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Abstract:

Introduction: Antiphospholipid syndrome (APS) is an
autoimmune disease which is characterized by arterial and
venous thrombosis, fetal loss, and the presence of
antiphospholipid antibodies in the serum (aPL). It is
characterized by accelerated atherosclerosis and that together
with an increased tendency towards thrombosis leading to the
occurrence of various vascular events.

The aim of the study: The goal of our work is to show the
results we obtained in MSCT angiography examination of
visceral arteries included patients with primary APS (PAPS)
and secondary APS (SAPS), comparing them with a control

group.

Methods: In this study we analyzed 50 patients with primary
antiphospholipid syndrome (PAPS) and 50 patients, who have
secondary antiphospholipid syndrome (SAPS). The results were
compared to 50 controls. The groups were comparable with
respect to age, gender, and traditional risk factors except for the
lipid status, since controls had significantly higher levels of
cholesterol and triglycerides. The study was conducted on 64-
multi-sliced computed tomography (MSCT), where we
analyzed the quantitative and morphological characteristics of
blood vessel lesions.

Results: Patients from the control group had statistically
significant elevated cholesterol and triglyceride levels compared
to the patients with SAPS and PAPS (p<0.001 and p<0.05). The
results showed that the frequency change is statistically
(p < 0.05 and p < 0.001) more frequent in patients with APS
than in the control group. Analyzing the percentage of diameter
stenosis, we have established that lesions from the group with
0%-30% diameter stenosis (DS) and 30%-50% DS are in
patients with PAPS (n=48) and SAPS (n=42) are more common
than in the control group (n=20, p<0.05). Analyzing the
gualitative characteristics of plaques we have established a
significantly higher frequency of soft tissue (n=21) and mixed
lesions (n=25) in patients with PAPS than the calcified one
(n=2, p<0.001).

Conclusion: Our study showed that the subclinical
manifestation of changes on visceral arteries is more common
in patients with APS. Because of its safety and accuracy, the
method of choice is MSCT angiography in monitoring disease
progression.
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1. Introduction

Antiphospholipid syndrome (APS)
IS an autoimmune disease which is
characterized by arterial and venous
thrombosis, fetal loss, and the presence of
antiphospholipid antibodies in the serum
(@PL). APS can be primary — as the
primary disease (PAPS), secondary -
within some other autoimmune disease —
SAPS, and the worst form with a very
high mortality rate — catastrophic APS [1].
Preliminary  criteria  (clinical  and
laboratory) for APS classification were
defined in 1999 by Sapporo et al., and
updated in 2006 in Sydney et al. [2,3,4].
Laboratory criteria for diagnosing the
disease include the presence of lupus
anticoagulant (LA) in blood, a protein that
increases the tendency of thrombosis
(thrombophilia) in arteries and veins, and
anticardiolipin antibodies (aCL) of IgG or
IgM class. Those antibodies should be in
moderate or high titer, detected two or
more times with at least six weeks interval
[6]. It has been noted that these patients
have elevated reactive function of the
hematopoietic system, with increased
tendency of thrombosis (thrombophilia) in

arteries and veins. [5,6,7,8]
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It is known that one of the most
common APS manifestations are sudden
blood vessel occlusions (thrombosis) and
premature atherosclerosis, with
thrombosis in head and neck blood
vessels, visceral organ blood vessels, as
well as in the lower extremities’ ones.
Therefore, early diagnosis of blood vessel
changes is crucial in these patients, and
important in planning the treatment
approach. Until recently, color Doppler
ultrasound (Doppler) examination of
blood vessels was the only non-invasive
method used to diagnose changes within
blood vessel lumen. Doppler obtained
good results in the review of major blood
vessels such as the carotid arteries, as well
as the arteries of the upper and lower
extremities. Now 64-sliced computed
tomography (MSCT), as a non-invasive
method, is used in everyday diagnostics of
occlusive blood vessel changes. It allows
excellent visualization of all major and
minor blood vessels, their morphology,
blood vessels interior (virtual
angiography), and plaque morphology
[11-13, 26].

The aim of this study was to

compare incidence of lesion severity and
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their morphological characteristics in
patients with APS (PAPS and SAPS) and

the control group.

2. Methods

In this case-control study, we
enrolled 50 PAPS patients (mean age
53+11 years, 29 female, 21 men), 50
SAPS patients (53+9 years, 31 female, 19
men), and 50 control patients without
established autoimmune disease (54+8
years, 14 female, 36 men); Analyzing that
data, difference in the age of patients was
not statistically significant (p>0.05), while
for gender was statistically significant
(p<0.05). The main indication for MSCT
angiography was evaluation of APS in
patients with PAPS and SAPS, while the
control group consisted of patients without
APS who were indicated for MSCT
angiography  because of  peripheral
vascular disease. Exclusion criteria were
pregnancy or breast-feeding, severe
impairment of respiratory, cardiac or renal

function and fever.

Diagnosis of APS was made
according to Sydney APS classification
criteria (2006). Besides clinical symptoms

and signs of APS, we also tested patients’
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blood for antiphospholipid antibodies
(aPL). Laboratory diagnostics determined
the results of the phospholipid-dependent
coagulation tests for detection of lupus
anticoagulants (LA) and
immunofluorescence (ELISA) tests for
evidence of anticardiolipin antibodies
(aCL), 1gG and IgM class, as well as Anti-
32 glycoprotein-1 antibody of IgG and/or

IgM isotype in serum or plasmal6].

In all patients, standard laboratory
analysis and evaluation of atherosclerosis
risk factors (dyslipidemia, hyperglycemia,
smoking habits, hypertension, and family
history) were performed. After vascular
surgeon’s exam, Doppler ultrasound of
visceral organ Dblood vessels was
performed. Following these procedures,

MSCT angiography was also indicated.

MSCT angiographic examination
was pointed to visceral arteries (abdominal
aorta, truncus coeliacus, artery
mesenterica superior, artery mesenterica
inferior and both renal arteries) with
whole-body angiography (WBA) time 26
sec — which means, less than a minute,
with application of 70 up to 120 ml of
contrast agent (loversol 350) followed by

30 ml of physiological solution. Results
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were analyzed by an integrated system of
quantitative  peripheral  angiography,
giving the data of stenosis diameter.
Changes of blood vessels which were
analyzed in patients with subclinical form
had not existed before our MSCT

examination.

The changes we found on the
visceral arteries have been classified in
four groups based on the percentage of
diameter stenosis (DS): 0%-30% DS;
31%-50%; 51%-70% and > 71%. All of
the blood vessel lesions have been divided
in three groups based on morphological
characteristics:  soft  tissue lesions,

calcified lesions and mixed type lesions.

For statistical analysis, ANOVA and

Tukey’s range test have been used.

3. Results

Regarding risk factors, patients from
the control group had statistically
significantly higher cholesterol levels in
comparison to the patients with SAPS and
PAPS (p<0.001). Also, the patients from
the control group had significantly higher
triglyceride levels in comparison to SAPS
and PAPS patients (p<0.05). Compared to

other analyzed risk factors, no significant
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statistical difference between the groups

was found (Table 1).

By MSCT angiography, there was a
higher frequency of the changes on the
arteries in the patients with APS. In
patients with PAPS, as well as in SAPS
there were significantly more
atherosclerotic changes than in the control
group (48 patients with PAPS vs 20
patients in the control group) p<0.0.5 and
(42 pt. with SAPS vs 20 pt. in control

group), p<0.05.

Analyzing the percentage of
diameter stenosis (DS), we have found
that the lesions from the group with 0%-
30% DS in patients with PAPS (32/48)
and SAPS (26/42) were more common
than in the control group (9/27). The
frequency of lesions in the group with
30%-50% DS has not been statistically
significant between patients with APS and
control group (13/48 vs 12/42, vs 7/27).
The number of patients with 50%-70% DS
of visceral organ blood vessels was more
frequent in the control group (n=8/27),
than in the patients with PAPS (n=3/48,
p<0.05), as well as in the patients with
SAPS (n=4/42, p<0.05). It is interesting to

note that the incidence of lesions higher
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than 70% DS in the control group (3/27,
75%) was more statistically significant
than in the patients with SAPS (0/42,
p<0.001), and in the patients with PAPS
(1/48, p<0.001).

Analyzing the qualitative
characteristics of plaques, we divided all
lesions in 3 groups: soft tissue plaques
with minimum calcium in the plagues,
then the mixed ones with calcium and
other cell elements in similar amount in
the plaques, and the calcified ones, the
content of which largely makes calcium.
We have established a significantly higher
frequency of soft tissue (24/48) and mixed
lesions (21/48, 48.0%) in patients with
PAPS than the calcified ones (3/48,
p<0.001). In patients with SAPS, there
were significantly more mixed lesions
(22/42) (p<0.001), and significantly more
soft tissue lesions (16/42) than calcified
plaques (4/42, 18.37%), (p<0.05). On the
other hand, in the control group there were
mainly calcified lesions (16/27, p<0.001)
in comparison to soft tissue plaques (3/27,
18.37%) and mixed tissue plaques (8/27,
p<0.05).
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4. Discussion

In this study, that included 100
patients with APS (50 with PAPS and 50
with SAPS), we analyzed the frequency
and morphological characteristics of the
arterial lesions of visceral organs that were
detected during MSCT-angiography. We
were especially interested in the role of
this non-invasive method in the early
detection of subclinical manifestations in
patients with APS. By comparing the
results and analyzing the role of risk
factors on the course of the disease, we
noticed that some values of the risk factors
were significantly higher in the control
group. This implies that the classic risk
factors are not of key importance for
accelerated development of atherosclerosis
and changes in the blood vessels in
patients with APS. Normally, any
occurrence of risk factors elevated values
in patients with APS must be treated, and
biochemical values must be brought into

the normal parameters.

MSCT angiography has given us a
lot of data that could not be obtained so
accurately by any other diagnostic
method. [14,15] From the obtained results

we can conclude that the occurrence of
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blood vessel lesions in patients with APS
is far more frequent than in the control
group. MSCT angiography was found to
be the method of choice for monitoring the
course of the disease, and for the early
detection of changes in the blood vessels
[16,17]. Our results have shown that
visceral arteries lesions are statistically
more often found in patients with APS.
The largest number of lesions in patients
with APS have a percentage of diameter
stenosis less than 70% and those lesions
are in soft tissues and mixed lesions
group. By comparing the obtained results
with other results from the literature, we
have demonstrated that this method is
superior to the Doppler ultrasonographic
examination because of its ability to
visualize the lesions that are less than 40%
lumen narrowed, as well as smaller lumen

blood vessels. [18,19,20]

Classic angiography, which has been
the “gold standard“ in diagnostics, as an
invasive diagnostics is slowly losing its
importance, and MSCT angiography is
taking its place. When we compare these
two methods, MSCT angiography has the

advantage — mostly because it is a
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non-invasive method, with a minimum

risk. [21,22]

Doppler would be an ideal first
diagnostic option, but not all visceral
organ blood vessels are approachable for
examination in all the patients, and
therefore it couldn’t be the first method of
choice. In our study, Doppler was
performed on all the patients, but the
results were not satisfying and did not

have statistic relevance.

Magnetic resonance angiography
(MRA) is for the purposes of daily usage
still under development, but it will find its
place in the future mostly as a non-
invasive method without any X-ray
radiation. The downfalls are that the
spatial resolution of MRA is still inferior
to conventional angiographies, the exam is
more expensive and lasts longer than the
MSCT’s one. The full realization of the
clinical potential of MRA requires
continuing clinical studies and further
improvements  with regard to the
efficiency of the technique, spatial and
contrast  resolution,  suppression  of

artifacts, processing and display [23-25].

At the end, the conclusion is: MSCT

is a vascular imaging technique based on
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the rapid acquisition of volumetric MSCT
data during the bolus phase of
intravenously ~ administered  contrast
media. If we consider the fact that there
are virtually no complications, except
allergic reactions to contrast, we can
consider it as the low-risk method. With
MSCT angiography, the possibility of
interpretation error has been ruled out,
unlike the ultrasound examination of
blood vessels. MSCT can allow us to
visualize the changes on all blood vessels
in one pass, which is of special importance

for evaluation of the course and treatment

of patients with APS.
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Table 1: Baseline study population characteristics

Risk factors PAPS SAPS Controls p

Age (years) 52.98+11.24  53.26+9.29  54.47+8.04  p>0.05
Cholesterol levels (mmol/l) 4.86+1.04 4.85+0.86 5.94+0.57 p<0.001
Triglyceride levels (mmol/l) 1.33+0.49 1.36+0.48 1.71+0.56 p<0.05
Glycaemia levels (mmol/l) 5.05+£1.04 4.92+0.69 5.09+0.85 p=>0.05
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