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Abstract: A relatively common side effect of angiotensin converting enzyme inhibitors (ACE-I), used for the treatment of
high blood pressure, is angioedema. Whereas, angioedema due to ACE-1 usually appear during the first few days or weeks
of treatment, delayed onset, years after initiation of treatment is often unrecognized and can lead to life-threatening
adverse events. We present a case report of rapidly progressive tongue swelling a few hours following oral surgery in a
62-year-old male who had been on ACE-I therapy for seven years. Prompt recognition and treatment prevented an
impending respiratory compromise that could have been catastrophic.
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1. INTRODUCTION

Angioedema is a well-recognized side effect of
angiotensin converting enzyme inhibitor (ACE-I) therapy
[1]. In fact, ACE-I are the leading cause of drug —induced
angioedema in the United States accounting for up to 40% of
all emergency room visits for angioedema each year.
Commonly, patient presents with swelling of the lips,
tongue, or face, although, intestinal angioedema has also
been described. This ACE-l induced angioedema is
idiosyncratic and unpredictable. It can occur early in
treatment with about 60% of cases occurring within the first
few days [2], or after a prolonged therapy of several years
[3,4]. In addition, some cases of ACE-I induced angioedema
have been reported to occur following discontinuation of the
drug.

2. CASE REPORT

A 62 year-old male with a supraglottic lesion presented
for panendoscopy. His past medical history was significant
for tobacco use disorder, alcohol dependence, hypertension,
gastroesophageal reflux disease, and osteoarthritis. His usual
medications included etodolac, hydrochlorothiazide, lisino-
pril, metoprolol, and omeprazole. He was allergic to
amlodipine. Of note, the patient had been on lisinopril for
seven years. Prior to his surgery, he had experienced
hoarseness for about 3 months and was evaluated by ENT.
He was noted to have a supraglottic mass that was centered
at the midline of the infrahyoid epiglottis with extension to
the anterior false vocal cords. There was no apparent
adenopathy or metastatic disease. His pre-operative
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evaluation included a blood pressure of 146/81 mm Hg, heart
rate of 75, respiratory rate of 18 breaths per minute, and
pulse oximetry oxygen saturation of 98%. His EKG and
laboratory tests were unremarkable. The patient’s airway
was patent with Mallampati 11l classification. The cervical
spine had free range of motion. On the day of surgery, the
patient was taken to the operating room, routine induction of
anesthesia took place, a Glidescope was used to visualize the
vocal cords and a 6.5 endotracheal tube was easily passed.
Throughout the surgical course, that lasted about one hour,
the patient remained hemodynamically stable. He was
extubated without incidence and was taken to the post-
anesthesia care unit. After an uneventful recovery in Phase
1of post anesthesia recovery unit (PACU) for approximately
an hour until anAldrete score of 12 could be documented, he
was taken to Phase Il PACU with the plan to be discharged
home. While in Phase Il recovery, his tongue was noted to
be swelling. Initial evaluation showed a moderately
edematous tongue, the oral airway was patent and the patient
denied any respiratory distress. He was given intravenous
dexamethasone (8 mg), ranitidine (50 mg), and
diphenhydramine (25 mg). However, over the course of
about 20 minutes, his tongue swelling and floor of mouth
edema worsened. In addition, his upper and lower lips had
also become swollen (Fig. 1A). Due to the progressive
worsening of his tongue, lip and airway edema despite
medical therapy, he was taken to the operating room for
elective awake fiberoptic nasal intubation (Fig. 1B); the ENT
surgeon had been notified and was present in the operating
room during intubation in case a surgical airway would
become necessary. The patient was successfully nasally
intubated, sedated and taken to the intensive care unit. His
lisinopril was discontinued. His tongue, lip, and airway
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Fig. (1). A) enlarged tongue prior to going to the OR; B) patient’s airway secured with nasal intubation, and C) patient extubated after

resolution of symptoms

edema resolved over 48 hours, and he was extubated (Fig.
1C) on postoperative day 2.

3. DISCUSSION

Angioedema involving the tongue and throat can be fatal
due to airway obstruction and asphyxia. The differential
diagnosis of post-operative tongue and lip swelling includes
allergic reactions, anaphylaxis, venous congestion of the
tongue (secondary to prolonged compression during
surgery), hereditary angioedema (HAE) or acquired
angioedema. Our patient’s clinical evaluation appeared to be
consistent with acquired angioedema, likely drug induced.
He was hemodynamically stable without systemic or
dermatological  manifestations that would  suggest
anaphylaxis or allergic reaction. His list of medications was
reviewed and showed no indication of any inadvertent drug
administration. Although HAE is unlikely in this 62 year old
patient, given the lack of HAE family history, it is an
important factor to consider in this scenario. HAE is a
relatively rare autosomal dominant condition caused by a
deficiency in C-1 inhibitor and differs from acquired
angioedema, such as drug-induced. The onset of symptoms
for HAE typically occurs in childhood, an increased
incidence seen during puberty and recurrent attacks
occurring throughout life [5]. In addition, HAE attacks are
often spontaneous without any identifiable triggers [6]. Drug
induced angioedema, however, differs from HAE by the
absence of a family history, onset of symptoms later in life
and commonly, the presence of a trigger. For acute attacks of
HAE, treatment modalities, such as epinephrine,
corticosteroids or antihistamine do not have salutatory effect
and are not recommended [7]. Although there is insufficient
evidence to support administration of epinephrine,
antihistamines and corticosteroids in the treatment of
acquired angioedema [8], most agree that once diagnosis of
ACE-| induced angioedema is made, the drug should be
stopped and the patient should receive oxygen and other

supportive measures [9]. Knowing that there have been no
reports of adverse events after giving symptomatic support
with epinephrine, antihistamines and corticosteroids, it is
likely that these drugs will continue to be given in this
situation until the symptoms subside with natural
progression after 24-48 hours.

The etiology of this patient’s angioedema is likely the
result of the use of lisinopril, and/or surgery involving his
oropharynx. In most cases of drug-induced angioedema of
the tongue, ACE-I have always been the major offenders,
occurring 25 -58% of the time [10]. With ACE-I induced
angioedema, the reaction usually occurs during the first few
weeks of treatment. However, there have been isolated cases
of delayed angioedema in patients on long-standing ACE
inhibitor therapy, as probably is the case in our example. The
prevalence of delayed onset angioedema may increase, given
the growing numbers of patients on ACE-l. Other less
common causes of drug-induced angioedema include
angiotensin-2  receptor antagonists, statins, NSAIDs,
bupropion [11], metoprolol, SSRIs, calcium channel
blockers, amiodorone, and risperidone [12-15], none of
which the patient was taking at the time.

Maxillofacial and head and neck surgery have also been
implicated in the development of oral angioedema in patients
taking ACE-I [16-18]. Therefore, a delayed hypersensitivity
reaction to ACE inhibitors exacerbated by panendoscopic
surgery may have accounted for this patient’s symptoms. It
is possible that the surgical trauma of the oral mucosa and
submucosa initiated a surge in inflammatory mediators that
triggered such a response.

Although the etiology of the development of ACE-I
induced angioedema is still not known, bradykinin-induced
activation of vascular bradykinin beta-2 receptors has been
proposed. ACE is the most important enzyme regulating the
breakdown of bradykinin in plasma and tissue leading to



ACE Inhibitor and Oral Surgery Induced Angioedema

induction of vasodilation and vascular leakage, mainly by
activation of endothelial bradykinin-2 receptor [19,20],
suggesting that ACE-I substantially increase the steady-state
level of bioactive bradykinin. Some studies have shown
increased levels of bradykinin in patients with ACE-I
induced angioedema versus controls; however, patients with
ACE dysfunction do not have increased rates of angioedema
[21]. Trauma can increase concentrations of vasoactive
substances and may be responsible for the connection
between oral surgical manipulation and angioedema. Thus,
therapeutic effect of Icatibant, a bradykinin beta-2 receptor
inhibitor has shown some promise to ameliorate this
problem, possibly even to completely relieve angioedema
altogether [22]. The bradykinin-mediated theory is further
supported by the fact that most ACE-I induced angioedema
is unresponsive to standard care with corticosteroids,
antihistamine, or epinephrine. The mainstay of treatment is
supportive, directed towards airway protection.

In summary, the fact that a patient has been on long-term
ACE-l therapy does not negate the development of
angioedema. Because ACE-I are now widely prescribed for
the treatment of hypertension, as well as to provide
cardiovascular and renal protection in patients at risk for
cardiovascular events, heart failure, and kidney disease, the
attributable risk of angioedema due to ACE-I will also
increase. Messerli et al, suggest that considering that several
million patients worldwide are treated with ACE-I, this drug
class could account for several hundred deaths per year due
to laryngeal edema [23]. Had this patient’s delayed
angioedema developed after being discharged, there is
possibility that a fatal outcome could have occurred.
Currently, there is not enough data regarding ACE-I and oral
surgery induced angioedema to infer that combinations of
both could induce angioedema. However, there is a trend in
the literature of case studies that suggest that the
combination may play a role. Perhaps, patients on ACE-I
having oral surgeries should be observed longer in the
PACU before being discharged home. By and large, there
should be increased vigilance and prompt recognition of
impending catastrophic airway collapse in this group of
patients so that appropriate treatment, such as elective nasal
intubation, is provided promptly.
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