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Intravascular ultrasound findings of coronary wall
morphology in a patient with pseudoxanthoma elasticum
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Pseudoxanthoma elasticum (PXE) is an inherited disorder
characterised by progressive calcification of the elastic fibres
in the skin, eye, and cardiovascular system. Recently,
mutations in the ATP binding cassette transporter gene
(ABCC6) were identified as cause of this disease. Although
patients with PXE often have coronary artery disease, little is
known about the process and the mechanism of coronary
artery disease in PXE. In this report, intravascular ultrasound
(IVUS) imaging was performed in a female patient with PXE
seven years after the onset of skin lesion to assess the
coronary wall morphology in detail. IVUS showed a unique
five layer appearance without acoustic shadowing along the
vessel wall observed in the angiographically normal portion.
These findings may reflect the earlier stage of coronary artery
disease caused by PXE before calcification of the internal
elastic laminae.

P
seudoxanthoma elasticum (PXE) is an inherited disorder
characterised by progressive calcification of the elastic
fibres in the skin, eye, and cardiovascular system.1–3 The

prevalence of PXE in the general population is unknown,
particularly because patients with a mild clinical phenotype
often escape diagnosis. Recently mutations in the ATP
binding cassette transporter gene (ABCC6) were identified
as a cause of this disease.4–6 However, little is known about
how the coronary artery lesions of PXE associated calcifica-
tion develop in the internal elastic laminae. Coronary
angiography is the standard method to evaluate coronary
artery lesions, although the assessment of wall morphology is
difficult. Recent progress in intravascular ultrasound (IVUS)
technology allows detailed visualisation of the morphological

changes in the vascular wall. This is the first case report of
IVUS findings in the coronary artery of a patient with PXE.

CASE REPORT
A 52 year old Japanese woman was admitted to our hospital
for clinical evaluation for PXE in March 2002. She had
noticed yellowish papules on her bilateral axillae (fig 1) since
she was 45 years old. At age 51, she began to have mild visual
impairment and hence visited our hospital. Ophthalmological
examination showed angioid streaks in the bilateral retina
(fig 2), which is a major clinical feature of PXE. A skin biopsy
from the axilla showed characteristic clumping of elastic
tissue in the deep dermis and confirmed the diagnosis of
PXE. This patient had hypertension, a 20 year history of
smoking, and no other conventional risk factors for coronary
artery disease.
Chest radiography showed mild calcification of the

descending thoracic aorta. ECG and echocardiographic
findings were normal. Blood cell counts, blood chemistry
tests, and urinalysis were within normal limits. Selective
coronary angiography showed no stenotic lesion except for a
slightly irregular surface on the proximal portion of the left
anterior descending (LAD) and right coronary arteries. IVUS
was performed to obtain more information about the
vascular wall changes. The Insight and Clear View Systems
(cardiovascular imaging systems, CIVIS) were used in this
study with imaging catheter (40 MHz Atlantis/Boston
Scientific, Natick, Massachusetts, USA). Through a 6
French guiding catheter, an IVUS transducer was introduced
into the middle portion of the LAD. Real time cross sectional
images of the LAD were obtained on ECG gated autopullback

Figure 1 Typical yellowish papules on the right axilla.

Figure 2 Ophthalmological examination shows the presence of
angioid streaks in the left optic fundus.

Abbreviations: IVUS, intravascular ultrasound; LAD, left anterior
descending coronary artery; PXE, pseudoxanthoma elasticum
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at a speed of 0.3 mm/beat (TomTec IVUS scan system,
Hamden, Connecticut, USA) and images were continuously
recorded on videotape (S-VHS). The proximal portion of LAD,
an angiographically irregular site, had mild atherosclerotic
plaque with partial acoustic shadowing. The vessel wall had a
unique five layer appearance, in contrast to the three layer
appearance of a normal vessel wall, with a bright echo signal
inserted between the internal and external elastic lamina
(fig 3). Interestingly this five layers portion was also present
in the angiographically completely normal portion.

DISCUSSION
This is the first case report of a patient with PXE who was
evaluated with IVUS imaging of the coronary artery. In two
large clinical series, 13% and 52% of patients with PXE had
angina pectoris7 8; in some extreme cases, angina pectoris and
myocardial infarction occurred before the age of 30.
According to necropsy reports, 14 of 18 (78%) had some
degree of coronary atherosclerosis or calcification.9

Changes in the vascular wall structure in PXE appear as
calcification of the elastic layer of the media in small and
medium sized arteries, which is followed by calcification of
the intima and the development of atheromatous plaques.7

A normal coronary artery wall has three layers on an IVUS
image: high, low, and high echo signals, which are equivalent
to endothelium and internal elastic lamina, medial layer, and
external elastic lamina, respectively. In contrast, the IVUS
image of the proximal LAD in this case was shown to have
five layers, with an additional bright echo signal inserted
between the internal and external elastic laminae. It must be
emphasised that this finding was from an angiographically
normal portion and was not accompanied by acoustic
shadowing. This subclinical pathological change was thought
to be different from the characteristic features of PXE such as
calcification of the internal elastic lamina and stenotic
lesions. Mendelsohn and colleagues1 reported from three
necropsy cases of PXE that the earliest change histologically
detectable in peripheral muscular arteries was fragmentation
of the internal elastic lamina and occasionally of the external
elastic lamina. Thus, development of the additional bright

echo signal may reflect an earlier stage of coronary artery
lesion development.
In summary, we report the first IVUS findings in the

coronary artery in a patient with PXE, which showed
characteristic findings suggesting a preclinical, early stage
of coronary artery involvement in PXE. Many more cases will
need to be examined to elucidate the mechanism of onset
and development of coronary artery involvement in PXE.
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Figure 3 Coronary angiogram and intravascular ultrasound (IVUS) images from the left anterior descending coronary artery (LAD). The IVUS image
from the proximal LAD (middle; a in the angiogram) shows mild atherosclerotic plaque (mixed plaque) with a unique five layer appearance of the
arterial wall. The IVUS images adjacent to the plaque lesion (angiographically normal portion) (right; b in the angiogram) also show a five layer
appearance of the arterial wall. These five layer portions are not accompanied by acoustic shadowing (arrows).
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