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COMPUTED TOMOGRAPHY AND MICROSCOPICAL INDICATORS OF THE TRUE OR 
FALSE LUMEN IN AORTIC DISSECTION (Abstract): Cardiovascular emergencies have one of 
the worst prognosis for a patient. In the acute stages they can lead to death in a matter of minutes. 
Aortic dissection is no exception from the rule, thus it must be quickly diagnosed and treated. 
Studies have shown that helical computed tomography (CT) has a specificity and sensibility of 
nearly 100% in detecting acute aortic dissection. Once diagnosed, there are a couple of steps that 
need to be solved: the first one would be separating the dissection in one that requires surgical 
repair or one in which medical management would be enough. This is obtained using either the 
Stanford classification or DeBakey classification, both assessing the level at which the aorta was 
affected (ascending aorta, aortic arch or descending aorta beyond the left subclavian artery). In 
the next step, the radiologist must determine the luminal origins of vessel braches in patients who 
may need surgical repair. As an imaging method, helical CT is useful in follow-up of postoperative 
complications, aneurysms of the true and false lumen and monitoring ischemic complications of 
abdominal branch vessels. The purpose of this article is to present certain CT imaging indicators 
that can detect the true or false lumen in an aortic dissection, with the help of microscopic anat-
omy knowledge. Key words: AORTA, HELICAL CT, STANDFORD CLASSIFICATION

INtROduCtION

Assessing a suspected acute aortic dissection 
(AAD) has been a very important process when 
it comes to vascular emergencies. Aortography 
was the traditional method in the evaluation, 
but recent studies have shown that helical com-
puted tomography (CT) scans have a specificity 
and sensitivity of nearly 100% when it comes 
to diagnose AAD. Other methods include trans-
esophageal echocardiography and magnetic reso-
nance imaging, the downfall of the two being 
either cost-efficiency, availability or patient’s 
state dependency  (1).

Anatomy characteristics of the aorta have 
been used to classify aortic dissection and eval-
uate each patient’s risk. There are two main 
classification: DeBakey and Standford, the 
second one being the most used. Based on the 
emergence of the left subclavian artery, Stand-
ford divides aortic dissection in two types: type 
A involves the ascending aorta and aortic arch 

until the left subclavian artery, while type B 
involves the aorta distal to the left subclavian 
artery. Each of the two types correspond to 
various complications that the patient may be 
exposed to: cardiac insufficiency, coronary 
vessels occlusion, rupture of the dissection into 
the pericardium or aortic rupture (2).

The dissection is termed acute when it is 
diagnosed within 14 days after the first symp-
toms appear; it is termed chronic when it is 
diagnosed later (3). Once the radiologist has 
made the diagnosis of aortic dissection, it is 
important that he evaluates the luminal origins 
of branch vessels for patients who might un-
dergo surgical repair (4, 5, 6). The differentia-
tion of the true and false lumen may be possible 
using certain CT findings that could be reliable 
indicators of the two.

mAtERIALS ANd mEthOdS
In the present article we used aortic frag-

ments that have been fixed in 10% formalin 
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solution and have been processed using a clas-
sical histological technique called paraffin in-
filtration. The stainings used to identify general 
histological structures were hematoxylin-eosin 
and orcein. The preparations thus obtained were 
examined under an optical microscope and were 
acquired using a computer video camera. The 
images were then processed using the image 
analysis LUCIA G 4.10 software.

Patients that have been diagnosed with aor-
tic dissection in our clinic have undergone a 
standardized imaging protocol. We used a hel-
ical „Philips type Brilliance 64” CT and iodine 
based contrast solution injected through a 
20-gouge catheter using a „Medrad Dual” au-
tomated injection system.

The examination begins with a scout acqui-
sition. The first series of images are obtained 
every 5mm starting 2 cm above the aortic arch 
(or even higher) and continues to the bifurca-
tion of the iliac artery. This first step is an 
unenhanced CT. 

We then inject an iodine based contrast solu-

tion (the amount of contrast is established using 
a 1:1 ratio between milliliters of solution and 
the patient’s weight in kilograms) and perform 
another scan, using the same parameters as the 
first one, at 30 seconds after the administration 
of the contrast.

Multi-planar reformation (MPR) software is 
used to obtain images in sagittal and coronal 
projections, starting from the axial acquisition. 
Sometimes, for a better evaluation of the ves-
sels, we use a maximum intensity projection 
(MIP) reconstruction. In most cases of aortic 
dissection, axial images are sufficient to dem-
onstrate the presence, location, and extent of 
an intimal flap.

dISCuSSIONS
To understand aortic dissection and the en-

tire phyziopathological process (true lumen, 
false lumen), it is important to first recap basic 
notions of microscopic anatomy.

From a histological point of view, the aorta 
and its branches (brachiocephalic, subclavian, 
pulmonary, beginning of common carotid and 
iliac) are distinguished by their great elasticity. 
This helps them smooth out the large fluctua-
tions in blood pressure created by the heartbeat. 
The three layers of tissue forming the aorta are 
common for all large arteries.

Tunica intima: Large arteries often have a 
large subendothelial layer, which grows with 
age or disease conditions (arteriosclerosis). Both 
connective tissue and smooth muscle are pre-
sent in the intima. The border of the intima is 
delineated by the internal elastic membrane 
(fig. 1) (7, 8). The dissection affects only this 
layer. The intimal tear extends into but not 
through the media.

fig. 1. Aortic wall fragment, 
hematoxylin-eosin stain, x10

fig. 2. Aortic wall with elastin lamellae in 
in tunica media, orcein stain, x10

fig. 3. Aortic wall with vasa vasorum aspect in 
adventitia, hematoxylin-eosin stain, x10
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Tunica media: This is the thickest of the 
three layers. The smooth muscle cells are ar-
ranged in a spiral around the long axis of the 
vessel. They secrete elastin in the form of sheets, 
or lamellae, which are fenestrated to facilitate 
diffusion. The number of lamellae increase with 
age (few at birth, 40-70 in adult) and with hyper-
tension (fig. 2). These lamellae, and the large 
size of the media, are the most striking histo-
logical feature of elastic arteries (7, 8).

Tunica adventitia: Collagen fibers predom-
inate and elastic fibers (not lamellae) are also 
present. The collagen in the adventitia prevents 
elastic arteries from stretching beyond their 
physiological limits during systole. Blood ves-
sels supplying the adventitia and outer media 
are also present, these are called vasa vasorum 
(fig. 3) (7, 8).

The investigation of choice in detecting aortic 
dissection and evaluation of distal complications 
is computed tomography imaging, especially 
with arterial contrast enhancement. Reported 
sensitivity and specificity is nearly 100% (6, 9).

When discussing aortic dissection, one of 
the most important features is the partition be-
tween the true and false channels; this partition 
is formed by the intimal flap and is found in 
about 70% of the cases. 

Usual finding on post contrast CT (prefer-
ably): (6, 9, 10)
•	 Intimal	flap
•	 Double	lumen
•	 Dilatation	of	the	aorta
•	 Intramural	hematoma

Other findings include: intimal calcifica-
tions – which can be identified also on non-

contrast CT (fig. 4), hyperattenuating intima, 
delayed enhancement of the false lumen or 
pericardial hematoma (11).

The Standford classification consists of two 
types. Dissections involving the ascending aor-
ta, regardless of the site of the intimal tear or 
the distal extent, are always considered type A. 
Studies show that most of aortic dissections are 
type A (approximately 60%). When a patient 
is diagnosed with acute type A dissection, im-
mediate surgical repair is required. Helical CT 
can determine the presence, location and extent 
of an intimal flap (fig. 5) but is limited in as-
sessing coronary artery involvement (12).

Any portion of the aorta distal to the sub-
clavian artery is designated type B in the Stand-
ford classification (fig. 6). Approximately 40% 
of aortic dissections are type B (13).

Detecting the true lumen is an essential part 
when evaluating the extent of aortic dissections, 
because placing a stent graph in the false lumen 
can have dramatic consequences. Several CT 
indicators may help a radiologist in distinguish-
ing between the two, especially when no clear 
continuation of one lumen with normal artery 
can be identified: (6)
•	 True	lumen

– Compression from the false lumen is pre-
sent.

– In acute aortic dissection the calcifica-
tions are found on the outer wall.

•	 False	lumen
– Often larger.
– Beak sign.
– Cobweb sign (residual ribbons of media 

that have incompletely sheared away dur-
ing the dissection process) (6).

fig. 4. 80-year-old man with chronic aortic dissection. Axial unen-
hanced CT image showing calcifications in the aortic wall of a Stand-

ford type B dissection.
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– May be thrombosed.
– Low contrast density due to delayed opa-

cification.
The difference between chronic and acute 

aortic dissection can be related to the dimen-
sions of the intimal flap, which is thicker and 
straighter in chronic dissections (6).

CONCLuSIONS
CT findings that can differentiate the true 

fig. 5. 74-year-old man with Standford type A acute aortic dissection. 
Contrast enhanced CT scan shows ascending aorta flap that is curved 
toward false lumen and flat intimal flap on the descending aorta. Note 

that the false lumen is larger than the true lumen.

fig. 6. 61-year-old woman with Standford type B chronic aortic 
dissection. Contrast enhanced CT scan shows descending aorta flap 
curved toward false lumen. Notice the emergence of the celiac trunk 

from the true lumen.

lumen from the false lumen may be of utmost 
importance for the vascular surgeon and the 
radiologist, in planning the endovascular treat-
ment of the aortic dissection.

The most useful indicators of the false lumen 
were large cross-sectional are on contrast en-
hanced CT examinations and the beak sign.

Aortic wall calcification, intraluminal throm-
bus or cobweb sign are less reliable markers of 
the true and false lumens.
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