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Urgency: Atherosclerosis - the strongest opponent in the treatment of cardiovascular diseases. It is asymptomatic until the life-threatening conditions and lead to catastrophic consequences: stroke, heart attack, critical limb 

ischemia. Currently atherosclerotic plaques (ASP) cannot be reliably identified by non-invasive imaging modalities until they reach a clinically significant size. Treatment usually based on lipid lowering and reduction in 

symptoms, not reduction in plaque size or morphology. 

 

 

 

 

Purpose of this study was to evaluate the potential of this type of detectors for X-ray imaging of atherosclerotic lesion under experimental conditions.  

Description of the method: Experimental X-ray Microtomograph (MT) 

MARS manufactured by Mars Bioimaging Ltd, it is one of the latest 

achievements in instrumentation using Nuclear Physics of the  Tomsk 

State University and CERN (Geneva), being of interest for applications 

in medicine. MARS chamber consists of two detectors of a new type of 

hybrid pixel and sensor the modification of gallium arsenide with the 

thickness of 500 microns. The detector has a high efficiency of detecting 

X-rays up to 80 keV, spatial resolution of 50 microns, contributing to su-

perior image quality, thanks to technology «single photon counting», 

implemented in the chip Medipix. The most prominent feature of the de-

tector is the ability to identify spectral information fabric. 

MARS is able to increase 1.8 times the geometrically for the samples 

of 10 cm in diameter and up to five times for the samples of 1 cm in 

diameter; has 5 degrees of freedom: the radiation source and the detec-

tor are rotated around the sample, the sample can be moved along the 

axis of rotation, the camera and light source can approach and move 

away from the sample the chamber can be moved perpendicularly to 

the axis of rotation.  

Material: For the first time there has been a study the native 

non-frozen human atherosclerotic plaques samples of two pa-

tients of vascular surgery department, Hospital № 122 named 

after L.G.Sokolov, St-Petersburg, Russia, obtained by en-

darterectomy surgery, were fixed in the alcohol solution and 

investigated in an experimental X-ray Microtomograph 

MARS.  

Patient 1: Male, 53 years old. Symptomatic occlusion of the 

left common carotid artery, prolonged asymptomatic stenosis 

of the right internal carotid artery up to 70-80%. Performed 

carotid endarterectomy of the atheromatous plaque suboccud-

ing lumen. 

Patient 2: Male, 62 years old. Stenosis of the external iliac ar-

tery, occlusion of the superficial femoral artery on the right. 

Perforned endarterectomy of the plaque stenosing 1/3 common 

femoral artery lumen and the external iliac artery on the right.  

Conclusion: MT MARS allows to get more detailed images rendering. It may in long term the detection of the po-

tentially dangerous ASP at the early stage of its development and determination of its condition. In future it appears 

possible to assess the efficiency of the treatment by controlling plaque regression, specify the indications for surgical 

treatment and postoperative monitoring. 

Results: Initial studies showed that the MT generates high resolution images. Spectral analysis reveals regions in the plaque with the content of water, lipids, calcium 

and iron. The advantage of MT is the potential for the definition of the morphological status of the ASP and the formation of the information about its stability on the 

base of the complex analysis of the data obtained.  
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Fig.1, 2 - Microtomograph (MT) MARS 

Fig.11 -  Intraoperative view of ASP in the carotid arteries 

Figure 12 - 15 - 4D visualization ASP on MARS 

Fig. 3 - Schematic representation of ASP carotid arteries 

Fig.8 - Comparison of the spectrum distribution depending on 
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Fig. 16 - 21  -  tomography cross-sections ASP 

received   by MARS 
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Fig. 22 - 25— Longitudinal    tomographic slices ASP  

recieved on MARS  
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