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A Gut Feeling: Isolated Small Bowel Angioedema  
due to Angiotensin-Converting Enzyme Inhibitor
MAURICIO B. PINTO, BS, MD’23; MARC VECCHIO, MD; MICHAEL A. SANTOS, MD

ABSTRACT 
Isolated angioedema of the small intestine is a rare ad-
verse event in patients taking angiotensin-converting 
enzyme inhibitors. Here, we present a case of visceral 
angioedema in a 32-year-old woman who presented with 
left upper quadrant pain, nausea, vomiting, diarrhea,  
and characteristic radiographic signs of small bowel  
angio-edema, six months after starting lisinopril. Her 
symptoms improved within 48 hours of withholding the 
offending agent and with supportive care. We discuss 
the epidemiology, pathophysiology, diagnosis, and man-
agement of angiotensin-converting enzyme inhibitor- 
induced angioedema.
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INTRODUCTION 

Angiotensin-converting enzyme inhibitors (ACEi) are com-
monly prescribed for the management of hypertension, 
kidney disease, and heart failure. Although this class of med-
ications is typically well tolerated, they are associated with 
distinctive adverse effects, including dry cough, hyperkale-
mia, and angioedema. ACEi-induced angioedema commonly 
affects the lips, tongue, face, and upper airway, which poses 
an increased risk of life-threatening airway obstruction. 
However, isolated visceral angioedema rarely occurs, and a 
limited number of cases have been reported. These patients 
typically present with diffuse abdominal pain, diarrhea, 
vomiting, and ascites. Symptoms are often non-specific and 
may mimic an acute abdomen. ACEi-induced angioedema is 
currently under-recognized, which could lead to increased 
morbidity as well as unnecessary testing and interventions. 
We discuss the epidemiology, pathophysiology, diagnosis, 
and management of ACEi-induced intestinal angioedema.

CASE PRESENTATION 

A 32-year-old woman with essential hypertension presented 
to the emergency department with five days of worsening left 
upper quadrant pain and subjective lip swelling. The patient 
reported nausea, vomiting, diarrhea, and poor oral intake. 
New medications included lisinopril within six months of 

presentation and an oral estrogen and progesterone contra-
ceptive pill three days before the onset of her symptoms. 
Her vital signs were notable for tachycardia to 100 beats 
per minute and a blood pressure of 156/94 but were other-
wise within normal limits (Table 1). She was uncomfortable 

Temperature 98 °F

Blood Pressure 156/94 mmHg

Heart Rate 100

Respiratory Rate 20

O2 Saturation 99% (ambient air)

Table 1. Vital Signs on Presentation

Admission
Reference 

Range

Sodium (mmol/L) 141 135–145

Potassium (mmol/L) 3.9 3.6–5.1

Chloride (mmol/L) 101 98–110

Bicarbonate (mmol/L) 27 22–32

BUN (mg/dL) 14 6–24

Creatinine (mg/dL) 0.78 0.44–1.03

Glucose (mg/dL) 86 67–99

Aspartate Aminotransferase (IU/L) 14 10–42

Alanine Aminotransferase (IU/L) 11 6–45

Alkaline Phosphatase (IU/L) 53 34–104

Total Bilirubin (mg/dL) 0.7 0.2–1.3

Lipase (IU/L) 7 10–60

White Blood Cells (x 103/mm3) 10.9 3.5–11.0

Red Blood Cells 4.76 3.70–5.00

Hemoglobin (g/dL) 14.7 11.0–15.0

Hematocrit 45.1 32.0–45.0

Platelets (x 103/mm3) 327 150–400

C-Reactive Protein (mg/L) 33 0–10

Erythrocyte Sedimentation Rate (mm/hr) 27 0–20

Complement factor 3 (mg/dL) 137 83–193

Complement factor 4 (mg/dL) 26 15–57

C1 Esterase Inhibitor (mg/dL) 32 21–38

Table 2. Clinical Laboratory Data on Admission
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Figure 1. Axial view of computed tomography of the abdomen and pel-

vis with contrast demonstrating loops of dilated, thickened small bowel, 

most prominent in the left upper quadrant (labeled with red arrows).

Figure 2. Coronal view of computed tomography of the abdomen and 

pelvis with contrast demonstrating loops of dilated, thickened small 

bowel (labeled with red arrows) as well as a small amount of free fluid in 

the paracolic gutters and pelvis.

appearing, with mild lower-lip edema, and an abdominal 
exam revealing left upper quadrant tenderness to palpation 
without rebound tenderness or guarding. She had no periph-
eral edema or rash on extremity and skin exam. Laboratory 
studies, including a complete metabolic panel, complete 
blood count with differential, and lipase, were within nor-
mal limits. C-reactive protein and erythrocyte sedimenta-
tion rate were mildly elevated. Complement factor 3 (C3), 
complement factor 4 (C4), and C1 esterase inhibitor were all 
within normal limits (Table 2).

Abdominal computed tomography with intravenous con-
trast showed dilated, thickened small bowel loops with a 
small amount of free fluid in the paracolic gutters and pelvis 
(Figures 1 & 2). There was no pneumatosis, enteric vessel 
pathology, or abscess. Given the patient’s history of lisin-
opril use, intestinal angioedema was determined to be the 
most likely culprit. Following discontinuation of lisinopril 
and the administration of intravenous corticosteroids with 
antihistamines, her symptoms improved. She returned 
twice to the emergency room in the subsequent two weeks 
after discharge with similar symptoms that resolved with 
supportive care.

DISCUSSION 

Angioedema is a well established, albeit infrequent, com-
plication of ACEi therapy with an estimated incidence 
between 0.1% and 0.7%.1,2 A vast majority of ACEi- 
induced angioedema cases present with non-pitting edema 
of the lips, tongue, face, upper airway, and larynx, requiring 
ventilatory support in up to 7% of cases.3 Rarely, patients 
develop predominantly visceral angioedema instead. These 
patients typically present with a diffuse abdominal pain, 
vomiting, diarrhea, and ascites. In one review of 34 cases 
of ACEi-induced angioedema, 100% of patients reported 
vomiting, 76% emesis and 47% diarrhea.4 Simultaneous 
orofacial involvement is uncommon, but has been reported.5 
Up to 54% of reported cases of ACEi-induced intestinal 
angioedema present within three days of initiation of an 
ACEi,6 but patients have also been diagnosed after up to 
nine years of ACEi treatment.7 Because symptoms are 
non-specific and typically resolve within 24–48 hours, many 
patients have multiple, recurrent episodes before a diagno-
sis is made.7 While most cases of angioedema have been 
reported in patients taking lisinopril, other ACEi have been 
implicated, including enalapril, captopril, and benazepril.8 
In a study of 111 patients with ACEi-induced angioedema, 
46% were found to have recurrence of angioedema after 
discontinuing the ACEi, typically within the first month.9 
Female sex has been reported as a risk factor for ACEi-in-
duced angioedema broadly,10 and 85% of patients with ACEi- 
induced angioedema of the small bowel have been female.4 

Given its non-specific presentation, there is a broad dif-
ferential diagnosis for patients presenting with intestinal 
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angioedema relating to ACEi treatment. The acute onset of 
abdominal pain, nausea, vomiting, and diarrhea can mimic 
many causes of a surgical abdomen, including appendi-
citis, cholecystitis, small-bowel obstruction, and acute 
mesenteric ischemia. Symptoms can also resemble gastro-
intestinal infections, inflammatory bowel disease, vasculi-
tis, and obstructing lymphomas. Many cases of intestinal 
angioedema have undergone surgical exploration or endo-
scopic biopsy prior to reaching the final diagnosis.11-13 Beyond 
ACEi, there are a number of other causes of angioedema 
including allergic angioedema, hereditary angioedema with 
C1 deficiency, hereditary angioedema with normal C1, 
acquired angioedema, and NSAIDs.14 

Work-up includes a complete blood count, complete 
metabolic panel, stool antigen and infectious assays, and 
complement studies (C3, C4, and C1 esterase inhibitor) to 
rule out hereditary or acquired angioedema.4,8 Ultrasound 
and computed tomography (CT) are non-invasive, useful 
tools to investigate ACEi-induced angioedema, as they can 
demonstrate supportive findings and rule out other etiolo-
gies. Characteristic CT findings include dilated bowel loops, 
thickened mucosal folds, ascites, and mesenteric edema 
resembling a “stacked coin” or “doughnut.”11,15 Ascites has 
been reported in 59% of cases.8 The jejunum followed by 
the ileum and duodenum are most commonly affected,11 
but involvement of the distal antrum and pylorus of the 
stomach have been reported as well.16 Proposed diagnostic 
criteria for ACEi-induced intestinal angioedema include the 
following: 1) Use of an ACEi (regardless of dose or duration), 
2) Non-specific abdominal complaints with the presence of 
bowel edema, 3) Resolution of symptoms upon discontinua-
tion of the ACEi, and 4) Absence of alternative diagnoses for 
abdominal symptoms.17

There is no standardized treatment of ACEi-induced intes-
tinal angioedema. Once a diagnosis has been established, the 
most important intervention for the resolution of symptoms 
is cessation of the ACEi. Additional supportive care mea-
sures include intravenous fluids, bowel rest, pain manage-
ment, and anti-emetics. Most cases resolve within 48 to 72 
hours with conservative measures. Corticosteroids, antihis-
tamines, and epinephrine are the mainstays of treatment in 
histamine-mediated angioedema and anaphylaxis, and, as in 
our patient, are often administered empirically in cases of 
ACEi-induced angioedema. Unfortunately, these interven-
tions have shown minimal efficacy in bradykinin-driven 
cases of angioedema.14,18,19 Symptoms are typically isolated to 
the small bowel, although simultaneous small bowel and oro-
facial involvement has been reported, and physicians should 
also monitor for signs of facial edema and impending airway 
collapse.5 Several agents used in the treatment of heredi-
tary angioedema have been investigated for ACEi-induced 
angioedema, including tranexamic acid, icatibant (bradyki-
nin B2 receptor antagonist), ecallantide (kallikrein inhibitor), 
berinert (C1 inhibitor concentrate), and fresh frozen plasma. 

Although these agents should theoretically be effective in the 
treatment in bradykinin-mediated angioedema, they have 
shown conflicting efficacy in ACEi-induced angioedema and 
remain under investigation. Currently, their use is mainly 
recommended in severe cases with worsening angioedema 
threatening the airway, particularly when the etiology has 
not been definitively established.14,19 Following an episode of 
ACEi-induced angioedema, patients should be switched to 
other agents. Of note, although previous studies had linked 
angiotensin II receptor blockers (ARBs) to an increased risk 
of angioedema,20 more recent large-scale meta-analyses and 
cohort studies have found these agents to be safe alterna-
tives.21,22 Angioedema has also been reported with direct 
renin inhibitors (i.e., aliskiren).23

CONCLUSIONS

Given its rarity and non-specific symptoms, there are no 
studies characterizing the incidence of ACEi-induced intes-
tinal angioedema and therefore it is likely underdiagnosed.24 
A careful history and physical examination as well as labo-
ratory studies and imaging can help establish this diagnosis 
while ruling out other similarly presenting etiologies. This 
condition typically resolves with supportive care within 
48-72 hours of discontinuation of the offending ACEi; how-
ever, symptoms frequently recur. Increased awareness is 
essential to prevent repeated occurrences of gastrointestinal 
symptoms, rehospitalizations, and potentially unnecessary 
endoscopic or surgical interventions.
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