
The attached gingiva acts as a protective barrier and stabilizes the gingival margin. Its role in 
periodontal health has been debated for decades. With the rise of esthetic dentistry, the importance 
of attached gingiva in preventing gingival recession and aiding patient comfort in oral hygiene 
became clear. Techniques to augment attached gingiva have evolved over the years. Initial methods 
like the apically repositioned �ap gave way to advanced procedures such as free gingival grafts and 
connective tissue grafts, o�ering better esthetic outcomes. Recent advancements focus on minimally 
invasive techniques and using allograft and xenograft materials to reduce morbidity. This review 
explores the historical and contemporary signi�cance of attached gingiva in periodontal and 
peri-implant health.
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Oral mucosa comprises three distinct zones: the gingiva and 
hard palate, known as the masticatory mucosa; the dorsum of 
the tongue, referred to as specialized mucosa; and the oral 
mucous membrane, or lining mucosa. Macroscopically, the 
gingiva is divided into marginal, attached, and interdental areas 
[1]. �e attached gingiva, a vital part of the periodontal 
apparatus, acts as a protective barrier and stabilizes the gingival 
margin. �is portion of the gingiva is tightly bound to the 
underlying periosteum of the alveolar bone, extending from the 
mucogingival junction to the external surface projection at the 
bottom of the sulcus or periodontal pocket. It plays a crucial role 
in shielding the periodontium from mechanical trauma, 
microbial invasion, and in�ammatory processes [1].

 �e width of the keratinised gingiva is measured as the 
distance from the gingival margin to the mucogingival junction, 
while sulcus depth is measured from the gingival margin to the 
base of the sulcus. �e width of the attached gingiva is then 
calculated by subtracting the sulcus depth from the width of the 
keratinised tissue [2].

Historical Aspect
Over the years, the width of the attached gingiva and its 
importance in maintaining a healthy periodontium has been 
extensively discussed. Lang & Löe (1972) advocated for 
maintaining at least 2mm of attached gingiva, positing that the 
absence of this gingival band could lead to in�ammation [3]. 
Early studies by Corn et al. (1962) and Carranza et al. (1970) 
suggested that this band of gingiva plays a critical role in 
dispersing muscular forces and enduring damage from chewing 
and brushing [4,5]. �is led to the development of gingival 
augmentation techniques to overcome its inadequacy.

  However, several authors historically claimed that the width of 
the attached gingiva does not signi�cantly impact periodontal 
health if oral hygiene is adequately maintained. �ere was 

insu�cient evidence to suggest that a narrower band of attached 
gingiva is more susceptible to in�ammation as compared to a 
wider band. Wennström and Lindhe (1983) assessed the role of 
attached gingiva through a study on beagle dogs, �nding that 
meticulous plaque control led to the preservation of gingival 
health without gingival recession or attachment loss, regardless 
of the width of the attached gingiva [6-8].

 Wennström, in 1987, conducted a 5-year longitudinal 
study that aimed to monitor changes in the position of the 
so�-tissue margin at 26 buccal sites that were surgically 
deprived of all the gingival tissue. Six-months post-treatment, 
baseline examinations revealed that these sites had minimal or 
no regenerated attached gingiva (<1mm). For comparison, 12 
control sites with adequate width of attached gingiva (>1mm) 
were also examined. Assessments included oral hygiene status, 
gingival conditions, probing pocket depths, probing 
attachment levels, the position of the so� tissue margin, and 
gingival width at baseline and a�er 5 years. Results indicated a 
slight increase in the width of the gingiva at the test sites over 
the observation period. Speci�cally, 7 out of 26 test sites 
showed coronal regrowth of the so� tissue margin, whereas 2 
sites exhibited further apical displacement. In contrast, 3 
control sites developed recession and a reduction in gingival 
width. �e study concluded that in patients maintaining 
proper plaque control, the absence of an adequate zone of 
attached gingiva does not lead to an increased incidence of 
gingival recession [9].

 Baker et al. (1976) proposed that localized in�ammation in 
thin gingival biotypes can lead to connective tissue 
breakdown, emphasizing careful handling during restorative 
or orthodontic procedures in esthetically sensitive areas [10]. 
Maynard et al. (1979) suggested that 5mm of keratinized 
tissue is preferable to mitigate recession risk, especially in 
areas requiring subgingival restorations [11].

Present Consensus - The Importance of Attached 
Gingiva
Despite earlier con�icting views, contemporary consensus 
underscores the signi�cance of having an adequate band of 
attached gingiva around teeth. �e clinical relevance of attached 
gingiva became more pronounced with the advent of esthetic 
dentistry and restorative procedures. �e su�cient width of the 
attached gingiva reduces the likelihood of gingival recession due 
to the preparation of subgingivally placed esthetic margins and 
enhances patient comfort in maintaining oral hygiene [12]. 
Currently, a consensus advocates for at least ≥ 2mm of 
keratinized tissue and ≥ 1mm of attached gingiva surrounding 
teeth to maintain periodontal health and stability [13].

 Tarnow, in 2021, put forth a revised de�nition of attached 
gingiva for both healthy and diseased teeth and implants having 
two components. Part A applies when the biologic width is 
supracrestal, involving epithelial attachment and gingival �bres, 
and is attached to a healthy tooth or tissue-level implant. Here, 
the zone of the attached gingiva is measured from the gingival 
sulcus base to the mucogingival junction. Part B, on the other 
hand, applies when the biologic width is subcrestal, as seen with 
infrabony defects on periodontally compromised teeth, 
periodontally involved tissue-level implants, and bone 
level-implants placed at or below the bone crest. In this case, the 
zone of the attached gingiva is measured from the bone crest to 
the mucogingival junction, rather than from the base of the 
sulcus [14].

 Boynuegri, in 2013, noted that a narrow band of keratinised 
tissue (less than 2mm) at the dental implant site has been linked 
to increased plaque accumulation and mucosal in�ammation, 
along with elevated levels of pro-in�ammatory mediators [15]. 
Ramanauskaite conducted a systematic review and 
meta-analysis assessing the in�uence of the width of keratinised 
tissue on the prevalence of peri-implant diseases. In essence, the 
data from the included studies indicate that having less than 
2mm of keratinised tissue is associated with poorer 
peri-implant tissue health compared to implant sites with at 
least 2mm of keratinised tissue [16].

Surgical Techniques
Despite the controversy, several techniques have been 
developed to increase the attached gingiva width. �ese 
techniques include repositioning the attached gingiva by Nabers 
(1954), the pushback technique by Goldman (1956), Bohannan’s 
complete denudation and periosteal separation (1962), apically 
repositioned �ap by Friedman (1962), free gingival gra� 
introduced by Bjorn (1963) and modi�ed by Sullivan and 
Atkins in 1968, and connective tissue gra� by Langer [17-24]. 
Among these, the apically repositioned �ap and free gingival 
gra�s are the most commonly used [25].

Repositioned flap technique
Apically repositioned �ap (ARF)

�is procedure is based on Naber’s principle of repositioning 
the attached gingiva [17]. �e attached gingiva is repositioned 
apically following meticulous debridement of the root surfaces. 
�is is achieved by making vertical incisions and suturing the 
�ap accurately to position the free gingival margin at the level of 
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the alveolar crest [21]. However, the apically repositioned �ap 
technique has notable drawbacks, such as leaving 3-5 mm of 
denuded bone in the coronal portion, which risks bone 
resorption [25].

Autogenous soft-tissue grafting techniques
Free gingival gra�s (FGG)

FGG involves the elevation of a split-thickness �ap, preparing 
the recipient bed for the donor gra�. �e gra�, typically 
1.25-2mm thick, is placed coronal to the cementoenamel 
junction to counteract tissue shrinkage during healing. �is 
method increases the width of keratinized tissue and is 
adapted to the crown anatomy to prevent gra� destabilization. 
However, this technique has drawbacks including 
post-operative discomfort, poor color match, and morbidity at 
the donor site [22,23,26,27].

Connective Tissue Gra�s (CTG)

CTG, known for superior esthetic outcomes, involves 
elevating a partial-thickness �ap to ensure adequate blood 
supply at the recipient site. �e �ap can be re�ected via an 
envelope method or by creating a tunnel. �e gra� is placed 
coronal to the raised �ap's border, with its epithelial border 
intact, and secured with sutures to prevent destabilization 
post-surgery [24,26,28].

Advanced techniques
Modi�ed apically repositioned �ap (MARF)

Introduced by Carnio and Miller in 1999 for single-tooth cases 
and expanded by Carnio and Camargo in 2006 for multiple 
teeth, MARF involves a horizontal beveled incision in the 
attached gingiva, followed by split-thickness �ap elevation and 
apical suturing. Healing occurs through the migration of 
keratinized epithelial cells over the exposed periosteum, 
resulting in the formation of attached gingiva. MARF is 
favored for its simplicity, consistent color matching, reduced 
surgical time, and elimination of a separate donor site [29-31].

Use of allografts and xenografts
Recent advancements focus on using allogra� and xenogra� 
materials to minimize the morbidity associated with 
autogenous gra�s. �ese materials o�er alternatives for 
gingival augmentation, reducing the need for dual surgical 
sites and associated complications [32,33].

Preferred Choice of Treatment
�oma et al. systematically evaluated the literature on so� 
tissue gra�ing techniques to determine the most e�ective 
methods for augmenting and stabilising the gingival tissue. 
�e study focused on increasing the width of the attached 
gingiva and gaining so� tissue volume. �e apically 
repositioned �ap/vestibuloplasty (ARF/V) procedure was 
found to signi�cantly increase the width of the attached 
gingiva compared to untreated controls. Combining ARF/V 
with autogenous tissue resulted in signi�cantly more attached 
gingiva than with untreated controls and showed borderline 
statistical signi�cance compared to ARF/V with allogeneic 
tissue. �e ARF/V with allogenic gra� experienced more 
shrinkage compared to autogenous tissue [34]. Extensive 
research conducted over several decades in the �eld of 

mucogingival surgery has established the coronally advanced 
�ap combined with CTG as the gold standard for root-coverage 
procedures. In contrast, the use of FGG is primarily reserved for 
situations wherein the primary goal is to increase the width of 
the attached gingiva [35].

 Montero et al., in their systematic review, aimed to assess the 
e�ectiveness of so� tissue substitutes versus autogenous gingival 
gra�s in surgical procedures designed to increase the width of 
keratinised tissue around dental implants. �e �ndings 
indicated that FGG is more e�ective than so� tissue substitutes 
for augmenting keratinised tissue at the implant site. However, 
xenogeneic substitutes may serve as a viable alternative to 
autogenous tissues as they reduce surgical time and 
post-surgical pain [36].

Conclusions
�e signi�cance of having an adequate zone of attached gingiva 
in maintaining periodontal health remains a topic of debate, 
although its value in aesthetics and speci�c clinical contexts has 
been acknowledged. �e attached gingiva plays a crucial role in 
maintaining periodontal health by providing stability, reducing 
the risk of gingival recession, and enhancing patient comfort in 
oral hygiene maintenance. Historical and recent advancements 
in surgical techniques have signi�cantly improved the 
management of insu�cient attached gingiva. Continued 
research and innovation in this �eld are essential to further 
re�ne these techniques and improve clinical outcomes.
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Oral mucosa comprises three distinct zones: the gingiva and 
hard palate, known as the masticatory mucosa; the dorsum of 
the tongue, referred to as specialized mucosa; and the oral 
mucous membrane, or lining mucosa. Macroscopically, the 
gingiva is divided into marginal, attached, and interdental areas 
[1]. �e attached gingiva, a vital part of the periodontal 
apparatus, acts as a protective barrier and stabilizes the gingival 
margin. �is portion of the gingiva is tightly bound to the 
underlying periosteum of the alveolar bone, extending from the 
mucogingival junction to the external surface projection at the 
bottom of the sulcus or periodontal pocket. It plays a crucial role 
in shielding the periodontium from mechanical trauma, 
microbial invasion, and in�ammatory processes [1].

 �e width of the keratinised gingiva is measured as the 
distance from the gingival margin to the mucogingival junction, 
while sulcus depth is measured from the gingival margin to the 
base of the sulcus. �e width of the attached gingiva is then 
calculated by subtracting the sulcus depth from the width of the 
keratinised tissue [2].

Historical Aspect
Over the years, the width of the attached gingiva and its 
importance in maintaining a healthy periodontium has been 
extensively discussed. Lang & Löe (1972) advocated for 
maintaining at least 2mm of attached gingiva, positing that the 
absence of this gingival band could lead to in�ammation [3]. 
Early studies by Corn et al. (1962) and Carranza et al. (1970) 
suggested that this band of gingiva plays a critical role in 
dispersing muscular forces and enduring damage from chewing 
and brushing [4,5]. �is led to the development of gingival 
augmentation techniques to overcome its inadequacy.

  However, several authors historically claimed that the width of 
the attached gingiva does not signi�cantly impact periodontal 
health if oral hygiene is adequately maintained. �ere was 

insu�cient evidence to suggest that a narrower band of attached 
gingiva is more susceptible to in�ammation as compared to a 
wider band. Wennström and Lindhe (1983) assessed the role of 
attached gingiva through a study on beagle dogs, �nding that 
meticulous plaque control led to the preservation of gingival 
health without gingival recession or attachment loss, regardless 
of the width of the attached gingiva [6-8].

 Wennström, in 1987, conducted a 5-year longitudinal 
study that aimed to monitor changes in the position of the 
so�-tissue margin at 26 buccal sites that were surgically 
deprived of all the gingival tissue. Six-months post-treatment, 
baseline examinations revealed that these sites had minimal or 
no regenerated attached gingiva (<1mm). For comparison, 12 
control sites with adequate width of attached gingiva (>1mm) 
were also examined. Assessments included oral hygiene status, 
gingival conditions, probing pocket depths, probing 
attachment levels, the position of the so� tissue margin, and 
gingival width at baseline and a�er 5 years. Results indicated a 
slight increase in the width of the gingiva at the test sites over 
the observation period. Speci�cally, 7 out of 26 test sites 
showed coronal regrowth of the so� tissue margin, whereas 2 
sites exhibited further apical displacement. In contrast, 3 
control sites developed recession and a reduction in gingival 
width. �e study concluded that in patients maintaining 
proper plaque control, the absence of an adequate zone of 
attached gingiva does not lead to an increased incidence of 
gingival recession [9].

 Baker et al. (1976) proposed that localized in�ammation in 
thin gingival biotypes can lead to connective tissue 
breakdown, emphasizing careful handling during restorative 
or orthodontic procedures in esthetically sensitive areas [10]. 
Maynard et al. (1979) suggested that 5mm of keratinized 
tissue is preferable to mitigate recession risk, especially in 
areas requiring subgingival restorations [11].

Present Consensus - The Importance of Attached 
Gingiva
Despite earlier con�icting views, contemporary consensus 
underscores the signi�cance of having an adequate band of 
attached gingiva around teeth. �e clinical relevance of attached 
gingiva became more pronounced with the advent of esthetic 
dentistry and restorative procedures. �e su�cient width of the 
attached gingiva reduces the likelihood of gingival recession due 
to the preparation of subgingivally placed esthetic margins and 
enhances patient comfort in maintaining oral hygiene [12]. 
Currently, a consensus advocates for at least ≥ 2mm of 
keratinized tissue and ≥ 1mm of attached gingiva surrounding 
teeth to maintain periodontal health and stability [13].

 Tarnow, in 2021, put forth a revised de�nition of attached 
gingiva for both healthy and diseased teeth and implants having 
two components. Part A applies when the biologic width is 
supracrestal, involving epithelial attachment and gingival �bres, 
and is attached to a healthy tooth or tissue-level implant. Here, 
the zone of the attached gingiva is measured from the gingival 
sulcus base to the mucogingival junction. Part B, on the other 
hand, applies when the biologic width is subcrestal, as seen with 
infrabony defects on periodontally compromised teeth, 
periodontally involved tissue-level implants, and bone 
level-implants placed at or below the bone crest. In this case, the 
zone of the attached gingiva is measured from the bone crest to 
the mucogingival junction, rather than from the base of the 
sulcus [14].

 Boynuegri, in 2013, noted that a narrow band of keratinised 
tissue (less than 2mm) at the dental implant site has been linked 
to increased plaque accumulation and mucosal in�ammation, 
along with elevated levels of pro-in�ammatory mediators [15]. 
Ramanauskaite conducted a systematic review and 
meta-analysis assessing the in�uence of the width of keratinised 
tissue on the prevalence of peri-implant diseases. In essence, the 
data from the included studies indicate that having less than 
2mm of keratinised tissue is associated with poorer 
peri-implant tissue health compared to implant sites with at 
least 2mm of keratinised tissue [16].

Surgical Techniques
Despite the controversy, several techniques have been 
developed to increase the attached gingiva width. �ese 
techniques include repositioning the attached gingiva by Nabers 
(1954), the pushback technique by Goldman (1956), Bohannan’s 
complete denudation and periosteal separation (1962), apically 
repositioned �ap by Friedman (1962), free gingival gra� 
introduced by Bjorn (1963) and modi�ed by Sullivan and 
Atkins in 1968, and connective tissue gra� by Langer [17-24]. 
Among these, the apically repositioned �ap and free gingival 
gra�s are the most commonly used [25].

Repositioned flap technique
Apically repositioned �ap (ARF)

�is procedure is based on Naber’s principle of repositioning 
the attached gingiva [17]. �e attached gingiva is repositioned 
apically following meticulous debridement of the root surfaces. 
�is is achieved by making vertical incisions and suturing the 
�ap accurately to position the free gingival margin at the level of 

the alveolar crest [21]. However, the apically repositioned �ap 
technique has notable drawbacks, such as leaving 3-5 mm of 
denuded bone in the coronal portion, which risks bone 
resorption [25].

Autogenous soft-tissue grafting techniques
Free gingival gra�s (FGG)

FGG involves the elevation of a split-thickness �ap, preparing 
the recipient bed for the donor gra�. �e gra�, typically 
1.25-2mm thick, is placed coronal to the cementoenamel 
junction to counteract tissue shrinkage during healing. �is 
method increases the width of keratinized tissue and is 
adapted to the crown anatomy to prevent gra� destabilization. 
However, this technique has drawbacks including 
post-operative discomfort, poor color match, and morbidity at 
the donor site [22,23,26,27].

Connective Tissue Gra�s (CTG)

CTG, known for superior esthetic outcomes, involves 
elevating a partial-thickness �ap to ensure adequate blood 
supply at the recipient site. �e �ap can be re�ected via an 
envelope method or by creating a tunnel. �e gra� is placed 
coronal to the raised �ap's border, with its epithelial border 
intact, and secured with sutures to prevent destabilization 
post-surgery [24,26,28].

Advanced techniques
Modi�ed apically repositioned �ap (MARF)

Introduced by Carnio and Miller in 1999 for single-tooth cases 
and expanded by Carnio and Camargo in 2006 for multiple 
teeth, MARF involves a horizontal beveled incision in the 
attached gingiva, followed by split-thickness �ap elevation and 
apical suturing. Healing occurs through the migration of 
keratinized epithelial cells over the exposed periosteum, 
resulting in the formation of attached gingiva. MARF is 
favored for its simplicity, consistent color matching, reduced 
surgical time, and elimination of a separate donor site [29-31].

Use of allografts and xenografts
Recent advancements focus on using allogra� and xenogra� 
materials to minimize the morbidity associated with 
autogenous gra�s. �ese materials o�er alternatives for 
gingival augmentation, reducing the need for dual surgical 
sites and associated complications [32,33].

Preferred Choice of Treatment
�oma et al. systematically evaluated the literature on so� 
tissue gra�ing techniques to determine the most e�ective 
methods for augmenting and stabilising the gingival tissue. 
�e study focused on increasing the width of the attached 
gingiva and gaining so� tissue volume. �e apically 
repositioned �ap/vestibuloplasty (ARF/V) procedure was 
found to signi�cantly increase the width of the attached 
gingiva compared to untreated controls. Combining ARF/V 
with autogenous tissue resulted in signi�cantly more attached 
gingiva than with untreated controls and showed borderline 
statistical signi�cance compared to ARF/V with allogeneic 
tissue. �e ARF/V with allogenic gra� experienced more 
shrinkage compared to autogenous tissue [34]. Extensive 
research conducted over several decades in the �eld of 

mucogingival surgery has established the coronally advanced 
�ap combined with CTG as the gold standard for root-coverage 
procedures. In contrast, the use of FGG is primarily reserved for 
situations wherein the primary goal is to increase the width of 
the attached gingiva [35].

 Montero et al., in their systematic review, aimed to assess the 
e�ectiveness of so� tissue substitutes versus autogenous gingival 
gra�s in surgical procedures designed to increase the width of 
keratinised tissue around dental implants. �e �ndings 
indicated that FGG is more e�ective than so� tissue substitutes 
for augmenting keratinised tissue at the implant site. However, 
xenogeneic substitutes may serve as a viable alternative to 
autogenous tissues as they reduce surgical time and 
post-surgical pain [36].

Conclusions
�e signi�cance of having an adequate zone of attached gingiva 
in maintaining periodontal health remains a topic of debate, 
although its value in aesthetics and speci�c clinical contexts has 
been acknowledged. �e attached gingiva plays a crucial role in 
maintaining periodontal health by providing stability, reducing 
the risk of gingival recession, and enhancing patient comfort in 
oral hygiene maintenance. Historical and recent advancements 
in surgical techniques have signi�cantly improved the 
management of insu�cient attached gingiva. Continued 
research and innovation in this �eld are essential to further 
re�ne these techniques and improve clinical outcomes.

Disclosure Statement
No potential con�ict of interest was reported by the author.

References
1. Newman MG, Klokkevold PR, Elangovan S, Kapila Y. Newman and 

Carranza’s clinical periodontology and implantology. 13th ed. 
Carranza FA, Takei H, editors. Philadelphia, PA: Saunders; 2023.

2. Bhatia G, Kumar A, Khatri M, Bansal M, Saxena S. Assessment of 
the width of attached gingiva using di�erent methods in various age 
groups: A clinical study. J Indian Soc Periodontol. 2015;19(2): 
199-202. https://doi.org/10.4103/0972-124X.152106 

3. Lang NP, Löe H. �e relationship between the width of keratinized 
gingiva and gingival health. J Periodontol. 1972;43(10):623-627. 
https://doi.org/10.1902/jop.1972.43.10.623 

4. Corn H. Periosteal separation—its clinical signi�cance. J 
Periodontol. 1962;33(2):140-153.                                              . 
https://doi.org/10.1902/jop.1962.33.2.140 

5. Carranza Jr FA, Carraro JJ. Mucogingival techniques in periodontal 
surgery. J Periodontol. 1970;41(5):294-299.                 .  
https://doi.org/10.1902/jop.1970.41.5.294 

6. Wennström J, Lindhe J, Nyman S. Role of keratinized gingiva for 
gingival health: Clinical and histologic study of normal and 
regenerated gingival tissue in dogs. J Clin Periodontol. 1981;8(4): 
311-328. https://doi.org/10.1111/j.1600-051X.1981.tb02041.x 

7. Wennström J, Lindhe J. Plaque‐induced gingival in�ammation in 
the absence of attached gingiva in dogs. J Clin Periodontol. 1983; 
10(3):266-276. https://doi.org/10.1111/j.1600-051X.1983.tb01275.x 

8. Wennström J, Lindhe J. Role of attached gingiva for maintenance of 
periodontal health: healing following excisional and gra�ing 
procedures in dogs. J Clin Periodontol. 1983;10(2):206-221. 
https://doi.org/10.1111/j.1600-051X.1983.tb02208.x 

9. Wennström JL. Lack of association between width of attached 
gingiva and development of so� tissue recession: A 5‐year 
longitudinal study. J Clin Periodontol. 1987;14(3):181-184. 
https://doi.org/10.1111/j.1600-051X.1987.tb00964.x 

10. Baker DL, Seymour GJ. �e possible pathogenesis of gingival 

recession: A histological study of induced recession in the rat. J 
Clin Periodontol. 1976;3(4):208-219.                 . 
https://doi.org/10.1111/j.1600-051X.1976.tb00040.x 

11. Maynard Jr JG, Wilson RD. Physiologic dimensions of the 
periodontium signi�cant to the restorative dentist. J Periodontol. 
1979;50(4):170-174. https://doi.org/10.1902/jop.1979.50.4.170 

12. Stetler KJ, Bissada NF. Signi�cance of the width of keratinized 
gingiva on the periodontal status of teeth with submarginal 
restorations. J Periodontol. 1987;58(10):696-700.              .  
https://doi.org/10.1902/jop.1987.58.10.696 

13. Kim DM, Neiva R. Periodontal so� tissue non–root coverage 
procedures: A systematic review from the AAP regeneration 
workshop. J Periodontol. 2015;86:S56-72.                 .  
https://doi.org/10.1902/jop.2015.130684 

14. Tarnow D, Hochman M, Chu S, Fletcher P. A New de�nition of 
attached gingiva around teeth and implants in healthy and 
diseased sites. Int J Periodontics Restorative Dent. 2021;41(1):43.

15. Boynueğri D, Nemli SK, Kasko YA. Signi�cance of keratinized 
mucosa around dental implants: a prospective comparative study. 
Clin Oral Implants Res. 2013;24(8):928-933.              . 
https://doi.org/10.1111/j.1600-0501.2012.02475.x 

16. Ramanauskaite A, Schwarz F, Sader R. In�uence of width of 
keratinized tissue on the prevalence of peri‐implant diseases: A 
systematic review and meta‐analysis. Clin Oral Implants Res. 
2022;33:8-31. https://doi.org/10.1111/clr.13766 

17. Nabers CL. Repositioning the attached gingiva. J Periodontol. 
1954;25(1):38-39.

18. Goldman HM, Schluger S, Fox L. Periodontal �erapy 1956 St. 
Louis CV Mosby Co.:301-311.

19. Bohannan HM. Studies in the alteration of vestibular depth I. 
Complete denudation. J Periodontol. 1962;33(2):120-128.             . 
https://doi.org/10.1902/jop.1962.33.2.120 

20. Bohannan HM. Studies in the Alteration of Vestibular Depth II. 
Periosteum Retention: II. Periosteum Retention. J Periodontol. 
1962;33(4):354-359. https://doi.org/10.1902/jop.1962.33.4.354 

21. Friedman N. Mucogingival surgery: �e apically repositioned �ap. 
J Periodontol. 1962;33(4):328-340.                       .  
https://doi.org/10.1902/jop.1962.33.4.328 

22. Bjorn H. Free transplantation of gingival propria. Odontol Revy. 
1963;14:323.

23. HC S. Free autogeneous gingival gra�s. I. Principles of successful 
gra�ing. Periodontics. 1968;6:5-13.

24. Langer B, Langer L. Subepithelial connective tissue gra� technique 
for root coverage. J Periodontol. 1985;56(12):715-720.     .   
https://doi.org/10.1902/jop.1985.56.12.715 

25. Matter J. Free gingival gra�s for the treatment of gingival 
recession: a review of some techniques. J Clin Periodontol. 1982; 
9(2):103-114. https://doi.org/10.1111/j.1600-051X.1982.tb01226.x 

26. Burkhardt R, Lang NP. Fundamental principles in periodontal 
plastic surgery and mucosal augmentation–a narrative review. J 
Clin Periodontol. 2014;41:S98-107.                     . 
https://doi.org/10.1111/jcpe.12193 

27. Carnio J, Camargo PM, Pirih PQ. Surgical techniques to increase 
the apicocoronal dimension of the attached gingiva: A 1-year 
comparison between the free gingival gra� and the modi�ed 
apically repositioned �ap. Int J Periodontics Restorative Dent. 
2015;35(4):571-578.   

28. Edel A. Clinical evaluation of free connective tissue gra�s used to 
increase the width of keratinised gingiva. J Clin Periodontol. 1974; 
1(4):185-196. https://doi.org/10.1111/j.1600-051x.1974.tb01257.x 

29. Carnio J, Miller Jr PD. Increasing the amount of attached gingiva 
using a modi�ed apically repositioned �ap. J Periodontol. 
1999;70(9):1110-1117. https://doi.org/10.1902/jop.1999.70.9.1110 

30. Carnio J, Camargo PM. �e modi�ed apically repositioned �ap to 
increase the dimensions of attached gingiva: the single incision 
technique for multiple adjacent teeth. Int J Periodontics 
Restorative Dent. 2006;26(3):265-269.

31. Swarna C, Govada S, Susmitha K, Sowjanya C. Increasing the width 
of attached gingiva by using modi�ed apically repositioned �ap–a 
case series. J Indian Soc Periodontol. 2019;23(2):172-176. 
https://doi.org/10.4103/jisp.jisp_379_18 

32. Sanz M, Lorenzo R, Aranda JJ, Martin C, Orsini M. Clinical 
evaluation of a new collagen matrix (Mucogra�® prototype) to 
enhance the width of keratinized tissue in patients with �xed 
prosthetic restorations: a randomized prospective clinical trial. J 
Clin Periodontol. 2009;36(10):868-876.             . 
https://doi.org/10.1111/j.1600-051X.2009.01460.x 

33. Imberman M. Gingival augmentation with an acellular dermal 
matrix revisited: surgical technique for gingival gra�ing. Pract 
Periodontics Aesthet Dent. 2007;19(2):123-128. Available at: 
https://pubmed.ncbi.nlm.nih.gov/17491488/ 

34. �oma DS, Benić GI, Zwahlen M, Hämmerle CH, Jung RE. A 
systematic review assessing so� tissue augmentation techniques. 
Clin Oral Implants Res. 2009;20:146-165.            .  
https://doi.org/10.1111/j.1600-0501.2009.01784.x 

35. Chambrone L, Ortega MA, Sukekava F, Rotundo R, Kalemaj Z, Buti 
J, et al. Root coverage procedures for treating localised and multiple 
recession‐type defects. Cochrane Database Syst Rev. 2018;10(10): 
CD007161. https://doi.org/10.1002/14651858.CD007161.pub3 

36. Montero E, Molina A, Matesanz P, Monje A, Sanz‐Sánchez I, 
Herrera D. E�cacy of so� tissue substitutes, in comparison with 
autogenous gra�s, in surgical procedures aiming to increase the 
peri‐implant keratinized mucosa: A systematic review. Clin Oral 
Implants Res. 2022;33:32-46. https://doi.org/10.1111/clr.13751 

Oral Health Maxillofac. Res., 2024, 1, 1-4 © Reseapro Journals 2024
https://doi.org/10.61577/ohmr.2024.1000017

ORAL HEALTH AND MAXILLOFACIAL RESEARCH                                                                                                                                        
2024, VOL. 1, ISSUE 4

2



Oral mucosa comprises three distinct zones: the gingiva and 
hard palate, known as the masticatory mucosa; the dorsum of 
the tongue, referred to as specialized mucosa; and the oral 
mucous membrane, or lining mucosa. Macroscopically, the 
gingiva is divided into marginal, attached, and interdental areas 
[1]. �e attached gingiva, a vital part of the periodontal 
apparatus, acts as a protective barrier and stabilizes the gingival 
margin. �is portion of the gingiva is tightly bound to the 
underlying periosteum of the alveolar bone, extending from the 
mucogingival junction to the external surface projection at the 
bottom of the sulcus or periodontal pocket. It plays a crucial role 
in shielding the periodontium from mechanical trauma, 
microbial invasion, and in�ammatory processes [1].

 �e width of the keratinised gingiva is measured as the 
distance from the gingival margin to the mucogingival junction, 
while sulcus depth is measured from the gingival margin to the 
base of the sulcus. �e width of the attached gingiva is then 
calculated by subtracting the sulcus depth from the width of the 
keratinised tissue [2].

Historical Aspect
Over the years, the width of the attached gingiva and its 
importance in maintaining a healthy periodontium has been 
extensively discussed. Lang & Löe (1972) advocated for 
maintaining at least 2mm of attached gingiva, positing that the 
absence of this gingival band could lead to in�ammation [3]. 
Early studies by Corn et al. (1962) and Carranza et al. (1970) 
suggested that this band of gingiva plays a critical role in 
dispersing muscular forces and enduring damage from chewing 
and brushing [4,5]. �is led to the development of gingival 
augmentation techniques to overcome its inadequacy.

  However, several authors historically claimed that the width of 
the attached gingiva does not signi�cantly impact periodontal 
health if oral hygiene is adequately maintained. �ere was 

insu�cient evidence to suggest that a narrower band of attached 
gingiva is more susceptible to in�ammation as compared to a 
wider band. Wennström and Lindhe (1983) assessed the role of 
attached gingiva through a study on beagle dogs, �nding that 
meticulous plaque control led to the preservation of gingival 
health without gingival recession or attachment loss, regardless 
of the width of the attached gingiva [6-8].

 Wennström, in 1987, conducted a 5-year longitudinal 
study that aimed to monitor changes in the position of the 
so�-tissue margin at 26 buccal sites that were surgically 
deprived of all the gingival tissue. Six-months post-treatment, 
baseline examinations revealed that these sites had minimal or 
no regenerated attached gingiva (<1mm). For comparison, 12 
control sites with adequate width of attached gingiva (>1mm) 
were also examined. Assessments included oral hygiene status, 
gingival conditions, probing pocket depths, probing 
attachment levels, the position of the so� tissue margin, and 
gingival width at baseline and a�er 5 years. Results indicated a 
slight increase in the width of the gingiva at the test sites over 
the observation period. Speci�cally, 7 out of 26 test sites 
showed coronal regrowth of the so� tissue margin, whereas 2 
sites exhibited further apical displacement. In contrast, 3 
control sites developed recession and a reduction in gingival 
width. �e study concluded that in patients maintaining 
proper plaque control, the absence of an adequate zone of 
attached gingiva does not lead to an increased incidence of 
gingival recession [9].

 Baker et al. (1976) proposed that localized in�ammation in 
thin gingival biotypes can lead to connective tissue 
breakdown, emphasizing careful handling during restorative 
or orthodontic procedures in esthetically sensitive areas [10]. 
Maynard et al. (1979) suggested that 5mm of keratinized 
tissue is preferable to mitigate recession risk, especially in 
areas requiring subgingival restorations [11].

Present Consensus - The Importance of Attached 
Gingiva
Despite earlier con�icting views, contemporary consensus 
underscores the signi�cance of having an adequate band of 
attached gingiva around teeth. �e clinical relevance of attached 
gingiva became more pronounced with the advent of esthetic 
dentistry and restorative procedures. �e su�cient width of the 
attached gingiva reduces the likelihood of gingival recession due 
to the preparation of subgingivally placed esthetic margins and 
enhances patient comfort in maintaining oral hygiene [12]. 
Currently, a consensus advocates for at least ≥ 2mm of 
keratinized tissue and ≥ 1mm of attached gingiva surrounding 
teeth to maintain periodontal health and stability [13].

 Tarnow, in 2021, put forth a revised de�nition of attached 
gingiva for both healthy and diseased teeth and implants having 
two components. Part A applies when the biologic width is 
supracrestal, involving epithelial attachment and gingival �bres, 
and is attached to a healthy tooth or tissue-level implant. Here, 
the zone of the attached gingiva is measured from the gingival 
sulcus base to the mucogingival junction. Part B, on the other 
hand, applies when the biologic width is subcrestal, as seen with 
infrabony defects on periodontally compromised teeth, 
periodontally involved tissue-level implants, and bone 
level-implants placed at or below the bone crest. In this case, the 
zone of the attached gingiva is measured from the bone crest to 
the mucogingival junction, rather than from the base of the 
sulcus [14].

 Boynuegri, in 2013, noted that a narrow band of keratinised 
tissue (less than 2mm) at the dental implant site has been linked 
to increased plaque accumulation and mucosal in�ammation, 
along with elevated levels of pro-in�ammatory mediators [15]. 
Ramanauskaite conducted a systematic review and 
meta-analysis assessing the in�uence of the width of keratinised 
tissue on the prevalence of peri-implant diseases. In essence, the 
data from the included studies indicate that having less than 
2mm of keratinised tissue is associated with poorer 
peri-implant tissue health compared to implant sites with at 
least 2mm of keratinised tissue [16].

Surgical Techniques
Despite the controversy, several techniques have been 
developed to increase the attached gingiva width. �ese 
techniques include repositioning the attached gingiva by Nabers 
(1954), the pushback technique by Goldman (1956), Bohannan’s 
complete denudation and periosteal separation (1962), apically 
repositioned �ap by Friedman (1962), free gingival gra� 
introduced by Bjorn (1963) and modi�ed by Sullivan and 
Atkins in 1968, and connective tissue gra� by Langer [17-24]. 
Among these, the apically repositioned �ap and free gingival 
gra�s are the most commonly used [25].

Repositioned flap technique
Apically repositioned �ap (ARF)

�is procedure is based on Naber’s principle of repositioning 
the attached gingiva [17]. �e attached gingiva is repositioned 
apically following meticulous debridement of the root surfaces. 
�is is achieved by making vertical incisions and suturing the 
�ap accurately to position the free gingival margin at the level of 

the alveolar crest [21]. However, the apically repositioned �ap 
technique has notable drawbacks, such as leaving 3-5 mm of 
denuded bone in the coronal portion, which risks bone 
resorption [25].

Autogenous soft-tissue grafting techniques
Free gingival gra�s (FGG)

FGG involves the elevation of a split-thickness �ap, preparing 
the recipient bed for the donor gra�. �e gra�, typically 
1.25-2mm thick, is placed coronal to the cementoenamel 
junction to counteract tissue shrinkage during healing. �is 
method increases the width of keratinized tissue and is 
adapted to the crown anatomy to prevent gra� destabilization. 
However, this technique has drawbacks including 
post-operative discomfort, poor color match, and morbidity at 
the donor site [22,23,26,27].

Connective Tissue Gra�s (CTG)

CTG, known for superior esthetic outcomes, involves 
elevating a partial-thickness �ap to ensure adequate blood 
supply at the recipient site. �e �ap can be re�ected via an 
envelope method or by creating a tunnel. �e gra� is placed 
coronal to the raised �ap's border, with its epithelial border 
intact, and secured with sutures to prevent destabilization 
post-surgery [24,26,28].

Advanced techniques
Modi�ed apically repositioned �ap (MARF)

Introduced by Carnio and Miller in 1999 for single-tooth cases 
and expanded by Carnio and Camargo in 2006 for multiple 
teeth, MARF involves a horizontal beveled incision in the 
attached gingiva, followed by split-thickness �ap elevation and 
apical suturing. Healing occurs through the migration of 
keratinized epithelial cells over the exposed periosteum, 
resulting in the formation of attached gingiva. MARF is 
favored for its simplicity, consistent color matching, reduced 
surgical time, and elimination of a separate donor site [29-31].

Use of allografts and xenografts
Recent advancements focus on using allogra� and xenogra� 
materials to minimize the morbidity associated with 
autogenous gra�s. �ese materials o�er alternatives for 
gingival augmentation, reducing the need for dual surgical 
sites and associated complications [32,33].

Preferred Choice of Treatment
�oma et al. systematically evaluated the literature on so� 
tissue gra�ing techniques to determine the most e�ective 
methods for augmenting and stabilising the gingival tissue. 
�e study focused on increasing the width of the attached 
gingiva and gaining so� tissue volume. �e apically 
repositioned �ap/vestibuloplasty (ARF/V) procedure was 
found to signi�cantly increase the width of the attached 
gingiva compared to untreated controls. Combining ARF/V 
with autogenous tissue resulted in signi�cantly more attached 
gingiva than with untreated controls and showed borderline 
statistical signi�cance compared to ARF/V with allogeneic 
tissue. �e ARF/V with allogenic gra� experienced more 
shrinkage compared to autogenous tissue [34]. Extensive 
research conducted over several decades in the �eld of 

mucogingival surgery has established the coronally advanced 
�ap combined with CTG as the gold standard for root-coverage 
procedures. In contrast, the use of FGG is primarily reserved for 
situations wherein the primary goal is to increase the width of 
the attached gingiva [35].

 Montero et al., in their systematic review, aimed to assess the 
e�ectiveness of so� tissue substitutes versus autogenous gingival 
gra�s in surgical procedures designed to increase the width of 
keratinised tissue around dental implants. �e �ndings 
indicated that FGG is more e�ective than so� tissue substitutes 
for augmenting keratinised tissue at the implant site. However, 
xenogeneic substitutes may serve as a viable alternative to 
autogenous tissues as they reduce surgical time and 
post-surgical pain [36].

Conclusions
�e signi�cance of having an adequate zone of attached gingiva 
in maintaining periodontal health remains a topic of debate, 
although its value in aesthetics and speci�c clinical contexts has 
been acknowledged. �e attached gingiva plays a crucial role in 
maintaining periodontal health by providing stability, reducing 
the risk of gingival recession, and enhancing patient comfort in 
oral hygiene maintenance. Historical and recent advancements 
in surgical techniques have signi�cantly improved the 
management of insu�cient attached gingiva. Continued 
research and innovation in this �eld are essential to further 
re�ne these techniques and improve clinical outcomes.
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Oral mucosa comprises three distinct zones: the gingiva and 
hard palate, known as the masticatory mucosa; the dorsum of 
the tongue, referred to as specialized mucosa; and the oral 
mucous membrane, or lining mucosa. Macroscopically, the 
gingiva is divided into marginal, attached, and interdental areas 
[1]. �e attached gingiva, a vital part of the periodontal 
apparatus, acts as a protective barrier and stabilizes the gingival 
margin. �is portion of the gingiva is tightly bound to the 
underlying periosteum of the alveolar bone, extending from the 
mucogingival junction to the external surface projection at the 
bottom of the sulcus or periodontal pocket. It plays a crucial role 
in shielding the periodontium from mechanical trauma, 
microbial invasion, and in�ammatory processes [1].

 �e width of the keratinised gingiva is measured as the 
distance from the gingival margin to the mucogingival junction, 
while sulcus depth is measured from the gingival margin to the 
base of the sulcus. �e width of the attached gingiva is then 
calculated by subtracting the sulcus depth from the width of the 
keratinised tissue [2].

Historical Aspect
Over the years, the width of the attached gingiva and its 
importance in maintaining a healthy periodontium has been 
extensively discussed. Lang & Löe (1972) advocated for 
maintaining at least 2mm of attached gingiva, positing that the 
absence of this gingival band could lead to in�ammation [3]. 
Early studies by Corn et al. (1962) and Carranza et al. (1970) 
suggested that this band of gingiva plays a critical role in 
dispersing muscular forces and enduring damage from chewing 
and brushing [4,5]. �is led to the development of gingival 
augmentation techniques to overcome its inadequacy.

  However, several authors historically claimed that the width of 
the attached gingiva does not signi�cantly impact periodontal 
health if oral hygiene is adequately maintained. �ere was 

insu�cient evidence to suggest that a narrower band of attached 
gingiva is more susceptible to in�ammation as compared to a 
wider band. Wennström and Lindhe (1983) assessed the role of 
attached gingiva through a study on beagle dogs, �nding that 
meticulous plaque control led to the preservation of gingival 
health without gingival recession or attachment loss, regardless 
of the width of the attached gingiva [6-8].

 Wennström, in 1987, conducted a 5-year longitudinal 
study that aimed to monitor changes in the position of the 
so�-tissue margin at 26 buccal sites that were surgically 
deprived of all the gingival tissue. Six-months post-treatment, 
baseline examinations revealed that these sites had minimal or 
no regenerated attached gingiva (<1mm). For comparison, 12 
control sites with adequate width of attached gingiva (>1mm) 
were also examined. Assessments included oral hygiene status, 
gingival conditions, probing pocket depths, probing 
attachment levels, the position of the so� tissue margin, and 
gingival width at baseline and a�er 5 years. Results indicated a 
slight increase in the width of the gingiva at the test sites over 
the observation period. Speci�cally, 7 out of 26 test sites 
showed coronal regrowth of the so� tissue margin, whereas 2 
sites exhibited further apical displacement. In contrast, 3 
control sites developed recession and a reduction in gingival 
width. �e study concluded that in patients maintaining 
proper plaque control, the absence of an adequate zone of 
attached gingiva does not lead to an increased incidence of 
gingival recession [9].

 Baker et al. (1976) proposed that localized in�ammation in 
thin gingival biotypes can lead to connective tissue 
breakdown, emphasizing careful handling during restorative 
or orthodontic procedures in esthetically sensitive areas [10]. 
Maynard et al. (1979) suggested that 5mm of keratinized 
tissue is preferable to mitigate recession risk, especially in 
areas requiring subgingival restorations [11].

Present Consensus - The Importance of Attached 
Gingiva
Despite earlier con�icting views, contemporary consensus 
underscores the signi�cance of having an adequate band of 
attached gingiva around teeth. �e clinical relevance of attached 
gingiva became more pronounced with the advent of esthetic 
dentistry and restorative procedures. �e su�cient width of the 
attached gingiva reduces the likelihood of gingival recession due 
to the preparation of subgingivally placed esthetic margins and 
enhances patient comfort in maintaining oral hygiene [12]. 
Currently, a consensus advocates for at least ≥ 2mm of 
keratinized tissue and ≥ 1mm of attached gingiva surrounding 
teeth to maintain periodontal health and stability [13].

 Tarnow, in 2021, put forth a revised de�nition of attached 
gingiva for both healthy and diseased teeth and implants having 
two components. Part A applies when the biologic width is 
supracrestal, involving epithelial attachment and gingival �bres, 
and is attached to a healthy tooth or tissue-level implant. Here, 
the zone of the attached gingiva is measured from the gingival 
sulcus base to the mucogingival junction. Part B, on the other 
hand, applies when the biologic width is subcrestal, as seen with 
infrabony defects on periodontally compromised teeth, 
periodontally involved tissue-level implants, and bone 
level-implants placed at or below the bone crest. In this case, the 
zone of the attached gingiva is measured from the bone crest to 
the mucogingival junction, rather than from the base of the 
sulcus [14].

 Boynuegri, in 2013, noted that a narrow band of keratinised 
tissue (less than 2mm) at the dental implant site has been linked 
to increased plaque accumulation and mucosal in�ammation, 
along with elevated levels of pro-in�ammatory mediators [15]. 
Ramanauskaite conducted a systematic review and 
meta-analysis assessing the in�uence of the width of keratinised 
tissue on the prevalence of peri-implant diseases. In essence, the 
data from the included studies indicate that having less than 
2mm of keratinised tissue is associated with poorer 
peri-implant tissue health compared to implant sites with at 
least 2mm of keratinised tissue [16].

Surgical Techniques
Despite the controversy, several techniques have been 
developed to increase the attached gingiva width. �ese 
techniques include repositioning the attached gingiva by Nabers 
(1954), the pushback technique by Goldman (1956), Bohannan’s 
complete denudation and periosteal separation (1962), apically 
repositioned �ap by Friedman (1962), free gingival gra� 
introduced by Bjorn (1963) and modi�ed by Sullivan and 
Atkins in 1968, and connective tissue gra� by Langer [17-24]. 
Among these, the apically repositioned �ap and free gingival 
gra�s are the most commonly used [25].

Repositioned flap technique
Apically repositioned �ap (ARF)

�is procedure is based on Naber’s principle of repositioning 
the attached gingiva [17]. �e attached gingiva is repositioned 
apically following meticulous debridement of the root surfaces. 
�is is achieved by making vertical incisions and suturing the 
�ap accurately to position the free gingival margin at the level of 

the alveolar crest [21]. However, the apically repositioned �ap 
technique has notable drawbacks, such as leaving 3-5 mm of 
denuded bone in the coronal portion, which risks bone 
resorption [25].

Autogenous soft-tissue grafting techniques
Free gingival gra�s (FGG)

FGG involves the elevation of a split-thickness �ap, preparing 
the recipient bed for the donor gra�. �e gra�, typically 
1.25-2mm thick, is placed coronal to the cementoenamel 
junction to counteract tissue shrinkage during healing. �is 
method increases the width of keratinized tissue and is 
adapted to the crown anatomy to prevent gra� destabilization. 
However, this technique has drawbacks including 
post-operative discomfort, poor color match, and morbidity at 
the donor site [22,23,26,27].

Connective Tissue Gra�s (CTG)

CTG, known for superior esthetic outcomes, involves 
elevating a partial-thickness �ap to ensure adequate blood 
supply at the recipient site. �e �ap can be re�ected via an 
envelope method or by creating a tunnel. �e gra� is placed 
coronal to the raised �ap's border, with its epithelial border 
intact, and secured with sutures to prevent destabilization 
post-surgery [24,26,28].

Advanced techniques
Modi�ed apically repositioned �ap (MARF)

Introduced by Carnio and Miller in 1999 for single-tooth cases 
and expanded by Carnio and Camargo in 2006 for multiple 
teeth, MARF involves a horizontal beveled incision in the 
attached gingiva, followed by split-thickness �ap elevation and 
apical suturing. Healing occurs through the migration of 
keratinized epithelial cells over the exposed periosteum, 
resulting in the formation of attached gingiva. MARF is 
favored for its simplicity, consistent color matching, reduced 
surgical time, and elimination of a separate donor site [29-31].

Use of allografts and xenografts
Recent advancements focus on using allogra� and xenogra� 
materials to minimize the morbidity associated with 
autogenous gra�s. �ese materials o�er alternatives for 
gingival augmentation, reducing the need for dual surgical 
sites and associated complications [32,33].

Preferred Choice of Treatment
�oma et al. systematically evaluated the literature on so� 
tissue gra�ing techniques to determine the most e�ective 
methods for augmenting and stabilising the gingival tissue. 
�e study focused on increasing the width of the attached 
gingiva and gaining so� tissue volume. �e apically 
repositioned �ap/vestibuloplasty (ARF/V) procedure was 
found to signi�cantly increase the width of the attached 
gingiva compared to untreated controls. Combining ARF/V 
with autogenous tissue resulted in signi�cantly more attached 
gingiva than with untreated controls and showed borderline 
statistical signi�cance compared to ARF/V with allogeneic 
tissue. �e ARF/V with allogenic gra� experienced more 
shrinkage compared to autogenous tissue [34]. Extensive 
research conducted over several decades in the �eld of 

mucogingival surgery has established the coronally advanced 
�ap combined with CTG as the gold standard for root-coverage 
procedures. In contrast, the use of FGG is primarily reserved for 
situations wherein the primary goal is to increase the width of 
the attached gingiva [35].

 Montero et al., in their systematic review, aimed to assess the 
e�ectiveness of so� tissue substitutes versus autogenous gingival 
gra�s in surgical procedures designed to increase the width of 
keratinised tissue around dental implants. �e �ndings 
indicated that FGG is more e�ective than so� tissue substitutes 
for augmenting keratinised tissue at the implant site. However, 
xenogeneic substitutes may serve as a viable alternative to 
autogenous tissues as they reduce surgical time and 
post-surgical pain [36].

Conclusions
�e signi�cance of having an adequate zone of attached gingiva 
in maintaining periodontal health remains a topic of debate, 
although its value in aesthetics and speci�c clinical contexts has 
been acknowledged. �e attached gingiva plays a crucial role in 
maintaining periodontal health by providing stability, reducing 
the risk of gingival recession, and enhancing patient comfort in 
oral hygiene maintenance. Historical and recent advancements 
in surgical techniques have signi�cantly improved the 
management of insu�cient attached gingiva. Continued 
research and innovation in this �eld are essential to further 
re�ne these techniques and improve clinical outcomes.
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