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ABSTRACT

Greyish pigmentation of the mucosa around implants after abutment 
insertion and crown cementation is considered an esthetic failure. 
This pigmentation is due to use of metallic abutments or a thin 
periodontal biotype. The purpose of the present report was to 
improve gingival esthetic appearance of patients with thin biotype, 
by modifying color in the sub-mucosal region of a screwed-on, 
custom made, zirconium abutment, successfully improving gingival 
aesthetics in a right lateral incisor.
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RESUMEN

Se considera un fracaso estético la visible decoloración grisácea de 
la mucosa periimplantar, después de la inserción del pilar y la ce-
mentación de la corona, esto se debe al uso de pilares metálicos o 
a un biotipo periodontal delgado. El objetivo de este reporte de caso 
es mejorar la apariencia estética gingival en pacientes con biotipo 
delgado, modificando el color en la región submucosa de un pilar 
personalizado atornillado de zirconio en un incisivo lateral derecho.
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IntroduCtIon

An implant-supported crown for a single tooth 
in the anterior section of the mouth represents an 
alternative with excellent results. Materials most used 
to achieve this are metallic abutments with a ceramic-
metal restoration, or zirconium abutments with a 
fully ceramic crown. Nevertheless, use of metallic 
abutments is associated to aesthetic problems.

Due to its excellent mechanical retention,1 for many 
years, titanium has been the material preferred by 
manufacturers to achieve standardized abutments 
for implants. Nevertheless, their grey hue becomes 
visible in the presence of a thin periodontal biotype, 
creating thus a gingival appearance different from the 
gingival tissue of adjoining teet;2 moreover, in case of 
a gingival recession occurring after the restoration, 
the titanium abutment results exposed, negatively 
affecting patient’s aesthethics.3,4 Although viable from 
the prosthetic perspective, these restorations can 
become an aesthetic failure.5

Based on scientific evidence, periodontal biotype 
can be diagnosed through clinical inspection, observing 
periodontal probe transparency through the mucosa.6,7

When mucosa measures over 1 mm in thickness, 
it is considered thick periodontal biotype; mucosa 

with thickness lesser than 1 mm is defined as thin 
periodontal biotype, it exhibits a delicate, almost 
translucent appearance and is susceptible to gingival 
recession,7,8 generating a greyish, unaesthetic effect 
known as «shine through» underneath the mucosa 
located around the implant.9

To replicate appearance of a natural tooth is of 
the utmost importance, therefore, anatomy, color 
appearance and thickness of the mucosa surrounding 
the implant must be evaluated. These are decisive 
and determinant factors in order to achieve soft 
tissue aesthetics.10
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There are other factors that influence restoration 
aesthetics such as implant position, shape, contour 
and color of the prosthetic abutment.11

A study that assessed restorations on single tooth 
implant in aesthetic zone revealed that 60% of all 
cases exhibited color inequality between restoration 
soft tissue over implant when comparing it with 
the natural tooth. This represents one of the main 
problems found when performing implant-supported 
restorations.5

Z i rcon ium abutments  were in t roduced in 
implantology in an effort to improve this disadvantage. 
When compared to titanium-made devices, these 
abutments possess excellent biological advantages 
such as low bacterial adhesion and biocompatibility 
with soft tissue,10-13 thus, zirconium abutments provide 
highly aesthetic results.

The target of the present report was to show color 
modification in the sub-mucosa area of a custom-
made screwed-on zirconium abutment, successfully 
improving gingival esthetics.

ClInICal Case report

A 24 year old female, in apparent good general 
heal th,  sought consul tat ion due to marginal 
inflammation at the site of the right upper lateral 
incisor, with 8 mm vestibular probing depth as well as 
a ceramic crown restoration; patient lacked history of 
untoward functional habits (Figure 1).

X-ray evaluation revealed one endodontically 
treated tooth, a lesion at the periapex and a fiber glass 
post (Figure 2).

Based on clinical and radiographic examination 
a diagnosis of longitudinal root fracture with poor 
prognosis was emitted.

Indications that prompted tooth extraction and 
immediate implant placement were the following: root 

fracture, advanced bone support loss, retained primary 
tooth, endodontic failures, non-restorable crown and 
dento-alveolar trauma.

After discussing different treatment options and with 
the patient’s consent it was decided to substitute the 
tooth for an implant supported crown.

Requested studies such as panoramic and 
periapical X rays, photographs, study models and 
computerized axial tomography (CAT), allowed 
identification of anatomical structures, bone quality 
and availability.

The patient was medicated with etoricoxib-type 
analgesic (100 mgs every 24 hours), antibiotic 
(clindamycin 300 mg every 6 hours), extra oral ice 
pack applications were recommended for the first day 
as well as 0.2% chlorhexidine rinses for eight days.

Local, infiltrative anesthesia was applied to the area 
(2% lidocaine hydrochloride roxicaine) was applied to 

Figure 1. Initial intra-oral view.

Figure 2. Initial X-ray.

Figure 3. Extraction preserving socket.
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the area of the right upper lateral incisor. After this, the 
tooth was extracted with socket preservation (Figure 3). 
A 3.5 x 13 mm Replace Select (Nobel Biocare) implant 
was placed. Implant primary stability was confirmed by 
insertion of a 35 Ncm torque; in order to compensate 
vestibular wall alterations space between implant and 
buccal wall was sealed with Bi-Oss small medullar particle 
bone graft (Geistlich Pharma) (Figure 4). Immediate 
provisional treatment was achieved with prefabricated 
plastic abutment (Nobel Biocare) (Figure 5).

Final impression was taken six months after 
healing with an impression coping. Abutment pattern 
was manufactured with acrylic resin (Pattern Resin 
GC). After this it was subjected to scanning with CAD/
CAM technique (Procera Forte, Nobel Biocare USA) 
using zirconium (Procera oxido de zirconio, Nobel 
Biocare USA). Abutment setting and adaptation was 
verified with a periapical X-ray (Figure 6). Ceramic 
was applied on the polished zirconium abutment, with 
incisal guide parameters and aesthetics similar to the 
contra-lateral tooth.

A 0.5 mm thick layer of pink ceramic (Ivoclar 
Vivadent) was placed in the sub-mucosal section of the 
custom built abutment, according to manufacturer’s 

indications, mimicking the color of gingival tissue of 
adjacent teeth (Figure 7), in order to compensate the 
greyish hue of the mucosa observed when the tooth is 
lacking this pinkish ceramic layer in cervical position 
(Figure 8).

Final restoration was screwed on with a 15 Ncm 
torque (Figure 9); 24 months after prosthetic load, 
mucosa surrounding the implant was found to be in 
suitable circumstances.

Figure 4. 3D position of implant.

Figure 5. Temporary restoration.

Figure 6. Periapical X-ray.

Figure 7. Abutment with pink-hued ceramic.
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dIsCussIon

Based on scientific evidence, it can be proposed 
that parameters bearing influence on mucosa located 
around the implant are tissue thickness and abutment 
material.14,15 This case report documents the impact 
exerted by color modification on the sub-mucosal 
section of a zirconium abutment, which yielded 
favorable aesthetic results.

Thickness of mucosa surrounding the implant 
has been assessed to possess an average of 2.0 ± 
0.7 mm. Chang et al8 and Olson et al,16 in this case 
tissue thickness was lesser than 2 mm. According to 
Park et al9,17 tissue surrounding the implant tends to 
be delicate, with an almost translucent appearance, 
al lowing t i tanium abutments to show through 
leaving a greyish appearance at the margin level. 
Discoloration caused by a titanium abutment can be 
decreased as opposed to titanium-made abutments; 
it is clinically visible at the level of the implant in the 
aesthetic area. Therefore, use of zirconium implants 
(ZrO2) are indicated for use in highly demanding 
aesthetic areas.4,18,19

Nevertheless, Bresan et al20 report that white 
zirconium abutments generate mild discoloration in 
thin mucosa; in order to counteract this effect, Buchi 

Figure 8. Greyish mucosa around the implant.

Figure 9. Final screwed-on restoration.

et al10 propose zirconium abutment modification by 
applying pinkish ceramic in the sub-mucosa area; this 
technique achieves excellent results. In the present 
case, this observation was confirmed, for that reason, 
the zirconium abutment in the whitish sub-mucosal 
area was masked with pinkish ceramic, in the crown 
area fluorescent ceramic was used, eliminating thus 
the greyish hue caused by the gingival translucency 
of the mucosa surrounding the implant. An additional 
factor is that the pink ceramic translucency is 
compensated, preserving tissue luminosity as well as 
natural-looking mucosa change of color which satisfied 
patient’s requirements.

ConClusIon

Type of material used for abutment and mucosa 
thickness bear significant influence in the change of 
color of mucosa surrounding the implant; this requires 
modification of the abutment sub-mucosa area with 
the application of pinkish-hued ceramic.

Additional surgery involving connective tissue graft can 
be avoided with the use of a modified ceramic abutment 
in the cervical region. Before restoring an implant in 
the esthetic zone, the patient must be consulted on the 
matter of cost-benefit of the final restoration.

referenCes

1. Andersson B, Odman P, Lindvall AM, Brånemark PI. Cemented 
single crowns on osseointegrated implants after 5 years: results 
from a prospective study on CeraOne. Int J Prosthodont. 1998; 
11 (3): 212-218.

2. Kan JY, Morimoto T, Rungcharassaeng K, Roe P, Smith DH. 
Gingival biotype assessment in the esthetic zone: visual versus 
direct measurement. Int J Periodontics Restorative Dent. 2010; 
30 (3): 237-243.

3. Blatz MB, Bergler M, Holst S, Block MS. Zirconia abutments for 
single-tooth implants--rationale and clinical guidelines. J Oral 
Maxillofac Surg. 2009; 67 (11 Suppl): 74-81.

4. Jung RE, Sailer I, Hämmerle CH, Attin T, Schmidlin P. In vitro 
color changes of soft tissues caused by restorative materials. 
Int J Periodontics Restorative Dent. 2007; 27 (3): 251-257.

5. Fürhauser R, Florescu D, Benesch T, Haas R, Mailath G, 
Watzek G. Evaluation of soft tissue around single-tooth implant 
crowns: the pink esthetic score. Clin Oral Implants Res. 2005; 
16 (6): 639-644.

6. Happe A, Stimmelmayr M, Schlee M, Rothamel D. Surgical 
management of peri-implant soft tissue color mismatch caused 
by shine-through effects of restorative materials: one-year follow-
up. Int J Periodontics Restorative Dent. 2013; 33 (1): 81-88.

7. De Rouck T, Eghbali R, Collys K, De Bruyn H, Cosyn J. The 
gingival biotype revisited: transparency of the periodontal probe 
through the gingival margin as a method to discriminate thin 
from thick gingiva. J Clin Periodontol. 2009; 36 (5): 428-433.

8. Chang M, Wennström JL, Odman P, Andersson B. Implant 
supported single-tooth replacements compared to contralateral 
natural teeth. Crown and soft tissue dimensions. Clin Oral 
Implants Res. 1999; 10 (3): 185-194.



Revista Odontológica Mexicana 2017;21 (4): 253-257 257

www.medigraphic.org.mx

9. Park SE, Da Silva JD, Weber HP, Ishikawa-Nagai S. 
Optical phenomenon of peri-implant soft tissue. Part I. 
Spectrophotometric assessment of natural tooth gingiva and peri-
implant mucosa. Clin Oral Implants Res. 2007; 18 (5): 569-574.

10. Büchi DL, Sailer I, Fehmer V, Hämmerle CH, Thoma DS. All-
ceramic single-tooth implant reconstructions using modified 
zirconia abutments: a prospective randomized controlled clinical 
trial of the effect of pink veneering ceramic on the esthetic 
outcomes. Int J Periodontics Restorative Dent. 2014; 34 (1): 29-37.

11. Jun SH, Ahn JS, Chang BM, Lee JD, Ryu JJ, Kwon JJ. In vivo 
measurements of human gingival translucency parameters. Int 
J Periodontics Restorative Dent. 2013; 33 (4): 427-434.

12. Kohal RJ, Klaus G. A zirconia implant-crown system: a case 
report. Int J Periodontics Restorative Dent. 2004; 24 (2): 147-153.

13. Kan JY, Rungcharassaeng K, Lozada J. Immediate placement 
and provisionalization of maxillary anterior single implants: 
1-year prospective study. Int J Oral Maxillofac Implants. 2003; 
18 (1): 31-39.

14. Sailer I, Zembic A, Jung RE, Hämmerle CH, Mattiola A. Single-
tooth implant reconstructions: esthetic factors influencing the 
decision between titanium and zirconia abutments in anterior 
regions. Eur J Esthet Dent. 2007; 2 (3): 296-310.

15. Jung RE, Pjetursson BE, Glauser R, Zembic A, Zwahlen 
M, Lang NP. A systematic review of the 5-year survival and 
complication rates of implant-supported single crowns. Clin Oral 
Implants Res. 2008; 19 (2): 119-130.

16. Olsson M, Lindhe J, Marinello CP. On the relationship between 
crown form and clinical features of the gingiva in adolescents. J 
Clin Periodontol. 1993; 20 (8): 570-577.

17. Ishikawa-Nagai S, Da Silva JD, Weber HP, Park SE. Optical 
phenomenon of peri-implant soft tissue. Part II. Preferred 
implant neck color to improve soft tissue esthetics. Clin Oral 
Implants Res. 2007; 18 (5): 575-580.

18. Jung RE, Holderegger C, Sailer I, Khraisat A, Suter A, 
Hämmerle CH. The effect of all-ceramic and porcelain-fused-
to-metal restorations on marginal peri-implant soft tissue 
color: a randomized controlled clinical trial. Int J Periodontics 
Restorative Dent. 2008; 28 (4): 357-365.

19. van Brakel R, Noordmans HJ, Frenken J, de Roode R, de 
Wit GC, Cune MS. The effect of zirconia and titanium implant 
abutments on light reflection of the supporting soft tissues. Clin 
Oral Implants Res. 2011; 22 (10): 1172-1178.

20. Bressan E, Paniz G, Lops D, Corazza B, Romeo E, Favero G. 
Influence of abutment material on the gingival color of implant-
supported all-ceramic restorations: a prospective multicenter 
study. Clin Oral Implants Res. 2011; 22 (6): 631-637.

Mailing address:
Dra. Ángela María Lozano Sánchez
E-mail: angelamlozano@gmail.com




