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Advances in technology have allowed 
contemporary dental implant systems 
to achieve success rates that routinely 

exceed 95% across all brands and models.  With 
such predictable success, clinicians often base 
their choice for dental implants on certain unique 
features associated with different systems.  While 
some clinicians focus on costs associated with 
dental implant systems, others seek ease of use 
and simplicity.  The following retrospective report 

documents use of more than 250 Osseofuse® 
HexaPlus™ dental implants by multiple private 
practicing clinicians and provides a discussion 
regarding the unique attributes that compelled 
these clinicians to choose this system over others.  
Over a 6 year timeframe, a total of 95 patients 
were treated with 258 Osseofuse® HexaPlus™ 
dental implants.  Seven dental implants were clas-
sified as failures during this timeframe resulting 
in a cumulative long term survival rate of 97.28%.  

Osseofuse HexaPlus Dental Implants: 
A 6-Year Retrospective Follow-Up 

of Over 250 Implants

Dr. Leon Chen1 • Dr. Jennifer Cha1

1. Private practice, Las Vegas, Nevada, USA

Abstract

KEY WORDS: Dental implants, survival rate, maxilla, mandible, maxillary sinus
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INTRODUCTION
Contemporary dental implants routinely achieve 
extremely high success rates across all brands 
and designs.1-8  It is this predictability that has 
led to the massive growth of dental implant use 
over the past 25 years.  With nearly all dental 
implant brands achieving survival rates that rou-
tinely exceed 95%,1-8 what makes one particular 
brand more desirable than another?  More often 
than not, it is specific design features of dental 
implant systems that compel clinicians to select 
one dental implant brand over another.  Ease 
of use, speed, fiscal capacity, and reliability are 
just a few of the features that attract the atten-
tion of dental implant professionals.  Accord-
ingly, different dental implant brands have 
employed a variety of unique designs in attempt 
to satisfy the components of this equation.  
These design features occasionally provide a 
revolutionary step forward in implant technol-
ogy, while other features come and go with the 
feel and function of nothing more than a market-
ing gimmick.  Ultra-narrow implants,9 extremely 
wide implants,10 scalloped implant platforms,11 
colored implant platforms,12 and trabeculated 
metal surfaces13 are just a few of the differ-
ent design features offered by dental implant 

companies over the past few years.  The goal 
of this paper is to introduce the Osseofuse® 
HexaPlus™ dental implant system and highlight 
the authors’ experiences with placement and 
follow-up of over 250 of these implants over 
a six year time span.  This paper will also dis-
cuss the unique design features of this dental 
implant system that compelled the authors to 
initially select and continue using this product.

MATERIALS AND METHODS
A retrospective chart review was completed in 
the practices of multiple private practicing cli-
nicians to examine all Osseofuse® HexaPlus™ 
dental implants placed from 2011 to 2017 (Fig-
ures 1-8).  Locations of the practices included 
in this study were: a) Las Vegas, Nevada; b) 
Beverly Hills, California; c) San Francisco, Cali-
fornia; d) Pasadena, California; e) Arcadia, Cali-
fornia; f) Seattle, Washington.  As this was a 
retrospective review, there were no exclusion 
criteria and Institutional Review Board approval 
was not required.  Dental implants were placed 
with both immediate and delayed techniques, 
in all areas of the mouth, and in all types of 
bone.  All dental implants were placed in a simi-
lar fashion by both practitioners according to 

Figure 1:  Case 1 pre-surgical radiograph. Figure 2:  Case 1 post-surgical radiograph.

Chen et al 
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manufacturer’s directions.  Following the admin-
istration of local anesthesia, dental implant 
osteotomies were achieved with a single 
Osseofuse® HexaPlus™ drill running at a speed 
of 800 RPM under copious external irrigation.  
In areas of particularly dense bone, a second 
drill was sometimes employed.  All implants 

were placed with radiographic verification and 
torqued to a minimum of 32 Ncm.  All dental 
implants were allowed to heal for an average 
of 4 months prior to loading and final restora-
tion.  Dental implant success and survival was 
determined by Albrektsson14 success criteria 
(Table 1).  For all patients in this study, rudimen-

Figure 3:  Case 2 pre-surgical radiograph. Figure 4:  Case 2 post-surgical radiograph.

Figure 5:  Case 3 pre-surgical radiograph. Figure 6:  Case 3 post-surgical radiograph.

Figure 7:  Case 3 pre-surgical clinical view. Figure 8:  Case 3 post-surgical clinical view.

Chen et al 
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•  Dental implant is immobile when
tested clinically

•  Radiograph does not demonstrate
evidence of periapical radiolucency.

•  Vertical bone loss should be less
than 0.2mm following implant’s first
year of service

•  Implant performance must be absence
of signs and symptoms of pain, infection,
neuropathies, parathesias, or violations
of nerve structures

tary demographic data including sex, age, and 
medical status were reviewed and recorded. 

RESULTS
A total of 258 Osseofuse® HexaPlus™ dental 
implants were placed by the authors during the 
6 year period evaluated in this paper.  A total 
of 95 patients (52 males, 43 females) with an 
average age of 64.68 years (± 14.19 years, 
range 31-89 years) were treated.  Medical con-
ditions of these patients were highly varied from 
completely healthy patients to patients with a 
multitude of medical issues including smoking, 
high blood pressure, diabetes, asthma, chronic 
obstructive pulmonary disease, and more.   
A total of seven dental implants were classified 
as failures as determined by Albrektsson suc-
cess criteria.  All of these dental implants were 
replaced and healed uneventfully.  With up 
to six years of follow-up, the success rate for 
Osseofuse® HexaPlus™ evaluated in this study 
was 97.28%.  Restored dental implant fixtures 
were functioning as expected with bone loss 
levels within Albrektsson guidelines.  Analy-
sis of Osseofuse® HexaPlus™ failures revealed 
no particular pattern or discernible cause.   

DISCUSSION
The survival rate for the Osseofuse® HexaPlus™ 
dental implants evaluated in this paper com-
pare very favorably to the survival rates of den-
tal implants in multiple contemporary published 
studies.1-13  As this was a retrospective study, 
there were no exclusion criteria and implants 
were placed in all “real world” situations includ-
ing fresh extraction sites and in patients with 
active periodontal disease.  When evaluating 
studies on dental implants, these are important 

points to consider as some studies selectively 
exclude periodontal patients while others only 
place implants into fully healed extraction sock-
ets.  Such actions have the ability to skew data 
and the undiscerning reader may inadvertently 
overlook these exclusions.  Furthermore, some 
studies do not utilize the stringent Albrekts-
son success criteria when evaluating implant 
failures and only classify “lost” implants as fail-
ures.  Classifying dental implant failures in this 
manner may create inflated survival rates as 
these studies do not count implants with sig-
nificant bone loss as failures while other stud-
ies, such as the current paper, do count such 
situations as failures.  One study,16 for example, 
reports a 99.6% dental implant survival rate 
with only “one failed implant” while at the same 
time noting that multiple implants in their study 
presented with “significant crestal bone loss 
and recurrent peri-implant purulent infections.”  
Studies using Albrektsson success criteria 
would classify these dental implants as failures, 

Table 1:  Albrektsson Success Criteria14

l

l

l

l
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thus resulting in a lower cumulative survival rate.
With all modern dental implants achieving 

comparable survival rates,1-13 it is the unique 
attributes of each system that sets them apart 
from one another.  Studies concerning specific 
dental implants are often written to highlight 
these unique attributes in addition to provid-
ing proof of principle regarding their success 
rate.  For example, in 2009 Irinakis et al. pub-
lished two studies8, 17 highlighting the unique 
features of a newly introduced dental implant 
system and provided guidelines for its use.  Like 
the Irinakis studies8,17 regarding the Nobel Bio-
care® NobelActive™ dental implant system, the 
current study highlights the unique features of 
the Osseofuse® HexaPlus™ dental implant sys-
tem.  At their most basic level, the Osseofuse® 
HexaPlus™ dental implant system shares many 
attributes with other modern dental implants.  
Like most contemporary dental implants, the 

Osseofuse® HexaPlus™ dental implants are 
Titanium, specifically a grade 23 Titanium 
alloy.  The implant has a mild tapered design  
(Figure 9) allowing versatility of placement in 
either anterior or posterior regions.  Helical 
shaving grooves run the full length of the fix-
ture (Figure 10), deep and wide to narrow and 
shallow, allowing the implant fixture to achieve 
multiple functions.  The wide side of cuts pro-
vides the ability to optimize initial stability even 
in sites containing uneven distribution of bone 
densities.  When placing the Osseofuse® Hexa-
Plus™ implants, multiple, evenly distributed 
grooves make the implant self-centering and 
safeguards against the fixture wobbling dur-
ing loading.   Additionally, the engaging thread 
design allows for improved torque during place-
ment making values of 30+ Ncm easily and 
routinely achievable.  The apical portion of the 
implant is end-cutting, allowing advancement 

Figure 9:  Tapered implant design. Figure 10:  Helical grooves run full length of the dental 
implant.

Chen et al 
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of the implant, even in dense bone situations.  
These aggressive cutting grooves, threads, 
and edges enhance the ability for immediate 
implant placement in extraction sites and their 
high torque allows for immediate loading.  Fur-
thermore, these features make the “5-in-1” tech-
nique possible whereby extractions, immediate 
implantation, sinus lifting, bone grafting, and 
immediate loading are all accomplished in a 
single visit.  At the coronal end of the implant, 
micro-threads on the coronal one-third of the 
fixture are designed to provide additional sta-
bility for the implant, even in soft bone situa-
tions.  Furthermore, the coronal aspect of the 
implant has a 0.5mm polished collar (Figure 11) 
to reduce bacterial accumulation that may con-
tribute to the causes of crestal bone loss and 
peri-implantitis.  The remainder of the Osseo-
fuse® HexaPlus™ implant surface is rough-
ened with resorbable blast media (RBM).  The 
RBM implant surface (Figure 12) uses bio-

compatible calcium phosphate ceramic media 
to roughen the Titanium which increases avail-
able surface area by up to 250% compared 
to smooth machined surfaces.  Multiple stud-
ies have noted the superiority of roughened 
dental implant surfaces compared to smooth 
machined implant surfaces.18-20  In Cochran’s 
State of the Art Review of Dental Implants pub-
lished in the Journal of Periodontology,20 which 
was a meta-analysis study involving more than 
150 publications, it was concluded that rough-
ened dental implant surfaces had significantly 
higher success rates compared to smooth 
surface implants.  The most predominant find-
ing of studies evaluating roughened surface 
implants is that the rough surface results in 
greater bone-to-implant-contact (BIC) com-
pared to smoother surface implants.20  While 
the Osseofuse® HexaPlus™ dental implants 
used in this study enjoy the benefits offered by 
a roughened surface, this particular character-
istic does not necessarily set this implant apart 
from other implants as nearly all contemporary 
dental implants now utilize roughened surfaces.  
Another design feature of the Osseofuse® 
HexaPlus™ dental implant is a built in “plat-
form switch” (Figure 13).  The concept of plat-

Figure 11:  Polished 0.5mm collar.

Figure 12:  RBM implant surface.
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Figure 13:   Built in platform switching. Figure 14:  OsseofuseTM drill.

form switching dates back to the early 1990’s 
when small diameter abutments were placed 
onto larger diameter dental implants, oftentimes 
out of necessity rather than intended design.21  
Over time, dental implants restored in the man-
ner of platform switching inexplicable demon-
strated less than anticipated crestal bone loss 
compared to traditional non-platform-switched 
dental implants.22-24   As more studies confirmed 
the crestal bone preservation benefit of platform 
switching, a number of dental implant compa-
nies began to incorporate this design feature 
into their product design.  The modern concept 
of platform switching either utilizes abutments 

that are specifically designed to be smaller than 
their corresponding implant platform diameter.  
This type of connection shifts the perimeter of 
the implant-abutment junction towards the mid-
dle of the implant, reducing contact angle and 
improving force distribution.25  As more implant 
companies incorporate the platform switch-
ing design concept into their product designs, 
multiple studies have now confirmed the ben-
efits of this design.25  In addition to the better 
preservation of crestal bone, platform switch-
ing has demonstrated improved aesthetic 
results in numerous studies.26,27  While the 
dental implants used in the current study enjoy 

Chen et al 
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Figure 15:   Osseofuse-TomeTM implant design for 
placement into maxillary sinuses.

Figure 16:  Reverse Drill System kit to be used in 
conjunction with the Hydraulic Sinus Condensing 
technique.

the benefits of platform switching, this par-
ticular design feature does not necessarily set 
this implant apart from other implants as mul-
tiple systems now employ platform switching.  

While the previously discussed design fea-
tures of Osseofuse® HexaPlus™ dental implants 
demonstrate considerable benefits, they do 
not set this implant system apart from oth-
ers.  The first of many features that does, how-
ever, differentiate the Osseofuse® HexaPlus™ 
implant system from others is the fact that all 
Osseofuse® HexaPlus™ dental implants utilize 
the same abutment size.  One uniform abut-
ment size for all dental implants offers signifi-

cant benefits over other systems in terms of 
reduced cost and improved ease of implant 
placement.  Other dental implant systems use 
up to four different abutment diameter sizes 
for implants within the same product line.   
In terms of cost, such a system requires the 
purchase and stocking of four different implant 
abutments, four different implant drivers, four 
different impression copings, four different tem-
porary esthetic copings, and four different sizes 
of screws.  In addition to requiring increased 
investment to attain these supplies and wast-
ing valuable storage space to store these 
supplies, surgical speed may be slowed as 

Chen et al 
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practitioners must switch between multiple dif-
ferent parts when placing implants of different 
diameters.  Furthermore, placing the wrong part 
into the wrong implant can lead to serious and 
costly complications such as fractured screws, 
loose abutments, or inaccurate impressions.

Another significant design benefit of the 
Osseofuse® HexaPlus™ dental implant system 
that sets it apart from other dental implant sys-
tems is a unique minimized drilling sequence.  
In most cases, Osseofuse® HexaPlus™ den-
tal implants can be placed utilizing only one 
single drill (Figure 14).  In cases of very dense 
bone, a total of two drills may sometimes be 
required. Osseofuse® dental implant drills 
have a proprietary blade design that eliminates 
the need for a multi-drill sequence as is used 
with other systems.  Furthermore, these drills 
are also length specific with stops that elimi-
nate the need for the practitioner to search 
for hard to see drill measurement lines.  In 
addition to improving the ease of the surgi-
cal process, this also reduces surgical time 
for implant placement.  With the Osseofuse®  
HexaPlus™ system it is one drill to the depth 
stop and the implant osteotomy is ready to 
receive the implant fixture.  On the other hand, 
conventional dental implant systems often 
require using up to six different osteotomy drills, 
while looking for hard to see measurement lines 
that fade over time, prior to placing an implant.  

A third unique feature of certain Osseo-
fuse® HexaPlus™ dental implants that sets the 
system apart from other dental implant systems 
is the Osseofuse-Tome™ (Figure 15) design 
available for implants intended to be placed 
in conjunction with maxillary sinus lifts.  The 
Osseofuse-Tome™ design utilizes a reverse bull-

nose design that cups natural/grafted bone in 
an osteotome-like manner providing assisted 
elevation of the Schneiderian membrane dur-
ing implant placement with reduced risk of per-
foration.  Furthermore, the deep threading and 
side cuts of the Osseofuse-Tome™ implants 
provide for improved stability with immediate 
placement in compromised sites such as pos-
terior maxillae, replacement implant sites, and 
immediate extraction sites.  In cases where 
additional lifting of the sinus membrane may 
be required, the Hydraulic Sinus Condensing 
(HSC)28 technique can be employed with the 
Osseofuse® Reverse Drill System (Figure 16).

   
CONCLUSION

With modern implant systems achieving com-
parable levels of success, unique attributes 
that contribute to ease of use, speed, and 
reduced costs are factors that compel cli-
nicians to select one implant system over 
another.  The Osseofuse® HexaPlus™ den-
tal implant system discussed in this paper 
achieved long term survival rates that are com-
parable to other dental implant systems in addi-
tion to reducing surgical time and costs. l
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Introduction: This clinical report outlines the 
surgical and restorative steps involved when a 
patient presented with an impacted maxillary 
canine.  The patient was treated with extraction 
and immediate implant placement.  This was a 
challenge due to the bone resorption frequently 
associated with complex tooth extraction that often 
necessitates bone regeneration in these cases.

Case report: A 37-year-old female with an 
impacted maxillary canine underwent implant 
therapy to restore function and esthetics. The 

surgical phase of treatment included extrac-
tion, immediate implant placement, placement of 
a bone substitute and platelet-rich fibrin (PRF) 
membrane. One year follow up is presented.

Conclusion: This report suggest that this 
treatment for maxillary impacted canines with 
dental implants is viable with a good outcome 
both functionally and aesthetically, although 
more work is needed to strengthen an ade-
quate protocol of this treatment alternative.

Immediate Implant Post-Extraction  
of  Impacted Maxillary Canine:  

A Clinical Case Report

Britto Falcón-Guerrero MDS, DDS1

1. Private Practice. Tacna, Perú.
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INTRODUCTION 
Impaction of maxillary canine teeth can result in 
esthetic, functional, and phonetic problems, in 
addition to root resorption and chronic or acute 
infections.1 The management of impacted canines 
is one of the most complicated aspects of dento-
alveolar surgery.2 There are many treatment alter-
natives for impacted maxillary canines, including 
interceptive approaches to guided forced erup-
tion, extraction and orthodontic space closure, 
and auto transplantation.1,3 However, if traction 
is not feasible or the patient refuses orthodon-
tic treatment, an alternative solution is to remove 
the impacted tooth and immediately place an 
implant.4  Chrcanovic et al.5 in a systematic 
review and meta-analysis, reports that immedi-
ate implants are a common procedure and a very 
promising approach in selected cases.  The main 
advantage of this treatment being the reduction 
in surgery and treatment time. Recently, Falcón6 
reported on a systematic review that In the case 
of an impacted maxillary canine, the possibil-
ity of immediate implant placement after extrac-

tion is viable and may produce a good outcome, 
provided there is adequate residual apical bone. 
Such cases have been noted with up to 8 years 
of follow up, however, there are a limited num-
ber of these cases.  Therefore, the objective of 
this paper is to present a clinical case using this 
treatment to increase the scientific literature.

CASE REPORT
In 2010, a 31-year-old woman presented to the 
dental office complaining about the mobility of 
her maxillary primary left canine.  There were no 
other complaints or health problems. The canine 
had been treated years ago with endodontic 
therapy and now hypermobility and poor esthetic 
condition required its extraction. Radiographic 
examination revealed the presence of root resorp-
tion of the deciduous canine and an impacted 
canine (Fig 1).  However, the patient disappeared 
and then later returned again in 2016, saying that 
she had lost the deciduous canine about a year 
ago (Fig 2).  The position of the impacted canine 
and the osseous volume were evaluated using 

Figure 1:  Reabsorption of deciduous canine and presence 
of impacted canine. 

Figure 2:  Pre-operatory view.
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computed tomography.  Extraction with bone 
regeneration was considered, along with installing 
an immediate implant, because there was enough 
bone to achieve primary stability (Figs 3a,b).

SURGICAL PROCEDURE 
Before surgery, a full-mouth professional prophy-
laxis was scheduled. The patient was pre-med-
icated 1 hour before surgery with 2g penicillin 
and clavulanic acid to continue with 2g per day 
for 6 days and 0.12 % clorhexidine gluconate 
for 2 weeks.  Under local anesthesia, surgical 
palatal exposure was achieved through a crestal 
intrasulcular incision and full-thickness flap eleva-
tion to visualize the bone area of impacted canine 
(Fig 4).  The crown of the impacted canine tooth 
was exposed via an ostectomy from the pala-
tal side performed with a round drill on a hand-
piece turbine. Odontotomy was achieved using 
a trunk-conic steel dental bur on a handpiece 
turbine, separating the crown from the root, to 
luxate and remove them separately, trying not to 
damage the remaining bone (Figs 5a,b).  After 

Figure 3a:  Panoramic radiograph of impacted canine.

Figure 3b:  Tomographic view of impacted canine.

Figure 4:  Flap elevation to visualize the bone areas of 
impacted canine.
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Figure 5a: Osteotomy, Odontotomy of impacted canine. Figure 5b: Impacted canine extraction.

Figure 6a: Implant insertion. Figure 6b: Implant insertion.

impacted canine tooth removal, the ridge crest 
bone was preserved to allow good primary sta-
bility upon implant placement. Surgical drills 
were used to prepare the implant site, and a long 
conical implant (4.2 × 15 mm) was immediately 
placed (Figs 6a,b).  The implant achieved good 
primary stability, but the apical zone of the implant 
had no bone coverage. Alloplastic graft mate-
rial was thus prepared and applied in the cav-
ity left by the extraction of the impacted canine. 

Finally, membranes of autogenously prepared 
PRF were positioned (Figs 7a,b). The surgical 
closure technique comprised of flap repositioning 
and suturing with 4-0 chromic gut suture (Fig 8).

PROSTHETIC PROCEDURE
Second stage surgery occurred after a healing 
period of 4 months to create papillae and emer-
gence profile with manipulation of the soft tissue.  
An impression was immediately taken thereaf-
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ter and a healing screw was placed.  Within 24 
hours, a porcelain crown was installed, obtain-
ing a good emergence profile and function.  The 
patient was very happy with the result.  A one year 
follow up revealed that the function, stability and 
esthetics of the implant were stable (Figs 9a,b).

DISCUSSION
The clinical management of an impacted maxil-
lary canine can be challenging and frustrating.1 
When patients do not accept orthodontic treat-

ment and/or the impacted canines are in a high 
position precluding orthodontic traction, the 
treatment of choice is often extraction.7,18  In this 
situation, Mazor, et al.8,19 proposes the alterna-
tive of installing an implant immediately after 
the removal of the impacted maxillary canine. 
Falcon,6 found that there is a 100% survival 
of the implants installed after the extraction of 
the impacted canine and that accompanied by 
guided bone regeneration, with a follow up of up 
to 8 years.  In the present report, we performed 
the implant insertion immediately after extraction 
with bone regeneration (accompanied by PRF 
membranes).  At one year of follow up, we have 
obtained good stability and function.  Authors 
such as Demarosi et al.,4 Zuiderveld et al.,9 
D’Amato et al.,10 Mahesh et al.,11 and Cardaropoli 
et al.7 have all reported on immediate provision-
alization, provided there was good primary sta-
bility of the implant.  Although our case obtained 
suitable torque of 35 Ncm, we nonetheless 
decided to submerge the implant for 4 months.

Davarpahah et al.12 interestingly described 
several cases of implants being placed through 

Figure 7a:  Alloplast graft placement. Figure 7b:  PRF membrane placement.

Figure 8: Suturing with 4-0 chromic gut suture.  
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Figure 9a:  One week healing. Figure 9b:  One year healing.  

impacted teeth to avoid invasive surgical 
removal. Of the seven implants placed into four 
impacted teeth, all healed uneventfully except 
a short 8.5mm implant that became mobile after 
4 months.  This article suggested that implant 
placement through an impacted tooth might 
not interfere with implant integration or harm 
occlusal function, at least in the short term.  

CONCLUSION
A correct diagnosis and treatment plan are criti-
cal factors in a successful outcome. This report 
suggests that this treatment is viable and with a 
good outcome both functionally and aesthetically, 
although more works is needed to strengthen an 
adequate protocol of this treatment alternative. l
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Whenever treatment is performed on 
a patient that does not have a con-
crete foundation of evidence in the 

literature, one must always consider the ethi-
cal considerations before performing irrevers-
ible treatment.  At all costs, respecting patient 
autonomy and practicing within a standard of 
care that is nonmaleficence must always occur.   
The topic of occlusal rehabilitation and the value 
of the literature available on the topic are of 
much discussion in dentistry.  After an exhaus-
tive literature search, the same conclusions 
can be drawn time after time, more research 
is needed however, many of the research arti-
cles analyzed gave recommendations to pro-

vide a functional and optimal standard of 
care when modifying or establishing occlu-
sal scheme in a patient.   Most practitioners 
understand occlusal guidance as a complete 
scheme, individual to each patient.  Although, 
occlusal guidance may be a misnomer since 
it can consist of multiple guidances such as 
incisal guidance with canine protected occlu-
sion, or group function, or an occlusal scheme 
void of any healthy relationship.  Therefore, 
when referring to a specific occlusal scheme, 
it should be noted that multiple guidances 
could be present.   In the case of article, many 
of these issues were not of concern because 
of the creative treatment that was performed.  

An Economical Approach to the  
Establishment of Occlusal Guidances:  

 A Case Report

Michael Hoglund, DDS1 • Maged Iskaros, BDS, DDS2 • Gary Berkowitz, DDS3
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CASE REPORT
Patient KG, a 45 year old female, presented 
with moderate decay, temporal tension head-
aches, and polypharmacy. Her chief concern 
was that she “needed to replace crown #18 
because food keeps getting stuck.”  Her medi-
cal history was positive for anxiety and depres-
sion, post-traumatic stress disorder, temporal 
tension headaches, facial muscle tension, and 
facial muscle spasms.  All conditions were con-
trolled with medications and/or therapy sessions.  
The patient’s dental history consists of re-care 
twice a year, a bridge in the upper right, crowns 
in the lower left, and amalgam and composite 
restorations throughout.  She also has a history 
of comprehensive orthodontics and orthognathic 
surgery.  The patient neither smokes nor drinks.

After an evaluation and formation of a treat-
ment plan, it was determined that KG did not in 
fact need a crown replaced, but she required two 
posterior restorations and in order to facilitate a 
stable and healthy dentition, a comprehensive 
occlusal evaluation should be completed.   Patient 
KG presented us with a unique situation, one in 
which a valuable educational, AND beneficial 
treatment modalities arouse.  After initial clinical 
evaluation of the patient, along with a full series 
of radiographs, a treatment plan was formed.  

Upon evaluation, and interview with the 
patient, it was determined that the patient had a 
pathological parafunctional occlusion that was 
potentially causing difficulty eating, pain dur-
ing mastication, and damaging occlusal con-
tacts during lateral excursive movements.  
Treatment to Patient KG includes the restora-
tion of occlusal guidance starting with occlu-
sal equilibration, and restoration of a mutually 
protected occlusion via canine guided protec-

tion. With the upcoming analysis provided by 
the literature, evidence for the treatment rec-
ommended to Patient KG can be justified. 

 Clark et al. provides insight that 
there is not a single, universal criteria that 
denote an ideal functional occlusion.  There 
is neither evidence for or against establish-
ing canine protected occlusion in patients.2  

In discussion of posterior relation-
ships of teeth during lateral movements, 
Clark et al. provides some evidence in sup-
port of canine protected occlusion.  The anat-
omy location and functionality of the canine 
are said to be the reason behind this theory.
(1)   the canine has a good crown: root ratio, 

capable of tolerating high occlusal forces;
(2)  t he canine root has a greater surface  

area than adjacent teeth, providing  
greater proprioception

(3)   the shape of the palatal surface of the 
upper canine is concave and is suit-
able for guiding lateral movements.2

A fourth reason is that the canine plays a piv-
otal role in the crossover movement (extreme lat-
eral – protrusive) and protects the four incisors.

Additionally, in 1983, it was determined by 
Williamson and Lundquist, via electromyographic 
activity, that the muscles of mastication were 
shown to be at rest during canine guidance more 
than during group function, suggesting that canine 
protected occlusion reduces muscle strain.4  

Also, in order to eliminate nonworking side 
interferences, Clark et al. argue that it is easier 
to accomplish this with canine protected occlu-
sion.  They go on to provide guidelines that treat-
ment should include bilateral posterior contacts 
during centric occlusion, the difference (if any) 
between centric occlusion and maximum inter-
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cuspation be no more than 1mm, posterior occlu-
sal schemes can be either canine protected or 
group functions and that all nonworking contacts 
be eliminated during border movements of the 
mandible. Therefore, without further definitive evi-
dence, the choice to restore a patient’s dentition 

using canine protected occlusion should be deter-
mined by a case-by-case basis and by following 
the guidelines for a healthy functional occlusion.

While discussing potential occlusal schemes, 
Rinchuse et. al. state that those with a maloc-
clusion, regardless of any change in occlusal 
scheme, the masticatory pattern remains the 
same.  Therefore, those with a vertical chew-
ing pattern would benefit from canine protected 
occlusion because it would allow for a sharp 
disocclusion while chewing.  Whereas, those 
with a more flat or horizontal masticatory pat-
tern could benefit from the stability offered by a 
group function pattern and the protection from 
the masticatory forces.1  In the case of Patient 
KG, she would most benefit from the former.

Figure 1a:  Preoperative model in protrusive movement. Figure 1b:  Preoperative model in protrusive movement.

Figure 1c:  Preoperative model in maximum intercuspation. Figure 1d:  Preoperative model in right laterotrusive 
movement.

Figure 1e: Preoperative model in left laterotrusive movement.
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Rinchuse et al. also goes on to state that 
no single overarching occlusal scheme has 
been shown to dominate or be more ben-
eficial and therefore, each case should 
be considered independently.  A dynamic 
analysis of occlusion is more useful than 
a static picture of a patient’s occlusion.1

Wiens et al. provides a discussion on occlu-
sal equilibration.  The definition of occlusal equili-
bration is, “[The elimination] of prematurities or 
deflective occlusal contacts or [creating] har-
monious gliding tooth contacts, which reduces 
off-axis loading or atypical wear patterns.”3  Spe-
cifically, on those patients who are symptomatic 
or those who will be undergoing restorative pro-
cedures affecting entire quadrants and/or res-
toration of anterior guidance.3 Thus, providing 
evidence for the beginning treatment of Patient KG.

Wiens et al. argue for a mutually protected 
occlusion, regardless of  either canine protected 
occlusion or group function providing the method 
of posterior protection during lateral movements 
and that the goal of occlusal therapy is to cre-
ate stability and harmony by which ever means 
is appropriate for the patient in each specific 
case. There should not be any balancing interfer-
ing contacts during any movements in all cases 
in a natural and prosthetic dentition.  Wiens et 
al. also included their support for a canine pro-
tected occlusion because of its effectiveness in 
eliminating occlusal interferences during laterotru-
sive, mediotrusive and protrusive excursions.3 

With the support of the literature, the 
treatment plan was finalized and Patient 
KG was prepared to begin treatment.  

Fully mounted and articulated casts were 
made and we were able to confirm that the patient 
had lost all anterior guidance and had bilateral 

occlusal interferences in all mandibular excur-
sive movements. A new, individualized occlu-
sal scheme was created in a diagnostic wax-up 
on the incisal edges of select anterior teeth.  In 
wax, anterior guidance could be demonstrated 
in protrusive movement, along with canine pro-
tected occlusion in left and right working move-
ments on the semi-adjustable articulator, as 
shown in Figures 1a-1e.  A treatment plan was 
created to restore incisal guidance, with poste-
rior disclusion and removal of  all interferences 
during excursive movements. This included 
resin buildups of 6, 8, 9, 11 on the maxilla, and 
22, 23, 24, 25, 26, and 27 on the mandible.

A significant amount of time was spent edu-
cating and demonstrating the benefits of ther-
apy to the patient.  Risks were addressed, and 
the projected treatment outcomes were dis-
cussed.  The patient was aware of and accepted 
all benefits and understood the alternatives 
to treatment.  Specifically, the unknown prog-
nosis of the resin buildups was understood 
by the patient and she was given complete 
autonomy and full control of her dental care.

Canine protected occlusion was the occlu-
sal scheme of choice for restoring the deten-
tion.  Following both Weins et al.3 and Clark 
et al.,2 canine protected occlusion provide the 
simplest and most efficient way to disclude the 
posterior dentition during lateral excursions.  
Providing the patient with a mutually protected 
occlusion will decrease masticatory muscle 
strain, protect the anterior teeth from damaging 
occlusal forces, and maintain the posterior denti-
tion during lateral and excursive movements.1,2,3  

In order to transfer the wax buildup to 
the patient, the waxed up casts were cop-
ied in stone and vacuum formed matri-
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ces were fabricated representing the new 
anterior guidance.  Figure 1 shows the diagnos-
tic waxup, demonstrating excursive movements.

On the day of the procedure, posterior balanc-
ing was achieved via selective grinding to remove 
centric, lateral, and protrusive interferences in the 
posterior.  As shown in Figures 2a-2e, the patient 
does not demonstrate a healthy, stable occlusion. 
As was discussed earlier, Wiens et al. reiterated 
that before any restoration of occlusal guidance 
or quadrant restorations be completed, removal 

Figure 2a:  Day of procedure; the patient does not 
demonstrate a healthy, stable occlusion.

Figure 2b: Day of procedure; the patient does not 
demonstrate a healthy, stable occlusion.

Figure 2c:  Day of procedure; the patient does not 
demonstrate a healthy, stable occlusion.

Figure 2d:  Day of procedure; the patient does not 
demonstrate a healthy, stable occlusion.

Figure 2e:   Day of procedure; the patient does not 
demonstrate a healthy, stable occlusion.
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of parafunctional interferences is indicated.  This 
ensures harmonious posterior contacts with-
out the additional stress added to the teeth.3

Next, minor preparation (beveling and rough-
ening) of the upper and lower incisors was done 
to increase retentive surface area and to improve 
the esthetics of the composite restorations.  After 
etching and bonding, composite was placed into 
the incisal edges of the vacuum formed matrices, 
adapted to the teeth, and cured through the matix. 
The restorations were contoured and polished.  
The patient was sent home with the  matrices and 
was instructed to wear them while sleeping. Wear-
ing the  matrices at night offered additional protec-
tion to the restorations during nighttime bruxism.  

Figure 3a:  3 week follow up centric occlusion. Figure 3b:  3 week follow up protrusive movement.

Figure 3c:  3 week follow up left working movement. Figure 3d: 3 week follow up left non-working movement.

Figure 3e:  3 week follow up right working movement.

Hoglund et al 
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Also, since the  vacuum formed matrices were 
fabricated on the waxed up occlusal scheme, they 
provided additional support to the restored denti-
tion, while stabilizing the patient’s musculature.

At 1 week follow up, minor cosmetic repairs 
were made to the restorations.  The patient 
reported that initially, she was nervous to use 
her teeth, but after some reassurance, she 
began to function normally.  Her excursive move-
ments were exhibited and the patient success-
fully demonstrated the desired occlusal scheme.

At the 3 week follow up appointment, addi-
tional support was added to protect the patient’s 
dentition. Canine stops were placed on the lingual 
surface of teeth #6 and #11 in order to provide a 
solid, balanced rest position, and provide a greater 
protection to the anterior composites. Because 
of the anatomy of the canine, it is well suited to 
support these additional occlusal forces.1,2,3  
New  matrices were delivered with openings for 
the canine rest stops. Figures 3a-3e show the 
patient moving through excursive movements. 

At 7 weeks the patient continued to adapt 
to her stabilized occlusion and was very grate-
ful and satisfied with the treatment.  Minor pol-
ishing and small chip repair were completed. 

At 4 months, the patient reports a “com-
fortable and healthy bite.”  There were no nec-
essary repairs to the restorations needed at 
that time since the patient was stable and 
functional with her new occlusal scheme.

OUTCOME OF TREATMENT 
The patient was very receptive to the treat-
ment and also significantly increased her dental 
IQ throughout the process.  Although hesitant 
to use her teeth at first, she became fully func-
tioning as time went on.  The patient does not 

report any muscle pain and reduced TMJ con-
cerns.  Although it has been studied profusely 
and has been shown that the effect of occlusal 
rehabilitation does not change the symptoms of 
TMD,1,2,3 this was independently reported by the 
patient.  No longer were her temporal tension 
headaches a nuisance or hindered  her daily liv-
ing.  The patient reports less upper lip tension 
and a decrease in muscle spasms as well.  Over-
all, she reports satisfaction with the esthetics. 

In analyzing the success of the therapy on 
the patient, taking into account the patient’s own 
reported experience is important.  When a patient 
makes comments such as, “It feels like I am sliding 
on ice [while eating].” and “My enjoyment of eating 
has returned and food tastes better!”  One can 
conclude that the patient is satisfied with the treat-
ment.  As observed during the literature analysis, 
the study of successful occlusal modification and 
the subjectiveness between each patient make 
an objective determination of success difficult 
to say.1,2,3  Therefore, in the case of Patient KG, 
the treatment outcome was successful because 
the patient reported that it was successful.  

The restorations, after 4 months, were func-
tionally and cosmetically intact.  This is one 
demonstration of the benefits of having a mutu-
ally protected occlusion.  Restorations placed 
in the most fragile areas held up long after their 
expected demise. The patient is capable of dem-
onstrating a mutually protected occlusion, free 
from laterotrusive and mediotrusive interferences.

It is apparent that she has accepted her new 
“normal” and has reprogrammed her muscles 
to the restored occlusal scheme.  Every step 
of the procedure was implemented to ensure 
patient comfort and success of the restorations, 
in a controlled and educational environment.

Hoglund et al 
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CONCLUSION 
Due to her high dental IQ, Patient KG was not will-
ing to immediately move to a definitive treatment 
modality without the option of test driving it first.  
Through a creative form a treatment, the ability to 
test drive a new “occlusion” was made possible.  
Treating a patient following the protocol outlined 
previously allows for a student dentist to learn the 
nuances of restoring a patient’s occlusal scheme, 
while providing a service to the patient.  The 
most beneficial part of this method is the ability 
to remove the risk of harming the patient.  When 
restoring and establishing a new occlusal scheme, 
it has been shown that patients may develop TMD 
like symptoms and an inability to adapt to a new 
situation1.  However, when restoring the patient’s 
occlusal scheme in resin buildup form, the patient 
and the student are both able to learn, and with 
minimal risk since the treatment is reversible. 

Since the patient gets a “risk free” trial with 
a mutually protected occlusion, the high cost 
of definitive restorations to achieve the same 
occlusal scheme is nonexistent.  So, when 
necessary to provide optimal and accept-
able treatment, the resin buildup can give 
patients an example of the benefits of occlu-
sal rehabilitation, while keeping the cost down.

Form and function go hand in hand.  With 
this patient, her presenting condition resembled 
someone who does not have a stable occlusion 
or anterior guidance.  By introducing the patient 
to a restored, guided occlusion, we were able to 
influence her function in a positive way by manipu-
lating her form.  With proper planning during the 
diagnosis stage, placement of composite became 
simple and easily managed during follow-up visits.  
The pre-treatment preparation by the student den-
tist was essential to a successful treatment modal-

ity because it allowed for a clear picture of the end 
goal of treatment. To gauge the future prognosis 
of the patient’s composite restorations, we could 
look at their status so far.  Since restoring the 
occlusal scheme in Patient KG, the mutual protec-
tion, along with the lingual canine stops, suggests 
that she will continue to function confidently and 
esthetically for the foreseeable future.  Treatment 
performed to Patient KG achieved beauty, longev-
ity, form, function, and most importantly, stability.

Often, manipulation of the occlusion can be 
tough to manage and acceptance is never guaran-
teed.  Essentially, our method allows the patient to 
“test-drive” his or her established protected occlu-
sion in resin composite.  This results in a reversibly 
permanent solution, with low risk to the patient, 
while at a lower cost.  With proper instructions, 
compliance, and patient understanding, the fragil-
ity of composite incisal restorations is outweighed 
by the economics and effectiveness of the treat-
ment. Based on the literature review, the treat-
ment of choice was determined to be best for this 
patient, backed up with the evidence available.  l
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The EDS classification has its importance 
in helping the clinician in establishing 
appropriate plan for surgical implant 

treatment.  This classification came short and 
no detailed recommendation of the provisional 
stage was described before and after surgi-
cal treatment for the esthetic zone. The pur-
pose of this paper is to describe all possible 

provisional techniques available to restore a 
single tooth in the anterior esthetic zone and to 
give recommendations to the preferable tech-
niques during site development and implant 
placement according to the EDS classifica-
tion. It is strongly advisable to have a preplan-
ning session for the preparation of a vacuum 
heat formed template and ovate pontic(s).
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INTRODUCTION
When a compromised anterior tooth is 
removed and to be replaced by a den-
tal implant, surgical and prosthetic evalua-
tion must be done for a predictable result. 

SURGICAL EVALUATION
The presentation of the alveolar socket varies 
from simple to more complex defect. The heal-
ing process initiates a cascade of biochemical 
and histological events that ends up in reduc-
tion of the alveolar bone and soft tissues.1 
The remaining tissues surrounding the extrac-
tion defect dictates the implant therapies.2 
Several alveolar defect classification systems 
have been reported.3,4,5 All of these existing 
classifications however, describe the condi-
tion of an already-healed edentulous site. A 
classification of the extraction defect imme-
diately following tooth removal and prior to 
healing and remodeling which provides guide-
lines for implant treatment was introduced 
by Caplanis et al. in 2009.6 The Extraction 
Defect Sounding (EDS) classification, simpli-
fies the decision making process when plan-
ning for dental implant therapy from a surgical 
point of view. The EDS classification has its 
importance in helping the clinician in establish-
ing appropriate plan for surgical implant treat-
ment.6 This classification came short and no 
detailed recommendation of the provisional 
stage was described before and after surgi-
cal treatment for the esthetic zone. (Table 1)

PROSTHETIC EVALUATION
An ideal prosthesis design should fully enhance 
the esthetic features of the missing tooth or 
teeth. According to Cooper7 there is a set of pro-

cedures that can ensure esthetic success for 
all anterior implants, the process begins with an 
esthetic diagnosis using objective criteria such as: 
1)  Determination of the adjacent connective tissue  

attachment; 
2)  Diagnostic wax-patterns with emphasis on  

peri-implant mucosal architecture; 
3)  Assessment of bone-to-prosthesis relationship  

(CBCT/bone sounding); 
4)  Possible bone and /or soft tissue augmenta-

tion to support objectively defined crown form; 
5)  Ideal placement of the implant relative to  

the planned gingival zenith; 
6)  Creating the ideal peri-implant mucosal using 

well-formed provisional crowns and abutments;
 7)  Selection of abutment and crown materials to  

support peri-implant mucosal health; 
8)  Removal of cement from the sulcus in case  

of cement-retained restorations.
According to Tarnow,8 when the contact 

point to the bone crest on standardized peri-
apical radiographs using paralleling tech-
nique was 5mm or less, the papillae were 
almost 100% present. When the distance 
was 6mm, 51% of the papillae were pres-
ent, and when the distance was 7mm or 
greater only 23% of the papillae were pres-
ent.8 There are other factors determining the 
existence of the interdental papilla includ-
ing the morphology and alignment of teeth, 
the mesio-distal distance between adjacent 
teeth and the volume of the embrasure space.9  

Following anterior tooth removal and the 
recommended surgical treatment is done, the 
development and the maintenance of esthetic 
soft tissue architecture is to follow using interim 
restorations such as custom healing abut-
ments, fixed interim prostheses, fixed bonded 
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ovate pontics, and removable interim pros-
theses.  Clinically we can make use of a pro-
visional prosthesis as a template for the final 
prosthesis to induce the interdental papilla 
to undergo creeping papilla formation.10

The purpose of this paper is to describe 
and evaluate all possible provisional tech-
niques available to restore a single tooth in 
the anterior esthetic zone and to give rec-
ommendations to the preferable techniques 
during site development and implant place-
ment according to the EDS classification.

Interim Removable Partial Prosthesis
Interim removable partial prostheses are sel-
dom used by the authors in the esthetic zone. 
It is hard to include positive rests and adequate 
retention in these interim restorations to prevent 
excessive compression of the extraction defect 
during the augmentation of soft and hard tis-
sues. Because of its removable quality, interden-
tal papillae could recede and get lost. (Figs 1a,b).

Custom Made Healing Abutments
Custom made healing abutments are used when 

Table 1: Surgical & Prosthetic Management of the Extraction Sefect Site
(Modified from  Dr. Caplanis et al., by adding the prosthetic management  

after implant surgery by Dr. Tony Daher.
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a cement retained interim prosthesis is made. The 
authors do not like this procedure because it is 
time consuming, difficult to achieve optimum gin-
gival contour, and hard to hide the cement margin.

Ovate Pontics 
Ovate pontics (Figs 2a-g) preserve and establish 
esthetic soft-tissue emergence profiles following 
site preservation or development procedures. 
These provisional restorations with an ovate 
pontic design can be fabricated directly in the 
mouth or in the laboratory with the use of the 
study casts. It is tedious to fabricate a provisional 
restoration in the patient’s mouth. A preplanning 
session could be done to prepare a smooth and 
easy fabrication of a fixed interim restoration. The 
objective of the preplanning session is to prepare 
the pontic(s) and a vacuum heat formed tem-
plate. The vacuum heat formed template is made 
from study casts before the removal of the teeth 
in question or from a duplicate cast of a cast 
with a wax pattern replacing the missing tooth.

 Ovate pontic(s) fabrication is done in the 
laboratory as follow (Figs 3a-i): cast surgery 
is performed to remove the tooth in question, 
creating a concavity with 2-3mm depth, par-

tially simulating the extraction defect. A den-
ture tooth, or the existing crown on the tooth 
to be extracted, or the clinical crown of the 
extracted tooth, all can be used to form ovate 
pontics. This ovate pontic will be bonded 
to the adjacent teeth after the removal of 
the tooth in question using a braided stain-
less steel wire.  If the bonded ovate pontic is 
used without a retentive wire, the risk of de-
bonding is possible. It is imperative to inform 
the patient when the pontic is loose, to come 
to the office as soon as possible to minimize 
the collapse of the surrounding soft tissues. 

This pontic will fill in the missed contour 
and apply no pressure on the gingival mar-
gin and interproximal papillae, holding the tis-
sue from collapsing following tooth extraction. 
They can be incorporated within fixed as well 
as removable transitional restorations either 
chairside or in the laboratory using conven-
tional acrylic or composite.  In case of ridge 
preservation procedures, the ovate portion of 
the pontic should make a less of 1mm depres-
sion on the membrane covering the bone graft. 
If the implant is placed and when the immedi-
ate loading is not indicated, the bonded ovate 

Figure 1a:  Showing an anterior maxillary tooth and its 
interdental papillae missing.

Figure 1b:  The missing interdental papillae are due to the 
wear “on and off” of maxillary interim acrylic removable 
partial denture also used as an orthodontic retainer.
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Figure 2a:   Immediate implant placement replacing a 
failing left maxillary central incisor.

Figure 2b:  The modified existing metallo-ceramic crown of 
the extracted failing tooth is used as bonded interim fixed 
prosthesis.

Figure 2c:  The cover screw is placed over the implant, then 
the crown is relined with composite. The gingival area of 
the pontic is filled with composite material to support the 
gingival tissue and contoured to form an ovate shape. The 
top of the ovate shape touches the cover screw. 

Figure 2d:  The ovate pontic is bonded to the adjacent 
teeth.

Figure 2e:  Any occlusal contacts must be removed in 
centric and lateral excursive movements.
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Figure 2f: Final crown cemented over a custom made 
abutment.

Figure 2g:   Radiograph of final prosthesis. 

portion of the pontic should be in intimate con-
tact with the implant cover screw. This will facili-
tate the maintenance of the gingival contour 
and later on facilitate the formation of adequate 
contour of the interim implant fixed restoration. 

Screw retained Provisional Crown
When the implant is placed with a torque >35Ncm 
and stable, a screw retained provisional crown can 
be made. Care is made to leave the interim crown off 
the occlusion in centric and excursive movements. 
We feel that in these situations, the screw-retained 
provisional restorations have many advantages 
over the cement-retained provisional restorations 
from a practical and biological point of view. If the 
access hole is on a labial or buccal surface, flowable 
composite will close it and make it undetectable.

Extraction Deficit is either EDS1 or EDS2
When the general assessment of the extraction def-
icit is pristine (EDS1) or slightly damaged (EDS2); 
(Figs 4a-g) the clinician has the option to place 
immediately the implant into the fresh extraction 
socket2. Clinical situations could arise either 1) the 
implant can be restored immediately with a provi-
sional prosthesis in case adequate stability and a 
torque of > 35Ncm or; 2) the implant cannot be 
restored immediately. In the situation (2), a bonded 
ovate pontic can be placed to maintain the tissue 
architecture. The apical portion of the ovate pontic 
should be in contact with the implant cover screw.

Extraction Deficit is EDS3
When the general assessment of the extraction 
deficit is moderately damaged (EDS3) the cli-
nician must do site preservation and then later 
place the implant. When the site preservation is 
done, a bonded ovate pontic can be placed to 
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Figure 3a:  Vacuumed and heat formed template made on 
the cast before the removal of the questionable tooth. 

Figure 3b:  The study cast. 

Figure 3c:   Removal of the right maxillary incisor and ridge 
contoured with an acrylic bur.

Figure 3d: Vaseline is painted in the area for isolation 
purposes. 

maintain the tissue architecture and should not 
extend more than 1mm in the tooth socket. At a 
later date when the ridge preservation procedure 
is successful, the implant can be placed, thus 
bringing us to the situation of EDS1 or EDS2.

Extraction Deficit is EDS4
When the general assessment of the extraction 
deficit is severely damaged (EDS4) (Figs 5a-l) the 
clinician must do site preservation, then site devel-
opment and then implant placement (3 stages). 
When the site preservation and site development 
are done, a bonded ovate pontic can be placed to 
maintain the tissue architecture. During site devel-
opment the pontic could be made short to allow 
the bone graft to have enough space for healing 
purposes. At a later date when the ridge preser-
vation procedure and the site development proce-
dures are successful, the implant can be placed, 
thus bringing us to the situation of EDS1 or EDS2.
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Figure 3e:   Provisional ovate pontic is made from the 
formed template and cervically contoured according the 
cervical contour of the extracted tooth.

Figure 3f: Provisional ovate pontic is made from the 
formed template and cervically contoured according the 
cervical contour of the extracted tooth. 

Figure 3g: Provisional ovate pontic in place on study model 
(facial view).

Figure 3h: Provisional ovate pontic in place on study model 
(incisal view).
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Figure 4a:  Radiograph of left central incisor to be 
removed.

Figure 4b:  Immediately placed dental implant after central 
incisor extraction.

Figure 4c:  The implant mount is removed and replaced 
with temporary abutment and the final provisional crown is 
made with the heat and premade vacuumed formed clear 
template from the study cast. BIS-GNA acrylic material is 
used for the screw retained provisional crown.

Figure 4d: The screw retained provisional crown is finessed 
by adding flowable composite to the gingival shoulder of 
the temporary abutment. 

Figure 4e:  Provisional well contoured crown placed 
and left for 3 months for complete gingival healing and 
maturation. Caution is to be taken that no occlusal contacts 
are present on the provisional crown.
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Figure 4f:  Provisional crown left for 3 months for complete 
gingival healing and maturation. Caution is to be taken that 
no occlusal contacts are present on the provisional crown.

Figure 4g:  Final implant crown in patient’s mouth.  

Figure 5a: Advanced periodontal lesion on the right lateral 
incisor. 

Figure 5b: Ridge preservation using bone graft and 
resorbable membrane done right after tooth removal. 

Figure 5c: An ovate-shaped denture tooth bonded in place 
using a rubber dam to optimize the bonding effect.  

Figure 5d: An ovate-shaped denture tooth bonded in place 
using a rubber dam to optimize the bonding effect. 
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Figure 5e:  An ovate-shaped denture tooth bonded in 
place using a rubber dam to optimize the bonding effect. 

Figure 5f:  Site healing after 4 months. 

Figure 5g:  Site healing after 4 months when ovate pontic 
is removed.

Figure 5h: Implant placement and simultaneous placement 
of bone graft.

Figure 5i:   Implant placement and simultaneous 
placement of bone graft.

Figure 5j: Same bonded ovate pontic in place.
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Figure 5k:   Final cement retained implant crown over a 
custom abutment in place.

Figure 5l:   Final cement retained implant crown over a 
custom abutment in place. 

SUMMARY
Extraction sockets are often damaged so exten-
sively multiple soft and hard tissues augmentation 
procedures are necessary to adequately develop 
the site with optimum hard and soft-tissue esthet-
ics, and adequately manage the prosthetic situ-
ations. For that purpose it is strongly advisable 
to have a preplanning session for the prepara-
tion of a vacuum heat formed template and ovate 
pontic(s). The EDS classification attempts to 
categorize the most common extraction defect 
presentations and simplify the surgical and pros-
thetic treatment decision-making process. l
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