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Teeth Versus Implants: Mucogingival Considerations and 

Management of Soft Tissue Complications. Part II 

 
Relevance of Keratinized Mucosa around Teeth 

Introduction: 

The keratinized gingiva extends from the gingival margin to the mucogingival junction (MGJ). It consists 
of both the free and attached gingiva (fig 1 and 2). The MGJ delineates the separation of the alveolar mucosa 
with the keratinized gingiva. In 1948, Orban described the MGJ as a scalloped line separating the gingiva from 
the lining mucosa.  

MGJ and its Importance:  

 Recognition of the MGJ is an important component in a thorough periodontal evaluation, as it is 

commonly used to determine the need for and type of periodontal procedures, as well as outcome 

assessment following gingival augmentation surgery. 

 The MGJ can be determined visually with or without histo-chemical staining or functionally by moving the 
alveolar mucosa coronally toward the gingiva using a horizontally positioned periodontal probe (roll test). 
It has been determined that all of these methods are accurate in assessing the location of the MGJ. 
 

Fig 1.               Fig 2.  
 



Keratinized Gingiva and Optimal Health around Teeth:  
 

 Lang and Loe 1972: The need for keratinized gingiva around teeth to establish and maintain health 
remains controversial. Lang and Loe examined the width of keratinized gingiva. They found persistent 
inflammation despite effective oral hygiene in areas with minimal to no keratinized gingiva. The authors 
suggest that a minimum of 2 mm is needed to maintain gingival health. 
 

 Wennström 1987:  In this study, the entire zone of gingiva was surgically removed around 26 canines 
and premolars in the mandibular jaw of six patients. He found that with carefully supervised and 
controlled oral hygiene, the lack of attached gingiva did not lead to an increased incidence of soft tissue 
recession. Wennström also confirmed these findings and concluded that the thickness of the marginal 
soft tissue may be essential for the prevention of soft tissue recession during orthodontic therapy. 
 

 Schoo et al 1985: Looking at the facial, gingival surfaces over cuspids and bicuspids in 20 patients, the 
study found that areas with minimal to no attached gingiva did not lead to more attachment loss when 
compared with sites that had 2 mm or more. However, many studies questioning the need for attached 
gingiva to maintain periodontal health can be criticized for using a small sample size, limited evaluation 
time, young healthy subjects, non-standardized probing or clinically unrealistic plaque control and 
maintenance protocols.  
 

 Kisch J et al 1986: A split-mouth longitudinal study exhibited more recession around sites with 

inadequate attached gingiva when compared to the sites that were treated with free gingival grafts. This 
study suggests that with good plaque control, a lack of attached gingiva does not necessarily lead to 
additional attachment loss. However, sites with inadequate plaque control and inadequate attached 
gingiva do have an increased risk for additional attachment loss. 
 

 Kennedy JE 1985: In another split-mouth study design, 58 teeth in 26 subjects were divided into groups 
based on the presence and absence of attached gingiva and subgingival full-coverage restorations. The 
study found no difference between sites with or without attached gingiva in agreement with previous 
studies, but did find an increase in inflammation around teeth with minimal zones of keratinized gingiva 
and sub gingival restorations. 
 

 Mehta and Lim: Confirmed that the width of attached gingiva is not significant to maintain periodontal 
health in the presence of adequate oral hygiene. However, they did find that thin gingiva around teeth 
with restorations or undergoing labial orthodontic tooth movement is more susceptible to recession.  
Because a positive correlation exists between the thickness of gingival tissue and quantity of keratinized 
gingiva, it is logical to assume that gingival augmentation procedures to augment deficient sites are 
beneficial in clinical conditions with compromised home care or when teeth are to be restored or 
orthodontically moved.  
 

Conclusion:  

Despite the general consensus that periodontal stability can be maintained with proper plaque control 
without adequate keratinized gingiva. The clinical reality is that patients seldom perform adequate plaque control 
and also fail to maintain regular periodontal maintenance. Therefore, despite the scientific controversy, the 
clinical benefit of establishing an adequate zone of attached gingiva around teeth appears important in clinical 
practice. 

 

Relevance of Keratinized Mucosa around Implants 

Introduction: 
 

The need for keratinized mucosa to maintain health around implants is also controversial. Adequate 
keratinized mucosa width was defined as > 2 mm. There was limited evidence to support the need for keratinized 
mucosa to maintain health around implants. (Fig 1 and 2) 
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 Frisch E et al 2013:  A long-term retrospective private practice study evaluated patients treated with 
connective tissue or free gingival grafts in order to increase the quantity of keratinized mucosa and 
implant health and were compared with patients who did not undergo any mucogingival surgery. The 
results of the study concluded that the lack of keratinized mucosa did not lead to a higher incidence of 
peri-implant disease with adequate plaque control and regular supportive therapy. 

 

 Esposito et al 2013: A Cochrane Database Systematic Review agreed with these findings and 
concluded that there is limited weak evidence to suggest that an increase in keratinized mucosa around 
implants is beneficial.   
 

 Bengazi F 1996: In a two-year prospective longitudinal study, 41 patients with 163 implants were 
followed. Although implant sites adjacent to mobile tissue showed a greater mean amount of recession 
than sites with a wide zone of attached tissue, the differences were not statistically significant.  
 

 Lin et al: 2013:  In contrast, a more recent systematic review by Lin and coworkers found that a lack of 
keratinized mucosa around implants was associated with more plaque accumulation, tissue inflammation, 
mucosal recession, and bone loss. 
 

 Brito et al 2013: In yet another recent systematic review, the authors found that a reduced width of 
keratinized mucosa appears to be associated with clinical parameters indicative of inflammation and 
poor oral hygiene. However, the predictive value of keratinized mucosa on these parameters was limited.  
 

 Gobbato et al 2013: A cross-sectional sectional study on 200 implants placed and restored at Case 
Western School of Dental Medicine in Cleveland reported less alveolar bone loss and improved clinical 
indices of soft tissue health when implants had ≥2 mm of keratinized tissue.  
 

 Bouri 2008: In another cross-sectional study, found that less recession and bone loss occurs in areas 
with adequate keratinized mucosa but contradicted the finding that the clinical indices (gingival index, 
plaque index and pocket depth) were improved. This may be explained by better plaque control 
measures in one study over the other.  
 

 Kim BS 2009: An increase in plaque accumulation, bleeding, inflammation and soft tissue recession 
was also reported around implants supporting fixed mandibular full-arch prostheses that had inadequate 
keratinized mucosa, despite regular implant maintenance and good oral hygiene habits by the patients. 
Similar findings were reported around implants with inadequate keratinized mucosa supporting over 
dentures.  
 

 Alibrad 2009: Bone and soft tissue remodeling occurs with tooth loss. Therefore, implant 
reconstructions must often replace the missing teeth as well as the hard and soft tissues. Plaque control 
around implant-supported prosthetic reconstructions, especially when fixed in clinical situations with 
severe tissue loss can be very difficult. This is due to the often over-contoured shapes of the prostheses 
at the tissue-prosthesis interface, which are often cantilevered or extended for esthetics and phonetics. 
The studies cited suggest that an adequate zone of attached mucosa may facilitate plaque control 
around these challenging prosthetic reconstructions.  

Conclusion:  

It is commonly accepted that the presence or maintenance of interproximal papilla around dental implants is 
related to the height of the interproximal bone. It has also been reported that the presence of keratinized mucosa 
around implants is another important factor related to interproximal papilla maintenance. Therefore, an adequate 



zone of keratinized mucosa may also benefit implant soft tissue esthetics. Similarly with natural teeth, it is a 
widely held clinical belief that the presence of keratinized mucosa around implants is also beneficial to 

maintaining long-term peri-implant tissue health and soft tissue esthetics.Therefore, mucogingival surgery to 

enhance the quality as well as quantity of keratinized mucosa is often needed in conjunction with implant 
treatment.  

 
 
Reference: 

1. Millennium research group — U.S. markets for dental implants 2013. 
2. Amler MH. The time sequence of tissue regeneration in human extraction wounds. Oral Surg Oral Med Oral Pathol 

1969;27(3):309-318.  
3. Araujo MG, Lindhe J. Dimensional ridge alterations following tooth extractions. An experimental study in the dog. J 

Clin Periodontol 2005;32:212-218. 
4. Tan WL, Wong TL, Wong MC, Lang NP. A systematic review of post-extractional alveolar hard and soft tissue 

dimensional changes in humans. Clin Oral Implants Res 2012;23 suppl 5:1- 21. doi: 10.1111/j.  
5. Caplanis N, Lozada JL, Kan JY. Extraction defect assessment, classification and management. J Calif Dent Assoc 

2005;33(11)853-863. 
6. Zitzmann NU, Krastl G, Hecker H, Walter C, Weiger  R. Endodontics or implants? A review of decisive criteria and 

guidelines for single tooth restorations and full arch reconstructions. Int Endod J 2009 Sep;42(9):757-74. doi: 
10.1111 Epub2009 Jun 22. 

7.  Donos N, Laurell L, Mardas N. Hierarchical decisions on teeth versus implants in the periodontitis-susceptible 
patient: The modern dilemma. Periodontol 2000 2012; 59(1): 89-110. 

8. Torabinejad M, Anderson P, Bader J, Brown LJ, Chen LH, Goodacre CJ, Kattadiyil MT, Kutsenko D, Lozada J, Patel 
R, Petersen F, Puterman I, White SN. Outcomes of root canal. treatment and restoration, implant-supported single 
crowns, fixed partial dentures and extraction without replacement: A systematic review. J Prosthet Dent 2007; 
2(3):81-86. 

9. Albrektsson T, Zarb G, Worthington P, Eriksson AR. The long-term efficacy of currently used dental implants: A 
review and proposed criteria of success. Int J Oral Maxillofac Implants 1986; 1: 11-25.  

10. Smith DE, Zarb GA. Criteria for success of osseointegrated endosseous implants. J Prosthet Dent 1989; 62: 567-
572. 11. Buser D. Weber HP, Lang NP. Tissue integration of non- submerged implants. Clin Oral Impl Res 1990:33-
40.  

11. Strindberg L. The dependence of the results of pulp therapy on certain factors: An analytic study based on 
radiographic and clinical follow-up examination. Acta Odontol Scan 1956; 14 (suppl 21): 1-175.  

12. Wennström JL, Tomasi C, Bertelle A, Dellasega E. Full-mouth ultrasonic debridement versus quadrant scaling and 
root planing as an initial approach in the treatment of chronic periodontitis. J Clin Periodontol 2005;32(8):851-859.  

13. Lang NP Tonetti MS. Periodontal risk assessment (PRA) for patients in supportive periodontal therapy (SPT). Oral 
Health Prev Dent 2003;1(1):7-16.15. Nyman S, Rosling B, Lindhe J. Effect of professional tooth cleaning on healing 
after periodontal surgery. J Clin Periodontol 1975;2(2):80-86.  

14. Daftary F, Mahallati R, Bahat O, Sullivan RM. Lifelong craniofacial growth and the implications for osseointegrated 
implants. Int J Oral Maxillofac Implants 2013 Jan- Feb;28(1):163-9. doi: 10.11607/jomi.2827.  

15. www.ada.org/1754.aspx. Accessed March 1, 2014. 
16. Seibert J, Lindhe J. Textbook of Clinical Periodontology. 2nd ed. Lindhe JCopenhagen: Munksgaard; 1989. 477-514. 
17. DeRouck T, Eghbali R, Collys K, DeBruyn 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;36:428-433. 

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

19. Kao RT, Fagan MC, Conte GJ. Thick versus thin gingival biotypes: A key determinant in treatment planning for 
dental implants. J Calif Dent Assoc 2008;36(3):193-198. 

20. Mueller HP, Eger T. Gingival phenotypes in young male adults. J Clin Periodontol 1997;24:65-71. 
21. Kao RT, Pasquinelli K. Thick versus thin gingival tissue: A key determinant in tissue response to disease and 

restorative treatment. J Calif Dent Assoc 2002;30(7):521-525. 
22. Mueller HP, Heinecke A, Schaller N, Eger T. Masticatory mucosa in subjects with different periodontal phenotypes. J 

Clin Periodontol 2000; 621-626. 
23. Pontoriero R, Carnevale G. Surgical crown lengthening: A 12-month clinical wound healing study. J Periodonto 

2001;72: 841-848. 

 

 


