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ABSTRACT
Intramural hematoma of the aorta is a variant of aortic dissection characterized by the absence of direct
communication between the false lumen and the true lumen of the aorta. Primary aldosteronism, which is an
uncommon cause of hypertension, may direct alter arterial structure through the pleiotropic effects of
aldosterone as well as pressure-mediated indirect alterations. There have been several reported cases of aortic
dissection in patients with primary aldosteronism, which suggests a causal relationship between the two
diagnostic entities. However, intramural hematoma has not been described in a patient with primary
aldosteronism. We describe a case of aortic intramural hematoma in a patient with primary aldosteronism and
speculate about the causal relationship between these two entities. (J Korean Endocr Soc 24:217~220, 2009)
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is suppressed[2]. Primary aldosteronism may cause direct

Introduction

alterations in arterial structure through the pleiotropic
Intramural hematoma of the aorta is a variant of aortic

effects of aldosterone, as well as indirect alterations through

dissection characterized by the absence of direct communi-

pressure effects[3]. There have been several reported cases

cation between the false lumen and the true lumen of the

of aortic dissection in patients with primary aldosteronism,

aorta[1]. While aortic intramural hematoma is similar to

which suggests a causal relationship between the two

aortic dissection in many aspects of clinical manifestations,

diagnostic entities[4~5]. However, intramural hematoma

the underlying pathophysiology of two diseases may differ.

formation has not been described in patients with primary

Intramural hematoma may result from the rupture of the vasa

aldosteronism.

vasorum, which cause subsequent extension of subintimal

Here, we describe an aortic intramural hematoma in a

hemorrhage. The subsequently weakened aortic wall becomes

patient with primary aldosteronism and speculate about the

less distensible and may develop complication such as

causal relationship between these two entities.

outward wall rupture or inward intimal disruption[1].
Primary aldosteronism is associated with arterial
hypertension.

Aldosterone

in

primary

Case

aldosteronism
A 48-year-old woman presented to the hospital with

autonomously secrete in part, and the plasma renin activity

severe upper back pain. Hypertension had been detected 1
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year

earlier

at

another

facility.

She

was

taking

lercanidipine (20 mg/day) and fosinopril (20 mg/day) for
her hypertension, which was relatively well controlled. She

- 217 -

― 대한내분비학회지: 제 24 권 제 3 호 2009 ―

A

B

Fig. 1. Computerized tomography of the chest revealed a crescentic intramural hematoma (arrow) at the level of the aortic arch
(A) extending into the infrarenal area (B).

A

B

Fig. 2. Computerized tomography of the abdomen showed a 1.1 × 1.1 cm sized mass (arrow) with homogeneous attenuation in
the right adrenal gland (A, non-enhancement; B, enhancement). Non-enhanced images also revealed an intramural hematoma
(arrowhead) with crescentic high attenuation in the abdominal aorta.

did not smoke or drink, and she had no family history of

adrenal gland, but the left adrenal gland was unremarkable

endocrine disorders.

(Fig. 2). The patient was started on an aggressive

Upon admission, she had a body temperature of 36.5℃,

antihypertensive regimen for the management of her

a heart rate of 114 beats/min, and a blood pressure of

intramural hematoma. She was evaluated for an adrenal

190/110 mmHg. Physical examination was unremarkable.

mass. The morning plasma renin activity and aldosterone

Electrocardiography showed no abnormalities. On laboratory

level were 0.2 ng/mL/h and 22.1 ng/dL, respectively. The

examination, the serum potassium and serum creatinine

plasma aldosterone concentration to plasma renin activity

levels were 2.6 mEq/L and 0.4 mg/dL, respectively, and

ratio (ARR) was 110.5. The 24-hour urine free cortisol,

other biochemistries were all within normal range.

vanillylmandelic acid, and metanephrine were all normal.

Transthoracic echocardiogram revealed a normal left

A diagnosis of primary aldosteronism was suspected. After

ventricular chamber size with good left ventricular systolic

fosinopril was hold for 2 weeks, the repeat renin activity

function (ejection fraction 73%) without regional wall

and aldosterone level were 0.14 ng/mL/h and 32.5 ng/dL,

motion abnormalities. The patient had no visible abnormal

respectively, with an ARR of 232.1. To confirm primary

flap and no aortic insufficiency. Computerized tomography

aldosteronism, the patient was given 50 mg of PO

of the thorax and the abdomen showed an intramural

captopril. After the captopril test, she had an ARR of 93.4

hematoma beginning at the aortic arch and extending into

(cut-off value ≥ 30). She was diagnosed with an

the infrarenal abdominal aorta, without a flap (Fig. 1).

intramural hematoma of the aorta in the setting of primary

There was a 1.1 × 1.1 cm sized nodular lesion in the right

aldosteronism, and her antihypertensive regimen was
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modified to include spironolactone. Normokalemia was

fibroblast and secretion of collagen to exacerbate vascular

maintained without a potassium supplement. The patient

remodeling[11]. Fibrosis of the adventitia may cause the

refused surgical resection of the adrenal adenoma and

obstruction of vessels that feed the small intramural vasa

decided to continue medical management with serial

vasorum, and reduction of nutritional supply to the media

follow-up.

may result in necrosis of the smooth muscle cells[12].
These effects may culminate in the development of
cardiovascular complications such as intramural hematoma

Discussion

formation and aortic dissection[13]. In the present case,
Aortic dissection is characterized by the occurrence of

the relatively young age of the patient suggested the

an intimal flap, which separate the true and false lumens.

possibility that the aldosterone hypersecretion contributed

The incidence of this clinical condition is 5~30 cases per

to the vascular damage.

one million people per year[6]. However, intramural

The hallmark of primary aldosteronism is suppressed

hematoma of the aorta is characterized by the absence of

plasma renin activity and elevated aldosterone. One can

direct communication between the false lumen and the

screen for primary aldosteronism by measuring the plasma

true lumen. Intramural hematomas occur in 4% to 27% of

aldosterone to plasma renin activity ratio[2]. The captopril

patients with suspected aortic dissection[1,7]. Although it

test has been used for the purpose of either screening or

is a controversial suggestion, there are several differences

confirmation[2]. In patients with primary hypertension,

between intramural hematomas and aortic dissections that

acute angiotensin converting enzyme (ACE) inhibition

may suggest the two are distinct entities. Intramural

decreases aldosterone production mediated by rennin

hematomas tend to be associated with more advanced age

-angiotensin system. However, this decrease does not

at onset[8], a lower frequency of malperfusion syndrome[8],

occur in primary aldosteronism, reflecting the autonomy of

localization in the descending aorta[9] and hematoma

aldosterone production. An ARR of 30 after administration of

formation within the media closer to the adventitia, as

captopril suggests the presence of primary aldosteronism[14].

well as medial degeneration with elastin fragmentation and

In the present case, the patient underwent the captopril test

smooth muscle cell loss[10].

so volume expansion could be avoided through sodium

Intramural hematoma formation may result from the

loading or fludrocortisone administration. The patient had

rupture of either diseased or non-diseased vasa vasorum

a high ARR, confirming the diagnosis of primary

without support of the surrounding media[7]. Primary

aldosteronism.

aldosteronism,

of

Operative correction is required in the vast majority of

hypertension with an incidence of less than 1%[2], may be

ascending aorta intramural hematomas, though intramural

a

formation

hematomas of the descending thoracic aorta can be

independent of hypertension. The classical target of

managed medically[7]. The treatment for an aldosterone

aldosterone is the distal convoluted tubule of the kidney,

-producing

where it modulates sodium, potassium, and body fluid

medical therapy with drugs that block aldosterone is a

balance. Furthermore, as mineralocorticoid receptors are

viable option for controlling blood pressure and serum

expressed in the heart and blood vessels, aldosterone may

potassium concentration levels[15~17].

risk

factor

which
for

is

an

intramural

uncommon
hematoma

cause

adenoma

is

adrenalectomy[2].

However,

directly mediate its detrimental effects throughout the

Our case suggests that primary aldosteronism should

entire cardiovascular system[3]. Excessive stimulation of

always be considered in patients with secondary hypertension

these receptors may break the balance in the antioxidant

to avoid the adverse effects of aldosterone excess on the

-oxidant milieu, which causes endothelial dysfunction, left

cardiovascular system, and clinicians should screen for

ventricular hypertrophy, and nephrosclerosis with perivascular

primary

fibrosis of the atria, both ventricles, and aorta[3].

hematomas.

aldosteronism

in

patients

with

intramural

Aldosterone may affect the matrix metalloproteinases and
their inhibitors, leading to collagen degradation and

요

약

subsequent medial necrosis[4]. Aldosterone may activate
the adventitia, resulting in proliferation and migration of
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있으며 특징적으로 대동맥의 진성내강과 가성내강 사이에

-1070, 2005

직접적인 교통이 없다. 원발성 알도스테론증은 고혈압을 초

9. Shimizu H, Yoshino H, Udagawa H, Watanuki A,

래할 수 있으며 혈압 자체의 간접적인 영향뿐만 아니라 알

Yano K, Ide H, Sudo K, Ishikawa K: Prognosis of

도스테론의 다면발현적 효과를 통해서도 동맥구조에 직접적

aortic intramural hemorrhage compared with classic

으로 영향을 끼칠 수 있다. 원발성 알도스테론증 환자에서

aortic dissection. Am J Cardiol 85:792-795, 2000

대동맥박리가 발생한 몇 예가 보고 되었으나 원발성 알도스

10. Uchida K, Imoto K, Takahashi M, Suzuki S, Isoda S,

테론증 환자에서 벽내혈종이 동반된 경우는 문헌 고찰상 보

Sugiyama M, Kondo J, Takanashi Y: Pathologic

고된 바가 없다. 이에 저자들은 원발성 알도스테론증 환자에

characteristics and surgical indications of superacute

서 대동맥의 벽내혈종이 발생된 환자를 경험하였기에 보고

type A intramural hematoma. Ann Thorac Surg

하는 바이다.

79:1518-1521, 2005
11. Sun Y: The renin-angiotensin-aldosterone system and
vascular remodeling. Congest Heart Fail 8:11-16, 2002
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