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In our days, arterial atherosclerosis which 
leads to atherothrombosis is the principal 
cause of death in many, if not in most 
countries. To fight against we have two 
categories of interventions: prevention 

and direct therapies. The direct therapies of to-
day include some drugs, from which statins are 
the most important, interventional cardiology 
with stents and bypass surgery.

To analyse other therapies we have first to 
put some appropriate questions:

• Why internal mammary artery is athero-
sclerosis free?

• Why don’t we have success in angiogen-
esis?

• Why are we not capable to construct 
functional artificial arteries of medium 
and small size?

Let us begin with the first question. To con-
tinue, we have to put new “sub-questions”: 
Why medium size arteries are differently af-
fected by atherosclerosis (ATS)? And some ob-
servations have to be added:

• Leg arteries make ATS often
 – Because of gravity ! – it is said

• And forearm do not
 – Because of the lack of gravity – it is 

said again
• But what about head arteries who are so 

atherosclerotic despite lack of gravity ?
• And why radial artery or mesenteric ar-

teries are not as good as grafts like the 
mammary on al long term?

Let us try to find some answers from the in-
ternal mammary artery structure (1,2). Histo-
logically, compared with other arteries, the 
mammary artery has:

– Fewer fenestrations of the endothelium
– Lower intercellular permeability
– Greater antithrombotic molecules
– Greater NO production
Is this relevant for the clinician? Maybe. But 

most of all: it may have therapeutic conse-
quences. For the moment everything is played 
at basic science: ”Arterial territory-specific 
phosphorylated retinoblastoma protein species 
and CDK2 promote differences in the vascular 
smooth muscle cell response to mitogens” say 
Lange and coll (3). And Hiesinger and coll add: 
... (these are) ... ”factors and mechanisms that 
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convert SMCs to a phenotype that promotes 
plaque stabilization versus plaque destabiliza-
tion” and are ”...new targets to potentially ma-
nipulate the phenotypic state of arterial SMCs 
for therapeutic purposes” (4). We shall live and 
see such examples of molecular manipulation 
coming to a therapeutic level.

Let us continue with the second question: 
Why did we not succeed yet to use neovascu-
larisation in severe cases of ischemia – be it 
coronary or not – where neither angioplasty 
nor bypass surgery cannot intervene beacause 
of the precariousness of the native vessels? And 
not only: neo-vessels could add flow in earlier 
stages of ischemia, not waiting for no-solution 
cases (but transplant, when appliable).

There can be three main types of neo-vessel 
development:

– ANGIOGENESIS – formation of new 
capillaries

– ARTERIOGENESIS – development of the 
existing but nonfunctional collateral ves-
sels

– VASCULOGENESIS - new vessel growth 
derived from progenitor/stem cells

The first two could be developed from the 
natural existing, but nonfunctional vessels in a 
person without earlier chronic ischemia (5). 
The third could be promoted through bio-engi-
neering methods, which seem to develop to-
wards a clinical level (6). Use of inflammation 

as a tool to promote vasculogenesis is promis-
ing (6,7). However, we have not to forget that 
vasculogenesis could also be dangerous, lead-
ing to neoformation tissues.

The third question – why are we not capa-
ble to construct artificial vessels of medium or 
small size (like artificial coronaries) is also in 
hard work for biological engineers. For the mo-
ment, simple Dacron or other current material 
used successfully for aorta and large arteries 
produces clots when having smaller diameters. 
The closest hope today seems to be from the 
stent grafts (8). Stent grafts do no permit new 
tissue development and restenosis inside. But 
at their proximity the restenosis is aggressive. 
They have other advantages and disadvantages 
(8). But the most promising perspective with 
stent grafts is that, before other artificial vessels, 
they will be „seeded” with endothelial cells to 
make a very friendly surface of an artificial ves-
sel.

In one sentence – the three answers to the 
questions put before are already today in the 
hands of engineers and basic science research-
ers. We wait with impatience that these thera-
peutic tools will be transferred in the hands of 
clinicians.

Conflict of interests: none declared.
Financial support: none declared.

REFERENCES

1. Otsuka F, Yahagi K, Sakakura K, 
Virmani R - Why is the mammary 
artery so special and what protects it 
from atherosclerosis? Ann Cardiothorac 
Surg 2013;2(4):519-526 

2. Molin DGM, Post MJ - Do intrinsic 
arterial wall features determine 
atherosclerosis susceptibility? Cardio-
vascular Research 72 (2006) 3–4

3. Lange M, Fujikava T, Koulova A, et al. 
- Arterial territory-specific phosphory-

lated retinoblastoma protein species 
and CDK2 promote differences in the 
vascular smooth muscle cell response to 
mitogens. Cell Cycle. 2014; 13(2): 315-323

4. Hiesinger W, Cohen JE, Atluri P 
- Therapeutic potential of Rb phosphor-
ylation in atherosclerosis. Cell Cycle. 
2014; 13(3): 352

5. Renault MA, Losordo DW – Therapu-
tic myocardial angiogenesis. Microvasc 
Res 2007; 74(2-3): 159-171

6. Jaipersad AS, Lip GH, Silverman S, 
Shantsila E – The role of monocytes in 
angiogenesis and atherosclerosis 
– JACC 2014; 63: 1-11

7. Sivestre JS, Mallat Z, Telgui A, Levy B 
- Post-ischaemic neovascularization and 
inflammation. Cardiovascular Research 
(2008) 78, 242–249

8. Laird JR, Armstrong EJ - Stents for 
femoropopliteal disease are some 
things better covered up? J Am Coll 
Cardiol. 2013;62(15):1328-9.


