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Abstract
In recent decades, the pink aesthetic represents a relevant factor when evaluating long-term results 
in implant rehabilitation, mainly in the anterior sector. The immediate placement of implants after 
a tooth extraction is an alternative for the rehabilitation of edentulous patients, and despite its high 
success rate, the presence of recessions of the associated peri-implant tissues has been evidenced 
within its main complications, and the use of connective tissue grafts constitutes a tool that could 
allow preserving the stability of peri-implant mucosa. The objective of this literature review is to 
describe the use of connective tissue grafts simultaneously with the immediate post-extraction 
implant placement. This technique has shown good results measured in the pink aesthetic score 
in scientific studies, benefiting those cases with a thin gingival phenotype; likewise, fewer recesses 
of the peri-implant mucosa have been observed, which causes fewer associated complications and 
constitutes an alternative to achieve long-term stability, improvement of the peri-implant tissues 
and better clinical results.
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Introduction
Dental implants have been considered safe and predictable rehabilitation treatments that can be 

used to replace absent dental organs in partially or totally edentulous patients, where the survival 
range is greater than 90% [1]. When there is a prior indication of tooth extraction in the anterior 
sector, the immediate insertion of implants has become a routine exercise in surgical practice 
where achieving an optimal aesthetic result through the similar appearance between peri-implant 
tissues and tissues adjacent to natural dentition is one of the main objectives. If the parameters 
for the immediate placement of implants in a post-extraction socket are respected, the functional 
and aesthetic results are highly satisfactory, reducing consultation time and promoting a positive 
psychological impact on the patient [2,3]. Despite the fact that Immediate Implant Placement 
(IIP) is associated with a high success and survival rate, various associated complications have 
been described, including: Gingival recessions, inadequate amount of Keratinized tissue bands, 
unacceptable aesthetics, implant failures due to surgical trauma, premature loading, implant design, 
and anatomical limitations, among others [4]. Thus, the way to achieve aesthetic success begins 
with an understanding of the elements involved: The reproduction of the natural characteristics 
of the tooth and the establishment of peri-implant soft tissues; through an adequate diagnosis and 
treatment plan, including clinical and radiographic evaluations, as well as the patient's expectations 
[5,6]. Likewise, it has been identified that the presence of healthy peri-implant soft tissues is correlated 
with long-term success and aesthetic-functional stability, since not only the lack of keratinized 
tissue facilitates the accumulation of bacterial plaque but also leads to gingival recessions in the 
esthetic zone [7]. The long-term stability of the pink aesthetic around dental implants has been 
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highly associated with the gingival phenotype, as well as the height of 
the papillae, amount of keratinized tissue, and oral cortical tissue. In 
the case of soft tissue deficits at the time of IIP, the use of Connective 
Tissue Grafts (CTG) could be used simultaneously to achieve better 
aesthetic results and adequate gingival thickness [6]. The objective of 
this literature review is to describe the use of connective tissue grafts 
simultaneously with immediate post-extraction implant placement.

Surgical Procedure
Several indications have been suggested for the IIP, within 

them, the rehabilitation of a single dental piece that does not present 
periapical processes or associated root fractures, with adjacent teeth 
in good condition, presence of adequate and harmonious gingival 
architecture, as well as sufficient bone volume for implant placement 
[4]. A review of the literature revealed an a traumatic extraction 
protocol and immediate placement of the implant in the palatalized 
position, leaving a gap between the implant surface and the vestibular 
cortex [8-14]; additionally, the most widely used bone grafts have 
been autologous bone of the mandibular ramus [8,9], autologous 
bone + xenograft in a ratio of 1:1 [10,11]; and single use of xenograft 
[12-14]. The most widely used CTG donor site has been the hard 
palate [8,9,12] and the maxillary tuberosity [10,11], and the most 
used techniques for the placement of graft in the receiving area are the 
tunneling technique [8,9,12] and the enveloping technique [13,14].

Peri-Implant Mucosa Architecture
One of the frequently described complications during IIP is the 

presence of gingival recessions associated with the gingival phenotype, 
inadequate hygiene or decreased amount of a keratinized tissue band, 
which would additionally lead to bone loss, plaque accumulation 
poor peri-implant health and finally, implant failure. Thus, the 
simultaneous use of soft tissue grafts has been used to avoid such 
recessions and ensure greater stability of the peri-implant tissues in 
the long term [4,15]. In patients treated with IIP in conjunction with 
CTG, better results have been obtained regarding the architecture 
of the peri-implant mucosa. Likewise, the gain in the band width of 
keratinized mucosa has been up to 1 mm in those patients treated with 
CTG [9]. Regarding the vestibular gingival level, in areas with thick 
phenotypes there have been fewer changes associated, contrary to the 
areas with fine phenotype where greater changes have occurred; in 
addition to this, greater recessions have been described in those cases 
without the CTG application [9-12,14,16,17]. The gingival phenotype 
plays a critical role in peri-implant health and long-term stability. For 
this reason, the simultaneous placement of CTG is a good alternative 
to achieve a better prognosis, especially in those cases where the 
gingival phenotype requires it and where the width of the keratinized 
gingiva prior to implantation is not favorable.

Pink Esthetic Score (PES)
Despite the fact that the success rates in IIP are high, the main 

focus of the study has been aimed at achieving optimal long-term 
aesthetic results, with the intention of imitating a natural tooth, 
taking into account important factors such as a suitable position 
and inclination of the implant [10,14]. Furhauser et al. [18] created 
a score to evaluate dental aesthetics called PES, a peri-implant soft 
tissue evaluation tool that takes into account the mesial and distal 
papillae, as well as the level, contour, color and texture of the soft 
tissue, with a maximum score of 14 points. The purpose of the score 
is to determine the aesthetic success of soft tissues associated with 
implant rehabilitation in the aesthetic sector. Similarly, Belser et al. 

[19] proposed an evaluation alternative called PES/White Esthetic 
Score (WES), where they added the assessment of the implant crown, 
based on the shape of the tooth, its emergence, volume, color, texture, 
translucency and characterization, with a total result of 20 points (10 
for PES and 10 for WES), allowing a comprehensive evaluation in 
implant rehabilitation in the anterior sector. In those patients who 
have undergone IIP simultaneously with CTG, improvements of up 
to 3 points in the PES have been evidenced, reaching values greater 
than 129. In contrast, although in other scientific investigations there 
have been no statistically significant differences, an acceptable level 
of PES in 78.7% of cases has been reported 10. When applying the 
PES/WES, 66.6% of patients with CTG achieved a score of 8 points 
or higher, compared to groups of patients without CTG in which 
approximately 48.5% achieved an acceptable aesthetic result with a 
score of 612.

Marginal Bone Level (MBL)
The dimensions of the alveolar ridge allow the configuration of 

the soft tissue contour around the implants, presenting more apical 
gingival mucosa levels in defects of the vestibular cortex than in 
those implants with intact cortices [20]. For this reason, another key 
factor to consider for the long-term success of implant rehabilitation 
is keeping the MBL as coronal as possible. Previously, the loss of 
up to 1 mm of bone was considered acceptable within the first year 
after implant placement, and subsequently the loss of up to 0.2 mm 
annually. However, current protocols through the use of Morse Cone 
and reduced platform connections have reduced levels of bone loss 
and provide additional space for the development and maintenance 
of soft tissues in the long term [21]. On the other hand, the alveolar 
ridge undergoes clinical and biological modifications after an 
extraction resulting in a loss of hard and soft tissue. Bone tissue grafts 
can reduce this loss by 5% to 15% but cannot maintain the alveolar 
ridge volume by themselves. Although no statistically significant 
differences have been found between study groups and control groups 
with the concomitant use of CTG and IIP [10,13,14] soft tissue grafts 
can be used to achieve better clinical results, compensating for bone 
loss and providing a more stable peri-implant mucosa that allows to 
achieve optimal long-term results [22].

Success Rate
The clinical results of IIP have been evaluated, reporting similar 

short and long-term survival ranges of approximately 97.9% to 99%. 
However, the complications associated with soft tissues do not escape 
this reality [4]. Regarding the associated use of CTG in these patients, 
success rates of 96.7% to 100% of cases have been reported, with 
evident clinical improvements in terms of the pink aesthetic in the 
anterior sector [9,10,16].

Conclusion
Obtaining adequate results in the pink aesthetic associated with 

IIP represents a current clinical challenge. This review was able to 
show that the simultaneous use of CTG provides better aesthetic 
results from a clinical point of view. The scientific literature shows 
that IIP with CTG reduces recessions of the peri-implant mucosa and 
allows a more adequate gingival architecture, which leads to fewer 
associated complications. Further research on this is necessary with 
larger sample sizes to determine its efficacy.

References
1. Fuentealba R, Jofré J. Esthetic failure in implant dentistry. Dent Clin North 

https://pubmed.ncbi.nlm.nih.gov/25434568/


Arianny Peraza, et al., World Journal of Surgery and Surgical Research - Oral and Maxillofacial Surgery

2021 | Volume 4 | Article 13103Remedy Publications LLC., | http://surgeryresearchjournal.com

Am. 2015;59(1):227-46.

2. Chee B. Pink aesthetics. Practical procedures in aesthetic dentistry: First 
Edition. 2017. Chapter 11.6.

3. Machado A, Goncalves R, Pinheiro AD, Filho CC, Rangel BC, Alto RM, et 
al. Immediate implant and customized abutments: Esthetic peri-implant 
preservation alternative without immediate loading esthetic customized 
abutment. Int J Growth Factors Stem Cells Dent. 2019;2(1):8-12.

4. Al-Sabbagh M, Kutkut A. Immediate implant placement: Surgical 
techniques for prevention and management of complications. Dent Clin 
North Am. 2015;59(1):73-95. 

5. Ioannou AL, Kotsakis GA, McHale MG, Lareau DE, Hinrichs JE, Romanos 
GE, et al. Soft tissue surgical procedures for optimizing anterior implant 
esthetics. Int J Dent. 2015. 

6. Le B, Nielsen B. Esthetic implant site development. Oral Maxillofac Surg 
Clin North Am. 2015;27(2):283-311.

7. Deeb GR, Deeb JG. Soft tissue grafting around teeth and implants. Oral 
Maxillofac Surg Clin North Am. 2015;27(3):425-48.

8. Noelken R, Geier J, Kunkel M, Jepsen S, Wagner W. Influence of soft tissue 
grafting, orofacial implant position, and angulation on facial hard and soft 
tissue thickness at immediately inserted and provisionalized implants in 
the anterior maxilla. Clin Implant Dent Relat Res. 2018;20(5):674-82.

9. Noelken R, Moergel M, Pausch T, Kunkel M, Wagner W. Clinical and 
esthetic outcome with immediate insertion and provisionalization with or 
without connective tissue grafting in presence of mucogingival recessions: 
A retrospective analysis with follow-up between 1 and 8 years. Clin 
Implant Dent Relat Res. 2018;20(3):285-93.

10. Zuiderveld EG, Meijer HJA, Hartog L, Vissink A, Raghoebar GM. Effect 
of connective tissue grafting on peri-implant tissue in single immediate 
implant sites: A RCT. J Clin Periodontol. 2018;45(2):253-64.

11. Nimwegen WG, Raghoebar GM, Zuiderveld EG, Jung RE, Meijer HJA, 
Mühlemann S, et al. Immediate placement and provisionalization of 
implants in the aesthetic zone with or without a connective tissue graft: A 
1-year randomized controlled trial and volumetric study. Clin Oral Impl 
Res. 2018;29(7):671-8.

12. Migliorati M, Amorfini L, Signori A, Biavati AS, Benedicenti S. Clinical 
and aesthetic outcome with post-extractive implants with or without soft 
tissue augmentation: A 2-year randomized clinical trial. Clin Implant Dent 
Relat Res. 2015;17(5):983-95.

13. J Cosyn, Bruyn HD, Cleymaet R. Soft tissue preservation and pink 
aestheticsaround single immediate implant restorations: A 1-year 
prospective study. Clin Implant Dent Relat Res. 2013;15(6):847-57.

14. Yoshino S, Kan JYK, Rungcharassaeng K, Roe P, Lozada JL. Effects of 
connective tissue grafting on the facial gingival level following single 
immediate implant placement and provisionalization in the Esthetic Zone: 
A 1-year randomized controlled prospective study. Int J Oral Maxillofac 
Implants. 2014; 29(2):432-40.

15. Le B, Nielsen B. Esthetic implants site development. Oral Maxillofac Surg 
Clin North Am. 2015;27(2):283-311.

16. Kan JYK, Rungcharassaeng K, Morimoto T, Lozada J. Facial gingival 
tissue stability after connective tissue graft with single immediate tooth 
replacement in the esthetic zone: Consecutive case report. J Oral Maxillofac 
Surg. 2009;67:40-8.

17. Atieh MA, Alsabeeha NHM. Soft tissue changes after connective tissue 
grafts around immediately placed and restored dental implants in the 
esthetic zone: A systematic review and meta-analysis. J Esthet Restor Dent. 
2020;32(3):280-90.

18. Fürhauser R, Florescu D, Benesch T, Haas R, Mailath G, Watzek G, et al. 
Evaluation of soft tissue around single-tooth implant crowns: The pink 
esthetic score. Clin Oral Implants Res. 2005;16(6):639-44.

19. Belser UC, Grütter L, Vailati F, Bornstein MM, Weber HP, Buser D, et 
al. Outcome evaluation of early placed maxillary anterior single-tooth 
implants using objective esthetic criteria: A cross-sectional, retrospective 
study in 45 patients with a 2- to 4-year follow-up using pink and white 
esthetic scores. J Periodontol. 2009;80(1):140-51.

20. Benic G, Mokti M, Chen C-J, Weber H-P, Hämmerle CHF, Gallucci GO, et 
al. Dimensions of buccal bone and mucosa at immediately placed implants 
after 7 years: A clinical and cone beam computed tomography study. Clin 
Oral Implants Res. 2012;23(5):560-6.

21. Macedo J, Pereira J, Vahey BR, Henriques B, Benfatti CAM, Magini RS, et 
al. Morse taper dental implants and platform switching: The new paradigm 
in oral implantology. Eur J Dent. 2016;10(1):148-54.

22. Frizzera F, Pereira J, Vahey BR, Henriques B, Benfatti CAM, Magini RS, et 
al. Treatment of peri-implant soft tissue defects: A narrative Review. Braz 
Oral Res. 2019;33(1)e073.

https://pubmed.ncbi.nlm.nih.gov/25434568/
https://www.cellsindentistry.org/article.asp?issn=2589-7330;year=2019;volume=2;issue=1;spage=8;epage=12;aulast=Machado
https://www.cellsindentistry.org/article.asp?issn=2589-7330;year=2019;volume=2;issue=1;spage=8;epage=12;aulast=Machado
https://www.cellsindentistry.org/article.asp?issn=2589-7330;year=2019;volume=2;issue=1;spage=8;epage=12;aulast=Machado
https://www.cellsindentistry.org/article.asp?issn=2589-7330;year=2019;volume=2;issue=1;spage=8;epage=12;aulast=Machado
https://pubmed.ncbi.nlm.nih.gov/25434560/
https://pubmed.ncbi.nlm.nih.gov/25434560/
https://pubmed.ncbi.nlm.nih.gov/25434560/
https://www.hindawi.com/journals/ijd/2015/740764/
https://www.hindawi.com/journals/ijd/2015/740764/
https://www.hindawi.com/journals/ijd/2015/740764/
https://pubmed.ncbi.nlm.nih.gov/25951961/
https://pubmed.ncbi.nlm.nih.gov/25951961/
https://pubmed.ncbi.nlm.nih.gov/26231816/
https://pubmed.ncbi.nlm.nih.gov/26231816/
https://pubmed.ncbi.nlm.nih.gov/30092115/
https://pubmed.ncbi.nlm.nih.gov/30092115/
https://pubmed.ncbi.nlm.nih.gov/30092115/
https://pubmed.ncbi.nlm.nih.gov/30092115/
https://pubmed.ncbi.nlm.nih.gov/29575589/
https://pubmed.ncbi.nlm.nih.gov/29575589/
https://pubmed.ncbi.nlm.nih.gov/29575589/
https://pubmed.ncbi.nlm.nih.gov/29575589/
https://pubmed.ncbi.nlm.nih.gov/29575589/
https://pubmed.ncbi.nlm.nih.gov/28941303/
https://pubmed.ncbi.nlm.nih.gov/28941303/
https://pubmed.ncbi.nlm.nih.gov/28941303/
https://pubmed.ncbi.nlm.nih.gov/29806181/
https://pubmed.ncbi.nlm.nih.gov/29806181/
https://pubmed.ncbi.nlm.nih.gov/29806181/
https://pubmed.ncbi.nlm.nih.gov/29806181/
https://pubmed.ncbi.nlm.nih.gov/29806181/
https://pubmed.ncbi.nlm.nih.gov/24373419/
https://pubmed.ncbi.nlm.nih.gov/24373419/
https://pubmed.ncbi.nlm.nih.gov/24373419/
https://pubmed.ncbi.nlm.nih.gov/24373419/
https://pubmed.ncbi.nlm.nih.gov/22376232/
https://pubmed.ncbi.nlm.nih.gov/22376232/
https://pubmed.ncbi.nlm.nih.gov/22376232/
https://pubmed.ncbi.nlm.nih.gov/24683571/
https://pubmed.ncbi.nlm.nih.gov/24683571/
https://pubmed.ncbi.nlm.nih.gov/24683571/
https://pubmed.ncbi.nlm.nih.gov/24683571/
https://pubmed.ncbi.nlm.nih.gov/24683571/
https://pubmed.ncbi.nlm.nih.gov/25951961/
https://pubmed.ncbi.nlm.nih.gov/25951961/
https://pubmed.ncbi.nlm.nih.gov/19835749/
https://pubmed.ncbi.nlm.nih.gov/19835749/
https://pubmed.ncbi.nlm.nih.gov/19835749/
https://pubmed.ncbi.nlm.nih.gov/19835749/
https://pubmed.ncbi.nlm.nih.gov/32311199/
https://pubmed.ncbi.nlm.nih.gov/32311199/
https://pubmed.ncbi.nlm.nih.gov/32311199/
https://pubmed.ncbi.nlm.nih.gov/32311199/
https://pubmed.ncbi.nlm.nih.gov/16307569/
https://pubmed.ncbi.nlm.nih.gov/16307569/
https://pubmed.ncbi.nlm.nih.gov/16307569/
https://pubmed.ncbi.nlm.nih.gov/19228100/
https://pubmed.ncbi.nlm.nih.gov/19228100/
https://pubmed.ncbi.nlm.nih.gov/19228100/
https://pubmed.ncbi.nlm.nih.gov/19228100/
https://pubmed.ncbi.nlm.nih.gov/19228100/
https://pubmed.ncbi.nlm.nih.gov/22093013/
https://pubmed.ncbi.nlm.nih.gov/22093013/
https://pubmed.ncbi.nlm.nih.gov/22093013/
https://pubmed.ncbi.nlm.nih.gov/22093013/
https://pubmed.ncbi.nlm.nih.gov/27011755/
https://pubmed.ncbi.nlm.nih.gov/27011755/
https://pubmed.ncbi.nlm.nih.gov/27011755/
https://pubmed.ncbi.nlm.nih.gov/31576957/
https://pubmed.ncbi.nlm.nih.gov/31576957/
https://pubmed.ncbi.nlm.nih.gov/31576957/

	Title
	Abstract
	Introduction
	Surgical Procedure
	Peri-Implant Mucosa Architecture
	Pink Esthetic Score (PES)
	Marginal Bone Level (MBL)
	Success Rate
	Conclusion
	References

