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Background:Coronary artery disease (CAD) shows a chronic but heterogeneous clinical

course. Coronary CT angiography (CTA) allows for the visualization of the entire coronary

tree and the detection of early stages of CAD. The aim of this study was to assess

short-time changes in non-calcified and mixed plaques and their clinical impact using

coronary CTA in a real-world setting.

Methods: Between 11/2014 and 07/2019, 6,701 patients had a coronary CTA with

a third-generation dual-source CT, of whom 77 patients (57 males, 63.8 ± 10.8 years)

with a chronic CAD received clinically indicated follow-up CTA. Non-calcified and mixed

plaques were analyzed in 1,211 coronary segments. Patients were divided into groups:

stable, progressive, or regressive plaques.

Results: Within the follow-up period of 22.3 ± 10.4 months, 44 patients (58%)

showed stable plaques, 27 (36%) showed progression, 5 (7%) showed regression. One

patient was excluded due to an undetermined CAD course showing both, progressive

and regressive plaques. Age did not differ significantly between groups. Patients with

plaque regression were predominantly female (80 vs. 20%), whereas patients showing

progression were mainly male (85 vs. 15%; p < 0.01 for both). Regression was only

observed in patients with mild CAD or one-vessel disease. The follow-up CTA led to

changes in patient management in the majority of subjects (n = 50; 66%).

Conclusions: Changes in coronary artery plaques can be observed within a short period

resulting in an adjustment of the clinical management in the majority of CAD patients.

Follow-up coronary CTA renders the non-invasive assessment of plaque development

possible and allows for an individualized diagnostics and therapy optimization.

Keywords: coronary CT angiography, coronary artery plaques, dual-source CT, coronary artery diseae, follow-up

examinations, short-time change detection
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INTRODUCTION

Coronary artery disease (CAD) is the most common cause of
death worldwide having a considerable socio-economic impact
(1). Atherosclerosis of the coronary arteries begins in childhood
and continues to develop for decades until it may eventually
become clinically overt (2). CAD is a dynamic process often
showing a stable course over long periods, however, it can become
unstable at any time. Of note, by far most of all cardiovascular
events are due to the rupture of plaques of non-stenotic vascular
wall alterations with subsequent multifactorial coagulation
cascade initiation and consecutive vascular occlusion (3–5).
Hence, CADhas to be regarded rather as a chronic than as a stable
disease requiring follow-up care even in asymptomatic patients as
highlighted in recent guidelines (6). Coronary CT angiography
(CTA) has recently been established as a highly sensitive imaging
modality for the detection of CAD. Compared to invasive
coronary angiography, it not only determines the severity of
stenosis but also visualizes the plaque composition and, thus, can
differentiate between non-calcified, calcified, and mixed plaques.
Due to the slow course of atherosclerotic plaque progression and
cumbersome plaque characterization in non-invasive techniques,
evaluation of plaque morphology is rarely performed asides
from studies in clinical routine. Correspondingly, catheter-
based procedures such as intravascular ultrasound (IVUS)
and optical coherence tomography (OCT) with a high spatial
resolution are not conducted routinely because of their invasive
nature. Of note, they render only the evaluation of distinct
lesions possible. In contrast, coronary CTA allows for an
easy, non-invasive assessment of the entire coronary tree.
Besides the detection of critical lesions, non-culprit plaques
can be assessed thoroughly before becoming clinically relevant.
Modern CT scanner technology and advanced image acquisition
and reconstruction techniques offer high temporal and spatial
resolution in combination with low radiation exposure leading
to a better understanding of coronary plaque composition
and vulnerability (5). However, data on plaque development
in individual patients were predominantly obtained in clinical
studies and, thus, data on its clinical significance in real-
world populations is scarce. We hypothesized that radiologically
detectable changes in plaque morphology may occur within a
relatively short period in patients with chronic CAD, potentially
influencing the further clinical approach. In this study, we
assessed the dynamic alterations of non-calcified and mixed
coronary artery plaques using a dual-source CT (DSCT) scanner
of the third generation and their impact on patient management
in a real-world population.

MATERIALS AND METHODS

Study Population
Between 11/2014 and 07/2019, 6,701 coronary CTA examinations
were performed in stable outpatients at a radiology center. All
patients, who received another coronary CTA at least 6 months
after the initial examination, were identified and included in the
study (n = 77). The follow-up examination was indicated by the
referring physician and, thus, no dedicated study protocol was

applied. Demographic data and cardiovascular risk factors were
taken at the initial presentation.

Patient Preparation
Before coronary CTA, up to 20mg metoprolol tartrate
(Lopressor, Recordati Pharma, Ulm, Germany) was administered
intravenously in patients without contraindications to achieve
a heart rate of <65 /min. Glycerol trinitrate (up to 0.8mg,
Nitrolingual, Pohl-Boskamp, Hohenlockstedt, Germany) was
applied sublingually in all patients before the scan to optimize
the coronary artery visualization. Since image acquisition was
performed in inspiration breath-hold, patients were trained in
breathing maneuvers.

Data Acquisition and Post-processing
Coronary CTA scans were performed on a DSCT system of
the third generation (SOMATOM Force, Siemens Healthcare,
Erlangen, Germany) with integrated circuit detectors (Stellar
Infinity). Calcium scoring was performed prior to contrast agent
administration. A contrast agent bolus of 60–80ml Iomeprol
(Imeron 400, Bracco Imaging, Konstanz, Germany) depending
on the body weight was injected continuously and followed
by a flush of 30ml saline solution with an injection rate of 5
ml/s. The region of interest for bolus tracking was placed in the
aortic root and image acquisition was started after a predefined
threshold of 100 Hounsfield units (HU) was reached. Calcium
scoring results were used for the optimization of subsequent CTA
protocol. Routinely, a helical acquisition protocol with automatic
pitch mode and automated attenuation-based tube potential and
current selection (CARE Dose4D, Siemens Healthcare, Erlangen,
Germany) was applied. Collimation was set to 96 × 0.6mm
and a slice acquisition of 192 × 0.6mm by means of a z-
flying focus was used. A fixed ECG pulsing window of 40–
75% of the RR interval with a reduction to 4% of the tube
current outside that window was applied. Hence, multi-phase
reconstructions were available providing good image quality even
in patients with irregular heart rhythm or high plaque burden.
In some patients with regular heart rhythm and negligible
coronary calcium burden, a turbo high-pitch spiral mode (pitch
3.2, table feed 737 mm/s) with automatic heart phase selection
was applied. Datasets were reconstructed using the Advanced
Modeled Iterative Reconstruction Algorithm (ADMIRE, strength
level 3) with a medium soft tissue kernel (Bv36 or Bv40). Image
analyses were performed using dedicated software (syngo.via,
Siemens Healthcare, Erlangen, Germany).

Assessment of Coronary CTA
Examinations
Coronary CTA examinations were prospectively assessed in a
consensus reading by a cardiologist and a radiologist, both
having an experience >4000 CTA examinations, applying the
current guidelines of the Society of Cardiovascular Computed
Tomography for interpretation and reporting of coronary CTA
(7). Coronary arteries were visually assessed on axial images as
well as on curved and straightened multiplanar reformations.
If a stenosis was detected, its severity was measured using
the vendor’s dedicated software comparing the diameter of
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the stenotic part to the diameter of the adjacent non-stenotic
segments. Coronary arteries were segmentally graded as normal
or with minimal, mild, moderate, or severe stenosis, or occlusion
(7, 8). In addition, the quality of the plaques (non-calcified,
mixed, calcified) and high-risk features (remodeling, spotty
calcification, napkin ring, fibrous cap) were assessed (7–10). For
the determination of non-calcified and mixed plaque alterations,
the reports and the images of both examinations were compared
especially giving attention to changes in size and diameter
stenosis of plaques, the concomitance of high-risk features, and
the occurrence of new lesions. Calcified plaques, stented lesions,
and bypassed coronary arteries were not included in the analysis.
The patients were classified in consensus with regard to the global
plaque development into three different CAD groups: stable non-
calcified and mixed plaques (I), progressive non-calcified and
mixed plaques (II), regressive non-calcified and mixed plaques
(III). CAD was regarded as stable if no significant changes in
plaques occurred. An increase in the length and diameter stenosis
leading to a higher severity grading (e.g., mild to moderate)
and the occurrence of new lesions resulted in the classification
as progressive CAD. Of note, an increase in the calcified
plaque proportion was not regarded as progression, if the total
plaque size did not change. In the regressive group, lesions,
which were present at the initial CTA examination, needed to
decrease. If patients showed plaque progression and regression,
the case was classified as undetermined CAD course and
excluded from further analyses. In total, 1,211 segments of the
patients’ coronary arteries were analyzed twice and subsequently
compared. Coronary calcification was quantified using the
Agatston score equivalent. Additionally, a CT Fractional Flow
Reserve (CTFFR) evaluation was conducted in three selected cases

FIGURE 1 | Impact of follow-up coronary CT angiography on patient

management. In a relevant proportion of the study population, the therapeutic

regimen was adjusted due to the results of the follow-up coronary

CT angiography.

solely for research purposes and the exemplification of plaque
development (11, 12). Blinded to clinical data, a subset of 16
cases was reviewed after more than 12 months in order to assess
the agreement on the CAD group assignment. All cardiac CT
examinations were clinically indicated by the referring physicians
and approval for the retrospective data analysis was obtained
from the local ethics committee.

Statistical Analysis
Continuous data are given as mean ± standard deviation and
differences were assessed using a Student’s t-test or an ANOVA.
Non-parametric data are given as median and interquartile
range and the Kruskal-Wallis test with a post-hoc analysis
(Conover) was used for the comparison of multiple groups.
Categorical variables are presented as numbers and proportions
and were assessed using the Chi-squared test. The intra-class
correlation coefficient with a two-way model and absolute
agreement was utilized for the assessment of the agreement
on CAD group assignment. A p < 0.05 was regarded as
statistically significant. Statistical analyses were conducted using
MedCalc Statistical Software version 19 (MedCalc Software,
Ostend, Belgium).

RESULTS

Study Population
The final study population consisted of 76 patients (56 male, 20
female) undergoing two coronary CTA examinations within a
mean time period of 22.3 ± 10.4 months. One patient could not
be assigned to any group due to an undetermined course of the
CAD and had to be excluded (see Figure 1 for details). The mean
age was 63.9 ± 10.8 years with no significant difference between
men and women (63.8 ± 10.9 vs. 64.3 ± 10.9 years, p = n.s.).
Patients’ characteristics are given in Table 1.

Initial CTA Examination
At the initial presentation, 35 patients had a mild form of
CAD with plaques resulting in insignificant stenoses (<50%),
13 patients had a one-vessel CAD and 13 patients had a
two-vessel CAD. In 15 cases, all coronary arteries showed at
least moderate stenoses resulting in a three-vessel CAD. After
the initial coronary CTA, 13 patients underwent myocardial
revascularization either by percutaneous coronary intervention
(n= 12) or bypass surgery (n= 1). Four patients showed plaques
with high-risk features.

Follow-Up Coronary CTA Examination
At the follow-up CTA examination, 44 patients (58%) showed
stable plaques (group I), 27 patients (36%) showed a progression
(group II), whereas in 5 patients (7%) the plaques were regressive
(group III). The interval between CT scans did not differ
significantly between groups (20.1 ± 10.8 vs. 25.7 ± 9.1 vs. 23.7
± 9.6 months; p= n.s.).

Differences in the initial age between groups were not
significant (63.8 ± 10.3 vs. 64.8 ± 12.0 vs. 59.4 ± 9.3 years; p =

n.s.). However, the sex distribution varied significantly between
groups with group III (regressive plaques) showing the highest
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TABLE 1 | Characteristics of the patients and CTA results.

All Group I Group II Group III p

(n = 76) Stable (n = 44) Progression (n = 27) Regression (n = 5)

Demographic data

Age 63.9 ± 10.8 63.8 ± 10.3 64.8 ± 12.0 59.4 ± 9.3 n.s.

Sex (m/f) 56/20 32/12 23/4 1/4 <0.01

Body Mass Index (kg/m²) 27.0 (24.5–30.1) 28.6 (25.4–30.7) 25.8 (23.7–28.9) 20.3 (20.2–24.3) <0.05*

Cardiovascular risk factors

Arterial hypertension 55 (72%) 31 (71%) 21 (78%) 3 (60%) n.s.

Hypercholesterolemia 43 (57%) 23 (52%) 15 (56%) 5 (100%) n.s.

Diabetes mellitus 11 (15%) 8 (18%) 2 (7%) 1 (20%) n.s.

Smoking 17 (22%) 11 (25%) 5 (19%) 1 (20%) n.s.

Family History of CAD 39 (51%) 20 (46%) 15 (56%) 4 (80%) n.s.

Indication for initial CTA

Angina 9 (12%) 3 (7%) 5 (19%) 1 (20%) n.s.

Dyspnea 6 (8%) 5 (11%) 1 (4%) 0 (0%)

Atypical symptoms 28 (37%) 15 (34%) 12 (44%) 1 (20%)

Equivocal stress test 3 (4%) 3 (7%) 0 (0%) 0 (0%)

Abnormal ECG/echo 8 (11%) 7 (16%) 1 (4%) 0 (0%)

Increased CAD risk/preOP 19 (25%) 9 (21%) 7 (26%) 3 (60%)

Other 3 (4%) 2 (5%) 1 (4%) 0 (0%)

Indication for follow-up CTA

Angina 7 (9%) 4 (9%) 3 (11%) 0 (0%) n.s.

Dyspnea 7 (9%) 7 (16%) 0 (0%) 0 (0%)

Atypical Symptoms 44 (58%) 22 (50%) 17 (63%) 5 (100%)

Equivocal stress test 2 (3%) 0 (0%) 2 (7%) 0 (0%)

Abnormal ECG/echo 9 (12%) 5 (11%) 4 (15%) 0 (0%)

Increased CAD risk/preOP 1 (1%) 1 (2%) 0 (0%) 0 (0%)

Other 6 (8%) 5 (11%) 1 (4%) 0 (0%)

CAD

Agatston score equivalent 73 (1.0–507.0) 80.6 (0.8–560.5) 79.0 (6.3–268.0) 39.0 (0.8–59.8) n.s.

Mild CAD 35 24 10 1 <0.001

One-vessel disease 13 4 5 4

Two-vessel disease 13 4 9 0

Three-vessel disease 15 12 3 0

Imaging values

Heart rate (/min) at initial CTA 60.5 (54.0–67.5) 60.0 (52.0–67.5) 61.0 (55.3–66.8) 61.0 (56.8–69.8) n.s.

Heart rate (/min) at follow-up CTA 58.0 (54.0–64.0) 58.0 (54.0–64.0) 57.0 (53.3–64.3) 59.0 (53.0–62.8) n.s.

DLP (mGy*cm) at initial CTA 280 (116–493) 420 (162–569) 175 (97–314) 56 (24-119) <0.001**

DLP (mGy*cm) at follow-up CTA 495 (343–755) 545 (390–792) 490 (313–715) 277 (147–324) <0.05***

Mild CAD was defined as the presence of coronary artery plaques resulting in presumably hemodynamically insignificant stenoses <50%. Demographic data and cardiovascular

risk factors were obtained at the initial presentation of the patients. Atypical symptoms contain symptoms that are non-specific for CAD as atypical chest pain and syncope as well

as the clinical suspicion of a relevant progression of the CAD. Others contain e.g., combined CTA of the coronary arteries and the thoracic aorta. DLP, dose length product; ECG,

electrocardiogram; Echo, echocardiography; preOP, preoperatively.
*Post-hoc analysis showed significant differences between group I and the other groups (p < 0.05).
**Post-hoc analysis showed significant differences between all groups (p < 0.05).
***Post-hoc analysis showed significant differences between group III and the other groups (p < 0.05).

and group II (progressive plaques) the lowest proportion of
female subjects (27 vs. 15 vs. 80%; p < 0.01). Differences in the
initial coronary artery calcification between groups did not reach
significance [80.6 (0.8–560.5) vs. 79.0 (6.3-268.0) vs. 39.0 (0.8–
59.8); p= n.s.], whereas the initial fraction of significant stenotic
coronary arteries (≥50%) differed significantly between groups

with group III (plaque regression) containing solely patients
with no significant stenosis or one-vessel CAD (p < 0.001).
Plaques with high-risk features occurred in 8 patients of whom
7 were in the progression group. The other one underwent
a percutaneous coronary intervention in the meantime and
showed an overall stable CAD course with the high-risk
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FIGURE 2 | Characteristics of the CAD progression groups. (A) Age did not differ significantly between groups. (B) The initial Agatston score equivalent showed no

significant differences between groups. (C) The sex distribution was significantly different between groups with the regression group showing the highest fraction of

female patients. (D) Patients of the regression group showed solely mild or one-vessel CAD. Of note, the fraction of stenotic coronary arteries differed significantly

between groups at the initial presentation.

features being present in a mild stenosis. Data is presented in
Figure 2.

Image samples of patients showing plaque progression or
regression are given in Figure 3 and an example of CTFFR-
confirmed hemodynamically relevant plaque progression is
shown in the Supplementary Materials. Based on the symptoms
of the patients, their medication, the available medical reports,
and the results of the CTA examinations, recommendations for
further diagnostic and therapeutic procedures were given. An
adjustment of the medical therapy inclusive of the beginning
and increasing of statin therapy or the addition of another lipid-
lowering substance was recommended in 10 (13%) and 30 (39%),
ischemia or viability assessment in 25 (33%) and 30 (39%),
invasive coronary angiography in 13 (17%) and 8 (11%), and
other diagnostics (e.g., comprehensive echocardiography) in 3
(4%) and 0 (0%) of the patients at the initial and follow-up
examination, respectively. Of note, the second CTA examinations

led to the recommendation to adjust the clinical management in
50 subjects (66%).

The intra-class correlation coefficient was 0.93
showing a very good agreement on the CAD
group assignment.

DISCUSSION

CAD is a chronic disease with a great variety of clinical
courses reaching from long, stable periods to rapid progression
with plaque instability and resulting acute coronary syndrome
(6). Currently, the prediction of plaque development is
a major challenge in clinical routine. Focusing solely on
the degree of stenosis is insufficient in most patients as
≈65% of heart attacks result from the rupture of vulnerable
plaques of hemodynamically insignificant subclinical changes
of the vascular wall (3). Although the metabolic effects of
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FIGURE 3 | Examples of progressive and regressive plaques. (A) Rapidly progressive CAD with the occurrence of two significant plaques in the distal LCX within a

period of 14 months. (B) Initially, only slight irregularities of the proximal LCX were found. Statin therapy was rejected by the patient. As a malignant thymoma was

incidentally found at the combined coronary and thoracic CT examination, the patient underwent radiotherapy, which contained the proximal LCX in the radiation field.

In the follow-up CTA examination after 18 months, a non-calcified plaque with a lumen narrowing of ≈50% was found in the LCX with a new inflammatory border in

the perivascular fat tissue (arrow). (C) The initial coronary CTA showed a short-length closure of the LAD segment 7 (yellow arrow) and slight wall irregularities

proximally. The follow-up examination after 44 months demonstrated an open coronary artery stent and a significant progression of atherosclerosis with a new

non-calcified plaque in the proximal LAD segment 6 (red arrow). (D) Initially, the proximal LAD showed calcifications with an adjacent non-calcified plaque with

negative remodeling resulting in a mild stenosis. After 18 months of intensified statin therapy, almost complete regression of the vulnerable plaque with only slight wall

irregularities of the vessel wall was observed. Of note, even the soft hem around the proximal calcification was not detectable any longer. (E) The predominantly

non-calcified plaque (red arrows) with positive remodeling and fibrous cap diminished clearly in the follow-up coronary CTA after 36 months of statin therapy. The distal

non-calcified plaque (yellow arrows) almost calcified completely. (F) The initial examination showed a dumbbell-like calcification with surrounding soft tissue cover

(arrow) of the LAD. After statin therapy for 24 months, an increasing calcification was detectable and the apical non-calcified plaque did not longer appear. The vessel

area increased from 2.9 mm² to 3.8 mm².

a lipid-lowering medication can be measured easily, blood
tests may not reflect changes in plaque burden and plaque
composition adequately. While stress tests are important tools
for the assessment of the hemodynamic relevance of coronary
artery stenoses, they cannot provide any information about
plaque development unless a lesion causes detectable ischemia.
Coronary CTA allows for the assessment of the entire coronary
tree featuring a good agreement with IVUS in the determination
of the plaque burden (13, 14). Thus, changes in coronary plaques
can be assessed non-invasively.

The quality of the CT scanner hardware and the
reconstruction methods is of paramount importance for
plaque analysis in coronary CTA. The theoretical spatial
resolution of third-generation DSCT is approximately 300µm,
whereas depending on the reconstruction algorithm 415–
625µm are achieved in clinical routine (15). However, the
histologically measured diameter of a fibrous cap is <65µm
(16). Therefore, it can be assumed that even with state-of-the-art
equipment we can currently only see the tip of the iceberg and
have to rely on image features indicating plaque instability
(5, 17). While Radiomics-based approaches bear the potential
to improve the assessment of advanced atheromatous lesions
(18), they are still objects of research and not implemented in
clinical routine.

The sole use of the Agatston score for CAD evaluation and
follow-up examinations—a widely recognized, highly potent,
independent predictor for a cardiovascular outcome without
the need for contrast medium application (19)—is problematic
as it reflects only about 20% of the actual plaque burden
(20). Additionally, it remains unknown, whether an increasing
Agatston score represents a “healing” of a non-calcified plaque or
a progression of the atherosclerotic disease (21).

Our study showed that changes in plaque size can develop
within a short time period reflecting the dynamic nature
of CAD even in clinically stable patients. Within ≈2 years,
42% of the patients showed a change in the plaque burden.
Regression of plaques was predominantly found in women,
whereas progression wasmainly observed inmen, which is in line
with previous studies (22, 23). While no coronaries with plaque
regression at follow-up coronary CTA examinations were found
in patients under statin medication in the PARADIGM study
(21), previous studies reported a decrease of the CTA-determined
plaque burden in patients under lipid-lowering therapy (24–26).
In our study, plaque regressionwas only observed in patients with
relatively mild CAD, implying the benefit of early statin therapy.
Non-calcified and mixed plaques are potentially reversible, can
rupture, completely calcify, or even regress. They may regress
under anti-inflammatory medication or statin therapy or even
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spontaneously (24–28). Thus, the picture attained in our real-
world population is quite heterogenous: On the one hand,
spontaneous regression of plaques could be observed even in
patients without lipid-lowering therapy. On the other hand,
patients showed a progression of atherosclerosis despite medical
therapy. These findings underline the necessity of sufficient and
individual follow-up care in CAD patients. Currently, follow-
up examinations do not include anatomical imaging mainly
due to its lack of ischemia detection (6). However, the plaque
burden was shown to be a strong risk factor for cardiovascular
events (17, 29, 30). In addition, the morphological information
on plaque composition derived from coronary CTA has a high
prognostic value (5, 17). Thus, the alterations of plaque burden
and composition over time as well as under medical therapy may
be of great clinical interest. Motoyama showed, that patients with
progression of high-risk plaques in coronary CTA had a 26.7%
likelihood of cardiovascular events whereas patients without
plaque progression and without high-risk plaques suffered
almost no acute coronary syndrome (0.3%) (31). The SCOT-
HEART study demonstrated that diagnostic coronary CTA alone
significantly improves the prognosis of CAD patients over 5
years (32). This may be attributed to the correct diagnosis
of CAD leading to an appropriate treatment inclusive of
preventive therapies as well as the higher motivation of patients
to implement healthy lifestyle modifications. Interestingly, the
demonstration of the CT scan and the knowledge of the calcium
score was shown to increase the compliance of CADpatients (33).
Thus, coronary CTA offers the potential for an individualized
assessment of the CAD progression and the effectiveness of
the therapeutic regimen. Furthermore, it can simultaneously
enhance the therapy adherence of the patients by visualizing
plaque alterations.

In contrast to our study, most previous trials on plaque
development using coronary CTA were controlled or
interventional studies (e.g., assessing the impact of statins)
and, thus, may not picture the clinical reality comprehensively.
In our study population, a progression of plaques was observed in
36% of the study population in the follow-up CTA examination
leading to a change in the clinical management in 93% of these
patients (group II). The clinical management was adjusted in
66% of the entire study population demonstrating the high
potential of coronary CTA examinations for therapy evaluation
and optimization in CAD patients. Hence, coronary CTA is
expected to be increasingly utilized to track CAD progression
(34). In our opinion, prospective studies are needed to further
assess the impact of follow-up CTA examinations on clinical
management as well as to identify the optimal timing and patient
selection criteria.

Several limitations of this study have to be considered.
The study population was retrospectively included and not
randomized since follow-up examinations were indicated by
the referring physicians. Thus, an inclusion bias could not
be excluded and confounding factors as therapy adherence
were not controlled. The study population was relatively small
hampering statistical analyses. Therefore, we decided to present

the results descriptively. Bypassed coronary arteries or stented
vessel segments were excluded from the analyses. Nevertheless,
it cannot be ruled out that indirect influences, e.g., collaterals
with altered hemodynamics or wall shear stress, may also play
a role in the development of atherosclerosis of the non-treated
vascular provinces. Lastly, dedicated software for the assessment
of plaque composition and 3D plaque volume quantification was
not available in this study.

CONCLUSIONS

In conclusion, coronary CTA renders the assessment of dynamic
plaque development and, thus, the evaluation of the therapeutic
effectiveness in patients with chronic CAD possible. As a relevant
proportion of the study population showed a plaque progression,
which occurred within a relatively short time period, coronary
CTA had an important impact on clinical management. Further
studies must clarify, whether an individualized, targeted therapy
based on follow-up CTA examinations results in prognostic
benefits in CAD patients.
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