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Zirconia Rehabilitation 
Focused on the Emergence 
Profile: A Case Report

ABSTRACT
The first choice for anterior rehabilitation has been metal-free materials due to their 

successful aesthetic results. However, the definitive clinical work accuracy may be af-
fected by the lack of clinicians’ expertise and familiarization with the latest techniques, 
as well as recurrent laboratory procedures. This manuscript presents a clinical experi-
ence with zirconia ceramic for anterior crowns and zirconia CAD/CAM abutments, in-
cluding both clinical and laboratory steps after the implant installation. The ‘emergence 
profile’ and the ‘double scanning’ techniques obtained by the waxing technique appear 
to be a very promising procedure for aesthetic improvement of the single-implant zirco-
nia restoration in anterior teeth.

INTRODUCTION
The increase in aesthetic requests from patients at dental offices has 

been frequently associated with the poor aesthetics promoted by metal-
ceramic prostheses and most recently to allergenic effects.1, 2 Several met-
al-free ceramic systems have been developed for the dental market in the 
last years,3-8 drawing patients and clinicians’ attention to: color stability, 
low thermal conductivity, abrasion resistance and biocompatibility.5, 6, 9-13 
However, when ceramics are not supported by a metallic infrastructure, 
they are intensively affected by the crack propagation or even a full frac-
ture.3, 6, 14

Several advances in their composition and processing techniques have 
been developed to minimize the friability and to improve ceramic mate-
rials,4-6, 13, 15 and to achieve aesthetics and better mechanical properties. 
In this scenario, the zirconia-based material has been the choice of the 
prosthetic dentistry when excellent mechanical and chemical properties 
are the targets. 

Considering that the peri-implant soft tissues morphology in anterior ar-
eas is not flat, the emergence prosthetic profile should then reproduce 
the natural soft tissue scalloping. The use of stock abutment may result 
in a round shaped mucosa, with an emergence profile lacking natural ap-
pearance. Conversely, an anatomical implant abutment shape may help 
support the surrounding soft tissues; also, this aspect may influence the 
stability of the buccal peri-implant soft tissues.16

There is still some difficulties from the clinician and technician to achieve 
a correct emergence profile because many horizontal compressions will 
appear around the pillar. These compressions are usually responsible for 
the vertical retraction and the incorrect and very current emergence pro-
file acquisition, which would suggest a technique using a previous waxing 
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and a double scanning technique for controlling the gingival 
compression and the ceramic thicknesses. The present manu-
script aims to describe a clinical experience of zirconia CAD/
CAM abutment and crowns made with the ‘double scanning’ 
technique with the objective of providing dental aesthetics 
and mechanical support for the soft tissue after implants in-
stallation.

CASE REPORT
A 63-years-old female patient in excellent health conditions 

reported aesthetic discomfort at the anterior region. After 
discussing all possibilities of treatment with the patient, the 
choice were the implants with cone-morse connections on 
teeth #7 and #10 followed by metal-free zirconia abutments 
and total crown restorations. The periapical radiographic im-
ages in Figure 1 – A and B illustrate the implants already in-
stalled and the Figure 1 – C shows the clinical aspect after it. 
The present treatment report describes the prosthetic reha-
bilitation sequence after the implant surgery.

Figure 1: (A) and (B) Periapical radiograph images and intraoral 
pre-prosthetic treatment photograph of the patient showing 
teeth #7 and #10 with implants with cone-morse connections 
at (Flash 3.5 x 13 mm – Conexão Prosthetic System, Brazil); (C) 
The clinical aspect after the implants’ installation

The patient signed a consent treatment term. The clinical 
treatment sequence was divided into five sessions, as follows:

Diagnostic procedures, wax-up and provisional 
restorations 
In the first clinical session, occlusion was analyzed, and 

several photographs were taken to analyze the aesthetic and 
functional condition of the remaining adjacent teeth, evalua-
tion of the anterior guidance, aesthetic profile and smile har-
mony. The initial appearance is illustrated in Figure 1, showing 
healthy dental tissue appearance after six-month of implant 
installation. Initial impressions were taken through the closed 
tray impression technique using addition silicone material 
The shade of the crowns was determined as A2 according to 
the VITA shade guide 

The model was obtained with Type IV gypsum and artificial 
gingiva with the analogous of the implant platform, a diag-
nostic wax-up was made with the last configuration (Figure 2). 
An initial silicone guide was made to evidence the amount of 
the metallic UCLA abutment to be removed (Figure 3 – A) and 
the inclination of the future zirconia crown (Figure 3 – B). The 
metallic UCLA abutment reduction was completed for both 
future lateral crowns and double checked with the silicone 
guide (Figure 4 – A). In this phase, UCLAs were filled with resin 
for wax abutment building. It was also possible to observe 
and to preview the need for palatal or buccal reorientation of 
the metallic UCLAs (Figure 4 – B).

UCLAs were then personalized in a next waxing step and re-
positioned in the individual model (Figure 5-A) and also in the 
total cast (Figure 5 – B) for a new inclination check and a com-
plete preview with the gingival support.

A
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Figure 2: (A) Diagnostic waxing –up of teeth #7 and #10. 
(B) Sculpture of the artificial gum with a blade nº11 and a 
diamond bur to create the correct emergence profile.

Figure 3: Silicone guide obtained to reduce the metal UCLA 
abutment: (A) before metallic UCLA reduction and (B) after 
metallic UCLA reduction.

Figure 4: (A) Front view UCLAS reduction of teeth #7 and 
#10 by the silicone guide and (B) Resin-filled UCLAS for wax 
abutment building.

Figure 5: (A) Personalized abutment waxing and (B) UCLAs 
waxing positioned for check using the silicone guide and 
the gingival support.
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Ceramic restorations
In special for this clinical treatment, the ‘double scanning’ 

technique was used, with Ceramill Motion 2, CAD/CAM sys-
tem. First, the resin-filled metal structure was scanned and 
subsequently, the waxed abutments were scanned (Figure 6 
– A and B). 

Using software design, the abutment delimitation for the 
edge of the coping and insertion axis were then determined 
(Figure 7 – A) and the designated area for the virtual waxing-
up (drawing of the coping to be milled) (Figure 7 – B) could be 
defined. Internal (Figure 8 – A) and external (Figure – B) check-
ing of the coping were also performed. 

After the zirconia was milled, the UCLAS were ready for 
supra-structure cementation (Figure 9 – A). Supra-structures 
were then cemented onto the metallic bases with the resin-ce-
ment (Figure 9 – B). With both zirconia copings and abutments 
ready, space verification for the ceramic covering was made 
with the silicon guide (Figure 10 – A and B). For the definitive 
form, with aesthetic onto zirconia copings, nano-fluorapatite 
ceramic was applied.

Figure 6: (A) Scanning of the metal structure filled with res-
in before the abutment scanning and (B) abutment scan-
ning after waxing.

Figure 7: (A) Abutment delimitation for the edge coping 
and (B) drawing of the coping to be machined.

Figure 8: (A) Internal coping check and (B) external coping 
check.
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Figure 9: (A) UCLAS ready for supra-structure in zirconia 
cementation and (B) supra-structures cemented onto me-
tallic bases with the resin-cement.

Figure 10: (A) Zirconia copings and abutments ready for 
verification and (B) space verification for the ceramic cov-
ering checked with the silicon guide. 

Clinical procedures: cementation and follow-up
In the second session, the abutments were positioned for 

accuracy, inclination and aesthetics check of the cervical re-
gion (Figures 11 and 12 – A and B). The ceramic restorations 
were positioned before cementation and interproximal con-
tacts were verified. The abutments were screwed onto the 
implants with 20 Ncm torque using proper implant torque 
wrench, following manufacturer’s instructions manual. The 
abutment surface was treated with phosphoric acid 35% fol-
lowed by water cleansing with the adjacent teeth protected by 
a Teflon® ribbon. The ceramic restorations were cemented 
using the dual-polymerized resin-based luting cement. 

At the end of this session, the intercuspation (Figure 8 – A) 
was evaluated. An incisal view (Figure 8 – B) highlighted the 
superior arch harmony. As a result, it was possible to observe 
the morphological smile harmony, healthy periodontal tissues 
condition and occlusion (Figure 13 – A and B) and the patient’s 
satisfaction (Figure 14). The patient received postoperative 
care instructions and recall appointments were scheduled. 

Figure 11: (A) Proof of the abutment of tooth #7 and (B) ce-
mentation of the final crown.
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Figure 12: (A) Proof of the abutment of tooth #10 and (B) 
cementation of the final crown.

Figure 13: Definitive crowns view: (A) intercuspation and 
(B) anterior view.

Figure 14: Smile harmony and patient’s satisfaction.

DISCUSSION
Since the CEREC system was introduced, several techniques 

were used for accuracy improvement of dental prostheses, 
such as single implant scans using a hand-scan unit, reverse 
engineering (wax-up pattern scan of the definitive restora-
tion) and, most recently, the ‘double scanning’ method. In this 
method, the first scan captures the surface and the implant 
position while the second scan captures the pre-waxed defini-
tive restoration.17

In the present study, two zirconia abutments and crowns 
obtained with the double scanning technique were described. 
The technique could be used to produce complicated zirconia 
copings with CAD-CAM to get the definitive restoration with 
proper equal porcelain length. During this process, the scan-
ning software can overlay the two sets of data, fitting the vir-
tual restoration to the laboratory analogs. This precision can 
be promoted due to the characteristic of a contact scanner 
when compared to an optical scanner,17 which can contrib-
ute to generating better margin interfaces fit and also prevent 
fracture, chipping, and any other common ceramic failures.

Fractures in zirconia abutments have been reported,18-20 the 
reason this type of rehabilitation applied to posterior teeth re-
mains questionable.21 On the other hand, zirconia abutments 
have been attracting attention due to high cumulative success 
rates in clinical trials. A recent 11-years clinical trial showed 
a cumulative success rate of 96.3% for abutments and 90.7% 
for crowns, suggesting that customized zirconia single implant 
abutments exhibit excellent long-term outcomes in anterior 
(and premolar) regions.22 Another recent study has shown 
that the superstructure-geometry could be the main reason 
for the fractural behavior of the zirconia abutments23 and not 
only the material itself. In a study considering three differ-
ent types of abutments (n=20), some authors revealed that 
both zirconium and metallic implant abutments showed they 
can withstand clinical loads above normal mastication range24 
Although alumina abutments have already been used for the 
same purpose, some authors reported that some of them 
fractured after two years of loading charge, which makes zir-
conia abutments, with their superior mechanical properties, 
an alternative for supporting single-tooth implant restora-
tions in the aesthetic zone.25
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For the present study, the geometry and the angulation were 
checked and planned to avoid future fracture of both core and 
crown materials, as the implant angulation seemed to play 
a significant role in the treatment. A previous study recom-
mends implant angulation lower than 30 degrees to improve 
fracture resistance of overlaying CAM-milled zirconia single 
crowns.26 Another study which investigated the clinical per-
formance of cemented customized zirconia abutments sug-
gested that metallic-zirconia abutments may be comparable 
to currently available aesthetic implant abutments15 and good 
clinical outcomes from all-ceramic single-tooth implant resto-
rations have also been reported.27, 28 The customization of the 
metallic pillar in the current study was made because when 
pre-fabricated metallic structures are used, the metallic struc-
ture remains with a lower height, providing lower retention to 
a supra-structure of zirconia. Moreover, the implant system 
used does not offer a metallic link option, and the gingival 
biotype as seen in Figure 1 is very slender.

Researchers and clinicians have been concerned about the 
influence of the abutment material on the color of the peri-
implant soft tissues29-31 to achieve result excellence. Therefore, 
simplified but efficient laboratory and clinical procedures are 
fundamental to the treatment planning success. However, de-
spite the previous knowledge about the difference in the peri-
implant soft tissue color if compared to the soft tissue color 
around natural teeth, notwithstanding which type of restora-
tive material is selected, titanium abutment has been present-
ing lower aesthetics than gold or zirconia abutments.29 In the 
present study, even though the rehabilitation of tooth #7 had 
a lower thickness of peri-implant soft tissue available, both 
teeth presented very similar definitive aesthetic appearance. 
This aspect corroborates to the finding of the recent studies 
mentioned,30, 31 showing that the thickness of the peri-implant 
soft tissue does not seem to be an essential factor in the abut-
ment impact on the soft tissue color.29 Hence, another advan-
tage of the double scanning technique used in the present 
study was to guarantee the marginal cervical accuracy of the 
abutment and the crown to improve aesthetics, which can be 
acknowledged in the results.

SUMMARY
The double scanning technique and the emergence profile 

obtained by the waxing technique appear to be a very promis-
ing procedure to improve the aesthetic of the single-implant 
zirconia restoration in anterior teeth.

Manufacturers’ Details
•	 Implants: Flash 3.5 x 13 mm – Conexão Prosthetic System, 

Brazil; 

•	 Impression material: Virtual, Ivoclar Vivadent, Schaan, Liech-
tenstein;

•	 Shade guide: Vitapan 3D Master®, VITA, Germany;

•	 Gypsum: Super Rock®, Noritake, Tokyo, Japan;

•	 Artificial gingiva: Gingifast Rigid®, Zhermack, Badia Polesine, 
Italy;

•	 Silicone guide: Zetalabor®, Zhermack, Badia Polesine, Italy;

•	 Resin: Pattern Resin LS®, GC, Alsip, Illinois, USA;

•	 Ceramil Motion 2, CAD-CAM system: Amann Girrbach®, 
Voralberg, Austria;

•	 Resin-cement: Panavia®, Japan, Kuraray;

•	 Ceramic: IPS e.max Ceram®, Ivoclar Vivadent, Schaan, Liech-
tenstein;

•	 Torquimeter: Conexão Sistemas de Prótese, São Paulo, Brazil;

•	 Luting cement: U200® (3M ESPE, St. Paul, Minnesota, USA;

•	 Cerec system: Sirona®, Bensheim, Germany;
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