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Abstract We report a patient with hereditary angioedema
(HAE) presenting with skin edema and abdominal pain.
Laboratory examination showed reduced levels of CHS50,
C2, C4, and C1 inhibitor (C1-INH). Abdominal computed
tomography (CT) showed marked mesenteric edema and
wall thickening of the duodenum and transverse colon.
Acute abdominal pain is common in HAE and is difficult to
distinguish from surgical emergency. Massive mesenteric
edema on CT is a rare, but specific, sign suggesting HAE.
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Introduction

Hereditary angioedema (HAE) is an autosomal dominant
hereditary disease characterized by recurrent episodes of
potentially life-threatening angioedema.'* HAE is caused
by mutations of the C1 inhibitor (C1-INH) gene, resulting
in loss of function of plasma C1-INH.>® To date, nearly 100
different mutations in the CI-INH gene have been re-
ported.” C1-INH is a serine protease inhibitor whose major
role is to control activation of the classical pathway of the
complement cascade, the intrinsic coagulation cascade, and
the kinin cascade.® Two types of HAE have been recog-
nized according to the plasma level of C1-INH:""" Type I
HAE is evident in 85% of HAE patients and is character-
ized by low antigenic and functional plasma levels of the
C1-INH protein, while type II HAE is evident in 15% of
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HAE patients and is characterized by normal or elevated
C1-INH antigenic levels with low functional activity. The
clinical features of the disease are recurrent angioedema of
subcutaneous tissue, larynx, soft palate, and gastrointestinal
mucosa.”™ Acute abdominal pain is common in HAE and
can mimic surgical emergencies, particularly in patients
with no other symptoms.>"'™” Here we report a patient with
recurrent abdominal attacks of HAE presenting marked
mesenteric edema on computed tomography (CT).

Case report

The patient was a 62-year-old Japanese man."* At the age of
57 years he began experiencing swelling in the extremities.
He was diagnosed as having HAE based on recurrent epi-
sodes of subcutaneous tissue edema in the face (Fig. 1A),
upper airway (Fig. 1B), and extremities, and low plasma
levels of C4 (2.4mg/dl; normal, 17-45mg/dl), C1-INH
(7.0mg/dl; normal, 10-25mg/dl), and CI1-INH activity
(<25%;normal, 80-125%), with normal C1q (9.8 mg/dl; nor-
mal, 8.8-15.3mg/dl) and C3 (101 mg/dl; normal, 86-160 mg/
dl) levels. Routine blood tests including carcinoembryonic
antigen and carbohydrate antigen 19-9 were normal. Chest
and abdominal CT, upper and lower endoscopy, gallium
scintigram, and bone marrow aspiration showed no signs of
malignancy. Genetic diagnosis for HAE revealed a single
base change (G—A) at nucleotide 8722, which changed the
3" acceptor splice site AG to AA at the end of intron 5. This
mutation may abolish the correct splicing of intron 5 and
create an unstable mRNA." Treatment was started with a
small of dose of danazol (12.5mg/day), because of the de-
velopment of adverse effects, such as nausea, headache, and
myalgia. The dose was slowly increased up to 200mg/day.
Although danazol decreased the frequency of angioedema
attacks and slightly increased C1-INH activity to 27%, the
patient still had a few attacks per month.

He was admitted to our hospital with an acute episode of
diffuse abdominal pain. Enhanced CT of the abdomen,
performed during an acute episode, showed marked diffuse
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Fig. 1A,B. Angioedema of the patient. Marked swelling of the face
(A), soft palate, and uvula (B) were observed

mesenteric edema and circumferential wall thickening of
the duodenum and transverse colon (Fig. 2A-C). A small
amount of ascites was also observed around the liver.
Mesenteric edema occupied the central part of the perito-
neal cavity and translocated the small intestine to the lateral
side. The results of routine blood laboratory tests were
not remarkable except for leukocytosis (14060/mm’). The
history of subcutaneous tissue edema and CT findings
suggested an abdominal attack of HAE. The patient
was treated with intravenous injection of C1-INH concen-
trates and the abdominal symptoms subsided within 72h.
A follow-up abdominal CT performed 11 days later
showed almost complete resolution of the abnormalities
(Fig. 2D).

Discussion

There are two forms of C1 inhibitor deficiency: the inher-
ited form (HAE) is usually detected in the first or second
decade of life and shows a typical autosomal dominant
inheritance,"™ while the acquired form (acquired an-
gioedema, AAE) primarily affects adult or elderly patients
with no family history of the disease.”'® These two forms
can be distinguished by measurement of serum C1q: Levels
of Clq are normal in HAE and are decreased in AAE."
Initially, the present patient was suspected as having AAE,

Fig. 2A-D. Abdominal computed tomography (CT) of the patient. A—
C Abdominal CT performed during an episode of abdominal pain.
Enhanced CT of the upper (A), middle (B), and lower (C) abdomen
showed marked mesenteric edema (asterisk), and circumferential and
symmetrical wall thickening of the duodenum and transverse colon
(arrows). The small intestine was translocated to the lateral side in the
peritoneal cavity by massive mesenteric edema, and the pancreas was
compressed by the edematous duodenum. D Abdominal CT per-
formed 11 days later. Enhanced CT of the lower abdomen showed
almost complete resolution of the abnormalities

because of his late age of onset (57 years old) and negative
family history. However, his normal serum Clq level
prompted us to perform genetic tests for HAE. He was
diagnosed as having HAE based on the presence of a patho-
genic mutation in his C1-INH gene." Although the muta-
tion observed in the present patient should cause a marked
change to the protein, he developed HAE late in life. Envi-
ronmental and genetic factors other than C1-INH gene
mutation may influence the phenotype in HAE.
Hereditary angioedema is manifested by episodic attacks
of painless nonpruritic edema of the face and extremities,
and submucosal edema of the upper airway and gastrointes-
tinal tract. The attacks may occur spontaneously or may be
precipitated by trauma, anxiety, or emotion. The present
patient had recurrent episodes of subcutaneous edema and
abdominal pain, which are the most common symptoms of
HAE occurring in 91%-96% and 73%-93% of cases,
respectively.”* Severe abdominal pain due to intestinal
involvement is frequently seen during an HAE attack,
sometimes being the sole manifestation of HAE.*"'™" Epi-
sodes of bowel angioedema are self-limited and usually
resolve without complications in 72h; however, more than
30% of patients with HAE undergo inadequate appendec-
tomy or exploratory laparotomy,* because the characteris-
tics of the abdominal attacks are not pathognomonic and
are difficult to distinguish from surgical emergency.
Computed tomography scans are useful in suggesting the
diagnosis;' """ a circumferential thickened intestine wall
during the acute phase is thought to be characteristic, and
moderate to large amounts of ascites are also observed in
some patients."” ' Remarkable mesenteric edema was one
of the striking findings on CT in our patient. Mesenteric
edema has occasionally been reported as a minor feature
contributing to thickening of the small-bowel wall and mu-



cosa in HAE."" To our knowledge, this is the first presen-
tation of massive mesenteric edema on CT in an HAE
patient. Other disorders have been shown to present me-
senteric edema, such as small bowel ischemia,” sclerosing
mesenteritis,” and mesenteric venous thrombosis,” but dif-
fuse edema without a sclerosing soft-tissue mass or vascular
abnormality distinguishes HAE from other diseases. Dif-
fuse mesenteric edema on CT is a rare, but specific, sign
suggesting HAE. When clinical or radiological evidence
suggests a diagnosis of HAE, complement levels should be
measured. The C4 level is the best screening test for the
diagnosis of HAE. Greater awareness of the clinical and
radiological features of this disease may prevent unneces-
sary testing and treatments, leading to more effective thera-
pies, such as danazol and C1-INH concentrates.

Danazol is the most effective drug in preventing an-
gioedema attacks.” The mechanism of its action seems to be
related to increases in expression of C1-INH mRNA and
protein.”® Hosea et al.” reported that all patients showed a
clinical response to the administration of danazol, with de-
creases in both the frequency and severity of attacks. They
started danazol therapy at a dose of 600mg/day in three
divided doses, and decreased the dosage to a level that
consistently controlled the symptoms of the disease. The
appropriate maintenance dose of danazol was ascertained
individually depending on the clinical responses and
adverse effects. Alternatively, antifibrinolytic agents
(e-aminocaproic acid”’ and tranexamic acid®) were also re-
ported to decrease the frequency of attacks in the majority
of patients. In the present patient, the effects of danazol
(200mg/day) were limited. Therefore, we are planning to
treat him with antifibrinolytic agents in combination with
danazol.
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