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Angiogenesis is the formation of new vessels from pre-ex-
isting ones. The oral cavity, like the rest of the human body, 
is formed by highly vascularized tissues which maintain 
tissue and cellular homeostasis. This is achieved through 
intense angiogenesis during development. Although angio-
genesis is not considered a regular event in the adult life, 
angiogenesis imbalance mediates many pathological oral 
and dental conditions. In the present editorial article, we 
highlight clinical and biological processes mediated by an-
giogenesis, where pro- and anti-angiogenic treatments can 
significantly affect clinical practice.
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Dental pulp is the connective tissue filling the center of 
the tooth. Under physiological conditions, it is characterized 
by abundant expression of growth factors [1], where they 
regulate multiple cellular functions [2]. Under wound heal-
ing conditions, like regenerative endodontics, revascular-
ization through angiogenesis is a prerequisite for success-
ful dental pulp regeneration. Highly angiogenic dental pulp 
stem cells are easily obtained from teeth after extraction 
and can efficiently applied, providing new vessel formation 
and thus nutrient and oxygen supply for pulp regeneration 
[3]. Alternatively, growth factor application after stem cell 
re-transplantation in the root canal space has been shown 
to increase the survival rate of re-transplanted tissues and 
is becoming standard care in clinical practice [4].

Increased formation of new vessels is one of the charac-
teristics of periodontal disease. Angiogenesis in periodon-
titis seems to be triggered from overproduction of pro-an-
giogenic factors in the inflamed gingiva. VEGF and HIF-1α 
levels are increased in periodontal tissue, demonstrating 
angiogenic processes in periodontitis [5,6]. Furthermore, 
salivary levels of VEGF are also indicative of the periodontal 
status [5]. The expression of pro-angiogenic factors pres-
ent in periodontal disease can be regulated also from other 
factors apart from hypoxia, like bacterial endotoxins and 
inflammatory cytokines [6].

According to the American Association of Orthodontists, 
the need for orthodontic treatment is rapidly increasing 
worldwide. Orthodontic forces facilitate orthodontic tooth 
movement through bone remodeling. Existing periodontal 
ligament vessels are occluded on the pressure side of the 
dental root, decreasing blood perfusion and generating hy-
poxia. Hypoxia is one of the main inducers of angiogenesis, 
which in turn leads to the formation of a new vascular plex-
us, contributing to bone remodeling [7].

Development of anti-angiogenic therapies consists one 
of the most active fields for anti-cancer research and head 
and neck cancer could not be an exception. With more than 
half a million new cases every year, head and neck cancer 
represents the sixth most common cancer in the world. 
Multiple genetic and epigenetic events, including the ex-
pression and function of growth factors and cytokines 
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and the hypoxic conditions actively increase angiogenesis, 
providing a malignant phenotype, correlated with primary 
tumor growth and metastatic dissemination [8]. VEGF con-
sists the main target growth factor for anti-angiogenic ther-
apies, although several other growth factors, chemokines, 
like CCL2, CCL5 and CXCL8/IL-8, and prostaglandins have 
been shown to actively participate in tumor-induced angio-
genesis, consisting targets for intense scientific efforts [9].

One of the side-effects of bisphosphonate-related cancer 
treatment can be considered the bisphosphonate-related 
osteonecrosis of the jaw. This disease, which has been de-
scribed about a decade ago, is getting more common among 
bisphosphonate-treated cancer patients but lacks thera-
peutic intervention due to its unknown pathogenesis and 
the lack of clinical and basic science data. Bisphosphonates 
have been shown to have anti-angiogenic effects both in 
vitro and in vivo, which eventually leads to suppression of 
bone remodeling. Tooth extraction is usually the initiating 
event for bisphosphonate-related osteonecrosis of the jaw. 
Normally, tooth extraction is followed by a series of healing 
steps, like clot formation, conversion of clot to crenulation 
tissue, then to connective tissue and finally bone. Angiogen-
esis is an important component for bone remodeling, thus 
insufficient angiogenesis and eventually reduced blood flow 
could compromise tissue viability. Pro-angiogenesis efforts 
could potentially provide effective therapeutic intervention 
of this debilitating condition [10].

Overall, the rapid growth of scientific knowledge has 
revealed the importance of angiogenesis imbalance in the 
formation of various oral and dental related pathological 
conditions and has provided some novel, promising ther-
apeutic interventions. Intense ongoing scientific efforts 
provide potential for effective new treatments and hope to 
patients suffering from the aforementioned conditions.
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