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ABSTRACT

Purpose: The aim of this research was to evaluate
the cumulative effect of using both epithelial autograft and
xenogeneic collagen matrix as an alternative to single
keratinized epithelial palatal autografts, which can prove
beneficial for its reduced morbidity.

Materials and methods: This study includes one fe-
male patient with an extremely atrophic mandible who re-
quires deepening of the vestibulum in the anterior region
in order to improve the stability of the removable denture.
The surgical procedure included local anesthesia, one hori-
zontal incision and a partial-thickness flap elevation. The
exposed periosteum was covered by a small keratinized epi-
thelial autograft from the hard palate at its apical aspect
and a xenogeneic collagen matrix at its coronal portion.
Follow up of the healing process was performed on the 7th,
14th, 30th day, after three and six months.

Results: The postoperative period underwent with-
out any complications in all areas. The healing process re-
sulted in the formation of an additional area of keratinized
mucosa - a mean gain value of 2.92 mm after six months,
which led to a significant improvement of denture stabil-
ity.

Conclusion: The final result suggested that this tech-
nique shows great promise in compensating the disadvan-
tages of using single grafting materials: the increased mor-
bidity caused by the additional surgical site on the palate
in the case of autografts and the greater shrinkage of the
area of keratinized mucosa in a six months period when
collagen matrixes are applied as a single grafting material
in large edentulous areas.

Keywords: Vestibuloplasty, free epithelial graft, col-
lagen matrix.

INTRODUCTION

Vestibuloplasty is defined as a surgical procedure on
the soft tissues of the upper or lower jaw. The purpose of
this technique is to correct the insufficient depth of the ves-
tibulum and the limited amount of keratinized gingiva.
[1.2]
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Excessive bone loss due to traumatic exodontia,
bone resorption secondary to periodontitis, and alveolar
ridge atrophy following extractions play an important role
in the loss of vestibular height in patients with completely
edentulous jaws. [3]

Prosthetic treatment of such patients presents a great
challenge for clinicians because the continuous resorption
of the alveolar process impairs complete dentures’ stabil-
ity and function. The reduced retention of the complete
dentures increases the resorption furthermore. [4] If
vestibuloplasty is performed, it significantly increases the
outcome of the treatment with complete removable den-
tures [5]

The method of Clark [6], described in 1953, was
later modified, and different types of grafting materials were
proposed. The vestibuloplasty procedure using the palatal
mucosal autograft technique is a predictable treatment with
minimal relapse and show favorable long-term outcomes.
It is considered a gold standard in grafting materials, and
every new material is to be compared to it. This procedure
has several disadvantages, including increased patient
morbidity, especially at the donor site on the palate and
sometimes compromised esthetics of the final result. [7, 8]

A variety of grafting materials and techniques have
been described since the Berlin consensus, which postu-
lated that Clark’s technique application should not leave
an exposed periosteal site on the alveolar process to heal
on secondary intention, but a graft should be applied. [9]

The recent introduction of the xenogeneic collagen
matrixes as an alternative to keratinized mucosal autografts
and the emerging scientific data suggesting that they can
successfully reduce the need for autograft harvesting led
to the increased application of collagen matrixes in
vestibuloplasty. [10, 11] And even if this technique leads
to satisfactory results when it comes to keratinized mucosa
augmentation around dental implants [12, 13, 14, 15, 16,
17, 18], it shows less predictable outcomes when used in
larger areas after bone augmentation procedures or as a sin-
gle grafting material in vestibuloplasty. That is why the
modified strip technique procedure promises a combination
of the benefits of the two types of grafts: the epithelial
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autograft and the xenogeneic collagen matrix while limit-
ing their disadvantages. [19]

MATERIALS AND METHODS

The study included one patient with atrophic man-
dible, who was referred to the Department of Oral Surgery
at the Faculty of dental medicine in Plovdiv for surgical
treatment. The clinical examination revealed severe bone
atrophy of the lower jaw, a shallow vestibulum, with an in-
sufficient amount of keratinized mucosa. The diagnostic
preoperative radiograph revealed less than 20mm bone
height in the anterior region (between the two mental fo-
ramina). She required a procedure of deepening the vesti-
bulum in the frontal area of the lower jaw.

Presurgical measurements.

A silicone impression with a standard tray was taken,
and a diagnostic model was prepared. A transparent surgi-
cal stent was fabricated by a dental technician, and the
mucogingival line was marked on the stent intraorally, cre-
ating six holes in the stent in the anterior region of the
mandible with a handpiece and a round metal burr. Coro-
nary to these round holes, another six holes were made at
the level of the top of the alveolar ridge. All holes (Imm
in diameter) were marked with a surgical pen, the stent was
removed and then adhesive was placed on the mucosa, and
flowable composite material was placed on the marks, and
then light-cured. (Fig. 1.)

Fig. 1. This photograph represents the exact size of
the keratinized mucosa and the measuring points marked
with flowable composite material

The positions of the holes marked the measuring
points for the width of the keratinized mucosa in the ante-
rior region of the mandible, which was then performed with
a digital caliper before the composite was placed. With the
composite fixed in the mouth, a parallel radiograph (OPG)
was obtained Fig. 2. This protocol allowed the team to per-
form measurements of the amount of keratinized mucosa
both clinically and digitally, based on the radiograph, be-
cause flowable composite is radio positive, and do it in ex-
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actly the same six points of the anterior mandible every
time. Results were then assessed and compared.

Fig. 2. The radiograph shows the composite mate-
rial. The distance between every two spots of composite
material, which is actually the keratinized mucosa’s width,
can be measured on the radiograph.

Surgical treatment

After performing nerve block technique in the men-
tal foramen on both sides of the lower jaw as well as lin-
gual anesthetic technique (Articaine 4% with 1:200 000
epinephrine), the surgical intervention started with draw-
ing a horizontal supraperiosteal incision on the border be-
tween keratinized and non-keratinized tissue - the
mucogingival junction.

The flap was then elevated with a split thickness dis-
section to reposition the mucogingival line apically and
suturing of the flap in this apical position with the use of
T-mattress sutures (4-0 sutures). Fig. 3

Fig. 3. The supra periosteal dissection is performed,
and the periosteum is exposed, the muscle fibers are dis-
placed apically, and the new position of the mucosa is su-
tured.

The resulting recipient site consisted of a periosteal
bed that was smoothed using sharp dissection to avoid any
loose fibers or irregularities. It was then measured with a
sterile surgical caliper. Fig. 4. and 5.
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Fig. 4. Measuring the size of the recipient site

Fig. 5. The measured size is transferred to the sec-
ond surgical site on the palate with the surgical caliper,
making sure that the surgeon will harvest the exact amount
of keratinized mucosa

An autogenous free keratinized graft of appropriate
length to cover the full apical extension of the recipient
gingival bed was harvested from the palatal mucosa. This
graft was only 2 to 3 mm wide and 1 to 1.5 mm thick (strip
graft) and was sutured immediately after its retrieval to the
apical end of the recipient bed with resorbable monofila-
ment sutures (5-0 sutures). Fig. 6 and 7.

Fig. 6. The mucosal graft after excision and the col-
lagen matrix open
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Fig. 7. The epithelial graft placed and sutured at the
apical portion of the recipient site

The remainder of the periosteal bed not covered with
the strip graft was covered with the collagen matrix-
Geistlich Mucograft® (trimmed and customized for the
available space) and sutured in place using the same
resorbable suturing material by means of single interrupted
and cross-mattress suture Fig. 8. The combination graft was
left exposed for healing. The palatal wound was then closed
using cross-mattress sutures, and, due to the limited width
of the obtained grafts, an approximation of the palatal
wound margins was achieved without any difficulty Fig. 9.

Fig. 8. The collagen matrix placed coronally to the
epithelial graft and sutured

Fig. 9. Full closure and primary healing of the do-
nor site
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Postoperative follow up

After the surgery, the patient was put on a medica-
tion therapy that included oral intake of NAIDs (Aulin -
0.10g) for a period of 3 days and irrigation of the oral cav-
ity with 0.12% solution of chlorhexidine for 14 days. Fol-
low up of the healing process was performed on the 7th,
14th and 30th day, and measurements were performed af-
ter three and six months. Sutures were removed on the 14th
day after the surgical procedure. No complications were
observed during this period of time. The post-surgical pain
was mild to moderate, especially in the donor area of the
palate.

RESULTS

No complications were observed during the post-
surgical healing period. The patient reported moderate
post-surgical pain from the surgical site on the lower jaw
and mild pain from the palatal wound. The diagnostic stent
was placed in the patient’s mouth, and the same measuring
protocol was applied after one, three and six months. The
esthetic outcome and the amount of keratinized tissue
gained were satisfying— we measured a mean gain value of
2.92 mm, as the least gain at one of the reference points
was 1.0 mm, and the most gain at another one was 4.50
mm. These measurements were performed after six months,
which makes the result sustainable. Fig. 10.

Fig. 10. The post-surgical result after six months.
The line shows the newly gained amount of keratinized
mucosa

DISCUSSION

Alveolar bone resorption after exodontia leads to se-
rious difficulties for prosthodontists, especially when treat-
ing a case with severe bone volume loss. [4] Preprosthetic
surgery in general and vestibuloplasty in particular are
meant to provide a better initial case and better prognosis
of the prosthetic treatment. Autogenous palatal grafting
procedures lead to predictable and long-lasting results, but
their main disadvantages are the need for a second surgi-
cal site on the palate, thus, increased morbidity, and the
compromised esthetics, due to the different color of the
palatal mucosa [5, 6, 7]. A plethora of alternative grafting
materials have been proposed during the last few decades
with variable success rates, including dermal allografts,
amnion allografts, xenogeneic collagen grafts [11, 14, 15,
18], PRF membranes [13], etc. Other studies suggest that
we should use the classic grafting material — the free pala-
tal graft, but to change the protocol of application [20, 21].

There exists an increasing number of studies support-
ing the idea that collagen products are a promising alter-
native to autogenous soft tissue grafts. These products
present good healing and vascularization, even when they
heal on secondary intention[10, 17]. When collagen ma-
trixes are used in keratinized mucosa increasing procedures
around implants and natural teeth, the results are equal to
those of autografts in split patient studies [18], but in larger
surgical sites, such as edentulous areas after vertical and
horizontal bone augmentation [19] or in vestibuloplasty
of the anterior mandible the single use of a collagen ma-
trix leads to less satisfying results, compared to the free
palatal grafts. The aim of this case report pilot study was
to assess the results from a technique that uses a combina-
tion of two grafts — a palatal strip graft and a xenogeneic
collagen matrix. This technique was used before in a kerati-
nized tissue augmenting procedure after surgical bone aug-
mentation [19] but has not been reportedly applied in a
classic vestibuloplasty procedure in the anterior region of
the mandible.

CONCLUSION

This prospective case report study has shown that
the combination of a xenogeneic collagen matrix and a free
single strip gingival graft safely and effectively augmented
the amount of keratinized mucosa, even in an initial situa-
tion of dramatic bone resorption in the frontal region of
the mandible. These positive results, however, must be
tested in well-designed clinical trials.
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