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Abutment selection, designing, and its 
influence on the emergence profile: 
A comprehensive review

Introduction

Being functionally useful is the similarity between a 
natural tooth and endosteal dental implants, as they have to 
emerge into the oral cavity after piercing the oral mucosa. 
This trans-mucosal connection can be a pathway for toxic 
substances or organisms. Therefore, to protect the peri-implant 
structures, it is imperative to have a long-standing, effective 
barrier as otherwise there bacteria could penetrate, affecting 
the primary stability, initial healing, or long-term success of 
implant-supported restorations.[1-7]

About 2 mm biological width of the epithelial surface and 
connective tissue adhesion areas form an interface preventing 
the entry of bacteria and their by-products. Peri-implant 
sulcular epithelium is similar to junctional epithelium,[8-10] as 
per a general consensus drawn. However, on the other hand, 
difference is seen between the connective tissue components 
of the implant with respect to that of the tooth.[11-13] Instead 

of a true anchorage of the supra-alveolar connective tissue, 
only a brittle adhesion exists due to the lack of cementum 
and solid nature of the transmucosal components,[4,6,14,15] 
thereby affecting the long-term prognosis of dental implants. 
Further damage can rise in the form of apical migration of 
the junctional epithelium, bone resorption, pocket formation, 
and gingival recession[16] if there is an occurrence of tearing 
at connective tissue–implant surface. Hence, for enhancing 
the quality of soft tissue interface, such as alterations in 
the micro design[17,18] or changes in the macro design of 
transmucosal implant components, various methods have 
been postulated.

Materials and Methods

A search was conducted both manually and electronically to 
fi nd terms that included dental implants, dental abutments, 
custom abutments, cast abutments, abutment-implant 
interface, emergence profi le, soft tissue profi le, provisional 
restoration, CAD/CAM abutments, abutment innovations, 
abutment designing, abutment selection, and abutment 
materials. A total of 4332 English titles were obtained in 
various combinations and were repeated and duplicated due 
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to multiple searching. Proper short-listing of the articles was 
done and the comprehensive review was formulated.

Key to Diagnosis

Diagnostic aids in the form of a thorough clinical, diagnostic, 
and radiographic examination should be the gold standard for 
optimum success; hence, multi-disciplinary team approach 
is the key. At the implant site, the fi nal outcome would be 
detrimental to both functionally and esthetic wise, hence 
adequate alveolar bone in terms of height, volume, and 
thickness of cortical bone shold be considered. Treatment 
modality should be decided on individual basis[19-23] in the 
form of immediate or delayed implant placement with 
provisionalization.

Provisional Restoration and its Role in 
Esthetics

To shape, prepare, and stabilize the peri-implant soft tissues 
during the healing phase and after second-stage surgery in 
addition to providing an aid in esthetic evaluation before 
the fi nalization of the treatment are the various purposes 
that provisional restoration can serve, thus giving comfort 
and psychological advantage to the patient.[24] It can either 
be a provisional fixed partial dentures when adjacent 
teeth also require restorations[25] or removable partial 
denture, vacuum-formed matrices with denture teeth, 
and resin-bonded restoration. Formation of an optimum 
emergence profi le[25,26] is the only way to achieve natural 
appearance of the implant-supported restorations. The key 
for this emergence profile is the interdental papillae that 
itself depends on various factors including proper contouring 
of subgingival abutment component, position of the contact 
point of the restoration, and height of the bony crest at the 
neighboring teeth.

Selection of the Implant Abutment

The following pre-requisites for optimum abutment selection 
should be as follows:
 Long-term stability[27]

 Accurate fi t of the components to prevent screw 
loosening during function[28]

 Biocompatibility
 Esthetics[29]

Material Selection

Titanium abutments and ceramic abutments[30-32] are the 
two things with which marginal bone stability and soft 
tissue responses have been favorably noted. Abrahammson 
et al. showed how the abutment material infl uenced height 
and quality of the tissues, whereby titanium and ceramic 
abutments caused formation of mucosal attachment and 

metal-ceramic abutments led to soft tissue recession and 
increased crestal bone resorption.[30] The use of all-ceramic 
components and restorations is increasing, despite superior 
fracture strengths of metal-ceramic crowns cemented on 
titanium abutments as compared with all-ceramic crowns 
cemented on ceramic abutments.[31] Excellent esthetic 
potential and biocompatibility along with long-term stability 
is offered by ceramic abutments.

Accumulation of fewer bacteria was seen on zirconia 
surface as compared to commercially pure titanium,[33] 
according to a recent in vitro and in vivo study. All ceramic 
abutments,[34,35] wherein it was observed that the fracture 
strength of both materials far exceeded the maximum values 
for incisal loading, as reported in the literature though 
zirconia abutments, were twice as resistant to fracture as 
alumina abutments; this was seen in another in vitro study[36] 
that investigated the fracture resistance of implant.

Designing Abutments

They can either by pre-fabricated or customized abutments. 
From the perspective of posterior restorations, although 
the standard dimensions are suffi cient, optimum results 
may not be yielded from its usage in the anterior esthetic 
zone.[21] Hence, to cater to individual dentition when dealing 
with the esthetic zone customizing the abutments should 
be the objective. Direct porcelain application to a standard 
abutment or by using CAD-CAM techniques are the two 
ways in which customization can be achieved. Superior 
material homogeneity, custom designing, ease of fabrication 
in addition to supporting poor tissue contours, and 
eliminating compatibility concerns of dissimilar metal alloys 
are the various advantages being offered by CAD-CAM 
machines.[35]

Screw-Retained Versus Cement-Retained 
Prosthesis

Whether to opt for cementation of the implant-retained crown 
to the abutment or whether the abutment-crown complex is 
screw retained depends on the clinician and the position of 
the implants. A screw-retained restoration may be fabricated 
if the screw access is favorable (long axis of the implant and 
screw access hole are located on the lingual of the incisal 
edge). First, the ceramic is directly fi red onto the abutment 
and the abutment-crown complex can be easily screwed onto 
the implant. The possibility for retrieval or retightening and 
reassessing the abutment screw can be offered by this type 
of restoration. The absence of cement between the abutment 
and the crown is another advantage that this offers. Chipping 
of the veneering ceramic because of the discontinuous 
porcelain may be some possible complications of such 
restoration. Compensation of misaligned implants and can 
be treated like natural teeth are allowed by cement-retained 
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intraorally.[46-48] Hence, changing the type of screw used (e.g., 
geometry, height, surface area), the precision of the fi t over 
the hex, and the amount of torque used to secure the new 
screws were the ways in which implant manufacturers 
compensated. Although such efforts still require the clinician 
to radiographically verify that the abutments are fully seated, 
these changes have allowed externally hexed implants to be 
utilized with great confi dence.

To improve the original external hex implant/abutment 
interface, new interface designs are utilized on a variety 
of implants. To improve connection stability throughout 
function and placement and to simplify the armamentarium 
necessary for the clinician to complete the restoration are 
some goals of the new designs. There are at least 20 different 
implant/abutment interface variations on dental implants 
that are cleared for marketing by the FDA [Figure 1]. Joint 
strength, stability, and lateral and rotational stability are 
determined by the implant/abutment interface. Different 
requirements are incorporated into the interface design as 
implant design evolves. One of the fi rst internally hexed 
implants was designed with a 1.7-mm-deep hex below a 
0.5-mm-wide, 45° bevel.[49,50] To protect the retention screw 
from excess loading[50,51] and to reduce the potential of 
microleakage[47] was the main intention to distribute intraoral 
forces deeper within the implant. Superior strength for the 
implant/abutment connection are also provided by internally 
connected implants.[52-54] Further design enhancements have 
been made in an attempt to enhance the implant/abutment 
connection [Table 1], since the introduction of the internal 
connection concept.[55-58] A tapered abutment post is inserted 
into the non threaded shaft of a dental implant with the same 
taper, which is the “Morse” taper.[57,58] Frequently, with 
variations in their use of joint designs (e.g., bevel, butt) or 
the numbers of “hexes” present for the restorative phase, 
other internal connection designs have followed.[56-58]

Clinicians have to be mindful of their application in the 
intraoral environment, an often challenging region due 
to the involved bone topography, soft tissue contours, 
rotational forces, and the requisite prosthetic components, 
particularly for aesthetic, single-implant restorations when 
using these implant/abutment connections. Demonstrating 
how interface design has continued to evolve a new internal 
connection implant design (e.g., Osseotite Certain, 3i Implant 

restorations on customized ceramic abutments allow. 
A provisional crown can stabilize and help mature the 
surrounding and restoration tissues after insertion. Frequent 
removal and reinsertion of provisional restorations becomes 
unnecessary,[21] minimizing gingival trauma. The height of 
the interproximal crown margin should be located just below 
the gingival margin to allow for complete removal of cement, 
because the presence of cement may compromise soft tissue 
health[35,36] if a screw-retained, customized abutment is 
selected.

Recent Advances in the use of Material: 
Introduction of Acetal

To eliminate and minimize the grayish appearance of 
the gingiva resulting from the transmucosal path of the 
abutment, use of acetal has been introduced.[37-39] Acetal, 
which is polyoxymethylene, is a highly crystalline 
thermoplastic polymer that has a unique composition, and 
it can be used in applications where dimensional stability is 
important, even when the acetalic part is under continuous 
stress. Features of the material that are also predictable 
over a wide range of temperatures for long periods are the 
strength, stiffness, toughness, and resistance to fatigue under 
repeated stress. Acetals resist a wide range of solvents and 
are not hygroscopic. In harsh environments, they remain 
dimensionally stable. These features make acetals ideal for 
use as metal replacements.[40-42]

Abutment Connections and the Recent 
Advances

Several externally hexed implants to restore fully edentulous 
arches, linking them together via a metal bar with a fi xed 
prosthesis[43,44] was the requirement of the original Branemark 
protocol. In this protocol, the external hex design was 
present to help screw the implant into place. The hex was not 
engaged as an antirotation device for the fully edentulous, 
fi xed prostheses abutments that were screwed down onto the 
implants.[45] The hex had to be used to prevent rotation of 
the abutment and the single crown, when the implants were 
later placed in single-tooth or partially edentulous cases. 
This external hex, which was only 0.7 mm in height, was 
not designed to withstand the forces directed on the crowns 

Table 1: Comparison of the internal connection systems
Features Center pulse 

(screw vent)
Astra tech 
(astra)

Straumann 
(ITI)

Nobel biocare 
(replace select)

Alatec technologies 
(camlog)

Friadent 
(frialit 2)

3i
(osseotite certain)

Length of the internal 
connections (mm)

1.2 2.4 2 3.8 5.4 3.4 4

Type of retention 6-point internal 
hex (with friction fit)

12-point 
conical seal

8-point 
Morse taper

3-point internal 
tripod

3-point internal 
tripod

6-point 
internal hex

6-or 12-point 
internal hex

Verification of 
seating

X-ray X-ray X-ray X-ray X-ray X-ray X-ray or audible 
click

Abutment 
positioning (degrees)

60 30 45 120 120 60 30 or 60
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Innovations Inc., Palm Beach Gardens, FL) has recently 
been introduced to the profession. When the components 
are properly seated, the internal connection implant design 
incorporates an audible and tactile “click.” This unique 
feature eases placement for the clinician and may reduce the 
need for radiographs following placement of the restorative 
components. With contact along a signifi cant length that 
provides lateral stability from off-axis forces, the implant’s 
internal connection allows 4 mm of internal engagement.[52-55] 
The deep, 4-mm multilevel engagement zone of this internal 
connection achieves a precise, secure connection with low 
torque. No more than 20 Ncm is required to maintain screw 
retention without loosening. The design of the internal 
connection allows fl exibility in abutment preparation 
without damaging the head of the screw, thereby allowing 
the height of the screw to be only 1.95 mm from the top 
of the screw to the seating surface. An internal connection 
with retentive features allows placement of transfer copings 
and abutments with secure seating and ease of use from a 
restorative perspective. The click allows the abutment to 
remain in place in the maxillary arch even prior to placement 
of the retaining screw and confi rms positive seating. This 
internal connection design incorporates a 6-point hex and a 
12-point double-hex internal design. A stable base for the use 
of straight abutments is provided by the 6-point internal hex. 
Also, 30° increments of rotational fl exibility for placement 
of machined pre-angled abutments to correct the off-axis 
emergence of the implant [Figures 2-4] is allowed by the 
12-point double-hex of the internal connection. Flexibility 
for the restorative dentist and enabling the surgeon to place 
the implant in any rotational position without concern for 
orienting the fl ats of a hex during surgery is provided by 
this feature. The involved expenses for the case and the 
simplifi ed laboratory and restorative procedures for an 
implant-supported prosthesis are decreased. The implant 
can be oriented by the hex fl ats on the implant placement 
driver tip. In addition, if a provisional crown is fabricated 
prior to implant placement for delivery at the time of implant 
surgery (i.e., in lieu of a cover screw). Abutments that 
provide a large variety of prosthetic options using the same 
implant for multiple clinical situations are adapted well by 
the internal connection. Ease of placement for the transfer 
copings and abutments are allowed by the audible and tactile 
confi rmation of seating the components into the implant, 
combined with the 12-point double-hex design that enables 
simple alignment for angled abutments.

Cad Cam Abutments: An Overview

To shift from manufacturing systems designed for mass 
production of identical components (such as stock abutments 
and cast custom abutment platforms) to sophisticated systems 
that could deliver abutments specifi cally made for each 
individual restoration in a cost-effi cient and timely manner, 
considerable technical innovation and fi nancial investment 
have been required.[59] Several implant manufacturers now 

Figure 2: Pre-machined abutments can have positioning limitations 
because of the number of rotational positions within the internal connection 
implant design

Figure 3: Ideal rotational position for a pre-angled abutment

Figure 1: (a) Standard abutment for a screw-retained abutment; (b) Abutment for a cement-retained restoration
ba

Figure 4: Pre-angled abutment in place redirect the path of insertion for a 
bucally inclined implant
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offer CAD/CAM patient-specifi c abutment systems as the 
hurdle of providing completely individualized abutments 
has been overcome.[60] To provide the advantages of both 
stock and laboratory processed custom abutments without 
the disadvantages are the potentials offered by custom 
abutments created with CAD/CAM technology [Table 2]. 
First, CAD/CAM abutments are specifi c for each patient, 
similar to laboratory made abutments. However, the results 
are much more consistent. The technician’s learning curve 
is less steep than that for handmade components. The CAD 
software that incorporates parameters is used to control 
the abutment design by the technician. A CAM milling 
apparatus that creates the abutment from a block of the 
selected abutment material is electronically transferred 
by the virtually designed abutment. Most of the inherent 
dimensional inaccuracies of waxing, investing, and casting 
are eliminated. In a dental laboratory, casting of titanium, 
in particular, is complex. A homogenous mass of titanium 
with optimum material properties is a result of CAD/CAM 
machining.[61] CAD/CAM custom abutments are machined to 
the precision that immovable implants require. The abutment 
surfaces of CAD/CAM abutments are not subjected to the 
above-mentioned manipulation processes after machining, 
unlike stock or cast custom abutments. The abutment surface 
of a stock or cast custom abutment is not signifi cantly affected 
when laboratory steps are meticulously followed, as shown 
by Vigalo et al.[62] Heat-induced changes of pre-machined 
abutment platforms during casting procedures reduced the 
contact between the abutments and corresponding retaining 
screws, as found by Byrne et al.[63] From a review of implant 
abutment preparation techniques, dentists and laboratories 
should select implant/abutment interfaces that demonstrate 
superior fi t, and they should follow laboratory procedures 
that would not induce further discrepancies, as concluded 
by Wee et al.[27] CAD/CAM abutments have the potential 
to provide most accurate fi t of any abutment type, because 
their interfaces do not require manipulation after machining. 
The accuracy of CAD/CAM abutments has increased having 

specifi c application to implant dentistry, where precision 
of components may affect implant longevity, prosthetic 
success, and ease of restoration. Hard ceramic materials 
used for abutment fabrication cannot be effi ciently machined 
with conventional grinding tools, ideally ceramic implant 
abutments should be machined from completely sintered 
blocks of material. Hence, before fi ring, they are presently 
milled in the green body state.[59] The cost of a CAD/CAM 
implant abutment presently lies somewhere between the 
two when compared with a stock and cast custom abutment. 
As CAD/CAM systems for abutment fabrication become 
commonplace and the high initial capital outlays made by 
manufacturers are distributed over a growing number of 
abutments sold, this expense is likely to decrease over time. 
Conversely, costs of labor-intensive laboratory processes 
and manpower are likely to escalate, thereby increasing the 
cost of prepared stock abutments or handmade cast custom 
abutments. In addition, CAD/CAM manufacturing reduces 
the work needed to create implant abutments considering the 
shortage of qualifi ed laboratory technicians.[64]

Cad/Cam Abutments: Systems Available

Since the early 1990s, the Atlantis Abutment (Atlantis 
Components Inc., Cambridge, MA), milled in titanium 
alloy, has been commercially available.[65,66] Fabrication 
and abutment design is outsourced to the Atlantis facility 
and may be prescribed by the implant surgeon, restorative 
dentist, or laboratory technician.

The option of placing a provisional crown on the fi rst 
abutment and a defi nitive crown on the second is provided 
by Atlantis to give dentists a second duplicate abutment.[67] 
The second abutment may also be used as a laboratory die. 
To improve gingival tones and to impart more natural shades 
through all-ceramic restorations, gold-anodized coatings 
have been added. Excellent marginal detail and anatomic 
gingival contours are the things Atlantis abutments are 
purported to have.[68] An implant positioning index or single 
impression[69] can be made at the time of implant surgery. 
Hand modifi cations of the abutment margin before crown 
fabrication may necessitate for ensuing tissue recession 
during soft tissue healing.[68] Initially developed for 
titanium and aluminum oxide copings for conventional 
crowns,[40] Procera (Nobel Biocare, Yorba Linda, CA) has 
recently added implant abutments to their line of CAD/
CAM components.[70] The abutment is virtually designed 
by the local laboratory using a Procera digital scanning 
system and software purchased from Nobel Biocare with 
this system. The information is electronically transmitted 
to a Procera facility, where the virtual abutment is milled 
and returned to the local laboratory. Both a CAD/CAM 
abutment and CAD/CAM titanium or ceramic coping using 
this same system are the options that the dentist can receive. 
Cast restorations have proven to be comparable with fi t 
and marginal adaptation.[71-73] Procera ceramic abutments 

Table 2: Comparison of the stock, cast custom and 
CAD/CAM implant abutments
Restorative 
procedure

Stock 
abutment

Cast custom 
abutment

CAD CAM 
abutment

Anesthesia Yes No No
Handpiece needed Yes No No
Oral obstructions Yes No No
Retraction cord Yes No No
Die trimming Yes No No
Patient experience Uncomfortable Pleasant Pleasant
Delegate to lab/
assistant

No Yes Yes

Appointment time More Less Less
Contours Limited Ideal Ideal
Interface Good Good Excellent
Abutment inventory Yes Yes No
Lab cost Low Higher In between
Profitability Low Higher highest
Priest G. Virtual-designed and computer-milled implant abutments. J Oral 
Maxillofac Surg 2005;63 (9 Suppl 2):22-32
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clinically perform as well as or better than other abutment 
types, as indicated by their short-term results.[74] A new line 
of CAD/CAM components under the umbrella of Architech 
PSR (for patient specifi c restoration) has been developed 
by Implant Innovations Inc. (Palm Beach Gardens, FL). 
The aptly named custom abutment segment of the system, 
Encode, incorporates codes or facets on the occlusal surface 
of the corresponding healing abutments [Figure  5]. Implant 
size, hex position, implant location, and soft tissue levels 
are determined by an optical scanner interprets these code. 
The surgeon may make an index of implant positions at 
the time of implant surgery or uncovering, similar to the 
Atlantis Abutment System protocol [Figures 6-8]. The local 
laboratory later uses this index to make a cast for seating 
the fi nal Encode abutments and fabricating the defi nitive 
restorations. The Encode healing abutments is then placed 
by the surgeon [Figure  9]. The restorative dentist makes 
only 1 impression of the Encode healing abutments in place, 
eliminating the need to make a restorative phase implant level 
impression, following implant integration and soft tissue 
maturation [Figures 9 and 10]. The entire Encode process 
is outsourced to Implant Innovations Inc. after the local 
laboratory technician pours and sections the cast [Figure  11]. 
The codes embedded in the healing abutments can be read 
and translated by an optical scanner [Figure  12]. This data 

is transferred to the CAD software, the implant abutments 
are virtually designed [Figure  13], and the CAM milling 
apparatus produces the fi nal titanium abutments. Defi nitive 
restorations are made on a cast created from the surgeon’s 

Figure 5: Unique encoded healing abutments are read by an optical scanner 
to determine the implant size, hex position, implant location, and soft tissue 
levels

Figure 6: Both fractured maxillary central incisors is replaced with implant 
restorations

Figure 7: After implant placement, the surgeon seats direct impression 
copings

Figure 8: After removing the index, the surgeon places the encoded healing 
abutments Figure 9: Implants have integrated and soft tissue has matured
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positioning index after the completed abutments are returned 
to the local laboratory [Figures 14 and 15]. The restorative 
dentist at delivery of the abutment and fi nal prostheses 
removes the Encode healing abutments. Patient-specifi c 
fi nal abutments are seated [Figure  16] and defi nitive crowns 
are placed [Figure  17]. A novice restorative dentist, who 
is not completely comfortable with implant procedures, is 

not required to make an implant level impression; this is a 
particular advantage provided by this approach. Minimizing 
the likelihood of modifi cations before crown fabrication 

Figure 10: A heavy body polyvinlysiloxane impression is made of the 
encoded healing abutments by the restoring dentist

Figure 11: Laboratory pours the cast in die stone and sections the encoded 
healing abutments

Figure 12: An optical scanner translates the data to a virtual soft image of 
the encoded abutments, teeth, and the surrounding soft tissues

Figure 13: Patient specifi c fi nal abutments are created virtually on a 
computer monitor

Figure 14: Completed titanium custom abutments are returned to the 
laboratory, where they are placed on the cast from the surgical implant 
positioning index

Figure 15: Close examination of the abutments showa smooth marginal 
chambers and excellent abutment/analog interfaces
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is a possibility, because, as the restorative dentist makes a 
healing abutment level impression of mature soft tissue 
levels, marginal form and depth of the defi nitive Encode 
abutment is precise. To become the tool for design and 
creation of dental restorations, hand instruments will be 
replaced by computer keyboards. Outsourced CAD/CAM 
implant abutments will free qualifi ed technicians to focus 
on their artistry rather than on labor-intensive procedures 
given the shortage of laboratory technicians. Overall 
turnaround time is decreased between the laboratory and 
restorative dentist as implant abutments are manufactured 
in a matter of minutes. Dental laboratories do not have to 
invest in sophisticated technology to provide this superior 
service because CAD/CAM abutment fabrication is 
outsourced to an authorized facility. Restorative clinicians 
will rely less on conventional dental techniques to restore 
implants using computer-generated implant abutments. 
Implant dentistry is made easier by simplifi ed restorative 
protocols of CAD/CAM abutment systems, particularly 
for the novice restorative implant dentist. Greater stability 
and more consistent implant esthetics are provided by 
improved marginal fi t and ideal contours of CAD/CAM 
custom abutments. The cost of custom abutment fabrication 
is reduced by CAD/CAM systems. The need for implant 
impressions will be eliminated by intraoral implant scanning 
technology, further distancing dentistry from outdated 
restorative procedures as they incorporate these systems into 
their routine implant protocols. As dentists embrace CAD/
CAM innovations that simplify implant dentistry and create 
predictable and stable implant interfaces, they are more 
likely to recommend and deliver implants as their preferred 
option of tooth replacement for patients.

Novel Implants/Gap-Free Abutments

Dental implants fabricated with gap-free abutments, wherein 
a shape memory alloy has been used, shows a reduction in 
the bacterial leakage that could reduce the adverse effects of 
peri-implant, contributing to the long-term success of dental 

implants as previously shown.[28]

Esthetic Titanium Abutments/Conical 
Abutments

The restoration is allowed to begin at a more subgingival 
level, and this is an advantage provided by the esthetic 
conical abutment. The restoration can begin just 1 mm 
above the implant, with the 1-mm conical abutment[75]. Thus, 
as the working distance has increased, a more gradual and 
natural emergence profi le of the restoration can be produced. 
An opportunity to place porcelain at the gingival margin is 
provided by the conical abutment. Not only is the resulting 
porcelain restoration more esthetic as it emerges through 
the soft tissue than one used on a conventional abutment 
but also clinically porcelain appears to accumulate less 
plaque than machined titanium. The deeper the sulcus, the 
longer the collar may be. The titanium collar should be 
at least 1 mm below the gingival margin for best esthetic 
results, according to past experiences. The implant must be 
adequately countersunk so that the 1-mm abutment collar 
remains suffi ciently subgingival in areas of extremely 
thin soft tissue. Just as with the conventional components, 
gold alloy cylinders seat on the abutment cylinders and get 
incorporated within the wax pattern and resultant casting. 
With the gold cylinder in place, the total height of a 1-mm 
abutment cylinder is 5.3 mm. When conventional l 3-mm 
abutments and gold cylinders are used, this compares to 
6 mm[76]. The level at which the restoration begins is more 
important in achieving esthetics than the total height. The 
conical abutment has at least a 2-mm advantage over the 
conventional components. Upto a 30° mal-alignment of the 
implants can be accommodated without preventing seating 
of the restoration because of the 15° taper of the abutment 
and gold cylinders. The use of angled abutments will be 
required in case of discrepancies beyond that. The 0.2-mm 
collar at the base, which provides a fi nish line for laboratory 
procedures, is another design feature of the gold cylinder. 
With this finish line, designing and fabricating the metal 
substructures and applying porcelain are much easier. Plastic 

Figure 16: Restorative dentist secures the Encode fi nal abutment to specifi c 
torque

Figure 17: Defi nitive metal ceramic restorations are cemented in place
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healing caps, tapered impression copings, square impression 
copings, laboratory brass analogs, gold alloy screws, and 
laboratory guide pins are some other related components 
similar to those used with conventional components, but 
somewhat different in design.

Summary and Conclusion

Implants have become the prima dona of the treatment option 
for the restoration of the partially or completely edentulous 
arches. Use of CAD/CAM abutments have brought about a 
revolution in the fi eld of implant dentistry, which has been 
a boon for dentists who are not very comfortable making 
implant level impressions or resorting to conventional 
techniques, thus making it a viable option for replacement 
of the traditional conventional techniques. Most of the 
clinicians desire to have a divergent profi le for a wider 
emergence diameter, which can, in turn, create centrifuge 
pressure at the internal side of the soft tissues.

The ultimate goal should be to achieve a harmonious 
relationship between the soft tissues and the hard tissues, 
mimicking the natural appearance in color, form, size, 
texture, and optical properties.
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