Fibers increase the damage tolerance of a tooth, and can also be used to provide additional support to weakened cusps and to small cracks.9

Case 1
The bulk-fill technique has been suggested in an attempt to simplify steps, seriously reducing procedure time and making us much more
efficient.
A 68-year-old patient presented complaining of cold sensitivity, along with pain upon chewing, and requested an immediate solution. The
clinical examination and X-ray demonstrated a failing Class II resin restoration in Tooth #13 (Fig. 5a). A preoperatory periapical X-ray was
taken (Fig. 5b). A mesial–distal crack was present with no apparent periodontal pocket. All other maxillary teeth were checked and found
asymptomatic. The diagnosis was cracked tooth syndrome.
The patient was advised against the questionable long-term prognosis of cracked teeth, yet decided to keep it. She understood if the crack
extended into the root, a periodontal pocket could develop. An extraction and an implant replacement may then be indicated.
A rubber dam (split dam technique) was placed to achieve isolation. This technique is essential, per the UCLA restorative recommendation,
and no other isolation method provides better control over fluids and moisture contamination,10 removal of the failing composite restoration
and infected dental structure are effectuate. No additional dentin should be removed beyond what is needed.11 The preparation was complete,
with all internal angles rounded to reduce stress concentration (Fig. 6). This improves composite resin adaptation to the dental structure.12 No
bevels were placed on occlusal or gingival margin. A standard Tofflemire metal band was placed to protect the adjacent tooth.
Every surface was etched (MicroEtcher, Danville Materials) with 35 microns (Crystal Air, Crystalmark Dental Systems) to increase the bond
strength.13 Two percent chlorhexidine (Cavity Cleanser, Bisco) was applied to disinfect the preparation, then gently air-dried. After removing
the Tofflemire band, a contact matrix ring was placed (Fig. 7), along with wedges and a sectional metal band (Garrison Dental Solutions). The
primer (OptiBond XTR, Kerr) was applied with moderate pressure for 30 seconds (Fig. 8), then gently air-dried before applying adhesive
(OptiBond XTR, Kerr) using gentle agitation (Fig. 9) for 15 seconds.
The bulk-fill technique included two layers, beginning by applying one small increment of bulk composite (SonicFill, Kerr, Fig. 10), then two
2mm pieces of high-strength polyethylene fibers (Ribbond) blotted with an unfilled bonding adhesive. Excess was removed with lint-free
gauze. The fibers were firmly inserted into the uncured composite in the mesial–distal direction (Fig. 11). The other piece of high-strength
polyethylene fibers was tightly introduced onto the uncured composite in the buccal–lingual direction (Fig. 12). The fibers were adapted and
pressed (Fig. 13) as close to the pulpal floor as possible, then light-cured. This increment will be the base or liner (Fig. 14). Lastly, the thickest
increment was applied with the same bulk composite.
Tints (Color Plus, Kerr) were placed to create tertiary anatomy (Fig. 15). Glycerin was placed on all surfaces to avoid the oxygen inhibition
layer, ensuring total polymerization of the composite, then light-cured14 (Fig. 16). The rubber dam was removed and occlusion was inspected
in all eccentric movements to avoid any premature contact.
Then, the contoured restoration was polished with intraoral polishing paste (DiaShine, VH Technologies), using a latch brush and keeping light
in constant contact with the restoration. This provides higher surface luster (Fig. 17a). As a preventive measure for occasional bruxism, the
patient was provided with a night guard.15 A postoperative periapical X-ray was taken (Fig. 17b).
We explained to the patient that this is a temporary aesthetic fix, done to facilitate further treatment planning. It does not represent a
definitive treatment solution. So far, the restoration has survived an eight-year follow-up (Fig. 18). We did not find the presence of crack
extension into the pulpal floor. To this day, the patient has decided to leave the restoration untouched.
At this time, the only part of the treatment I’d do differently today would be to use Ribbond Securing Composite, only because it is ideally
used for Ribbond fiber adaptation. It also allows for easier placement.
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Case 2
Layering technique: The use of incremental layers helps decrease stress generated by composite polymerization shrinkage, because it reduces
the configuration factor.16
A 65-year-old patient came in for a routine checkup, with no complaints of sensitivity or other symptoms. Examination revealed that Tooth
#15 displayed numerous cracks into the dentin (Fig. 19), which indicated a structurally compromised tooth. The dentin cracks were a result of
flexing under function of the tooth weakened by an old occlusal amalgam.
It is appropriate to treat cracks even when a patient demonstrates no symptoms, because 50–100-micron openings allow for bacterial growth
and penetration into the dentin. Untreated cases ultimately result in a fractured tooth, requiring endodontics, periodontics or possible
extraction.
Again, total isolation was achieved with a rubber dam. After amalgam removal and preparation completion, all internal angles were rounded
(Fig. 20) to reduce stress concentration. This improves composite resin adaptation to the dental structure. No bevels were placed on occlusal
or gingival margins. Tooth structure bond strength was increased after sandblasting (MicroEtcher) with 35 microns (Crystal Air). Thirtyfive percent phosphoric acid (Select HB Etch, Bisco) was applied for 15 seconds, then washed thoroughly. To avoid bond strength
degradation,17 an antibacterial agent such as chlorhexidine 2% (Cavity Cleanser) was applied for 30 seconds, with excess eliminated with
sterile sponges. In this case, etch rinse adhesive (OptiBond FL, Kerr) was also used
Multiple layers of primer were applied, then left alone for 40 seconds to dry and evaporate the solvent. In this layering technique, three
different composite layers are used.18 First, a warm composite layer is placed on the pulpal floor; next, two 2mm-width pieces of highstrength polyethylene fibers (Ribbond) that have been blotted with an unfilled bonding adhesive. The excess is eliminated with lint-free gauze.
One piece of fiber is firmly inserted onto the uncured composite in the mesial–distal direction (Fig. 21), while the other is firmly inserted in the
buccal–lingual direction (Fig. 22). The fibers are adapted and pressed as close to the pulpal floor as possible, then light-cured.
In one study, SEM found when fibers were inserted into the proximal box depth, little or no microleakage took place, and microtensile bond
strength increased the dentin in cavities with high C-factor. Another layer of composite was applied (Fig. 23). The final buildup was done with
a prewarmed restorative composite (Tetric EvoCeram, Ivoclar Vivadent) to increase durability.19 Tints (Color Plus) were placed to create a
tertiary anatomy (Fig. 24), then light-cured. After removing the rubber dam, the occlusion was adjusted and remained with light centric
contacts. The pointy cusps of opposing teeth were smoothed to reduce tensile forces.20
Next, the restoration was contoured, then polished with an intraoral polishing paste (DiaShine) using a latch brush. A light, continuous contact
is kept to provide a higher surface luster. A sealant layer (OptiGuard, Kerr) was applied to seal the small cracks from finishing procedures (Fig.
25). As a preventive measure for occasional bruxism, the patient was provided with a personalized night guard.15
The restoration has kept up at its 10-year follow-up, demonstrating an absence of any crack extension into the pulpal floor (Fig. 26). As in
Case 1, the only thing I’d do differently today would be to use Ribbond Securing Composite, for easier placement and ideal adaptation of
Ribbond fibers to the teeth.

