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Abstract
Background: Tongue swelling often presents as an acute upper airway obstruction.
Aim: To present a case series of patients presenting with an acute tongue swelling sharing
our experience in managing these patients.
Subjects and methods: A retrospective analysis of consecutive patients presenting acutely
to the emergency department (ED) at two institutions in Scotland. All patients were evaluated by
an otolaryngologist for probable causes of tongue swelling. Data were collected on demographics,
co-morbidities, clinical history, examination ﬁndings, acute airway management and subsequent
care the patients needed.
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Results: A total of 32 patients (mean age ± STD, 61.6 ± 18.8; 65% male) were included in
the study from two teaching hospitals. The most common presenting symptoms were diﬃculty
in speaking (30/32, 94%) and dysphagia (27/32, 84%). Breathing diﬃculty was only observed in
8 of 32 patients (25%). Angiotensin converting enzyme (ACE) inhibitor’s induced angioedema
was the most common cause (45%) for acute tongue swelling. Three (9.4%) patients required
intubation; 2 (6.3%) on initial presentation. Two patients had emergency tracheostomy for
breathing diﬃculties due to supraglottic swelling on ﬂexible pharyngolaryngoscopy.
Conclusion: Acute tongue swelling is a life-threatening condition. The patients on ACE
inhibitors would appear to be at higher risk of developing acute tongue swelling. Such patients
with potentially compromised airway need to be treated in a facility where emergency intubation
and tracheostomy can be performed at a short notice.

Background

Subjects and methods

Acute tongue swelling can present as an upper airway
obstruction. There are a number of pathologies which
potentially can cause tongue swelling include angioedema,
anaphylaxis, drug rash with eosinophilia and systemic
symptom (DRESS) syndrome, local allergic reaction, trauma
resulting in tongue haematoma or lingual abscess, viral
infections (herpes simplex virus, herpes zoster virus, Coxsackie
virus), bacterial infection, foreign body and neoplasia.

A retrospective analysis of patients presenting acutely to
the emergency department (ED) with acute tongue swelling
was carried out. The relevant patients were identi ied from
our ear, nose and throat (ENT) ward admission books.

Aim
To present a case series of patients presenting with an
acute tongue swelling sharing our experience in managing
these patients.
https://doi.org/10.29328/journal.hor.1001020

The patients identi ied to have an acute tongue swelling
during the study period were included in this study. All other
patients presenting with airway issues secondary to causes
like supraglottitis or trauma were excluded.
All patients were evaluated by an otolaryngologist for
probable causes of tongue swelling. This included a detailed
clinical history, known allergies, previous allergic reactions,
medication history, family history of hereditary angioedema
https://www.heighpubs.org/hor
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(HAE) and clinical examination. All patients underwent iberoptic pharyngolaryngoscopy, which was repeated serially
depending on indings. Investigations included full blood
count, electrolytes, IgE, complement levels (C3, C4), C1
esterase inhibitor and thyroid function tests if indicated.
Data were collected on demographics, co-morbidities,
clinical history, examination indings, acute airway management
and subsequent care the patients needed. Microsoft excel was
used for data collection and analysis.

Results
A total of 32 patients (mean age ± STD, 61.6 ± 18.8; 65%
male) with 40 admissions were included in the study. Each
admission is regarded as an individual case for analysis and
discussion purposes.
Twenty eight of 40 cases (70%) presented to the emergency
department (ED) directly and 11 cases (27.5%) were referred
directly to ENT department from their general practitioner
(GP), with the remaining 1 patient seen as an outpatient.
Seven of 32 patients (22%) had a known allergy, 10
patients (31.2%) claimed to suffer from a similar tongue
swelling in the past and 5 out of 32 patients (15.6%) had more
than 1 documented hospital admission with tongue swelling
(Table 1).
The most common presenting symptoms were dif iculty
in speaking (33/40, 83%) and dysphagia (31/40, 78%).
Breathing dif iculty was only observed in 8 of 40 patients
(20%). ACE inhibitor was the most common cause (45%) of
acute tongue swelling followed by idiopathic tongue swelling
(35%, Figure 1).
Table 1: Patients presenting >1 documented tongue swelling.
Number of
Probable cause
Patient
presentations
of tongue
No
/ admissions
swelling

Outcome

1

2/2

ACE inhibitor

Complete resolution of symptoms with
medical treatment

2

2/2

Idiopathic

Second admission requiring intubation

3

4/1

Idiopathic

Complete resolution of symptoms with
medical treatment

4

4/2

ACE inhibitor

Complete resolution of symptoms with
medical treatment

5

5/2

Idiopathic

Complete resolution of symptoms with
medical treatment

6

5/5

Idiopathic

Complete resolution of symptoms with
medical treatment

Numbers

35%

ACEi related
44%

Haematoma
Glossitis
Allergy
Idiopathic

5%
8%

8%

Figure 1: Aetiology of acute tongue swelling; ACEi = ACE inhibitor.
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Respiratory rate of patients at presentation ranged from
10 to 28 breaths per minute and there was no correlation
between respiratory rate and rate of intubation. However,
patients with low oxygen saturation (below 90%) required
intubation, as seen in 2 of our patients. Heart rate at
presentation ranged from 44 to 128 beats per minute and this
had direct correlation with patient’s systolic blood pressure
but no in luence on the rate of intubation or tracheostomy
was noticed.
Seven of 40 cases had raised white cell count and there
was no registered electrolyte imbalance in any of the cases
on admission. The raised white cell count is thought to be
secondary to another co-existing infection. Complements
level were all normal apart from in 1 patient who developed
angioedema, most likely caused by ACE inhibitor as the
patient’s C1 esterase inhibitor level was normal.
All patients received intravenous systemic steroids at
initial presentation. Apart from steroids, 22 cases (55%) were
treated with nebulized adrenaline. Intramuscular adrenaline
was given in 6 cases (15%) and 5 of these 6 cases were also
given nebulized adrenaline. Majority of patients received
antihistamines as part of their treatment (78%). Antibiotic
was prescribed in 8 of 40 cases (20%) managed.
Despite initial treatment, 3 (9.4%) patients required
intubation; 2 (6.3%) on initial presentation due to low oxygen
saturation (< 90%). One of these was readmitted twice and,
on both admissions, the patient required intubation due to
severity of tongue swelling. Four (12.5%) patients required
tracheostomy. Two patients had emergency tracheostomy for
breathing dif iculties due to supraglottic swelling on lexible
pharyngolaryngoscopy. One patient had to have semi-elective
tracheostomy tube insertion in order to wean patient off the
ventilator. One patient who was initially intubated progressed
to surgical tracheostomy due to pulmonary sepsis.
All of our patients made a successful recovery.

Discussion
Tongue swelling often presents acutely with either with
swallowing dif iculty and/or in conjunction with dysarthria
with or without breathing dif iculties [1]. In our experience
the dysarthria was one of the most common presenting
symptoms.
Overall, there are few studies examining the epidemiology
of ED attendance for tongue swelling and angioedema. The
reason for the latter is lack of understanding and consensus
amongst clinicians on the case de inition and speci ically the
distinction between different groups of allergic reaction [1].
A multicentre retrospective study conducted at 5 academic
EDs, revealed that 30% of adult ED patients with angioedema
had ACE inhibitor angioedema, with 18% of these being
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admitted for observation at a short stay unit, 12% were
admitted to inpatient units and 11% admitted to ITU [2].
Bluestein and colleagues [3] found that 30% of angioedema
cases were related to ACE inhibitor. In their series, there was a
lower admission rate of 14%. ACE inhibitor should be suspected
as a cause of tongue swelling in patients with no other obvious
cause found in clinical history preceding to the event, though
the incidence is only approximately 0.1% to 0.7% and usually
within the irst 30 days of commencement of medication. The
oedema is mainly con ined to the lip and tongue [3]. African
origin and patients on immunosuppressants are at signi icant
enhanced risk in developing this condition and this can occur
at anytime, even years after starting the ACE inhibitor. Other
non-histamine-mediated drug reaction includes nonsteroidal
anti-in lammatory drugs (NSAID) due to accumulation of
leukotriene mediators from inhibition of cyclooxygenase [1].
In our case series, majority of patients presented with
angioedema were related to the use of ACE inhibitors. Over
the last 50 years, there is an increase in use of ACE inhibitor
to regulate blood pressure and cardiovascular system.
Angioedema has been documented as an adverse effect
of ACE inhibitor at least in the last 4 decades [4-7] with
fatalities reported resulting from upper airway obstruction
[8] due to increased levels of bradykinin [9,10]. However,
a 2012 meta-analysis of randomized trials of angioedema
as an adverse event of ACE inhibitor concluded an overall
incidence of angioedema with ACE inhibitor was 0.11%
which was not signi icantly different from placebo (0.07%)
[11]. They reported a higher incidence of angioedema in
angiotensin receptor blocker treated heart failure trials
compared to coronary artery disease without heart failure
and hypertension [11].
A retrospective case study of 183 patients with ACE
inhibitor induced angioedema found the intubation rate to be
9.5% which is comparative to our study (9.4%). This study
found that intubation was more likely in patients presenting
within 6 hours of symptoms. It also reported that patients
with anterior tongue swelling, vocal changes, drooling and
dyspnea were more likely to require intubation [12].

angioedema has also been reported as a side effect after
alteplase treatment in ischaemic stroke [15].
Initial patient evaluation should comprise of detailed
history taking and physical examination. A case report in
2017 reported a 22-year-old lady who presented with lingual
haematoma secondary to self-biting following an acute
dystonic reaction. This swelling was initially thought to be
angioedema, but a thorough history pointed to her previous
psychiatric history and use of anti-psychotic medications [16].
This reiterates the importance of a thorough history.
Basic laboratory investigations may be useful in ruling out
severe systemic disease. Investigations should be directed
towards identifying the underlying cause for the tongue
swelling in order for treatment to be directed towards
correcting this and preventing secondary insult. In the
presence of urticaria with tongue swelling or if an allergic
reaction is suspected, speci ic provocation for example with
pseudo-allergen rich diet, differential blood count and ESR may
be helpful for identi ication of underlying causes. Extended
diagnostic testing is aimed at patients who suffer from
recurrent severe symptoms. The tests are also undertaken to
rule out possible differential diagnoses if indicated.
A normal complement study, especially during an
acute attack, essentially excludes C1 inhibitor de iciency.
Idiopathic angioedema occurs when mast cells degranulate
spontaneously rather than in response to speci ic allergen. This
is may be supported by clear evidence of dermatographism,
along with a history of pruritus and urticaria after physical
stimuli such as heat or pressure which provide evidence of
mast cell instability. In most individuals, no cause is found for
idiopathic angioedema, but on occasion this can be associated
with abnormalities in thyroid function and anaemia. All
patients diagnosed with idiopathic tongue swelling in this
study have normal thyroid function test, haemoglobin and
complement factors (C3 and C4).

Acquired angioedema related to the use of an ACE inhibitor
can present even after a single dose. A 60-year-old woman was
reported to have presented with swollen tongue and face with
impending airway obstruction [13] having taken a single dose
the day before. No other signs of anaphylaxis were present.
Adrenaline and steroids were ineffective and she eventually
needed a tracheostomy with intensive care admission. She
went on to make a full recovery.

The initial management should follow the advanced
life support (ALS) guidelines. Maintenance of the airway
is a priority and all patients should be nursed ideally in
a high dependency unit or in an ENT ward under close
observation, near a nursing station with frequent vital signs
assessment. Although majority of patients may display normal
haemodynamic parameters, a small number of patients may
exhibit tachycardia, hypotension and respiratory failure as
a result of luid shifts between various body compartments
due to vascular permeability and airway oedema leading to
asphyxiation.

An interesting case report in 2018 mentioned an 86-yearold woman with a background of angioedema, who was found
dead at home. Autopsy revealed a grossly edematous tongue
with associated oedema of the tonsillar fossae, epiglottis
and glottic inlet causing critical obstruction [14]. Lingual

In the presence of impending airway concerns,
reassessment should be performed immediately to secure the
airway by intubation by an experienced anaesthetist. Further
diagnostic evaluation with lexible pharyngolaryngoscopy
would help to determine airway patency. To date, a validated

https://doi.org/10.29328/journal.hor.1001020

https://www.heighpubs.org/hor

014

Management of acute tongue swelling

clinical decision algorithm to identify which patients require
pharyngolaryngoscopy is still lacking. The Ishoo classi ication
for monitoring severity of upper airway may be used to
assess risk and admission though these criteria have yet to be
validated [17].
In this case series, the authors observe that the location of
oedema is an important factor leading to an early intubation to
protect the airway. In our experience emergency intubation is
more likely to be needed when oedema involves the pharynx
and larynx compared to lip and face oedema. Patients who
required intubation after disease progression between serial
evaluations, were more likely to have oedema involving the
upper aerodigestive tract. Patients’ age and co-morbidities
did not in luence the rate of intubation.
Subsequently, steps should be taken to stabilize
patient’s condition and prevent secondary insult. The role
of corticosteroids has been well documented in the medical
literature. Steroids act by inhibiting phospholipase A2
leading to inhibition of arachidonic acid metabolism and
platelet activation factor required for clotting. Its use is well
documented in the treatment of acute infective or in lammatory
condition in the head and neck, e.g. acute epiglottitis or
supraglottitis, severe tonsillitis or glandular fever without any
complications. However, the use of corticosteroid in an acute
setting may mask an ongoing infection or lead to an increase
in infective process. Therefore, its use may be controversial.
In angioedema, corticosteroids, antihistamines and
adrenaline are mainstay of treatment agents for this condition.
A prospective cohort observational study conducted on 40
patients found that emergency treatment with corticosteroids
and antihistamines in patients with ACE inhibitor induced
angioedema, showed effective resolution and no deaths
related to this condition were reported [18]. However, these
are ineffective in treating bradykinin-mediated angioedema.
This includes hereditary and ACE inhibitor.
The European Academy of Allergy and Clinical Immunology
has issued a consensus report from the Hereditary
Angioedema (HAE) Internal Working Group on classi ication
of angioedema without wheals into hereditary and acquired;
diagnosis and evidence-based recommendation for the
treatment for angioedema [19]. This was then revised in 2017
[20] and reclassi ied into HAE with de icient C1-inhibitor
(type 1), HAE with dysfunctional C1-inhibitor (type 2), HAE
with mutation in the angiopoietin-1 gene (HAE-ANGPT1),
HAE with mutation in the plasminogen gene (HAE-PLG) and
those with unknown mutation (HAE-UNK) to further aid with
diagnosis and appropriate treatment decisions.
Bradykinin-mediated angioedema responds poorly to
epinephrine and tends to be more severe, longer lasting and
much more likely to involve concurrent abdominal symptoms
than histamine-mediated angioedema [21]. The use of
https://doi.org/10.29328/journal.hor.1001020

adrenaline in patients who are on ACE inhibitors to treat
hypertension, especially elderly patients with cardiovascular
disease, may result in elevated cardiovascular risk. Sedating
antihistamines must be avoided in all patients with potential
upper airway compromise. Bradykinin antagonists have
become an emerging therapy for these patients [21]; though
their role in angioedema related to use of angiotensin receptor
blocker has not been fully established. A 75-year-old female
was reported to have presented with lingual angioedema
secondary to ACE inhibitor use. She was unresponsive to
antihistamines, steroids and adrenaline but was successfully
treated with one dose of icatibant (bradykinin receptor
antagonist) and hence avoided intubation or mechanical
ventilation [22].
A randomised control trial (RCT) of 27 patients with ACE
inhibitor induced angioedema showed the time to complete
resolution of oedema was signi icantly shorter with icatibant
than with treatment with steroids and antihistamines [23].
However, this study is in contrast to other clinical trials. An
RCT conducted on 33 patients with ACE inhibitor associated
angioedema to establish the ef icacy of icatibant (bradykinin
receptor antagonist), failed to establish any clinical ef icacy
over the placebo [24]. The same results were obtained in
another RCT involving 121 patients [25].
In contrast to bradykinin-mediated angioedema, allergic
and idiopathic angioedema with or without concomitant
urticaria or evidence of anaphylaxis are mast cell-mediated by
histamine release. Therefore, these conditions will respond
to antihistamine, epinephrine or corticosteroids. A baseline
diagnostic laboratory test should include C1-INH protein level
and function, and C4 pro ile level.
We have created a simple low chart to manage acute
tongue swelling (Figure 2). Before discharging patient home, a
well-formulated plan with follow-up to appropriate specialist
must be in place. Patient’s diagnosis should be established and
documented clearly in the discharge letter. In cases of allergy
reaction, patient and GP should be informed and allergen
avoidance is advised.
If a patient has a history of severe allergic reaction
with recurring episodes, patient may be provided with an
epinephrine on hand to be used in similar situation and refer
to an immunologist. The patients with ACE inhibitor induced
tongue swelling should have their medication discontinued
following consultation with the cardiologist or medical
team and consideration should be given to an alternative
antihypertensive medication such as calcium channel blocker.
The patient’s GP must be contacted to maintain chain of
communication.
If the patient’s tongue swelling was unresponsive to
antihistamine and corticosteroids, and there is a family
history of angioedema attacks, it is important to arrange
https://www.heighpubs.org/hor
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Patient presenting with
acute tongue swelling

ABC Assessment

Stridor

yes

No

Improved

Triage

Treat with corticosteroid
and antihistamine.
Consider nebulised
adrenaline.
Lack of response

Symptom progressed
Anaphylaxis

Non-allergic cause
Histaminergic

Follow anaphylaxis
protocol (IM epinephrine)

Haematoma

Infective

Airway
monitoring

FBC, CRP
+ cultures;
Antibiotic/
antiviral.
Consider
CT neck.

ACEi

HAE
type I/II

Allergic trigger

Attempt to identify allergen

Discharge with epinephrine
autoinjector and f/u allergist

yes

No

Consult
cardiologist
before
discontinui
ng ACEi for
alternative
treatment

Recurrent
tongue
swelling
without
urticaria,
order C4;
f/u with GP

Consult
immunologist and
treat with
specific
ondemand
therapy if
available.
Consider
FFP in
severe
attacks.

Airway symptoms
No

yes

Intubate and
contact
immunologist

Supportive
treatment as
required;
order C4 and
f/u with
immunologist

Figure 2: Flow chart of management of acute tongue swelling. History taking and examination to establish possible cause of tongueswelling and management; ABC –
airway, breathing, circulation; IM - intramuscular; ACEi - ACE inhibitor; HAE – hereditary angioedema; f/u - follow-up; GP - general practitioner, FFP – Fresh frozen plasma.
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follow-up with an immunologist for hereditary angioedema
(HAE) assessment. The laboratory tests, particularly C4 and
tryptase levels can be taken during an acute attack. These
patients should be educated on HAE triggers, for example
enhanced risk with certain medications (oestrogen and ACE
inhibitor) and precautions to be taken during dental work
and surgery. Patients known to suffer from HAE are more
likely to have an emergency treatment plan, home treatment
options and received training in self-administration of rescue
medication to reduce hospital readmission. The patients with
upper airway symptoms and signs should be encouraged to
self-treat without delay.

Conclusion
Acute tongue swelling is a life-threatening condition.
The patients on ACE inhibitors would appear to be at higher
risk of developing acute tongue swelling. Such patients with
potentially compromised airway need to be treated in a
facility where emergency intubation and tracheostomy can be
performed at a short notice.
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