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Purpose: In the anterior maxilla, hard and soft tissue augmentations are sometimes re-
quired to meet esthetic and functional demands. In such cases, primary soft tissue closure
after bone grafting procedures is indispensable for a successful outcome. This report de-
scribes a simple method for soft tissue coverage of a guided bone regeneration (GBR) site
using the double-rotated palatal subepithelial connective tissue graft (RPSCTG) technique
for a maxillary anterior defect.

Viethods: We present a 60-year-old man with a defect in the anterior maxilla requiring
hard and soft tissue augmentations. The bone graft materials were filled above the alveolar
defect and a titanium-reinforced nonresorbable membrane was placed to cover the graft
materials. We used the RPSCTG technique to achieve primary soft tissue closure over the
graft materials and the barrier membrane. Additional soft tissue augmentation using a
contralateral RPSCTG and membrane removal were simultaneously performed 7 weeks af-
ter the stage 1 surgery to establish more abundant soft tissue architecture.

Results: Flap necrosis occurred after the stage 1 surgery. Signs of infection or suppuration
were not observed in the donor or recipient sites after the stage 2 surgery. These proce-
dures enhanced the alveolar ridge volume, increased the amount of keratinized tissue, and
improved the esthetic profile for restorative treatment.

Conclusions: The use of RPSCTG could assist the soft tissue closure of the GBR sites be-
cause it provides sufficient soft tissue thickness, an ample vascular supply, protection of
anatomical structures, and patient comfort. The treatment outcome was acceptable, de-
spite membrane exposure, and the RPSCTG allowed for vitalization and harmonization with
the recipient tissue.
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INTRODUCTION

The maxillary anterior region is an esthetically important area. Occasionally, dental sur-
geons must extract teeth due to advanced periodontal disease, extensive root caries, and/or
periapical pathology. After tooth extraction, alveolar bone resorption is inevitable; the
ridge tends to decrease by approximately 25% in the first year and 40% is gradually re-
sorbed by the third year [1,2]. The minimum horizontal decrease at the gingival level of an
extraction site was reported to be 2 mm [3-5]. In the maxillary anterior regions in particu-
lar, restorative procedure or implant placement is extremely challenging because of this
limitation. To overcome this problem, hard and soft tissue augmentations are occasionally
required.
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Various bone reconstruction techniques such as block grafts,
particulate grafts, ridge expansion techniques, guided bone regen-
eration (GBR), and distraction osteogenesis have been used for this
purpose [6-12]. The increased bone volume makes achieving pri-
mary soft tissue closure difficult, so undermining the flap and dis-
placing it coronally to cover the graft without excessive tension is
necessary. However, flap advancement can lead to vestibular
height loss and displacement of the mucogingival junction. Thus,
the shortened attached gingiva may interfere with the esthetic
prosthesis and soft tissue cleansing, especially in the esthetic re-
gion. Various flap designs that cover these defects have been de-
scribed in the literature to correct soft tissue conditions including
the connective tissue graft [13,14], palatal advanced flap [15], pal-
atal rotation flap [16-18], and buccal fat pad flap [19].

This case report describes the use of a rotated palatal subepithe-
lial connective tissue graft (RPSCTG) procedure to achieve primary
soft tissue coverage after GBR and restore the abundant soft tissue
volume for an improved esthetic outcome.

CASE DESCRIPTION

A healthy, 60-year-old man was referred to the Division of Peri-
odontology in the Department of Dentistry at Hanyang University
Hospital, Seoul, South Korea, for treatment of an alveolar defect
on the anterior maxilla. The patient was partially edentulous in the
maxillary arch with an existing fixed partial denture including pink
porcelain (Fig. 1A). Radiologic examination revealed a vertical defi-
ciency in the anterior maxilla (Fig. 1B). After removing the pros-
thesis, clinical examination revealed insufficient hard and soft tis-
sue volume that was classified as Seibert Ill on the anterior maxil-
lary ridge (Fig. 2A and B) [20]. The patient was dissatisfied with the
appearance of the anterior maxillary tissue architecture, so treat-
ment plans were developed to include hard and soft tissue aug-
mentations and a new conventional fixed partial denture.

Surgical technique
Stage 1: GBR and RPSCTG (Left)

Following a mouth rinse with 0.12% chlorhexidine, the opera-
tion area was carefully anesthetized using lidocaine. A full-thick-
ness buccal trapezoidal flap was gently reflected with two vertical
incisions, whereupon the vertical and horizontal bone defects were
observed (Fig. 2C). Following the bone ridge examination, any soft
tissue remaining on the alveolar crest was removed with a peri-
odontal curette (Gracey, Hu-Friedy, Chicago, IL, USA). Then, the
cortical bone was perforated using a round bur to access bone
marrow cells on the graft site. The defects were filled with deprot-
einized bovine bone mineral (Bio-Oss, Geistlich Pharma, Wolhusen,
Switzerland) and were covered with a nonresorbable titanium-re-
inforced high-density polytetrafluoroethylene membrane (Cyto-
plast, Re-gentex GBR-200, Ti-250, Osteogenics Biomedical Inc.,
Lubbock, TX, USA) (Fig. 2D and E). The membrane was fixed with a
titanium screw to prevent movement and stabilize a space for
bone regeneration (Fig. 2F).

Primary closure could not be achieved by undermining the con-
ventional trapezoidal flap due to the excessive volume of the graft,
so a RPSCTG was planned to cover the graft materials. After local
anesthesia was administered on the palatal donor site, two parallel
palatal incisions were made from the right first molar area to the
crestal incision line to obtain pedicled connective tissue. The su-
perficial epithelial flap was reflected with a sharp blade (No. 15)
and was retracted posteriorly; subsequently, the deep subepithelial
connective tissue flap was elevated and rotated anteriorly to cover
the graft site (Fig. 3A-C). To stabilize the RPSCTG, the horizontal
mattress sutures were enforced with 5-0 nonresorbable nylon su-
tures (Ethicon Inc., Somerville, NJ, USA). Additional bioabsorbable
sutures (Vicryl 4-0, Polyglactin 910, Ethicon Inc.) were placed
above the graft to secure the graft in a tension-free state. In the
donor site, the superficial epithelial flap was placed in its original
position and sutured (Fig. 3D). Postoperatively, the patient was giv-
en amoxicillin plus clavulanic acid (Augmentin, 625 mg, II-Sung

Figure 1. Intraoral clinical view showing a fixed partial prosthesis including pink porcelain (A) and a radiographic view (B). Vertical deficiency on left maxillary
central incisor area reached a radiographic root apex of the adjacent left maxillary canine (arrow).
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Figure 2. Clinical view; (A) The bottom of fissure was located on the arrow tip. (B) Note an atrophic incisive papilla (arrow). (C) After flap reflection, an end of
the defect was approaching in a nearby anterior nasal spine. (D) Bone graft materials were placed in the defect site, and (E) covered by nonresorbable mem-
brane. (F) The membrane was stabilized by titanium screw.

Pharm., Seoul, Korea) 3 times a day for 7 days along with 0.12%
chlorhexidine mouth wash. The patient was instructed to refrain
from brushing or irritating the surgical area for 4 weeks. The su-
tures were removed 2 weeks after surgery, and the patient was
called for follow-up every 2 weeks after surgery for postoperative
care.

Stage 2: Membrane removal and contralateral RPSCTG (Right)
Palatal flap sloughing was observed 2 weeks after the stage 1
surgery (Fig. 4A). Because the membrane was exposed after 4
weeks (Fig. 4B), early membrane removal along with additional
soft tissue grafting to cover the exposed bone were planned. The
contralateral RPSCTG procedure was performed simultaneously
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Figure 3. (A) Two parallel incision was made for rotated palatal subepithelial connective tissue graft. Superficial epithelial layer was raised and retracted poste-
riorly (B). The deep subepithelial layer was rotated anteriorly to cover the graft site (C). The donor and recipient sites were sutured (D).

v WRF Lo S

Figure 4. Flap necrosis was seen 2 weeks after stage 1 surgery (A), and the membrane exposure was found at 4 weeks postoperatively (B).

with membrane removal 7 weeks after the stage 1 surgery. An in-  nous membrane (Bio-Gide, Geistlich Pharma) was applied to cover
cision was made through the tissue covering the barrier membrane  the bone graft materials. As described above for the stage 1 sur-
and a full-thickness mucoperiosteal flap was raised. After gentle  gery, the contralateral RPSCTG was rotated and sutured to gain a
removal of the exposed membrane, the epithelium remnants on  more abundant soft tissue volume (Fig. 5). These sutures were re-
the inner side of the flap were removed. A bioabsorbable collage- ~ moved 2 weeks after the stage 2 surgery. The prosthodontic proce-
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dure was completed after a 6-month healing period.
Primary coverage was obtained in the stage 1 surgery without

Figure 5. At the time of membrane removal, contralateral rotated palatal
subepithelial connective tissue graft were performed the same way as the
stage 1 surgery. Then, temporary prosthesis was fixed.

tension, but flap necrosis and exposure of the nonresorbable mem-
brane were observed 4 weeks after the stage 1 surgery. Signs of
infection or suppuration were not observed in the exposed mem-
brane site. The exposed membrane was managed with chlorhexi-
dine rinsing during the healing period. However, the patient was a
heavy smoker and unfortunately did not comply with our request
to quit smoking until the end of the treatment period.

The stage 1 surgery enhanced the volume of the soft and hard
tissue, and additional soft tissue augmentation was planned in
tandem with membrane removal to acquire ideal soft tissue archi-
tecture. The nonresorbable membrane was removed and the bone
graft materials were covered with a contralateral RPSCTG at 7
weeks postoperatively. Wound healing was uneventful at the graft
site with no signs of infection or other problematic symptoms af-
ter the stage 2 surgery (Fig. 6). Moreover, palatal donor site healing
was uneventful, and epithelization was complete after 3-4 weeks
without any complications.

We measured the size of alveolar defect using the study casts.
Baseline measurement of the defect revealed a height and width
of approximately 13 mm and 5 mm, respectively, whereas a second

Figure 7. Preoperative (A) and postoperative models (B).
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Figure 8. Frontal (A) and occlusal view (B) of 2 month after stage 2 surgery. Smooth and abundant alveolar ridge.

A A A

Figure 10. Comparison of periapical radiography before surgery (A) and 6
months after surgery (B).

measurement obtained at 2 months after surgery revealed respec-
tive values of approximately 4 mm and 2 mm (Fig. 7). No problems
or complications were recorded after 2 months of follow-up (Fig.
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8). Six months later, the final prosthetic restoration was completed,
yielding an acceptable esthetic result (Fig. 9). Radiographic evalua-
tion performed 6 months after the GBR and RPSCTG showed stable
alveolar bone level (Fig. 10). The RPSCTGs were vitalized without
any complications.

DISCUSSION

Hard and soft tissue augmentations prior to prosthetic treat-
ment or implant therapy are required when the alveolar ridge has
insufficient height and width. Various hard tissue augmentation
procedures have been described to enhance the height and width
of the alveolar ridge, including block bone grafts, particulate
grafts, GBR, ridge expansion, and distraction osteogenesis [6-12].
After hard tissue grafting, the bone graft materials and barrier
membrane should be completely covered throughout the healing
period [21]. In particular, primary soft tissue closure seems manda-
tory for the success of the augmentation in GBR [7,22-25]. Several
surgical techniques have been designed to acquire primary closure
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after the grafting procedure.

The classical buccal mucoperiosteal flap was originally described
in the 1930s by Rehrmann [26]. Undermining of the buccal flaps
and the periosteal incisions at their bases are required to achieve
tension-free sutures. Subsequently, the buccal flap should be dis-
placed coronally and sutured to cover the graft site completely
[27]. The disadvantages of this flap advancement are the reduction
of the vestibular sulcus depth and keratinized gingiva width [28].
Various techniques have been described to overcome these issues,
including free autografts [13,14], a coronally positioned palatal
sliding flap [16], palatal advanced flap, rotated palatal flap [16-18],
and vascularized interposition periosteal connective tissue flap
[29]. Augmentation can recreate the alveolar defects as a smooth
and abundant alveolar ridge, thereby improving the esthetic ap-
pearance and providing for good prosthetic and gingival hygiene.

In our study, the double RPSCTG technique was used to cover
the bone graft materials and barrier membranes. The advantages
of this technique are that it provides sufficient soft tissue thick-
ness, ample vascular supply, and protection of important anatomi-
cal structures such as the incisive neurovascular bundle and patat-
al donor tissue as well as patient comfort. The volume of soft tis-
sue augmentation that can be performed simultaneously with
bone grafting procedures is limited because of the requirement for
flap closure and the compromised blood supply [30]. Compared to
the free autograft, the pedicled flap is much more predictable and
has a much better chance of survival over poorly vascularized ar-
eas such as the bone graft or nonresorbable membrane [18]. In this
case, the pedicled flap receives its blood supply from the incisive
vessels and its design is constructed to maintain a length-to-width
proportion within 4:1 for adequate vascularity [29,31]. Additional-
ly, a previous study showed that stabilizing the tissue with the
pedicled flap is easier than stabilizing it with the free flap [18].

No signs of infection or suppuration were observed in the soft
tissues of the donor and recipient sites during healing. The nonre-
sorbable high-density polytetrafluoroethylene membrane appeared
exposed at 4 weeks after stage 1 surgery. The membrane may have
been exposed because the initial defect size was too large or the
blood supply to that area was too low. Moreover, the fact that the
patient smoked may have affected the recovery. No sign of infec-
tion was observed in the exposed site of the nonresorbable mem-
brane. These findings are consistent with those of previous studies
that described a favorable tissue response and biocompatibility at
the barrier membrane. However, possible negative influences of
early membrane exposure were reported in previous studies; there-
fore, additional soft tissue augmentation was used to cover the
exposed bone graft materials, and the subepithelial connective tis-
sue was harvested from the contralateral palate, similar to the
technique used in stage 1.

The nonresorbable membrane was removed, and the contralat-
eral RPSCTG was covered and sutured on the augmented site. The
surgical site healed well with complete coverage by the end of the
healing period. Several previous articles showed that early mem-

brane exposure inhibited bone regeneration at the GBR sites [32-
35]. Although primary coverage was not obtained at stage 1 in our
case, acceptable outcomes were observed after the stage 2 surgery.
The superficial epithelial flap was reflected and rotated posteriorly
in the palatal site, and then the deep subepithelial flap was subse-
quently elevated and rotated anteriorly. Thus, the incisive neuro-
vascular bundle could be protected avoiding full-thickness flap el-
evation. This technique prevents injury of the incisive neurovascu-
lar bundle. Furthermore, contraction may be minimized to a great-
er extent with the incisive vessel-based flap than with the free
grafts [31]. Unlike the vascularized interposition periosteal connec-
tive tissue flap, the RPSCTG was made by two parallel incisions
that improve the ability to harvest connective tissue. In addition,
the distance of flap advancement in the RPSCTG may be elongated
by using either rotation or rolling around the axis. Moreover, the
palatal connective tissue graft may be useful in several other pos-
sible situations requiring periodontal surgery [14,36-38]. Many
factors should be evaluated before palatal graft, such as the pala-
tal vault anatomy, wound healing from the donor site, postopera-
tive patient discomfort, the blood supply, and the need for sutures,
stents, or hemostatic agents [39]. In addition, the amount of tissue
required for harvesting can be mostly based on the thickness of
the palatal tissue because graft success is closely correlated with
the thickness of the palatal tissue. The limitations of harvesting
palatal tissue are usually caused by an insufficient thickness of the
soft tissue [38]. Therefore, bone sounding of the palatal masticato-
ry mucosa is essential to determine the thickness of the soft tissue.
The area between the maxillary first molar and canine may provide
sufficient donor tissue while reducing the risk of disrupting the as-
sociated neurovascular structure. The most common postoperative
complications associated with the palatal connective tissue graft
procedure are prolonged bleeding from the palatal donor sites and
patient discomfort [38]. Grafting from the deep subepithelial layer
minimizes the amount of exposed palatal tissue by covering the
superficial epithelial layer; consequently, the donor site is easily re-
vitalized. Covering the superficial layer can decrease the exposed
bone area and diminish the possibility of bleeding, thereby increas-
ing patient comfort. This technique provides acceptable soft tissue
architecture without diminishing the keratinized mucosa in the
buccal aspect of the anterior maxilla. Moreover, this technique can
satisfy both the patient's expectations and functional demands es-
thetically.

In conclusion, the RPSCTG technique may be useful for treating
anterior maxillary defects by allowing for soft tissue coverage of
the GBR site. To achieve favorable results, the surgeon should eval-
uate the anatomical structures, manage complications such as flap
necrosis, and cooperate and communicate fully with the restor-
ative dentist.
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