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Abstract:- The ferrule effect plays a pivotal role in 

enhancing the structural integrity and long-term success 

of restorations for endodontically treated teeth. By 

encircling the coronal tooth structure, the ferrule 

distributes functional forces evenly, improving fracture 

resistance and longevity. Ideally, a ferrule height of 1.5 to 

2 mm is recommended, and its design can significantly 

impact the tooth’s ability to withstand lateral forces. 

Studies emphasize the importance of achieving a smooth 

finish line to minimize micro-leakage and restoration 

failure. While the benefits of the ferrule are well-

established, other factors, such as the tooth's location and 

the restoration type, may also influence outcomes. This 

article reviews the different types of ferrules, ideal design 

considerations, and the impact on clinical success. 
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I. INTRODUCTION 

 

The ferrule effect is a vital concept in enhancing the 

structural integrity of teeth that have undergone endodontic 

treatment, playing a key role in both prosthodontics and 

endodontics. Ferrule preparation refers to the circumferential 

extension of remaining coronal tooth structure, which has 

been proven to significantly improve the fracture resistance 

and long-term success of restorations.1 Sorensen and 

Engelman defined the ferrule effect as a "360-degree metal 

collar of the crown surrounding the parallel walls of the 

dentin, extending coronally to the shoulder of the 

preparation." This design helps in distributing functional 

forces evenly, enhancing the tooth’s overall strength. The 

term "ferrule" originates from the Latin words ferrum (iron) 

and viriola (bracelet), as described by Brown in 1993.2 The 

ferrule effect is critical in crown preparations, as preserving 

as much coronal tooth structure as possible is essential for 

long-term success. In the field of endodontics, according to 
Pathways of the Pulp, the ferrule effect refers to a band that 

encircles the external dimension of the remaining tooth 

structure. It is widely accepted that at least 2 mm of tooth 

structure should be preserved coronally to allow for an 

effective ferrule. This circumferential band of tooth structure 

forms the junction between the crown and the tooth, which is 

crucial for the stability of the restoration.3 The presence of 

this ferrule is a significant factor in determining the success 

or failure of an artificial crown, as it provides the necessary 

support and resistance against functional loads. Historically, 

a dowel was once believed to strengthen the remaining tooth 

structure, referred to as the "intracoronal crutch" by Rosen. 
However, this concept has since been dismissed, as the ferrule 

effect is now recognized as a more critical factor in 

reinforcing the residual tooth structure and ensuring the 

longevity of the restoration. Proper ferrule preparation with 

adequate tooth structure, minimal taper, and a well-fitted 

crown significantly enhances the success of dental 

treatments.4 This article gives an overview about ferrule in 

prosthodontics. 

 

 
Fig 1: Arch of Rotation Diagram 
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Fig 2: Components 

 

II. COMMON TYPES OF FERRULES 

 

Various types of dental ferrules play a crucial role in 

ensuring the structural integrity of teeth after restorative or 

endodontic procedures. A uniform ferrule, which encircles the 

tooth entirely, is considered ideal for providing consistent 

reinforcement and is widely used in both prosthodontics and 

endodontics. The crown ferrule is created when the overlying 

crown engages with the tooth structure, while the core ferrule 
integrates with the dental core. A partial ferrule is a type of 

crown preparation where a portion of the core material 

extends slightly beyond the crown margin, providing 

additional retention and support. Unlike a full ferrule, where 

the core extends significantly beyond the margin, a partial 

ferrule offers a balance between retention and the risk of 

cement fracture. In cases of short clinical crowns, where the 

visible portion of the tooth above the gum line is limited, a 

partial ferrule can offer additional support to the crown, 

effectively reducing the risk of fracture. This extra 

reinforcement is crucial for ensuring the longevity of the 
restoration, especially when the tooth's structural integrity is 

compromised. Weak tooth structures, resulting from decay, 

trauma, or previous restorations, also benefit significantly 

from the use of a partial ferrule. By incorporating this feature, 

the restoration is strengthened, minimizing the chances of 

future fractures and providing a more robust solution for 

weakened teeth. Additionally, aesthetic considerations often 

play a key role in the decision to use a partial ferrule, 

particularly in cases where a full ferrule might be visually 

unappealing due to the presence of a metal core material. In 

such scenarios, a partial ferrule can deliver sufficient 

retention and support while maintaining a more natural 
appearance, making it a preferred choice in restorative 

dentistry. Ferrules can also be classified based on the degree 

of risk to the tooth, ranging from Category A, where all four 

walls are intact, to Category X, where no walls are present, 

with varying levels of risk in between. A 360-degree ferrule, 

encircling the tooth completely, is preferred as it distributes 

the forces of mastication evenly, reducing the risk of root 

fractures and improving the restoration's longevity. In 

contrast, a partial ferrule is used when significant tooth 
structure is lost, but it is less desirable as it cannot distribute 

forces as uniformly as a full ferrule, leading to increased 

failure risks. Endodontic ferrules are specifically applied after 

root canal treatment to provide critical resistance against 

lateral and shearing forces, which could otherwise cause 

vertical fractures. While other types of ferrules might be used 

in specific clinical situations, the 360-degree ferrule remains 

the most effective in ensuring even stress distribution and 

long-term success, whereas partial or absent ferrules increase 

susceptibility to fractures.4,5,6 

 

III. REVIEW OF LITERATURE 

 

A standard ferrule typically involves a minimum of 2 

mm of remaining coronal dentin, which is crucial for effective 

load distribution, as suggested by Lima et al.7 However, 

variations in ferrule design can affect fracture resistance, with 

some studies, like those by Kutesa-Mutebi & Osman, 

indicating that a ferrule may not always be necessary if 

sufficient coronal dentin remains. Ferrules are commonly 

applied in prosthodontics and endodontics due to their role in 

enhancing fracture resistance.8 Studies by Skupien et al. and 

Ng et al.show that teeth with ferrule preparation exhibit 
significantly higher fracture resistance than those without, 

improving the clinical longevity of restorations, particularly 

in premolars. Clinical considerations such as restoration 

techniques depend on the ferrule's presence and design. The 

choice between using a post or relying solely on composite 

cores can hinge on this factor (Kutesa-Mutebi & Osman,). In 

terms of failure modes, teeth without a ferrule often 

experience debonding failures, while those with a ferrule are 

more likely to endure root fractures (Ng et al.,). While the 

ferrule effect is well-recognized for its benefits, some studies 

indicate that other factors, such as the tooth's location and the 
type of restoration, can also influence outcomes, suggesting 

the need for further research (Skupien et al.,).9 A ferrule 

height of at least 2 mm is generally recommended for optimal 

fracture resistance and restoration longevity in endodontically 

treated teeth. Though nonuniform ferrules are less effective 

than uniform ones, they still provide more resistance than 

having no ferrule at all. Lastly, in terms of ferrule design, 

interproximal grooves should be avoided, as they reduce 

tooth resistance, and there is no significant difference in 

performance between butt joint and contrabevel 

configurations.10 
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IV. IDEAL DIAMETER OF THE FERRULE AND ADVANTAGES 

 

 

 
Fig 3: Ideal Diameter 

 

A dental ferrule provides numerous advantages in the 

structural integrity and longevity of endodontically treated 

teeth. It resists functional lever forces and the lateral forces 

exerted during dowel insertion, while also reducing the 

wedging effect of tapered dowels, thereby preserving the root 

from external stresses.11 The ferrule promotes a "hugging" 

action between the tooth and the artificial crown, which 
enhances the resistance of the restoration. It is essential in 

post-endodontic reconstruction of severely degraded teeth, 

where the crown restoration embraces the remaining hard 

tissue to a certain height. Ideally, the ferrule should consist of 

a shoulder preparation with parallel coronal dentin walls, and 

in cases where a ferrule is difficult to achieve, crown 

lengthening may be used to expose the root surface, allowing 

for a proper ferrule height of at least 2 mm. This hugging 

effect between the artificial crown and tooth helps improve 

fracture resistance, making a ferrule height of 1.5 to 2 mm 

ideal for providing resistance to lateral forces.12 The ferrule 
and finish line should be smoothened. A smooth surface 

reduces the chances of micro-leakage and improper crown 

seating, which can lead to recurrent decay or restoration 

failure. Additionally, a smooth finish line is crucial for 

reducing micro-leakage and ensuring proper crown seating, 

preventing recurrent decay or restoration failure. A ferrule 

with a height of less than 1.5 mm compromises the tooth's 

ability to withstand lateral forces, negatively impacting the 

long-term prognosis of the restoration. Thus, achieving an 

ideal ferrule height is critical for ensuring the success and 

durability of dental restorations.13 

 

V. TYPES OF BURS USED 

 

 
Fig 4: Burs 

 
The type and extent of lateral load experienced by a 

tooth during restoration varies based on the tooth being 

restored. For instance, anterior teeth are subjected to non-

axial loading, while posterior teeth experience occluso-

gingival forces. Anterior teeth with a deep overbite and 

parafunctional habits face a higher risk of failure. 

Additionally, teeth involved in group function with long 

maxillary buccal cusps generate more lateral forces compared 
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to those with canine guidance.14 Fracture patterns related to 

the ferrule depend on the type of post used. Non-repairable 

fractures are more common with cast dowel posts and a 2 mm 

ferrule, whereas repairable fractures are seen with fiber-

reinforced posts and a 2 mm ferrule. Repairable fractures 

occur above the cemento-enamel junction (CEJ) and include 

horizontal cervical fractures and core tooth fractures.15 In 

contrast, non-repairable fractures happen entirely below the 
CEJ, such as fractures in the middle or apical third of the root 

or vertical root fractures. Various burs are used for creating 

the ferrule and finish line. The tapered diamond bur is 

commonly used to form the ferrule, ensuring a uniform taper 

and smooth surface for an optimal restoration fit. Cylindrical 

diamond burs may also be employed to achieve the ferrule 

effect, especially for flat surface preparations.16 For the finish 

line, round-end tapered diamond burs are typically used to 

create a chamfer finish line, while flat-end tapered diamond 

burs are preferred for a shoulder finish line, often utilized in 

crown preparations. The ferrule and finish line should be 
smoothened to reduce the likelihood of micro-leakage and 

ensure proper crown seating, thereby preventing recurrent 

decay or restoration failure.17 

 

VI. BIOMECHANICAL FAILURES DUE TO INADEQUATE FERRULE EFFECT 

 

 
Fig 5: BMF 

 

An inadequate ferrule effect in a crowned abutment can 
lead to various biomechanical failures, primarily occurring at 

the crown margin or the root-post interface, resulting in the 

separation of the crown from the abutment. Specific failure 

modes include shear fractures at the crown margin, where the 

tooth, core, and post complex fracture horizontally while the 

crown remains cemented in place; cement fractures at the 

root-post interface, where the cement layer between the post 

and root fails, causing the crown to detach; recurrent cement 

failures, which can occur if a crown is re-cemented after a 

previous shear fracture, leading to a weak cement layer 

fracturing again; The reverse ferrule effect occurs when the 
core material extends apically beyond the crown margin, 

leaving the cement layer unsupported. This unsupported 

cement is susceptible to fracture due to chewing forces, 

temperature changes, and occlusal wear. If the cement layer 

fractures, it can lead to sensitivity, discomfort, recurrent 

caries, and even crown failure. To prevent this, it is crucial to 

ensure that the core material terminates at or slightly below 

the crown margin, providing adequate support for the cement 

layer and reducing the risk of fracture.18 Key factors 

contributing to these failures include a lack of bond strength 

due to insufficient ferrule tooth structure, excessive forces 
exerted on the post and root by poorly designed crowns, and 

weak cementation that can lead to crown separation. 

Prevention strategies involve ensuring adequate ferrule height 

to provide sufficient tooth structure, avoiding excessive 

apical extension of core material through proper core design, 

using strong cementation techniques and appropriate 

materials to achieve a durable bond, and designing crowns to 

manage stress effectively to minimize the load on the 

abutment and restoration. By addressing these factors, 

dentists can help prevent biomechanical failures associated 
with inadequate ferrule effects and improve the long-term 

success of crowned abutments.19,20 

 

VII. CONCLUSION 

 

In conclusion, the choice of ferrule should be tailored to 

the tooth's anatomy, the desired fracture resistance, and 

aesthetic requirements. A round, smooth-ended bur is 

commonly used for both ferrule preparation and finishing, 

with an optimal diameter typically ranging from 1.5 to 2 mm. 

While the ferrule effect is widely acknowledged for its 
advantages, some research indicates that additional factors, 

such as the tooth's location and the type of restoration, may 

significantly impact outcomes, highlighting the need for 

further study in varied clinical settings. A properly prepared 

ferrule is crucial for the long-term durability of 

endodontically treated teeth. 
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