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AbstrAct

The integration of restorative and cosmetic dentistry principles into the 
discipline of implant dentistry has allowed for esthetic implant restorations 
to be achieved on a more predictable basis. Incorporation of these prin-
ciples into the surgical phase of implant treatment, along with adoption of 
more minimally invasive surgical placement and bone grafting protocols, in 
addition to placing an immediate provisional restoration, can simplify the 
implant treatment process, and increase the probability for preservation of 
natural soft tissue emergence profiles around implants in the esthetic zone. 
This article presents a conservative treatment approach to the replacement of 
the natural tooth system in the esthetic zone, allowing for natural soft tissue 
emergence profiles to be maintained and/or sculpted from the initial surgi-
cal visit, throughout the healing phase, and into the post-treatment phase of 
the implant process.

This article presents a conservative treatment approach to the replacement of 
the natural tooth system in the esthetic zone.

IntroductIon

clInIcAl sIgnIfIcAnce

Esthetics in implantology are becoming increasingly important in the 
contemporary reconstructive and surgical dental practice. Preservation and/
or creation of natural soft tissue emergence profiles lead to the foundations 
for esthetics in the final implant-supported restoration. Provisionalization 
at implant placement supports the preservation of these natural tissue emer-
gence profiles.

The use of dental implants for the replacement of the natural tooth sys-
tem has become widely accepted as a viable treatment option in the contem-
porary restorative, cosmetic, and surgical dental practice.1-3 Implants’ use for 
tooth replacement have been well documented in the dental literature, and 
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they have allowed many patients 
to enjoy a more comfortable and 
fulfilling lifestyle.1-3 The conven-
tional, multistage approach to im-
plant reconstruction has accounted 
for the bulk of implant placement 
and restorative protocols that have 
amassed the success rates that are 
routinely referred to when discuss-
ing the use of dental implants, and 
their long-term success. While the 
multistage protocol is predictable 
and reliable for long-term success, 
due to the multiple surgical proce-
dures they usually require, soft tis-
sue contours are often compromised 
and the esthetics of the final restora-
tion can be put in jeopardy. This is 
a complicating factor in the esthetic 
zone, where the balance and symme-
try of the gingival margin and emer-
gence profile of the restoration are 
imperative for the esthetic result of 
the case.4 Additionally, conventional 
surgical protocols usually require 
extended healing phases and remov-
able provisional appliances, and do 
not allow for parameters of the final 
restoration to be worked out in the 
provisional phase.

To address some of the concerns 
that exist with the conventional 
multistage implant approach, ad-
vancements in surgical protocols 
were developed that have allowed 
the implant surgeon to provide the 
patient and restorative/cosmetic 
dentist with an immediate provi-
sional restoration at the surgical 
visit.5-9 The insertion of a fixed pro-
visional at implant placement has 
been shown to contribute to the  
formation of natural soft tissue 
emergence profiles and contours 
throughout the healing phase and 
into the final treatment phase of the 
implant process.5-9

The foundation for these proce-
dures must start in the treatment-
planning phase. In addition to max-
illary and mandibular study models 
being obtained, a facebow transfer 
is recommended to correctly align 
the models. Once this has been ac-
complished, the dental laboratory 
creates a diagnostic waxing of both 
the hard and soft tissue contours 
that need to be replaced/altered.10-11 

This allows for the implant team to 
properly plan for the dimensions of 
the final restoration, and its trans-
lation to a surgical visit. A surgical 
guide can be constructed from the 
waxing obtained—converted into a 
provisional restoration—and pos-
sess all the parameters of a surgical 
guide and its use in implant place-
ment. This guide should be a du-
plicate of the diagnostic wax-up, 
and can be converted at the surgi-
cal visit into an esthetic provisional  
restoration.10-11

The foundation for these procedures 
must start in the treatment-planning 

phase.

Clinical examination should in-
clude a full periodontal analysis  
and radiographic examination (peri-
apical/panoramic radiographs), and 
a cone beam image of the planned 
treatment site is also recommended. 
Evaluation of papillary height con-
tours,12 interproximal heights of 
bone,13-14 and risk factors for peri-
implant esthetics15 are contributing 
pieces of information that allow 
the implant team to properly un-
derstand, interpret, and formulate a 
treatment sequence that allows for 
the predictable management of the 
extraction/edentulous site.12-15

Assessment of the aforemen-
tioned information allows for the 
implant team to determine wheth-
er adequate amounts of alveolar 
structure exist to proceed with the 
implant placement procedure; or 
whether a separate bone replace-
ment, and/or soft tissue procedure 
will be necessary prior to implant 
placement.12-15 With proper alveo-
lar structure present to stabilize the 
implant fixture, and allow for the 
proper angulation of the implant for 
correct emergence profile formation 
to be obtained, minimally invasive 
surgical protocols for implant place-
ment and bone grafting are recom-
mended.9 These protocols allow 
for the maintenance of existing soft 
tissue contours, contained areas for 
graft placement, and less traumatic 
postoperative healing phases.9 

After implant placement, selec-
tion of an appropriate provisional 
abutment is made. The provisional 
abutment should help support the 
pre-existing soft tissue contours, or 
help to sculpt and create those con-
tours in the edentulous site, which 
usually has lost papillary contours 
and interproximal heights of bone. 
Retro-fitting of the surgical guide/
provisional restoration completes 
the immediate restoration proce-
dure. This can be done by the im-
plant surgeon, or in conjunction 
with the restorative/cosmetic dentist. 
The provisional restoration must be 
properly contoured; the line angles 
of the provisional should allow for 
passive support to the facial/mesial 
and distal-free gingival margins. The 
facial emergence profile of the resto-
ration should be balanced and sym-
metrical to that of the contralateral 
tooth to be replaced, and should 
be free of contact in the protrusive, 
centric, and lateral excursive move-
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ments (immediate non-functional 
load). The provisional restoration 
should remain in place for a three-
month healing phase, at which 
time the provisional and abutment 
are removed and a fixture-level 
impression is obtained. Fabrica-
tion of a ceramic or zirconia abut-
ment and final esthetic restoration 
complete the streamlined implant  
treatment process.

Table 1 shows the success rates I 
have observed over an eight-year pe-
riod utilizing an immediate restora-
tion protocol previously published 
in the dental literature.7-9

The following case studies dem-
onstrate the immediate restoration 
procedure outlined above in an im-
mediate extraction site and an eden-
tulous site. Minimally invasive pro-
tocols for implant placement, bone 
grafting, and emergence profile for-
mation are described, while demon-
strating the blending of the surgical 
and restorative/cosmetic disciplines 
of the implant treatment process.

cAse 1
A 34-year-old, non-smoking fe-

male presented for replacement of 
an externally resorbing left central 

incisor (Figs 1 & 2). The patient’s 
chief concern was to preserve the 
natural appearance of the gingival 
complex, and for the final restora-
tion to duplicate the existing left 
central. Due to the patient’s esthetic 
concerns and high lip line, a fixed 
provisional was desirable. 

After gathering the necessary 
preoperative information (which 
consisted of digital periapical ra-
diographs, a digital panoramic ra-
diograph, periodontal analysis with 
bone-sounding measurements of 
the right and left maxillary central 
incisors, and study models mounted 
on an articulator), a diagnostic wax-
ing of the maxillary left central inci-
sor was obtained. Utilizing the wax-
up, a surgical guide was fabricated 
that would also serve as an esthetic 
provisional restoration, should the 
natural tooth shell be damaged in 
the removal of the tooth. 

Due to the patient’s esthetic re-
quirements, it was decided to uti-
lize the existing natural tooth shell 
(which had had a facial bonding 
procedure at some time in the past) 
as the esthetic provisional restora-
tion, and retro-fit that back to the 
provisional abutment at the initial 

surgical visit. After review of all the 
preoperative information, the deci-
sion was made to proceed with a 
minimally invasive surgical proto-
col to replace the left central incisor, 
preserving the pre-existing gingival 
architecture present.

After administration of an ap-
propriate local anesthetic, an in-
cisal edge registration was obtained 
across the maxillary anterior sextant 
with bite registration material. This 
registration served to index the con-
tact points, buccal-palatal spacial 
alignment, incisal edge, and facial 
emergence profiles of the preop-
erative site, and would aid in the 
retro-fitting of the tooth shell for 
the esthetic provisional restoration. 
Following the incisal edge restora-
tion, sounding measurements were 
reconfirmed prior to tooth removal. 
The sounding measurement was 
important as the depth of the col-
lar of the implant was placed at a 
line drawn from the facial height of 
contour of bone of the contralateral 
tooth to be replaced.16 Therefore, the 
sounding measurement of 4 mm at 
the facial height of contour of bone 
at the right central incisor dictated 
the implant collar being placed ap-
proximately 4 mm above the facial 

ImPlAnt sItes ImPlAnts, non-IntegrAted 
PrIor to fInAl loAdIng

InItIAl rAte of success

ImmedIAte extrActIon/
ImPlAnt PlAcement

1,636 15 99%

edentulous rIdges 1,053 5 99.5%

Table 1: Immediate restoration procedure success rates (eight-year period). 
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of the free gingival margin of the left 
central incisor. Following confirma-
tion of the sounding measurements, 
the tooth was removed by atrau-
matic means (Fig 3), preserving the 
natural soft tissue contours present. 
Once the tooth had been removed, 
debridement of the extraction sock-
et was accomplished by mechani-
cal (curette) and rotary instruments 
(coarse diamond with water irriga-
tion) means, removing all remnants 
of the periodontal ligament, granu-
lation, or infected tissues.

Evaluation of the buccal plate’s 
integrity was accomplished utilizing 
a petro 1 or petro 2 elevator (Salvin 
Dental; Charlotte, NC). This elevator 
was inserted underneath the facial 
gingival tissue, and a full-thickness 
“pouch” was created over the buccal 
plate, or an existing dehiscence and/
or fenestration. In the minimally 
invasive protocol, evaluation of the 
buccal plate must be accomplished 
in these means by tactile sensation, 
as the buccal tissues are not elevat-
ed aggressively in this technique. 

The pouch is carried to the muco-
gingival junction, or in the case of 
a fenestration and/or dehiscence, 
2 to 3 mm past the margin of the  
defect noted.

Once the dimensions of the buc-
cal plate of bone were established, 
the surgical guide was placed, and 
initial site development was ac-
complished. Widening the site to 
receive a 3.7-mm implant preceded 
the placement of a 3.7 mm x 13 mm 
length tapered screw vent implant 
(Zimmer Dental; Carlsbad, CA). 
The implant was placed to the ap-
propriate depth predetermined by 
the sounding measurements (Fig 4). 
Under-sizing the final drill prior to 
implant seating allowed for the im-
plant to seat by self-tapping means 
when it was inserted, and to register 
a torque measurement of 30 Ncm.

Removal of the implant car-
rier preceded the placement of 
the cover screw to aid in the mini-
mally invasive grafting procedure.  
Figure 5 shows the occlusal view 
of the implant placed into the ex-

traction socket. Note the optimal 
position of the implant placement 
in relationship to the outline of 
where the natural tooth root was 
positioned. Fabrication of the graft 
complex—a mineralized bone graft 
and cancellous chips (1- to 2-mm 
particle size)—was rehydrated with 
an activated platelet-rich plasma 
(PRP) solution harvested presurgi-
cally from the patient. The PRP/graft 
complex was then heavily condensed 
into the peri-implant defect from the 
implant surface to the mesial-buccal 
and distal aspects of the extraction 
socket (the buccal plate was intact) 
(Fig 6). The graft was condensed to 
the collar of the implant (Fig 6). The 
larger particle cancellous chips  and 
heavy condensation added support 
to maintain the buccal dimension 
of the emergence profile that was to  
be obtained. 

Removal of the cover screw pre-
ceded the insertion of a contoured 
abutment (Zimmer Dental) that was 
placed into the implant and hand-
tightened, allowing for the friction-

Figure 1: Preoperative clinical view.

Figure 2: Preoperative digital 
periapical radiograph.
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Figure 3: Atraumatic extraction, left central incisor. Figure 4: Minimally invasive implant placement.

Figure 5: Pregrafted peri-implant defect. Figure 6: Minimally invasive peri-implant grafting.

Figure 7: Contour abutment placement.

Figure 8: Final contouring of the 
emergence profile on the immediate 

provisional.
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fit internal connection to provide 
for initial stability of the abutment 
(Fig 7). Altering a provisional cop-
ing and applying bonding agent to 
the acrylic coping aided in the ret-
ro-fitting process by registering the 
margins of the abutment.

After removing the root of the 
tooth from the clinical crown at 
the cemento-enamel junction (CEJ) 
and hollowing out the natural tooth 
shell, bonding agent was applied 
to the internal aspect of the crown. 
The crown was then filled with com-
posite (Filtek, 3M ESPE; St. Paul, 
MN) and placed into the incisal 
edge index obtained presurgically. 
The crown was then placed over the 
coping/abutment complex, and the 
complex cured with a curing light. 
The initial alignment of the natural 
tooth was transferred to the implant 
site in this process.

The provisional complex was 
then removed from the abutment, 
placed on a lab analog, and the mar-
gins of the provisional contoured 
with Filtex Flow and discs (Shofu 
Dental; San Marcos, CA) (Fig 8). 
Note the facial emergence profile of 
the provisional, which would help 
to place passive pressure on the fa-

cial gingival margin and support the 
emergence profile in the tissue. The 
provisional restoration was then ce-
mented with a strong temporary ce-
ment.

The immediate postoperative 
view can be seen in Figure 9. Note 
how the provisional restoration pos-
sesses the correct contact point rela-
tionships, and the facial emergence 
profile mimics that of the preopera-
tive view in Figure 1.

Figure 10 shows the protrusive 
relationship. The provisional res-
toration is free from occlusion in 
the centric relation, protrusive, and 
right/left excursive movements.

The seven-day postoperative clin-
ical view can be seen in Figure 11. 
Note the appearance of the papil-
lary contours, and how they fill the 
embrasure spaces of the provisional 
restoration. A two-month postop-
erative view is shown in Figure 12. 
Note the natural appearance of the 
soft tissue emergence profile.

After a three-month healing 
and observation phase, the patient 
was referred back to the restorative 
clinician for construction of a zir-
conia abutment and all-ceramic 
restorations. After routine fixture-

level impressioning techniques were 
performed, a CAD-CAM zirconia 
abutment (Atlantis; Cambridge, 
MA) was created, followed by the 
laboratory fabrication of an all-ce-
ramic restoration for the left central 
incisor.

Figure 13 shows the one-year 
post-treatment cone-beam image. 
Note the alveolar structures present 
on the facial aspect of the implant.  
Figure 14 shows the one-year post-
treatment clinical view; and Figure 
15, the one-year post-treatment pe-
riapical radiograph view. Compare 
Figure 14 to Figure 1, and how pres-
ervation of the interdental tissues, 
the facial emergence profile, and the 
mesial and distal line angles have al-
lowed for an esthetic implant resto-
ration to be obtained.

cAse 2
A 32-year-old, non-smoking fe-

male presented for treatment of an 
edentulous maxillary left central in-
cisor (Figs 16 & 17). The patient had 
an existing resin bonded bridge that 
failed, and the pontic tooth tempo-
rary bonded into place at the initial 
consultation visit. Esthetics were of 
primary concern to the patient, and 

Figure 9: Immediate postoperative clinical view, left 
central incisor.

Figure 10: Immediate postoperative protrusive 
management.
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Figure 11: Seven-day postoperative clinical view. Figure 12: Two-month post-implant placement tissue 
emergence profile.

Figure 13: One-year postoperative cone beam image.

Figure 14: One-year postoperative clinical view.
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Figure 16: Preoperative clinical view, left central incisor.

Figure 18: Creation of the planned soft tissue esthetic 
emergence profile.

Figure 17: Preoperative digital 
periapical radiograph, edentulous site, 

left central incisor.

Figure 15: One-year postoperative 
digital periapical radiograph. 
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the cosmetic/reconstructive dentist 
had planned for esthetic enhance-
ment of the adjacent teeth, as well 
as an esthetic implant-supported 
restoration at the edentulous site. 
After gathering the necessary preop-
erative information (as previously 
described), a diagnostic waxing was 
obtained for the teeth to be altered, 
and of the edentulous site. The di-
agnostic waxing, in addition to the 
radiographic analysis, dictated that a 
bone replacement procedure would 
be necessary at the facial of the left 
central incisor, in addition to im-
plant placement, in order to allow 

for the natural emergence profile 
of the restoration and soft tissues  
to be obtained.

The treatment protocol decided 
upon by the implant team was to 
treat the edentulous central incisor 
site by minimally invasive means, 
and utilize the “pouch” grafting 
procedure previously described to 
reconstruct the natural soft tissue 
emergence profile that had been lost 
from the previous tooth removal 
procedure. Additionally, the im-
mediate provisionalization of the 
implant would allow not only for 
a fixed provisional option, but also 

help to sculpt and maintain the de-
sired emergence profiles.

After administration of an appro-
priate local anesthetic, the pontic 
was removed. The surgical guide/
provisional system utilized by the 
author was then inserted, and an 
initial site marked in the pontic site. 
Following this marking, the natural 
emergence profile was created in the 
soft tissue utilizing a football-shaped 
diamond, mimicking the appearance 
as if the tooth were just removed  
(Fig 18). This reshaping of the gingi-
vae aids in the reconstruction of the 
emergence profile of the planned 

Figure 19: Minimally invasive implant placement, left 
central incisor.

Figure 20: Minimally invasive peri-implant grafting, 
pregrafted view.

Figure 21: Minimally invasive peri-implant grafting, 
allogenic graft/prp complex into “pouch” created.

Figure 22: Contour abutment placement.

Petrungaro 



 Journal of Cosmetic Dentistry ©2009 
Winter	2009	•	Volume	24	•	Number		4  77

C
lin

iC
a

l S
C

ien
C

e a
n

d a
r

t

restoration. Additionally, by reshap-
ing the tissue, the depth of the pon-
tic site now has access to the crest 
of the ridge, allowing for evaluation 
of the buccal plate, and for implant 
placement by minimally invasive 
means. Utilizing a petro 2 elevator, 
a full-thickness elevation of the fa-
cial tissue was accomplished past 
the muco-gingival junction, thereby 
creating the “pouch” in which the 
graft complex would be placed. The 
concavity noted presurgically in the 
facial tissue was accentuated at this 
point, and would be reconstructed 
after implant placement. 

Reinsertion of the surgical guide/
provisional system allowed for ap-
propriate site development, which 
was followed by the placement of a 
3.7 mm by 13 mm in length tapered 
screw vent (Zimmer Dental) im-
plant (Fig 19). Following the proce-
dure previously mentioned, the col-
lar of the implant was placed at the 
level of the crest of bone at the facial 
height of contour of the contralat-
eral tooth. After removal of the car-

rier mechanism, reconstruction of 
the facial defect was accomplished. 
Figure 20 shows the position of the 
implant in relationship to the con-
cavity of the buccal tissues. Insertion 
of the graft complex (as previously 
described) was performed into the 
full-thickness “pouch” created prior 
to implant placement (Fig 21). Note 
how the distal contour of the facial 
aspect of the grafted site resembles 
that of the distal aspect of the right 
central incisor (Fig 21). 

Once the grafting was completed, 
removal of the cover screw preceded 
placement of a 341s contour abut-
ment (Zimmer Dental), which was 
hand-tightened (Fig 22). A provi-
sional coping was then roughened, 
bonding agent applied, and the in-
ternal aspect of the initial surgical 
guide/provisional restoration also 
roughened and bonding agent ap-
plied. This was followed by Filtek 
composite being placed into the pro-
visional, and the provisional resto-
ration being placed over the coping, 
which had previously been placed 

over the abutment. Once the pro-
visional complex was cured, it was 
removed and placed on an analog 
to achieve marginal integrity, and 
the proper management of the facial 
emergence profile and line angles 
(Fig 23). Figure 24 shows the final 
appearance of the custom-stained, 
properly contoured provisional res-
toration. The immediate postopera-
tive view can be seen in Figure 25. 
Note the proper contact point rela-
tionships, and the management of 
the mesial and distal line angles. 
The 11-day postoperative view can 
be seen in Figure 26. Note how the 
papillary tissues have migrated to 
fill the interproximal spaces at this 
short time frame postoperatively.

After a three-month healing and 
observation phase, the patient was 
referred back to the restorative den-
tist for final restorations. The restor-
ative clinician utilized a contour 
zirconia abutment for the final abut-
ment, and completed full-coverage 
ceramic restorations on teeth ##4-
13. Figures 27 and 28 show the con-

Figure 23: Provisional coping 
analog appearance. 

Figure 24: Provisional complex after 
final contouring, custom staining, 

and marginal correction.
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Figure 25: Immediate postoperative view, left 
central incisor.

Figure 26: Eleven-day postoperative view.

Figure 27: Contour zirconia abutment, laboratory casts, 
adjacent restorations.

Figure 28: Final all-ceramic restoration on the  
laboratory casts.

Figure 29: Completed case, smile view. Figure 30: Completed case, clinical view.
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tour zirconia abutment and adjacent 
restorations on the laboratory casts. 
The completed case clinical view of 
the patient’s smile can be seen in 
Figure 29, and a close-up view of the 
full-coverage, all-ceramic restoration 
on the implant at the left central in-
cisor can be seen in Figure 30. Figure 
31 shows the completed case digital 
periapical view, and Figure 32 the 
completed case cone-beam image. 
The one-year postoperative view can 
be seen in Figure 33. Compare Fig-
ure 30 to Figure 33 and observe how 
the soft tissue contours have been 
maintained in the healing phase.

conclusIon

The presence of natural tissue 
emergence profiles around teeth and 
dental implants in the esthetic zone 
is paramount to the overall clinical 
success of the esthetic enhancement 
of the natural dentition, as well as 

to tooth replacement procedures. 
Minimally invasive surgical proto-
cols have been demonstrated clini-
cally to decrease surgical trauma to 
both hard and soft tissue, and to al-
low for a more rapid healing phase 
to occur.

Incorporation of restorative prin-
ciples into the surgical phase of im-
plant dentistry has allowed for im-
mediate provisionalization of dental 
implants to become a more simpli-
fied procedure for the implant team 
to accomplish, allowing the patient 
to have an esthetic, fixed provisional 
throughout the healing phase. The 
additional benefits of a properly 
contoured immediate implant pro-
visional are as follows:

•	proper	contouring	of	the	facial	
gingival emergence profile

•	proper	contact	point	relation-
ships, which can lead to the 

formation and maintenance of 
interproximal tissues

•	proper	contouring	of	the	line	
angles of the provisional, which 
leads to a natural soft tissue 
emergence profile result.

Maintaining the soft tissue emer-
gence profile and, subsequently, the 
alveolar contours, allows for a ma-
ture dento-implant-gingival com-
plex to be established prior to the fi-
nal implant restoration being seated; 
this is a common procedure for the 
alteration of the natural tooth prior 
to partial and full-coverage proce-
dures.9 This allows for the dental 
laboratory to be more predictable 
when creating the contact points, 
line angles, and emergence profiles 
of the final restoration, as these pa-
rameters have already been worked 
through in the healing phase. 

I have performed the procedure 
described above on more than 2,600 

Figure 31: Complete case, digital 
periapical radiograph.

Figure 32: Completed case, cone-beam image, left 
central incisor.
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sites over a period of eight years. Ad-
ditional clinical studies are neces-
sary to document and substantiate 
the long-term success of the proce-
dure outlined in this article.
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Figure 33: One-year postoperative clinical view.
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