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A
ortic intramural haematoma (IMH), a variant form of
classic aortic dissection, has been accepted as an
increasingly recognised and potentially fatal entity of

acute aortic syndrome (AAS).1 In classic aortic dissection,
flow communication occurs through a demonstrable primary
intimal tear and blood flow propagation creates a so called
‘‘double channel aorta’’ with a true and false lumen. In IMH,
it is believed that haemorrhage occurs within the aortic wall
in the absence of initial intimal disruption. Thus, conven-
tional aortography, which is useful for detection of intimal
flap or double channel aorta in classic aortic dissection, failed
to identify this disease entity and antemortem diagnosis of
IMH was difficult.2 With recent advances and successful
clinical introduction of various non-invasive imaging mod-
alities for aortic pathology, such as contrast enhanced x ray
computed tomography (CT), magnetic resonance imaging
(MRI), and transoesophageal echocardiography (TOE), the
clinical significance of IMH can be truly estimated. In this
presentation, I would like to focus on the characteristic
imaging features of IMH by these modalities and difficult
scenarios for diagnosis.

DIAGNOSTIC CRITERIA
Non-invasive radiological techniques, CT and MRI, were first
used for diagnosis of IMH—‘‘aortic dissection without
intimal rupture’’.3 In CT, demonstration of continuous,
usually crescentic, high attenuation areas along the aortic wall
without intimal flap is characteristic before contrast injection
(fig 1A), which fail to be enhanced after injection of contrast
medium (fig 1B). Crescentic aortic wall thickening without
intimal flap or tear is also very easily detected by MRI; the
signal intensity of the thickened aortic wall might be
variable, dependent on the amount of methaemoglobin
formation within the haematoma (fig 1C). TOE is also useful
to demonstrate circumferential or crescentic aortic wall
thickening without intimal tear4; displacement of intimal
calcification caused by accumulation of blood within the
aortic media can be demonstrated, which is useful for
differential diagnosis (fig 1D). Initial investigators used
aortic wall thickness . 7 mm as a diagnostic criteria of
IMH.4 According to our own data, the mean (SD) thickness of
type A IMH (n = 48 patients) and type B IMH (n = 103
patients) were 12.7 (6.9) mm (range 5–40 mm) and 10.5
(3.5) mm (range 5–23 mm), respectively. As normal thick-
ness of aorta is less than 3 mm by any imaging modality, we
believe that aortic wall thickness > 5 mm is good enough for
diagnosis of IMH in patients with typical clinical symptoms
suggesting AAS. The diagnostic sensitivity seems to be not so
different among CT, MRI, and TOE, and selection of specific
imaging modality depends on many variables including the
clinical situation, the physician’s preference, and availability
of experts.

CHALLENGING SCENARIOS
Differential diagnosis
IMH is quite easily differentiated from classic aortic dissec-
tion (fig 2); intimal tear or flap is absent and there is no

evidence of direct flow communication. As IMH is prevalent
in old patients with hypertension, aortic wall thickening
caused by atherosclerotic changes or aneurysmal dilatation
with mural thrombi, which also occurs frequently in the old,
can be a challenging diagnostic problem. In distinguishing
IMH from other aortic conditions, identification of the intima
and careful observation of the inner surface of the thickened
aortic wall is helpful. Usually, the inner margin of IMH is
smooth and aortic thickening occurs beneath the bright,
echo-dense intima, whereas irregular margin caused by
thickening above the intima with dilated aorta is commonly
observed in patients with aneurismal dilatation and mural
thrombi (fig 3A). In limited patients, IMH can develop at an
aortic segment with atherosclerotic changes or aneurysmal
dilatation; in this condition, correct diagnosis is more
complicated. Fortunately, as these conditions occur pre-
dominantly in the descending aorta, follow up imaging study
with medical treatment might be helpful; in patients with an
IMH component, any changes in the haematoma, either
resorption or development of focal ulcer or dissection, are
expected, whereas there would be no interval change in
atherosclerotic thickening only (fig 3B, C).

Rupture of vasa vasorum versus intimal tear
It is generally believed that IMH is caused by rupture of the
vasa vasorum, which separates medial wall layers eventually
leading to a secondary tear or to communication to the
adventitial space. However, some sporadic case reports
showing accidental development of typical IMH by percuta-
neous catheter manipulations, such as coronary angioplasty,5

insertion of balloon pump,6 or catheter ablation of left sided
bypass tract, support the presence of a ‘‘primary intimome-
dial tear’’ in IMH. This hypothesis is also supported by
demonstration of a small intimal communication at the time
of surgery.7 8

TOE is superior to any other imaging modality, as it allows
direct observation of the aortic intima, and demonstration of
flow communication is feasible with the Doppler technique.
One characteristic finding of IMH is the presence of ‘‘echo-
free space’’ within the thickened aortic wall; the prevalence is
higher than 60%,7 9 and some patients with large echo-free
space show focal contrast enhancement in CT, which might
suggest a small flow communication through the ‘‘intimal
micro-tear’’, which cannot be detected by the conventional
echo Doppler technique. In limited patients, contrast injec-
tion is helpful for demonstration of direct flow communica-
tion through the tear into the echo-free space. The presence
or development of echo-free space is not a poor prognostic
sign and is not associated with development of classic aortic
dissection.9 All these findings suggest the presence of a
‘‘micro-tear’’ in patients with IMH, and the only difference
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Abbreviations: AAS, acute aortic syndrome; CT, computed
tomography; IMH, intramural haematoma; MRI, magnetic resonance
imaging; TOE, transoesophageal echocardiography
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Figure 1 Representative images of
aortic intramural haematoma. In pre-
contrast computed tomography (A),
high attenuation areas along the aortic
wall represent intramural haematoma,
and no contrast enhancement is
characteristic after injection of the
contrast agent (B). Magnetic resonance
imaging (C) or transoesophageal
echocardiography (D) also easily
demonstrate crescentic aortic wall
thickening without intimal flap or flow
communication.

Figure 2 Representative images of classic aortic dissection (A, B, C) and intramural haematoma (D, E, F).

Figure 3 Images of aortic aneurysm
with mural thrombi (A) and aortic
intramural haematoma developed at an
aortic segment with aneurysmal
changes (B, C). In aortic aneurysm with
mural thrombi, irregular margin above
the intima in a notably dilated aorta is a
characteristic finding (A). If aortic
intramural haematoma develops in an
aortic segment with aneurysmal
changes, the inner margin is relatively
smooth (B), and usually follow up
imaging within several weeks shows
changes of aortic thickening, which is
quite unusual in mural thrombi. In this
case, mural haematoma resolved
almost completely with a notable
increase of the aortic diameter (C).
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between classic aortic dissection and IMH might be a large
intimal tear with a re-entrance tear in aortic dissection. These
observations raise the issue of the diagnostic ability of various
non-invasive imaging modalities to identify ‘‘intimal tear’’,
which is considered a critical criterion to differentiate classic
aortic dissection from IMH. Besides progression from IMH to
aortic dissection, some patients exhibit both lesions at the
same time, demonstrating a link between them.1 Further
investigation is necessary to verify if the ‘‘micro-tear’’ of the

large echo-free space is an initiating event of IMH or just a
decompression rent.

Prognostic value of diagnostic imaging
The importance of risk stratification based on the findings of
diagnostic imaging in patients with AAS cannot be over-
emphasised. The observations that complete resorption of
haematoma is possible with medical treatment, even in type
A IMH, and the clinical results of ‘‘aggressive’’ medical

Figure 5 Ulcer-like projection as a precursor of development of aortic dissection. In this 77 year old woman, after initial improvement of the proximal
haematoma with medical treatment, focal ulcer-like projection developed during follow up (June 4 1999). Within two weeks, the patient complained of
severe chest pain.

Figure 4 Two cases of aortic
intramural haematoma showing very
rapid changes of aortic wall
configuration at the hyper acute stage.
The case presented in panels A and B
shows a dramatic decrease of the
haematoma within seven hours,
whereas the case presented in panels C
and D shows development of typical
aortic dissection within 12 hours after
pain onset.
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treatment are better in type A IMH than in aortic dissection
suggest a somewhat positive role for imaging study in the
selection of therapeutic strategies.10–13 In both type A and B
IMH, haematoma thickness and aortic diameter are reported
to be important predictors of adverse clinical events,
including death and development of classic aortic dissec-
tion.10 14 15

Presenting clinical features are also important predictors of
early mortality in patients with AAS. The high prevalence of
fluid extravasates, pericardial and pleural effusion, and
mediastinal haemorrhage, is a frequent finding in IMH.
Among them cardiac tamponade is a great challenge to the
attending physician, as mortality is much higher in patients
with tamponade and the prevalence of tamponade seems to
be higher in patients with type A IMH than in those with
aortic dissection. Although successful management of tam-
ponade with pericardiocentesis is sporadically reported,10 11

the safety issue has not been fully tested. Progressive
accumulation of large amounts of pleural effusion can occur
in patients with an otherwise uncomplicated hospital course,
and this finding alone is not an indication of surgical
intervention.

Wall configuration of IMH can change very rapidly,
especially in patients with type A IMH; bleeding into the
aortic media may be self limiting (fig 4A), but it is also
possible to progress to classic aortic dissection or to rupture
(fig 4B). Thus, in patients with type A IMH, careful follow up
imaging study during the acute phase is absolutely necessary,
especially with medical treatment. Development of ulcer-like
projection at follow up imaging study is an excellent
predictor of progression to classic aortic dissection, especially
in type A IMH, and close monitoring is warranted (fig 5).

CONCLUSIONS
As the population increasingly ages and survival is prolonged
despite hypertension, the incidence of IMH will increase
significantly. The availability of modern imaging modalities
for aortic pathology enables the attending physicians to
investigate the natural history and distinctive clinical
features of this disease entity. Besides correct differential
diagnosis, imaging studies are expected to provide important

prognostic predictors, especially for type A AAS, and this
information would be useful for risk stratification or selection
of therapeutic strategies along with other clinical variables.
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T
he following electronic only articles are published in
conjunction with this issue of Heart.

Acute myocardial infarction as a cause of death in
palliated hypoplastic left heart syndrome
R E Andrews, R M R Tulloh, D R Anderson, S B Lucas
A 20 month old child with hypoplastic left heart syndrome
died suddenly from a massive myocardial infarction 15
months after a hemi-Fontan operation. This was confirmed
at postmortem examination and histological examinations.
The sites of surgical reconstruction were all in good condi-
tion, there were no gross anatomical coronary abnormalities,
and the coronary ostia were unobstructed. On microscopy the
internal coronary arteries had notable intimal and medial
thickening with narrowing of the lumen, although no throm-
botic occlusion was seen. To the authors’ knowledge, this is
the first published report of arteriosclerosis of the coronary
arteries in hypoplastic left heart syndrome. It raises the
question as to whether there may be a primary histological
abnormality in some children with this condition or whether
some mechanism of accelerated arteriosclerosis is at work.

(Heart 2004;90:e17) www.heartjnl.com/cgi/content/full/90/
4/e17

Paraprosthetic leak unmasked by thrombolysis for
thrombosed mitral valve
M M Yusuf, R A Archbold, A Wood, D Dymond
Prosthetic valve thrombosis (PVT) is classically a cardio-
thoracic surgical emergency. Case series, however, report
thrombolysis as first line management for PVT. A case of
mitral PVT treated successfully with thrombolysis is
described. Immediately after thrombolysis a trivial parapros-
thetic leak noted on pretreatment transoesophageal echocar-
diography had increased significantly in severity. The
paraprosthetic leak subsequently required repeat mitral valve
replacement. It is speculated that the thrombolytic treatment
interfered with the usual healing process by disrupting the
fibrin deposited at the valve ring margin. This suggests that
fibrin is important in the formation of the annular seal of the
prosthetic valve and that patients receiving thrombolysis
should be monitored for this complication.

(Heart 2004;90:e18) www.heartjnl.com/cgi/content/full/90/
4/e18
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