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Evaluation of the Prognosis of Compomer Class V Restorations
 through en face Optical Coherence Tomography
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Compomer class V restoration is the treatment of choice in noncarious cervical lesions. Unfortunately, these
lesions differ in terms of dentine adhesion quality. Abfractions are characterized by sclerotic dentine, which
makes bonding of composite restorations very difficult. We propose the evaluation of abfractions by means
of en face optical coherence tomography (eFOCT), before the placement of restorations. The dental samples
were investigated using an eFOCT system operating at 1300 nm in B-scan and C-scan mode. The eFOCT
images obtained from the teeth with buccal abfractions visualized cracks in the underlying dentine, which
reached the tooth surface. The µCT and histological images confirmed the microstructural defects identified
on eFOCT images. The time – domain OCT system we used was not able to visualize the layer of sclerotic
dentine on the surface of buccal abfractions. In conclusion, eFOCT is a promising noninvasive imaging
method for the detection of an overload aetiology in buccal abfractions. The compomer class V restorations
will have a poor prognosis if they are placed before or without an occlusal equilibration.
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Compomer class V restoration is the treatment of choice
in noncarious cervical lesions. The special properties of
compomer materials (Dyract eXtra from Dentsply) result
from the combination of fluoridated glass filler with acid-
modified monomers. They have a good adhesion to dentine
and release fluoride ions continually, functioning as acid-
buffers along the interface with the tooth structure.  

Unfortunately, noncarious cervical lesions differ in terms
of dentine adhesion quality. Abfractions and erosions do
not have the same dentine characteristics. This feature is
derived from the presence of sclerotic dentine on the
surface of abfractions. The pathologic loss of hard tooth
substance at the cemento-enamel junction, caused by
biomechanical occlusal overload [1-4], is accompanied
by progressive deposition of intratubular dentine. The
obliteration of several tubules in the adjacent areas leads
to sclerotic dentine, with a glassy appearance [5]. The
difficulty in bonding composite restorations to this type of
dentine is well known in the dental literature [6].
Persistence occlusal overload can also lead to restoration
failure.

We propose the evaluation of the noncarious cervical
lesions by means of en face optical coherence tomography
(eFOCT), before the placement of restorations. We would
like to know if the layer of highly mineralized, sclerotic
dentine can be identified on OCT images. The presence of
this layer could indicate a persistent occlusal overload,
which must be eliminated before the restorative treatment.

Experimental part
Materials and methods

20 extracted teeth were investigated using eFOCT  (fig.
1). 10 teeth derived from patients with active bruxism
(identified through BiteStrip devices); they presented  deep

buccal abfractions (wedge-shaped cervical lesions, with
a sharp borderline in the occlusal/incisal intact enamel).
Abfractions are a frequent complication in bruxing patients
[7]. Bruxism consists of forceful involuntary and
subconscious grinding or clenching of teeth during the
waking state or sleep and can lead to occlusal overload.

The other 10 teeth were not exposed to occlusal
overload in the past and had a normal morphology of the
dental crowns.

The dental samples were investigated using an eFOCT
system (fig. 2) operating at 1300 nm (B-scan at 1 Hz and
C-scan mode at 2 Hz). The system has a depth resolution
of less than 10 μm in tissue. The teeth were positioned
with the buccal and interproximal surfaces towards the
scanner. The experimental set-up of the eFOCT
investigation (fig. 2) included a SLD (super luminescent
diode) emitting at 1300 nm with a bandwidth of 65 nm,
which determined a depth resolution in tissue at less than

Fig. 1. Sample 7 in front of the scanning device. Aspect
from the eFOCT investigation
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10 μm. This configuration can work in two regimes of
operation: C-scan mode (C-scans are made from many T-
scans along X at 500 Hz; frame rate: 2 Hz; TS1 is fixed)
and B-scan mode (no voltage to SY).

eFOCT images were further compared with micro–
computer tomography (μCT) images and histological
sections.

The dental samples were scanned using cone beam
μCT [8]. The cone-beam μCT scanner consists of a micro-
focal spot x-ray tube (10-20 μm), xyz-rotary stage, and a
micro-angiographic detector with a 45 microns pixel size.
The x-ray exposure parameters were: 40 kVp, 1 mA and
300 ms exposure per frame. The samples were placed
onto the rotary stage at a magnification between 2 and 1.1
depending on the sample size and scanned using one

degree step increments. After projection acquisition they
were reconstructed using a (512)3 volume with a 45
microns3 per voxel.

The teeth were further prepared for the histological
examination according to a detailed working protocol
(Technovit 9100 New system). The dental samples were
sectioned using the diamond blade of the Leica SP 1600
microtome and examined using an Olympus CX41
microscope. Images were captured with an Olympus
digital camera.

Results and discussions
The eFOCT investigation of teeth with a normal

morphology, and not exposed to high occlusal forces in
the past, revealed a homogeneous structure of the cervical
dental hard tissues. The cervical enamel is very thin or
lacks completely.

The C-scan and B-scan images obtained from the teeth
with deep buccal abfractions visualized damage in the
microstructure of these tissues. The high occlusal forces
produced a characteristic pattern of structural defects.
Multiple large cracks appeared in the dentine underlying
the wedge-shaped loss of cervical dental hard tissues on
C-scan and B-scan OCT images (fig. 3 and fig. 4). Most
cracks were reaching the surface of the abfraction. The
μCT (fig. 5) and histological images (fig. 6) confirmed the
microstructural defects identified on eFOCT images.

Unfortunately, no differences were observed between
normal and sclerotic dentine on eFOCT images.

Optical coherence tomography is largely used in dental
medicine [9 - 11]. Our team used this noninvasive imaging
technique for: the quality assessment of dental treatments
[12], analysis of the bone – implant interface [13],
visualization of defects in reinforced complete dentures
[14], imagistic evaluation of direct dental restorations [15],
investigation of apical microleakage after laser-assisted

Fig. 2. eFOCT system operating at 1300 nm

Fig. 3. C-scan images of sample 8 and 14
(investigated from the proximal surface):

 a. homogenous microstructure of the
cervical dentine;  b. the cracks (C) are

penetrating the cervical dentine and are
reaching at the surface of the abfraction

(images size 2mmx2mm; (investigated 780
μ from the top measured in air)

Fig. 4. B-scan OCT image of samples 10 and 11 (investigated from the buccal surface):
a. homogenous microstructure of the dental hard tissues above the abfraction; b. the
high occlusal forces produced microstructural defects (cracks – C) in the enamel and
dentine just above the buccal abfraction; lateral images size 4 mm (horizontal), axial

size 2mm measured in air (vertical).

Fig. 5. Micro - computer tomography image
of sample 1 at the cemento-enamel junction:
micro structural defects (cracks – C) in the
remaining dentine of the buccal abfraction.
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endodontic treatment [16], microstructural
characterization of teeth with various degrees of attrition
[17-19].

In this study we propose the microstructural
characterization of the cervical dentine by eFOCT. The
teeth with a normal crown morphology were not occlusal
overloaded in the past and presented a homogenous
microstructure of the cervical dentine. The teeth with
buccal abfractions, derived from patients with bruxism,
had a a characteristic pattern of cracks, which reached
the surface of the cervical dentine. Bruxism can cause
heavy occlusal loads (800 N – 1000 N); in addition, bruxing
patients have a longer tooth contact time than non-bruxing
subjects (30 min – 3h/24h). The best results were obtained
on C-scan OCT images, when the samples were
investigated from the proximal surface, and on B-scan OCT
images, when the investigation was performed from the
buccal surface of the teeth. Sequential and rapid switching
between the en Face regime and the cross-section regime,
specific for the eFOCT systems developed by us, represents
a significant advantage in the non-invasive imaging.

The μCT and histological images confirmed the
microstructural defects identified on eFOCT images.

The persistance of occlusal overload facilitates the
propagation of these defects in the cervical dental hard
tissues and may lead to the restoration failure. The
histological examination revealed that the cracks are
surrounded by localised areas of sclerotic, hyper-
mineralised, dentine. The sclerotic dentine has a lower
resistance to fracture than normal dentine.

Balooch and colab. [20] suggest differences between
local mechanical and optical properties of normal and
transparent root dentin. Unfortunately, no differences were
observed between normal and sclerotic dentine on eFOCT
images.

Conclusions
eFOCT is a promising noninvasive imaging method for

the detection of an overload aetiology in buccal abfractions.
The compomer class V restorations will have a poor
prognosis if they are placed before or without an occlusal
equilibration. The time – domain OCT system we used was
not able to visualize the layer of sclerotic dentine on the
surface of buccal abfractions.

Fig. 6. The histological section (sample 1)
confirmed the microstructural defects observed
on eFOCT images – nativ, x400. Most cracks (C)

did reach the surface of the cervical dentine.
Large areas of sclerotic dentine (SD) are also
visible. IM represents the inclusion material.
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