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Abstract
Aim: Increase the amount of keratinized gingiva around dental implants using a xenogeneic collagen matrix at the time of
vestibuloplasty as an alternative therapy to autogenous gingival grafting.
Methods: Vestibuloplasty using a xenogeneic collagen matrix was completed around implants in the maxillary left quadrant.
Strapping suturing technique was employed for graft stabilization. The surgical site was followed for three months and clinically
evaluated for the relative change in kratinized gingiva, tissue thickness, and vestibular deepening.
Results: There was a considerable increase in the width of keratinized gingiva, tissue thickness, and vestibular depth, at three
months.
Conclusion: Xenogeneic collagen matrix is a reliable method to increase the amount of keratinized gingiva and achieve vestibular
deepening, while maintaining esthetics. This method reduces morbidity when compared to gingival grafts.
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Introduction

superficial spongy aspect [9]. The use of Mucograft eliminates
the need for a second donor surgical site and thereby reduces
post-operative pain [10]. It also has a good color match [11]
compared to FGG, where unaesthetic appearance and poor
color match is common [12]. Further, it is readily available in
unlimited amounts to meet the requirements of the recipient
site [13]. Although autogenous soft tissue grafts are
considered to be the gold standard for soft tissue grafting [14],
several studies investigated the use of allograft or xenograft
materials as alternatives [15,16]. McGuire et al. compared a
bovine bi-layered cell therapy to autogenous soft tissue graft
combined with vestibuloplasty and showed an increase in
width of keratinized tissue for both groups but the gain was
more for the autogenous tissue [17]. Further, a recent review
paper evaluated the use of soft tissue grafts in comparison to
XBCM and found a non-statistically significant benefit using
soft tissue graft with regard to keratinized tissue gain and
esthetics around natural teeth and dental implants [18].
Although the aforementioned studies show a benefit of
autogenous soft tissue grafts over XBCM, a significant
disadvantage of autogenous tissue is donor site morbidity
[19]. Moreover, soft tissue grafts generally result in a less
esthetic match when compared to XBCM [17]. In a recent
clinical and histologic study, Schmitt et al. compared the
efficacy of XBCM to FGG combined with mandibular
vestibuloplasty around dental implants. Both groups of 7
patients each resulted in similar gains in keratinized tissue,
regardless of graft type. Both groups had shrinkage of
approximately 30% with similar histologic maturation
throughout the three months follow-up [17] that is adequate
for complete soft tissue healing [20]. The authors noted that
the XBCM sites blended with the surrounding tissues with
better esthetic results compared to FGG sites [17].

The stability of periodontal tissues around dental implants is
an important factor for long-term success [1]. Anatomical
factors such as the presence of aberrant frenal attachments and
short vestibules can negatively impact the maintenance of
periodontal health around implants [2,3]. Such anatomical
factors may lead to inadequate oral hygiene resulting in
inflammation and bone loss [2]. Similarly, short vestibules are
often associated with reduced keratinized gingiva (KG)
leading to increased plaque accumulations and higher gingival
index scores around implants, regardless of the type of
implant [4]. Therefore, eliminating these anatomical factors,
combined with increased keratinized gingiva and vestibular
depth is important to maintain healthy peri-implant tissues.
Generally, a soft tissue graft is used in combination with
vestibuloplasty to limit alveolar bone exposure and tissue
scarring [5]. Free gingival grafts (FGG) are often used to
increase keratinized gingiva and is considered a predictable
and simple procedure [3]. However, FGG requires a second
surgical donor site, resulting in more morbidity and increased
procedural time [6,7]. The presence of KG is a necessity to
maintain periodontal health around implants, since it reduces
plaque-induced inflammation and recession [8]. Due to the
high morbidity and increased procedural time with FGG,
alternative treatment methods such as allograft or xenograft
materials present a viable treatment substitute.
Mucograft (Geistlich Pharma AG, Wolhusen, Switzerland)
is a porcine-derived three-dimensional collagen matrix
material comparable to free soft tissue grafts [9]. It is a
xenogeneic bioabsorbable collagen matrix (XBCM) composed
of types I and III collagen. It has a spongy and compact side,
with the spongy side directed towards the alveolus, promoting
vascularization and soft tissue cellular ingrowth into the
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The current case report presents the use of XBCM to
deepen the vestibule, eliminate a high frenal attachment, and
increase keratinized gingiva around dental implants. Thus, in
order to increase the alternatives to gingival grafts available to
patients and clinicians, the following report documents the use
of a Mucograft® (Geistlich Pharma AG, Wolhusen,
Switzerland) to increase the amount of keratinized tissue
around dental implants during vestibuloplasty with three
months follow-up.

Aim
Figure 1. Occlusal clinical view at baseline, demonstrating
inadequate keratinized gingiva around dental implants.

This case report presents the use of a XBCM material as an
alternative method to increase the amount of keratinized tissue
combined with vestibular deepening around dental implants.

Case Report
Initial Presentation
A healthy 66 years-old African-American male with a noncontributory medical history, presented to University of
Detroit Mercy Graduate Periodontal Clinic for comprehensive
periodontal care. The patient is a former tobacco smoker, with
a 30 pack years history, and quit smoking more than 10 years
prior to his initial presentation. He takes no medications. The
patient’s chief concern was the replacement of his missing
first mandibular molars, as well as the fractured and carious
maxillary left central incisor through maxillary first premolar.
The patient was diagnosed as having generalized severe
chronic periodontitis, and had a history of minor restorative
treatment to repair carious tooth structure. The patient elected
to pursue implant therapy for the replacement of his missing
and fractured teeth.

Figure 2. Buccal clinical view at baseline, demonstrating shallow
vestibular depth around dental implants.

Surgical Procedure
The patient received 600 mg ibuprofen (Amneal
Pharmaceuticals, Paterson, NJ, USA) one hour prior to the
procedure, pre-rinsed with 15 mL of 0.12% Chlorhexidine
Gluconate (Xttrium Laboratories, Inc., Mt. Prospect, IL, USA)
for one minute, and local anesthesia was administered with
4% Articaine HCl with 1:100,000 epinephrine (Septodont,
Lancaster, PA, USA). A horizontal incision was made at the
mucogingival junction with partial thickness flap elevation
apically releasing the frenum. Simple interrupted 4-0 Chromic
GUT sutures (Ethicon US, LLC, Somerville, NJ, USA) were
used apically to maintain a wide recipient bed, extending from
the mesial of the left maxillary incisor implant to the midbuccal of the maxillary left first molar with vertical releasing
incisions at the lateral extents (Figure 3).

After completion of initial nonsurgical periodontal therapy,
the patient began a three-month periodontal maintenance
regimen to continue the management of his periodontal
condition. The patient pursued limited orthodontic tooth
movement to upright the mesially-tipped mandibular second
molars, which prevented ideal implant placement at the first
molar sites. While undergoing orthodontic therapy, the
treatment of the maxillary arch continued. The patient
received an upper left maxillary sinus lift and dental implant
placement for the maxillary left lateral incisor, canine, first
premolar, and second premolar sites, at the time of extraction
of the left lateral incisor and canine. At the six months followup, the implants were osseointegrated but exhibited buccal
fenestration defects, where additional bone grafting with
coronally advanced flaps were performed. Due to the multiple
surgical procedures performed, the patient presented with
minimal keratinized tissue buccally, short vestibule, and high
frenal attachment at the maxillary left canine (Figures 1 and
2). It was recommended to the patient to receive a
vestibuloplasty procedure using FGG or XBCM. The patient
elected XBCM vestibuloplasty to avoid a second surgical
donor site and consented to the treatment.

Figure 3. Intraoral view of the prepared recipient site.
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result, blending with the surrounding tissues (Figure 8) with
adequate tissue thickness (Figure 9). The deepened vestibular
depth and increased keratinized gingiva remained stable
compared to the pre-operative presentation. There were no
post-operative complications, and the patient described the
pain as minimal to nonexistent.

XBCM Graft
After preparing the recipient bed, the XBCM was sized to
match the mesial-distal dimension of 40 mm. The standard
size XBCM of 15 x 20 mm was divided longitudinally,
producing two 7.5 x 20 mm segments that were longitudinally
connected with a 4-0 Chromic GUT (Ethicon US, LLC,
Somerville, NJ, USA) interrupted mattress suture. Using the
same resorbable suture material, the lateral and coronal
margins were attached to the surrounding keratinized tissue
with simple interrupted sutures. The XBCM was adapted and
stabilized using 4-0 Chromic GUT in a crisscross strapping
manner (Ethicon US, LLC, Somerville, NJ, USA) to the
recipient bed (Figures 4 and 5). Post-surgically, the patient
received 500 mg Amoxicillin (Dr. Reddy’s Laboratories,
Princeton, NJ, USA) three times daily for 7 days, 800 mg
ibuprofen (Amneal Pharmaceuticals, Paterson, NJ, USA) three
times daily for 3 days, and rinsed with 15mL of 0.12%
Chlorhexidine Gluconate (Xttrium Laboratories, Inc., Mt.
Prospect, IL, USA) for one minute twice daily for one month.
Specific oral hygiene instructions were given to the patient to
avoid the surgical site. The patient resumed gentle brushing
four weeks post-operatively.

Figure 6. Occlusal clinical view two weeks post-operatively, with
initial stages of epithelialization and ongoing resorption of the
suture material.

Figure 4. Buccal view of continuous periosteal mattress suturing
in a crisscross strapping manner, stabilizing the Mucograft® on
the recipient bed.

Figure 7. Occlusal clinical view four weeks post-operatively,
demonstrating notable improvement in keratinized tissue.

Figure 5. Occlusal view of the stabilized Mucograft®, with
crisscross strapping continuous periosteal mattress suturing.
Figure 8. Buccal clinical view at three months post-operatively,
with provisional implant restorations and an appreciable increase
in vestibular depth.

Follow-Up
During the follow-up at two weeks, the graft exhibited good
vascularization and granulation tissue formation (Figure 6).
At four weeks follow-up, tissue maturation was evident with
increased keratinized gingiva, deepened vestibule, and
without frenal attachment (Figure 7). At three months postoperatively, the grafted area exhibited an esthetically pleasing
286
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less XBCM manipulation and compression would possibly be
increased final tissue thickness, improved healing, and further
decreased patient morbidity.
Studies continue to point towards XBCM as being
comparable to autogenous soft tissue grafting. Yet, a recent
randomized, controlled, split-mouth study of 30 patients
requiring free gingival grafting for inadequate keratinized
tissue around teeth demonstrated that XBCM resulted in an
average gain of 1.5mm less keratinized tissue than an
autogenous free gingival graft. It is important to question the
clinical significance of such a finding, in light of the fact that
29 of the 30 test sites resulted in a gain of at least 2mm. While
there may have been less of an absolute gain in keratinized
tissue, as mentioned prior, 70% of study participants desired
the appearance of the XBCM grafted sites, compared to the
control sites [22].

Figure 9. Occlusal clinical view at three months post-operatively,
with provisional implant restorations and a significant band of
keratinized tissue around all dental implants.

As implants are becoming a more popular treatment option
for our patients today, it is imperative that the gingival tissues
around them are healthy [24]. Inadequate vestibular depth,
presence of an aberrant frenum, and lack of keratinized
gingiva are crucial factors that may attribute to the patient’s
inability to keep one’s implants stable [2]. The procedure
reported here, which involved preparing a recipient bed,
removing an aberrant frenal attachment, and securing XBCM
to the recipient site has shown clinically acceptable and
predictable results [17]. The clinical outcomes included an
increased amount of keratinized gingiva and a deeper
vestibule, while preserving the patient’s soft tissue esthetics.
The use of XBCM, instead of FGG, significantly reduced the
surgical time required and eliminated the need for a second
surgical site, which are distinct advantages in a clinical
setting. Still, the subject of XBCM as a replacement for FGG
during vestibuloplasty is an area that needs to be further
delved into, indicating the need for large scale randomized
controlled clinical trials.

Discussion
In this case report, a XBCM in combination with
vestibuloplasty was performed as an alternative to autogenous
free gingival grafting. The goals of increasing the vestibular
depth and amount of keratinized tissues around dental implants
were accomplished. The patient is now able to perform
adequate oral hygiene and better avoid plaque-induced
inflammatory conditions [8]. The gingival esthetics were
maintained following soft tissue healing.
The clinical outcome of vestibuloplasty with XBCM was
predictable and comparable to vestibuloplasty with FGG. The
patient noted minimal discomfort throughout the healing
phase, and the final appearance of the surgical site esthetically
blended into the adjacent tissues. These are similar findings to
what has been reported in the literature as advantages of
XBCM over autogenous grafts. Decreased patient morbidity
represents progress in patient care, and is made possible with
XBCM, compared to the use of FGG and the required second
surgical site [16,21]. Additionally, patients and clinicians
prefer the final appearance of a XBCM, compared to that of a
FGG [18,22]. When considering patient preferences for less
pain and improved esthetics, it is reasonable to substitute
XBCM for FGG in vestibuloplasty procedures around dental
implants.

Conclusions
Within the limits of this case report:
•
•

The manufacturer of XBCM recommends not compressing
the graft to obtain the maximum volume gain and tissue
thickness, which would also improve the final esthetics. In
this case report, however, the XBCM was intentionally
compressed against the periosteal bed using a continuous
periosteal mattress suturing (CPMS) technique, and the results
were satisfactory. Likewise, a recent study used XBCM with
vestibuloplasty around implants and a surgical stent, instead
of sutures, to protect and stabilize the graft sites, which would
inevitably compress the XBCM [17]. Thus, the use of the
CPMS technique is a reasonable alternative to a surgical stent
for graft immobilization. Given the positive outcomes of this
case report, patient morbidity and surgical time could be
further decreased by determining the most minimal approach
for XBCM immobilization. Just as practitioners explored and
solidified the sutureless FGG [23] to decrease surgical time
and manipulation, additional approaches to XBCM
immobilization should be attempted. Additional benefits to

•

XBCM is a predictable procedure to increase keratinized
tissue and vestibular depth around implants.
Esthetically pleasing tissues are obtainable with XBCM
without donor site morbidity.
Compression of the XBCM via the CPMS technique does
not appear to limit the gain in keratinized tissue.
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