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HereditaryAngioedema (HAE) is a rare autosomal dominant (AD) disease characterized by deficient (type 1) or nonfunctional (type
2) C1 inhibitor protein. The disorder is associated with episodes of angioedema of the face, larynx, lips, abdomen, or extremities.
The angioedema is caused by the activation of the kallikrein-kinin system that leads to the release of vasoactive peptides, followed
by edema, which in severe cases can be life threatening. The disease is usually not diagnosed until late adolescence and patients
tend to have frequent episodes that can be severely impairing and have a high incidence of morbidity. Gastrointestinal involvement
represents up to 80%of clinical presentations that are commonly confusedwith other gastrointestinal disorders such as appendicitis,
cholecystitis, pancreatitis, and ischemic bower. We present a case of an HAE attack presenting as colonic intussusception managed
conservatively with a C1 esterase inhibitor. Very few cases have been reported in the literature of HAE presentation in this manner,
and there are no reports of any nonsurgical management of these cases.

1. Introduction

HAE is a condition presenting as recurrent attacks of angioe-
dema usually without symptoms of pruritus or urticaria. It
is an autosomal dominant condition typically presenting in
childhood, characterized by nonpitting edema of subcuta-
neous and mucosal tissues and usually associated with the
upper respiratory and gastrointestinal systems [1, 2]. Patients
may experience nausea, vomiting, diarrhea, pain syndromes,
and laryngeal swelling that may be life threatening [3]. This
topic review will focus on the gastrointestinal complications
of HAE as a potential area of misdiagnosis leading to surgical
morbidity. It has been estimated that 1 in 10,000–50,000
persons is affected byHAE across any ethnic group. Although
a recent study from Norway proposed that 1 per 100,000
of the population may be affected, the exact prevalence of
the disease is not known [2, 4]. The age of onset of HAE is
variable and can present in children less than one year old,
with laryngeal attacks developing usually after the age of three
and increasing in frequency after puberty [3].

2. Case Presentation

A 19-year-old female presented to the Emergency Depart-
ment (ED) with complaints of abdominal pain. The patient
was in her usual state of health when she experienced an
acute onset of abdominal pain, localized to the right upper
quadrant. The pain was described as cramp-like in character,
accompanied by numerous bouts of vomiting and diarrhea,
both of which were nonbloody. Her past medical history
was significant for low complement C4 performed at the
time of diagnosis. The patient’s father has a known history
of type 1 HAE. Her medications include an intravenous
(IV) C1 esterase inhibitor (Cinryze) taken every 3 days for
HAE symptom prophylaxis and subcutaneous (SC) icatibant
(Firazyr) to be used during an acute attack.Thepatientwas on
a clinical trial of Cinryze for prophylaxis as instructed by her
allergy specialist. She had experienced similar episodes in the
past which resolved with immediate treatment with Cinryze
and Firazyr. The patient’s symptoms were well controlled on
this regimen until 1 month agowhen her symptoms increased
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Figure 1: CT abdomen demonstrating colocolic intussusception at the hepatic flexure (arrow).

in frequency to 1 episode aweek. She denied any change in her
daily activities but did admit increased stress due to college
final exams. Within an hour of her current symptom onset
the patient used one application of Cinryze and Firazyr, but
the pain was unrelenting and she decided to go to the nearest
ED. In the ED the patient was found to have an elevated
blood pressure of 148/100mmHg.Her physical exam revealed
tenderness in the umbilical and right upper quadrant upon
light palpation. There was no guarding, rigidity, or rebound
tenderness, and Murphy’s sign was not elicited. Her head,
neck, chest, extremities, and skin exam did not reveal any
significant findings.

Laboratory work-up revealed a normal complete blood
count and comprehensive metabolic panel. Serum amylase,
lipase, and urinalysis were all within normal limits. Her C-
reactive peptide was not obtained at the time of evaluation.
Abdominal CT scan demonstrated a 2.4 cm segment of
colocolic intussusception in the region of the hepatic flexure
with a normal appearance of the appendix (Figure 1).

The patient was admitted to the hospital and was given
supportive care with IV fluids and pain medications and
kept nothing per mouth (NPO) while the surgery team
was consulted along with her outpatient allergy specialist.
Additional diagnosis such as tumor or adhesions causing
her abdominal pain was not contemplated given that she
had no prior history of abdominal surgeries and the CT
findings did not reveal a mass of concern. Her allergist
recommended beginning treatment with three 1,000-unit
doses of IV Cinryze delivered every 2 hours in an attempt to
subside the edema causing the intussusception.The initiation
of therapy with IV Cinryze was roughly 4 hours after arrival
to the ED. If the treatment failed, then the patient would be
scheduled to undergo air-contrast enema for decompression.
Overnight the patient’s abdominal pain resolved, and repeat
CT imaging demonstrated resolution of the intussusception
and a normal appearance of the bowel wall with no evidence
of obstruction (Figure 2). The patient was able to tolerate
advancement in her diet and was discharged home later

that day with a follow-up appointment with her allergy
specialist.

3. Discussion

The angioedema in HAE develops secondary to excess
bradykinin production due to low levels of functionally active
C1 inhibitor (C1 INH). This leads to the activation of the
kallikrein-kinin system causing the release of vasoactive pep-
tides and ultimately angioedema formation [5]. Several types
of HAE resulting from a genetic disorder have been identified
that are not related to acquiredC1 inhibitor deficiency or drug
induced angioedema. Type 1 HAE is the cause of the disease
in about 85% of HAE patients due to deficiency of the C1
INH protein (quantitative defect). Type 2 HAE comprises the
majority of the remaining 15% of patients with HAE with a
normal or elevated level of the C1 INH protein but with a
functional deficiency (qualitative defect). Both types 1 and
2 are a result of a mutation in the C1 INH gene [3, 5]. A
third type of HAE has been found, primarily in women, with
normal C1 INH protein and the mutation is actually in the
coagulation factor XII gene [5].

Characteristic locations for HAE attacks involve the skin,
upper respiratory tract, and gastrointestinal system [1, 2].
Symptoms are self-limited, progressing over hours, and can
persist from 1 to 4 days and the frequency of attacks can vary
from weekly to a few attacks per year [1, 6]. Premonitory
symptoms associated with HAE can develop as little as hours
or up to days before the start of an attack [7].

Common prodromal symptoms include nausea abdom-
inal pain, rash, fatigue, muscle aches, numbness, and tin-
gling [8]. Prodromal skin changes can be described as a
nonurticarial erythematous discoloration on the extremities
and trunk with reticulate and serpentine appearance similar
to that of erythema marginatum [9]. Cutaneous attacks of
HAE typically involve swelling of the skin, which was present
in 97% of episodes in one study with 221 patients. Face,
genitals, upper more often than lower extremities, and rarely
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Figure 2: CT abdomen after C1 INH treatment, demonstrating resolution of intussusception (arrow).

the neck and trunk were the most notable locations of
swelling. Laryngeal edema is the most serious complication
that can become life threatening but is a relatively rare
event. Only 0.9% of all edema episodes involved laryngeal
edema. However, 51% of patients did admit to experiencing
some sensation of tightness in the throat, hoarseness, and
aphonia/dysphonia in their lifetime. Laryngeal edema can
occur alone or with simultaneous swelling of the soft palate,
tongue, and uvula [10].There have also been reports of attacks
manifesting as headaches, temporary neurologic deficits,
swelling and spasms of the urethra andbladder, joint swelling,
chest tightness and pain, and renal colic [10, 11].

Gastrointestinal tract involvement is an important feature
and one of the most common in HAE. The difficulty in rec-
ognizing gastrointestinal symptoms as being related to HAE
often leads to a delay in diagnosis and to unnecessary surgical
procedures [1, 12, 13]. The most common symptoms include
varying degrees of nausea, vomiting, diarrhea, and abdomi-
nal pain, which are the result of intestinal edema [1, 12–14].
The abdominal pain can present acutely or as recurrent pain
and is described by patients to be cramping and colicky in
nature [14]. The pain patients experience can be moderate
to severe in intensity and is usually present in 43–93% of all
HAE attacks [12]. Many of these abdominal pain symptoms
can occur for many years without any associated respiratory
or cutaneous involvement. Not only does the transient edema
of the bowel wall cause the aforementioned symptoms, but
it may also lead to intestinal pseudoobstruction [13, 14].
The entire gastrointestinal tract can be involved in HAE
attacks leading to a wide range of clinical manifestations
(Table 1). The oropharynx and esophagus can be involved
which leads to feeling of dysphagia. Stomach and small
intestinal involvement cause nonspecific findings of abdomi-
nal pain, vomiting, and diarrhea. Liver involvement can lead
to elevated transaminases, exudative ascites, and reversible
parenchymal changes. Pancreatic edema can cause partial
duct obstruction, which can present as recurrent episodes
of pancreatitis [13, 14]. Constipation was a common finding
when therewas colonic involvement, with only a few reported
cases of intussusception [13–15]. Severe consequences such

Table 1: Gastrointestinalmanifestations ofHereditaryAngioedema.

Site Clinical manifestation Frequency
(%)

Skin Swelling and edema 97% [10]

Oropharynx
Laryngeal edema 0.9% [10]
Tongue swelling 0.3% [10]
Dysphagia 16% [34]

Abdomen

Nausea and vomiting 88% [34]
Crampy and colicky
abdominal pain 43–93% [12]

Abdominal distention 72.8% [15]

Ascites 30% [15]
80% [35]

Diarrhea 15% [36]
65% [14]

Circulatory
system Hypovolemic shock 4.4% [15]

Less frequent
presentation

Pancreatitis Rare
[13, 14, 37]

Intussusception Rare
[13–15, 38]

Tetany Rare [15]
Dysuria Rare [39]

as circulatory collapse may occur due to a combination of
vasodilation, fluid loss from emesis and diarrhea, and fluid
extravasation from bowel wall edema and ascites. This can
lead to considerable hypovolemia and hemoconcentration.
According to one observation study of 33,000 gastrointestinal
attacks in 153 HAE patients, circulatory collapse occurred in
4.4% of all attacks [15]. In the same study, there was only one
case of intussusception, and the patient underwent surgical
resection without reported complications. The majority of
abdominal attacks last 2–4 days with preceding symptoms
of irritability, fatigue, hunger, aggressiveness, and erythema
marginatum [15].
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Table 2: Key findings of an international Internet based survey of
HAE patients in relation to surgical interventions.

Population group

Number of patients who
underwent unnecessary
surgery due to
misdiagnosis (𝑛)

Patients in the United
States with HAE 24 out of 125 (19%)

Patients in the United
Kingdom with HAE 12 out of 52 (24%)

The nonspecific character of HAE symptoms can lead to
an extensive work-up and unless there is a high index of
clinical suspicion, the diagnosis can be delayed leading to
inappropriate surgical interventions. Nationwide surveys in
Denmark and Spain found mean delays in diagnosis of 13–
16 years, with an international Internet based survey finding
of 8.3-year delay in diagnosis [16]. This delay often leads to
misdiagnosis and one study of 235 patients found that 1/3
of patients experiencing abdominal symptoms underwent
appendectomies and exploratory laparotomies [17]. Table 2
represents key results of the international Internet based
survey of HAE patients revealing the unnecessary surgical
interventions patients may endure before their disease is
identified.

Obtaining a detailed patient history and performing a
thorough physical exam are crucial to help direct the medical
team to appropriate diagnostic testing. Questions pertaining
to time of onset, duration, age at first attack, intervals between
attacks, triggering medication and events, family history
of similar symptoms, and a thorough review of systems
are areas of interest that should be investigated [12]. The
physical exam should include skin inspection for cutaneous
angioedema, typically nonpittingwith no associated pruritus.
Tongue, lip, and oral airway swelling may be present as
well as stridor on respiratory auscultation. The abdominal
exam may be nonspecific and the patient may exhibit dif-
fuse abdominal tenderness on palpation with bowel sounds
hyper- or hypoactive and shifting dullness if ascites is present.
The physical exam is mostly helpful during the acute attacks
[12, 14].

To confirm the diagnosis of HAE it is important to
correlate the history and physical exam findings with labo-
ratory and radiographic evidence. The recommended initial
screening laboratory testing forHAE includes serumC4 level,
C1 INH antigenic protein, C1 INH function/activity, and
serum C1q levels which is the result from C1 INH breakdown
[3, 14]. The C4 level is typically low in most cases of HAE
and is the quickest and most readily available screening test
[14, 18]. However, there is one case in the literature of a
patient with consistent normal complement C4 levels [19].
The findings of a low C4 along with low C1 INH level and
activity and a normal C1q level are confirmatory tests for
HAE type 1, while type 2 HAE laboratory findings would
reveal a normal C1 INH and C1q levels, but low C1 INH
functional activity. Complement studies should be repeated
after one month to confirm the results and diagnosis [3, 14].

Most abdominal attacks are not associated with elevations in
the white blood cell count, but patients experiencing severe
exacerbation may present with elevated neutrophils without
bands. An increase in hematocrit was also notable, likely
secondary to hemoconcentration from dehydration and fluid
translocation to the intestinal wall [13, 20, 21]. A recent
study did find a correlation between C-reactive protein levels
in HAE patients. Asymptomatic patients with HAE were
found to have elevated C-reactive protein levels at baseline.
The C-reactive protein levels increased during attacks and
were more likely to be elevated in abdominal attacks as
compared to other locations [22]. Table 3 lists the most
common gastrointestinal disorders and their distinguishing
features in comparison with abdominal attacks of HAE.

Radiologic tests may be helpful during initial investi-
gations of abdominal pain episodes but not necessary to
confirm a diagnosis of HAE. Abdominal X-ray during an
acute attack may show dilated small bowel loops, thickened
mucosal folds, air fluid levels, and a “thumbprint” sign rep-
resenting an area of mucosal edema [14, 23]. An ultrasound
of the abdomen can identify ascites and bowel wall edema
better than X-ray. Computed tomography (CT) with contrast
may be the most sensitive of the three imaging modalities
mentioned because of its ability to identify milder degrees of
intestinal edema, ascites, and dilated loops of bowel. A CT is
also useful in helping to eliminate other potential etiologies
for the patient’s abdominal pain [14, 23, 24]. Findings on
imaging are transient and bowel wall edema and ascites
may quickly resolve after the attack subsides and appear
normal if studies are delayed [14, 23]. Imaging is generally not
required if a patient with a known diagnosis of HAE is having
symptoms similar to episodes in the past.

The literature on endoscopic procedures in HAE episodes
is minimal, and it is generally not a recommended step
during diagnosis. Upper endoscopy reports described the
mucosa to appear erythematous and edematous with findings
of small nodules and raised erosions [13, 14]. Colonoscopy
has revealed areas of extensive mucosal edema leading to
almost total occlusion of the colonic lumen, with biopsies
showing normal histology [13]. The scarcity of reports about
endoscopic evaluation may be due to self-limiting course
of HAE and because of the high risk of precipitating an
oropharyngeal attack with endoscopic manipulation [13, 14].

The treatment options for HAE patients involve sup-
portive care, individualized action plans, pharmacological
treatment, and prophylactic measures. This combination can
prevent or minimize future attacks and save the patient from
unnecessary exploratory laparotomies, appendectomies, or
other invasive procedures. These treatment guidelines are
based on the World Allergy Organization (WAO) 2012 and
practice parameters developed by a Joint Task Force of
American College of Allergy, Asthma and Immunology and
American Academy of Allergy, Asthma and Immunology in
2013 [25, 26]. During an acute attack the initial steps in every
case should be to assess hemodynamic stability and target
therapy to achieve stability. Airway patency and protection
should be the first priority because edema in the oropharynx
can lead to fatal asphyxiation [14, 25].Those in severe respira-
tory distress may need intubation until medical therapy gains
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levels of efficacy [25, 26].The patient should have intravenous
IV access placed immediately to administer IV hydration to
counter the hypotension a patient may develop secondary
to fluid shifts and to administer medications [14]. There are
3 medications that are currently approved for treatment in
acute attacks in HAE that include a plasma-derived C1 INH
for intravenous administration and bradykinin antagonist
and inhibitors icatibant and ecallantide via subcutaneous
administration [14, 25, 26]. All these first line options have
shown themselves to be safe and effective in acute attacks. It is
recommended that all patients with HAE should have access
to these on-demand therapeutic agents, which the patient
may self-administer, as early treatment has been shown to
be advantageous [26]. Plasma-derived C1 INH replacement
protein marketed as Berinert is made from pooled human
blood and works by replacing the deficient protein thereby
inhibiting angioedema pathways. The adverse side effects
that have been reported include nausea, vomiting, abdominal
pain, muscle spasms, diarrhea, headache, and rash [14]. Some
thrombotic events have been noted in premature neonates at
extremely high doses; however, this has occurred in off-label
use [26].

Icatibant marketed as Firazyr is a bradykinin receptor
antagonist that has been approved for on-demand use by
the FDA in acute attacks. Bradykinin can cause angioedema
by activation of B2 bradykinin receptors. This pathway is
blocked by icatibant because the medication competitively
binds to these B2 receptors. Efficacy studies have shown that
when compared to placebo and tranexamic acid significantly
more patients had symptom relief at the 4-hour follow-
up period with icatibant [27]. Comparing the icatibant
treatment group to placebo, initial symptom relief occurred
at 0.8 hours compared to 3.5 hours, and complete symptom
relief occurred at 8 hours compared to 36 hours. None of
the patients treated with icatibant required any additional
rescue medications before symptom resolution [28]. It is
recommended in patients 18 years or older. Side effects
reported include transient local injection site irritation, but
no allergic reactions have been reported [26]. Another option
is treatment with a kallikrein inhibitor such as ecallantide,
marketed as Kalbitor. By inhibiting kallikrein activity, the
cleavage of kininogen to bradykinin is inhibited therefore
impeding edema progression [26]. It has been approved by
the FDA for on-demand treatment in patients 16 and above
for all types of HAE attacks [14, 26]. Some patients may
develop nonneutralizing antibodies to the drug after repeated
uses, leading to anaphylactoid-type reactions in 2-3% of the
patients. This is why the FDA recommends that a trained
healthcare provider administer the medication, preferably
in a facility with the ability to manage anaphylaxis [25].
Another agent approved for the treatment of acute attacks
of HAE is conestat alfa (branded as Ruconest), a human
recombinant C1 esterase inhibitor purified from the milk of
transgenic (genetically modified) rabbits. It is intended to
restore the level of functional C1 esterase inhibitor in the
plasma, which will subsequently treat the acute attack of
swelling. In comparison to the plasma-derived C1 INH, it
demonstrated comparable time to first improvement and to

resolution of symptoms, making it a reasonable alternative
[29].

Epinephrine, antihistamines, and corticosteroids have
been proven to be ineffective and are not recommended
as part of the HAE treatment regimen. This is because the
swelling caused in HAE is due to bradykinin, and the medi-
cations mentioned above do not antagonize the generation of
effects of bradykinin. Prior to the research and development
of the present approved interventions, fresh frozen plasma
FFP had been used to abate acute HAE attacks because it
contains high circulating levels of C1 INH protein, but it also
contains prekallikrein, kininogen, and coagulation factor XII
which may lead to worsening of attacks in some patients.
Caution is advised if this treatment option is considered [25].

Novel to our case is the fact that after being treated with
Cinryze the patient’s intussusception resolved completely, as
confirmed by CT scan. This management strategy prevented
further invasive interventions, including air-contrast enema.
There are only a few reports of intussusception in the litera-
ture regarding HAE patients, all of which relied on surgical
management as the ultimate treatment of this complication,
given the lack of evidence on alternative management, along
with the pressing factor of worsening complications if surgery
is delayed [15].

A necessary part of the treatment regimen is to prevent
future attacks. One method can be achieved through an
individualized patient action plan. The action plan can be
established between the patient and a healthcare professional
in order to educate patients on recognizing an attack, rec-
ognizing triggers, learning how to self-administer treatment,
and planning routes to facilitate access to healthcare. Patients
should be advised to carry an identification card to assist
healthcare professionals in delivering care [26]. Patients may
need short- to long-term prophylaxis if an invasive procedure
or stress event is expected. Prophylaxis in the short term can
be achievedwithC1 INHreplacement and short-term therapy
with high dose 17 alpha-alkylated androgens with FFP and
plasma reserved for those cases where approved medications
are not immediately available [14, 25].The need for long-term
prophylaxis must be individualized based on the patient’s
frequency and severity of attacks. Low to moderate doses
of androgens have been effective in long-term prophylaxis
because androgens increase the serum levels of C1 INH and
reduce the likelihood of attacks [30]. Antifibrinolytics, such
as tranexamic acid and epsilon aminocaproic acid, have also
been shown to provide long-term prophylaxis but are less
effective than androgens [3, 25].The use of antifibrinolytics is
reported to have higher adverse effect profiles such as coag-
ulation defects with increased bleeding and hypercoagulable
conditions, so cautious use is recommendedwhenusing these
agents [3]. Plasma-derived C1 INH has been effective for
long-term prophylaxis because of its long plasma half-life.
Reductions in frequency, severity, and duration of attacks
have been described in double blind placebo controlled
studies with Cinryze, a C1 INH concentrate [31]. It has been
FDA-approved for adolescent and adult prophylaxis [25].

The prognosis for patients with HAE before current
treatment modalities reached as high as 25–50% in some
families with the cause of death almost always secondary to
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laryngeal edema and fatal asphyxiation [32]. A recent study
found that mortality was 29% in patients with undiagnosed
HAE compared to 3% in patients with a known diagnosis
of HAE [33]. This stresses the importance of early diagnosis
and that patient education and access to treatment can greatly
reduce mortality.

4. Conclusion

Gastrointestinal symptoms are a common feature of HAE
attacks and can present in a wide array of clinical manifes-
tations. Symptoms can be nonspecific and may overlap with
other abdominal conditions leading to delay in diagnosis and
treatment. Physicians should consider HAE as a differen-
tial diagnosis when presented with a cause of unexplained
abdominal pain. A combination of an individualized action
plan, pharmacologic therapy, and prophylactic measures
can help prevent years of patient distress and unnecessary
surgeries and decrease mortality.
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Gebiete der Röntgenstrahlen und der Nuklearmedizin, vol. 186,
no. 6, pp. 551–558, 2014.

[44] M. H. Flasar and E. Goldberg, “Acute abdominal pain,”Medical
Clinics of North America, vol. 90, no. 3, pp. 481–503, 2006.

[45] A. Kornbluth and D. B. Sachar, “Ulcerative colitis practice
guidelines in adults: American college of gastroenterology,
practice parameters committee,” American Journal of Gastroen-
terology, vol. 105, no. 3, pp. 501–523, 2010.

[46] G. R. Lichtenstein, S. B. Hanauer, and W. J. Sandborn, “Man-
agement of Crohn’s disease in adults,” The American Journal of
Gastroenterology, vol. 104, no. 2, pp. 464–484, 2009.

[47] K. M. B. Dunn and D. A. Rothenberger, “Colon, rectum, and
anus,” in Schwartz’s Principles of Surgery, chapter 29, McGraw-
Hill, 2009.

[48] H. Honjo, M. Mike, H. Kusanagi, and N. Kano, “Adult intussus-
ception: a retrospective review,” World Journal of Surgery, vol.
39, no. 1, pp. 134–138, 2015.

[49] A. Tavakkoli, S. W. Ashley, M. J. Zinner et al., “Small intestine,”
in Schwartz’s Principles of Surgery, 10e, F. Brunicardi, D. K.
Andersen, T. R. Billiar, and etal, Eds., McGraw-Hill, New
York, NY, USA, 2014, http://accessmedicine.mhmedical.com/
content.aspx?bookid=980&Sectionid=59610870.

[50] J. S. Trier, “Intestinal malabsorption,” in CURRENT Diagnosis
& Treatment: Gastroenterology, Hepatology, & Endoscopy, N. J.
Greenberger, R. S. Blumberg, and R. Burakoff, Eds., chapter
20, McGraw-Hill, New York, NY, USA, 2nd edition, 2012,
http://accessmedicine.mhmedical.com/content.aspx?bookid=
390&Sectionid=39819252.


