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oral medicine

The AE caused by ACE inhibitors or ARBs usually involves the 
head and neck, and is defined as a painless, non-inflammatory, 
non-pitting, non-pruritic, asymmetric edema that can involve 
the skin, subcutaneous tissues and mucous membranes. The AE 
may become fatal if it progresses to airway obstruction.[1-11] The 
incidence of AE with ACE inhibitors has been reported to range 
from .1% to .7%,[1,8,12-16] but appears to be somewhat lower when 
ARBs are prescribed.[5,10,16-18] The onset of AE may begin within a 
few hours or weeks following either medication’s ingestion, or its 
appearance may be delayed for many years following prolonged 
medication use.[14-21] Dosage does not seem to be a factor in the 
development of the AE.[5] 

The areas of swelling caused by these drugs, in order of fre-
quency, are the oral mucosa, tongue, lips, facial cheek and neck.[7,12] 
Initially, the edema is mild and resolves rapidly. Multiple transient 
recurrences can develop, and there is some tendency to increase 
in severity as time progresses.[2,16] Even a slight swelling should be 
recognized as an early sign of a potentially serious problem. The 
average age of AE onset has been reported to be 52 to 62 years, 
with 65% of the patients being female.[16-21] African-Americans are 
thought to be more susceptible than Caucasians to the condition.
[8,22]

A B S T R A C T

The antihypertensive medications, angiotensin-con-

verting enzyme inhibitors and angiotensin recep-

tor blockers can cause orofacial angioedema (AE). 

Because the AE can result in serious complications, 

the dental practitioner must be prepared to make a 

prompt diagnosis.

Knowledge of a patient’s medications is an inherent and vital as-
pect of any dental examination. Many medications cause adverse 
reactions whose head and neck manifestations are often first seen 
by the dental practitioner. The dentist must become aware of the 
orofacial signs and symptoms that may be caused by these agents. 
Recognition can prevent serious and/or fatal outcomes. Unfor-
tunately, diagnosis and treatment are frequently delayed because 
the problem is often misdiagnosed and attributed to other causes, 
some of which are mistakenly thought to be dental-related. 

A not-infrequent adverse reaction from the commonly pre-
scribed antihypertensives, angiotensin-converting enzyme (ACE) 
inhibitor or angiotensin receptor blocker (ARB) is orofacial an-
gioedema (AE). The authors wish to call the dental profession’s 
attention to this untoward reaction, and simultaneously empha-
size the importance of making a prompt diagnosis.
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Case reports of three patients are presented to illustrate the signs 
and symptoms of orofacial AE associated with the use of ACE 
inhibitors or ARBs. 

Case Reports
Case #1
A 62-year-old male was seen in the hospital’s emergency room be-
cause of the 24-hour presence of a painless edematous tongue swell-
ing (Figure 1). There was some difficulty with speech and deglutition.

The patient’s medical history indicated that he was being 
medicated for reflux disease (omeprazole), an enlarged prostate 
(tamsulosin), elevated cholesterol (atorvastatin) and hyperten-
sion. He stated that he had no allergies. Because of his elevated 
blood pressure, lisinopril (20 mg daily), an ACE inhibitor, has 
been prescribed for the past 10 years. According to the patient, 
there have been no previous episodes of orofacial edema despite 
his long-term use of lisinopril.

Because of a concern regarding airway blockage, intravenous 
steroid therapy was administered and the patient was observed for 
12 hours, during which time significant resolution of the tongue 
swelling occurred. An oral prednisone taper was prescribed and 
the patient was allowed to go home. The next day, he reported 
that the tongue swelling had totally resolved. He was told to dis-
cuss the use of alternative antihypertensives with his internist.

Case #2
A 59-year-old male was seen in Columbia University College of 
Dental Medicine with a one-day painless swelling of the lower lip 
(Figure 2). Palpation revealed that the lower lip was edematous 
and not indurated. Pruritis was not present. Intraorally, no dental 
pathology was evident.

A medical history indicated that other than a history of hy-
pertension and elevated cholesterol, there were no medical issues 
or history of any allergies. To address the patient’s hypertension, 
the ARB irbesartan (150 mgm twice a day) has been used as a 
medication for the past seven years. His other medications in-
cluded rosuvastatin because of an elevated cholesterol level and 
the diuretic hydrochlorothiazide. No other medications have 
been used by the patient.

During the seven years of ARB therapy, there were no previ-
ous episodes of orofacial AE. Because the AE was limited to the lip 
and had stabilized, no therapeutic intervention was advised. The 
swelling resolved spontaneously within 36 hours. The patient was 
referred to his internist for further evaluation.

Case #3
A 62-year-old female was referred by her dentist to the Columbia 
University College of Dental Medicine in May 2017 regarding a 
right facial swelling present for three days. By the time the pa-
tient was seen, no swelling was evident. She did state that during 

Figure 1. Case 1: Angioedema of tongue.

Figure 2. Case 2: Angioedema of lower lip.

Figure 3. Case 3: Right facial swelling extends to inferior border of mandible. There is 
significant obliteration of right nasolabial fold. 
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the previous year, a similar transient (two days) swelling had oc-
curred on the left side.	

Her medications included the ARB valsartan (160 mg daily), 
which was first prescribed in 2012 for her hypertension. Monte-
lukast for asthma and atorvastatin for an elevated serum choles-
terol level have also been prescribed. No other medications were 
being used. The patient stated that the swelling had disappeared 
48 hours prior to her visit. Extraorally, palpation of the facial tis-
sues revealed them to be normal in tone and painless. No cervical 
lymphadenopathy was evident. Intraorally, the mucosa was nor-
mal in appearance and no dental pathology was noted. Because 
no definitive diagnosis could be made, she was advised to return 
immediately if the swelling recurred. In the presence of a visible 
swelling, a more accurate evaluation could be made.

In September 2017, the patient phoned to say the right facial 
swelling had returned. She was seen the next day when, according 
to her, the swelling had now subsided significantly. Nevertheless, 
a moderate swelling was still apparent (Figure 3). The extraoral 
examination revealed a visible swelling of the right facial buc-
cal soft tissues that extended from the right infraorbital area to 
involve the soft tissues over the inferior border of the body of the 
right mandible. The right nasolabial fold was mostly obliterated. 
Visibly, no erythema was seen and pruritis was absent. Palpation 

of the distended right buccal tissues caused no pain, and there 
was no induration. The tissues did feel edematous, but pitting 
was not evident. A diagnosis of AE caused by the ARB was made.

The patient was referred to her physician who prescribed an 
alternative antihypertensive. Subsequent contact with the patient 
(nine months later) indicated that the facial swelling had subsid-
ed one day after her visit and that there had been no recurrences.

Discussion
Facial edema associated with the angiotensin-related antihyper-
tensives was first reported by Jett in 1984.[23] The causation of the 
AE from an ACE inhibitor differs from that caused by an ARB. An 
ACE inhibitor blocks the activation of ACE, otherwise known as 
kinase II. Kinase II stimulates the conversion of angiotensin I to 
II, a vasoconstrictor that serves to inactivate bradykinin.[6-8,14,16,18] 
The chemical mediator bradykinin encourages vasodilation and 
increases capillary permeability. Because bradykinin is not inacti-
vated, its ability to favor tissue edema from a vasodilation and an 
increase in capillary permeability is significantly enhanced. The 
resulting AE is not allergic in origin, as determined by the ab-
sences of eosinophilia and/or an elevated serum IgE.[16]

ARBs were introduced as alternatives to the ACE inhibitor. It 
was falsely thought that the change would avoid the AE encoun-
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tered with an ACE inhibitor. Nevertheless, the ARB has also been 
shown to cause AE.[5,10,16-18] The exact role of the ARB in producing 
AE is not fully understood. It has been suggested that ARBs selec-
tively block vascular AT1 receptors. Consequently, the unopposed 
AT2 receptors are activated. This process results in an elevated level 
of tissue bradykinin that then causes AE from the increase in va-
sodilation and vascular permeability. [14,18,24,25] Regardless of the 
mechanism of action, the signs and symptoms of ARB edema are 
essentially the same as those caused by the ACE inhibitors.

Our patients represent classic examples of orofacial AE associ-
ated with an ACE inhibitor or an ARB. Specifically, the ARBs irbesar-
tan and valsartan have been reported as causative agents.[5,11,14,26-28] 
The ACE inhibitor lisinopril has been similarly cited.[29,30] Over a 
five-year span, our third patient had three mild and transient epi-
sodes of facial edema. The left side was involved once, while there 
were two episodes involving the right buccal tissues. All episodes 
resolved rapidly with no treatment. 

Our first and second patients each had only one episode of 
AE, despite their long use of the inciting medication. The tongue 
(Case 1), lip (Case 2) and cheek (Case 3) swellings rapidly re-
solved. Nevertheless, there is a tendency for AE episodes to in-
tensify in time and even become life-threatening. Progression to 
airway compromise, with its need for intubation or tracheostomy, 
is a threatening possibility. 

AE has varied origins and a differential diagnosis is required. 
Many AEs are related to allergies from food that may contain sub-
stances that encourage mast cell degradation with the resulting 
release of the edema-causing mediator histamine.[7,18,20,22] Other 
acquired causes of AE include temperature extremes, some other 
medications and trauma.[8] Hereditary AE is an autosomal domi-
nant defect of C-1 esterase inhibitor, whose absence can readily 
be detected through serologic testing.[7,18,22] Of interest is the fact 
that edema that involves areas other than the head and neck is 
rarely seen in association with an ARB or an ACE inhibitor.[16]

Treatment
The orofacial AE symptomatology associated with an ACE inhibitor 
or ARB can be mild or severe. Mild transient episodes of edema not 
only require reassurance, but also demand medical referral for medi-
cation re-evaluation. In severe cases, the treatment protocol involves 
the use of intravenous steroids, diphenhydramine and intramus-
cular epinephrine. This approach has proven to be the therapeutic 
standard. A need for intubation or tracheostomy is dependent upon 
the existence and severity of airway obstruction, combined with the 
patient’s response to the administered therapeutic agents. p

Queries about this article can be sent to Dr. Mandel at lm7@cumc.columbia.edu.
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