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Abstract: A coronally advanced flap combined with a subepithelial connective tissue graft is consid-
ered the gold standard for achieving root coverage on exposed root surfaces. Nevertheless, challenges
arise when this technique is applied to multiple teeth and when the palatal soft tissue is very thin.
Several surgical modifications have been reported to simultaneously achieve both single or multiple
root coverage and widening of the keratinized gingiva. In this context, there have been no reported
cases utilizing the submerged technique with partially de-epithelialized free gingival grafts. We
intend to introduce a submerged technique involving partially de-epithelialized free gingival grafts
for the modification of soft tissue phenotypes in the maxillary anterior region.

Keywords: de-epithelialization; free gingival graft; gingival phenotype; gingival recession; root coverage

1. Introduction

Free gingival grafts are the most efficient procedure to increase the width of keratinized
tissue and have been performed to cover denuded root surfaces [1,2]. However, free
gingival grafts are limited for use in root coverage procedures due to esthetic issues and
the limiting of blood supply to the denuded root surface. Free gingival graft engraftments
rely on plasmatic circulation from the periosteum of the recipient bed. For the survivability
of grafts, no dead space between the graft and the recipient bed should be present, and
immobilization of grafts is essential [1]. Several techniques use thick free gingival grafts to
increase the thickness of the graft to take advantage of the vascular network in the lamina
propria or chemically detoxifying the denuded root surface using citric acid [3–5].

For root coverage, subepithelial connective tissue grafts are recommended over free
gingival grafts. Coronally positioned flaps using a subepithelial connective tissue graft
are the most predictable approach for covering denuded root surfaces [6]. Nonetheless,
limitations exist when the roots of multiple teeth need to be covered or when the thick-
ness of the palatal soft tissue is very thin. Therefore, an alternative surgical technique
that can cover multiple denuded roots even in the presence of thin palatal soft tissue is
needed. De-epithelialization of free gingival grafts for root coverage was introduced by
Zucchelli et al. [7]. They reported that the root coverage technique using de-epithelialized
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free gingival grafts was as effective for root coverage and clinical attachment gain as a
technique using subepithelial connective tissue grafts [7]. However, de-epithelialization
may leave partial epithelium, so several complications such as superficial epithelial bands,
cul-de-sac fluid, or epithelial cysts were reported [8].

De-epithelialized free gingival grafts have been used to increase the width of kera-
tinized tissue or cover denuded root surfaces [9–11]. These techniques typically leave an
epithelial layer in the coronal portion of the free connective tissue graft. To the authors’
knowledge, no procedure has been reported for submerging partially de-epithelialized
grafts sparsely on the epithelial side of free gingival grafts into flaps.

In the present study, we introduce a submerged technique for partially de-epithelialized
free gingival grafts to increase keratinized gingiva and root coverage for multiple teeth in
the maxillary anterior region in patients with very thin palatal soft tissue.

2. Case Presentation

The patient, a 33-year-old male smoker, visited the Department of Periodontology,
Kyung Hee Medical Center for treatment of cervical erosion in the maxillary anterior region
in June 1988. Cervical erosion was observed in the upper six anterior teeth. The phenotype
of the gingiva was thin. The thickness of the palatal mucosa was very thin (less than 2.0
mm). The quantity of subepithelial connective tissue grafting was not sufficient to cover
the upper six anterior teeth. The submerged technique of a partially de-epithelialized free
gingival graft was chosen to cover the denuded root surfaces.

A schematic diagram of a partially de-epithelialization with about 1.0 mm thick free
gingival graft is shown in Figure 1a. The epithelium was partially removed and the lamina
propria was exposed in several portions (Figure 1a). The obtained free gingival grafts were
partially de-epithelialized using a #15 Bard-Parker blade (Figure 1b).
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Figure 1. Schematic diagram after partial de-epithelialization of an about 1.0 mm thick free gingival
graft obtained from the palate. (a) Partial de-epithelialization was performed. (b) Several portions of
the epithelium remained. (c) Clinical picture of partially de-epithelialized free gingival graft using a
#15 Bard-Parker blade.

All cervical portions of the maxillary anterior teeth were eroded and soft textured
(Figure 2a,b). Therefore, the eroded surfaces were partially removed, and composite resin
fillings were completed before the operation.

Surgical Procedure

After local anesthesia with 2% lidocaine (containing 1:100,000 epinephrine), a split-
thickness flap with two vertical incisions was reflected. Horizontal incisions were created
to pass through the line angle between the cemento-enamel junction and the interdental
papilla. In addition, de-epithelialization of the interdental papilla was performed to coro-
nally position the flap. The excess resin fillings were slightly smoothed using an ultra-fine
finishing bur and root planing procedures were performed. Root surface biomodification
was not performed.

A free gingival graft was harvested from the ipsilateral palate. In the present case,
the thickness of the palatal soft tissue was less than 2.0 mm. The thickness of a donor
graft harvested through the conventional method of a free gingival graft procedure was
approximately 1.0 mm. The donor site was sutured with 5-0 black silk for hemostasis and
covered with a periodontal pack (Coe PakTM, GC Inc., Alsip, IL, USA).
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(e) Two months after grafting, the width of keratinized gingiva was increased. (f) At two months 
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Figure 2. (a,b) Pre-operative clinical views of the maxillary anterior teeth with a thin biotype.
Multiple cervical erosions were observed in the maxillary anterior teeth. (c) After the reflection of a
split-thickness flap, a partially de-epithelialized graft was placed on the exposed root surface and
stabilized with interrupted sutures. (d) The overlying flap was closed with 5-0 Vicryl® suture material.
(e) Two months after grafting, the width of keratinized gingiva was increased. (f) At two months
after surgery, the overlying flap was sloughed away and the color of the graft appeared. (g) A clinical
review at the 24-year follow-up shows well-maintained keratinized gingiva. (h) At the 34-year
follow-up, there was minimal change in the width of keratinized gingiva with increased gingival
thickness. However, a color discrepancy was observed.

The partially de-epithelialized free gingival graft of about 1.0 mm in thickness was
stabilized with 5-0 Vicryl® (Ethicon Inc., Cincinnati, OH, USA) suture material (Figure 2c).
The de-epithelialized part was directed toward the overlying flap rather than the root
surface. After confirming the stabilization of the graft, the overlying flap was slightly
coronally positioned and sutured with 5-0 Vicryl suture (Figure 2d). After two weeks,
the same procedure was performed on the left side. Antibiotics and anti-inflammatory
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drugs were prescribed for 7 days. The patient was instructed to rinse their mouth with
0.12% chlorhexidine solution (Hexamedine, Bukwang Pharmaceutical, Seoul, Republic of
Korea) for 2 weeks. Healing was uneventful and the sutures were removed after 2 weeks.
Postoperative check-ups were conducted at 2, 4, 8, and 12 weeks. Thereafter, the patient
was followed up once or twice per year. During the follow-up period, any dislodged resin
restorations were refilled.

3. Results

Two months after surgery, complete root coverage and increased width of keratinized
tissue was observed in the maxillary six anterior teeth (Figure 2e,f). Thin overlying split-
thickness flaps were sloughed away and the original color of the free gingival graft was
shown. Therefore, a color discrepancy was observed. At the 24-year follow-up, the width
of keratinized tissue was well maintained (Figure 2g). Additionally, minimal changes in
the gingival margins were exhibited. Complete phenotype modification of the periodontal
soft tissue was observed. Thirty-four years after surgery, there were no additional changes
of the periodontal soft tissue phenotype. Slight discolorations of the resin fillings were
observed (Figure 2h).

The panoramic radiograph at 10 years after surgery revealed slight interdental bone
loss in the maxillary anterior teeth (Figure 3a). Minimal changes in the interdental bone
levels of the maxillary anterior teeth were observed in the panoramic radiograph during
the 34-year follow-up after the procedure (Figure 3b). The three-dimensional CBCT images
from the 34-year follow-up after the surgery revealed well-maintained labial bone plates of
the maxillary six anterior teeth (Figure 3c–e). The cross-sectional images of the CBCT also
show well-maintained labial bone plates of the maxillary anterior teeth (Figure 3f–i).
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radiograph obtained 34 years after the procedure. (c–e) The 3-dimensional CBCT images taken
34 years after the procedure revealed well-maintained labial bone plates of the maxillary anterior
teeth. (f–i) On the cross-sectional images of the CBCT at the 34-year follow-up, the labial bone plates
of the maxillary anterior teeth were well-maintained.

4. Discussion

The thin gingival phenotype has a high risk of long-term esthetic complications and
is also associated with crestal bone loss [12]. As in the present case with multiple eroded
roots and a thin gingival phenotype, the possibility of tearing or perforation of a split-
thickness flap increases during reflection of the flap. In addition, if the thickness of the
palatal donor site is very thin, donor site complications such as necrosis, dehiscence, and
delayed wound healing may occur [7]. In this situation, modified techniques such as the
collection of subepithelial connective tissue by de-epithelialization or partly epithelialized
free gingival grafting have been reported as alternatives to the trap-door technique [7,13].
However, in cases where the thickness of palatal mucosa is very thin after the removal of
epithelium, the remaining thickness of the de-epithelialized graft is not thick enough to
contain lamina propria, which does not guarantee a successful result. In the present case, a
partially de-epithelialized free gingival graft was devised for greater preservation of the
lamina propria, and the submerged technique was established by inserting the graft under
the flap for more vascularization. At 34 years after surgery, it exhibited very favorable
results in terms of covering the denuded root and increasing the width of keratinized tissue
except for the color discrepancy.

Several surgical procedures including a laterally sliding flap, a coronally advanced
flap, and its combinations with barrier membranes or subepithelial connective tissue grafts
have been proposed to treat gingival recession of a single tooth [14]. In cases where gingival
recessions of multiple teeth exist, the selection of an effective procedure and the skill of
the operator are important for successful outcomes. The coronally advanced flap with
a subepithelial connective tissue graft is the most popular technique for the treatment
of gingival recessions of multiple teeth [11,15,16]. To reduce patient discomfort, various
types of allografts or replacement biomaterials have been used under a coronally advanced
flap instead of a connective tissue graft [14,16]. In addition, technical modifications such
as the pouch and tunnel techniques have been reported to increase the efficiency of the
procedure [17–19].

Nonetheless, the coronally advanced flap with a subepithelial connective tissue graft
has exhibited the most optimal clinical outcome [14,16]. However, if the thickness of the
palatal mucosa is too thin to harvest adequate subepithelial connective tissue, another
option is to use a free gingival graft. The use of a free gingival graft in root coverage has
several limitations due to limited blood supply and color discrepancy. Therefore, several
modifications of free gingival grafts, such as de-epithelization of all harvested grafts [6,7]
or coronally advanced flaps after free gingival grafting [20], have been introduced.

Conventionally, the subepithelial connective tissue graft was harvested using a trap-
door approach, a scalpel with parallel blades [21], or a single incision [22,23]. In the root
coverage procedure, several authors have reported on the de-epithelialization of the free
gingival graft instead of harvesting the subepithelial connective tissue graft [7,8,24,25].
Bertl et al. (2015) reported that the average palatal mucosal thickness in an autopsy study
ranged from 2.35 to 6.89 mm, indicating that individual variation was very large [26]. They
stated that the average thickness of the epithelium was 0.3 mm and the lamina propria
thickness ranged from 0.2 to 3.3 mm. This indicates that there may be many cases where
the trap-door approach is difficult due to the relatively shallow palatal mucosal thickness.
Moreover, the connective tissue graft obtained from the de-epithelialized free gingival
graft has sufficient lamina propria and is composed of relatively less glandular and fatty
tissue compared to those obtained from the conventional trap-door approach [26,27]. In
addition, a de-epithelialized free gingival graft exhibited less postoperative shrinkage and
a greater increase in buccal gingival tissue thickness 1 year after root coverage compared to
a conventional connective tissue graft [7]. This may be due to differences in the proportions
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of fatty/glandular tissue, which would influence shrinkage and compressibility by the
overlying flap [26]. In addition, they reported that increased palatal mucosal thickness
was mainly due to increased thickness of the submucosa since increased palatal mucosal
thickness was not associated with increased thickness of the lamina propria.

In the conventional free gingival graft procedure, the mucosal flap is apically posi-
tioned or removed to prepare the recipient bed. However, in the present procedure using
a partially de-epithelialized free gingival graft, a thin mucosal flap is placed over the
partially de-epithelialized free gingival graft without being removed. In the early healing
stages after surgery, the mucosal flap can provide blood supply to the underlying partially
de-epithelialized free gingival graft. The thickness of the partially de-epithelialized free
gingival graft is approximately 0.5 mm to 1 mm, consisting of epithelium and several
portions of the lamina propria. It is theorized that the presence of the overlying flap, which
allows for plasmatic circulation and additional vascularization, could have supported the
retention of the thin graft. It is hypothesized that the double blood supply may contribute
to the viability of a partially de-epithelialized free gingival graft on the exposed root sur-
face. Furthermore, the overlying mucosal flap could serve as protection for a partially
de-epithelialized free gingival graft against external stimuli during the initial stage of the
healing process.

In the present procedure, it is important to ensure that the de-epithelialized aspect
does not come into contact with the root surface, but instead remains in contact with
the overlying mucosal flap. Contact between the outer epithelial surface and the root
surface could hinder tissue attachment, potentially leading to the development of pockets
or epithelial cysts [8,28,29]. In cases where de-epithelialization over the entire surface
of the graft is performed, the retention of the overlying flap could lead to the formation
of gingival pockets due to incomplete sloughing of the overlying flap [8]. However, in
this case, since only a partial de-epithelialization was performed, the overlying flap was
completely sloughed away and the formation of gingival pockets did not occur. The
remaining epithelium in contact with the mucosal flap may have sloughed off, resulting in
gradual loss of the thin overlying flap. Furthermore, it allowed for the preservation of the
lamina propria to a greater extent when compared to the conventional de-epithelialized
free gingival graft technique. The expression of color and texture of free gingival graft is
the most challenging aspect [30].

It is reported that approximately 31–45% of the graft width tends to shrink within
the first 3 months post-surgery, with minimal subsequent alterations thereafter [31]. Nev-
ertheless, in the current case, minimal reduction in the width of the graft was observed
34 years after surgery. This discrepancy could be attributed to variations in the utilization
of an overlying flap, since the partially de-epithelialized graft exhibited improved initial
vascularization and plasma circulation in comparison to the conventional free gingival graft.
There are limited studies on changes in graft thickness after free gingival graft procedures.
Park et al. (2017) reported that the graft thickness around the implant increased 15 years
after the free gingival graft procedure [32]. While the present case involved grafting on
a natural tooth rather than an implant, it appears that the graft thickness has exhibited a
significant increase over the course of the 34 years.

We report a rare case with a 34-year follow-up of a partially de-epithelialized free
gingival graft performed on the multiple maxillary anterior teeth. This is an intermediate
procedure between a free gingival graft and a subepithelial connective tissue graft. This
procedure has the dual characteristics of a free gingival graft to increase the width of
keratinized mucosa, and a subepithelial connective tissue graft for root coverage.

One disadvantage of this technique is that postoperative color mismatching is caused
by the exposure of the epithelium of the underlying graft. However, the color mismatching
of a partially de-epithelialized free gingival graft on multiple teeth is less obvious than that
of a single tooth.

This case report has several limitations. First, clinical photos and panoramic radio-
graphs were of poor quality as they were from 34 years prior. Second, several recordings
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for maintenance or clinical photos including donor site might have been missed, although
most of the patient’s data and surgical procedures were well documented as a case note
with clinical photos and radiographs. Third, the case is limited by the small number of
cases and must be supported by further investigation into the effects of residual epithelium.

5. Conclusions

Within the limitations of the present case report, the submerged technique using
partially de-epithelialized FGG exhibited an ability to increase the width of the keratinized
tissue and enable effective root coverage on multiple teeth even when the thickness of the
palatal mucosa is inadequate.
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