who undergo neck dissection.
It was historically associated with a 40%
mortality rate, but this has declined
considerably with modern management
(114). Patients with large cutaneous defects
and high-output pharyngocutaneous
fistulas, as well as patients who have
previously received radiation, are at
particularly high risk for carotid blowout
syndrome. If blowout occurs, prompt
control of hemorrhage with direct pressure,
control of the airway, and fluid resuscitation
are of paramount importance in order to
stabilize the patient while mobilizing
surgical and interventional teams for
immediate surgical ligation or endovascular
stenting to occlude the defect (114–116).

Flaps
Transfer of distant tissue flaps with
microvascular anastomosis is used to cover
the large tissue defects associated with
operative management of head and neck
cancers. The radial forearm free flap,
anterolateral thigh flap, iliac crest flap,
and fibula flap generally require ICU
postoperative care, given the need for
frequent flap checks to monitor flap viability
and perfusion. Close observation of these

flaps is critical because immediate
intervention is required to maximize the
chance of salvaging the flap if perfusion is
compromised. Approximately 50% of flaps
with vascular compromise present within
the first 4 hours of admission to the ICU,
with 95% presenting within the first 72
hours (117).

Flaps are often checked hourly for the
first 24 hours, then every 2 hours until 48
hours postoperatively, and every 4 hours
after that (118). Flap monitoring is usually
performed by clinical assessment and use of
monitoring devices. A healthy flap should
appear pink and warm with brisk capillary
refill and should bleed after pinprick.
Doppler flow is also commonly used to
assess for viability of the vascular pedicle,
and the site of maximal flow is often marked
on the skin for ease of assessment. Surface
temperature probes, transcutaneous oxygen
tension probes, plethysmography, near-
infrared spectroscopy, and tissue oxygen
tension have also been used (119). Other
important considerations include avoiding
compression of the flap (such as with
circumferential neck ties), proper head
position, maintaining adequate blood
pressure, avoiding hypothermia, and
maintaining anastomosis patency with use
of anticoagulants such as aspirin or heparin.

Flaps typically fail either by failure of
arterial supply or by venous congestion.
Arterial insufficiency usually presents as a

 Laryngectomy

Laryngectomy
Stoma

Tracheostomy 

Tracheostomy 

Trachea
EsophagusEsophagus

Larynx

A B

Figure 5. Tracheostomy versus laryngectomy. Anatomic comparison of airflow in the setting of (A) regular tracheostomy versus (B) through a stoma after
total laryngectomy. Importantly, transoral or transnasal intubation of the trachea is impossible in patients who are status postlaryngectomy (B).

FOCUSED REVIEW

650 AnnalsATS Volume 15 Number 6| June 2018



cold, pale flap without evidence of Doppler
flow. Venous congestion creates edema and
ecchymosis. Whereas arterial insufficiency
will require either anticoagulation or
surgical exploration, venous congestion can
sometime be treated with leech therapy to
help drain the excess venous blood (120).

Skull Base Tumors
Patients who have undergone skull base
tumor resection are frequently admitted to
the ICU postoperatively. Two key concerns
in the management of these patients are
cerebrospinal fluid (CSF) leaks and cranial
neuropathies. CSF leak carries a high risk of
meningitis. Patients should be assessed for
clear rhinorrhea, otorrhea or discharge from
the incision site. This fluid can be tested for
b-2 transferrin, which is both sensitive and
specific for CSF (121). However, this test
commonlymust be sent to an outside facility
for analysis and can take several days for a
result, limiting its utility. A quicker, simpler
method by which to identify CSF is
measurement of the glucose concentration
of the nasal discharge, because CSF is
composed approximately two-thirds of
serum glucose (122). Conservative strategies

for prevention and management of CSF
leaks include head-of-bed elevation, use of
stool softeners, and avoidance of activities
that increase CSF pressure. Lumbar drains
are often used to lower CSF pressure,
facilitating closure of the operative defect. In
one study, 87% of CSF leaks after acoustic
neuroma surgery were controlled with these
measures alone (123).

Cranial neuropathies are caused by the
tumor itself or by iatrogenic damage during
resection. Damage to the inner ear labyrinth
or the vestibular nerves can cause significant
vertigo, nausea, and vomiting, which
typically slowly resolve spontaneously over
the course of several weeks. After an acute
loss of peripheral vestibular function,
vestibular suppressants such as meclizine or
benzodiazepines should generally be
avoided. Although these medications can
provide some relief from acute vertigo,
they will delay central compensation for
a peripheral vestibular loss and can
significantly prolong the recovery process
(124). These patients can be reassured
that their symptoms will improve and
should be treated as needed with antiemetic

medications that do not suppress the
vestibular system, such as ondansetron.

Facial nerve dysfunction is important
to recognize. When significant weakness of
the facial nerve is noted postoperatively,
assessing eyelid closure is critical. Failure to
fully close the eye places the patient at risk
for exposure keratitis, which can lead to
corneal ulceration and blindness. Aggressive
application of artificial tears while the
patient is awake and lubricating ointments
at bedtime can help prevent these
complications. Taping, patching, or padding
of the eye is controversial because this can
prevent adequate examination and lead to
iatrogenic damage to the cornea if not
performed properly (125). For patients who
are not expected to have any meaningful
facial nerve recovery, a gold weight can be
placed in the upper eyelid to help promote
adequate closure (126). n
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