
irradiation tooth damage but without the delamination and the
brown discoloration [29]. Beyond 60 Gy, the damage was
mainly due to the changes of the micro hardness and the
mechanical properties of the hard dental tissues [24].

Although no differences could be detected between decay
in non-irradiated and irradiated teeth [9, 12–14, 16] all the
hard dental structures, enamel, dentin and the DEJ, are
changed or damaged. Irradiation causes a total loss of pris-
matic structure. So, significant micromorphometric differ-
ences can be seen in the demineralisation behaviour of irra-
diated enamel [7]. Furthermore, the decrease in biomechan-
ical properties could cause a dramatic drop of tooth fracture
resistance and an increase of the internal strain on the cusps
[21]. The decrease of these properties in enamel could be
explained due to disturbances in the interaction between the
organic matrix and the apatite crystals. This could cause
micro cracks in the hydroxyapatite minerals. Additionally,
smaller crystallites are formed and the surface of the enamel
tissue becomes rough [3, 5]. This process is called decarbox-
ylation and it decreases the hardness and elasticity in enamel
as well as in dentin [3, 4]. Gap formation in the DEJ could
indicate a deteriorating tenacity through a denaturation of the
organic matrix and therefore a further undermining of enam-
el [1, 18]. The degeneration of the odontoblast process and
the obliteration of the dentin tubules are clearly results of
radiogenic cell damage with a hampered vascularisation and
metabolism [6]. The micro hardness of this supporting dentin
is gravely weakened [5, 10, 12, 14, 15]. This could result in
an enamel ablation at the DEJ. When this possible debonding
of enamel with micro crack formation of enamel at cervical,
incisal or occlusal areas [15, 19] and/or gap formation at the
dentinoenamel junction is combined with stress during
demastication this could lead to an additional and extreme
bacterial colonisation and thus to a higher risk for “radiation
caries”. When a patient is not compliant with the oral hy-
giene regime this risk is even higher [5, 10–15].

In conclusion the results of this systematic review show a
great amount of changes and damages at all levels of the hard
dental tissues, enamel, DEJ and dentin. These findings sub-
stantiate the idea that the formation of recurrent and atypical
patterns of dental caries in irradiated teeth is not only due to,
loss of saliva but a combination of both hyposalivation and
the direct effects on hard dental tissue. The formation of
atypical caries is furthermore increased due to poor oral
hygiene, the increase of soft and carbohydrate-rich substance
and changes of the bacterial micro flora and proteins.

Further investigations into techniques to save the function
of the salivary glands, to preserve quality and quantity of the
saliva flow, must increase the quality of live. But also new
studies concerning the changes in dental hard tissue, even on
molecular level, must be undertaken to give more under-
standing about the tooth damage in irradiated teeth. These
results can help and add information already known about

how to restoratively treat these damaged teeth and what
individual dental prevention and treatment plan can be drawn
up for the individual patient. In this way, the quality of live
after irradiation therapy of tumours in the head and neck
region will increase even more.
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