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INTRODUCTON

S
oft-tissue recession around dental implants often

results in metal exposure. While this is not, in itself, of

primary significance in functional posterior jaw loca-

tions, visible mucosal recessions in maxillary anterior

jaw locations can be a major esthetic problem,1 especially if it

results in exposure of the gray titanium metal.2,3 Unfortunately,

soft-tissue recession around implants have been frequently

observed.4 One study reported that recessions greater than 1

mm in the midfacial mucosal aspects of implants were present

in 61% of the cases.5 Treatment of peri-implant soft-tissue

recessions can be challenging despite reports in the literature

that indicate that recession up to 2 mm can be successfully

grafted with a combination of coronally advanced flap and

subepithelial connective tissue grafts.1,3 Long-term data on the

success of these grafting techniques are limited.3,6,7

A recent systematic review8 reported that the combination

of an apically positioned flap/vestibuloplasty and soft-tissue

augmentation using a free gingival graft, subepithelial connec-

tive tissue graft, or collagen matrix resulted in a 1.4- to 3.3-mm

increase in keratinized tissue. Overall, soft-tissue connective

tissue augmentation resulted in the best gains in soft-tissue

volume at implant and partially edentulous sites and a

combination of better papilla fill and higher marginal mucosal

levels as compared with nongrafted sites around immediately

placed dental implants.8 Another systemic review9 did not find

a single acceptable randomized clinical trial in the literature to

recommend the best incision designs, suturing techniques, or

materials to correct or augment peri-implant soft tissues.

The treatment of bone loss and associated gingival

recession around implants in the esthetic zone often require,

a combination of guided bone regeneration (GBR)10 and soft-

tissue augmentation11,12 is. When multiple implants are placed

in the esthetic zone, vertical and horizontal bone augmentation

of more than 2 mm from the implant platform is often

necessary to overcome the normal pattern of bone remodeling

and soft-tissue recession.13 The use of coronally advanced flaps

and connective tissue grafts can sometimes jeopardize the

esthetic appearance of the treatment site by altering the color

and thickness of the transplanted tissues.14

The use of a particulate mineralized bone allograft covered

with a xenogenic collagen membrane (GBR) for the correction

of gingival recession has not been previously reported in the

dental literature. This case report demonstrates an innovative

surgical technique to restore hard tissue and increase mucosal

width and keratinized gingival height around multiple maxillary

implants in the esthetic zone.

CASE REPORT

A healthy 22-year old male nonsmoker with a history of

traumatic injury to his maxillary right lateral and central incisors

and maxillary left central incisors was referred for treatment.

The 3 fractured teeth were extracted with immediate place-

ment of 3 external hex dental implants (Biomet 3i Dental, Palm

Beach Gardens, Fla). Three years after definitive restoration, the

patient presented with complaints of long maxillary crowns,

visible abutment metal, thin soft-tissue biotype, and a dark

shadow along the gingival sulcus (Figure 1a). Initial evaluations

included a discussion to understand the patient’s desires and

expectations. Clinical and radiographic evaluations were

conducted to assess the patient’s soft-tissue health, implant

position, emergence profile of the implant relative to the labial

plate and adjacent teeth, gingival contour, smile line, and the

shapes of the prosthetic and clinical crowns.

On the day of surgery, the patient was asked to rinse with

0.12% chlorhexidine gluconate (15 mL) prior to intravenous

sedation. A crestal incision and a distal, curvilinear, vertical

incision that followed the gingival margin of the distal proximal

tooth were made. A full-thickness, subperiosteal ‘‘open book’’

flap15 was elevated to the labial aspect of the implant. A wide

subperiosteal reflection was made to expose the treatment

area, and the papilla was reflected on the mesial side of the

implant site (Figure 1b). The peri-implant soft tissue was

released and advanced by scoring the periosteum so that

tension-free closure could be achieved around the neck of the

implant. This was done because moderate graft resorption

could occur if there were an inadequate tissue seal around the

implant neck or if tension-free closure was not achieved. To
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reduce intraoperative bleeding at the graft site, periosteal

release was the last step before graft placement. Subperiosteal

reflection revealed that the patient had bone loss confined to

the labial surface of the implants. Decontamination of the

implant surfaces was not performed because the patient did

not exhibit signs of peri-implantitis–related infection, or

purulence around the peri-implant gingival sulci.

Prior to graft placement, 3 roughened titanium tenting

screws were placed 3–4 mm below the implant platforms to

create a tenting effect over the graft site and help to hold the

particulate material in place (Figure 1c). Mineralized bone

allograft (Puros Cancellous Bone Allograft, Zimmer Biomet

Dental) was packed into the defect sites and overcontoured by

approximately 20%–30% to compensate for the anticipated

apical migration and partial resorption of the augmentation

material during remodeling (Figure 1d). Prior to use, the

allograft material was hydrated according to the manufacturer’s

directions and mixed with the patient’s blood, which served as

a coagulant. After graft placement, the material was covered

with a resorbable xenogenic collagen membrane (CopiOs

Pericardium Xenograft, Zimmer Biomet Dental), and healing

abutments were connected to the implants.

The mucoperiosteal flap was approximated and sutured in

place. The patient was provided with an interim prosthesis to

be worn during 4 months of healing and was dismissed with

postoperative instructions, antibiotics, and analgesics until the

FIGURE 1. Patient with gingival recession and discoloration due to exposure of the underlying dental implant in maxillary right lateral and
central incisors as well as maxillary left central incisor locations. (a) Three years after implant placement. (b) Flap elevation illustrating labial
bone dehiscence and implant exposure. (c) Placement of 3 roughened titanium tenting screws placed 3–4 mm below planned gingival
margin. (d) Placement of allograft material. (e) Middle implant in the maxillary right central incisor area was removed in the second surgery
to create a pontic site. (f–h) Cone beam computerized tomography and periapical views at 8 years after guided bone regeneration (GBR)
procedure. (i) Final restoration at 8 years after GBR procedure.
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follow-up visit 7–10 days later. After the 4-month healing

period, implants were provisionally restored for 4–5 months

with a screw-retained prosthesis (Figure 1f) and then defini-

tively restored with a screw-retained restoration (Figure 1g).

The middle implant in the maxillary right central incisor

area (tooth 6¼ 11) was removed in the second surgery to create

a pontic site so that only 2 implants were treated with the GBR

technique (Figure 1e). Additional bone allograft (Puros Cancel-

lous Bone Allograft, Zimmer Biomet Dental) was added around

the labial surface of the alveolar ridge and covered with a cross-

linked collagen membrane (Ossix Plus, OraPharma, Horsham,

Pa). Cone beam computerized tomography and periapical

views (Figure 1f through h) and final restoration with soft-tissue

profile 8 years after the GBR procedure are shown (Figure 1i).

There were no complications or adverse events during surgery

or postoperative healing. The preoperative crestal bone

thickness for both implants increased to 1.8 mm and 2 mm,

respectively, approximately 8 years after treatment. Significant

increases in soft-tissue thickness, keratinized tissue width, and

gingival height were also unexpectedly achieved and main-

tained through 8 years of follow-up.

DISCUSSION

This clinical case letter reports on unexpected improvements in

peri-implant soft-tissue dimensions after GBR procedures to

correct labial dehiscences around implants in the maxillary

anterior jaw. Peri-implant bone loss can result in soft-tissue

resorption followed by plaque attachment at or near the

implant-abutment interface. This, in turn, can trigger soft-tissue

inflammation with additional bone loss and gingival reces-

sion.16–20 It has been reported that gingival margin levels may

be affected by the thickness of the gingival tissues and that a

thin tissue biotype may favor apical displacement of the soft-

tissue margin.21 To maintain gingival health, maintaining an

adequate width (;2 mm) of keratinized gingiva around dental

implants has been suggested16,19,21; however, this has been

disputed.22 A correlation has been reported between the

presence of keratinized tissue and plaque levels and the

incidence of mucositis.20 It has been suggested that sites with

minimal keratinized tissue might be prone to a lower incidence

of periodontal pocket formation.20,23

In the anterior maxilla, as labial bone thickness resorbs,

there is a corresponding loss in labial soft-tissue thickness

around the implant.24 Moderate recession can make thin, pink

gingival tissues appear dark due to the presence of the

underlying metal abutment and implant, and further bone loss

can cause unsightly metal exposure above the gingival margin.

In general, implants carry a higher risk of soft-tissue complica-

tions when placed in thin-tissue biotypes or with labial

inclinations when the labial plate thickness is ,2 mm.24,25

Use of an opaque abutment, such as zirconia, has been

reported to produce the least amount of gingival color change

when gingival thickness was ,2 mm, whereas any abutment

material resulted in satisfactory esthetics when gingival tissue

thickness was .2 mm.24,26

The goal of the GBR procedures in the present case was to

treat the facial bone defects as well as restore the esthetic

gingival margin. The efficacy of allografts and GBR surgical

protocols in repairing alveolar defects is documented in the

dental literature.27–29 While some allogenic30,31 and xenogen-

ic32 tissues have demonstrated efficacy in soft-tissue augmen-

tation, the use of pericardium membranes for soft-tissue

augmentation is not well documented. In the present case

report, use of the pericardium membrane in combination with

a mineralized bone allograft resulted in gain in keratinized

tissue width and gingival height.

While the goal of the GBR procedure in this case, using

mineralized allograft and 1.5-mm titanium screws,33 was to

treat bone defects, improvements were coincidentally observed

not only in the soft-tissue dehiscence but also in the keratinized

tissue width and soft-tissue thickness. Although there are no

reports of a GBR procedure resulting in clinical increases in both

of the latter soft-tissue dimensions, a limited number of

retrospective studies24,34 have reported an increase in soft-

tissue thickness around dental implants after increasing the

thickness of the facial bone through GBR. The use of a

pericardium membrane placed over the particulate graft in the

present clinical case was essentially a collagen matrix similar to

a connective tissue graft, contributing to the thickness of the

overlying tissue.35 Aggressive scoring may also result in scar

tissue formation that augments the soft-tissue profile. The

present technique is not ideal for restoring the gingival margins

for poorly positioned implants or when there is significant

thread exposure. For example, implants placed outside of the

alveolar housing or with significant labial inclination associated

with labial bone loss should be excluded.

Zucchelli et al36 reported on a surgical-prosthetic treatment

for implants with buccal soft-tissue dehiscence defects in the

esthetic zone. The technique involved removing the crown,

shortening the abutment, and then treating the dehiscence

defect with a coronally advanced flap and connective tissue

graft.36 After 1 year, mean soft-tissue dehiscence coverage was

96.3%, with complete coverage in 75% of the treatment sites.36

While patients were satisfied during short-term follow-up, the

ability to camouflage a bony defect with or without exposed

implant threads is highly limited without the support of the

underlying bone, which is the main cause of soft-tissue

recession.24,37,38 In addition to soft-tissue recession, marginal

bone loss has been associated with increased peri-implant

stress concentrations in the crestal bone region. Over time,

elevated stress concentrations can trigger additional bone loss

and further soft-tissue recession.39 If left untreated, increased

stresses can result in screw loosening, metal fatigue, and

component fracture over time.39,40 Implants placed in the

anterior maxillary jaw with thin buccal plates are highly

susceptible to the adverse effects of marginal bone loss.39,40

In summary, the use of solvent-dehydrated, mineralized

bone allograft and xenogenic pericardium membrane effec-

tively increased alveolar hard and soft-tissue dimensions in the

esthetic zone of the anterior maxilla. Restoring the missing

buccal bone decreased the risk of developing peri-implantitis

from bacterial biofilm attachment to the exposed implant-

abutment crevice and roughened implant surface. Second, the

soft-tissue thickness was increased, which made the restored

tissues more resistant to future recession and mask the

underlying titanium components.31,40,41 Third, GBR also unex-

pectedly increased the width of keratinized tissue, which has
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also been reported to help provide a peri-implant soft-tissue

seal against bacterial invasion, in addition to providing

resistance against recession.33 While increases in soft-tissue

thickness and keratinized tissue width have been reported after

placement of connective tissue and free gingival grafts,33 this

phenomenon has not been previously reported after GBR

procedures around dental implants.

The value of individual clinical case reports is that their

anecdotal data can provide preliminary evidence for develop-

ing new hypotheses that lead to larger randomized clinical

trials,42 which are needed to determine if the present approach

will effectively serve as an alternative for soft-tissue augmen-

tation in instances in which tissue thickening is needed. The

retrospective nature of this case report and the fact that it

presents the lowest level of clinical evidence as well as the lack

of the information in a form of a control group or information

on the long-term outcome of the procedure in a form of case

series with wider age are some of the limitations of the present

report. The multiple methods that were used is another

limitation of this case report, making highlighting the

contribution of each of the methods difficult (ie, the tenting

screw or pericardium membrane). Ideally, a prospective clinical

trial with a control group is needed to assess whether this

technique is in fact an improvement in handling gingival

recession for implants placed in the esthetic zone as compared

with standard surgical methods.

ABBREVIATION

GBR: guided bone regeneration
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