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Abstract

Angioedema is a self-limited, localized tissue swelling, resulting from fluid extravasation into interstitial spaces. It may
occur in isolation or be accompanied by urticaria and/or anaphylaxis. The phenomenon has been linked to multiple medica-
tions, including non-steroidal anti-inflammatory drugs (NSAIDs) and angiotensin-converting enzyme inhibitors (ACEIs).
NSAID-induced angioedema is observed in < 0.3% of patients taking NSAIDs. While isolated visceral angioedema has been
reported from ACETIs, it has not been documented from NSAID use, particularly aspirin usage. Here, we report a case of

isolated visceral angioedema attributed to aspirin use.

Keywords Angioedema - Small bowel - Non-steroidal anti-inflammatory drugs - Aspirin

Introduction

Angioedema can affect multiple tissues, either as a diffuse,
multi-organ process or in the tissue of a specific organ. Iso-
lated visceral angioedema (VA)—the swelling of the bowel
wall without systemic edema—has been observed in associa-
tion with several medications, particularly with angiotensin-
converting enzyme inhibitors (ACEIs) [1]. While non-steroi-
dal anti-inflammatory drugs (NSAIDs) have been linked to
angioedema [2], to date there has been no report of NSAIDs
associated with isolated VA. In this report, we document a
case of an 80-year-old woman with isolated VA suspected
to be related to her consumption of 325 mg of aspirin twice-
daily, which would be a unique clinical entity within the
published literature.
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Case report

An 80-year-old woman presented to an outside institution
with acute epigastric pain, nausea, and vomiting. Her medi-
cal history included end-stage renal disease secondary to
ANCA-associated vasculitis, status post kidney transplant
13 years prior to current presentation (on tacrolimus and
prednisone), the surgery for which had required a 2 cm small
bowel resection and side-to-side anastomosis. She addition-
ally carried a history of hysterectomy for localized uterine
cancer, hypertension managed with lisinopril, and aspirin
325 mg BID for lumbago. She had experienced multiple
instances of similar abdominal pain, nausea, and vomiting
over the preceding year which had been attributed to small
bowel obstruction from post-surgical adhesions, which
responded to conservative therapy.

At this presentation, a computed tomography (CT) scan
showed diffuse moderate thickening of the small bowel,
particularly at the distal ileum, as well as thickening in the
transverse colon. A possible superimposed closed small
bowel loop was described in the left upper quadrant, but no
other transition points distally. She was managed with bowel
rest and intravenous hydration and discharged a few days
later when asymptomatic. 1 month later, while still asymp-
tomatic, she underwent non-contrasted MRI for surveillance
of a pancreatic cyst, and the entire bowel showed no dilation
or wall thickening.

Two weeks after her MRI, she had recurrence of nau-
sea, vomiting, and abdominal pain. A CT scan showed
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multiple dilated, fluid-filled loops of small bowel, with a
possible transition point at the anastomotic site in the right-
lower quadrant. Her symptoms resolved with conservative
management.

Two months later, she presented to our hospital with a
recurrence of the same symptoms. A CT scan showed wall
thickening and increased mucosal enhancement of several
stretches of dilated ileum/distal jejunum (Fig. 1), as well
as new thickening in the rectosigmoid colon extending to
the descending and the mid-transverse colon (Fig. 2). There
was no transition point to suggest bowel obstruction. The

splanchnic vasculature appeared patent. A pediatric colo-
noscope could not safely traverse the sigmoid colon due to
sharp angulations, so a gastroscope was inserted anally to the
level of the hepatic flexure at 50 cm, revealing unremarkable
mucosa (Fig. 3). A capsule endoscopy was not pursued due
to the elevated risk of capsule retention from her surgical
adhesion burden, and balloon-assisted enteroscopy to evalu-
ate and sample the small bowel posed considerable risk for
colon perforation given the technical challenges of her colo-
noscopy so was similarly avoided. She was managed with
bowel rest and intravenous hydration and improved within

Fig.1 Computed tomography (CT) scan of the abdomen with intravenous contrast showed wall thickening, edema and increased mucosal

enhancement of multiple loops of the ileum and distal jejunum (arrows)

Fig.2 Computed tomography (CT) scan of the abdomen with intravenous contrast showing thickening at rectosigmoid colon walls (a) and cir-

cumferential wall thickening at descending colon (b)
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Fig.3 Colonoscopy showing normal appearing mucosa with no
mucosal edema or erythema

days. Given the absence of definitive bowel obstruction, as
well as thickening of the bowel wall, it was thought she may
have VA, thus her lisinopril was switched to amlodipine on
discharge. Her aspirin, which was held during admission,
was resumed.

One month later, she presented with the same symptoms,
with a CT scan showing multiple areas of thickened walls
of the small bowel (Fig. 4), as well as the colon, worsened
from the prior examination, also with no transition point
(Fig. 5). Evaluation showed unremarkable values for com-
plete blood count with a normal absolute eosinophil count

of 0.29x 10°/L (Normal range 0.03-0.48 x 10°/L), normal
albumin level of 3.5 g/dL. (Normal range 3.5-5.0 g/dL), and
normal liver function tests. C-Reactive Protein (CRP) was
elevated at 28.7 mg/L. (Normal range < 8.0 mg/L). Serum
complement C4 level and C1 esterase inhibitor functional
assay were normal. Stool microscopy was negative for ova
and parasites. Stool pathogen PCR panel was negative, as
well, and serum cytomegalovirus DNA was unremarkable.
The Kappa/Lambda free light chain ratio was within normal
limits.

As there had been no ACEI exposure for the prior month,
it was suspected that the trigger was her 325 mg of aspirin,
which was discontinued. The patient improved within 24 h
and was discharged. Five weeks later, while asymptomatic,
she underwent a CT scan with oral contrast, which showed
resolution of the bowel wall thickening (Fig. 6).

The patient was scheduled to follow up with us, however,
she was unable to since it was the peak of the COVID-19
pandemic. She did, however, have a telehealth visit with her
transplant nephrologist, 6 months after discharge, where she
stated that her bowel symptoms have greatly improved and
that there was no recurrence of symptoms. Two months later
after the telehealth visit, she unfortunately developed pneu-
monia secondary to COVID-19 infection and passed away.

Notably, in no episode described did the patient expe-
rience constitutional symptoms, dermatologic changes, or
dyspnea/wheezing/hemoptysis. Nor did she have evidence
of worsening renal function, hematuria, or end-organ dys-
function. She had no exposure to new medications, foreign
travel, or dietary changes.

Fig.4 Computed tomography (CT) scan of the abdomen with intravenous contrast showing similar findings with interval worsening of bowel
wall thickening (arrows) compared to the previous CT scan. Diffuse mesenteric and visceral edema can be appreciated
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Fig.5 Computed tomography (CT) scan of the abdomen with intra-
venous contrast shows worsening wall thickening at both the colon
(red arrow) and the small bowel walls (blue arrow)

Discussion

NSAIDs are the most commonly prescribed analgesic and
anti-inflammatory medication, accounting for 5-10% of all
drugs prescribed annually [3]. NSAID, including aspirin,
usage in the United States (US) continues to increase [4].
As such, clinicians must be aware of the spectrum of their
adverse effects. These include a host of gastrointestinal
phenomena, primarily manifesting as erosions, ulcerations,
and strictures [5]. To enhance clinician’s knowledge of

additional effects, we present a case of recurrent isolated
VA that was attributed to aspirin use.

Angioedema of the bowel typically presents with recur-
rent episodes of abdominal pain, nausea, and vomiting, simi-
lar to the presentations described in this case. The absence
of cutaneous, oral, or respiratory symptoms should not pre-
clude the diagnosis of angioedema, as gastrointestinal mani-
festations can predate the other symptoms by several years or
can be the sole complaint [1, 6]. Multidetector CT scan is the
imaging of choice. The hallmark findings include localized
circumferential bowel wall thickening—typically without
frank obstruction—as well as mesenteric edema, and ascites.
The length of affected bowel typically ranges from 20 to 60
cm and has a wall thickness range of 4-9 mm [6].

Beyond isolated VA, the differential diagnosis of mul-
tifocal visceral wall thickening without frank obstruction
includes vasculitis, ischemia, Crohn’s disease, infection,
lymphoproliferative diseases, and radiation enteritis [6].
Many etiologies ultimately rely on histologic evidence,
however, access to the affected portion of small bowel in
our patient had significant technical limitations due to the
patient’s anatomy, and unfortunately no biopsies were taken
of the affected colon at the time of endoscopic observa-
tion. Our clinical reasoning, therefore, is composed from
patterns from the patient’s history, physical exam, macro-
scopic endoscopic appearance, laboratory parameters, and
clinical trajectory in the absence of additional treatments.
Vasculitides—such as eosinophilic granulomatosis with
polyangiitis, microscopic polyangiitis-induced enteritis, IgA
vasculitis, and lupus enteritis—can often be ruled out by the
lack of associated clinic and immunologic criteria [7]. Our
patient notably lacked multisystem involvement that char-
acterizes these disorders. Eosinophilic granulomatosis with
polyangiitis is frequently triggered by allergens or infections.
Nearly 100% of patients have a diagnosis of asthma and
the mean age of diagnosis is 50 + 16 years. Patients typi-
cally have peripheral eosinophilia and a normal CRP [8, 9].
Our patient did not have a history of asthma, presented with

Fig.6 Five weeks after discontinuing her twice-daily aspirin, the patient underwent computed tomography (CT) with oral (no IV) contrast,
which showed interval resolution of the small bowel and colon wall thickening
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those symptoms at the age of 80 and her laboratory results
argued against this diagnosis. Microscopic polyangiitis-
induced enteritis is a necrotizing small vessel vasculitis and
would be expected to show ulcerations of the small bowel
from compromised vascular supply (no such findings were
observed in the affected colon endoscopically). While gas-
trointestinal involvement is common in IgA vasculitis, it is
relatively less common in the elderly population. Further-
more, it is typically accompanied with the characteristic
palpable symmetrical purpura across pressure-dependent
areas—an observation which is absent in our patient as
well. Erythema, petechia, and ulcers are commonly seen in
colonoscopy [10]. Systemic lupus erythematosus is an auto-
immune multisystem disorder that typically affects young
to middle aged women. It would be uncommon to present
in the 7th—8th decades of life without any new cytopenia,
dermatologic symptoms or renal involvement. Furthermore,
if vasculitis were the etiology, we would have expected to
observe ischemic enterocolitis or ulcerations in the colo-
noscopy from the compromised blood supply. We did not
manage the patient with additional immunosuppression, and
thus, it would be unexpected for the patient to have such
rapid symptomatic resolution if the proposed etiology is
vasculitis [11].

Given the lack of frank ulcerations of bowel mucosa,
micro-inflammatory disorders were also in our differential.
Eosinophilic gastroenteritis, for instance, can present with
similar symptoms; however, it most commonly affects the
stomach, followed by the small bowel, and rarely affects the
colon. Patients typically have history of seasonal or food
allergies, or asthma; and laboratory findings while non-spe-
cific, include eosinophilia, hypoalbuminemia, and elevated
liver function tests. The symptoms are typically improved
with discontinuation of inciting allergens and/or adminis-
tering corticosteroids [12]. Our patient lacked any of these
features. Microscopic enteritis would more commonly affect
the small bowel and would be unlikely to show pronounced
changes on cross sectional imaging or endoscopy with bowel
wall thickening and edema, as the condition is characterized
by microscopic and submicroscopic changes of the tissue.

The patency of mesenteric vessels and lack of a history
of mesenteric insufficiency helps rule out visceral ischemia.
The absence of stricturing or penetrating bowel disease, as
well as frequent episodic presentation and resolution with-
out immunosuppression point away from Crohn’s disease.
The absence of diarrhea, fever, lymphadenopathy, and
identified pathogen in the stool point away from infectious
etiologies. Finally, we did consider lymphoma, multiple
myeloma, Waldenstrom’s macroglobulinemia, and chronic
lymphocytic leukemia part of our differential. However, our
patient had a normal complete blood count and differen-
tial, no B symptoms (fever, night sweats, and weight loss),
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lymphadenopathy, or splenomegaly. The Kappa/Lambda free
light chain ratio was within normal limits, as well.

Within isolated VA, etiologies include C1 inhibitor defi-
ciency, which can be hereditary or acquired and is assessed
with a serologic functional assay [13]. If not present, medi-
cation-associated VA should be suspected. ACEIs are by far
the most commonly observed medications associated with
angioedema, though other medication associations, such as
with sirolimus, have been reported in the literature [14].

While ACEIs are thought to the most common etiology of
isolated VA, the prevalence of ACEI-induced VA is impre-
cisely appreciated due to the paucity of overall cases of iso-
lated VA. It is thought to be independent of the duration of
ACElISs intake, as ACEI-induced VA has been reported from
2 days to 10 years from the start of on-going ACEI therapy
[1, 6]. While there is no gold standard in diagnosing the
ACElI-induced VA, a consistent clinical picture that resolves
within 24-48 h after discontinuation of ACEI supports the
diagnosis. This timeline stands to reason given the half-life
of lisinopril—the most commonly prescribed ACEI in the
US—of 12 h [6]. Evaluation by upper endoscopy or colonos-
copy is usually unremarkable, though there have been some
reports of using balloon-assisted enteroscopy to evaluate the
distal small bowel, which is the usual site of involvement of
drug-induced VA [15]. Beltrami et al. [16] showed a 46%
recurrence rate of general angioedema after ACEI discon-
tinuation, however, out of the 111 patients in that cohort,
there was no recurrence of VA after ACEI discontinuation.

Other authors have suggested the possibility of other
drugs instigating VA and thereby confounding the interpre-
tation of recurrence of VA [17]. It is plausible, given their
widespread use, that concurrent aspirin use may have con-
tributed to these scenarios and led to an underappreciation of
alternate pharmacologic causes of angioedema generally and
VA specifically [18, 19]. To date, there has been no report in
the literature of aspirin causing VA, which we aim to amend
through presentation of this case.

Ostensibly aspirin-induced VA follows similar mechanis-
tic underpinnings of NSAID-induced angioedema (NIA).
NIA presents in 0.1-0.3% of the population taking NSAIDs
and has been reported to principally affect the face and be
accompanied by urticaria [2]. It is thought to arise from
inhibition of cyclooxygenase-1 (COX-1), which leads to
preferential direction of arachidonic acid to the lipoxy-
genase pathway, prompting an increase in production of
vasoactive leukotrienes responsible for increased capillary
permeability, fluid extravasation, and edema [13]. One of
the leading factors involved in the pathogenesis of NSAID-
induced enteropathy (NIE) is the inhibition of COX-1 and
the attendant prostaglandin deficiency [20]. The shared
pathologic mechanism of NIA and NIE may help explain
why NSAIDs and aspirin have a predilection for small bowel
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Table 1 Clues for diagnosing
NSAID-induced visceral
angioedema

No transition point seen on CT

Acute episodic presentation of abdominal pain, nausea and vomiting
CT abdomen with contrast showing signs of bowel wall thickening, potentially with upstream dilation

Interval clinical improvement paralleling radiologic improvement of bowel thickening

Normal C4 level and C1 esterase inhibitor functional assay

Absence of alternative diagnoses

Symptom resolution after discontinuation of NSAIDs

manifestations, though it is unclear why patients may have
NIE instead of NIA.

To fully make a diagnosis of aspirin-induced VA, other
bowel-related pathology from NSAIDs/aspirin exposure
need to be excluded. It is unlikely for our patient to have
had NIE, since in addition to the pathogenesis mentioned
earlier, there is a major COX-independent factor contribut-
ing to the development of NIE, which is the topical effect
of NSAIDs on the mitochondria of the intestinal epithelial
cells [21, 22]. Unlike other NSAIDs, aspirin cannot exert
this topical effect since it is immediately absorbed in the
stomach and duodenum and thus, it typically does not cause
ileitis [21-23]. Collagenous colitis form NSAIDs was con-
sidered but is not associated with radiologic changes seen
here and is typically associated with diarrhea rather than
episodic obstructive symptoms [24, 25]. NSAID associated
ileitis/colitis is commonly associated with mucosal surface
changes, leading to erosions and ulcerations, which were not
observed on the colonoscopy. While these entities can be
associated with obstructive symptoms, this is characteristi-
cally from stricturing bowel disease, which would not have
abrupt symptomology and radiologic onset and resolution
[26].

This case highlights several critical learning points for
clinical practice. First, this patient’s diagnosis was delayed
due to anchoring on small bowel obstruction, given the
patient’s surgical history, even when no obvious transition
point was identified and bowel thickening occurred distal
to instances where a putative obstruction was suspected.
Second, the diagnosis of VA was considered and attributed
to ACEIs use. This was a reasonable instinct, as isolated
VA is most commonly associated with ACEIs use; how-
ever, when the VA recurred 1 month after discontinuation of
lisinopril, the literature suggests that alternate causes should
be explored. Finally, after considering the above differential
for bowel thickening—and noting the oscillating pattern of
obstructive symptoms associated with bowel edema and res-
olution of symptoms associated with radiologic normaliza-
tion of the bowel, which illustrates the cadence of isolated
VA—it was determined that the patient’s NSAIDs were the
most likely cause of her recurrent episodes of VA; neverthe-
less, histologic appraisal of affected tissue when feasible
would enhance the diagnostic evaluation considerably in

such cases. Table 1 highlights the teaching pearls for mak-
ing a diagnosis of NSAID-induced VA.
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