
97© Springer International Publishing AG, part of Springer Nature 2018
A. Kasaj (ed.), Gingival Recession Management,  
https://doi.org/10.1007/978-3-319-70719-8_8

P. Windisch (*) · B. Molnár 
Faculty of Dentistry, Department of Periodontology, Semmelweis University,  
Budapest, Hungary

8Recession Coverage Using Autogenous 
Grafts

Péter Windisch and Bálint Molnár

Abstract
Recreating natural pink esthetics around single or multiple recession defects 
require proper surgical planning and a careful choice of the grafting approach. 
The transplantation of free autogenous soft tissue grafts in combination with 
state-of-the-art surgical techniques for recession coverage still represents the 
gold standard in terms of long-term tissue stability. Donor site morbidity has to 
be considered prior to surgery; graft harvesting procedures should be well 
planned and executed to minimize postoperative patient complaints.

8.1  Introduction

One of the main goals in the field of periodontal plastic surgery is to recreate natural 
pink esthetics. The treatment of gingival recessions with autogenous soft tissue 
grafts is a clear example of the thorough search for satisfactory and predictable 
methods aiming at optimized root coverage and tissue blending. Laterally posi-
tioned flap procedures maintaining tissue integrity with the donor site after harvest-
ing were already used in the 1950s and 1960s for treating single gingival recessions 
[1, 2] and are still used today [3]. These surgical interventions resulted in natural 
tissue color and texture at recipient sites, however with remarkable postoperative 
pain and a high risk for developing secondary recessions as well as bone resorption 
at the denuded donor area. Free autogenous soft tissue grafts have been introduced 
for gingival recession coverage during the early 1960s [4, 5], as an alternative for 
laterally positioned flap procedures. The aim was to increase the width and thick-
ness of the keratinized gingiva, which is necessary to preserve gingival health [6, 7]. 
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According to recent literature data, transplantation of free soft tissue grafts for 
recession coverage results in increased long-term tissue stability compared to root 
coverage techniques alone [8–10]. Free soft tissue grafts are completely detached 
from their donor area and can be used in combination with apically or coronally 
repositioned pedicle flaps, as well as envelope and tunneling techniques. By har-
vesting a free soft tissue graft from a remote, esthetically irrelevant area of the oral 
mucosa, donor site complications at adjacent teeth following the elevation of later-
ally positioned flaps can be avoided. As a result, there is a low risk for root hyper-
sensitivity and impaired esthetics due to secondary intention wound healing at 
adjacent sites; nevertheless, tissue blending depends on the composition of trans-
planted grafts.

8.2  Autogenous Soft Tissue Grafts

8.2.1  Free Gingival Graft

Gingival graft transplantation has been used since the 1960s for gingival recession 
coverage. The first case was published by Björn in 1963 [4], reporting on the har-
vesting and transplantation of a gingival graft containing connective tissue and 
overlaying epithelium. Nabers, who utilized full-thickness gingival transplants 
removed during gingivectomy, was the first to use the term free gingival graft (FGG) 
[5]. The palate became only later the main donor site of harvesting autogenous 
grafts [11] (Fig. 8.1). Despite some of the literature data suggesting that the width 
of keratinized tissues around teeth has low correlation with long-term tissue health 
and stability [12, 13], the use of free gingival grafts (FGG) became a frequently 
applied clinical approach to treat gingival recessions [14–17].

Application of FGGs shows high predictability in terms of graft survival and 
postsurgical tissue stability. It is of high clinical importance that palatal soft tissue 
grafts with epithelial coverage will maintain their original characteristics after 
transplantation to the recipient site. This delivers favorable results in terms of 
induced keratinization, nevertheless may result in graft hyperplasia and color mis-
match due to the fact that FGG carries the genetic determination of the donor site, 
resulting in a gingival phenotype different from the recipient sites [18, 19]. For this 
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Fig. 8.1 Free autogenous soft tissue grafts. (a) Free gingival graft (FGG), (b) epithelialized- 
subepithelial connective tissue graft (ESCTG), (c) subepithelial connective tissue graft (SCTG)

P. Windisch and B. Molnár



99

reason, in esthetically demanding cases, the application of alternative autogenous, 
allogeneic, or xenogeneic grafts might represent a valid treatment alternative.

8.2.2  Subepithelial Connective Tissue Graft

As reported in literature, FGGs have two major limitations: overaugmented tissue 
contours and impaired color blending with the recipient site [20]. During the 1980s, 
the clinical benefits of the subepithelial connective tissue graft (SCTG) became 
evident as reported in literature [21, 22]. Considering these well documented advan-
tages of the SCTG in comparison to FGGs due to lack of epithelium (Fig. 8.1), it has 
become the first grafting approach of choice during the last three decades. SCTG 
transplantation is one of the most versatile and esthetically predictable grafting pro-
cedures in periodontal plastic surgery. The application of an SCTG in combination 
of split-thickness pedicle-, envelope-, or tunnel-type flaps aims at the bilaminar 
reconstruction of lost gingival tissues using both free and recipient connective tissue 
layers to preserve graft viability and to cover denuded root surfaces. As a result of 
the dual graft blood supply (from the underlying periosteum and the overlying 
mucosal flap), the SCTG treatment results in improved root coverage [23].

It has been suggested that the underlying connective tissue is decisive in deter-
mining epithelial keratinization [18, 19] in the overlying flap. Nevertheless, in the 
case of SCTG transplantation, this phenomenon is significantly less pronounced 
compared to FGGs, and the induced limited keratinization is associated with more 
favorable tissue blending [20]. Therefore, the result is an enhanced color match and 
more esthetic results due to the surface characteristics of the overlying flap being 
similar to the adjacent recipient gingiva. In addition, if SCTG is harvested via 
partial- thickness flap preparation, wound healing in both the donor and recipient 
sites occurs mostly by primary intention. This may enhance tissue maturation and 
may also reduce postoperative discomfort [24].

Application of SCTGs provides excellent esthetics and predictability. On the 
other hand, SCTGs are not the first grafts of choice in cases where the surface char-
acteristics of gingival tissues ought to be changed, or a substantial increase of the 
width and thickness of keratinized gingiva is necessary. Moreover, in patients with 
thin palatal masticatory mucosa presenting limited amount of donor tissues, instead 
of the hard palate, alternate donor sites (e.g., maxillary tuberosity or mandibular 
alveolar tuberculum) or the application of allogeneic and xenogeneic grafts should 
be considered [25, 26].

8.2.3  Partly Epithelialized Soft Tissue Grafts

Covering exposed roots in sites with thinned keratinized gingiva and shallow vesti-
bule presents a challenge for clinicians. In case of high frenal attachment or muscle 
pull, in particular in the anterior mandible, transplantation SCTGs in combination 
with pedicle or tunneled flaps might deliver impaired graft stability and thus lead to 
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treatment failure. On the other hand, placement of FGGs combined with apically 
repositioned flaps ensures graft stability, however, associated with unfavorable 
esthetic outcomes.

Therefore, as an alternative combining the benefits of FGGs and SCTGs, an 
epithelialized-subepithelial connective tissue graft (ESCTG) (Fig.  8.1) has been 
proposed to treat such cases [27] combined with an envelope type flap. When utiliz-
ing this approach, the epithelialized graft portions are placed to cover the denuded 
root surfaces. A similar grafting procedure, the partly epithelialized free gingival 
graft (PE-FGG), has been suggested to treat gingival recessions of the anterior man-
dible in combination with an apically repositioned flap [28]. Both approaches 
deliver increased resistance against the tension of the muscular-mucosal environ-
ment, lowering the risk for displacement of the mucogingival junction (MGJ) or 
flattening of the vestibule. Furthermore, increased amount of keratinized tissues and 
color blending similar to application of SCTGs have been reported by both authors 
following complete tissue maturation.

8.3  Anatomical Considerations of Choosing Free 
Autogenous Soft Tissue Graft Donor Sites

Free autogenous soft tissue grafts require a second surgical area as a donor site. As 
with all periodontal surgical procedures, harvesting of autogenous soft tissue grafts 
is highly technique sensitive. To avoid surgical complications, thorough knowledge 
of the anatomy of the donor area is essential.

In daily clinical practice, the area of choice is usually the hard palate that eventu-
ally might increase postoperative patient morbidity. Furthermore, autogenous soft 
tissue grafts can be obtained from the maxillary tuberosity, from edentulous ridges 
(e.g., from the mandibular alveolar tuberculum), or on some occasions from gingi-
val donor sites. When treating patients, who refuse graft harvesting from the previ-
ously mentioned donor areas, allogeneic or xenogeneic grafts might be utilized 
instead of autogenous soft tissue grafts [25].

8.3.1  Anterior Part of the Hard Palate

The hard palate is the most common soft tissue graft donor site; however, the dimen-
sions of the masticatory mucosa may influence the amount of soft tissue that can be 
harvested. Histological analysis of the hard palate shows three tissue layers: epithe-
lium (0.3–0.6 mm), lamina propria (1–1.5 mm), submucosa, and periosteum. The 
submucosa contains adipose tissues and small salivary glands [29].

The thickness of the masticatory mucosa shows significant individual variance 
and is also dependent on the donor site location within the hard palate. The thickest 
tissues are found from the distal aspect of the canine toward the mesial aspect of the 
palatal root of the first molar, where the mucosa usually thins out significantly due 
to root prominence. The second anatomical aspect that should always be taken into 
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account is the greater palatine artery (GPA). The palatal neurovascular bundle runs 
through a bony groove anterior to the greater palatal foramen from which it emerges. 
The anastomosis with the end branches of the nasopalatine artery is located in the 
premaxilla, anterior from the canine (Fig.  8.2). The main course of the GPA is 
located at an average of 12 mm distance from the gingival margin at the canine 
region; this is increased to 14  mm in the molar region [30]. According to other 
authors, the GPA runs at approximately 76% of the global palatal height, measured 
from the cemento-enamel junction (CEJ) of maxillary molars [31]. To analyze the 
thickness at palatal donor sites, an endodontic needle with a silicon stop might be 
used. The transition between the lamina propria and the adipose submucosa might 
be recognized by this approach [32].

8.3.2  Maxillary Tuberosity and Posterior Part of the Hard Palate

The maxillary tuberosity and the masticatory mucosa of the hard palate at the level 
of the second and third molars demonstrate similar histological characteristics: both 
contain a high amount of dense collagen fibers without adipose and glandular tis-
sues [33].

The masticatory mucosa in the maxillary tuberosity can be thicker (over 4 mm) 
compared to the palate (not more than 3 mm) [34], which allows to harvest grafts of 

a b

Fig. 8.2 Anatomic specimens demonstrating the course of the greater palatine artery (GPA). (a) 
Latex milk injection, (b) corrosion casting (Courtesy of Dr. Arvin Shahbazi)
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high volume in the absence of third molars, especially when retrieved 2–3 months 
following tooth removal. Therefore, along the distal portion of the hard palate, it is 
well indicated for recession coverage, in some cases allowing for sufficient graft 
removal for complete unilateral graft coverage. SCTGs obtained from these areas 
are firm compared to the anterior hard palate, thus showing less postoperative 
shrinkage, but on the other, they are more likely to develop graft hyperplasia and 
scar formation similar to FGGs [29].

8.3.3  Edentulous Ridges (Mandibular Alveolar Tuberculum)

In a minority of the cases, edentulous ridges, in particular the mandibular alveolar 
tuberculum in the absence of third molars, can be considered as an alternative, less 
traumatic donor site for autogenous soft tissue harvesting. The quality of harvested 
tissues resembles the characteristics of grafts from the posterior hard palate. This 
approach might be applied when treating mandibular recessions; since the donor 
site is located close to the recipient teeth, palatal harvesting approach can be 
avoided.

8.4  Soft Tissue Graft Harvesting Techniques

8.4.1  Free Gingival Graft Harvesting

Sullivan and Atkins were the first to use the hard palate as a donor site for FGG 
harvesting in 1968; this has become the standard and has not changed ever since. 
The optimal site for obtaining a FGG for root coverage is the area distally from the 
canines, starting at least 2 mm from the gingival margin in 5–8 mm width, in a desir-
able length to cover the whole recipient site. Graft preparation is first outlined by 
two parallel longitudinal incisions, interconnected with vertical incisions. 
Deliberation of the graft is initiated along the paramarginal incision in a split- 
thickness fashion, aiming at the removal of a 1.5–2-mm-thick FGG and leaving the 
periosteum untouched. The harvested tissue may serve as a ready-to-use FGG, or 
alternatively, it may be deepithelialized outside of the mouth to obtain an SCTG 
containing the lamina propria, which is rich in dense collagen fibers, especially 
when retrieved adjacent to the second molar, from the posterior part of the hard pal-
ate. The donor wound is a subject of secondary intention wound healing; therefore, 
several methods have been proposed to enhance epithelial ingrowth and thus shorten 
healing time. These include the placement of native collagen sponges or matrices 
(Fig. 8.3), fixed with horizontal or crossed mattress sutures, or alternatively deliver-
ing a prefabricated acrylic plate to cover the palate for increased blood clot stabili-
zation. None of these methods has shown significantly more reduction in 
postoperative patient complaints, donor site pain, postoperative bleeding, and pro-
longed healing due to eventual tissue necrosis. The abovementioned complications 
are well-known side effects of palatal full-thickness graft harvesting [20].
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8.4.2  Trap Door Technique

Edel was the first to report on the trap door technique in which epithelium is not 
removed from the palate for SCTG harvesting [15]. This technique utilizes mesial 
and distal vertical incisions according to the graft dimensions. A longitudinal inci-
sion from mesial to distal along the palate is used to connect the releasing incisions 
to elevate a partial-thickness trap door (Fig.  8.4). Vertical incisions should be 
extended 1  mm further over intended apicocoronal dimension of the graft, thus 
allowing for better access to the apical incision line, used for the removal of a SCTG 
from underneath the trap door by means of split-thickness sharp dissection as 
described for the single-incision technique in Sect. 8.4.4. After removing the con-
nective graft, single interrupted or horizontal/modified crossed mattress sutures can 
be used to achieve wound closure. Donor site-related complications including sec-
ondary intention wound healing and postoperative bleeding might occur, mainly as 
a result of vertical incisions.

8.4.3  Parallel Incision Technique

The parallel incision technique was introduced by Langer and Calagna [21], fol-
lowed by Harris in 1997 [35]. At 2 and 4 mm distance from the gingival margin, two 
longitudinal parallel split-thickness incisions are made (as described for the 
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Fig. 8.3 Free gingival graft (FGG) harvesting. (a) Donor site, (b) FGG and xenograft matrix, (c) 
donor site covered by xenograft matrix (mucoderm®, botiss, Zossen, Germany), (d) healing after 
14 days
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single-incision technique below) in 8–10  mm depth into the palate with vertical 
releases at the mesial and distal extent of the incision, similar to the trap door tech-
nique (Fig. 8.4). An incision at the base of the connective tissue between the vertical 
incisions deliberates the graft from the palatal bone. An SCTG is obtained by remov-
ing the epithelial collar determined by the first parallel incisions. In case a ESCTG/
PE-FGG is needed, without deepithelialization, this harvesting technique represents 
a favorable approach. Donor site-related complications are comparable to the trap-
door approach, with more pronounced secondary intention wound healing.

8.4.4  Single-Incision Technique

Hürzeler and Weng introduced the single-incision technique in 1999 [24], con-
firmed by Lorenzana and Allen in 2000 [36]. First, a single full-thickness incision is 
performed with a Nr. 15 surgical blade 90 degrees to the palatal bone, after which 
the blade is angled from 135 to 180 degrees to undermine the palatal masticatory 
mucosa in split thickness toward the palatal midline (Fig. 8.4). This incision should 
not be extended deeper than 8 mm from the single incision. Therefore a No. 15 
scalpel blade might be used as a reference, which has a cutting edge of the approxi-
mate length of 8 mm [29]. Subsequently, after opening a palatal envelope, a SCTG 
is obtained by incisions on mesial, distal, and apical sides of the connective tissue 
within the opened envelope. The most significant advantage of this technique is the 
less compromised blood supply and simplified closure of the wound due to the lack 
of vertical incisions; however, visibility is impaired [24].

a

d e

b c

Fig. 8.4 Subepithelial connective tissue (SCTG) harvesting techniques, schematic drawings. (a) 
Trap door, (b) double incision, (c) single incision, (d) distal wedge incision, (e) distal wedge flap 
(Courtesy of Dr. Dániel Palkovics)
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Care has to be taken to avoid the greater and lesser palatine nerves and vessels. 
Incisions should be limited to the distal of the canine to avoid the greater palatine 
nerve and artery as they run closer to the CEJ in the anterior area. While harvesting 
a graft, the incision should be at least 2 mm apically from the gingival margin of the 
teeth to avoid necrosis of the marginal tissues during donor site healing due to 
impaired collateral blood supply [29].

The harvested SCTG may be obtained with or without periosteum; the latter 
might represent better mechanical properties but more negative postoperative con-
sequences in case of a thin masticatory mucosa. The single-incision technique 
delivers the most favorable postoperative healing when achieving primary intention 
wound healing; nevertheless, donor site pain and necrosis might occur on certain 
occasions.

8.4.5  Distal Wedge Technique

The distal wedge approach was originally introduced to correct soft tissue excess at 
the distal aspects of maxillary second molars during resective periodontal pocket 
elimination procedures [37]. This procedure could be adapted to individual patient 
characteristics for esthetically intended graft harvesting indications. In case the 
most distal tooth is a first molar, the graft harvesting site can be extended; in the 
presence of the third molar, graft dimensions will be limited. This technique may 
also be applied to obtain SCTGs, FGGs, or partly epithelialized connective tissue 
grafts from the maxillary tuberosity as well as from the mandibular alveolar 
tuberculum.

The distal wedge procedure is carried out by placing two mesiodistal, apically 
diverging incisions outlining a graft area with a trapezoid cross section. Incisions 
should start from the distal surface of the last adjacent tooth and are extended as 
distal as possible within the masticatory mucosa. Incisions may be placed outlining 
a rectangular or a triangular graft shape from the occlusal view [29] (Fig. 8.4). This 
technique may also be performed with simultaneous wisdom tooth removal, never-
theless graft harvesting approximately 2 months following tooth extraction is even 
more preferable due to the increased amount of connective tissue at the donor site. 
In most cases the donor wound can be closed following slight buccal split-thickness 
flap mobilization; in case not, secondary intention wound healing is associated with 
very limited patient complaints. Therefore, the distal wedge approach is one of the 
most preferable autogenous graft harvesting procedures in terms of low patient mor-
bidity besides the high quality of harvested tissues [29].

8.5  Healing of Autogenous Soft Tissue Grafts

During the integration of autogenous soft tissue grafts mainly reparative healing 
occurs, a long epithelial junction is formed. Real periodontal regeneration can only 
occur at the alveolar crest [38–40]. Wound healing after autogenous soft tissue 
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transplantation takes place in three phases according to animal studies, performed 
in dogs and monkeys [41, 42].

 (a) Initial healing (0–3 days): Graft survival is ensured through avascular “plas-
matic circulation” originating from the recipient bed. A thin residual exudate 
layer between graft and recipient tissues is formed following the pressure 
applied to remove most of it and following graft securing at the recipient site. 
This “plasmatic circulation” might be compromised in case thick exudate or a 
blood clot is left over, ultimately resulting in graft rejection. Epithelial layer of 
FGGs is prone to early necrosis with subsequent desquamation.

 (b) Revascularization (3–11  days): Within 2–3  days after surgery, anastomosis 
between graft and recipient site blood vessels reestablishes tissue circulation at the 
site of surgery. Thereafter, progressive vascular proliferation gradually results in 
the formation of a dense capillary network. Simultaneously, a fibrous attachment 
between the graft and recipient connective tissue is established. Reepithelialization 
of non-submerged grafts occurs mostly by adjacent tissue proliferation.

 (c) Tissue maturation (11–42 days). The vascular network of the graft regains nor-
mal structure and function. Furthermore, epithelium maturation gradually 
occurs along with the establishment of a keratin layer during this stage of 
healing.

8.6  State-of-the-Art Surgical Techniques in Combination 
with Free Autogenous Soft Tissue Grafts

Several techniques have been described in literature in combination with free autog-
enous soft tissue grafts to treat single and multiple gingival recessions. Among 
these, there are several other techniques, which proved to be less technique sensitive 
and deliver more predictable esthetic results compared to more individual surgical 
approaches with higher risk for complications, e.g., the laterally repositioned flap 
[1, 43] (Fig. 8.5) and the double papilla flap [44] (Fig. 8.6). Widely recognized and 
universally applicable surgical techniques for root coverage in single- and multiple 
recession-type defects [45] will be discussed in detail. The following surgical 
approaches are currently considered as state-of-the-art for the clinical application in 
conjunction with FGGs, SCTGs, and partly epithelialized autogenous soft tissue 
grafts.

8.6.1  Surgical Techniques in Combination with FGGs 
and PE-FGGs

8.6.1.1  One-Stage FGG/PE-FGG Technique
Björn in 1963 and Nabers in 1966 were the first to suggest the apically repositioned 
flap in combination with FGGs for widening the zone of the attached gingiva [4, 5]. 
Single or multiple recession defects may be treated by this approach for root 
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coverage and for the augmentation of the keratinized gingiva, preferably in the lat-
eral zone, due to the expected color blending heterogeneity between graft and recip-
ient tissues. According to the standard apically repositioned flap procedure, after 
root planing, a split-thickness flap is prepared, and the superficial layer is removed 
in a 3–5-mm- wide zone, preparing a recipient periosteal bed. The donor site is usu-
ally the hard palate or the maxillary tuberosity. The harvested FGG is adapted to the 
recipient periosteum and adjacent gingiva by either resorbable or nonresorbable 6/0 
monofilament sutures. Pressure is exerted for 1–2  min to prevent graft necrosis 
caused by blood clot between the two layers. Application of a gingival dressing was 
suggested for wound protection, nevertheless this procedure may lead to possible 
postoperative suture loosening caused by the dressing.

In the first few days of healing, the graft receives nutrition from the periosteum 
via diffusion; revascularization takes place as described in Sect. 8.5. Sutures are 
removed after 14 days. Tissue maturation and connective tissue formation needs 
6–8 weeks to complete.

Partial recession or graft necrosis may occur during healing in case of adverse 
events causing infection or graft loosening. If there is no inflammation and wound 
healing is uneventful, graft surface desquamation and subsequent reepithelialization 
from adjacent sites takes place. Graft overgrowth due to hyperplasia may be 
observed as excessive creeping attachment between 6 and 12 months after surgery 
[46, 47]. This may result in frequently occurring color and texture mismatch 
between graft and adjacent sites, which is the ultimate drawback of this approach, 
limiting its use in the esthetic zone nowadays (Fig. 8.7).

a b c

Fig. 8.5 Laterally repositioned flap, schematic drawings. (a) Baseline, (b) flap design, (c) defect 
coverage (Courtesy of Dr. Dániel Palkovics)

a b c

Fig. 8.6 Double papilla flap, schematic drawings. (a) Split-thickness incision, (b) flap design, (c) 
defect coverage (Courtesy of Dr. Dániel Palkovics)
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As an alternative, placement of a PE-FGG with the same surgical approach was 
proposed [28], delivering similar tissue stability with more favorable color 
blending.

8.6.1.2  Two-Stage FGG Technique
The two-stage FGG technique was published by Bernimoulin et al. in 1975 [14]. It 
is based on a first surgery for gingival augmentation and a second surgery for coro-
nal repositioning of the integrated graft. The first stage of surgery is similar as 
described in Sect. 8.6.1.1. The main difference to the classical apically repositioned 
flap-FGG approach is that the existing keratinized gingiva is preserved; following 
an incision at the MGJ, an FGG is adapted to a periosteal bed apically to widen the 
residual keratinized gingiva around recession sites. Following at least 2 months of 
graft integration, a coronally advanced flap (CAF) is raised to reposition the previ-
ously enlarged zone of keratinized tissues for root coverage. The second stage of 
surgery is carried out as described in Sect. 8.6.2.1.

8.6.2  Surgical Techniques Used in Combination with SCTGs 
and ESCTGs for Single Recession Coverage

8.6.2.1  Coronally Advanced Flap Technique
The coronally advanced flap (CAF) was first described by Brustein as a cosmetic 
periodontics- coronally repositioned pedicle graft [48] and modified by others [49, 

a b
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Fig. 8.7 Apically repositioned flap in combination with a free gingival graft, multiple Miller class 
IV defects. (a) Baseline, (b) graft in place, (c) 14 days healing, (d) 1 year outcome
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50]. The CAF is recognized as the most predictable technique to cover single gingi-
val recessions according to recent systematic reviews [51].

The surgical site is outlined by a bilateral trapezoid incision on the mesial and 
distal aspects of the exposed root surface as follows: bilateral horizontal split- 
thickness incisions are placed by 15C or microsurgical blades at a distance from the 
tip of the anatomical papilla exceeding the depth of the recession by 1 mm. These 
are followed by diverging vertical releasing incisions. A split-thickness flap is pre-
pared at the papillary zone, followed by full-thickness elevation of the attached 
gingiva by blunt elevators from the level of the gingival zenith to the 
MGJ. Subsequently, flap elevation is continued in a split-thickness manner by sharp 
dissection from the MGJ deep apically into the vestibule, detaching the loose and 
flexible mucosal-submucosal layers from the underlying muscles and periosteum. 
Following complete flap mobilization, a previously harvested SCTG may be placed 
at the level of the CEJ. The graft can be fixed with resorbable sutures to the recipient 
periosteal bed or alternatively via mattress sutures to the adjacent mucosa. 
Thereafter, anatomical papillae are fully deepithelialized, and the flap is advanced 
coronally to achieve full coverage of the deepithelialized anatomical papillae by the 
surgical papillae. The flap is secured via double-sling nonresorbable 6/0 monofila-
ment sutures to secure the flap margin 1 mm coronally from the CEJ. Lastly, the 
vertical incisions are closed by diagonally placed single interrupted sutures, starting 
from the most apical aspect. Pressure is exerted for 1–2 min to prevent graft necrosis 
caused by blood clot between the layers. Sutures are removed after 14  days 
(Fig. 8.8).

Maynard in 1977 [52] outlined the following requirements as criteria for suc-
cess when utilizing CAF as part of the two-stage FGG approach: presence of shal-
low crevicular depths on proximal surfaces, anatomical interproximal bone heights, 
tissue height within 1  mm of the cemento-enamel junction of adjacent teeth, 
6-week healing of a FGG prior to coronal positioning, reduction of any root promi-
nence, and adequate flap release during surgery to prevent retraction during 
healing.

With the evolution of the technique and subsequent modifications, these ana-
tomical limitations have been revised and partly extended. According to today’s 
standards, complete root coverage is possible in Miller class I–II cases by using the 
CAF approach; partial coverage can be expected in Miller class III cases. 
Nevertheless, the lack of keratinized gingiva is still a major limitation of the CAF, 
requiring combination therapy with SCTG or the choice of a different surgical 
approach. More favorable long-term results may be achieved in combination with 
simultaneous SCTG or previous FGG placement, compared to CAF alone; this may 
prevent the recurrence of recessions after 5 years [9].

8.6.2.2  Semilunar Coronally Advanced Flap Technique
The semilunar coronally advanced flap (SCAF) procedure [54] is an alternative to 
the CAF to treat single or multiple recessions with at least 3-mm-wide and 1-mm- 
thick keratinized gingiva apically from the defect. The SCAF is applicable for lim-
ited indications, without additional free soft tissue grafts (Fig. 8.9).
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Following local anesthesia, a semilunar incision is placed at the level of the 
MGJ. Then a split-thickness flap is raised starting from the sulcus. The mobilized 
keratinized gingival collar is secured at the level of the CEJ by 6/0 nonresorbable 
monofilament sutures, which are removed after 14  days. SCAF delivers excellent 
esthetic results as well as long-term tissue stability; nevertheless it is only applicable 
in cases with thick gingival biotype and favorable baseline mucogingival conditions.

8.6.2.3  Envelope Technique
The envelope technique (ET) is used to cover Miller class I, II, and III gingival 
recessions in combination with SCTGs or ESCTGs. A split-thickness envelope 
flap (gingival pouch) is prepared by sharp dissection via 15C or microsurgical 
blades, starting from the sulcus toward the adjacent papillae, in a depth 

a b
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Fig. 8.8 Coronally advanced flap with a subepithelial connective tissue graft (SCTG), single 
Miller class I defect. (a) Baseline, (b) incisions, (c) split-full-split preparation, (d) SCTG, (e) 
sutures, (f) 5 years outcome
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determined by the previously harvested graft size. Subsequently, an SCTG [55] or 
an ESCTG [27] is placed into the envelope at the level of the cemento-enamel 
junction. Graft and flap fixation is carried out by 5/0 or 6/0 nonresorbable mono-
filament single interrupted, mattress or sling sutures. Sutures are removed after 
14 days (Fig. 8.10).

The uncovered part of the graft shows desquamation and reepithelization similar 
to FGGs during the healing period; however, this does not result in visible color 
blending heterogeneity compared to recipient tissues. Graft shrinkage and enlarge-
ment of the keratinized zone is more pronounced with the ESCTG approach due to 
the protective function of the preserved epithelial collar. A major advantage of this 
technique is the lack of coronal flap advancement, which makes the ET feasible to 
treat sites with a shallow vestibular fold, especially the anterior mandible.

a b

c d

e f

Fig. 8.9 Semilunar coronally advanced flap (SCAF), removal of parodontoma gigantocellulare. 
(a) Baseline, (b) after excision, (c) semilunar flap, (d) sutures, (e) 7  days healing, (f) 2 years 
outcome
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8.6.3  Surgical Techniques Used in Combination with SCTGS 
and Partly Epithelialized Soft Tissue Grafts for Multiple 
Recession Coverage

8.6.3.1  Modified Coronally Advanced Flap Technique
The modified coronally advanced flap technique was published by Zucchelli and de 
Sanctis in 2000 [56]. This approach is the redesigned version of the original CAF 
for multiple recession coverage.

MCAF is similar to CAF in terms of split-thickness preparation of interdental 
papilla, full-thickness preparation of the keratinized gingiva between gingival zenith 
and MGJ, and split-thickness preparation of the mucosal flap beyond MGJ. Main 
differences can be found in the releasing incisions outlining the surgical papillae. 
These are similarly designed to the Zucchelli modification of the original CAF, with 

a b

c d

e f

Fig. 8.10 Envelope technique with an epithelialized-subepithelial connective tissue graft 
(ESCTG), single Miller class III defect. (a) Baseline, (b) root planing, (c) envelope preparation, 
(d) ESCTG, (e) suturing, (f) 4 years outcome
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the oblique incisions always directed toward the center of the flap, which in most 
cases is either a canine or a midline papilla, which is tunneled. Subsequently graft 
insertion and suturing is carried out in the same fashion as described in Sect. 8.6.2.1 
for CAF. Sutures are removed after 14 days (Fig. 8.11).

8.6.3.2  Subperiosteal Envelope Technique
The subperiosteal envelope technique (SET) is the adaptation of the original ET to 
treat multiple adjacent gingival recessions ([57, 58].

Following local anesthesia, planing of the exposed root surfaces is carried out. 
Intrasulcular incisions around involved teeth are performed using 15C or microsur-
gical blades. Mucoperiosteal envelope flap elevation is performed by blunt prepara-
tion via tunneling knives up to the level of the MGJ at each individual recession site, 
leaving the tip of the interdental papillae untouched. The separate mucoperiosteal 
envelopes are subsequently interconnected, resulting in a confluent tunnel 

a b
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e f

Fig. 8.11 Modified coronally advanced flap (MCAF) with a subepithelial connective tissue graft 
(SCTG), multiple Miller class I defects. (a) Baseline, (b) incisions, (c) split-full-split preparation, 
(d) SCTG, (e) sutures, (f) 1 year outcome (Courtesy of Dr. Ferenc Bartha and Dr. Dóra Kovács)
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preparation over the adjacent exposed root surfaces. Starting from here the MGJ 
preparation continues in split thickness in a depth of 3–5 mm. A subsequently har-
vested SCTG [58] or ESCTG [57] can be adapted to this supraperiosteal envelope 
by horizontal mattress sutures. The graft might be further secured by sling sutures. 
Sutures are removed 14 days after surgery (Fig. 8.12).

The main advantage of the SET is that the blood circulation of the papillae is not 
compromised; thus healing is usually uneventful, and postoperative complaints are 
minimized. Furthermore, due to the secondary epithelialization of the inserted grafts, 
enlargement of the keratinized zone can be observed, without color difference between 
the graft and the recipient site. Nevertheless, in certain cases, scar lines can occur due 
to epithelial invagination and cicatrization at the border of the exposed graft surfaces.

8.6.3.3  Modified Coronally Advanced Tunnel Technique
The modified coronally advanced tunnel technique (MCAT) is a modification of the 
original SET, delivering predictable root coverage even in Miller class III recessions. 

a b

c d

e f

Fig. 8.12 Subperiosteal envelope technique, multiple Miller class III defects. (a) Baseline, (b) root 
planing, (c) tunnelling, (d) sutures, graft partially exposed, (e) 7 days healing, (d) 1 year outcome
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The main difference is that more excessive split-thickness flap mobilization is per-
formed, attaching muscles and inserting collagen fibers are separated and released 
from the inner aspect of the alveolar mucosa by means of tunneling knifes and Gracey 
curettes. As a result, the tunneled flap can be mobilized and coronally advanced with-
out tension. To achieve complete mobilization of the flap, interdental papillae are gen-
tly undermined using microsurgical elevators. Special attention is paid not to disrupt 
the interdental papillae. With the coronal margin positioned at the level of the CEJ, an 
SCTG is fixed to the mucosal flap via horizontal mattress sutures. Moreover, after 
securing the graft in the tunnel, the flap is advanced coronally by suspended or sling 
sutures. To enhance this, preoperatively resin bonding of adjacent contact points at the 
operation site may be performed to enable suspended suturing. In cases when com-
plete graft coverage cannot be obtained with the suspended sutures, additional sling 
sutures are placed interdentally to enable coronal displacement of the tunnel 1 mm 
over the CEJ. Sutures are removed after 14 days [59] (Fig. 8.13).

a b

c d

e f

Fig. 8.13 Modified coronally advanced tunnel technique (MCAT) with a subepithelial connective 
tissue graft (SCTG), multiple Miller class III defects. (a) Baseline, (b) tunneling, (c) SCTG 
trimmed, (d) SCTG in the tunnel, (e) suspended sutures, (f) 2 years outcome
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The main indication for MCAT approach, when used in combination with SCTG, 
is the perfect color match and complete lack of any scar line at the treated sites. 
Furthermore, substantial root coverage can be achieved with this approach even in 
Miller class III multiple recessions. Nevertheless, increase in the width of keratin-
ized tissues is lower compared to the original SET.

 Conclusions
Establishing optimal pink esthetics by the reconstruction of single or multiple 
gingival recessions is the ultimate goal of periodontal plastic surgery. One of the 
most important considerations in surgical planning is the selection of the most 
feasible grafting approach to augment the gingival biotype and to fulfill patient 
expectations for long-term esthetics while keeping patient morbidity at the low-
est possible level. To achieve complete root coverage and long-term tissue stabil-
ity, increasing the width and thickness of the keratinized gingiva by the application 
of autogenous soft tissue grafts was shown to be the most effective grafting 
modality in a most recent systematic review [8]. Applying free autogenous soft 
tissue grafts requires a second surgical site with varying risks for possible com-
plications (e.g., pain, swelling, infection, necrosis), which cannot be fully elimi-
nated even by careful planning and high surgical skills. This may give rise to 
utilizing different valuable treatment alternatives, considering the application of 
novel allogeneic and xenogeneic grafting alternatives [8, 9]. Nevertheless, 
according to the 2015 consensus report of the AAP, “Predictable root coverage is 
possible for single-tooth and multiple-tooth recession defects, with SCTG proce-
dures providing the best root coverage outcomes.”

In compromised clinical settings (e.g., recessions in the anterior mandible, 
compromised hard tissue environment in Miller class III defects, lack of keratin-
ized gingiva, shallow vestibule, high muscular attachments and frenula, etc.), 
autogenous soft tissue grafts are recognized as gold standard treatment modali-
ties in terms of predictable long-term esthetic outcomes.
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