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1. Fiber post description 

Over Post and Hi-Rem Post fiber posts are endodontic devices intended for the reconstruction 

of endodontically-treated teeth. They are made of high-strength and radiopaque glass fibers 

immersed in a highly reticulated, highly converted resin epoxy matrix. Radiopaque fillers are 

embedded in the resin matrix to improve the radiopaque properties needed to clearly identify 

the post on a dental radiograph. 

The posts have a very rough surface (mean value 3.8 Ra, fig. 1-3) to increase the bonding with 

the dental luting cements1, and are clear-colored.  

 
Fig.1. The surface roughness of Hi-Rem Post and Over-Post 

is very rough (3.8 Ra); this feature allows high bonding 

strength with the dental luting cements reducing the fiber 

post pull-out risk. The adhesion between the post surface 

and the cements is so strong that no silane primers are 

needed in most cases. 
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Fig. 2. Post surface roughness calculation (Ra). From Marghalani HY, J Appl Oral Sci 

2010;18(1):59-67J 

 
Fig. 3. Comparative analysis of some fiber posts roughness (Ra).1  
 

Hi-Rem Post types have a PTFE (Teflon) blue macro-fiber (about 0.20mm in diameter) 

coaxially placed at the post centerline; in case of endodontic retreatment or restoration 

failures, the macro-fiber allows an easy penetration of the post by means of a NiTi rotating file 

and its removal by consuming it from the center, avoiding damages to the tooth structure2 

(Fig. 4 and 5).

 

 
Fig. 4 and 5. The PTFE blue macro-fibers placed in the post 

centerline allows for fast and safe penetration if post 

removal will be necessary as a consequence of an 

endodontic failure or a restoration replacement. 
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Although in dry conditions both Over Post and Hi-Rem Post appear dull white (Fig. 6), by 

wetting them with dental adhesives they shows a certain degree of translucency, allowing for 

clear identification of the blue co-axial filament of Hi-Rem Post (Fig. 7) and curing light 

transmission (Fig. 8). Overfibers posts are available in different shape and sizes, each post 

having its proper drill.  

 

  
 
Fig. 6 and 7. Hi-Rem Post during wetting with a dental adhesive, the dull white appearance, which is due to the surface 

roughness, is disappearing, allowing the blue filament identification. By immersing the post in ethanol during the cleaning step 

(right), the translucent nature of the fiber composite is clearly visible. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8. The translucency of Hi-Rem Post fiber posts allows 

the blue light beam from a curing LED lamp to flow 

through the glass fibers. The light is transmitted to the 

cement helping the polymerization of dual-curing luting 

materials. 

 

2. Mechanical properties and radio-opacity analysis 

Introduction: The aim of this test was to evaluate the maximum flexure stress (FS) and intra-
laminar shear stress (ILSS) of fiber posts having different radio-opacity (RO). The use of RO 
resin fillers are reported to decrease the mechanical properties (MP), thus some posts are 
fabricated using purpose-built fibers that contain the RO substances. Different post types have 
been selected (Table 1) and placed in acrylic resin cylinders (Technovit 4071, Heraeus-Kulzer, 
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Germany). After a 1 week water storage at 37°C, FS and ILSS have been determined applying 
the following equations: 

FSmax         ILSSmax  

Post Manufacturer Head 

diameter 

Flexural 

Strength  

(MPa) 

ILSS 

(MPa) 

Radio-

opacity 

(%Al) 

Roughness 

(Ra) 

Lot.no. 

Hi-Rem 

Prosthetic Post 

#3 

Overfibers 1.80 1326±34 52.14±2.5 215% 3.80 #10HA15 

Prosthetic 

Over Post #3 

Overfibers 1.80 1309±42 51.6±3.2 215% 3.80 #07HA15 

Glassix #3      Harald Nordin 1.35 831±27 32.5±5.3 214% - 13783 

Glassix Plus #3 Harald Nordin 1.80 752.5 31.2±7.5 280%- 

360%  

- 15367 

FRC Postec 

Plus #2 

Ivoclar-Vivadent 1.45 746.3±54 29.75±8 278% 0.48 M04649 

White Post 

DC2 

FGM 1.91 852.8±51 47.25±5.1 65% 4.20 150108 

RelyX Fiber 

Post #2 

3M ESPE 1.60 1362.9 45.9±3.8 185% 1.30 2527614

06 

Fototech  

14ØØØ 

Isasan 1.40 1139.9±2

54 

40.5±4 214% - 877479 

ParaPost Fiber 

Lux, 

 

Coltène/Whaled

ent 

1.50 1124.2 42.2±5.5 189% - MT86139 

Exacto #2 Angelus 1.72 1163.2 44.6±6.4 232% - 33250 

TokuPOST 

h185 

Tokuyama 1.65 to 

1.89 

(1.77) 

1256.8 47.7±4.9 44% - Not 

available 

Table I. Properties of fiber posts here analyzed. Flexural strength (45°), Intra-Laminar Shear Stress (45°); the radio-opacity has 

been measured as a brightness mean level by analyzing the radiograph with Photoshop software. The mean brightness value has 

been converted in a RO percentage of that of pure aluminum. Percentages have been normalized considering the real diameter of 

the post. 

The posts were loaded on the head with a 45° angle to reproduce the intra-oral stress pattern. 
An Instron universal testing machine was used to load the posts. The free post length was 
about 6 times and 4 times the diameter for FS and ILSS, respectively. The RO was determined 
for each post type and given as a percentage of that of pure aluminum (%Al). The Photoshop 
image software was used to determine the brightness of the posts on the radiograph image by 
selecting a rectangular area of their cylindrical part having a constant diameter (fig. AA). The 
software automatically calculates the brightness mean value of the selected area. Ten 
measurements for each post were carried out and a mean was calculated again; in the same 
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way, the brightness values were determined for the whole reference scale (fig. AA and BB) 
and matched with the post brightness value. Since each step of the scale represents a known 
radio-opacity level with 0.5%Al increases, the brightness data of the posts were converted in 
aluminum radio-opacity values (%Al) and normalized to the post diameter. 
 

 

 
 
Fig. 9 (Above). An example of the radio-opacity 

measurement system as applied on the radiograph by 

means of Photoshop software. The small rectangular shape 

on the second post from right of the right radiograph is the 

measurement area having the mean brightness value of 

105.14. The rectangular shapes shown in the left 

radiograph compose the reference scale; each rectangle 

corresponds to a certain aluminum thickness (0.5 to 

6.5mm, or 50% to 650% Al). 

 

 
Fig. 10. Relative radiopacity of some fiber posts analyzed in this study. From left to right upper row: FRC Postec Plus, Ivoclar-

Vivadent; Control post without radiopaque filler (phantom); Hi-Rem Post, Overfibers: note the radiolucent centerline due to the 

PTFE filament; Control Post without filler (phantom); White Post DC-E, FGM; RelyX Post, 3M ESPE; Glassix R.O., Harald-Nordin; 

Lower row: FRC Postec Plus, Ivoclar-Vivadent; ParaPost Fiber Lux, Coltène; Exacto, Angelus; TokuPOST, Tokuyama; Over Post, 

Overfibers; Hi-Rem Post, Overfibers; RelyX Post, 3M ESPE; Glassix Plus, Harald-Nordin. 
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Results: Generally, the more radiopaque the post, the lower the FS and ILSS (Table I), but 
some exceptions have been observed: Hi-Rem Post and Over Post (Overfibers), showed high 
mechanical properties associated to high radio-opacity values, whereas other highly 
radiopaque posts showed significantly lower flexural and intra-laminar strengths (Postec 
Plus, Ivoclar–Vivadent; Glassix Plus and Glassix R.O., Harald-Nordin). Furthermore, some 
posts, although optically translucent, have low radio-opacity and low mechanical properties 
(White post DC, FGM). 

Conclusion: high radio-opacity levels with high mechanical properties could only be achieved 
using radiopaque filler technologies that do not interfere with the fiber composite processing 
technique: the resin matrix should be strongly bonded to the fibers and the fibers must be 
totally wetted by the resin matrix without voids or interferences created by the filler particles. 
High filler loadings of the resin matrix are incompatible with a proper fiber wetting. The use 
of radiopaque fibers and improved resin/matrix bonding systems rather than dispersed fillers 
could increase the radio-opacity of certain fiber posts maintaining very high mechanical 
properties. The highest fiber post clinical performance is the product of well-balanced 
properties (flexural strength, intralaminar shear resistance, flexibility, and radiopacity): this 
investigation suggests that in some cases high post radiopacity levels are not balanced with 
adequate mechanical behavior. 

 
3. Clinical indications 

Overfibers posts are indicated to restore endodontically treated teeth that lost, totally or 

partially, the dental crown. Naumann and Peroz have described the degree of dental tissue 

loss that suggests the use of a post.3,4 On the basis of Naumann classification3 a post should be 

absolutely employed when crown tissue loss belongs to classes IV and V (Fig. 11, 12). The 

fiber post acts as a load-transferring element, picking-up the masticatory forces acting on the 

restoration and distributing them evenly on the dental root.5 The stiffness (or Elastic 
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Modulus) of a post inserted in the dental root is of paramount importance from a clinical 

point of view, since it may affect the survival rate of a restored tooth.5 Differently from high-

modulus endodontic posts, such as metal (E-Modulus  110-200 GPa), or ceramic dowels 

(>200 GPa), Overfibers composite posts possess a flexure E-modulus of 60-65 GPa. The lower 

post stiffness will never generate high stress peaks on the root dentin, reducing the high 

fracture risk encountered with more rigid post materials.6,7 On the other hands, E-modulus of 

both Over Post and Hi-Rem Post is not as low as many other fiber posts existing on the market 

made out of weaker E-glass fibers, which show a flexural rigidity lower than 40 GPa.8 

Although higher post flexibility preserves the tooth from root fractures, an excessively low E-

modulus of the post could be responsible of subclinical micro-movements that in turn cause 

interface micro-leakage and root decay.5,9 

 

 

Fig. 11 and 12. Examples of Naumann class IV and class V, respectively. Both teeth require a post to be successfully restored. 

 

4. Description of the clinical trial 

Overfibers posts of both types (Over Post and Hi-Rem Post) were given to the Dept. of 

Prosthodontics, DIBINEM - University of Bologna Dental Clinic (Bologna, Italy), and to three 

private practice Italian dental offices with professional charges with the Clinic of the 

University of Bologna. All the teeth reconstructions were carried out by dentists with at least 

two years of clinical experience in prosthodontics. Over a period of 5 years, from February 

2010 to February 2015, 189 Overfibers posts have been used to restore the teeth of 155 

patients of the above-mentioned dental clinics. 

The fiber posts post were distributed as follows: 

 140 Hi-Rem Prosthetic Post 

 24 Prosthetic Over Post  

 12 Hi-Rem Polygon Post 

 4 Polygon Over Post  

 6 Hi-Rem Endodontic Post 

 3 Endodontic Over Post  

All the patients who received tooth restorations with at least 1 Overfibers fiber post were 

contacted for a clinical recall; 121 patients responded. Thirty-four patients that were 

previously treated with Overfibers fiber post restorations were also included in the study 

population since they required, or were scheduled for, a check-up visit concerning the dental 

cares they received.  
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The restorations were performed following the clinical procedures recommended by the post 

manufacturer (Overfibers), observing the guidelines reported by Peroz et al4 with regard to 

the amount of coronal tooth structure, canal enlargement, and ferrule height of the definitive 

preparation.3 

Generally, teeth having 1 or no residual wall always received a post, whereas teeth having 2 to 

4 residual walls received the post only if the wall thickness was less than 1mm. The coronal 

preparations were carried out to obtain a ferrule height of at least 1.5 mm on the whole 

circumference of the tooth. Each root received endodontic treatment performed with gutta-

percha and sealers (Tubli-Seal, Kerr, or Pulp Canal Sealer, Dentsply). 

Within a period of 7 to 14 days after the endodontic treatment, the posts were inserted using 

the rubber dam. The root canals were not unnecessarily enlarged, they were only slightly 

shaped with the finishing dedicated reamers (Overfibers Drills) to allow for close fitting of the 

post in accordance with the minimal intervention guidelines.6 Then, the fiber post 

corresponding to the drill used (table II) was chosen for tooth restoration. The dentin was 

etched for 15 seconds with 32% phosphoric acid (Uni-Etch; Bisco Inc.), washed with water 

spray, and dried with paper points. The clinicians used several brands of dental luting 

cements, of both cement/adhesive and self-etching type. 

Resin cement with adhesive: 

 Panavia F 2.0 with ED Primer dentin adhesive (Kuraray); 

 CoreX Flow with XP-Bond and Self Cure Activator dentin adhesive (Dentsply); 

 C&B Cement with All-Bond 2 dentin adhesive (Bisco); 

 Duo-Link with One-Step dentin adhesive (Bisco); 

 Bisfil 2B and One Step dentin adhesive (Bisco); 

 Variolink and Syntac dentin adhesive (Ivoclar-Vivadent); 

 Duo-Link Universal and All-Bond Universal (Bisco); 

 RelyX ARC and Scothbond dentin adhesive (3M ESPE). 

Self-etching (or self-adhesive) resin cements 

 RelyX Unicem, (3M ESPE); 

 Bis-Cem, (Bisco) 

 

A total of 152 fixed partial dentures (101 single unit, and 51 multi units) were placed on the 

restored teeth. The remaining teeth (37) received a direct composite reconstruction or a 

composite overlay.  The restoration was defined as “successful” if it satisfied the following 

conditions detected with an intraoral radiographic examination, mirror, explorer, and 

periodontal probe: absence of subjective or persistent complaints (pain, foreign body 

sensation, and/or dysesthesia); no radiolucency around the root; no bone defects 

radiographically detected; absence of marginal openings at the tooth/restoration interfaces; 

no debonding or mobility of the restoration; no root, post, or restoration fracture; no 

secondary caries. On the basis of these criteria, the survival statistics described relate to the 

success of the restorations. 

The date of the post placement was considered as the baseline for computing the restoration 

endurance. A restoration was deemed “failed” when at least one of the clinical conditions 

mentioned above occurred, requiring tooth repair or extraction. Furthermore, the teeth were 
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declared as “survived” when the restorations were successful or, although failed, a new 

restoration was performed to replace the failed one. The time to failure or the last recall to 

which the restoration was successful was recorded in months, rounded down to the nearest 

month. The dentists were told to carefully follow the instruction enclosed in the fiber post 

packaging.  

 

5. Procedures adopted for the clinical use of Overpost and Hi-Rem Post 

1. Remove all the sealing material using endodontic drills such as Gates-Glidden® or 

Largo® at low speed (1500-3000 rpm) until the canal depth, calculated on the 

radiograph, is reached. Minimize removal of canal dentin. At least 3 – 4 mm of the 

apical seal must remain to guarantee endodontic success. 

2. For prosthetic restorations: at least 2 mm of dentin must remain above the foreseen 

preparation margin to guarantee the “ferrule” effect;   

3. Select the post to be used on the basis of the type of tooth and the width of the canal; 

the post must be the largest still compatible with the canal diameter;  the portion that 

enters into the canal must be at least half of the post total length.  

4. Once the post has been chosen, prepare the canal with the dedicated reamer to create 

the post space (see the manufacturer instruction sheet for post and drill color 

identification codes). The reamers must be sterilized prior to use. Use low rotating 

speed (1500-3000 rpm) and up/down movements engaging the reamer in the canal 

for not more than 2 sec, then retract the rotating instrument to allow water spray 

cooling of both canal and reamer for at least 1 sec. Water spray flow should be greater 

than 40ml/min to avoid damages from excessive friction heat . 

5. Clean the post by immersing it in pure ethanol, or cover it with 32% phosphoric acid 

gel for 60 seconds; then wash it with water spray for at least 30 seconds and dry the 

post until it became matt white. 

6. Since Overfibers post surfaces are particularly rough, silanization treatments are 

optional; they can be cemented with dentin adhesives coupled with auto or dual 

curing  cement systems; choose the preferred system and carefully follow the 

manufacturer’s recommendations. Many cement systems are sold with auto-mixing 

tips with very thin injection ends: inject the cement in the canal previously dried with 

paper points. No water, irrigants or dentin adhesive liquid excess should remain inside 

the canal. 

7. Composite core or build-up reconstruction: choose the desired composite core system 

and carefully follow the manufacturer’s recommendations. The core composite must 

be compatible with the cement and the dentin adhesive used to lute the post. Some 

composite products are intended for both post cementation and core reconstruction 

(i.e. CoreX Flow, Dentsply; Bisfil 2B, Bisco), these materials allow post cementation and 

core reconstruction at one time and are strongly recommended. Place the composite 

directly on the external part of the post, previously treated with the adhesive system. 

Do not create empty spaces. CAUTION: temporary cements or disinfectant substances 

containing phenols can greatly reduce the bond strength to the dentin and the strength 

of the resin cements and composites! Remove at least 0.2-0.5 mm of surface dentin in 
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order to decontaminate the dental substrate if you suspect that eugenol-containing 

materials have been applied to the tooth to be restored.  

8. After tooth preparation, apply the provisional restoration, avoiding materials that 

contain phenols (e.g. ZOE cements) for the above-mentioned reasons. 

 

6. Guidelines for the removal of Hi-Rem Post 

1. Expose the post with a diamond bur to the coronal level until the colored macro-

fiber will be clearly identified at the center of the post. Use a new, thin (0.25 - 

0.3mm) Ni-Ti rotating file at medium speed and drill gently into the macro-fiber 

with up and down movements. 

2. Allow the instrument to penetrate for 1.5 – 2mm and retract it after 3 - 4 seconds to 

allow the removal of the melted shavings. Avoid excessive friction heat build-up, 

but do not use cooling spray. Repeat the procedure until the depth previously 

established on the radiograph is reached. Since the macro-fiber is very soft, the 

instrument is guided towards the post tip by the harder walls of the post, without 

ever deviating from the central axis. During this phase, the operator can clearly feel 

that the instrument is conducted through the post by the macro-fiber, thereby 

assuring a sense of certainty. 

3. After drilling through the macro-fiber, a canalized post is obtained: grind out the 

internal walls of the post with new, typical Gates-Glidden®, Largo®, or Peeso® 

reamers, until cement is reached. Pay attention to the excessive friction heat that 

may arise from high speed or high hand pressure during drilling. Remove the 

remaining cement and other fiber composite debris using proper ultrasonic tips 

and make a radiograph control to be sure the old cement has been totally removed.  

4. Proceed with the conventional endodontic treatment followed by the proper 

restorative practices. 

 

 

 

 

7. Results 

Of the 189 posts, 12 failures have been recorded over a maximum recall time of 60 months: 

the failures occurred between 7 months (traumatic tooth loss) and 57 months, with an 

estimated success rate of 85.6% at 57 months (95% C.I. = 0.746-0.966), fig. 1. Two teeth were 

lost due to periodontal and post-traumatic reasons, so the cause of the failure was not 

attributed to the post itself. Five teeth, out the 12 that failed, were recovered but it was 

necessary to remove the fiber post in order to perform the endodontic retreatment. Then, a 

new fiber post was placed making a new reconstruction. So, considering the 10 failed teeth 

that were then recovered, the overall estimated survival rate was 98.3% at 45 months (95% 

C.I. = 0.957-1.000), fig. 2. These survival data are in accord with those reported by Parisi et 

al.10 in a recent clinical study on quartz fiber posts. Two restored teeth were lost by 

periodontal and post-traumatic reasons and extracted: both were restored with Prosthetic 

Over Post; 5 teeth showed endodontic failure with peri-apical lesions, and five teeth had 5 

posts detached from the tooth (Table III).  
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Among the 10 survived teeth, 6 were restored with Hi-Rem Prosthetic Posts and 4 were Over 

Post, all belonging to the Prosthetic type. Hi-Rem posts were easily removed from the canal 

allowing the canal retreatment and peri-apical lesion healing. After the retreatment, another 

Hi-Rem fiber post was inserted in the root using CoreX Flow and XP Bond/SCA dentin 

adhesive performing both post cementation and core reconstruction at one time. The 

Prosthetic Over Post removal was much more difficult, and sophisticated magnification 

systems (chair-side stereomicroscope with camera) were necessary to minimize the damages 

to the tooth, represented by an excessive canal enlargement. Ultrasonic diamond tips (Satelec, 

France) were used every time a post removal was required; once the most of the fiber post 

has been removed, ultrasonic vibration under water spray cooling allowed for a safer removal 

of the last fiber composite remnants and cement debris still closely attached to the canal 

walls, avoiding root dentin losses. 

Posts Restoration Failure Time at 

failure 

(months) 

Outcome 

Prosthetic  Over Post #1 Composite Periodontal 45 Extraction 

Prosthetic Over Post #1 Crown Post-traumatic 7 Extraction 

Prosthetic Over Post #2 Crown Endodontic 40 Recovered 

Hi-Rem Prosthetic Post #1  Crown Endodontic 51 Recovered 

Hi-Rem Prosthetic Post # 2  FPD multi-units Endodontic 37 Recovered 

Hi-Rem Prosthetic Post # 3  Crown Endodontic 31 Recovered 

Hi-Rem Prosthetic Post # 2  Crown Endodontic 44 Recovered 

Hi-Rem Prosthetic Post  #2  Crown Post detachment 11 Recovered 

Prosthetic Over Post #1 FPD multi-units Post detachment 24 Recovered 

Hi-Rem Prosthetic Post #1  Crown Post detachment 31 Recovered 

Prosthetic Over Post #2 Crown Post detachment 34 Recovered 

Prosthetic Over Post #1 Crown Post detachment 57 Recovered 

Tab. II. Summary of the failed restorations, failure patterns, time elapsed from the date when the 

restoration was performed (months), and clinical outcome. 

The five teeth that failed by post detachment were then endodontically retreated, and the 

canal was slightly enlarged to remove the contaminated dentin substrate. Canal enlargement, 

which was followed by a 1 to 2 mm deeper canal preparation, allowed a larger post size, and a 

longer post insertion to reduce the risk of further post detachments. 
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Fig. 1: Kaplan-Meier success rate curve of the fiber post restorations analyzed in this trial. Each dot on the curve represents a 

recorded failure at the corresponding observation time (months) from the date when the reconstruction was done. Estimated 

success rate of 85.6% at 57 months (95% C.I. = 0.746-0.966). 

 

 
 
Fig. 2: Kaplan-Meier survival rate curve of the restored teeth after recovery was performed on 10 teeth out of 12 that failed. Failure 

at 7 months was due to a traumatic event that required tooth extraction. Failure at 45 months was due to a non-recoverable, 

massive periodontal loss. In both cases the fiber posts were not recognized as the cause of the failure. Survival rate at 45 months 

was estimated at 98.3% at 45 months (95% C.I. = 0.957-1.000). 

 

 

8. Conclusion 

On the basis of the clinical data obtained, this retrospective analysis study suggests that the 

rehabilitation of endodontically treated teeth using Overfibers posts could be performed with 

a high success rate of 85.6% at 57 months. 

Favorable failure patterns, such as restoration detachments with no root fracture, and the 

possibility to safely remove the Hi-Rem Posts in case of endodontic failure allowed the 
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recovery of 10 out of 12 failed teeth, bringing the final survival rate of the fiber post 

restorations to 98.3% at 45 months. The clinical results here obtained, very close to the ones 

reported in the most recent literature10-14 on other well-known fiber post brands, strongly 

suggest the use of Overfibers fiber posts as restorative devices for endodontically treated 

teeth as far as the correct application guidelines here reported are followed. 

The high occurrence of the de-bonding failures observed suggests that dentin adhesives and 

cementation techniques need to be improved, with simplified and less technique-sensitive 

cementation procedures. 
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This study has been carried out on behalf of Overfibers srl, Italy and concluded on July 31, 

2015. 


