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From the inaugural 1985 issue to this Spring 2015 issue, the transformation of 
the Journal of Cosmetic Dentistry (originally the AACD Journal) has largely 
been due to hard-working individuals who have dedicated their time and 
energy to continually improving the publication. 

The jCD editorial staff members at the AACD office in Madison, Wisconsin, along with Contributing 
Editors and Editorial Review Board members, all commit countless hours of their time to ensure that 
every quarterly issue of the jCD comprises the highest-quality content.

The young American Academy of Cosmetic Dentistry published its first journal issue in 1985. A 
mere six pages, it was more a trade newsletter than a scientific journal. Who could have imagined 
that 30 years later, the jCD would grow to 130-150 pages and also be available in digital format to 
reach a worldwide readership? The Winter 2015 issue had a print circulation of 6,800+ and the digital 
edition had a total of 114,529 page views within three weeks of publication!

The small original publication committee of 1985 has evolved into a prestigious group of more 
than 50 prominent clinicians from around the world who make up our Editorial Review Board. This 
highly regarded group, responsible for reviewing manuscripts for originality, importance to cosmetic 
dentistry, scientific accuracy, and quality of photographic documentation, has the most significant 
impact on the quality of papers that reach the readers. 

In addition to the people who make the jCD what it is, the journal has implemented an online 
peer-review system. This has streamlined the editorial process, facilitating better communication and 
quicker submission-to-publication times, especially when considering the diverse geographic locations 
of our reviewers.

The Spring and Summer issues of the jCD are featuring articles by Editorial Review Board members 
who have offered to share some of their clinical experiences with you. I know you will enjoy what 
they have to say and hope that it enhances your knowledge base.

Thank you from the bottom of my heart to all of you who volunteer your time and expertise to 
uphold the jCD’s standard of excellence. Production of the journal would not be possible without 
your support and passion; you all make my role as Editor-in-Chief extremely gratifying. I hope to 
continue to nurture and grow our professional relationship in the years to come.

Thank you, jCD Reviewers!

EDITOR’S MESSAGE

Production of the 
journal would not 
be possible without 
your support 
and passion; 
you all make my 
role as Editor-in-
Chief extremely 
gratifying.

Edward  Lowe, DMD, AAACD 
Editor-in-Chief

continue to nurture and grow our professional relationship in the years to come.
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BEHIND THE COVER

Fighting 
Mediocrity

Pinhas Adar, MDT, CDT, AAACD

As useful as they are, machines cannot do 
everything; it is still that 20% of the human touch 
that makes 100% of the di�erence.
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T
hroughout my 35+-year career, I have fought 
mediocrity.  A mentor told me, long ago, that there is 
“good” and then there is “better”— it was my choice 
to make. I have lived my life by those words.  

With the advance of digital dentistry it seems, ironically, that we 
have regressed with our esthetics. I hear dental professionals say 
“it’s good enough” about restorations they are putting in their 
patient’s mouths.  Mediocrity is never acceptable, whether we are 
dealing with a single tooth restoration or an entire smile design.  
My goal is to not let dentistry go back to the “dark ages” simply 
because we now can use machines to make our jobs easier. As 
useful as they are, machines cannot do everything; it is still that 
20% of the human touch that makes 100% of the difference. 

I am dedicated to not following the crowd, being true to myself, 
guiding others by walking my talk, and raising the bar of what is 
possible. 

I become provoked when someone says “that is impossible”; it 
gives me energy to prove them wrong. It is our choice to be the 
best that we can be and not just a product of our circumstances. 
We must serve with a positive attitude and be accountable for 
our own actions. 

Many say, “We will soon be replaced by machines.”  Well, I can 
assure you that if you settle for mediocrity in your work, then 
machines will certainly replace you. 

The skills that we have learned as dental professionals can 
greatly enhance the quality of our patients’ lives. Yes, we can 
boast that we can mill a smile and single crowns with the push 
of a button. But we can provide even greater value by using our 
minds, experiences, and unique talents. 

Some believe the situation in which we currently find ourselves is 
“man versus machines.” But there is no such conflict. Rather, the 
reality is—and must continue to be—“man and machines.” It is 
true that machines bring more consistency and more productive 
opportunities. However, it is our individual talents and abilities 
that will solidify our position in the 21st century.

To read the clinical article by Pinhas Adar and Dr. Cheryl Pearson, 
please turn to page 28.

Clinical dentistry by Cheryl A. Pearson, DMD, AAACD, FAAID 
(Lexington, KY). Laboratory work by Pinhas Adar, MDT, CDT, 
AAACD (Atlanta, GA). The cover image was taken by Mr. Adar 
with a Nikon D300 camera body, 105-mm f/2.8 lens, ISO 200 
speed rating, f-stop and aperture value f/36.
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1. Recognize manuscript components required by editors 
for peer-reviewed case presentations.

2. Learn how to organize thoughts and topics in your article 
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3. Create a working first draft of an article for further 
development.

Thursday, May 7

Course–L211
White and Pink Esthetics in Restorative 
and Implant Dentistry
9:15 a.m. - 12:15 p.m.
Eric Van Dooren, DDS
Victor Clavijo, DDS, MS, PhD

1. Comprehend esthetic diagnostic tools and smile design.
2. Understand interdisciplinary treatment plans.
3. Learn about new trends in esthetic implant treatment.

POWER SESSION

Course–L231
Dental Photography: You’ll Get the Picture!
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Thursday POWER SESSION continued

Perfect Smile Design
1. Learn the esthetic foundations and principal knowledge 

of smile design.
2. Understand how to recognize esthetic problems, causes 

and effects, as well as basic treatment principles with 
respect to smile design.

3. Learn how to communicate effectively to help the patient 
achieve their perfect smile.

AACD 2015  You still have time to join us at AACD 2015 in 
San Francisco, May 6-9. Attendees will have 
access to hard-hitting, topical, and timely courses 

that will transform the way you think about continuing dental education—and your dental practice. We look forward to 
hosting you soon!

Here is a glimpse of some of the educational sessions you will experience at the 31st Annual AACD Scientific Session.

SCIENTIFIC SESSION
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2 0 1 5



 15 Journal of Cosmetic Dentistry 

educate | inspire | connect
Friday, May 8 

Course–L315
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Nondas Vlachopoulos, CDT

1. Understand framework design and its importance in 
increasing pressable restorations’ aesthetics.

2. Learn about internal stain technique and fluorescent 
increase on zirconia restorations.

3. Discuss step-by-step layering of feldspathic veneers with 
the “One-Bake Technique.”

POWER SESSION
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Saturday, May 9
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Planning
9:30 a.m. - 12:30 p.m. 
Joseph Passaro, DDS 
James Wooddell, DDS
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3. Learn the importance of using photographs and 
PowerPoint to develop treatment plans and communicate 
to the patient, members of the interdisciplinary team, 
and dental laboratory. 
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ACCREDITATION ESSENTIALS

Conservative Transitional Bonding 
Supporting Eroded Anterior Teeth: Case Type V, Direct Resin Veneers

Direct resin veneers on ##4-13 were chosen 
to replace the eroded enamel and fill out the 
patient’s smile.

Nicholas C. Marongiu, DDS

Introduction
When most people hear the term cosmetic dentistry, they 
tend to immediately associate it with porcelain veneers. 
Although porcelain is a great restorative material, 
transitional bonding with resin can also produce very 
esthetic and long-lasting restorations. This article presents 
the case of a patient with esthetic dental concerns for 
whom direct resin veneers were completed to achieve the 
desired result.

Case Report

Chief Complaints
A 29-year-old female presented at the office stating that 
she disliked her teeth. She said her smile did not look 
full and that her front teeth were very thin and had been 
chipping at the edges. She mentioned that her upper teeth 
had not been like this until high school. She also reported 
having completed orthodontics as an adolescent but she 
had not worn retainers since high school and now had 
lower crowding. The patient’s chief complaints were her 
smile’s lack of fullness, her thin upper teeth, and the orth-
odontic relapse with the lower crowding (Figs 1-3).

Examination and Diagnosis
A complete intra- and extraoral examination was com-
pleted with evaluation of hard/soft tissues, temporoman-
dibular joints, caries risk, periodontal health, occlusion, 
attrition, orthodontic class, crowding, and condition of 
existing dental restorations. Radiographs were obtained 
to evaluate supporting structures, existing dental restora-
tions, and caries assessment. A photographic series was 
taken with study models for records of preoperative con-
ditions and evaluation.

The patient was in good overall oral health and had no discom-
fort. Her periodontal health was good (all periodontal pocketing 
was 1 to 3 mm without any bleeding on probing). Mild attrition was 
present; the patient was in Class I molar and canine occlusion and 
presented with post-orthodontic relapse with lower anterior crowd-
ing. Recurrent occlusal caries at #14 was discovered during the ex-
amination and the patient was informed.

The upper anterior teeth presented with moderate facial erosion 
on ##7-10. No lingual erosion was present (Fig 4).

Upon discussion with the patient it was discovered that the ero-
sion of the front teeth likely was due to swimming.1,2 The patient had 
been a competitive swimmer throughout high school and reported 
having spent several hours a day in the pool through all four years.

Orthodontics and DSD
After determining the cause of the facial erosion and making sure it 
had been eliminated, the restorative case was planned. The patient 
was initially sent to an orthodontist for correction of the lower ante-
rior crowding. After correction of the orthodontic relapse, a Digital 
Smile Design (DSD) was designed to predict treatment.3 In addition 
to the acid erosion of the facial enamel and collapse of buccal corri-
dor, there was also asymmetry in gingival zeniths. All these concerns 
were addressed in the DSD and a wax-up of the upper 10 teeth (##4-
13) was completed (Figs 5 & 6).

The patient returned to the office for presentation of the DSD and 
try in of the wax-up. Treatment of the upper six versus the upper 10 
teeth was discussed and tried in. The patient was also offered the 
options of direct resin veneers or indirect porcelain veneers, as well 
as a combination of the two. Both options addressed the patient’s 
chief complaint of the thin front teeth; however, the upper 10 ad-
dressed both the fullness of the smile and the thinness of the front 
teeth. The asymmetry of the gingival zeniths was explained to the 
patient using the DSD. Based on the cosmetic mock-up and discus-
sion with the patient, it was decided to treat the upper 10 teeth with 
direct resin veneers and adjust gingival zeniths where needed with a 
gingivectomy.4,5

Key Words: resin veneer, conservative, polishing and 
finishing, erosion, Digital Smile Design, Case Type V
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Figure 1: Preoperative full-face smile, 1:10 view. Figure 2: Preoperative smile, frontal 1:2 view.

Figure 3: Preoperative retracted image, frontal 1:2 view. Figure 4: Preoperative condition after orthodontics but before 
composite veneers, 1:1 view.

Figure 5: Digital Smile Design, full-face image showing facial midline, 
incisal edge position, interpupillary line, and jaw line.

Figure 6: Digital Smile Design displaying outlines of tooth forms 
##4-13, “golden proportion” scale, gingival zenith position, and lip 
form.
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Treatment Plan
Once the orthodontic relapse was corrected, the re-
storative treatment options were presented. Direct 
resin veneers on ##4-13 were chosen to replace the 
eroded enamel and fill out the patient’s smile. A gin-
givectomy was planned to correct the asymmetrical 
gingival zeniths on #6 and #7. The recurrent occlusal 
caries on #14 would be filled with a composite fill-
ing after the cosmetic case was completed. This treat-
ment would allow for creation of a full smile and sup-
port the eroded anterior teeth that were weakened by 
enamel erosion.

Treatment

Preoperative Record-Taking 
Preoperative photographs were taken along with shade 
photographs of the hydrated enamel and recorded as 
B1 (VITA Classical Shade Guide, Vident; Brea, CA). A 
silicone putty stent (AnaxDENT; Stuttgart, Germany) 
was made of the diagnostic wax-up and used to trans-
fer the wax-up to the patient’s mouth. The stent was 
loaded with Protemp Plus shade A1 (3M ESPE; St. 
Paul, MN) and seated in the mouth for five minutes. 
The stent was removed and excess material carefully 
removed with a friction-grip high-speed flame dia-
mond bur (Two Striper Fine 263.8, Premier Dental; 
Plymouth Meeting, PA). 

The occlusion, including excursive, and protrusive 
movements, was verified and adjusted as needed. In-
cisal edge position and phonetics were verified. The 
lip line, smile line, lips in repose, and buccal corridor 
were verified and modified as needed.6,7 Once the es-
thetics of the mock-up were agreed upon, AnaxDENT 
silicone putty was used to create a lingual/incisal edge 
guide and a facial contour guide. A set of photographs 
was taken to record the mock-up.

Gingivectomy
A solution of 4% Septocaine with 1:100,000 epineph-
rine (Septodont; Lancaster, PA) was administered to 
ensure patient comfort during the procedure. While 
the mock-up was in place, the gingival contours of #6 
and #7 were marked using a periodontal probe (Amer-
ican Eagle Instruments; Missoula, MT). The mock-up 
was removed and the extent of gingivectomy needed 
on #6 and #7 was shown by the marks left from the 
perio probe. Teeth #6 and #7 were then sounded us-
ing the perio probe on the facial to ensure adequate 
space to perform a gingivectomy without compromis-
ing biologic width.8 Using a soft tissue diode laser 
(AMD Lasers; Indianapolis, IN) with light irrigation, 
the gingivectomy was completed on #6 and #7.9,10 

Figure 7: Retracted frontal view showing minimal preparation 
and gingivectomy on #6 and #7.

Preparation
Minimal preparation of the teeth was carried out to allow creation of 
ideal contours (Fig 7). This was made possible by using the previously 
made lingual/incisal edge guide and facial contour guide. The existing 
resin on #8 and #9 also was removed. The composite resin veneers were 
then layered in pairs, beginning with the centrals.11

Etching and Bonding
Clear mylar strips were placed on the distal of the centrals to isolate the 
centrals from the laterals. Teeth #8 and #9 were etched with 35% phos-
phoric acid (Scotchbond Etchant, 3M ESPE) for 15 seconds and rinsed 
and blotted to remove excess moisture (Fig 8). A fifth-generation bond-
ing material (Adper Single Bond Plus Adhesive, 3M ESPE) was chosen for 
its good bond strength, excellent marginal seal in enamel, low microleak-
age, and ease of use.12-16 Two layers of Single Bond Plus were placed and 
air-thinned, then light-cured for 20 seconds (Elipar S10, 3M ESPE). 

Figure 8: Retracted frontal view showing use of mylar strips 
to separate teeth being treated.
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Figure 9: Color map showing frontal view of the resin layers. 

Figure 10: Color map showing sagittal view of the resin layers. 

Figure 12: Retracted frontal view with placement of WB resin 
on lingual shell.

Figure 11: Retracted frontal view with silicone lingual/incisal 
matrix in place and placement of the 0.3-mm lingual shell of 
WE resin.

Composite Layering and Placement 
A nanocomposite (Filtek Supreme Ultra, 3M ESPE) was cho-
sen for the entire case due to its high flexural strength, wear 
resistance, and polish retention.17 A color map was designed 
and followed throughout the case; it consisted of an enamel 
shade lingual shell, a body shade to help blend the natural 
tooth junction, and a final enamel layer to create the proper 
contours (Figs 9 & 10). The lingual/incisal edge guide was first 
seated in the mouth and served as a stent to place a 0.3-mm 
lingual and incisal composite shell using white enamel (WE) 
and light-cured for 20 seconds (Fig 11). The stent was removed 
and white body (WB) composite was placed at the junction of 
the lingual shell and natural tooth structure and light-cured for 
20 seconds (Fig 12). The final layer of composite, extra white 
enamel (XWE), was rolled in a small ball and tamped into po-
sition with finger pressure.18 The composite was then molded 
into position using an interproximal carver, a Woodson carver 
(both American Eagle), and composite brushes (Cosmedent; 
Chicago, IL) (Fig 13). Once the desired shape and contours 
were achieved, the composite was light-cured for 20 seconds. 
The above procedure was carried out for all composite resin 
veneers ##4-13 and completed in contralateral pairs: cen-
trals, laterals, canines, first premolars, and second premolars  
(Fig 14).

Once all the composite veneers were placed, a #12 scalpel 
blade (Hu-Friedy; Chicago, IL) was used to remove excess res-
in flash under microscope vision. A friction-grip high-speed 
flame finishing diamond was used to refine shape, contour, 
and line angles using the facial contour guide for reference. A 
retracted photograph was taken; it was analyzed and evaluated 
for line angles, anatomy, light reflection, symmetry, axial incli-
nations, and embrasures (Fig 15). The necessary adjustments 
were then made. 
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Figure 13: Retracted frontal view with placement of XWE resin to full 
contour.

Figure 14: Retracted frontal view of resin veneers ##4-13 before polishing.

Figure 15: Analysis of line angles, anatomy, light reflection, symmetry, axial inclinations, and embrasures.

Polishing and Finishing
After achieving the desired contours, polishing was started 
with Sof-Lex finishing/polishing discs and strips (3M ESPE) 
with light irrigation. During all polishing steps, care was taken 
to ensure the rotational direction was always from composite 
to natural tooth to blend any margins.19 Sof-Lex Spiral fin-
ishing/polishing wheels were then used with light irrigation. 
Final polish was achieved with a FlexiBuff wheel and Enamel-
ize polishing paste (both Cosmedent) without irrigation with 
a slow-speed handpiece.20 The occlusion, including excursive 
and protrusive movements, was then verified.

The patient returned two weeks later for follow-up and cos-
metic polish. The postoperative cosmetic photographs were 
taken two weeks after that (Figs 16-19).
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Summary
Direct resin veneers can be a very good alternative to porcelain 
veneers and can produce a highly esthetic and long-lasting resto-
ration. In this case, the patient was not happy with her smile and 
had chipping teeth, but she could not afford porcelain veneers. 
With minimal gingival adjustment and minimal tooth prepara-
tion, direct resin veneers on the upper 10 anterior teeth were com-
pleted and the patient was able to obtain a smile that made her 
feel confident. Although resin will not last as long as porcelain, 
transitional bonding can be a great restorative option until pa-
tients are ready to move forward with porcelain. 
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Figure 16: Postoperative full-face smile, 1:10 view. Figure 17: Postoperative smile, frontal 1:2 view.

Figure 18: Postoperative retracted image, frontal 1:2 view.
Figure 19: Postoperative anterior, frontal 1:1 view. 

Direct resin veneers can be a very 
good alternative to porcelain 
veneers and can produce a 
highly esthetic and long-lasting 
restoration.
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Direct resin veneers can be a very 
good alternative to porcelain veneers 
and can produce a highly esthetic and 
long-lasting restoration. 
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Examiners’ Commentary

Case Type V: The Ability to Deliver Responsible Esthetics

J.A. Reynolds, DDS, AAACD

Accreditation Case Type V has long been considered the 
benchmark for evaluating a clinician’s knowledge and 

ability to deliver conservative, beautiful esthetic dentistry. It 
requires a good understanding of the characteristics existing 
in nature from global to micro esthetics. This case type 
often involves restoring a smile that has been ravaged by the 
processes of decay, wear, and trauma. However, many times 
composite resins can be used to enhance a smile emulating 
subtle smile design principles outlined in the AACD’s 
Accreditation criteria guide.1 The Academy’s philosophy of 
responsible esthetics is evident in this case submitted by Dr. 
Marongiu, as he was able to achieve the patient’s esthetic 
goals of adding length and fullness to her smile using a very 
conservative approach. Walking through all esthetic and 
functional needs using a mock-up made from a wax-up, he 
verified the final outcome before placing any final restorative 
resin. It is important to know where the incisal edge position 
will be to ensure correct thickness of each layered material 
and to adhere to correct functional parameters.2 

The Academy’s philosophy of 
responsible esthetics is evident 
in this case submitted by Dr. 
Marongiu, as he was able to 
achieve the patient’s esthetic 
goals of adding length and 
fullness to her smile using a very 
conservative approach.
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Figure 2: Postoperative anterior, frontal 1:1 view.

Figure 1: Postoperative smile, frontal 1:2 view.

Case Type V is all about creating an optimal esthetic result 
using direct composite resins on six or more maxillary ante-
rior teeth.  One must remember that all elements of smile de-
sign and overall esthetics are evaluated and the restorations 
must blend well with the natural dentition.  The examiners 
noted only these minor deductions: 

• Criterion #53: Is the color (hue, value, chroma) selection 
appropriate/natural, not monochromatic? The restorations 
appeared somewhat monochromatic and low in value 
in some areas.

• Criterion #82: Is the midline appropriate? A slight midline 
cant to the patient’s right was evident (Figs 1 & 2).

Dr. Marongiu was successful in addressing all aspects of 
smile design, embrasure form, labial anatomy, and surface 
texture. The photography was well done with the exception 
of excess moisture in some views. All members in the pro-
cess should refer to the AACD’s photography guide to verify 
correct angles and magnification for their case images.3 The 
examiners appreciate the time and effort it takes to attain a 
successful result for this case type and enjoy evaluating sub-
missions done as nicely as this. Congratulations to Dr. Ma-
rongiu.
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Abstract 
The purpose of this case study was to compare the esthetics 
and oral hygiene compatibility of two laboratory-fabricated, 
full-arch, implant-supported zirconia (FAISZ) prostheses for 
the same patient. When fabricating a FAISZ, the dentist and the 
technician have two absolute goals: create a beautiful cosmetic 
result, and still allow for optimal oral hygiene compatibility. 
The patient had six implants placed and four months after im-
plant installation the initial zirconia prosthesis (Zirconia A) 
was seated with compromised esthetics and oral hygiene in-
compatibility. The patient was followed at two-month intervals 
for one year. Chronic mucositis and early peri-implantitis were 
observed and a decision was made to utilize a second labora-
tory to fabricate a new zirconia prosthesis. The final prosthesis 
(Zirconia B) was seated two years after implant placement and 
has been followed at three-month intervals. 

Key Words: full-arch implant-supported zirconia (FAISZ), 
oral hygiene compatibility, mucositis, all-zirconia

The Proof is in the  
Laboratory
Comparison of Maxillary Full-Arch 
Implant-Supported Zirconia 

Pinhas Adar, MDT, CDT, AAACD 
Cheryl A. Pearson, DMD, AAACD, FAAID 

CLINICAL COVER CASE

See jCD's digital edition to access the video that accompanies this case.
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Unlike a conventional 
denture, the full-arch 
implant-supported prosthesis 
cannot be removed by 
the patient, as they are 
physically unable to access 
the concavities of the ridge 
lap design.

Unlike a conventional 
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Introduction
As implant dentistry has evolved, the full-arch im-
plant-supported prosthesis has become a standard 
option for oral rehabilitation due to the increased 
success of implant survival and the profound increase 
in the patient’s ability to function.1,2 Early designs of 
the full-arch fixed hybrid consisted of either cast or 
milled titanium or cast cobalt-chrome frameworks 
combined with pink acrylic and denture teeth.3 Open 
palates were also a benefit of fixed hybrid prostheses 
because extended surface area was not necessary for 
retention.4 Facial esthetics were addressed in much 
the same way as a conventional denture by utilizing 
pink acrylic volume for lip support and bulk in verti-
cal gingival height to accommodate the appropriate 
size tooth for the patient. Initially, the intaglio surface 
of the fixed hybrid prosthesis mimicked the conven-
tional denture and lay intimately on the alveolar ke-
ratinized tissue, preventing air from collecting while 
the patient spoke and ate, and food particles and bac-
teria from collecting when he ate (Fig 1). The intaglio 
surface was a ridge lap or concave pontic design by 
default. Unlike a conventional denture, the full-arch 
implant-supported prosthesis cannot be removed by 
the patient, as they are physically unable to access the 
concavities of the ridge lap design. The solution in-
troduced here was to create a highly polished intaglio 
surface that forms a modified ovate-like surface fitted 
to a surgically enhanced soft tissue bed (Fig 2).

Patient History and Complaints
The patient, a healthy 52-year-old female, requested 
treatment options for her “failing dental work” in May 
2012. She was a non-smoker, was unaware of possible 
parafunctional habits or sleep apnea, and reported 
taking only over-the-counter medications for hay fe-
ver and pain relief. There were no contraindications 
to dental treatment or to implant surgery. Initially she 
presented with extensive complex restorative treat-
ment approximately 15 years old and had sought 
only episodic care for specific problems (Fig 3). Now, 
however, she could not eat without pain but had post-
poned seeking dental care for fear she would lose 
all her teeth. She was opposed to wearing a remov-
able prosthesis and wanted to explore options with 
implants. Her expectations to chew well and have a 
natural and beautiful smile were realistic. After a frank 
discussion considering the extraction of the maxillary 
teeth and an implant-supported prosthesis with the 
associated time demands and cost, the patient was of-
fered a diagnostic appointment. 

Figure 1: Initial prosthesis. The ridge lap design demonstrates concave 
areas that the patient was unable to clean; this resulted in food debris and 
bacteria. 

Figure 2: A full-arch, implant-supported zirconia restoration. Five implants 
were screw-retained and the sixth implant with a custom abutment was 
inserted into the zirconia. 

Figure 3: Cone-beam computed tomography taken at the initial 
consultation. Note the preoperative condition of existing teeth.

CLINICAL COVER CASE
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She declined the diagnostic appointment and sought 
a second opinion. This dentist convinced her that ex-
tracting her maxillary teeth and placing an immediate 
denture without plans for future implants would be ade-
quate and less expensive. She proceeded with this recom-
mended treatment. Approximately eight weeks after the 
extractions she returned to us with a maxillary immedi-
ate denture, and with no apparent ridge preservation. She 
reported a total loss of function as well as unhappiness 
with the denture’s esthetics. She was physically in pain 
and emotionally distressed (Figs 4 & 5).

Figure 4: Immediate denture eight weeks 
after extractions. Note the teeth are clinically 
short and square and the absence of 
posterior occlusion.

Figure 5: CBCT eight weeks after extraction, no ridge preservation. Note the irregular topography of the alveolar process and the height 
discrepancy of the bone in the right canine lateral area.

Adar/Pearson

To please our patients it is 
imperative not to become 
complacent because of 
technology and say, “it is 
good enough."
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Diagnostic Report 
Obtaining accurate comprehensive diagnostic infor-
mation for planning and executing this case was of 
paramount importance.5,6 The concepts of bone mod-
eling and remodeling of the maxillary alveolus are not 
within the scope of this article but clinicians must be 
aware of the complexity of bone topography. Maxil-
lary arch forms, the trajectory of the premaxillary alve-
olus, and the biomechanics of implants under lateral 
and anterior cantilever forces must be considered for 
a favorable long-term prognosis.7 When planning this 
case, a cone-beam computed tomography (CBCT) of 
the patient wearing an ideal scanning prosthesis was 
studied for implant installation and related anatomi-
cal structures (Fig 6). Information from the CBCT 
demonstrated adequate height and width of alveolar 
bone for the placement of six implants. Clinical ob-
servation of a high smile line in relationship to the 
crest of the alveolus dictated a fixed prosthesis (FP-
3) to replace teeth and a significant area of alveolus 
and gingival anatomy or pink esthetics with the pros-
thetic transition line planned completely under the 
lip. Short lip lines and hypermobile upper lips can 
be problematic; transition lines must be invisible and 
not impinge upon the movement of the lip, especially 
during a full smile. 

Photographs and an extraoral examination pro-
vided information regarding asymmetry of the face 
and deviation of the midline. The midline in the up-
per two thirds of the face canted left of the center of 
Cupid’s bow and chin. The existing teeth on the im-
mediate denture were clinically short and square and 
inappropriately small compared with the patient’s 
facial dimensions.8 Moderate gingivitis was present 
but the periodontal examination demonstrated the 

Figure 6: Software for CBCT studies 
allows not only surgical planning but 
also prosthetic planning. Note the 
trajectory of the premaxilla and the 
thin buccal plate.

absence of periodontal disease. The initial occlusion was a Class II canine 
relationship with a 60% overjet. Prior to the placement of the immedi-
ate denture, a measurement of 10 mm of intra-arch distance was noted 
with a decrease in vertical dimension, likely due to the premature loss of 
mandibular posterior molars. While at rest, the incisal edge was hidden. 
The maxillary and mandibular skeletal and dental relationships, tem-
poromandibular dynamics, and facial and occlusal dimensions in both 
the vertical and horizontal planes were analyzed to develop appropri-
ate facial and dental esthetics. Photography, diagnostic reports, mounted 
casts, and the anticipated treatment plan were shared with the laboratory 
technician who fabricated the final prosthesis. 

The diagnoses were premature loss of teeth, diminished ability to 
function, nonrestorable maxillary partial dentition, chronic dental infec-
tion, and related pain. 

Materials and Properties
Important considerations for selecting an all-zirconia final prosthesis are 
the material’s strength, wear resistance, biocompatibility, and esthetics; 
and that it be computer-aided design/computer-aided manufacturing 
(CAD/CAM)-generated, have a predictable prototype, and be compat-
ible with good oral hygiene. The final prosthesis used in this case was a 
full-arch implant-supported zirconia (FAISZ) (Prettau, Zirkonzahn; Gais, 
Italy). 

Strength
Prettau has maximum strength and fracture resistance at a thickness of at 
least 12 mm. Full-arch implant-supported (FAIS) acrylic hybrids require 
intra-arch distance to accommodate thickness of the abutment height, 
metal framework, pink acrylic covering the framework, and denture teeth 
equaling 15 to 18 mm.9 Frequent prosthetic failures such as debonding of 
denture teeth or fracturing of pink acrylic are a result of inadequate intra-
arch distance and/or failure of mechanical retention.10 The monolithic 
zirconia has much greater strength and requires much less thickness in 
an environment that is already limited11 (Fig 7). 

CLINICAL COVER CASE
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Figure 7: Intra-arch distance required is less than the 
conventional hybrid. Space often is very limited. Opening the 
vertical dimension may be part of the plan to achieve at least 
12 mm.

Wear Resistance
Zirconia occlusal surfaces are extremely wear-resistant.12

The use of zirconia eliminates the need for tooth replace-
ment protocols common with acrylic hybrids. The proper 
occlusal schematic for implant-supported acrylic hybrids 
is a well-balanced occlusion that provides stability and 
health of the supporting implants. Fixed implant-sup-
ported acrylic arches opposing natural or fixed dentitions 
demonstrate significant posterior denture tooth wear, 
creating an overall decrease in vertical dimension, which 
results in an increased anterior overbite with subsequent 
protrusive guidance. Anterior cantilever forces are gener-
ated that place the supporting implants at risk. Recom-
mendations call for the replacement of denture teeth 
approximately every seven years (lecture, “The maxillary 
implant-supported hybrid,” by Edward Mills, DDS; At-
lanta, GA, 2014 Dec 3; unreferenced). 

Biocompatibility
The smooth and highly polished surface of the Prettau 
is less susceptible to the collection of debris and bacteria 
when compared to an acrylic surface, which has a much 
higher porosity.13 In the authors’ opinion, the smooth 
zirconia surface appears to be very biocompatible and 
adapts well without causing increased mucositis or irrita-
tion. 

Superior Esthetics
The use of conventional precious and non-precious met-
als in FAIS prostheses has often contributed to cosmetic 
failure; underlying metal can cause shadowing or un-
sightly bleed-through, necessitating the use of opaqueing 
materials or an increased acrylic thickness of the overall 
appliance. In contrast, zirconia is one solid block without 
variations in color and is accepted by many clinicians as a 
superior esthetic material when in the right hands.14

CAD/CAM Technology
The Prettau is computer-generated and milled. There is no casting 
distortion inherent with metal casting techniques. Computer files 
of the patient’s prosthesis are saved as a contingency for future exact 
duplicates.15 

Precise Working Prototype 
The working prototype is composed of milled polymethyl meth-
acrylate (PMMA). It is seated in the patient’s mouth and functions 
over a period of at least eight weeks.16 If issues arise during this stage 
a new PMMA can be fabricated. Another advantage of the PMMA is 
the manipulation of the intaglio surface to promote maximum oral 
hygiene compatibility. Once the PMMA is perfect, the final prosthe-
sis is copy-milled and delivered.17

Treatment Goals
The treatment goals for this case were as follows:

• establish the proper plane of occlusion and proper vertical 
dimension of occlusion (VDO)

• maintain keratinized tissues and bone for implant installation
• surgically place six implants and seat an immediate-load provi-

sional
• fabricate the prosthesis.

Establishing the proper planes of occlusion and VDO was ex-
tremely significant to the overall outcome of this case. An ideal den-
ture and a lower partial denture were fabricated to open the vertical 
dimension and enhance facial esthetics as well as to provide proper 
function and comfort. Cases without ridge preservation six weeks 
after extraction are a concern and pose the possibility of a second 
(frequently avoidable) surgery. It is the authors’ opinion that main-
taining as much natural keratinized tissue and bone directly influ-
ences the most favorable prognosis of implants and maxillary full-
arch prostheses.

Treatment

Pre-Implant Surgical Protocol
The initial surgery consisted of making an incision slightly lingual 
to the crest of the ridge extending from the maxillary first molar to 
the contralateral first molar area. Conservative reflection of the soft 
tissue exposed sharp points around the extraction sites, which were 
smoothed with rongeurs. Caution was used to avoid reduction in 
the height of bone and a 50/50 mixture of mineralized freeze-dried 
bone and demineralized freeze-dried bone was placed in extraction 
sockets, followed by careful manipulation with osteotomes to en-
courage bone expansion and the development of the osteotomies. 
Collagen was placed over the allograft material and the soft tissue 
was loosely sutured back in place. The maxillary ideal denture was 
relined with tissue conditioner and seated with an opposing man-
dibular removable partial denture.

CT studies at the end of four months demonstrated readiness for 
the placement of implants. A duplicate of the existing denture was 
fabricated with a silicone putty matrix. Pink acrylic and Venus pro-
visional material (Heraeus Kulzer; Armonk, NY) were utilized to 
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fabricate the scanning appliance. Venus is radiopaque 
and reveals the ideal tooth position needed for the 
planning of the surgical guide and final prosthesis.18

Implant Placement Protocol
A flapless surgical approach utilizing a CT-generated 
guide was the planned protocol the day of implant 
placement.19,20 Soft tissue punches were made in six 
planned locations and the guide stabilized with three-
point pin fixation. Initial pilot drills established the 
location and angulation for the osteotomies, followed 
by the use of osteotomes in increasing diameter that 
condensed and widened the alveolar ridge as the oste-
otomies were developed. The osteotomies were slight-
ly undersized and six PrimaConnex implants (four 
3.5 diameter and two 4.1 diameter, Keystone Dental; 
Burlington, MA) were installed. 

Prosthodontic Protocol
The prosthetic component of treatment began imme-
diately after placement of the implants. Impression 
posts were placed on the implants and a polyvinyl si-
lane (PVS) open tray impression (Aquasil Ultra Mono-
phase, Dentsply Caulk; Milford, DE) was made (Fig 
8). Analogs were placed on the post and Snap-Stone 
gypsum (Whip Mix; Louisville, KY) was used to pour 
the impression. While the impression was setting, the 
immediate denture the patient had been wearing was 
altered by removing the palate and buccal flanges, and 
developing access holes strategically over the implants 
(Fig 9). Non-engaging temporary titanium abutments 
were used to retain the provisional. Once the altera-
tions were made on the denture, the abutments were 
placed on the patient’s implants and any interference 
in seating the denture or verifying the occlusion was 
eliminated (Fig 10). ERA PickUp material (Sterngold 
Dental; Attleboro, MA) was flowed around the abut-
ments and allowed to set while the patient lightly 
held the proper occlusal position. Once the material 
was set, the provisional was removed and voids, short 
areas, and excess were finished and polished ready for 
delivery. The patient was dismissed with an immedi-
ate-load FAIS provisional prosthesis, which she wore 
for a period of four months.21,22 

After four months of healing, engaging impression 
posts were seated on the implants and verified radio-
graphically. The posts were tied together with dental 
floss and then luted with temporary composite mate-
rial. A master impression was made using Impregum 
polyether material (3M ESPE; St. Paul, MN) and an 
open tray technique.23,24 Occlusion rims were utilized 
to develop the correct vertical dimension, midline, 
buccal corridors, facial dimensions, tooth shape and Figure 10: The day of surgical implant placement titanium non-engaging 

cylinders are seated and used to retrofit the existing denture. 

Figure 9: Note alteration of the existing denture to the fixture level 
impression. When seated intraorally, ERA PickUp material is flowed 
around the cylinders.

Figure 8: The fixture level impression.
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size, as well as the proper dental occlusion. At the 
second appointment, a laboratory-fabricated veri-
fication jig was seated to ensure the accuracy of the 
master impression. The importance of passivity can-
not be understated and implant abutments must be 
radiographically verified.25 At this same appointment, 
a wax denture setup similar to a conventional den-
ture was tried in and held in place by three of the six 
implants. The occlusion was again verified and a bite 
registration was captured. The patient approved the 
esthetic design.

The PMMA
The gathered information and wax denture setup were 
sent to the laboratory (“Laboratory A”), scanned into 
a computer, and saved as a file. The PMMA was milled 
from the file image, delivered in early December 2012, 
and worn approximately eight weeks by the patient 
as a prototype. The patient was encouraged to func-
tion, talk, and smile normally, and to follow strict 
oral hygiene instructions.26 The patient presented at 
two-week intervals for a total of eight weeks for ob-
servation and minor occlusal adjustments and an 
esthetic evaluation was approved by the patient and 
clinician. Laboratory A was sent a PVS impression of 
the PMMA with minor adjustments and a request to 
mill the final FAISZ. The initial Prettau FAISZ (“Zir-
conia A”) was milled and delivered to the patient in 
early February 2013. A noticeable difference in dental 
esthetics, facial midline to dental midline confluence, 
and shape of the intaglio surface in comparison to 
its companion PMMA were observed. This may have 
been indicative of errors such as communication be-
tween the laboratory and dentist, technical computer 
errors, or technique errors in materials or skills used 
by the dentist and/or the laboratory technician.27 The 
digital file somehow changed prior to Laboratory A 
milling Zirconia A (Fig 11). 

At one year, observation of the soft tissues under 
Zirconia A revealed the continued presence of inflam-
mation, redness, and swelling. Irregular healing had 
occurred and space developed between the surface of 
the prosthesis and the soft tissue, which caused the 
collection of bacteria and debris. The patient also 
complained of problems with phonetics; these were 
directly caused by the slope and bulk on the palatal 
surfaces in the maxillary anterior segment of Zirconia 
A (Fig 12). 

Figure 11: Zirconia A prior to seating.

Figure 12: Zirconia A one year after seating. The patient complained of 
problems with phonetics, which were directly caused by the slope and bulk of 
palatal contour.

Obtaining accurate 
comprehensive diagnostic 
information for planning 
and executing this case 
was of paramount 
importance.
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Laboratory Issues
At this point a decision was made to utilize a different 
laboratory (“Laboratory B”) due to the frustration as-
sociated with communication between Laboratory A 
and the clinician, conflicting vision of quality esthetic 
design, and the need to follow the prescribed design 
of the intaglio surface. The clinician’s time when us-
ing Laboratory A was excessive due to many correc-
tions required, lost appointments when the case was 
not sent on time, and inadequate communication. 
Time is an extremely valuable commodity for the 
patient, the clinician, and the laboratory technician. 
In this case, it became clear that although Laboratory 
A’s fees were lower, adding the cost of 12 hours of 
wasted chair time in fabricating Zirconia A ultimately 
increased the clinician’s cost approximately threefold. 
In addition, Zirconia A’s compromised design and es-
thetics would serve as a negative advertisement. Lab-
oratory B (of which the clinician had initially been 
unaware) was chosen to fabricate Zirconia B due to its 
proven systems, fabrication protocols, and great abil-
ity to create an artistic, lifelike esthetic outcome. Al-
though Laboratory B’s fee was higher, the decreased 
fabrication time (three hours, which included 20 
minutes for the final seating) actually realized a sig-
nificant cost savings. The ultimate esthetic outcome 
of Zirconia B demonstrated the clinician’s ability and 
confidence and the patient’s pride in her appearance. 

Intaglio Surface Management
After wearing Zirconia A for approximately one year, 
the patient exhibited all the hallmarks associated with 
mucositis, and in the upper right canine area 6-mm 
probing depths with bleeding were recorded around 
the implant. The clinical appearance of the tissue was 
irregular, edematous, and red, predominantly under 
the prosthesis (Fig 13).27 The patient was unable to 
floss adequately under several areas of the prosthesis 
and when she did it was painful. The goal of surgi-
cal modification of the soft tissue was to create a flat, 
keratinized, firm surface to which the Zirconia B pros-
thesis would intimately contact and mold, much like 
an ovate pontic. 

The first step in the healing process was to remove 
Zirconia A and seat a redesigned PMMA. The new de-
sign shape fit the patient’s face and created superior 
anatomic tooth and soft tissue esthetics that rendered 
a very natural-looking appearance (Fig 14). The pa-
tient was asked to assess the esthetic components and 
provide final approval. During this phase, both the 
surgical modification of keratinized tissue and the 
modification of the intaglio surface of the PMMA were 
performed to resolve the persistent mucositis and be-

Figure 13: Compromised soft tissues under Zirconia A (ridge lap design). There 
is inflammation, bleeding, and pocketing around the implant in the upper 
right lateral/canine area with irregular and redundant tissue present.

Figure 14: New PMMA seated and in function. Evaluation of occlusion, 
function, oral hygiene, esthetics, and modifications to the intaglio surface can 
be made if needed.

Figure 15: In preparation for incremental layering of composite, the PMMA 
intaglio surface is treated with hydrofluoric acid. Once the etch is washed off 
and the surface is dry, an adhesive is applied.

CLINICAL COVER CASE
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ginning peri-implantitis. The goal of these modifications 
was to create a flat, keratinized, firm surface upon which 
Zirconia B would intimately contact to form an ovate-like 
pontic effect. The patient was asked to critically test func-
tion, comfort, and ability to perform oral hygiene easily. 

Six weeks after PMMA delivery the soft tissue demon-
strated a significant reduction of inflammation and swell-
ing, resulting in a space developing between the alveolar 
ridge tissues and the prosthesis. Probing depths were still 
present in the upper right canine area and the topography 
of the tissue remained irregular. The intaglio surface of the 
PMMA was prepared with 9.6% hydrofluoric acid (Por-
celain Etch Gel, Pulpdent; Watertown, MA), followed by 
application of Scotchbond Universal Adhesive (3M ESPE) 
and light-curing (Fig 15). Local anesthesia was admin-
istered to the maxillary soft tissues and bone sounding 
was performed with a periodontal probe to evaluate the 
thickness of tissue positioned directly under the PMMA. 
A bipolar electrosurgery unit was used to reduce height of 
the abundant tissue to no greater than 3 mm and to cre-
ate a flat to slightly concave shape (Fig 16). Once the soft 
tissues were modified, the PMMA surface was modified by 
adding increments of AnaxGUM gingiva composite shade 
brown/pink (AnaxDENT; Stuttgart, Germany), light-
cured, and tried in until the proper shape and contact 
with the tissue were achieved (Fig 17). The ideal shape of 
the intaglio surface was slightly convex and at medial and 
distal intervals adjacent to the implants space was main-
tained for the introduction of a floss threader. 

After eight weeks of healing, a new tissue model was 
recorded by removing the modified PMMA from the pa-
tient’s mouth and placing it on the master cast without 
the existing soft tissue model present. All implant abut-
ments were seated and screwed into the correct position. 
A new tissue model was fabricated by flowing Gingifast 
CAD soft silicone (Zhermack; Badia Polesine [RO], Ita-
ly) material (Fig 18) between the PMMA and stone cast. 
Once set, the PMMA was removed from the master cast 
and again seated in the patient’s mouth to serve as a pro-
visional during the final prosthesis fabrication. The new 
soft tissue model was sent to the laboratory and merged 
with the existing file to fabricate the exact intaglio shape 
desired for the final zirconia bridge. The Zirconia B was 
completed and delivered; it was seated in September 2014 
and evaluated for esthetics, occlusal harmony, phonetics, 
and comfort. The patient was given specific instructions 
on oral hygiene protocol and scheduled for an initial one-
month recall followed by four three-month recalls, after 
which, depending upon the patient’s overall implant and 
prosthesis health, a permanent schedule will be designed. 

Figure 16: Soft tissue modification performed by flattening the tissue 
surface and reducing tissue height around all implants to no greater than 
3 mm. Note upper left canine implant with custom abutment in place.

Figure 17: Contour of the PMMA intaglio surface after modification. Note 
right lateral area where tissue reduction was significant.

Figure 18: Soft tissue model captured by placing the PMMA on the master 
cast, then flowing Gingifast CAD soft silicone between the modified 
intaglio surface and the adjacent cast.
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Comparison of Zirconia A and Zirconia B
Patients need to feel that technology is an enhancement 
to the human experience, not a replacement for humans. 
Some manufacturers and service providers believe that if 
you have the same machine, you will have the same out-
come. This is completely false. Acceptable esthetics can 
be accomplished with a monolithic prosthesis fabricated 
from a milled block of zirconia that the technician then 
shapes and texturizes artistically. He or she subsequently 
stains it in the green stage to create a foundation shade 
before sintering and then completing the surface staining 
to achieve the desired esthetic outcome. 

To maximize the three-dimensional appearance in 
this case, the zirconia was stained in the green stage with 
Zirkonzahn’s water-based liquid Tissue A, and between 
the root eminence with liquid Tissue B. Critical evalua-
tion of the attached gingiva, marginal gingiva, and to the 
cervical tooth structure and staining vary among labora-
tory technicians (Fig 19). The technician can minimally 
cut back the milled and sintered zirconia in non-stress 
bearing areas only, and then fire the porcelain directly 
to the zirconia. Minimal layering of porcelain allows for 
additional micro esthetics (Fig 20). 

Based on the patient’s natural shade, Laboratory B 
utilized three different tissue ceramics. First, a dark pink 
Creation Zi-CT G1 (Jensen Dental; North Haven, CT) 
was used for the background, then bonded and baked 
at a high temperature. Creation Zi-CT G2 and G3 were 
used for the final buildup. For the final bake the same 
porcelain was used and highlighted with PS-0 and a mix-
ture of PS-0 with HT-51. It is possible to layer compatible 
zirconia porcelain directly to the zirconia frame, which 
gives more depth, vibrancy, and a lifelike appearance 
(Fig 21). Zirconia A (Fig 22) was monolithic, whereas 
Zirconia B (Fig 23) was minimally layered with porce-
lain on the facial aspect of the teeth. Because Zirconia 
A did not fill out the buccal corridors, shadowing was 
present when the patient smiled (Fig 24). In Zirconia 
A, the size of the arch was not congruent with the size 
and shape of the patient’s face. This caused an exaggera-
tion of the overall fullness of the patient’s face and was 
less attractive. In contrast, Zirconia B’s correct midline 
and inclinations of the laterals and premolars provide a 
softer, feminine silhouette; the labial incisal inclination 
of the anterior teeth is lifelike and esthetically superior  
(Fig 25). Layering of porcelain allows for additional mi-
cro esthetics, and the amount of gingiva shown when the 
patient is in full smile as well as retracted appears as if 
she was born with it. Figure 26 shows the two different 
bridges superimposed to illustrate the differences when 
the patient smiles. 

Figure 19: Zirconia was stained in the green stage with an acid-free water 
based color liquid.

Figure 20: Minimally cut back in the green stage and sintered zirconia in 
non-stress bearing areas only.

Figure 21: Ceramic layering, which gives more depth, vibrancy, and a 
lifelike appearance.
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Figure 23: Zirconia B; full buccal corridor and the incisal edge 
mimic the smiling lip line. Note the development of marginal and 
attached gingival tissues.

Figure 25: Zirconia B; correct labial and incisal fullness, and the 
occlusal plane travels upward and follows the lower lip line.

Figure 22: Zirconia A; deficient buccal corridors and incisal edges 
of maxillary teeth do not follow the lip lines during smiling. The 
occlusal plane is flat and gingival tissue lacks anatomy.

Figure 24: Zirconia A; deficient labial fullness of the soft tissue one-
third to incisal one-third give a flat two-dimensional appearance. 
The occlusal plane drops posteriorly, impinging on the lower lip 
during smile. Soft tissues are poorly defined and unnatural.

Figure 26: The two different zirconia prostheses superimposed to illustrate the differences when the patient smiles. Notice the difference in 
the buccal corridor and shadowing. Note the modification of the incisal edge position and three-dimensional quality of Zirconia B.
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With Zirconia A, a flapless surgical protocol and the place-
ment of a ridge lap-shaped prosthesis resulted in increased 
mucositis and peri-implantitis. Figure 27 shows the compar-
ison of the intaglio surfaces in the old and new restorations. 
Surgically modified soft tissue healed to the ideally shaped 
PMMA and resulted in healing similar to an ovate-like pon-
tic, with probing depths around the implants of no greater 
than 3 mm and minute spaces adjacent to the implant abut-
ments for a floss threader (Fig 28). Combining the widely 
accepted design of the slightly convex intaglio surface with 
the surgi-cal soft tissue modification presented in this article 
resulted in elimination of chronic inflammation and allowed 
the patient to practice effective oral hygiene while wearing 
the final FAISZ (Zirconia B) (Fig 29). 

Summary
The essentials for achieving quality esthetic and impeccable 
oral hygiene compatibility for the Prettau FAISZ prosthesis 
are many (Figs 30 & 31). Diagnostic records and detailed 
reports on the existing conditions of facial dimension, den-
tal occlusion, bone and soft tissue topography, and nuances 
of the patient’s smile are all components critical to success. 
Developing a clear and precise plan prior to beginning the 
surgical treatment eliminates potential disasters. The use of 
all-zirconia material allows biocompatible enhancement 
as well as the advantage of a milled rather than cast frame-
work with greater wear resistance and less intra-arch space 
required. The survival of the implants is related directly to 
the proper prosthetic form, and utilizing a PMMA as a soft 
tissue management tool to decrease mucositis and potential 
peri-implantitis is invaluable for a favorable long-term prog-
nosis. The last and most significant factor is the ability to col-
laborate with like-minded team members who understand 
the patient’s desires.28 High standards and a clear vision of 
what is possible are needed to exceed patients’ expectations. 
To please our patients it is imperative not to become compla-
cent because of technology and say, “it is good enough.” It is 
the laboratory technician's artistic responsibility to bring life 
to modern dentistry and use CAD/CAM technology as a tool 
and not as a panacea29 (Fig 32). 
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Figure 29: Clinical appearance 12 weeks after seating of Zirconia B. 
The tissue healed intimately to the convex intaglio surface.

Figure 28: The patient uses a floss threader and an oral irrigator. 

Figure 27: Comparison of intaglio surfaces of Zirconia A and 
Zirconia B.
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Figure 30: Zirconia A.

Figure 31: Zirconia B.

Figure 32: Image showing the artistic ability of Laboratory B and 
what is truly possible.
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Maxillary arch forms, 
the trajectory of the 
premaxillary alveolus, 
and the biomechanics of 
implants under lateral and 
anterior cantilever forces 
must be considered for 
a favorable long-term 
prognosis.
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Abstract
In today’s esthetics-conscious society, an unesthetic smile can cause many 
social, emotional, and psychological issues for an individual. Many pa-
tients do seek restorative treatment to improve their smile, choosing to 
maintain a cautious and conservative approach. This article describes 
the treatment of a patient with large diastemata between his discolored 
maxillary anterior teeth. The treatment consisted of a combination of 
in-office and take-home tooth whitening, followed by direct composite 
resin restorations. This case demonstrated exceptional results with the 
most minimally invasive treatment approach.

Key Words: diastema closure, direct composite, minimally invasive 
dentistry, esthetic dentistry, composite veneer

Introduction
Cosmetic dentistry professionals are well aware of the social, emotional, 
and psychological effects that having an unesthetic smile can cause many 
individuals to endure throughout their lives. Facial esthetics has been 
shown to significantly affect self- and social perceptions,1 and concern 
over facial appearance and social attractiveness can influence psycho-
logical development from childhood to adulthood.2,3 Yet, whether due 
to dental anxiety or the financial and time commitments necessary for 
dental intervention, many do not seek restorative treatment to correct the 
dental problems negatively affecting their smile. 
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Diastemata Treatments
Diastemata, a common condition causing unesthetic 
smiles, can significantly influence patients’ perception 
of themselves. One of the most frequent reasons why 
patients seek treatment,4 these interdental spaces ulti-
mately compromise dentofacial harmony, interfering 
with smile attractiveness.5-7 In adult populations, the 
reported incidence of anterior spaces ranges from 1.7 
to 38% in different populations.8-12 

When patients do seek restorative treatment to 
improve their smile, they often want a cautious and 
conservative approach. The minimally invasive treat-
ment approach results in destroying less healthy 
tooth structure and avoiding a cycle of restoration 
treatments.13 This approach has also been shown to 
meet the esthetic results patients and clinicians de-
sire.14 Restorative treatments therefore strive to close 
diastemata by establishing adequate interproximal 
contact and achieving an esthetic emergence profile 
of the affected teeth, with the interdental papilla fill-
ing the space appropriately underneath the contact 
area.15 Given the combined esthetic, functional, and 
periodontal implications associated with treating dia-
stemata, common techniques to correct them have 
traditionally included orthodontics, indirect prosth-
odontic treatments, direct composite restorations, or 
a combination of these.16

Orthodontics
Orthodontic treatment to close diastemata requires 
no tooth reduction, causes minimal trauma to the 
pulp, and the teeth maintain their original shape and 
color.17 However, orthodontics typically involves a 
lengthy treatment time with many appointments, and 
includes the placement of brackets and wires, which 
deters many adult patients. Orthodontics also is often 
the most costly treatment for diastemata. Furthermore, 
depending on the size of the diastemata, orthodontic 
treatment may incorporate other interventions if the 
arches are larger than the tooth dimensions.17 

Indirect Prosthodontics
Although indirect prosthodontic treatment also 
involves significant financial expense,16 these 
restorations can be accomplished relatively quickly 
to provide a highly esthetic result. Compared to 
direct restorations, indirect restorations (i.e., veneers) 
typically last a long time and are stronger than 
composite.17 Porcelain veneers also resist staining 
and avoid shade changes over time, but achieving the 
anticipated results can be challenging, since detailed 
communication between the patient, clinician, 
and laboratory is required.17 Additionally, indirect 
restorative treatments typically require the removal of 
tooth structure, an irreversible procedure.18 

Today’s esthetic restorative principles advocate treating as conservatively 
as possible; this is in the patient’s best interests as it avoids the unnecessary 
removal of healthy tooth structure.19 

Direct Composite
Among the myriad options for more conservative closing of diastemata is 
the use of proximally applied composite, which provides a more practical 
and responsible treatment.15,20 Not surprisingly, the practice of recontour-
ing teeth with direct composite resin buildups has increased due to the 
esthetic, functional, and biologically sound nature of these restorations, 
which also have demonstrated clinically promising survival rates.21 In ad-
dition to minimal intervention, patients appreciate other advantages of 
direct composite restorations, including reversibility of the procedure, 
lower cost, and relative ease of altering materials when necessary.22 This 
technique contours the tooth shape, providing a pleasingly symmetrical 
and harmonious tooth arrangement,23 and restores esthetic balance be-
tween the soft and hard tissues.24 

However, while direct composite techniques can be economical and 
successful, they present unique challenges in achieving satisfactory proxi-
mal contacts and contours, and clinical and esthetic results.16,18 The res-
in composite can stain, change color over time, and not last as long as 
porcelain.17 Additionally, due to its fragile nature, patient habits such as 
grinding need to be eliminated.17 

Therefore, dentists must demonstrate specific placement skills to close 
a diastema and achieve functional and esthetic results, after first selecting 
the ideal material. Many skilled clinicians utilize freehand application 
of composite; however, that requires experience and proficiency. For the 
novice, using silicone indices from a diagnostic wax-up may prove useful. 

Universal nanohybrid composite can provide the strength and long-
term esthetics required for diastema closure with a direct restorative tech-
nique. With improved working time and handling characteristics, this 
type of material allows the clinician ample time to shape and contour 
the restorations to ideal anatomical form. Additionally, some nanocom-
posites (e.g., Tetric EvoCeram, Ivoclar Vivadent; Amherst, NY) provide 
a “chameleon” effect, as its natural shades blend with the surrounding 
dentition to best mimic nature and ensure esthetic harmony. This mate-
rial’s handling characteristics and strength ensure functional durability 
and restoration longevity. 

Yet even with the ideal direct composite material, dentists must have 
an accurate understanding of the patient’s ultimate esthetic desires. Since 
many patients have waited years to improve the appearance of their smile, 
it is vital for clinicians to listen to and take into account all of their prefer-
ences, including timeline, financial considerations, tooth conservation, 
and final overall esthetics. This frequently requires use of an intraoral 
mock-up to ensure clear communication of expectations and visualiza-
tion of anticipated results. 

In addition to minimal intervention, patients 
appreciate other advantages of direct 
composite restorations, including reversibility 
of the procedure, lower cost, and relative ease 
of altering materials when necessary.
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Case Presentation
A 37-year-old male presented with the chief complaints of dissat-
isfaction with his smile and the gaps between his teeth (Fig 1). 
The patient exhibited very low self-esteem, along with some psy-
chological and emotional issues due to his smile. He recalled be-
ing bullied in school by his classmates because of his unattractive 
smile, and he stated that his smile made him unhappy. After feel-
ing intimidated about smiling for most of his life, he decided to 
inquire about restorative treatment. 

The patient consulted prosthodontists, orthodontists, and gen-
eral dentists about potential options, which included orthodon-
tics, crowns, prophylactic endodontic treatment, extractions, and 
implant placement. After meeting with the primary author, who 
suggested the most conservative treatment possible, the patient 
selected minimal intervention to redesign his smile. Although or-
thodontics was recommended as the treatment of choice for his 
condition, the patient refused this option, as he felt that braces 
would further negatively influence his appearance. 

Treatment Planning
When the patient returned for a comprehensive oral examination, 
preoperative photographs were taken (Fig 2). The patient exhib-
ited a deep bite, facially positioned teeth, and Class II malocclu-
sion (Figs 3 & 4). To provide highly esthetic results with minimal 
intervention, tooth whitening and diastema closure with mesial 
composite on teeth ##6-12 were planned.

An intraoral mock-up was completed to determine whether 
leaving small diastemata would be necessary to ensure a natural-
looking smile and avoid unesthetically wide anterior teeth (Figs 5 
& 6). Composite resin of the initial tooth shade was placed with-
out preparing the teeth, using etchant, or a bonding agent, then 
light-cured for two to five seconds. This intraoral mock-up allowed 
the dentist and patient to visualize the desired final results, after 
which the composite was easily removed with a dental instrument. 

Following the intraoral mock-up, the patient and dentist dis-
cussed the pros and cons of treatment, including diastema and 
occlusion considerations, such as protrusive and lateral excur-
sions. Although the patient exhibited malocclusion, the mock-up 
revealed that treatment would not affect his bite and that no dia-
stemata would be necessary for a natural-looking smile. By plac-
ing composite out of occlusion, the restorations would avoid the 
direct effects of mastication forces and last and function longer. 
The patient decided to begin this most conservative and inexpen-
sive option, knowing he could always choose a more aggressive 
treatment plan if the restorations failed or the esthetics were not 
as expected. 

Clinical Protocol
The patient returned for prophylaxis and alginate impressions 
for fabricating the bleaching tray. In-office tooth whitening with 
a bleaching gel (Opalescence Boost, Ultradent Products; South 
Jordan, UT) was performed at the next visit. Initial tooth shades 
were A3 and A3.5 (Vita Shade Guide, VITA; Bad Säckingen, 
Germany). After the in-office whitening, the patient received take-

Figure 1: The patient presented with the chief complaints of 
gaps in his teeth and dissatisfaction with his smile.

Papathanasiou/Asikis

Figure 2: Preoperative full-smile view. 
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Figure 3: Retractors were used to capture images of the 
patient’s tooth positions, angles, and diastemata widths.

Figure 4: During the initial evaluation, the protrusion was 
checked and the occlusion evaluated. 

Figure 5: The initial intraoral mock-up was completed to help 
the patient and clinician visualize different results. 

Figure 6: The intraoral mock-up involved no tooth preparation 
to demonstrate anterior diastema closure.

home whitening materials (Opalescence PF10%) to be used for 
seven days (Fig 7). 

The patient returned after the seven days to evaluate the results 
of the combination of in-office and at-home whitening, which 
produced a final shade lighter than B1 (Fig 8). The widths of 
the teeth and diastemata were then measured, and another in-
traoral mock-up was finalized based on facial symmetry. Due to 
the oxidizing effects of whitening on teeth and bond strengths, 
final composite placement would not be performed until 10 to 
14 days later.25,26

After two weeks, the patient returned for composite placement 
on the mesial surfaces of ##6-12. As mentioned earlier, the de-
sired dimensions of each tooth had already been determined dur-
ing the intraoral mock-up. A single cord (Ultrapak E Cord #00, 
Ultradent) was placed subgingivally for rapid tissue displacement 
(Fig 9). A flame-shaped fine diamond bur (57F) and carbide bur 
(7104) were used to create a bevel of a 2- to 3-mm width on the 
mesial buccal line angles of ##6-12 (Fig 9). The diastema be-
tween #8 and #9 was treated first. Tooth #8 was total-etched with 
a 35% phosphoric acid etchant (Ultra-Etch, Ultradent) on the 
enamel for 30 seconds, rinsed, and dried (Fig 10). A bonding 
agent (Prime & Bond NT, Dentsply; York, PA) was then applied 
and light-cured for 15 to 20 seconds (Fig 10). A universal nano-
hybrid composite (Tetric EvoCeram) in shade B2 Dentin was 
then placed in two layers on the mesial aspect, starting from the 
lingual surface using a freehand method (Fig 11). Each layer was 
light-cured for 30 seconds. Shade Bleach L was then placed fa-
cially in 1- to 2-mm increments to create the desired tooth width 
and the most natural-looking esthetics (Fig 12). Each increment 
was light-cured for 30 seconds.

To finalize the restoration, the composite was finished with fine 
diamonds (57F), (5F) (Fig 13) and polishing discs (Super-Snap 
Buff Disk, Shofu Dental; San Marcos, CA) (Fig 14). A stretched 
polytetrafluoroethylene tape was placed around #8 to protect it 
from the etchant, allowing a better perception of #9’s anatomy 
and helping to create the ideal emergence profile along the in-
terdental papilla, immediately before starting to restore #9.23,27

Tooth #9 was then treated following the exact same steps as de-
scribed for #8. All mesial surfaces of #6, #7, and ##10-12 were 
then restored following the exact same steps, starting from the 
laterals, followed by the canines, and finishing with the premolar.

Prior to the final finishing and polishing procedures all cords 
were removed. Proximal finishing and polishing was achieved 
with the use of composite polishing strips (Epitex strips, GC 
America; Alsip, IL). Final finishing and polishing for all seven 
restorations was finalized using fine diamonds (57F, 5F), polish-
ing discs (Super-Snap, Shofu), and a high-gloss polishing point 
(Astropol HP, Ivoclar Vivadent) and disc (SuperBuff, Shofu) to 
obtain the ideal surface finish. 

The completed direct composite restorations successfully 
closed the diastemata and demonstrated lifelike esthetics and 
ideal functionality (Figs 15 & 16). The patient was extremely sat-
isfied with the esthetic results and immensely grateful (Fig 17). 
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Figure 7: The patient’s teeth were whitened using an in-office 
whitening treatment, followed by seven days of at-home whitening.

Figure 8: The initial shades of the teeth were A3 and A3.5, with 
the final whitening results in a shade lighter than B1. 

Figure 9: A single cord was placed subgingivally for rapid tissue 
displacement and a flame fine diamond bur (57F) and carbide bur 
(7104) were used to create a 2- to 3-mm wide bevel on the mesial 
buccal line angles of ##6-12.

Figure 10: Tooth #8 was total etched with a 35% phosphoric acid 
etchant on the enamel for 30 seconds, rinsed, and dried.

Figure 11: A universal nanohybrid composite in shade B2 Dentin 
was placed in two layers on the mesial aspect, starting from the 
lingual surface using a freehand method.

Figure 12: Shade Bleach L was placed facially in 1- to 2-mm 
increments. 
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Figure 13: To finalize the restoration, the composite was finished 
with fine diamonds.

Figure 14: The composite was then finished with polishing discs.

Figure 15: Postoperative view of the final direct composite 
restorations. 

Figure 16: The freehand direct composite layering technique closed 
the patient’s diastemata both functionally and esthetically. 

Figure 17: The patient was extremely satisfied with the esthetic 
results. 
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Summary
Diastemata, if left uncorrected, can cause patients a life-
time of poor facial esthetics and emotional and psycho-
logical challenges. Although diastemata can be treated us-
ing a variety of techniques, direct composite restorations 
offer predictable, conservative, and cost-effective esthetic 
solutions. By understanding patients' functional and es-
thetic desires and requirements, as well as their timeline 
and treatment preferences, clinicians are better equipped 
not only to enhance their patients' smiles, but also to 
bring hope and healing into their lives. In this case, the 
mesially placed composite enabled the dentist to provide 
a life-changing diastema closure treatment to a patient 
whose desires included a quick treatment time, minimal 
intervention, and highly esthetic results. After the treat-
ment, he knew his life would be forever changed, as his 
smile gave him overwhelming confidence and pride. 
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Abstract
The maxillary central-lateral implant restoration presents a unique and 
multifaceted dilemma for the professional team. Achieving a functional 
and esthetic implant restoration in this area may become extremely chal-
lenging due to its specific anatomical characteristics. This case report em-
phasizes the importance of detailed planning and use of advanced and 
challenging surgical and prosthetic procedures to overcome the obstacles 
typical to this area.  

Key Words: lateral-central restoration, implants, bone regeneration, 
soft tissue augmentation, esthetics, emergence profile

Overcoming Surgical 
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Reconstruction of both the horizontal and vertical ridge dimensions may be predictably 
achieved. However, the preservation or restoration of the original interproximal papilla 
between two adjacent implants is still considered nearly impossible.
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Introduction
Extraction of two or more adjacent 
teeth may cause flattening and nar-
rowing of the alveolar ridge, with al-
most complete disappearance of the 
interdental papillae. These changes 
occur as a result of disruption of at-
tached connective tissue fibers that 
normally support the function and 
form of hard and soft tissues around 
the teeth.1

Reconstruction of both the hori-
zontal and vertical ridge dimensions 
may be predictably achieved. How-
ever, the preservation or restoration 
of the original interproximal papilla 
between two adjacent implants is still 
considered nearly impossible.2,3 

In the maxillary central-lateral 
tooth area, it is especially difficult to 
restore the interproximal papilla.4,5 

This is mainly due to inevitable partial 
resorption of the narrow and mostly 
cortical interdental septum usually 
found between the two extracted 
teeth. Further insult to the interproxi-
mal tissues may occur if two stan-
dard implants are placed to support 
the two-unit restoration. This is be-
cause the edentulous ridge is usually 
too short to maintain the minimum 
4-mm inter-implant distance neces-
sary to prevent crestal resorption.1,6

Several surgical and prosthetic so-
lutions have been proposed to over-
come this problem; they include 
placing narrow7 or switched platform 
implants,8 connecting small diam-
eter concave abutments,9,10 using scal-
loped implants,11,12 or placing a single 
implant supporting a cantilevered 
bridge.4,5,7 

The presented case addresses a va-
riety of surgical and prosthetic consid-
erations and methods to achieve the 
best possible functional and esthetic 
outcomes in this challenging central-
lateral area.

Case Presentation
A 45-year-old male presented wanting to replace his loose upper front bridge with 
an esthetic and well-functioning restoration. Clinical examination revealed a skeletal 
Class II with Angle Class II, Division 1 and 2 occlusion with pronounced overbite and 
overjet in the anterior dentition. There were no occlusal contacts of teeth ##7-10 in 
maximum intercuspation, and lateral and anterior movements were canine-protected 
and anteriorly guided, respectively.  Significant deterioration of function and esthet-
ics of the maxillary anterior teeth were noted. The entire sextant was involved, with 
moderate gingival recession and interdental papillae loss. Tooth #7 was slightly tilted 
labially. Teeth #8 and #10 displayed darkened roots, which were clearly visible above, 
and reflected below the recessed gingival margins. A Class I13 residual ridge defect (i.e., 
mainly horizontal resorption) was present at site 9 (Fig 1). Radiographic examination 
revealed early to moderate alveolar bone resorption. A root canal filling had been per-
formed at #8 approximately 15 years previously. A wide radiographic shadow mesial 
of the tooth suggested the existence of a relatively wide incisive nerve and canal. Severe 
root decay was found in #10 (Figs 2a-2e). 

Treatment Objectives
As the patient rejected correction of the skeletal Class II malocclusion with orthogna-
thic surgery, the remaining treatment goal was to restore function and esthetics to the 
maxillary front dentition by fulfilling the following objectives:

• extraction of #10
• central and lateral (sites 9 and 10) implant restoration with optimal physiological 

topography of the gingival margins and interproximal papillae
• crown replacement of #8
• masking of dark-colored root of #8 with a new crown and connective tissue graft
• uprighting of #7
• partial root coverage of #6 and #11.

After discussing the steps necessary to achieve his functional and esthetic goals, 
the patient agreed to the proposed surgeries, except for the possibility of intervening 
with the incisive nerve and blood vessels (which might be necessary for safe implant 
placement in site 9). Therefore, other restorative options limited to a single implant 
placement in site 10 (i.e., cantilevered bridge, or connecting implant 10 with tooth #8, 
etc) were considered. The patient also declined any orthodontic treatment. Thus, it was 
decided to restore the crown with direct composite restoration to blur the misangula-
tion of tooth.7 

It was also explained to the patient that on #6 and #11, only partial root coverage 
might be expected due to reduced bone level and papillae heights present interproxi-
mally on those teeth.14,15 

In the maxillary central-lateral tooth area, it is especially 
difficult to restore the interproximal papilla.
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Figure 1: At presentation, the three-
unit bridge was loose. Note recessed 
gingiva of the whole anterior sextant 
and horizontal ridge defect at site 9.

Landsberg/Sawdayee

Figures 2a-2e: At presentation, early 
to moderate bone loss in the entire 
anterior sextant, severely decayed root 
#10, and a radiolucent area apically of 
pontic #9.
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Clinical Procedures

Extraction of #10 and Provisional Bridge
Extraction of #10 necessitated an immediate tooth-sup-
ported temporary restoration. To avoid unnecessary 
preparation of the left canine, the moderately decayed 
#12 was prepared to support, along with #8 and a metal 
rest on #11, a metal-reinforced acrylic temporary bridge  
(Figs 3-5). Immediate preservation of the fresh extraction 
site by bone and soft tissue grafting was not implemented, 
because the entire edentulous area was planned for hard and 
soft tissue augmentation in the subsequent two months.

Implant Placement in Site 10 and Ridge Augmentation in Sites 
9 and 10
After two months, marked horizontal concavity of the eden-
tulous area was noted (Fig 6). Wide full thickness labial and 
palatal flaps with vertical releasing incisions in the distal re-
gion of #6 and #12 were elevated, exposing a mostly thin 
and concave alveolar ridge and a large incisive canal open-
ing (Fig 7). A prefabricated surgical stent (Fig 8) clearly in-
dicated that implant (4-mm wide, 3i, Biomet; Palm Beach 
Gardens, FL) placement was feasible at this stage only in site 
10 (Fig 9). It was calculated that placing a relatively wide-di-
ameter implant at site 10 would be advantageous if, despite 
the efforts to augment the ridge, site 9 would ultimately be 
found unsuitable for implant placement. 

The ridge was augmented using bovine bone mineral 
(Bio-Oss, Geistlich Pharma GA; Wolhusen, Switzerland) and 
a resorbable x-linked collagen membrane (Ossix-Plus, Da-
tum Dental; Lod, Israel) (Figs 10 & 11). To further increase 
the overall dimensional changes of the ridge, a subepithe-
lial soft tissue graft harvested from the palate was placed 
and sutured on top of the membrane using resorbable 4-0 
polyglactin sutures (Vicryl Rapide, Ethicon/Johnson & John-
son; Somerville, NJ) (Fig 12). The labial flap was coronally 
advanced and sutured using nonresorbable 6-0 polyam-
ide sutures (Ethilon, Ethicon/ Johnson & Johnson) to the 
palatal flap for complete coverage of the grafted tissues.16 
Root coverage of #6 and #11 was carried out concomitantly  
(Fig 13). Healing was uneventful, and at six months marked 
vertical and horizontal ridge augmentation had been 
achieved (Fig 14). However, the dimensions necessary to 
obtain the desired soft tissue topography around the future 
crowns had not been reached (Fig 15). CT scans of the area 
revealed an appreciable horizontal gain of hard tissue, which 
seemed suitable for implant placement at site 9 (Fig 16). 

It was predicted that additional bone gain, both horizon-
tally and vertically for improved soft tissue support, would 
be unachievable mainly due to anatomic limitations (re-
duced crest level mesially of #11 and a wide incisive canal).

Figure 3: Tooth #12 was prepared. Note vertical fracture of 
#10 and moderate gingival recession of #11.

Figure 4: A transitional bridge composed of acrylic crowns 
for #8 and #12, a metal rest on #11, and two pontics for sites 
9 and 10.

Figure 5: The left lateral tooth was removed. A transitional 
bridge is supported by #8 and #12, and a metal rest on #11.

Figure 6: After two months, a marked horizontal ridge 
deficiency was noted in the area of pontics #9 and #10. 
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Figure 9: Residual bone is decorticated 
by multiple drill penetrations. A standard-
diameter (4.1 mm) implant is placed at site 
10 close to the labial bony plate. 

Figure 10: Bovine bone particles are placed 
underneath an x-linked resorbable collagen 
membrane to increase buccal bone volume.

Figure 11: The membrane is fixed by 4-0 
resorbable sutures anchored to the deep 
periosteum buccally and to the palatal flap.

Figure 7: Wide flaps are elevated showing 
severe horizontal bone defect and wide 
incisive canal, significantly compromising 
future implant placement in site 9. 

Figure 8: The surgical stent that mimics the 
planned screw-retained final crowns is well 
situated.

Figure 12: A subepithelial soft tissue graft 
harvested from the palate is placed on 
top of the membrane and fixed by 4-0 
resorbable sutures.

Figure 13: The augmented area is 
completely covered by the coronally 
advanced labial flap and the palatal flap 
using 6-0 polyamide sutures.

Figure 14: At six months, the ridge 
demonstrates horizontal and vertical gain.

Figure 15: Pontics #9 and #10 are shortened 
to accommodate the increased vertical 
ridge dimension. However, insufficient 
horizontal ridge width was noted. 

Figure 16: At 
six months, CT 
scans show a 
significant gain 
in bone volume 
horizontally. 
Note site 9 is 
suitable for 
narrow implant 
placement. 

Site 9 Site 9 Site 10 Site 10 Site 10
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Implant Placement at Site 9 and Soft Tissue 
Enhancement 
After six months, buccal and palatal full 
thickness flaps were elevated, exposing 
newly sound regenerated bone and a well-
integrated implant at site 10. A narrow-
diameter (3.25 mm) implant was placed 
at site 9 using the original surgical guide. 
As a 4-mm wide implant had previously 
been placed at site 10, the achieved inter-
implant distance was only 3.2 mm (Figs 
17 & 18). A large soft tissue graft, harvest-
ed from the same donor site in the pal-
ate, was placed to augment the ridge both 
horizontally and vertically, and to partly 
increase the marginal gingiva width of #11  
(Figs 19 & 20). The labial flap was ad-
vanced once again to completely cover the 
augmented ridge (Fig 21). Healing was 
uneventful, and three months after surgery 
the tissue topography in both vertical and 
horizontal dimensions seemed adequate 
for surgical implant exposure (Fig 22). 
However, significant coronal advancement 
of the less desired non-keratinized mucosa 
was evident (Fig 23).

Figure 17: Using the original surgical stent, 
site 9 is suitable for implant placement six 
months after guided bone regeneration.

Figure 18: A narrow-diameter (3.25 mm) 
implant is placed at site 9.

Figure 19: An additional large soft tissue 
graft is harvested from the same donor in 
the palate.

Figure 20: The soft tissue graft is placed at 
the occluso-labial aspect of the ridge and 
fixed with 4-0 resorbable periosteal sutures.

Figure 21: The labial flap is coronally 
advanced to achieve complete coverage of 
the grafted tissues.

Figure 22: After three months, there is a 
significant increase in ridge volume, both in 
coronal and labial dimensions.

Restoration of two missing 
maxillary central and lateral 
teeth with a  functional and 
esthetic implant-supported 
prosthesis is still one of 
the most challenging 
procedures in implant 
dentistry.

Figure 23: The pontics at sites 9 and 10 
are shortened. Note lack of adequate 
keratinized band at the labial aspect due to 
labial flap coronal advancements.
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Healing Abutment Connection 
and Transmucosal Tissue Profile 
Development
After three months, a palatal horizontal 
incision was made that enabled healing 
abutment connection and transposi-
tion of a significant amount of keratin-
ized tissue, both buccally and coronally  
(Fig 24). Small pieces of connective tis-
sue harvested from the palate filled the 
created interproximal soft tissue gaps. 
Semicircular small pedunculated labial 
flaps were rotated to protect these tis-
sue grafts and to further enhance the 
interproximal tissues (Figs 25-27).17 Af-
ter three months of healing, individual 
screw-retained temporary acrylic crowns 
were connected to the implants. Initially, 
these interim crowns were prepared to 
be narrow in their transmucosal part to 
avoid pressure on the peri-crown soft 
tissues that presented typical cylindrical 
long and narrow profiles.  However, ev-
ery few weeks, light pressure on the sur-
rounding tissues was exerted gradually 
by adding small acrylic increments cir-
cumferentially on the cervical portions 
of the crowns. This achieved a gradual 
improvement in proportions and ap-
pearance of the crowns and the tissues 
around them (Fig 28). The desired 
crown designs with “all-around” con-
cave transmucosal profiles were finally 
achieved six months after they were first 
connected to the implants (Figs 29-31). 

Figure 24: At implant exposure, a palatal 
straight horizontal incision enables further 
corona-labial positioning of the labial flap.

Figure 25: Small soft tissue grafts 
harvested from the palate are placed in 
the interproximal gaps created upon flap 
elevation. Mini pedunculated flaps are 
prepared in the labial flap.

Figure 26: The mini-flaps are rotated to fully 
cover the grafted soft tissue and to further 
augment the interproximal tissues.

Figure 27: After one week, there is 
significant increase in ridge volume 
and reestablishment of adequate band 
of keratinized tissue with a straight 
mucogingival line.

Figure 28: After two months, provisional 
crowns during the process of redesigning 
the transmucosal tissue profiles.

Figure 29: After 
five months, 
ultimate provisional 
restoration of #9 
before its connection 
to the implant 
(buccal view). Note 
concave emergence 
profiles.

Figure 30: After 
five months, 
ultimate provisional 
restoration of #9 
before its connection 
to the implant (lateral 
view). Note concave 
emergence profiles.

Figure 31: After six months, ultimate 
provisional restorations of #9 and #10, 
having all-around concave profiles, are 
screw-retained as single units. 
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Final Crown Restorations
The final transmucosal profiles achieved around the 
provisional restoration were perfectly transferred to the 
laboratory using a technique recently developed by the 
secondary author (Figs 32 & 33). In this technique, the 
provisional restoration is mounted on the working mod-
el, thereby allowing accurate fabrication of a soft tissue 
replica.

Cast gold abutments exactly matching the concave 
transmucosal profiles of sites 9 and 10 were fabricated 
and tested in situ (Fig 34). Using dual-cured adhesive 
resin cement (Panavia F 2.0 CT, Kuraray; Tokyo Japan), 
zirconia crowns were bonded to the gold abutments to 
become one-piece prosthetic units (Fig 35), which were 
screw-retained separately to implants 9 and 10. A single 
zirconia crown was cemented (Panavia) to the existing 
gold post of #8. Choosing identical prosthetic materials 
(zirconia cemented to gold) for the three crown restora-
tions defined their desired similar esthetic characteristics. 
Therefore, other options (e.g., porcelain-fused-to-gold 
screw-retained crowns) for the implants were not consid-
ered. Teeth #6 and #11 regained almost natural anatomic 
proportions by combining partial root coverage and cer-
vical composite restorations. Tooth #7 received a bonded 
composite restoration in an attempt to blur its labial an-
gulation. Well-aligned esthetic crowns were achieved in 
healthy tissue housing with nicely contoured soft tissue 
margins (Fig 36). 

Radiographically, the implants demonstrated proper 
“implant-tooth” distances; however, there was less 
than ideal “implant-implant” space with bone profiles 
typically found around straight, wide-headed implants  
(Figs 37a & 37b).

After one month, the patient received a new compos-
ite restoration to enhance the appearance of #7. At six 
months, a slight vertical eruption of #8 was discovered. 
Therefore, the tooth was intruded back to its natural posi-
tion utilizing a transparent acrylic plate and finally splint-
ed with orthodontic wires and a composite. 

The patient has been seen in both periodontal and 
prosthetic clinics every three to four months since com-
pleting active treatment. At the three-year follow-up it was 
evident that both bony and soft tissue housings around 
the implant restoration remained completely stable  
(Figs 38-39b). A slight marginal gingiva edema on #7 
and #8 was noted. This was related to possible inefficient 
plaque control and compromised connective tissue at-
tachment to the imperfect darkened treated root #8. Sub-
gingival curettage under local anesthesia was performed 
and the need to improve adherence to the oral hygiene 
instructions and maintenance program was emphasized 
to the patient.

Figure 32: At removal of ultimate provisional restorations of #9 and 
#10, the transmucosal tissues show the maximum desired morphology.

Figure 33: The transmucosal tissue profiles are accurately transferred to 
the laboratory using a silicone-based material. 

Figure 34: Cast gold abutments are connected to implants #9 and #10 
and tested for their adequate relationship with the peri-implant mucosa.
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Figure 35: Zirconia crowns are bonded to the gold 
abutments to become one-piece screw-retained crowns.

Figure 36: At the end of treatment, the final crowns appear to be surrounded 
by healthy and well-contoured soft tissue.

Figures 37a & 37b: At the end of treatment, both concave 
abutment transmucosal profiles and solid interproximal 
bone profiles are shown.

Figure 38: At the three-year follow-up, stable soft tissue topography is 
evident. Note slight marginal tissue cyanosis at #7 and #8.

Figures 39a & 39b: At the three-year follow-up, radiographic 
views demonstrate stable hard tissue profiles around the 
teeth and implants. Note splinting between #7 and #8.

Landsberg/Sawdayee
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Discussion
Restoration of two missing maxillary central and 
lateral teeth with a functional and esthetic implant-
supported prosthesis is still one of the most challeng-
ing procedures in implant dentistry. The reasons are 
threefold: the usually too-short ridge span, the mul-
tiple differences in the three-dimensional position of 
the implants, and the expectation that the implant-
supported restoration would mimic its neighboring 
counterpart across the midline. The following surgi-
cal and prosthetic clinical guidelines were used when 
planning the presented case.

Implant Placement Must be Prosthetically Driven
A clinician may find it very frustrating when trying to 
calculate and plan the correct three-dimensional im-
plant positioning in this area. The generally known 
and accepted implant-to-implant2,6 and implant-to-
teeth2,18,19 distances (> 4 mm and > 1.5 mm, respec-
tively), as well as other pertinent dimensions, are 
calculated mainly for two-dimensional implant place-
ment situations. In the central-lateral area, which is 
unique and different in its three-dimensional mor-
phology for each patient, poor esthetics may result if 
these measurements are arbitrarily applied. To over-
come this difficulty, it is necessary to use a prostheti-
cally driven surgical stent, which should give almost 
no freedom of interpretation as to the exact position-
ing of the implants.20 The acrylic surgical stent cho-
sen for this case was fabricated as an exact copy of the 
provisional bridge. For stabilization, palatal rests were 
prepared on existing proximal #8 and #11. The surgi-
cal stent was planned for screw-retained crowns, while 
providing guidance for the desired three-dimensional 
positioning of the implants. During surgery, this stent 
design may allow for minute changes in final implant 
positioning. This is in contrast to a fully computerized 
surgical stent, which rigidly dictates only one implant 
position. 

Two Implants are Better Than One to Support a 
Central-Lateral Implant Restoration 
Sufficient load-bearing capacity is usually provided 
by placing two medium-diameter (3.3 to 3.5 mm) 
implants in both a lateral and central incisor tooth 
position or, preferably, by a standard-diameter (3.7 to 
4.1 mm) implant in the central tooth position and a 
medium-diameter implant in the lateral incisor tooth 
position. Additionally, the authors have experienced 
that recapturing an interproximal papilla of reason-
able height is more predictably achieved between two 
adjacent implants, rather than between an implant 
and a pontic, provided bone level and quality are 

similar in both clinical situations. This is likely due to the ability of the 
prosthetic transmucosal parts to push and support the interproximal 
soft tissues significantly better than the supramucosal pontic. 

In many cases, however, because the ridge is relatively short, the 
clinician may find it necessary to place only small-diameter implants 
(3.0 to 3.25 mm), use platform-switched abutment connections, place 
only one implant to hold a cantilevered bridge, or connect between a 
tooth and an implant. Only a few case reports have shown successful 
results, although short-term, using the above imperfect solutions.4,5,7,8 

The use of small-diameter implants or platform switching, and defi-
nitely cantilevering a single implant, may hold the potential risk of im-
plant or abutment fractures. A well-thought-out clinical solution was 
recently suggested21 in which the canine tooth is moved to the lateral 
position, thereby converting the “central-lateral dilemma” to a single 
incisor implant case. Also suggested was the maintenance of a root 
submerged under a single implant cantilevered pontic to enhance the 
soft tissue morphology.21 In the presented case, the decision to place 
a standard-diameter implant in the lateral tooth position was based 
on the concerns that implant placement in the central tooth position 
would become unachievable (due to the challenging ridge anatomy), 
and that a cantilevered two-unit bridge would have to be constructed. 
In retrospect this approach was mistaken, as augmenting the ridge first 
might have allowed placement of a medium- or small-diameter im-
plant, as is the preferred implant size in the lateral tooth position. 
This eventually would have resulted in delivery of separated central 
and lateral crowns supported by small- to medium-diameter implants.

Soft Tissue May Significantly Compensate for Partially Missing Bone
For an esthetic implant-supported restoration mainly in the maxil-
lary anterior area, both its bony and soft tissue housing should be of 
premium quality and sufficient quantity.1,22-28 Reconstruction of both 
horizontal and vertical ridge dimensions around properly placed pros-
thetically driven dental implants may be predictably achieved. Never-
theless, to date, one of the most challenging goals of implant dentistry 
is the preservation or restoration of inter-implant papillae. Research 
has shown that, with or without special surgical manipulations, tis-
sue thickness on top of the inter-implant crestal bone ranges from 2 
to 4 mm.3 This is because current implant designs may not allow for 
the reestablishment of a collagen fiber system similar to that normal-
ly found between adjacent teeth. Thus, support and maintenance of 
the inter-implant papilla may be dependent upon the physical sup-
port gained from the underlying bone and the approximating artificial 
crown surfaces, as well as on the physical properties of the papilla.1 
In the presented case, the regenerated bone height was definitely lim-
ited by the reduced peak of crestal bone at the mesial aspect of the left 
canine, the undesired resorption pattern around the wide and straight-

For an esthetic implant-supported 
restoration mainly in the maxillary 
anterior area, both its bony and soft 
tissue housing should be of premium 
quality and sufficient quantity.
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headed implants,29 and other possible weaknesses of 
materials or methods in the bone regenerative proce-
dure, as had been implemented. To compensate for 
the missing ideal configuration of the regenerated 
bone, it was necessary to augment the soft tissue com-
ponent of the ridge more than is usually needed. In-
deed, harvesting of the palatal connective tissue graft 
was performed three times, and together with flap ad-
vancements and other manipulations, adequate soft 
tissue ridge topography was finally achieved. No reces-
sion of the peri-implant tissues was noted three years 
after final crown connection and approximately three 
and a half years after final soft tissue augmentation. 
Evidently, the reduced crestal height was significantly 
compensated long term by the increased volume and 
quality of augmented soft tissue. Of special inter-
est was the fact that a supracrestal 7- to 8-mm long 
central-lateral inter-implant papilla formed and was 
maintained at the three-year follow-up.

Transmucosal Profiles Should be Gradually Developed
The implant head is completely round and narrow 
when compared to the natural root of a given tooth. 
Consequently, the tissue around the healing abutment 
attains a similar round and narrow transmucosal con-
figuration. However, the desired emerging tissue pro-
files must follow the natural tooth anatomy, which is 
mostly elliptical and wider.22,23 This may be achieved 
with gradual pressure on the surrounding tissues by 
the provisional acrylic restorations.22,23,30 The desired 
tissue profiles may be reached by adding small acrylic 
increments at two- to three-week intervals, taking care 
not to cause permanent tissue ischemia. These tissue 
profiles should remain supported and unchanged for 
at least two months by the final configuration of the 
provisional restorations to achieve advanced tissue 
maturation and stability before impression-taking for 
the final prosthesis.

Transmucosal Emergence Profiles Should be Accurately 
Transferred to the Laboratory
Once the desired topography of the peri-implant 
mucosa has been achieved, it is advisable to transfer 
the exact tissue profiles to the dental laboratory. This 
may become problematic, as the peri-implant soft 
tissues tend to partially collapse once the provisional 
restorations are removed for impression-taking. 
Advanced impression techniques have been proposed 
to overcome this tissue collapse.31-39 In the presented 
case, a simplified method was used in which a precise 
soft tissue replica was achieved, leaving no place for 
guesswork in fabricating the emergence profiles of the 
final prosthesis. 

Summary
In implant dentistry, restoring the lateral-central edentulous ridge with 
implant-supported porcelain crowns may well be considered a unique 
esthetic challenge. It necessitates a variety of prosthetic and surgical 
considerations, many of which are unique to this area—and, of course, 
to the individual patient. Meticulous occlusal and prosthetic analy-
sis, together with thorough periodontal assessment, must precede the 
treatment plan. The treatment plan, in turn, must include advanced 
bone and soft tissue regenerative procedures and laboratory techniques 
(and, obviously, well-constructed and designed implant surgical and 
prosthetic parts). The case presented demonstrates the difficulties that 
characterize the central-lateral area and ways to optimally overcome 
them. In these cases, the professional team’s dedication and the pa-
tient’s utmost cooperation are necessary to achieve satisfactory results. 
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Abstract

Implants have become a common restorative option 

and clinical research has shown the benefits of imme-

diate provisionalization in the maintenance of papilla 

and the development of an ideal emergence profile. 

This article offers clinicians another option for im-

mediate implant loading and provisionalization and 

suggests a unique technique for the utilization and 

modification of the extracted tooth as an immediate 

temporary. This technique can produce ideal results 

for the patient.

Key Words: natural tooth screw-retained provisional, 
anterior implant, immediate provisionalization, natu-
ral tooth abutment

Immediate Extraction and  
Placement of an Implant

Using a Natural Tooth as a Screw-Retained Provisional

Robert C. Margeas, DDS
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Immediate implant placement using a single-stage surgical approach 
can reduce the duration of treatment, preserve papilla, and limit apical 
migration of the free gingival margin.
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Introduction

The loss of a tooth in the anterior esthetic region as a result 

of periodontal disease, trauma, endodontic failure, or root 

resorption can be a traumatic experience. Traditional implant 

therapy often required two to three months of alveolar ridge 

remodeling after tooth extraction and an additional six 

months of non-loaded healing for implant osseointegration 

to be successful.1-3 Esthetic single-tooth implant placement 

using a traditional two-stage surgery has been well 

documented in the literature.4-6 Many complications can 

occur during the healing phase, including loss of papilla as 

a result of flap elevation or blunting of the papilla caused 

by provisionalization with a removable appliance that is not 

stable. Bone and gingival tissue loss after maxillary anterior 

tooth extraction and implant surgery may present additional 

esthetic challenges.7 Clinical and histologic studies have 

demonstrated that non-submerged implants osseointegrate 

as well as submerged implants and function comparably 

under load over extended periods.8-11

Immediate implant placement using a single-stage surgical 

approach can reduce the duration of treatment, preserve 

papilla, and limit apical migration of the free gingival margin. 

Several studies have shown successful bone regeneration in 

extraction sites around immediately placed implants with 

clinical results similar to two-stage procedures.12-15 

Factors to Consider 
Treatment that utilizes extraction, implant placement, and provi-
sionalization combines surgical and restorative principles for tooth 
replacement. The advantages to this approach include better patient 
acceptance and comfort, and increased esthetics. When using a fixed 
provisional, the patient’s phonetics are much better than when using 
a removable appliance. Immobile immediate provisionalization can 
enhance soft tissue management as well.16-18

When using a flapless, one-stage approach, soft tissue healing 
and maturation can occur simultaneously with implant integration. 
In addition, implant placement into a fresh extraction site provides 
an adequate blood supply to the wound and allows sufficient bone 
maintenance as resorption and remodeling have not yet occurred. 
Raising a surgical flap compromises the bone vascularization and 
may result in marginal bone loss19 and soft tissue recession with col-
lapse of the interdental papillae, particularly in the presence of thin, 
scalloped gingiva.11

Gingival Margin
As with traditional implant treatment, approximately 1 mm of gin-
gival recession may occur at the free gingival margin after placement 
of the definitive restoration.20,21 This can be attributed to the biologic 
width formation after repeated removal and replacement of the im-
plant components during impression making, try in, and fitting of 
the restoration.22,23

If a failing tooth has a free gingival margin positioned more incis-
ally compared to the adjacent tooth, it will allow the final free gin-
gival margin to be similar following apical migration of 1 mm after 
implant placement. A hopeless tooth with the free gingival margin 
positioned ideally or more apically would benefit from orthodontic 
extrusion before extraction.24,25

Gingival Scallop
The form of the periodontium plays an important part in the final 
esthetics of the implant restoration.26 The three categories of gingival 
scallop are high, normal, and flat. Based upon a clinical survey of 
100 patients, the average or normal gingival scallop is positioned 4  
to 5 mm more incisally than the free gingival margin.27 The high or 
long gingival scallop will have a much higher risk for gingival loss 
or flattened papilla after extraction versus the normal or flat scallop. 
The flat scallop has less volume of papilla in the interproximal area; 
therefore, it is much more predictable and maintainable after extrac-
tion. One of the principal advantages of the immediate technique 
is the prevention of post-extraction bone resorption. Bone loss can 
affect approximately 23% of the anterior alveolar crests during the 
six months after extraction.7 
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The adjacent teeth had not been restored previously, so the 
patient chose to have an implant-supported restoration to 
avoid preparation of the adjacent teeth.

Margeas

• Patient’s acceptance and comfort

• Patient’s phonetics 

• Soft tissue management 

• Implant integration

• Su�cient bone maintenance 

• Gingival margin

• Gingival scallop 

• Infection 

FACTORS TO CONSIDER
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Infection
Infection affecting the tooth being extracted can be a 
contraindication to the immediate technique, as it is 
most often accompanied by apical or lateral bone loss 
that can impair primary stability. This must be evalu-
ated on a case-by-case basis. Primary stability after im-
plant placement is important when provisionalizing 
immediately. Drilling 3 mm to 5 mm beyond the api-
cal limit (in a palatal direction) can ensure sufficient 
stability.28 

Research
The success rates achieved using this single-stage ap-
proach contradict the basic tenets of the original 
Brånemark technique, which was to allow the im-
plants to be covered and to protect the implant against 
early loading. It appears that it is not early loading that 
creates the effect of fibrous encapsulation, but rather 
a certain degree of micro movements at the bone-
implant interface29 resulting from inadequate primary 
stability. Various experimental studies indicate that 
the range of tolerance of these micro movements is 
approximately 50 to 150 µ for rough surfaces30-32 and 
about 100 µ for smooth, machined surfaces.33 Thus, 
the implant surface is not an indifferent factor in the 
process of bone healing. Rough surfaces appear to tol-
erate greater micro movements and, therefore, could 
be placed under load at an earlier time.34

Research on the preservation of the tissue architec-
ture, reduction of surgical sequences, enhancement of 
patient comfort during provisionalization, and greater 
esthetic requirements35 has led many practitioners to 
consider immediate replacement of the missing or 
freshly extracted tooth. 

Care must be taken when an immediate single-
tooth implant restoration is planned in the anterior 
region. Successful esthetic results ultimately may be 
determined by the patient’s presenting anatomy rather 
than the clinician’s ability to manage state-of-the-art 
procedures.26 

Case Presentation

Patient History
A 50-year-old female presented with a failing root canal of her maxillary 
left central incisor. Available restorative options were presented to the 
patient; these included a removable partial denture, a fixed bridge, or an 
implant-supported restoration. The adjacent teeth had not been restored 
previously, so the patient chose to have an implant-supported restoration 
to avoid preparation of the adjacent teeth. The patient also did not want 
to wear a removable appliance during the implant healing phase. There 
was no active infection present. Periodontal evaluation revealed a thick, 
normally scalloped periodontal biotype.

Discussion
Approximately 85% of the population present with thick, flat periodon-
tal forms; the periodontal architecture of the remaining population is 
thin and scalloped.36 Although the amount of postoperative soft tissue 
modifications is generally minimal for patients with thick and flat gin-
giva, significant changes have been observed in those with thin and scal-
loped biotypes.25 

The projected interproximal tissue height depends upon the inter-
proximal bone height of the adjacent teeth. Bone sounding of the teeth 
adjacent to the failing tooth can ascertain predictable interproximal tis-
sue height. 

In this patient, a normal osseous crest was revealed after bone sound-
ing. Gingival tissue was approximately 3 mm from the osseous crest 
facially and 4 mm interproximally. The risks and benefits of treatment 
were presented to the patient, and an implant was selected for immediate 
placement and fixed provisionalization using the patient’s natural tooth 
as a screw-retained provisional. Using the natural tooth as a provisional 
will allow tissue support and create an emergence profile similar to the 
pre-extraction condition. This will support the peri-implant mucosa and 
maintain the papilla height, gingival outline, and tissue form throughout 
the osseointegration phase. Wöhrle has described several reports with si-
multaneous provisionalization on an implant placed into an extraction 
socket.37

Maintenance of gingival tissues and papillae can be a demanding task 
when using a full periosteal flap reflection. Several reports have proposed 
implant placement without flap elevation to minimize bone loss.38,39 The 
lack of direct visibility in flapless surgery may present limitations that re-
quire careful evaluation of the osseous topography as well as meticulous 
surgical execution.40

Approximately 85% of the population present with thick, 
flat periodontal forms; the periodontal architecture of the 
remaining population is thin and scalloped.
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Treatment
The patient presented at my office following 
a traumatic removal of her left central inci-
sor and placement of a bone level implant 
(Straumann USA; Andover, MA) with a heal-
ing abutment (Fig 1). The implant insertion 
torque was 45 Ncm, which allowed us to 
provisionalize immediately (if the insertion 
torque is below 40 Ncm, I am reluctant to 
place a fixed provisional). The healing abut-
ment was removed (Fig 2). Figure 3 shows 
the intact natural tooth. A Straumann Meso 
polyether ether ketone (PEEK) abutment 
was placed and lightly tightened (Fig 4). The 
abutment was marked in the mouth, outlin-
ing the free gingival margin and then removed 
for contouring (Fig 5). A diamond bur (KS2, 
Brasseler USA; Savannah, GA) was used to 
prepare the abutment out of the mouth, simi-
lar to a crown preparation (Fig 6). The root 
was then removed with a new KS2 diamond 
bur and hollowed out, and a lingual access 
opening was placed through the enamel (Figs 
7 & 8). The tooth was placed on the abutment 
to determine whether the access opening was 
in the right place and the screw would exit the 
lingual (Fig 9). To prevent the relining mate-
rial entering the screw access channel, a cot-
ton stick applicator was placed and lubricated 
with petroleum jelly (Fig 10). The shell of the 
tooth was filled with Snap acrylic (Parkell; 
Edgewood, NY), placed onto the abutment, 
and allowed to set (Figs 11 &12). Once set, 
a screwdriver was placed into the screw ac-
cess hole and the tooth was removed along 
with the abutment that had the reline mate-
rial attached to it (Fig 13). Most of the time 
the tooth needs to be relined because the 
margins cannot be accurately obtained with 
the acrylic material (Fig 14). It is very im-
portant to accurately capture the margins by 
bead brushing the margins to fill in the gaps 
(Fig 15). Once the margins were captured 
with the acrylic and allowed to set, the provi-
sional was trimmed and polished, creating a 
flat or concave emergence profile on the facial  
(Figs 16-18). The tooth was screw-retained 
into the implant and tightened as much as 
possible by hand (Fig 19). The tooth on the 
day it was placed is seen in Figure 20. The 
tooth was taken out of occlusion and the pa-
tient was instructed not to bite directly on it.

Figure 1: Implant placed with healing abutment. 

Figure 2: Abutment removed. 

Figure 3: Extracted tooth.
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Figure 4: Preparable abutment placed.

Figure 5: Abutment marked and removed from the mouth.

Figure 6: Abutment prepared outside the mouth. 
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Figure 7: Root cut off at cementoenamel junction and hollowed out. 

Figure 8: Hole prepared on lingual for screw access.

Figure 9: Tooth fit over abutment.
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Figure 10: Cotton stick applicator placed in abutment to 
prevent screw from being locked in.

Figure 12: Lingual view of access.

Figure 14: Tooth on abutment needing reline.

Figure 11: Acrylic placed in tooth and fit onto abutment.

Figure 13: Screwdriver placed to remove restoration.

Figure 15: Reline material added.
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Figure 16: Tooth polished at margins. Figure 17: Tooth polished at margins.

Figure 18: Lingual view showing screw access. Figure 19: Tooth being screwed in on day of surgery.

Figure 20: Tooth screwed in and taken out of occlusion.

The projected interproximal 
tissue height depends upon 
the interproximal bone 
height of the adjacent teeth.
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Postoperative
The patient returned for the final impressions three months af-
ter surgery. The tooth appears to have served its purpose, based 
upon the excellent appearance of the provisional and the free 
gingival margin (Fig 21). The tooth was removed, revealing a 
nice gingival scallop (Fig 22). An impression coping was placed 
(Fig 23) and a final impression was made for a screw-retained  
restoration. The patient returned three weeks later and the final resto-
ration was screw-retained into the implant (Fig 24). The lingual access 
(Fig 25) was filled with polytetrafluoroethylene tape and com-
posite resin to seal. Final postoperative images are shown in  
Figures 26 and 27. 

Summary
Immediate provisional restorations placed on immediate implants in 
extraction sockets enhance the preservation of the soft and hard tissue 
contour. Use of the natural tooth on the abutment will provide an 
emergence profile similar to the pre-existing condition. This is particu-
larly advantageous for the thin periodontium, where there is greater 
chance for bone and tissue recession. It is important to evaluate the 
patient thoroughly before attempting this technically demanding pro-
cedure.
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Figure 21: Tooth three months after surgery.

• If the implant insertion 
torque is below 40 Ncm, the 
author is reluctant to place a 
fixed provisional.

• Place the tooth on the 
abutment to determine 
whether the access opening 
is in the right place and the 
screw will exit the lingual.

• Use a cotton stick applicator 
lubricated with petroleum 
jelly to prevent the relining 
material entering the screw 
access channel.

• Keep in mind that most of 
the time the tooth needs 
to be relined because 
the margins cannot be 
accurately obtained with the 
acrylic material.

• It is very important to 
accurately capture the 
margins by bead brushing 
the margins to fill in the 
gaps. 

Treatment Tips
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Figure 25: Lingual view.

Figure 26: Final screw-retained restoration.
Figure 27: Final postoperative image.

Figure 22: Tooth removed, ready for impression. Figure 23: Impression post placed.

Figure 24: Final screw-retained restoration being placed.

Margeas
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Using the natural tooth as a 
provisional will allow tissue support 
and create an emergence profile 
similar to the pre-extraction 
condition. 
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Eliminating an  
Implant Level Impression
Case Report of a Digitally Designed Implant Abutment
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Abstract
Implant dentistry has become a significant part of our daily practice. 
Today’s clinician has to be well versed in this area of dentistry and 
have increased knowledge to provide patients with the best possible 
treatment modality and successful result. This article presents one 
implant system’s method of delivering a patient-specific restoration that 
has the appropriate margin height and natural emergence contours for 
the patient while eliminating the need for an implant level impression. 
Because the gingival tissues were healed at the time of the healing 
abutment impression, the final abutment margin design has the ideal 
placement and contour relative to the alveolar and gingival tissues. 

Key Words: healing abutment, digital design, patient-specific, 
traditional impression technique, esthetic outcome

The potential for clinical or laboratory error increases with 
the number of procedural and material components for each 
particular implant restorative case.

Nelson Y. Howard, DDS, AAACD
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Introduction
Implant restorative dentistry has evolved over the 
years to become a simplified yet technique-sensitive 
process utilizing several different clinical steps along 
with, at times, multiple implant impression and re-
storative components. The potential for clinical or 
laboratory error increases with the number of pro-
cedural and material components for each particular 
implant restorative case.

Implant success has many different factors: selec-
tion of the proper implant system to use for the par-
ticular intraoral condition; accurate placement of the 
implant; management of the surrounding alveolar 
bone and gingival tissues; precise impression-taking 
procedures to create less disruption to these tissues; 
final restorative abutment design, material and type; 
and the final restoration design and selection.

Dental implants require healthy soft tissue mu-
cosa for long-term osseous integration and successful 
maintenance of all components involved. A well-at-
tached mucosal sulcus around the implant abutment 
is essential for limiting or reducing both oral cavity 
debris and bacterial infiltration into the surrounding 
tissue sulcus to the abutment-implant interface area.1 

The BellaTek Encode Impression System (Biomet 
3i; Palm Beach Gardens, FL) is designed to eliminate 
the need for implant level impressions, thereby help-
ing to streamline the treatment process.2,3 With this 
system, it is not necessary to remove the healing abut-
ment prior to the final placement of both the final 
abutment and restoration. Scanning codes embedded 
on the occlusal surface of the Encode healing abut-
ment relay specific abutment design and computerized 
milling information. These codes also communicate 
the collar height, implant hex-orientation, platform 
diameter, and interface of the implant. With less dis-
ruption of and to the peri-abutment mucosal sulcus 
interface, this delicate tissue around the implant is 
preserved with less trauma and the ability to achieve 
a well-sealed final abutment-to-implant interface is 
better maintained. The regular removal and replace-
ment of the healing abutment during the entire im-
plant restoration process has been shown to contrib-
ute to the loss of crestal alveolar bone and negatively 
affect the peri-abutment mucosal sulcus tissues.4 The 
progression of crestal alveolar bone loss around the 
implant can lead to compromised restorative esthetics 
from exposed abutment and crown margins associat-
ed with gingival recession surrounding the implant.5,6 

The overall longevity of both implants and implant 
restorations has been attributed to well-fitting implant 
restorative components.7-11 

Case Report
Patient History and Complaints
A 62-year-old male in good health presented with a six-and-a-half-year-
old implant crown on #19, which demonstrated poor esthetics, frac-
tured porcelain at the distolingual cusp (Figs 1 & 2), and clinically and 
radiographically open marginal adaptation to the implant abutment  
(Fig 3). A 4.1 mm x 8.5 mm implant (NIIOS, Biomet 3i) had been placed 
in 2008. Mesial bone loss measuring approximately 0.5 mm was not-
ed around the implant from the defective marginal adaptation of the 
crown to the implant abutment, due to the circumferential accumulation 
of food and bacterial debris at the open margin-to-abutment interface  
(Fig 4). A periodontal examination around the implant showed 2- to 
4-mm probing depths, with the gingival margin tissues around the im-
plant inflamed from the effects of the impacted debris on the implant 
abutment margin. The patient had noted problems with the crown since 
its placement, including difficulty in flossing, food impaction between 
the implant crown and the natural tooth #20, and an unpleasant odor 
emanating from the area. The patient had returned to his previous dentist 
several times since the crown was placed (but prior to the crown porce-
lain fracturing) but the dentist had told him there was nothing wrong 
with the crown. The patient was frustrated by his ongoing difficulty in 
keeping the area around the crown clean, as well as the ongoing odor 
he experienced. In addition, the porcelain had fractured over time at the 
distolingual aspect of the crown.

Treatment Plan
After a thorough clinical, periodontal, and radiographic examination, as 
well as a lengthy discussion with the patient of the examination findings, 
the following treatment plan was presented regarding tooth/implant #19: 

• remove the defective porcelain-to-metal crown 
• evaluate the existing implant abutment design for a new, porcelain-

fused-to-high-noble-metal implant crown (PFGIC) 
• or, replace the existing abutment with a new, custom-designed and 

milled implant abutment to support a new PFGIC. 
The patient accepted treatment and scheduled for the crown to be re-

moved.

Figure 1: Pretreatment, close-up occlusal view of #19.
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Clinical Findings and Treatment Protocol

Chairside Procedures
Blood pressure readings were taken prior to the administration of 1.8 ml 
2% lidocaine with 1:100,000 epinephrine. After removal of the implant 
crown, extensive impaction of hardened bacterial and food debris was 
seen around the base of the abutment (Fig 5). Bacterial plaque ingrowth 
was also noted inside the abutment-to-implant interface after the abut-
ment was removed. This bacterial plaque ingrowth was the result of an 
inaccurate microscopic abutment-to-implant connection that occurred 
at the time the abutment was placed. This particular implant uses the 
Certain Implant and Abutment System and QuickSeat Connection (both 
Biomet 3i). This connection produces an audible and tactile “click” that 
confirms placement of both abutments and impression copings. The 
extension-like projections or “fingers” at the bottom of the abutment 
provide added retention that engages the internal aspect of the implant, 
resulting in a “click” before the final seat screw is torqued into position 
(Fig 6). 

Examination of the existing implant abutment (Fig 7) showed a short, 
conical, cylindrical-shaped design lacking proper anti-rotational support 
for a crown restoration. When evaluated against the patient’s opposing 
dentition, the abutment height clearance measured in excess of 4 mm. 
With 0.5 mm of metal coping and 2 mm of layered porcelain for strength 
considered the ideal standard, and based upon all the clinical findings, a 
mutual decision was reached to design a new, ideally designed implant 
abutment followed by the placement of a new PFGIC.

Figure 2: Pretreatment, retracted view of #19.

Figure 3: Pretreatment, periapical radiograph 
showing open mesial and distal margins of #19.

Figure 4: Occlusal view after PFM #19 was removed, 
showing a 360-degree ring of bacterial and food 
debris around the abutment margin.

Figure 5: Image after the abutment and debris were 
removed.

Figure 6: Implant abutment 
inner “fingers” at the implant 
connection zone.

Figure 7: Lateral view of existing abutment 
showing the short, conical, cylindrical-
shaped design lacking proper anti-
rotational support for a crown restoration.

The patient was frustrated by his 
ongoing difficulty in keeping the area 
around the crown clean...

Howard
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Figure 8: Occlusal view of the abutment in the 
implant.

Figure 9: Periapical radiograph of the abutment in 
the implant to verify accurate placement prior to the 
final impression.

Figure 10: Final full-arch impression showing the 
abutment.

Figure 11: Close-up of the abutment in the final 
impression.

Cast Mounting
The implant abutment was removed using a hand-
held .48 hex driver tip, as it was not tightly held in 
place. The new abutment was placed manually (Fig 
8) and a periapical radiograph was taken to confirm 
the correct seating placement into the implant (Fig 
9). A full-arch vinyl polysiloxane impression was 
taken to accurately capture the position of the heal-
ing abutment (Figs 10 & 11). The Stratos Articulator 
Facebow Transfer System (Ivoclar Vivadent; Amherst, 
NY) was used per the manufacturer’s specific labora-
tory recommendations so the casts could be mounted 
with Adesso split mounting plates (Baumann Dental 
GmbH; Baden-Wurttemberg, Germany), also per the 
manufacturer’s recommendations. It is important pri-
or to the cast mounting that the vertical occlusal pin 
rest on the incisal guide table and be set at zero so 
that the optical abutment scanner can read the codes 
on the healing abutment when the casts are mounted 
centered on the Adesso plates.1,2

The impression was sent to a dental laboratory, 
poured up in low expansion die stone,12 and mounted 
(Figs 12 & 13) per the manufacturer’s specific check-
list and instructions for laboratories. 

Figure 12: Close-up of a stone model of the 
abutment.

Figure 13: Lateral view of a stone model of the 
abutment.
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Figure 14: Abutment digital design, buccal-lingual 
view.

CAD/CAM Abutment Design
Using the manufacturer’s online work order form, all 
aspects of the patient-specific, custom-milled abut-
ment were designed by the author, with a design re-
view request to be viewed prior to the final comple-
tion by the manufacturer’s milling laboratory. The 
work order form was sent to this laboratory with the 
mounted models for design fabrication of the implant 
abutment (Figs 14-18). 

Figure 15: Abutment digital design, buccal-lingual 
view.

Figure 16: Abutment digital design, buccal view.

Figure 17: Implant analog digital design, occlusal 
view.

Figure 18: Abutment digital design, occlusal view.

Howard
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Figure 19: Occlusal close-up view of 
the robotically-placed implant analog 
in the original stone model.

Figure 20: Lateral view of the final 
patient-specific abutment.

Figure 21: Occlusal view of the final 
patient-specific abutment.

Figure 22: View of the closed tray impression coping 
in the implant.

Figure 23: Laboratory analog attached to the closed 
tray impression coping in the final impression.

“Robotic” Replacement
When clinicians or laboratories use Encode’s healing 
abutments, they can request that Biomet 3i’s milling 
laboratory incorporate the placement of a lab implant 
analog into the stone model sent for scanning. The 
Robocast computer program, based upon the codes 
found on the occlusal aspect of the healing abutment 
used, precisely places the analog into the stone model 
to the exact depth, alignment, angulation, emergence 
profile, and position of the patient’s implant where 
the healing abutment was located on the stone mod-
el (Fig 19). The Robocast “robot” also has the abil-
ity to relieve the precise amount of gingival clear-
ance around the abutment margins, based upon the 
requirements the clinician determines on the work 
order form. Although not a necessary requirement 
for fabrication of the final digitally designed implant 
abutment, the placement of the analog in the stone 
model is a distinctive feature of this system that does 
not require taking an implant level impression.

Upon review and acceptance of the abutment de-
sign parameters, the final custom-designed and milled 
titanium abutment was completed and returned for 
patient try in (Figs 20 & 21).

Traditional Impression
At the time of the final impression, a comparison 
traditional impression technique was performed us-
ing a standard closed tray implant impression coping 
placed in the implant (Fig 22). After removal from the 
implant, a matching implant analog was connected to 
the implant impression coping and placed accurately 
in the impression, according to the side groove pattern 
of the implant impression post (Fig 23). The impres-
sion was poured up with a soft tissue material around 
the implant analog to replicate the gingival architec-
ture present. This model aids the laboratory techni-
cian by enabling comparison of the PFGIC emergence 
contours off the abutment margins as they appear in 
the mouth versus on the stone Robocast implant ana-
log model from the milling laboratory.
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Figure 24: Lateral view of 
the digitally designed milled 
abutment on robotic model.

Figure 25: Lateral view of the new abutment 
showing an ideal 2.5-mm occlusal clearance 
for the porcelain-fused-to-high-noble-metal 
(PFGIC) implant crown.

Howard

Final Abutment Verification
The patient returned for a try in of the implant abut-
ment (Figs 24 & 25) per the author’s specifications 
on the work order form. For ideal occlusal clearance 
between the top of the abutment and the opposing 
dentition, 2.5 mm of clearance is needed to compen-
sate for 0.5 mm of PGFIC coping metal and 2.0 mm 
of layered porcelain. The new abutment was placed in 
the implant until a “click” was heard (Fig 26). A peri-
apical radiograph was taken to verify the placement of 
the custom-milled abutment (Fig 27). A bite registra-
tion of the new implant abutment was taken. Upon 
its intraoral removal, the new abutment was placed on 
the soft tissue laboratory comparison model and the 
position of the abutment was confirmed using the bite 
registration (Fig 28). The patient’s existing abutment 
and temporary were placed back on the implant, and 
the patient was scheduled for his final abutment and 
PFGIC placement. The model work and new bite reg-
istration were sent to the laboratory along with final 
shade selection for the PFGIC.

Figure 26: Occlusal view of the abutment at patient try in. Figure 27: Periapical radiograph of the abutment at 
patient try in.

Figure 28: Bite 
registration on the 
traditional impression 
soft tissue model.
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Final Placement Appointment 
At the final abutment and PFGIC placement ap-
pointment, the patient’s temporary crown and 
existing implant abutment were removed. The 
internal aspect of the implant was cleaned with 
Concepsis (Ultradent Products; South Jordan, 
UT) in a microbrush applicator. The internal 
aspect was air-dried and microbrush-tip-dried 
before placing the digitally designed final im-
plant abutment. The new abutment was placed 
in the implant until a “click” was heard, and the 
accompanying Certain Gold-Tite hexed abut-
ment screw was torqued to 20 Ncm, as recom-
mended by the manufacturer. The top of the 
hexed screw was covered with a small cotton 
pellet and sealed with a light-cured temporary 
filling material (Fermit, Ivoclar-Vivadent). The 
PFGIC restoration (Figs 29-32) was seated into 
position after all clinical margins to the abut-
ment were verified, along with the interproxi-
mal contact and occlusion to the opposing 
dentition. A periapical radiograph was taken to 
further verify the overall PFGIC-abutment-im-
plant integrity (Fig 33). Upon confirmation of 
clinical and radiographic acceptance, the PFGIC 
was cemented to the new abutment with Temp 
Bond Clear (Kerr; Orange, CA) after Concepsis 
was applied. The abutment was then rinsed and 
air-dried.

Use of temporary cement initially with a 
cemented-to-the-abutment versus screw-re-
tained crown allows the patient to evaluate the 
crown for form, function, and shading (if appli-
cable) until the patient is completely satisfied. 
It also allows the clinician to retorque down 
the abutment screw, if necessary, after the pa-
tient has had sufficient time to use the crown, 
without damaging the crown’s integrity. This 
is particularly important if the abutment were 
to become loose after the crown was cemented 
permanently, thus preventing an easier removal 
of the crown to reconnect the abutment to the 
implant. After a sufficient period of evaluation 
time, the final PFGIC can then be cemented per-
manently to the Encode abutment.

Figure 29: Occlusal view of PFGIC on the Robocast model.

Figure 30: Lateral view of the PFGIC on the Robocast model.

The new abutment was placed 
manually and a periapical 
radiograph was taken to confirm 
the correct seating placement into 
the implant.
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Figure 31: Lateral view of the PFGIC on the soft tissue model.

Figure 32: Close-up 
lingual view of the PFGIC 
abutment on the analog to 
verify marginal adaptation 
accuracy.

Figure 33: Periapical radiograph of the PFGIC abutment-implant 
connection.

The final implant PFGIC restoration dem-
onstrated excellent esthetics, form, and con-
tours (Fig 34). The patient was very pleased 
with the esthetic and functional outcome af-
ter having endured years of odor and difficul-
ty in flossing around the previous abutment 
and crown.

Summary
This article described a simplified way to 
achieve a patient-specific, custom-milled 
implant abutment without having to use 
impression copings or implant level impres-
sions. Encode is specific for Biomet 3i’s inter-
nal and external hex implant systems and not 
applicable for every implant system currently 
available. In the case presented, the restorative 
outcome was easier and more efficient for the 
surgeon, laboratory technician, and restor-
ative clinician, and more comfortable for the 
patient. 
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Figure 34: Lateral view of the final PFGIC restoration cemented 
in place.
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There is controversy in the literature as to whether augmentation 
of soft tissue around dental implants should be performed to obtain 
an added band of keratinized tissue.
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Abstract

Controversy exists over the need to augment or add keratinized 

tissue around implant fixtures. This case report illustrates the use 

of a connective tissue graft to augment the zone of keratinized 

gingiva and the resultant stability of the soft tissue margin and 

decrease in discomfort for the patient when brushing over the 

implant area. 

Key Words: dental implant, connective tissue graft, keratinized  
tissue, oral hygiene, mucogingival

The Importance of  
Keratinized Tissue 
Around Implants
Enhancing Soft Tissue Parameters Around a Single Tooth Implant

Anastasia Kelekis-Cholakis, DMD, DIP. Perio, FRCD(C)
Reem N. Atout, BDS, DDS, MS, FRCD(C)
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Introduction
There is controversy in the literature as to whether augmen-
tation of soft tissue around dental implants should be per-
formed to obtain an added band of keratinized tissue. In 
the natural dentition, the periodontium has a wide defense 
mechanism that contributes to its health; this includes the 
gingival and oral sulcular epithelium, the epithelial attach-
ment, and the connective tissue attachment. A complex array 
of gingival connective tissue fibers forms well-defined bundle 
groups: interdental fibers, dentogingival fibers, circular fibers, 
and alveolar crest fibers. Some of these fibers insert into the 
root cementum between the alveolar crest and the cemen-
toenamel junction; they therefore are part of the protective 
mechanism of the periodontium around teeth.1,2

Implants, on the other hand, have fewer anatomical barriers 
when compared to teeth. An implant has by definition a trans-
mucosal element (an abutment, neck of the implant, or restora-
tion) that protrudes through the overlying mucosa, which heals 
and adapts around it without an inserting fiber/cementum at-
tachment.2 Although there are some reports of circular fibers 
existing around the implant transmucosal element, it is under-
stood that the barrier function of the peri-implant tissue is more 
delicate than that of natural teeth.3 

The importance of having sufficient keratinized tissue around 
dental implants is emphasized considering the poor suitability 
of the mucosa to provide an adequate seal between the oral en-
vironment and the implant body. In patients with poor plaque 
control, this may become more of an issue, as inflammation may 
distend the mucosa more readily and render the area more un-
comfortable to oral hygiene efforts.

Patient History
A healthy 63-year-old female presented with a chief com-
plaint of sensitivity and bleeding upon brushing around her 
anterior implant abutment in the mandibular first bicuspid 
area, part of a three-unit implant-supported bridge. The im-
plants had been placed three years earlier. 

Clinical examination revealed inflamed and tender peri-
implant tissues with bleeding upon probing but with clinical 
probing depths not exceeding 3 mm circumferentially. A si-
nus tract was present on the distobuccal aspect of the implant 
at the level of the mucogingival margin. Lingual tissues were 
equally inflamed.

A 1.5-mm band of keratinized tissue was noted on the buc-
cal aspect of the implant in conjunction with a high frenal at-
tachment (Fig 1). Bleeding upon probing was elicited on the 
lingual aspect of the implant (Fig 2). Occlusal contacts were 
within normal limits with canine guidance on excursions. Ra-
diographic examination revealed normal peri-implant bone 
remodeling (Fig 3).

Figure 1: Buccal aspect of the mandibular first bicuspid 
implant with high inserting frenal attachment and localized 
inflammation. A sinus tract was present on the distobuccal 
aspect at the level of the mucogingival junction.

Figure 2: Lingual aspect of peri-implant tissues.

Figure 3: Radiographic examination revealed normal peri-
implant bone remodeling.
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Diagnosis and Treatment

Initial Therapy
After a diagnosis of peri-implant mucositis was made, 
the area was debrided, followed by placement of a lo-
cal antibiotic (Atridox [doxycycline hyclate] 10%, Tol-
mar; Fort Collins, CO) in the site. The patient was then 
instructed in a peri-implant oral hygiene protocol.

Gingival tissues were reevaluated three months lat-
er; clinical examination revealed persistence of bleed-
ing upon probing and sensitivity upon brushing, with 
an increase in clinical probing depths to 4 mm as well 
as persistence of the sinus tract. The patient’s plaque 
control had improved with no visible plaque deposits 
in the area.

Surgical Therapy
The area was next treated surgically with administra-
tion of three carpules of lidocaine (1:100,000 epi-
nephrine) and the elevation of a full thickness mu-
coperiosteal flap on the buccal and lingual aspects. 
The procedure was performed with the use of a dental 
microscope (Fig 4).

The defect and implant surface were mechanically 
debrided with polytetrafluoroethylene-coated curettes 
and an air abrasive, and subsequently irrigated with 
saline and a 2% doxycycline solution.

After the area and the implant surface were debrid-
ed, an assessment of the bony architecture revealed no 
bone loss past the rough collar of the flat-topped abut-
ment/implant interface (Fig 5).

Consequently, no regenerative treatment was 
deemed necessary and a subepithelial connective tis-
sue graft was harvested from the maxillary right ante-
rior hard palate at the level of the maxillary first bi-
cuspid and cuspid.4 A horizontal incision was made 
approximately 5 to 6 mm from the gingival margins 
of the maxillary to the full depth to bone. A second 
parallel horizontal incision was made 1 mm coronal 

Figure 4: Intrasulcular incisions, full thickness buccal flap elevation with 
granulation tissue still in place.

Figure 5: Debridement of the defect revealed physiologic bone 
remodeling up to the first thread of the implant.

Although there are some reports of circular fibers existing 
around the implant transmucosal element, it is understood 
that the barrier function of the peri-implant tissue is more 
delicate than that of natural teeth.
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to the first incision. It was continued apically until it 
met the base of the original incision. Vertical incisions 
were made on either side of the horizontal incisions 
from inside the pouch. The connective tissue and epi-
thelium between the two horizontal incisions were ex-
cised and all adipose tissue was removed (Figs 6 & 7).

The graft was then de-epithelialized and sutured 
with one 6-0 circumferential and two interrupted 
polypropylene sutures. Every effort was made to coro-
nally advance the flap so as to passively and complete-
ly cover the soft tissue graft (Fig 8).

The patient was prescribed 500 mg amoxicillin 
three times daily for one week postoperatively and 
ibuprofen 600 mg every four to six hours as needed. A 
2% chlorhexidine gluconate solution was given to the 
patient to use for the first two weeks.

The sutures were removed three weeks after surgery 
and the patient was provided with a soft toothbrush to 
reinstate oral hygiene measures. 

One month after surgery the site appeared healthy 
with no bleeding upon probing, no sensitivity when 
brushing, and elimination of the sinus tract. There 
was, however, a deficiency in keratinized tissue on the 
mesiobuccal aspect of the implant as well as an appar-
ent increase in recession (Fig 9). 

Figure 8: Flap and graft sutured with polypropylene sutures. 
The flap was coronally advanced to fully cover the subepithelial 
connective tissue graft.

Figure 9: At four weeks postoperative the area exhibited adequate 
healing with elimination of the sinus tract, a decrease in bleeding, 
and elimination of sensitivity upon brushing. A 0.5-mm increase in 
recession in the mesiobuccal aspect was noted. 

Figure 6: Right hard palate, double incision donor site of connective 
tissue graft.

Figure 7: 
Subepithelial 
connective tissue 
graft harvested from 
the right hard palate.
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Figures 10a & 10b: At four years postoperative the area exhibits 
an increase in volume of keratinized tissue and stable peri-implant 
attachment. 

The patient was placed on regular periodontal 
maintenance appointments every six months and the 
area was monitored. At her four-year recall appoint-
ment, an increase in the volume of keratinized tis-
sue was noted with stable and healthy peri-implant 
tissues. Clinical probing depths were under 3 mm 
circumferentially with no bleeding upon probing  
(Figs 10a & 10b).

Discussion
A number of clinical studies suggest associations 
among an adequate width of keratinized tissue, higher 
survival rates of dental implants, health of the peri-im-
plant mucosa and an improved esthetic outcome.1,5,6 
Based upon three systematic reviews, this association 
could not be validated and it was concluded that there 
is insufficient evidence regarding the influence of the 
width of keratinized tissue on the survival rate and fu-
ture mucosal recessions.7-9

Schluger and colleagues stated that, “every free gin-
gival graft becomes important in conjunction with 
fixed restorative dentistry.”10 Considering the impor-
tance of enough band of keratinized tissue around 
teeth going through a fixed restorative treatment, this 
might be considered as a valid prerequisite around os-
seointegrated dental implants. In the case presented, a 
de-epithelialized connective tissue was sutured on the 
buccal surface of the implant and the flap was coro-
nally positioned to completely cover the graft. Thick-
ness of the tissue increased at one year follow-up and 
continued to mature over the following four years, re-
sulting in a very stable, healthy peri-implant tissue; no 
signs of inflammation; and no additional discomfort 
when brushing.

Despite the observation in many studies that the 
lack of keratinized tissue might not influence implant 
survival,11,12 the careful management of the soft tissue 
and the preservation and/or reconstruction of keratin-
ized mucosa around dental implants may be advocat-
ed to facilitate restorative procedures, and to improve 
esthetics and plaque control during oral hygiene.13,14 

Several expert opinions/case series proposed different 
techniques to augment peri-implant keratinized mu-
cosa.11,12

Management of the soft tissue around dental im-
plants can be done at different stages: before implant 
placement, simultaneous with implant placement, or 
at the second stage after implant placement.15,16

Different techniques are also presented in the lit-
erature on how to augment tissue around dental im-
plants.17,18 Expert opinions19,20 suggest techniques to 
obtain adequate amounts of keratinized tissue around 
two-stage implants, mainly based upon the preserva-
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tion of keratinized tissue over the edentulous ridge. 
At the time of implant exposure, apically positioned 
flaps (using a mid-crestal or a lingually positioned in-
cision) or laterally positioned flaps were proposed to 
reconstruct an adequate width of keratinized tissue 
around dental implants. When the amount of kera-
tinized tissue over the edentulous ridge is minimal, 
use of a free gingival graft has also been suggested.19,20 

Summary
This case report addressed the use of connective soft 
tissue grafting on the buccal aspect of an implant with 
peri-implant mucositis; a sinus tract and inflamma-
tion had rendered the area difficult for the patient to 
maintain. Although the necessity of having keratin-
ized tissue around implant fixtures is still debatable, 
the provision of such tissue by means of soft tissue 
grafting may be of value long term, in select cases, 
in terms of peri-implant stability and patient comfort 
during oral hygiene procedures. 
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WHETHER IT WAS SOMETHING AS SIMPLE AS WHITENING TREATMENTS OR A MORE INVASIVE PROCEDURE 

LIKE DENTAL IMPLANTS, YOU’VE MADE A SIGNIFICANT INVESTMENT IN TERMS OF TIME AND MONEY IN 

YOUR SMILE MAKEOVER. AND NOW THAT YOU’VE GOT THE YOUTHFUL, MEGAWATT SMILE YOU’VE DREAMED 

ABOUT, YOU NEED TO KNOW HOW TO MAINTAIN IT. SO, WE’VE ENLISTED THE EXPERTS TO SHARE THEIR 

BEST TIPS FOR POST-TREATMENT SMILE CARE.

SMILE
WHAT TO STAY AWAY FROM 

Staten Island, NY, cosmetic dentist 
Louis F. DeSantis, DDS, says, “Don’t 
eat or drink anything you wouldn’t 
want to spill on your favorite white 

pants for the first 24 hours. The 
material is still working within the 
crystals of the enamel.” Avoiding 
extremely hot or cold foods can 

minimize discomfort from sensitivity, 
which can last about a week. 

of respondents in an American 
Academy of Cosmetic Dentistry 
survey believe that a smile  
can defy the signs of aging

48%
of adults 18 to 24 have detagged 
themselves in a Facebook photo 
because of their smile, according 
to the American Association of 
Orthodontists

45%

ON-THE-GO SMILE 
REFRESHER
Smooth a drop of 
Supersmile Quikee in 
Icy Mint across your 
teeth after eating for 
instant refreshment. 
The Calprox formula 
helps fight stains  
and freshens breath 
when brushing isn’t  
an option. $18, 
supersmilestore.com

01

>

>

COST
$350 to $1,500

PERFECT
HOW TO MAINTAIN YOUR

INSIDE

tip
After a whitening procedure  
you may experience heightened 
sensitivity for up to a week.  
Dr. DeSantis recommends 
brushing with desensitizing 
toothpaste for about a week 
beforehand to minimize this 
post-treatment symptom.

With in-office whitening procedures, a 
laser or light source is used to intensify  

a bleaching agent, which is applied to the 
teeth. New York cosmetic dentist Irwin 
Smigel, DDS, says, “This is the quickest 

way to see dramatic results because  
professional whitening treatments can  

be performed in one office visit in as little 
as one hour using formulations and 

equipment that aren’t available at-home.” 

IF YOU HAD 
IN-OFFICE WHITENING

W TO

PE
OW TO

DID YOU KNOW?
As you age, the nerves 
in your teeth become 
smaller, which can 
compromise sensitivity 
to cavities or other 
dental problems. 
Regular exams are 
crucial to prevent any 
oral health issues 
from getting worse. 

LONG-TERM RESULTS   
“After remineralization takes place, which 
takes about a week, patients can resume 

normal activity like drinking coffee,” 
says Atlanta cosmetic dentist Ronald E. 

Goldstein, DDS. Using a whitening 
toothpaste at home will also help you 

maintain the results. And Palm Desert, 
CA, cosmetic dentist René Dell’Acqua, 

DDS, recommends touch-ups. “This DDS, recommends touch-ups. “This 
keeps stains from building up again. One 

five- to 30-minute touch-up treatment per 
month is all that is needed,” she says.

W R I T T E N B Y LEANN HARMS

ave you had Invisalign or veneers? 
Did you like the results? Share your story 

facebook.com/newbeautymagazine

MORE >
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Staten Island, NY, cosmetic dentist 

Louis F. DeSantis, DDS, says, “Don’t 
eat or drink anything you wouldn’t 
want to spill on your favorite white 

pants for the first 24 hours. The 
material is still working within the 
crystals of the enamel.” Avoiding 
extremely hot or cold foods can 

minimize discomfort from sensitivity, 
which can last about a week. 
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Smooth a drop of 
S
Icy 
teeth after eating for 
instant refreshment. 
The Calprox formula 
helps fight stains 
and freshens breath 
when brushing isn’t 
an option. 
supersmilestore.com
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INSIDE

tip
After a whitening procedure 
you may experience heightened 
sensitivity for up to a week. 
Dr. DeSantis recommends 
brushing with desensitizing 
toothpaste for about a week 
beforehand to minimize this 
post-treatment symptom.

Have you had Invisalign or veneers? 
Did you like the results? Share your story 
at facebook.com/newbeautymagazine
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COULD THE NEXT GENERATION OF PREVENTIVE AND RESTORATIVE CARE BE CLOSER THAN YOU THINK? 

FROM SIMPLE SOLUTIONS TO GROUNDBREAKING TREATMENTS, THESE CUTTING-EDGE OPTIONS CAN 

LEAD TO A HEALTHIER, YOUNGER-LOOKING SMILE AND MAY ACTUALLY REVERSE EXISTING DAMAGE.

(O1)

WHAT THE DENTIST SAYS 
“The earlier decay is discovered, the 
smaller the restoration required, and, 
many times, no restoration is needed at 
all if it is possible to reverse the process 
of decay. Such developments are forth-
coming among many new concepts in 
both prevention and treatment of dental 
disease,” says Atlanta cosmetic dentist 
Ronald E. Goldstein, DDS. 

WHEN IT WILL BE AVAILABLE 
Summer 2012

O1

(O2)

The Invisible  
Plaque Detector
X-rays and observation alone can miss 
some of the first hard-to-detect signs 
of tooth decay. But, if discovered early 
enough, any minor damage that’s caused 
by excessive plaque can be treated and 
potentially reversed by remineralizing the 
enamel. QLF Online combines blue light 
technology and a camera with computer 
imaging to expose invisible plaque. 
Researchers at The University of Liverpool 
and Inspektor Research Systems recently 
won a Medical Futures Award for creating 
this unique system that allows dentists to 
spot plaque before it’s visible to the naked eye.

WHO IT’S FOR   Anyone who wants to prevent   Anyone who wants to prevent 
the damage associated with tooth decay.

WHY IT’S UNIQUE  The system uses 
qualitative light-induced fluorescence 
(QLF) technology to light up the teeth 
and highlight plaque and decay. Digital 
images are captured wirelessly onto 
smartphones and computers and can be 
further examined via special software.

O2
An Antioxidant  
Gel for Gums
Designed to safeguard the gums and 
improve their appearance, when the aque-
ous AO ProVantage gel is applied to the 
gums the tissues become flooded with 
antioxidants to counteract free-radical 
damage, which can result from nicotine, 
alcohol and even hydrogen peroxide found 
in common tooth-whitening products.

WHO IT’S FOR   Those who want more out    Those who want more out 
of their at-home oral care; anyone under-
going cosmetic and restorative procedures. 

WHY IT’S UNIQUE   Powerful antioxidants,    Powerful antioxidants, 
including phloretin and ferulic acid, and 
essential oils, give AO ProVantage a benefit 
in the oral care arena—as well as acting as 
a healing aid after cosmetic dentistry pro-
cedures. Similar to the effect antioxidants 
provide to the skin, when used directly on 
the gums they boost the cells’ ability to 
promote healthy and rapid self-healing. 

WHAT THE DENTIST SAYS  
“In studies, AO ProVantage was shown 
to boost healing time and reduce 
swelling associated with treatments 
ranging from laser gum contouring  
to crown placement,” says New York 
cosmetic dentist Irwin Smigel, DDS.  
“A combination of antioxidants acts as 
an anti-inflammatory agent and boosts 
oral cells’ healing power.”

WHEN IT WILL BE AVAILABLE 
Available now. $43, periosciences.com

O3

WHAT THE DENTIST SAYS  
“In order to reverse damage, it has be 
caught very early,” says Century City, 
CA, cosmetic dentist Kelly Hong, DDS. 
“Once you see a cavity on an X-ray,  
it’s pretty big and will only get bigger. 
However, patients that show signs of 
decalcification, such as a white pattern 
of spots, can reverse damage before  
it turns into cavities.”

WHEN IT WILL BE AVAILABLE 
Anticipated to be available in the U.S.  
in 2–3 years. 

A Peptide That Promotes 
Tooth Regeneration 
When acids in the mouth attack the 
delicate enamel of the teeth, microscopic 
holes form. When left untreated these 
holes can increase in size leading to 
cavities. This innovative liquid solution may 
help acid-damaged teeth to regenerate 
lost minerals. 

WHO IT’S FOR   Anyone who is exhibiting    Anyone who is exhibiting 
early signs of tooth decay.

WHY IT’S UNIQUE  Traditionally, the only   Traditionally, the only 
way to correct decay is by having your 
dentist drill and fill cavities. Early tests 
now show that a new fluid, developed by 
researchers at the University of Leeds, 
contains a peptide called P 11-4 that forms 
a gel inside the holes in teeth and attracts 
calcium to aid in natural repair. To amp up 
your teeth’s capability of closing up these 
holes, your dentist simply paints the 
solution on affected teeth. Test trials 
showed that the peptide was successful 
in regenerating tooth tissue to reverse 
existing damage from early tooth decay 
within as little as a month. 

(O3)

W R I T T E N B Y BRENNA FISHER

F I N D A  B E A U T Y 
D O C T O R N O W!
The essential guide to 
help you make the right 
choices. Turn to page 201.

B R E A K T H R O U G H S  B E A U T Y  N E W S  A N D  C U T T I N G - E D G E  T R E A T M E N T S
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ON-THE-GO 
WHITENING
Whiten teeth and 
freshen breath in 
between brushing  
with Supersmile On- 
the-Go Professional 
Whitening Gum. The 
gum is also infused 
with a proprietary 
Calprox formula to 
help defend against 
stains and plaque 
buildup without  
causing sensitivity or 
abrasion to the teeth. 
$5 for 12-piece pack, 
supersmilestore.com01

WHAT MAKES IT CUTTING EDGE | For years Zoom technology  
has been dominating the dental industry as a go-to whitening 
treatment and, in celebration of this achievement, Philips  
introduced the new Zoom WhiteSpeed, an even more advanced, 
in-office light-activated teeth whitening system. What makes  
this new version state-of-the-art? For starters it uses blue LED 
light that emits the optimal light spectrum—it has been proven  
to significantly whiten teeth in just 45 minutes. It also features  
varying intensity settings that can be adjusted during treatment  
if the patient experiences any sensitivity. This amped up version 
of the original Zoom is faster and more comfortable. And, 
according to New York cosmetic dentist Irwin Smigel, DDS,  
“It’s a great option for patients who want an in-office treatment 
with immediate, dramatic results.”

Zoom 
WhiteSpeed

Significantly whitens 
teeth in 45 minutes 
using blue LED light 
to emit the optimal 
light spectrum.

THE INNOVATIONTHE INNOVATION

THE CONSTANT EVOLUTION OF TECHNOLOGY KEEPS EVERY INDUSTRY ON ITS HEELS AND THE WORLD OF 

COSMETIC DENTISTRY IS NO EXCEPTION. WITH A STEADY STREAM OF EXCITING NEW INNOVATIONS, ONCE 

TIME-CONSUMING SMILE-PERFECTING PROCEDURES ARE NOW BEING PERFORMED IN SUCH A WAY SO 

THAT THEY ARE EASIER, SAFER AND MORE EFFECTIVE THAN EVER BEFORE. W R I T T E N B Y  LEANN HARMS

Watch more cutting-edge 
smile innovations at  
newbeauty.com/videos

THE MOST INNOVATIVE WAYS TO GET A PERFECT

BRIGHTEN YOUR SMILE WITH MAKEUP
Hollywood celebrities know that makeup can make a big 
difference in your overall look. While Angelina Jolie may 
or may not have had whitening treatments, New York 
orthodontist Jacquie Fulop-Goodling, DMD, says, “She 
has a tendency to wear lipstick with a bluish hue in it. 
This makes teeth look whiter no matter what.” 

A SMARTER WAY TO BRUSH
Ever since the advent of the smartphone, a smart 
toothbrush was inevitable. Beam Toothbrush contains 
embedded sensors that monitor your brushing habits 
and records the information in a compatible app 
downloaded onto your Android or iPhone. You can 
send the data to your dentist before your appointment 
to help expedite the treatment planning process.  
$50, beamtoothbrush.com

BEAUTY INNOVATION
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Watch more cutting-edge Watch more cutting-edge 
smile innovations at
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 For years Zoom technology 

introduced the new Zoom WhiteSpeed, an even more advanced, 

this new version state-of-the-art? For starters it uses blue LED 
light that emits the optimal light spectrum—it has been proven 
to significantly whiten teeth in just 45 minutes. It also features 
varying intensity settings that can be adjusted during treatment 
if the patient experiences any sensitivity. This amped up version 

“It’s a great option for patients who want an in-office treatment 
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MORE AND MORE PEOPLE ARE EXPERIENCING MAJOR CHANGES TO THEIR GUMS THAN EVER BEFORE. THE REASON: 

MOST OF US DON’T PAY CLOSE ATTENTION TO THEM AND OFTEN DISREGARD ANY DEVIATIONS THAT WE SEE 

PRIMARILY BECAUSE NO PAIN IS EXPERIENCED. GUM DISEASE IS ONE OF THE MOST COMMON DISEASES IN THE U.S. AND 

UNBEKNOWNST TO MANY, INFECTION AND INFLAMMATION IN THE MOUTH CAN SIGNAL OTHER, MORE PRESSING, 

DISEASES AND CONDITIONS. “INCREASINGLY, RESEARCH INDICATES THAT GUM DISEASE MAY BE LINKED TO DISEASES 

LIKE DIABETES AND HEART DISEASE,” SAYS NEW YORK COSMETIC DENTIST IRWIN SMIGEL, DDS. 

DID YOU KNOW?
New York periodontist Neal S. 

Lehrman, DDS, says that women in 
their child-bearing years who have 

active gum disease are seven (or 
greater) times more likely to have  

pre-term, low birth-weight babies.

UNHEALTHY?
GUMS

“Unhealthy gums are a 
reaction to plaque and 

biofilm in the mouth, 
creating an inflammatory 
response and a precursor 

to inflammation in the 
rest of the body.”

– DR. JONATHAN B. LEVINE

Find out more about what makes this must-
have an award winner at newbeauty.com.

THE BEST

AT-HOME TOOTH 
WHITENING KIT

THE BEST

AT-HOME TOOTH 
WHITENING KIT

PERFRFECT SMILE MAKER
The multitasking The multitasking Supersmile 
Ultimate Whitening SystemUltimate Whitening System
helps you whiten your teeth, helps you whiten your teeth, 
fight bad breath, strengthen fight bad breath, strengthen 
enamel and fight cavities. enamel and fight cavities. 
$58, supersmile.com$58, supersmile.com

4
GUMS 

HEALTHY

EASY WAYS EASY WAYS 
TO KEEP YOURTO KEEP YOUR

Custom-fit to your teeth, these nearly 
invisible and removable aligners work 
crooked teeth into a straighter position 

invisalign.com

TREATMENT

THE PERCENTAGE OF 
WOMEN WHO EXPERIENCE 
PERIODONTAL DISEASE, 
WHICH IS MORE COMMON  
IN MEN THAN WOMEN.

38.4%

SOURCE: American Academy 
of Periodontology

01

STOP SMOKING
Smoking is a major cause of  

gum-related problems because  
it chokes off the blood supply to 
the tissues. Once that happens  

the gums can’t keep up with the 
normal rate of cell turnover. 

FLOSS REGULARLY
Flossing removes food from under 

the gums and between the teeth. “If 
you don’t clean off the plaque that 
forms on the teeth within 24 hours, 

it hardens into tartar,” says Houston 
cosmetic dentist Guy Lewis, DDS. 

02

LOAD UP ON VITAMIN C 
Vitamin C strengthens connective 
tissue and reduces inflammation. 
Incorporating vitamin C into your 

diet is easy—just eat more fruits and 
vegetables. But, too many acidic 
fruits and vegetables can erode  

the enamel on the teeth. 

04

USE COQ10
CoQ10, which is naturally found in 
the body, helps strengthen gums.  

A study by Osaka University in Japan 
showed that using toothpaste with 
CoQ10 takes down inflammation  

and infection in the gums.

03

MORE >
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Custom-fit to your teeth, these nearly 
invisible and removable aligners work 
crooked teeth into a straighter position 
for a prettier smile. invisalign.com

THE BESTTHE BEST

SMILE SMILE 
TREATMENTTREATMENT
InvisalignInvisalign
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A PERFECT SMILE NEVER GOES OUT OF STYLE. FROM CELEBRITY SMILES AND EXPERT WHITENING TIPS 

TO MAINTAINING A YOUTHFUL SMILE AND MAJOR MAKEOVERS, THERE’S SOMETHING ABOUT THE SMILE 

THAT HAS PEOPLE BUZZING. HERE’S A ROUNDUP OF THE HOTTEST SMILE-CARE TOPICS, TIPS, SURVEYS 

AND WHERE OUR READERS WEIGH IN ON THE SUBJECT.

We decided it was time to find out which celebrities you thought have the best smiles 
in Hollywood, so we took a vote—and the original Pretty Woman herself is at the 
top of the list. Here are the top five celebrity smiles according to readers’ votes:

THE SOCIAL  
MEDIA EFFECT 
From Facebook and 
Twitter to Instagram and 
everything in between, 
social media has become 
a major part of our lives. 
New York cosmetic  
dentist Irwin Smigel, 
DDS, explains, “We now 
have more pictures of 
ourselves online than 
ever before. Whether we 
actively participate in 
social media or not, we 
are never too far from a 
smartphone camera that 
is ready to post a picture 
of our smiles.” The need 
to always have a camera-
ready smile has made 
smile makeovers more 
important than ever.

WHY A GOOD SMILE IS TOP PRIORITY 
A recent NewBeauty survey revealed that the smile is the 
first thing you notice when meeting someone new (eyes, hair 
and weight rounded out the top four traits). Atlanta cosmetic 
dentist Ronald E. Goldstein, DDS, explains, “You can be too 
fat or too thin, too short or too tall, but if your smile looks 
good and you feel comfortable flashing it, then the result  
is positive feedback. A great smile shows self-confidence, 
friendliness and a warmth that others will be drawn to.”

41%

10%

26%

7%

8%

READERS’ POLL

CARRIE UNDERWOOD

JULIA ROBERTS

ANNE HATHAWAY

PENÉLOPE CRUZ

SANDRA BULLOCK

Has your social media 
presence made you more 
aware of your smile?

55%
29%NO

YES

“teeth”The word
 is among our top 
10 searched terms

W R I T T E N B Y LEANN HARMS

WHO HAS THE BEST SMILE IN HOLLYWOOD?

THE MOST TALKED ABOUT

NATURALLY FRESHER BREATH
Clever vintage packaging catches your 
eye, but the natural ingredients like 
xylitol and propolis are what make 
Marvis Mouthwash Concentrate truly 
work—and the blast of peppermint 
flavor lingers. $22.50, Fred Segal, 
Santa Monica
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What smile treatments have 
you tried—and which are on 
your “to-do” list? Tell us at 
facebook.com/newbeautymagazine

MORE >
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MAKEOVERS
NO MATTER HOW MUCH TIME YOU SPEND MAKING SURE YOUR HAIR IS 

PERFECTLY COIFFED AND YOUR MAKEUP IS FLAWLESS, YOUR SMILE 

MIGHT BE DESTROYING THE PERFECT IMPRESSION YOU’RE TRYING TO 

MAKE. NEW YORK COSMETIC DENTIST, IRWIN SMIGEL, DDS, SAYS, “SMILE 

CONCERNS RANGING FROM DISCOLORATION TO WORN, MISSHAPEN AND 

EVEN MISSING TEETH CAN LEAD TO LOW SELF-ESTEEM AND POOR SELF-

IMAGE. A SMILE MAKEOVER CAN BOOST YOUR CONFIDENCE AND MAKE 

YOU LOOK YEARS YOUNGER.” THESE REAL-LIFE STORIES OF DRAMATIC 

SMILE TRANSFORMATIONS ARE PROOF OF THAT.

smile
ON-THE-GO  

STAIN FIGHTER
Just slip Supersmile All 

Natural Professional 
Whitening Gum into 

your purse for a smile 
pick-me-up anytime, 
anywhere. Made with 

Xylitol, a natural sugar 
substitute and the 

brand’s proprietary 
Calprox formula, the 

gum helps fight stains 
and freshen breath in 

between brushing.  
$5, supersmilestore.com 

Nicole 
Kidman

NOW

ORTHODONTICS AREN’T JUST FOR KIDS
Even those who once wore braces may find that 
with age, gradual shifting can occur. According  
to American Orthodontics, a manufacturer of 
orthodontic products, one in five patients seeking 
orthodontic treatment is an adult. And they don’t 
typically choose metal braces. Two of the leading 
trends among adults, says the company, are  
cosmetic self-ligating braces, which consist of 
clear brackets that use a clip to hold the wire in 
place, and lingual braces, which are fitted to the 
backs of teeth, providing an invisible solution.

SMILEM A K E O V E R S

 
   SMILE MAKEOVERS

THEN

real women

FROM GUMMY  
TO GORGEOUS
New York cosmetic dentist 
Steven E. Roth, DMD, says 
Nicole Kidman may have had 
porcelain veneers to improve 
her smile. He adds,”It 
appears her gum line has 
also been surgically lifted.”

THEN NOW

New York cosmetic dentist Timothy Chase, DMD, says, “Faith Hill 
appears to be showing less of her gums and her teeth appear 
whiter.” She may have had a gum lift and veneers.

F I N D A  B E A U T Y 
D O C T O R N O W!
The essential guide to 
help you make the right 
choices. Turn to page 193.
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FROM GUMMY 
TO GORGEOUS
New York cosmetic dentist 
Steven E. Roth, DMD, says 
Nicole Kidman may have had 
porcelain veneers to improve 
her smile. He adds,”It 
appears her gum line has 
also been surgically lifted.”

F I N D A B E A U T Y
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Composite is the first choice of restorative material for direct 
restorations in the anterior as well as the posterior region.

CLINICAL RESEARCH
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Abstract
Continual improvements in adhesive restorative materials 
and techniques have expanded the indication field of di-
rect and indirect adhesive restorations, resulting in a greater 
overlap between both restoration types. The goal of this ar-
ticle is to analyze the current status regarding clinical per-
formance of common types of direct and indirect adhesive 
restorations. The literature was searched for longitudinal 
medium- and long-term clinical trials. Obviously, more and 
longer-term clinical trials were available for the indirect par-
tial ceramic restorations, showing lower annual failure rates 
compared to their similarly sized direct composite restora-
tions. Nevertheless, a highly clinically acceptable result can 
be obtained with complex direct composite restorations. In 
addition, these restorations can function quite well in the 
medium and even long term. Patient and operator are the 
most important factors determining the longevity of adhe-
sive restorations, followed by the materials and maintenance 
of the restorations. 

Key Words: clinical trials, direct composite restoration, 
adhesive, direct composite veneer, indirect partial ceramic 
restoration

Clinical Performance 
of Direct and Indirect 
Adhesive Restorations
Longitudinal Medium- to Long-Term Results

Marleen Peumans, PhD, DDS

Peumans

CE
CREDIT

After reading this article, the 
participant should be able to:

1. Compare the factors affecting 
the longevity of direct 
composite restorations as 
compared to indirect partial 
ceramic restorations.

2. Based on the results of 
longitudinal medium- to long-
term clinical trials, gain insight 
into what factors determine 
the success and failure of 
these restorations in clinical 
circumstances.

3. Compare the clinical 
performance of direct adhesive 
restorations serving different 
purposes such as Class II and 
IV restorations, non-carious 
cervical lesion restorations, and 
restorations to treat generalized 
tooth wear.

Learning Objectives
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Introduction
Composite is the first choice of 
restorative material for direct 
restorations in the anterior as well as 
the posterior region. This is widely 
accepted for small restorations (Class 
I, II, III, IV, V, veneers) where enough 
of the natural tooth structure is left 
to durably bond the restoration. 
Due to continual improvements of 
adhesive systems and composite 
materials, the indications for direct 
composite restorations have been 
stretched toward more complex 
restorations (correction of tooth 
form and/or position, cusp or crown 
buildup, treatment of generalized 
tooth wear, and even replacement 
of missing teeth). This causes an 
overlap between direct and indirect 
adhesive restorations. The latter 
(facings, onlays, partial crowns) are 
preferred if the patient wishes to have 
a more durable and optimal esthetic 
result. In this context, a number of 
questions need to be considered. First, 
it is not yet clear what can be expected 
regarding the clinical performance of 
different types of direct and indirect 
adhesive restorations after several 
years of clinical functioning. Second, 
it would obviously benefit clinical 
practice to have an insight into what 
factors determine the success and 
failure of these restorations in clinical 
circumstances. The objective of this 
article is to formulate an answer to 
these questions based upon the results 
of longitudinal medium- to long-term 
clinical trials. 

Clinical Trials Evaluating Adhesive Restorations 
The clinical performance and durability of the following types of adhesive restorations 
is discussed. 

• restoration of non-carious cervical lesions (NCCLs)
• Class IV direct composite restoration
• direct composite veneer versus indirect ceramic veneer
• Class II direct composite restoration 
• large direct composite restorations in the posterior region versus indirect partial 

ceramic crowns 
• treatment of generalized tooth wear with direct composite restorations.

The literature was searched for longitudinal medium-term (3 to 5 years) and long-
term (> 5 years) retrospective and prospective clinical trials evaluating the longevity of 
these restorations. Their durability is expressed as the percentage of restorations that 
failed with time (Annual Failure Rate [AFR]). There was large variability in study design 
among the selected clinical trials, which required careful interpretation of the results. 
For NCCL restorations and Class II direct composite restorations, longevity data were 
based on recently published systematic reviews. Factors determining the durability of 
the restorations are discussed. 

Restoration of Non-Carious Cervical Lesions
NCCLs are frequently seen in today’s general practice. Restorative treatment of  
NCCLs is indicated if 1) the structural integrity of the tooth is threatened; 2) the ex-
posed dentin is hypersensitive; 3) the defect is esthetically unacceptable for the patient 
and 4) pulpal exposure is likely to occur.1 The least invasive, most esthetic way to re-
store these lesions is with a direct composite restoration (Figs 1-3). A large number of 
Class V clinical trials are discussed in the literature, as NCCLs are the best lesions with 
which to test clinical effectiveness of adhesives. The major portion of tooth surface 
to bond to consists of dentin, while at the incisal side the restoration margin ends in 
enamel. These lesions do not provide any or only minimal macro retention, by which 
the bonding effectiveness of the adhesive can be tested efficiently. A recently published 
extensive systematic literature review evaluated the clinical effectiveness of contempo-
rary adhesives in NCCL clinical trials.2 The adhesives were classified into four different 
categories:3

• three-step etch-and-rinse adhesives (3E&Ra) 
• two-step etch-and-rinse adhesives (2E&Ra) 
• two-step self-etch adhesives (2SEa) 
• one-step self-etch adhesives (1SEa). 

Both 2SEa and 1SEa were further subdivided into “mild and intermediately strong” 
(1/2SEa–m), with a pH ≥ 1.5 (+ functional monomers with chemical bonding poten-
tial); and “strong” (1/2SEa–s), with a pH < 1.5 (no chemical bonding potential).4 Data 
analysis showed that failure of the restoration occurs rarely because of clinically unac-
ceptable marginal defects, severe marginal discoloration, or caries. The only parameter 
on the basis of which differences were observed in bonding efficiency between the 
different adhesive categories and adhesives was loss of retention in function of time. 

The adhesives were classified into four different 
categories: 
• three-step etch-and-rinse adhesives (3E&Ra) 
• two-step etch-and-rinse adhesives (2E&Ra) 
• two-step self-etch adhesives (2SEa) 
• one-step self-etch adhesives (1SEa).

CLINICAL RESEARCH
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Figure 1: Before treatment: old Class V composite restorations with unacceptable marginal 
discoloration, marginal adaptation, and loss of anatomical form. Replacement is required. 

Figure 2: Tooth preparation on the right lower canine after rubber dam isolation. The dentin surface 
was roughened with a carbide bur, and an enamel bevel (1 to 2 mm) was prepared to increase 
retention of the composite restoration. 

Figure 3: Final result after placement and finishing of the cervical composite restorations. A direct 
composite veneer was placed on the left central incisor. A microhybrid composite was used.

Peumans
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In each adhesive category, AFR (± standard 
deviation) by loss of retention was calcu-
lated. For the adhesive category, the best re-
sults were obtained by milder types of SEas 
(2SEa–m: 2.5 ± 1.5; 1SEa–m: 3.6 ± 4.3). The 
chemical bonding potential of these adhe-
sives seems to be important for the qual-
ity and durability of the bond in NCCLs. 
3E&Ras (3.1 ± 2) also showed favorable 
bonding efficiency. Inadequate bonding 
effectiveness was noticed for 2E&Ras (5.8 
±4.9) and SEa–s (1SEa–s: 5.8 ± 4.8; 2SEa–s: 
8.4 ±7.9). In addition to the adhesive strat-
egy, the dentist should select a product with 
a good proven clinical performance, as there 
is wide variation among adhesives of the 
same approach. The best-performing ad-
hesives were the 3E&Ra Optibond FL (Kerr; 
Orange, CA), the 2SEa–m Clearfil SE Bond 
(Kuraray Noritake; Tokyo, Japan), and the 
1SEa–m G-Bond (GC; Tokyo, Japan). The 
first two adhesives, considered the golden 
standard of adhesive systems, also showed 
the best bonding performance in a system-
atic review of bond strength tests.5 

Using a SEa–m, selective etching of 
enamel with phosphoric acid prior to ap-
plication of the adhesive resulted in a lower 
frequency of small marginal defects and 
superficial marginal discoloration at the in-
cisal enamel side. Consequently, selective 
enamel etching is advisable when bonding 
to a larger enamel surface (Class IV, veneer) 
as these minor shortcomings in marginal in-
tegrity can negatively influence the esthetic 
performance of the composite restoration.

The type of composite (hybrid, micro-
filled, or flowable composite) did not have 
an influence on the bonding performance 
of adhesives in NCCLs. This can be ex-
plained by the fact that NCCLs have a rela-
tively small C-factor, causing the mechani-
cal properties of the composite to be less 
important to the outcome than the actual 
performance of the adhesive. 

Class IV Composite Restoration
In contrast to a NCCL restoration, the bonding procedure for a Class IV restoration 
(buildup of incisal edge) is easier as a large part of the bonding surface consists of 
enamel. The most difficult step in the clinical procedure is to imitate the color and 
form of the natural tooth (Figs 4-7). 

The longevity of Class IV restorations was evaluated in only a few medium- to 
long-term clinical trials with a study design that was not optimal.6-9 These studies 
showed a large variation in AFR (0.8 to 8.6%) (Table 1). A high AFR (8.6%) was 
recorded in older clinical trials using chemical cure composites in combination 
with an enamel adhesive.7,8 Fracture of the restoration was the main reason for 
failure in most studies. The risk of fracture was significantly higher when a mi-
crofilled composite was used (compared to a hybrid composite)7,8 and in patients 
with bruxism.9 This means that physico-mechanical properties of the composite 
material are important for the durability of a Class IV restoration. A small-particle 
hybrid composite is the material of choice for these restorations. A distinction can 
be made between microhybrid (contains anorganic filler with an average particle 
size of 0.4 to 1 µ and 40-nm silicon dioxide particles), nanofilled (average particle 
size below 100 nm), and nanohybrid composites (combination of microhybrid 
and nanofilled).10 These composite materials can be used in the anterior region 
as well as in the posterior region. Although in vitro studies show that physico-
mechanical properties of the nanohybrid and nanofilled composites are some-
what lower compared to that of microhybrid composites, these differences are not 
clinically relevant.10,11 As to polishability, a recent systematic review concluded that 
there is no in vitro evidence that one of these three categories showed better surface 
smoothness even after surface challenges.12 The choice of the composite material 
for anterior restorations will mainly be determined by shade availability, handling 
characteristics of the material and preference of the practitioner. 

Figure 4: 10-year-old Class IV composite restorations on both upper central incisors and 
right lateral incisor. A slight change in color match, some loss of surface gloss, and wear 
of the composite can be noticed. A small diastema became visible between both central 
incisors. The patient was no longer satisfied with the result and asked for replacement of 
the restorations. 
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Figure 5: Composite buildup of the three incisors according to the 
natural layering technique using a nanohybrid composite (enamel 
composite, dentin composite, opalescent composite, white tint).

Figure 6: Result after final finishing and polishing. Color, form, and 
surface gloss of the restored teeth are harmonious with the natural 
dentition. 

Figure 7: Restorations two years later. A slight loss of 
surface gloss can be noticed. 

Author 
Study type

Patients/
Restorations

Materials Duration
Failure (%) 
AFR (%)

Main reasons for failure

de Moura et al.6

Retrospective 
-/28

2E&Ra

MHC
3 yrs

22%

7.3%
loss of restoration

Smales & Gerke7

Retrospective
-/38

enamel adhesive

CC: macrofilled/
MC/HC

5 yrs
43%

8.6%
-

Tyas8

Prospective 
-/102

enamel adhesive

CC: microfilled, 
hybrid

LC: microfilled, 
hybrid

3 yrs
26%

8.6%

fracture

MC > HC

van Dijken & 
Pallesen9

Prospective 

-/43

2E&Ra

HC (small 
particle)

8-14 yrs
35%

3.1%
fracture

Table 1. Medium- to Long-Term Clinical Trials Evaluating Class IV Restorations

- = Information not available; MHC=microhybrid composite; CC = chemical cure; LC = light cure; MC = microfilled composite; HC 
= hybrid composite; 2E&Ra = two-step etch-and-rinse adhesive

Peumans



116 Spring 2015 • Volume 31 • Number 1

Two clinical trials showed main reasons 
for failure other than fracture. In the clinical 
trial of de Moura and colleagues, 22% of res-
torations failed after three years.6 Most of the 
failed restorations were lost. The restorations 
were placed by undergraduate students, em-
phasizing the importance and experience of 
the operator. A very low AFR (0.5%) was no-
ticed in a 20-year retrospective study of ante-
rior composite restorations (168 Class III and 
51 Class IV) placed by an experienced operator 
in a group of patients with high socio-econom-
ic status.13 The main reasons for failure were 
shortcomings in esthetics and loss of anatomic 
form due to wear. This means that in the long 
term, inadequate color stability and wear resis-
tance of the composite will limit the lifespan 
of anterior composite restorations in this pa-
tient population, which has good oral hygiene, 
low caries risk, and visits the dentist regularly. 

Direct Composite Veneer Versus Indirect 
Ceramic Veneer 
Veneers are placed to improve esthetics (cor-
rection of tooth form, color and/or position) 
in the anterior region. If a direct composite res-
toration is made, a distinction should be made 
between a direct composite addition and a 
direct composite veneer. Direct composite ad-
ditions are placed when closing diastemata, 
masking the palatoversion of a tooth, buildout 
of peg-shaped laterals, etc. These restorations 
require no tooth preparation or only roughen-
ing of the enamel surface. The composite ma-
terial is bonded to a complete enamel surface, 
the most ideal tooth substrate to bond to (Figs 
8-10). For a direct composite veneer, tooth 
reduction at the vestibular side is needed; for 
example, to mask tooth discoloration or a ro-
tated tooth, to replace old composite veneers. 

Although both restoration types are fre-
quently placed in daily practice, only five 
medium-term and one long-term clinical 
trial evaluated their clinical performance  
(Table 2). The AFR of the direct composite ad-
ditions varied from 0.5 to 3%.14-16 The main 
reasons for failure were fracture (due to chip-
ping) and loss of anatomical form (due to 
wear). Most failed restorations were repairable. 
This means that by using state-of-the-art repair 
techniques, including surface-roughening, sil-
ica-coating or silanization, and intermediate 
adhesive resin application, the lifespan of the 
restorations can be increased.17-19 

Figure 8: A young male patient with microdontia asked for esthetic 
improvement of his upper anterior teeth. Minimally invasive treatment with 
direct composite additions was proposed.

Figure 9: Result after correction of tooth form and position with direct 
composite additions on all upper teeth. A nanofilled composite was used. Tooth 
preparation consisted of roughening of the enamel surface with sandblasting 
(27-µ aluminum oxide). 

Figure 10: Result two years later shows that after repolishing the restorations 
with a rubber polishing point, these extreme direct composite restorations are 
still highly clinically acceptable.
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Author 
Study type

Patients/Restorations Materials Duration
Failure (%) 
AFR (%)

Main reasons for failure

Alonso & Caserio14 
Retrospective

21/21 
composite addition

3E&Ra, 2E&Ra 
MC, MHC

12.5 yrs

4-18 yrs

5% 
0.4%

fracture

Frese et al.15 
Retrospective

58/176 
composite addition

3E&Ra 
MHC

5 yrs

3-9 yrs

16% 
3.1%

fracture/chipping

Peumans et al.16 
Prospective

23/87 
composite addition

3E&Ra 
MHC

5 yrs
11% 
2.2%

fracture/chipping

loss of anatomical form

Gresnigt et al.20 
Prospective

23/96 
composite veneer

2SEa+ selective 
enamel 
etch/2E&Ra 
MHC

3.5 yrs
13% 
3.7%

fracture 
debonding

Meijering et al.21 
Prospective

95/59 
composite veneer

- 
MC

2.5 yrs
26% 
10.4%

fracture/chipping

Welbury22 
Prospective

66/224 
composite veneer

enamel bonding 
MC

3 yrs

10-36 
months 

14% 
4.7% 

partial or complete loss of 
the restoration

Table 2. Medium- to Long-Term Clinical Trials Evaluating Direct Composite Additions and Direct Composite Veneers

- = Information not available; M = microfilled composite; MHC = microhybrid composite; 3E&Ra = three-step etch-and-
rinse adhesive; 2E&Ra = two-step etch-and-rinse adhesive; 2Sea = two-step self-etch adhesive

For the direct composite veneer AFR was obvi-
ously higher: 3.7 to 10.4%.20-22 The main reasons for 
failure were total or partial debonding and fracture of 
the restoration. The debondings and incisal chip frac-
tures can be explained by the use of a less-than-opti-
mal adhesive system22 and/or the use of a microfilled 
composite.21,22 For the hybrid composite materials, an 
acceptable but not optimal surface smoothness was 
observed.14-16,20 In all clinical trials surface roughness, 
slight marginal defects, and slight marginal discolor-
ation were not refinished and/or repolished during 
recall sessions. The practitioner should be encouraged 
to follow this maintenance procedure as this will also 
lengthen the lifespan of the restorations.19 

In contrast to the direct composite veneer, bonded 
ceramic veneers are one of the most studied adhesive 
restoration types. Several long-term clinical trials, car-
ried out by experienced operators following a meticu-
lous clinical procedure, show that ceramic veneers are 
the most esthetic and durable adhesive restorations in 
the anterior region (Table 3; Figs 11 & 12). AFR in all 
these clinical trials was low: 0.1 to 3.2%.23-30 In addi-
tion, most of the failed restorations were repairable. 
High AFR (5.3 to 11%) was noticed in a few other clin-

A large number of Class V clinical trials are 
discussed in the literature, as NCCLs are 
the best lesions with which to test clinical 
effectiveness of adhesives.
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Table 3. Long-Term Clinical Trials Evaluating Ceramic Veneers

Author 
Study type

Patients/
Restorations

Materials Duration Failure (%)

AFR (%)

Main reasons for failure

Beier et al.23

Retrospective
-/298

leucite-
reinforced 
ceramic 

lithium disilicate 
glass 

feldspathic 
ceramic

10 yrs

1-20 yrs

9%

0.9%
fracture

D’Arcangelo et 
al.24

Prospective

30/119
feldspathic 
ceramic

7 yrs
2.5%

0.4%

caries

loss of vitality

Dumfahrt & 
Schäffer25

Retrospective

65/191
feldspathic 
ceramic

5 yrs

1-10 yrs

4%

0.8%
fracture

Fradeani et al.26

Retrospective 
46/182

leucite-
reinforced 
ceramic (143)

feldspathic 
ceramic (39)

6-12 yrs
6%

0.7%
fracture

Guess et al.27

Prospective
25/66

leucite-
reinforced 
ceramic

7 yrs
1%

0.1%
debonding

Gurel et al.28

Retrospective
66/590

leucite-
reinforced 
ceramic (217)

lithium disilicate 
glass (320)

feldspathic 
ceramic (43)

1-12 yrs
7%

1%

fracture 

debonding

Layton & Walton29

Prospective
138/424

feldspathic 
ceramic

1-21 yr
4%

0.4%

gingival recession 
adversely affecting 
esthetics

fracture

Peumans et al.30

Prospective
25/87

feldspathic 
ceramic

10 yrs
34%

3.4%

fracture 

large marginal defects
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Figure 11: Image of 22-year-old feldspathic veneers on seven upper 
anterior teeth (from left canine to first right premolar). Color and 
gloss of the veneered teeth is still the same as that of the natural 
teeth. Superficial marginal discoloration was noticed at some 
cervical veneer margins that ended in dentin. 

Figure 12: Palatal view of the ceramic veneers. Slight marginal 
defects can be noticed at the palato-incisal margin due to wearing 
out of the luting composite. On the right lateral incisor, a fracture 
line was present due to a shortcoming in preparation design (long 
palato-incisal overlap with chamfer).

ical trials, where patients were not carefully selected 
(for factors such as bruxism, bad oral hygiene, large 
existing composite restorations, severe crowding, and 
high caries risk) and veneers were placed by inexpe-
rienced operators.31,32 This means that the procedure 
for placement of ceramic veneers is highly technique-
sensitive and carries a high probability of failure. Por-
celain fracture was recorded as the main reason for 
failure, followed by debonding of the restoration. Fail-
ure due to caries, unacceptable marginal defects and/
or marginal discoloration occurred less frequently.

An important factor determining the longevity of 
porcelain veneers is the quality of the bonded tooth 
surface (the amount of enamel and dentin). It is clear-
ly shown in vivo that the success rate of porcelain ve-
neers is highest when the veneer is bonded to a com-
plete enamel surface.25,28,30 When more than 50% of 
the bonded tooth surface consists of dentin, the risk 
of failure increases significantly. Therefore, it is impor-
tant to have optimal control during tooth reduction by 
using a diagnostic wax-up, making a direct mock-up 
before preparation and, finally, checking the amount 
of tooth reduction with silicone keys made on the di-
agnostic wax-up. 

Regarding the presence of composite restorations, 
more failures were observed in a 10-year clinical trial 
when veneers were bonded to teeth with large existing 
composite restorations.30 The failures presented as 
an unacceptable marginal defect and severe marginal 
discoloration at the transition between the porcelain 
veneer and the composite restoration. These failed 
restorations were repairable. It was shown in vitro that 
pretreatment of composite restorations by air abrasion 
with CoJet Sand (3M ESPE; St. Paul, MN) followed by 
application of silane increased the bonding efficiency 
of the veneers to existing composite restorations.33 The 

positive influence of this pretreatment procedure on the long-term 
clinical performance of ceramic veneers bonded to teeth with existing 
composite restorations still has to be proven. 

Shortcomings in tooth preparation design can also result in in-
creased failure risk. One should avoid sharp transition lines as these 
lead to stress concentration in the porcelain, resulting in crack lines or 
even fracture of the porcelain. As to incisal preparation, incisal reduc-
tion (1.5 to 2 mm) with a butt joint at the palatal side results in lower 
stress concentration and, consequently, in a lower fracture risk.34 

Another well-known factor limiting the lifespan of veneers is brux-
ism.25,35 Wear of a nightguard will decrease the fracture risk of veneers. 
Restorations on non-vital teeth also showed significantly more failures 
than veneers on vital teeth.23 

The luting composite did not have a significant influence on the 
clinical performance of restorations in the above-mentioned clinical 
trials. 

Class II Composite Restoration
Posterior resin composites are widely considered as the first-choice 
material for posterior direct restorations. Their survival rate is very 
good (reviews have concluded that mean AFR ranges between 1% and 
3%).36-38 In clinical trials carried out by experienced operators the lon-
gevity of direct posterior composite restorations is similar or even su-
perior to that of amalgam restorations, even for the larger composite 
restorations.39,40 It is obvious that the experience of the operator in 
adhesive techniques plays a critical role in the clinical performance of 
posterior composite restorations.38 

The type of composite (hybrid, 
microfilled, or flowable composite) did 
not have an influence on the bonding 
performance of adhesives in NCCLs.
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The longevity of these restorations is influenced by 
several other factors. The patient factor seems to be 
very important as secondary caries is the main reason 
for failure in patients with caries risk, whereas frac-
ture is the main reason in patients with occlusal stress 
risk.41 

Larger restorations have a higher risk of failure, 
since every extra surface included in a restoration in-
creases the risk by 30 to 40%.38 This process may be 
triggered by factors such as heavy occlusal loading, 
bruxing, or clenching. Therefore, it is important to 
keep tooth preparations as minimally invasive as pos-
sible. 

Posterior composite restorations placed in endo-
dontically treated teeth have a reduced survival rate 
(AFR 2 to 12.4%, AFR vital teeth 1 to 3%), which is 
explained by the extensive loss of tooth substance 
that these teeth suffer (due to caries, attrition, erosion, 
etc.).36 

The failure risk of restorations in molars is higher 
than that of restorations in premolars.38 In addition, 
restorations ending below the cementoenamel junc-
tion showed a higher failure risk.42 

The material properties of the restorative composite 
for the posterior area seem to have only a minor effect 
on the longevity of restorations, provided that hybrid 
materials are used. These materials have been shown 
to perform well and even excellently when used in 
posterior composite restorations. The resin composite 
material (filler load of the hybrid composite) had a 
limited effect on the survival of the restorations.13,38,43 
This was noticed only after extended periods of ob-
servation.13,43 Today, failure of restorations related to 
wear of these materials in the posterior region seems 
almost nonexistent and may be restricted to bruxing 
and clenching patients.

Regarding the more recently introduced composite 
materials (bulk-fill and low-shrinkage composites), it 
is unlikely that these materials will provide a signifi-
cant improvement,44 as good results have already been 
achieved with the currently available posterior com-
posites. However, long-term clinical trials are needed 
to prove their suitability. 

If a posterior composite restoration fails, repair 
should be preferred over replacement if possible. Two 
clinical trials showed that repair considerably enhanc-
es the longevity of dental restorations.18,45 Repair on 
restorations failing due to caries had a better progno-
sis compared to repairs on restorations failing due to 
fracture.45

Large Direct Composite Restorations in the Posterior Region Versus 
Indirect Partial Ceramic Crowns
As mentioned previously, the size of a Class II composite restoration de-
termines its longevity. Therefore, the question arises whether placement 
of a direct composite cusp or crown buildup on a molar or premolar is 
justified. These large direct composite restorations are often placed be-
cause of their lower cost. However, anatomical form, proximal contact 
points, marginal adaptation, and polymerization shrinkage are much 
more difficult to control. Their clinical performance was evaluated in 
only three medium-term clinical trials (Table 4). Fennis and colleagues 
noticed no significant difference in failure rate between direct (10%) and 
indirect (17%) composite cusp buildups on premolars after five years of 
clinical service.46 In addition, two other clinical trials evaluating direct 
composite buildups on molars/premolars showed an acceptable clini-
cal performance after three years (AFR 0.1% and 4%).47,48 More fractures 
were observed in the study where a nanofilled composite was used47 com-
pared to a study where a more heavily filled hybrid composite was used.48 
This again confirms that for larger direct composite restorations, a heavily 
filled hybrid composite is preferred. 

The more durable, more esthetic alternative to the large direct com-
posite buildup is the indirect bonded partial ceramic crown. This was 
shown in several long-term clinical trials reporting an AFR ranging from 
0.1 to 2.2% (Table 5).49-53 

The main reason for failure in all these studies was fracture and 
debonding of the restoration. Information regarding the influence of 
patient-related factors on the clinical performance of these restorations 
is scarce. Again, more failures were observed in non-vital teeth and in 
patients with bruxism.53 In a 12-year clinical trial of ceramic inlays/on-
lays,54 fractures occurred in two phases. In the first phase, fatigue fractures 
induced by adjustments with rotary instruments occurred between three 
and four years of clinical service. This emphasizes the importance of care-

The longevity of Class IV 
restorations was evaluated in 
only a few medium- to long-term 
clinical trials with a study design 
that was not optimal.
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Table 4. Medium-Term Clinical Trials Evaluating Direct Composite Cusp Buildups

Author 
Study type

Patients/
Restorations

Materials Duration Failure (%)

AFR (%)

Main reasons 
for failure

Fennis et al.46

Prospective – split mouth

157/176

premolars

direct: 3E&Ra

HC (70 vol%)

indirect: 1SEa + 
selective enamel etch

HC (82 vol%)

5 yrs

direct: 10%

2%

indirect: 17%

3.4%

direct: fracture 
tooth/composite

indirect: 
debonding

Laegreid et al.47

Prospective 

74/74

molars

2E&Ra

NC

(59 vol%)

3 yrs
12%

4%
fracture composite

Scholtanus et al.48

Prospective 

88/118

premolars/
molars

3E&Ra

HC (71 vol%)

3.5 yrs 

7-96 months

3.5%

1%

endodontic 
complication

HC = hybrid composite; NC = nanofilled composite; 3E&Ra = three-step etch-and-rinse adhesive; 
2E&Ra = two-step etch-and-rinse adhesive; 1SEa = one-step self-etch adhesive

Table 5. Long-Term Clinical Trials Evaluating Partial Ceramic Crowns

Author 
Study type

Patients/
Restorations

Materials Duration Failure (%)

AFR (%)

Main 
reasons for 
failure

Federlin et al.49

Prospective 
22/22

feldspathic 
ceramic

5.5 yr
11%

2%

debonding

fracture

caries

Felden et al.50

Retrospective 
22/42

leucite-
reinforced 
ceramic

6 months -  
7 yrs

14%

2.7%
fracture

Guess et al.51

Prospective
25/80

leucite-
reinforced 
ceramic

lithium disilicate 
glass 

7 yrs

2.5%

0.1%

0%

0%

fracture

-

Roggendorf et al.52

Retrospective 
25/59

feldspathic 
ceramic

leucite-
reinforced 
ceramic

7 yrs
13%

1.8%

fracture 

caries 

endodontic 
treatment

van Dijken & 
Hasselrot53

Retrospective 

105/228
leucite-
reinforced 
ceramic

12.5 yrs

11-15 yrs

24%

1.9%

debonding

fracture

caries
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ful polishing of these roughened areas. The second 
phase of fractures occurred after 10 years, due to the 
fact that the adjacent enamel was abraded significant-
ly more than the ceramic, resulting in positive ceramic 
steps.55 If these step formations are not adjusted, ini-
tial cracks are initiated at exactly these points of un-
supported ceramic. In another clinical trial evaluating 
ceramic inlays/onlays, the clinical experience of the 
operator was clearly proven.56 Regarding the luting 
systems, only slight differences were noticed between 
different luting agents. Finally, in the clinical study of 
Guess and colleagues,51 none of the pressable lithium 
disilicate glass-ceramic partial crowns (e.max Press, 
Ivoclar Vivadent; Schaan, Liechtenstein) failed after 
seven years. This excellent clinical performance can be 
explained by the high flexural strength (440 MPa) and 
the favorable physico-mechanical properties reported 
in vitro.57-59

Treatment of Generalized Tooth Wear with Direct 
Composite Restorations
Generalized tooth wear is a problem commonly seen 
in general practice. Restorative treatment is indicated 
if there is loss of vertical dimension, if there are es-
thetic complaints, in case of hypersensitivity, and 
shine-through of the pulp. In most wear cases, restor-
ative treatment must be combined with an increase 
in vertical dimension of occlusion.60 If enough tooth 
structure is left for bonding, different treatment op-
tions with adhesive restorations are possible: 

• All teeth are restored with direct composite res-
torations. Advantages are the minimally invasive 
preparations and the lower cost compared to 
indirect adhesive restorations (Figs 13-18). 

• A combination of direct composite restorations 
and indirect partial adhesive restorations to 
restore teeth with larger defects. 

• Indirect adhesive partial restorations are placed 
on (almost) all teeth. 

Although the most durable result is expected with 
the last treatment option, no clinical trials are avail-
able to confirm this. The only restorative treatment 
option that has been studied in medium-term clini-
cal trials is total rehabilitation with direct composite 
restorations (Table 6).61-63 Bartlett and colleagues62 
concluded that direct and indirect microfilled com-
posite restorations are contraindicated for treatment 
of severe tooth wear, as very high failure rates were re-
corded after three years (direct, 44%; indirect, 56%). 
These results differ from the results of two more recent 
clinical trials carried out by experienced operators.61,63 
A highly filled hybrid composite was used. AFR was 

favorable (1.5%). The most common reason for failure was fracture. Sev-
eral restorations showed an acceptable deterioration of the margins and 
surface texture. These last two studies concluded that direct composite 
restorations are successful in the treatment of severe tooth wear in the 
medium term. 

Conclusions
At present, direct composite materials are no longer limited to small res-
torations. Enough clinical proof is available that placement of more com-
plex direct composite restorations is justified. A number of factors will 
determine the choice between a direct composite and an indirect bonded 
ceramic restoration. Direct composite restorations are preferred if the 
dentist would like to treat as minimally invasively as possible, obtaining 
an acceptable esthetic result. In addition, repair of the restorations is easy 
and will lengthen their lifespan. Direct composite restorations placed by 
an experienced operator guarantee success in the medium to long term. 
The influence of the patient factor on the clinical performance of direct 
composite restorations should not be underestimated. 

An indirect bonded ceramic restoration is selected if the patient would 
like to have a more durable and optimal esthetic result. The procedure for 
placement of indirect adhesive restorations is more technique-sensitive, 
which results in a higher probability of failure. Moreover, the operator 
plays an important role. He/she must select the correct materials and 
ensure that all steps of the clinical procedure are carried out correctly. 
Under these conditions, indirect adhesive restorations guarantee long-
term success. 

In contrast to the direct composite 
veneer, bonded ceramic veneers are 
one of the most studied adhesive 
restoration types.
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Figure 13: Image of a 23-year-old male patient with severe generalized tooth wear due to a combination of excessive 
intake of acidic drinks (cola, sport drinks) and bruxism. The patient complained about esthetics and increased tooth 
sensitivity. The treatment consisted of total rehabilitation with direct composite restorations.

Figure 14: Initial presentation: occlusal view of upper jaw 
showing extreme tooth wear with dentin exposure on all teeth. 

Figure 15: Initial presentation: occlusal view on lower jaw showing 
extreme tooth wear and some interproximal caries lesions.

Figure 16: Final result after 
placement of direct composite 
restorations on all upper and 
lower teeth. Regarding tooth 
preparation, the dentin surface was 
roughened with a diamond bur 
and the enamel by sandblasting. 
A nanofilled composite was used. 
A highly clinically acceptable 
result was obtained with a good 
prognosis in the medium term.
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Figure 17: Final result of the occlusal view of the upper jaw. Figure 18: Final result of the occlusal view of the lower jaw.

Table 6. Medium-Term Clinical Trials Evaluating Direct Composite Restorations for Treatment of 
Generalized Tooth Wear

Author 
Study type

Patients/
Restorations

Materials Duration Failure (%)

AFR (%)

Main 
reasons for 
failure

Attin et al.61

Retrospective 

7/75

premolars/
molars

3E&Ra

fine HC (58 
vol%)

5.5 yrs
1%

0.2%
fracture

Bartlett & 
Sundaram62

Prospective 

16/32

premolars/
molars

3E&Ra

MC
3 yrs

direct: 44%

14.6%

indirect: 56%

18.6%

fracture

loss of 
restoration

Hamburger et al.63

Retrospective 

18/332

all teeth

3E&Ra

fine HC (70 
vol%)

4 yrs

6 months- 
12 yrs

7%

1.7%
fracture

MC = microfilled composite; HC = hybrid composite; 3E&Ra = two-step etch-and-rinse adhesive
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(CE) Exercise No. jCD20

Operative (Restorative) Dentistry AGD Subject Code: 250

The 10 multiple-choice questions for this Continuing Education (CE) self-instruction exam are based on the article, “Clinical 
Performance of Direct and Indirect Adhesive Restorations” by Marleen Peumans, PhD, DDS. This article appears on pages 110-127. 

The examination is free of charge and available to AACD members only.  AACD members must log onto www.aacd.com to take 
the exam. Note that only Questions 1 through 5 appear in the printed and digital versions of the jCD; they are for readers’ 
information only. The complete, official self-instruction exam is available online only—completed exams submitted any other way 
will not be accepted or processed.  A current web browser is necessary to complete the exam; no special software is needed.  The 
AACD is a recognized credit provider for the Academy of General Dentistry, American Dental Association, and National Association 
of Dental Laboratories. For any questions regarding this self-instruction exam, call the AACD at 800.543.9220 or 608.222.8583.

1. In comparing direct and indirect adhesive restorations, literature 
has shown which of the following to be true?

a. Current long-term clinical trials show that indirect partial ceramic 
restorations demonstrate a higher annual failure rate (AFR) com-
pared to their similarly sized direct composite restorations.

b. Current clinical trials show that indirect partial ceramic restora-
tions demonstrate a lower AFR compared to their similarly sized 
direct composite restorations.

c. More long-term clinical trials are available for direct composite 
restorations than for indirect composite restorations.

d. More medium- and long-term clinical trials are available for par-
tial ceramic restorations than for full-ceramic crowns or porcelain 
veneers.

2. What is the most critical factor affecting the longevity of direct 
composite restorations?

a. The filler content of the direct composite.
b. The patient’s home care of the restoration.
c. The human factor (patient and operator).
d. The type of adhesive used.

3. Class V non-carious cervical lesion restorations have which of 
the following characteristics?

a. The border of the lesion is enamel or cementum, which bond 
equally to the restorative material.

b. The major portion of tooth surface to bond to consists of 
eburnated dentin.

c. The restorative surface of the lesion is predominantly roughened 
enamel, which leads to the high success rate of these 
restorations.

d. These lesions provide only a minimal amount of macro 
retention.

4. Selective etching of enamel with phosphoric acid prior to ap-
plication of the adhesive had what result in Class V composite 
restorations?

a. Lower frequency of small marginal defects.
b. Higher frequency of large marginal defects.
c. Lower frequency of superficial marginal discoloration at the 

gingival junction of the restoration.
d. Higher frequency of superficial marginal discoloration at the 

enamel junction of the restoration.

5. Studies comparing Class II, IV, and V composite restoration have 
found which of the following?

a. The bonding procedure for a Class IV restoration is most com-
plicated by the large amount of bonding surface that is dentin 
compared to Class II and V restorations.

b. The mechanical properties of the composite are less important 
to the outcome than the actual performance of the adhesive in 
non-carious cervical lesions.

c. Microfilled composites can be used with equal success in Class 
II, IV, and V restorations.

d. A small-particle hybrid composite is the material of choice for 
the majority of Class II, IV, and V restorations.

To see and take the complete exam, log onto www.aacd.com/jcdce,  
and log in.
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The Journal of Cosmetic Dentistry’s Book Review 
is an opinion piece by jCD reviewers. It highlights 
works that are currently available from publishers 
in the dental industry.

High-Strength Ceramics: Interdisciplinary Perspectives comprises contribu-
tions from an impressive lineup of world-renowned clinicians, ceramists, 
and researchers. The book is divided into 13 chapters, with the first 3 
chapters dedicated to theoretical and research aspects of various high-
strength ceramics, including lithium disilicate and zirconia. The subse-
quent chapters apply this knowledge to clinically relevant scenarios, 
ranging from inlays/onlays and veneers on natural teeth, to abutments 
and definitive restorations on implants, plus novel approaches such as 
monolithic zirconia oral rehabilitation and zirconia implants. The book 
concludes with a chapter on CAD/CAM workflow for indirect ceramics 
from inception of digital impressions to delivery of the fabricated units. 

The book’s research is comprehensive, particularly that relating to 
the practice-based research network (PBRN) trials, the ultimate test for 
any dental material in the hostile oral environment. In addition, the last 
few decades have seen many metal-free substitutes zealously marketed 
by dental manufacturers, which have proved catastrophic failures; one 
of the valuable aspects of this book is that it redresses the commer-
cial hype with scientific and clinical-based realities. Having numerous 
authors from different disciplines adds diversity and variety, and allows 
assimilation of a single topic in a single chapter. 

The book could have been improved by including clinical examples 
of ceramic failures. This omission is particularly relevant for elective 
ceramic “smile makeovers,” which are time-consuming for the clini-
cian and costly for the patient. The beautiful results shown are just a 
few weeks or months post-treatment; it would have been useful to 
show some medium- to long-term failures, and more importantly, the 
management of such consequences. Furthermore, some of the anterior 
esthetic case studies, with impeccable postoperative results, may be 
considered as “overtreatment” by disciples of direct, minimally invasive 
restorations.

In summary, this is a laudable book that addresses the benefits 
and limitations of indirect ceramic restorations. The clinical work is 
inspirational and the theoretical knowledge irreproachable. It will serve 
as a useful text for those wishing to update themselves on the latest 
possibilities for using ceramics in clinical practice.
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jCD Book Review

Title: High-Strength Ceramics: Interdisciplinary Perspectives 

Editors: Jonathan L. Ferencz, DDS; Nelson R.F.A. Silva, DDS, MS, PhD; 
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Publisher: Quintessence Publishing

A Special Gift for jCD Readers: 

Take advantage of a special offer from 
Quintessence Publishing! As an AACD 
member, you can receive a preview download 
of High-Strength Ceramics and 25% off the 
regular price. Simply enter promo code 
JCD2015 at checkout. To take advantage of 
this discount, visit:  
http://www.quintpub.com/jcd/ 

The clinical work is inspirational and the 
theoretical knowledge irreproachable. 
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