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Background: Different techniques have been proposed for the treatment of gingival recession.
The majority of current procedures use autogenous soft‑tissue grafts, which are associated with
morbidity at the donor sites. Acellular dermal matrix (ADM) Alloderm is an alternative donor
material presented to reduce related morbidity and provide more volume of the donor tissue.This
study aimed to evaluate the effectiveness of an ADM allograft for root coverage and to compare
it with a connective tissue graft (CTG), when used with a double papillary flap.
Materials and Methods: Sixteen patients with bilateral class I or II gingival recessions were
selected. A total of 32 recessions were treated and randomly assigned into the test and contralateral
recessions into the control group. In the control group, the exposed root surfaces were treated
by the placement of a CTG in combination with a double papillary flap; and in the test group, an
ADM allograft was used as a substitute for palatal donor tissue. Probing depth, clinical attachment
level, width of keratinized tissue (KT), recession height and width were measured before, and after
2 weeks and 6 months of surgery.
Results: There were no statistically significant differences between the test and control groups in
terms of recession reduction, clinical attachment gain, and reduction in probing depth.The control
group had a statistically significant increased area of KT after 6 months compared to the test group.
Conclusion: ADM allograft can be considered as a substitute for palatal donor tissue in root
coverage procedure.
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INTRODUCTION
The major goal of surgical treatment of gingival
recession is to cover the exposed root and consequently,
improve the esthetic appearance of the tooth. However,
there are some other objectives such as stopping the
progression of active recessions, increasing the width
of attached gingiva, and reducing or eliminating dental
Access this article online
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hypersensitivity.[1] Several techniques such as the free
gingival grafts,[2] laterally or coronally positioned
flaps,[3,4] sub epithelial connective tissue (CT), and
double papilla grafts[5] have been suggested to resolve
the above‑mentioned issues. The objective of free
gingival graft procedures is to prevent further recession
by increasing the width of keratinized gingiva, rather
than covering the root surface. Some authors have
proposed a double‑step procedure consisting of a
free gingival graft to obtain a sufficient amount of
keratinized tissue (KT) if not already present, followed
by a coronally positioned flap performed after healing
to cover the exposed root surface.[6]
The sub‑epithelial connective tissue graft (CTG)
technique was introduced to increase the predictability
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of total root coverage.[7] This technique offers a better
color match with the adjacent tissues compared to
what can be obtained with other free graft techniques.
It also results in a greater increase in the zone of
an attached gingiva compared with other surgical
techniques. One disadvantage of this procedure is
the morbidity associated with the second surgical site
required to harvest the autogenous palatal donor tissue.
If the patient has a shallow palate or thin palatal tissues
overall, it would be difficult to harvest sufficient donor
tissue from one site alone. An additional site may be
required and the patient would be subjected to multiple
surgeries just to harvest the donor graft tissue.[8] With
the availability of an alternative source of donor
tissue, less surgical procedures would be required and
the potential morbidity associated with root coverage
procedures could be reduced.
An acellular freeze‑dried allograft dermis: Acellular
dermal matrix (ADM) (Alloderm, life cell, Branch, NJ)
was introduced into the market a few years ago that
retains the basement membrane and extracellular matrix
of the dermis.[9] Therefore, it encourages the autogenous
epithelial cells to attach and migrate over its surface.[10]
It has also been used successfully as a palatal donor
substitute to increase the zone of KT.[11] Also, as a
donor material for root coverage procedures, it would
eliminate the need for a second surgical site to harvest
autogenous CT donor material.[12] Most of the published
data regarding the use of ADM for root coverage
have reported the use of sub epithelial and coronally
positioned flaps.[13‑17] However, the highest rates of
recession coverage were reported using CT beneath the
double papillary flap.[18] There are limited data available
about the clinical outcomes of ADM in combination
with sub pedicle graft.[19] Therefore, the primary aim of
this study was to evaluate the effectiveness of an ADM
allograft for root coverage and to compare it with a
CTG, when used with a double papillary flap.

MATERIALS AND METHODS
Study population

Sixteen patients, each contributing at least 1 pair
of Miller’s class I or II buccal gingival recessions
were selected for the study [Figure 1]. The patients
agreed to the study protocol and gave an informed
consent prior to treatment. The patients had to meet
the following inclusion criteria: Systemic (general)
health, no contra‑indications for periodontal surgery,
non‑smoker, presence of bilateral gingival recessions,
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Figure 1: (a) Measuring pocket depth, (b) recession height,
(c) recession width, (d) width of keratinized tissue

absence of bleeding on probing around the involved
teeth, no periodontal pocket and no history of
previous surgery at the recession site.
Each participant completed the course of initial therapy
consisting of oral hygiene instructions, scaling/root
planning, polishing, and occlusal adjustment as needed
prior to consideration for entering the study. Both
recession sites were treated at the same visit. In each
patient, one of the two teeth with areas of gingival
recession was randomly assigned into the test using
ADM or the control group using CTG.
The following clinical measurements were performed
by one examiner (G.GA) with the use of acrylic stent
right before the procedure, and 2 weeks, and 6 months
after surgery at the mid‑buccal point of the involved
teeth: Probing depth, height and width of gingival
recession, clinical attachment level (CAL), and width
of KT [Figure 1].

Surgical procedures

All surgical procedures were performed by one
surgeon (S.A). The same surgical procedures were
performed for both groups. The only exception was
that the control group received the sub‑pedicle CTG,
while the test group received the ADM graft. After
local anesthesia induction, a V‑shaped incision with
a bevel on the mesial interdental papilla was made.
After removal of the V‑shaped tissue segment, the
flap made with horizontal incisions was extended
to the mesiodistal papilla on the coronal side with
two vertical incisions. A full‑thickness pedicle flap,
including sufficient interdental papilla on the mesial
and distal sides was made. A partial thickness flap
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was made apical to the flap for easy coronal flap
migration. Flaps were reflected and sutured to make a
double papilla flap with 5.0 silk sutures [Figure 2a‑j].

After flap elevation, the exposed root surface
was gently planted using sharp curettes. The
exposed root surface was then conditioned with

Figure 2a: Pre‑surgical view. Alloderm-treated site

Figure 2b: Double papillary flap raised and sutured

Figure 2c: Allograft was soaked in normal saline

Figure 2d: Acellular dermal matrix placed over denuded root
in test group

Figure 2e: Double papillary flap was placed over acellular
dermal matrix coronally, and sutured

Figure 2f: Pre‑surgical view. Connective tissue- treated
site
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Figure 2g: Double papillary flap was raised

Figure 2h: Tetracycline paste applied to root surface

Figure 2i: Connective tissue graft harvested

Figure 2j: Connective tissue placed over denuded root and sutured

The control group received CTG obtained from the
palate by trap‑door technique. The CT was sutured
over the defects with 5‑0 absorbable sutures. Prior to
the surgical retrieval of the CTG, the allograft ADM
with its attached paper was soaked in sterile saline
solution for 10 min. The backing paper was then
removed and the ADM was transferred to a second
dish containing sterile saline solution and allowed to
remain for another 5 min.

Figure 2k: Double papillary flap was placed over connective
tissue coronally, and sutured

50 mg/ml tetracycline solution for 3 min with subsequent
rinsing with saline solution using a disposable
syringe [Figure 2a‑j].

Both grafts were shaped to fit their respective
recipient sites so that the exposed root area would
be covered up to the cement enamel junction (CEJ).
The ADM was placed with its CT side towards the
flap and basement membrane side towards the tooth
root. All grafts were extended apically beyond the
apical base of the recession defect by at least 3 mm.
Then, they were sutured with an absorbent suture to
the interproximal papilla. Each partial flap was further
released and positioned over the graft to cover it as
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much as possible and sutured. Following closure of
the recipient sites, the palatal donor site was sutured
to achieve primary closure. Periodontal dressing was
placed over the recipient and donor sites to protect
the wounds. Amoxicillin capsules (500 mg tid) and
acetaminophen tablets (325 mg tid) were prescribed
for 7 days.
The sutures were removed after 10 days and the
patients were instructed to clean the surgical sites
with a cotton pellet soaked in 0.12% chlorhexidine
digluconate solution 3 times daily for 10 days. After
this period, they resumed mechanical tooth cleaning
of the treated areas using a soft tooth brush with
modified Stillman technique. The patients were
recalled for evaluation and supra gingival prophylaxis
after 2 and 4 weeks, and monthly up to 6 months.

There was a mean reduction in probing depth of
0.5 mm in the control group, compared to a mean
reduction of 0.7 mm observed in the test group
after 6 months. No significant difference in probing
depth could be seen after treatment in control and
test group’s Table 3. The sub‑pedicle CTG resulted
in a mean recession reduction of 1.17 mm compared
to ADM grafts, which caused a mean reduction of
1.13 mm. The increase in KT width was greater in
the control group and this difference was statistically
significant [Table 3].

Statistical analysis

Quantitative data were recorded and analyzed using
SPSS software (version 9). Paired comparisons were
done using paired t‑test and Wilcoxon signed rank
test. Alpha was considered as 0.05 and P < α was
considered statistically significant.

RESULTS
Sixteen patients with 32 Miller class I or II gingival
recessions were treated with CTG (16 recessions) or
ADM graft (16 recessions) associated with a double
papillary flap. Both groups had similar defects. There
was no statistically significant difference in the
pre‑operative mean gingival recession height or width
(control group: 2.7 mm, test group: 3 mm), probing
depth (control group: 1.4 ± 0.6 mm, test group:
1.9 ± 0.5 mm), CAL (control group: 4.9 ± 0.7 mm,
test group: 5.3 ± 0.6 mm), or width of KT (control
group: 2.4 ± 0.8 mm and test group: 2.9 ± 0.7 mm).

Figure 3: Complete root coverage; upper connective tissue
group, lower acellular dermal matrix

Table 1: Connective tissue graft (control group)
Criteria

Baseline After 6 months

Keratinized tissue width (mm)
Probing depth (mm)
Vertical height and width (mean rank)
Clinical attachment level (mm)

2.4±0.8
1.4±0.6
2.7
4.9±0.7

4.1±0.8
0.9±0.6
1.53
1.4±0.4

A significant reduction in gingival recession, a
significant gain in CAL and significantly increased
width of KT were all observed in the control group
after 6 months. However, there was no significant
decrease in probing depth. Table 1 shows the clinical
data at baseline examination and after 6 months in the
control group.

Table 2: Alloderm graft (test group)

After 6 months, significant reduction in gingival
recession and gain in CAL were observed in the test
group. However, no statistically significant difference
could be seen in the increased width of KT. Table 2
shows the clinical data at baseline examination and
after 6 months in the test group.

Table 3: Comparison between the two groups
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Criteria

Baseline After 6 months

Keratinized tissue width (mm)
Probing depth (mm)
Vertical height and width (mean rank)
Clinical attachment level (mm)

2.9±0.7
1.9±0.5
3.00
5.3±0.6

3.5±0.6
1.2±0.5
1.87
1.1±0.5

Criteria

Baseline

After 6 months

Keratinized tissue width
Probing depth
Vertical height and width
Clinical attachment level

P=0.599
P=0.953
P=0.333

P=0.12
P=0.860
P=0.333
P=0.711
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Except for 1 site treated with CT and two sites treated
with ADM, all recession sites showed complete root
coverage [Figure 3].

DISCUSSION
ADM has been popular as a predictable graft material
for soft‑tissue management not only in conventional
periodontal plastic surgery but also in modern
implant dentistry.[20,21] After initial studies published
as case reports and pilot studies, randomized clinical
trials showed the clinical efficacy of this kind of
material in comparison with CTG.[22‑25] Different
kinds of flap designs and techniques were introduced
to improve the success rate of this graft substitute.
We used ADM in combination with sub‑pedicle flap
and compared its clinical efficacy after 6 months
with sub‑pedicle CTG.
We could not find any statistically significant
difference between the CTG and ADM graft in
terms of gingival recession, probing depth, or gain
in CAL after 6 months. This similar amount of
recession reduction implies that both procedures can
be effective in clinical practice. Mahajan et al. (2007)
reported that ADM graft is significantly superior to
coronally positioned flap (CPF) alone with regard to
effectiveness and efficiency for treatment of gingival
recessions. However, CPF emerges as a better option
than ADM graft in terms of cost‑effectiveness and
patient comfort.[26] Some clinical trials stated that the
mean root coverage that could be achieved with CTG
was superior to that of ADM.[24,25] Others have shown
that ADM yields more satisfying results[14,26] and some
others like us have reported no significant difference
between these two types of graft materials.[16,27,28]
The mean reduction of recession depth that we
obtained in the present study during reevaluation
after 6 months (1.53 and 1.87 mm for test and control
groups, respectively) is similar to the data presented
before and after 24 months of follow‑up (1.62 and
1.15 mm, respectively).[29] We treated the recession
defects with a broader flap and vertical releasing
incisions. However, the available data showed that
there was no statistically significant difference between
the techniques with regard to root coverage.[30]
There is an interesting finding about the factors
affecting the mean root coverage that obtained via
ADM. Haghighati et al. (2009) found that there were
significant positive correlations between papilla height
and papilla width and mean root coverage, and papilla

height of at least 5 mm was associated with complete
root coverage.[14]
After 6 months, the only statistically significant
difference between the test and control groups was in
mean KT increase. A significantly greater increase in
the width of KT was obtained with the sub‑epithelial
CTG. It has been suggested that the time required for
additional gain in the amount of KT may be greater
for the ADM than for the CT procedures.[28]
A biopsy was obtained at the time of gingivoplasty
3 months after root coverage procedure and showed
that the ADM was completely incorporated into the
tissue, rather than being exfoliated or absorbed (data
not shown here). An animal study showed that both
ADM and CTG seemed to be well integrated into
a single highly vascularized structure, indicating
almost complete incorporation of ADM.[31] In brief,
we can conclude that although CTG and ADM have
a slightly different histological appearance, both can
successfully be used to cover denuded roots with
similar attachments and no adverse healing.[32]
An important feature of ADM is that it has 2 surfaces:
One has the characteristics of the basement
membrane, and the other one possesses the properties
of CT with collagen and elastin fibers. This non‑inert
structure acts as a biologically compatible framework
into which fibroblasts, keratinocytes and epithelial
cells can migrate and adhere. Thus, repopulating and
incorporating the material into the newly formed
tissue would be predictable. In this study, the CT
side of the material was placed towards the flap’s
CT, while the basement membrane side was placed in
contact with the root surface and periosteum. In the
present study, an increase in KT was obtained at the
ADM side. Tal reported an increase of 2.0 mm in KT
when the basement membrane of the ADM was placed
facing the flap’s CT.[22] Difference in ADM orientation
could influence the cellular dynamics of this material
in terms of keratinization of the overlying epithelium.
Additional studies to determine whether changes in the
ADM orientation could influence the healing process
and increase the amount of KT would be interesting.
The fact that the increase was more pronounced
following the placement of a free CTG under the
coronally advanced flap indicates that the transplanted
CT of the palatal masticatory mucosa possesses the
ability to alter the differentiation of epithelial cells of
the thin covering coronally advanced flap to become
keratinizing cells. Furthermore, granulation tissue
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formation derived from the periodontal ligament
tissue has contributed to the increased dimension of
the gingiva. The mechanism under which ADM can
cause an increase of KT is unknown.[18,33] Further
studies, which include taking biopsy from the treated
side with ADM are recommended.
The last but not least factor that must be mentioned
is the creeping attachment that should be evaluated
as well. Haeri and Parsell (2000) reported that after
12 months of healing, an average of 1.23 mm of
creeping attachment was measured on the free gingival
graft side and 0.96 mm of creeping attachment was
measured with the dermal matrix allograft.[34] Further
studies are required to show if variations in the
surgical techniques could influence the success rate of
root coverage procedures.
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13.

CONCLUSION
Within the limitations of this study, the results
suggest that the sub‑epithelial CTG with a coronally
positioned flap and ADM with a double papilla flap
can produce esthetic root coverage. The most obvious
advantage of ADM is that a second surgical area is
not required and the amount of material available
is not limited, compared to a limited amount of CT
harvested from the palate, thus allowing the treatment
of multiple defects.
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