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Abstract
Aim: The aim of this randomized, controlled, clinical study was to compare two
surgical techniques with the acellular dermal matrix graft (ADMG) to evaluate which
technique could provide better root coverage.

Material and Methods: Fifteen patients with bilateral Miller Class I gingival recession
areas were selected. In each patient, one recession area was randomly assigned to the
control group, while the contra-lateral recession area was assigned to the test group. The
ADMG was used in both groups. The control group was treated with a broader flap and
vertical-releasing incisions, and the test group was treated with the proposed surgical
technique, without releasing incisions. The clinical parameters evaluated before the
surgeries and after 12 months were: gingival recession height, probing depth, relative
clinical attachment level and the width and thickness of keratinized tissue.

Results: There were no statistically significant differences between the groups for all
parameters at baseline. After 12 months, there was a statistically significant reduction
in recession height in both groups, and there was no statistically significant difference
between the techniques with regard to root coverage.

Conclusions: Both surgical techniques provided significant reduction in gingival
recession height after 12 months, and similar results in relation to root coverage.
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Treatment of exposed root surfaces has
become an important therapeutic issue
due to patients’ increasing aesthetic de-
mands. Successful coverage of exposed

roots has been the objective of various
mucogingival procedures (Wennström
1996, Zaher et al. 2005). Several surgi-
cal techniques have been proposed to
treat gingival recession areas such as
a free gingival graft, a laterally posi-
tioned flap, a double papilla flap, a
semilunar flap, a coronally positioned
flap, a subepithelial connective tissue
graft (SCTG), and guided tissue regen-
eration (Wennström 1996, Müller et al.
1998, 2000, Del Pizzo et al. 2002,
Roccuzzo et al. 2002, Zucchelli et al.
2003, Burkhardt & Lang 2005, Leknes
et al. 2005, Trombelli et al. 2005, De
Sanctis & Zucchelli 2007). Recently, the

association of the enamel matrix deriva-
tive with a coronally positioned flap has
also been evaluated for the root cover-
age (Hägewald et al. 2002, Del Pizzo et
al. 2005). Among these procedures, the
SCTG has achieved high levels of suc-
cess and predictability for root cover-
age, and furthermore, it increases the
width and thickness of keratinized tis-
sue; however, the amount of donor
material that is necessary limits the
number of teeth that can be treated in
a single surgery. Furthermore, this tech-
nique involves a certain degree of dis-
comfort for the patient due to the second
surgical site: the donor area, increasing
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the risk of pain and haemorrhage post-
operatively.

In dentistry, the acellular dermal
matrix graft (ADMG), which is obtained
from human skin, has been used as a
substitute for the connective donor tis-
sue to increase the width of keratinized
tissue around teeth or implants (Wei
et al. 2000, Harris 2001, Buduneli
et al. 2003), for the treatment of alveolar
ridge deformities (Batista et al. 2001),
and for root coverage procedures
(Aichelmann-Reidy et al. 2001, Novaes
et al. 2001, Paolantonio et al. 2002,
Barros et al. 2004, De Queiroz Côrtes
et al. 2006, Felipe et al. 2007), eliminat-
ing the disadvantages described above
for the autogenous donor graft. Also, the
ADMG has been used to eliminate gin-
gival melanin pigmentation (Novaes
et al. 2002b), as a membrane for guided
bone regeneration (Novaes & Souza
2001, Novaes et al. 2002a, Luczyszyn
et al. 2005) and, furthermore, was
recently evaluated as a membrane for
guided tissue regeneration in the treat-
ment of mandibular Class II furcation
lesions in dogs (Andrade et al. 2007).

Previous studies compared the
ADMG with the SCTG for the treatment
of gingival recession areas, demonstrat-
ing similar results between both surgical
techniques (Aichelmann-Reidy et al.
2001, Novaes et al. 2001, Paolantonio
et al. 2002). However, these grafts exhi-
bit different healing processes, due to
their distinct cellular and vascular struc-
tures. The ADMG is a non-vital allo-
graft, which contains principally
collagen bundles and elastic fibres.
While this material acts as a scaffold
for the proliferation of epithelial cells,
fibroblasts, and blood vessels from the
recipient site to achieve reorganization
(Batista et al. 2001), the SCTG contains
some vessels and cells, and hence, the
healing and vascularization of this graft
are based on the anastomosis between
the vessels of the receptor site and
the graft’s vessels (Oliver et al. 1968,
Janson et al. 1969). Thus, according to
Barros et al. (2004), a larger blood
supply may be necessary for the allo-
graft when compared with the SCTG,
and based on this a new surgical tech-
nique for the root coverage with the
ADMG was proposed. This was based
on an extended flap, in which the releas-
ing incisions were displaced with to the
adjacent teeth, to favour the incorpora-
tion of the allograft so that more blood
vessels and consequently more nutrients
and a better source of cells may be

present in the flap. The technique pro-
posed by Barros et al. (2004) was com-
pared with the routinely used surgical
technique, which was designed by
Langer & Langer (1985) for use with
the SCTG and not with the ADMG. In
this SCTG technique, the releasing inci-
sions are placed on the proximal sur-
faces of the tooth with the gingival
recession area, and it may not be ade-
quate for the use of ADMG. The close
proximity of the incisions to the allograft
limits the blood supply and source of
cells, and, as a result, may compromise
the amount of root coverage. Barros et al.
(2004) concluded that the modified tech-
nique, in which the releasing incisions
were displaced to the adjacent teeth, is
more suitable for root coverage of loca-
lized gingival recession areas with the
ADMG, because it had statistically sig-
nificantly better clinical results.

However, releasing incisions are used
in the surgical technique proposed by
Barros et al. (2004), which could
decrease the blood supply to the flap,
impairing the incorporation of the
ADMG. Theoretically, it seems possible
that the absence of releasing incisions
may favour the blood supply to the graft,
and as consequence may accelerate the
healing process, and the root coverage
(Bruno 1994).

Thus, the aim of this study was to
evaluate, clinically in humans a new
surgical technique for root coverage
with the ADMG, in which releasing
incisions were not performed, compar-
ing it with the technique proposed by
Barros et al. (2004).

Material and Methods

Population study

After the approval of the Institution’s
Human Research Committee (protocol
200501.934.58.1), patients were
recruited at the Department of Perio-
dontology of Faculty of Dentistry of
Ribeirão Preto, University of São Paulo.
Fifteen volunteers (nine males and six
females) aged 23–54 were selected for
the study. The entry criteria were: (1)
non-compromised systemic health and
no contraindications for periodontal sur-
gery; (2) no previous periodontal surgi-
cal treatment on the involved sites; (3)
non-smokers; and (4) bilateral Miller
Class I or II X2 mm maxillary or man-
dibular gingival recession areas located
on homologous teeth. Radiographs were
taken to evaluate inter-proximal alveo-

lar bone level to aid the gingival reces-
sion classification of teeth exhibiting
recession defects. Teeth with loss of
inter-dental papilla height, tooth rota-
tion, and tooth extrusion were not
selected. A total of 30 recession areas
were treated. All the risks and benefits
involved in the procedures were
explained to the patients before they
signed an informed consent form in
agreement.

The patients initially completed a
plaque control programme, including
oral hygiene instructions to eliminate
habits related to the aetiology of the
recession area, scaling and root planing,
and crown polishing.

Before surgery, in each patient, one
of the two teeth with a gingival reces-
sion area was randomly assigned, by a
coin toss, to the test group (TG) and the
contra-lateral tooth to the control group
(CG) (Zucchelli et al. 2003, Del Pizzo
et al. 2005, De Queiroz Côrtes et al.
2006). The randomization was per-
formed by one investigator 1 h before
surgery. Both groups were treated with
the ADMG (Alloderm, LifeCell, The
Woodlands, TX, USA) as a subepithelial
graft. In the CG, this allograft was used
with the technique proposed by Barros et
al. (2004), in which an extended surgical
flap and releasing incisions were per-
formed (Fig. 1a). In the TG, a modifica-
tion of the Bruno technique (Bruno
1994), which consisted of an extended
surgical flap without releasing incisions,
was used (Fig. 1b).

In the current study, we tested the
hypothesis that the absence of releas-
ing incisions may provide better root

Fig. 1. (a) Control group. (b) Test group.
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coverage, considering that the presence
of releasing incisions may theoretically
impair the blood supply to the allograft.

Clinical assessments

The clinical parameters evaluated were:
gingival recession height (GR); probing
depth (PD); relative clinical attachment
level (RCAL), measured as the distance
from a fixed point in a stent to the
bottom of the pocket; width of kerati-
nized tissue (KT); and thickness of
keratinized tissue (TKT). All clinical
parameters were recorded by one
blinded experienced periodontist (M.
E. F.) at the mid-buccal point of teeth
scheduled for surgery and also of the
adjacent teeth at baseline and after
12 months. An acrylic stent, in which
reference marks were present, corre-
sponding to the mid-buccal point of
the teeth involved, was used to deter-
mine the exact measurement site at
baseline and 12 months after surgery.

The GR, PD and RCAL were evalu-
ated using an automated periodontal
probe (Florida Probe, Gainesville, FL,
USA). This periodontal probing system
has the advantages of a constant probing
force of 25 g, precise electronic mea-
surement to 0.1 mm, and computer sto-
rage of the data, which allows to
perform measurements more accurately.
The WKT, distance between the gingi-
val margin and the mucogingival junc-
tion (MGJ), was measured, using
a compass and the measurement deter-
mined by the compass was recorded by
a slide caliper (0.05 mm resolution). The
TKT was measured 1 mm coronally to
the MGJ. In order to ensure that the
TKT was measured in the same location
during clinical examination 1 and re-
evaluation, the distance between the
acrylic stent and the location of this
measurement was recorded. The TKT
was measured with an anaesthesia nee-
dle attached to a silicone disc stop. The
needle, placed perpendicular to the
mucosal surface, was introduced into
the soft tissue with light pressure until
a hard surface was felt. The silicone disc
stop was then placed in close contact
with the external soft tissue surface.
After carefully removing the anaesthesia
needle, the penetration depth was mea-
sured with a caliper with a 0.05 mm
resolution. Each clinical measurement
was performed three times by the exam-
iner, and the mean from these three
values was calculated to represent the
GR, PD, RCAL, KT, and TKT.

Surgical procedures

All surgical procedures were performed
by a single experienced operator (P. F.
A.), and each pair of recession areas was
treated in the same surgical session
(Figs 2 and 3). After local anaesthesia,
the flaps were designed to accommodate
the ADMG subepithelially. In the CG,
the two releasing incisions were placed
on the mesial and distal line angles of

the adjacent teeth, distant from the
recession area, providing a broader
flap. Sulcular incisions were made
through the bottom of the crevice, unit-
ing the releasing vertical incisions, and
the papillae were included in the flap. In
the TG, horizontal incisions were made
in the inter-proximal tissues at the base
of the papilla at the level or slightly
coronal to the cemento-enamel junction
(CEJ) of the tooth with the gingival

Fig. 2. Clinical sequence of the control group. (a) Pre-operative gingival recession on
a maxillary right canine. The restorations on the root surfaces were removed before the
surgery. (b) Flap elevated with a partial-thickness dissection and the acellular dermal matrix
graft sutured in place. (c) Flap coronally sutured covering the entire graft. (d) Post-operative
image of the treated area after 12 months.

Fig. 3. Clinical sequence of the test group. (a) Pre-operative gingival recession on
a maxillary left canine. The restorations on the root surfaces were removed before the
surgery. (b) Flap elevated with a partial-thickness dissection and the acellular dermal matrix
graft sutured in place. (c) Flap coronally sutured covering the entire graft. (d) Post-operative
image of the treated area after 12 months.
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recession area, and also in the papillae on
the mesial and distal adjacent teeth.
These incisions were connected by sul-
cular incisions. A partial-thickness flap
was then reflected as close to the perios-
teum as possible by mesio-distal and
apical sharp dissection, parallel to the
mucosa, and extended beyond the MGJ,
so that the flaps could be passively posi-
tioned coronally over the defects without
tension. In the TG, all papillae involved
in the flap were de-epithelialized.

Following flap elevation, the exposed
root surfaces were gently planed with
sharp curettes (Hu-Friedy, Chicago, IL,
USA) and conditioned with a 24%
EDTA gel preparation for 2 min. with
subsequent rinsing with sterile saline.
The ADMGs were aseptically re-hydra-
ted in sterile saline according to the
manufacturer’s instructions and were
trimmed to cover the exposed root sur-
faces of the involved teeth, and
extended about 3 mm of the surrounding
bone. The ADMGs were positioned at
the level of CEJ, and the basement
membrane side was placed facing the
flap, while the connective tissue side
was placed in contact with the bone
and the root surface. The allografts
were sutured over the defects with sling
sutures, using 5-0 bioabsorbable sutures.
The previously reflected partial-thickness
flaps were coronally positioned to cover
the entire grafts and sutured without
tension into place with sling sutures,
also using 5-0 bioabsorbable sutures.
In the CG, interrupted sutures were
placed in the releasing incisions, and
in the TG, the sutures were performed in
the papillae of the adjacent teeth. No
periodontal dressing was applied.

Post-surgical care

All patients were instructed to avoid
trauma and to discontinue toothbrushing
at the surgical site. A 0.12% chlorhex-
idine digluconate solution rinse twice
a day for the first 15 days, amoxicillin
(500 mg, t.i.d.) for 7 days, starting 24 h
before surgery, and a non-steroidal anti-
inflammatory agent (nimesulide, 100 mg
– twice a day, for 3 days) for control of
post-operative pain were prescribed.

The sutures were removed after
15 days. The patients were instructed
to clean the surgical area with a cotton
pellet soaked in a 0.12% chlorhexidine
digluconate solution twice a day for
30 days. All patients were recalled for
control and prophylaxis after 1, 2, 3, and
4 weeks and, subsequently, once a

month, until the final examination (12
months).

Statistics

Quantitative data were recorded as mean
and standard deviations. In order to
verify the normality of the data, the
kurtosis and skewness curves were
used. Because all data were considered
to be normal for the parameters ana-
lysed, Student’s paired t-test was used
for intra-group (baseline � 12 months)
and inter-group (CG � TG) compari-
sons. The level of significance of 0.05
was used in all statistical comparisons.
Initially, a statistical power analysis was
not performed for sample size determi-
nation, but an initial sample of
15 volunteers was included in the trial
(n 5 15). The n 5 15 was estimated in
clinical studies, which have used a simi-
lar methodology in the treatment of
gingival recession areas (Barros et al.
2004, Burkhardt & Lang 2005, Del
Pizzo et al. 2005, De Queiroz Côrtes
et al. 2006). According to the compar-
ison between treatments for the clinical
parameter of GR at 12 months, a statis-
tical power estimate was carried out.

Results

Fifteen patients with bilateral Miller
Class I gingival recession areas (n 5 15
patients/30 sites analysed) were treated
with ADMG, using the technique
designed by Barros et al. (CG: 15 sites)
or the technique proposed in the present
study (TG: 15 sites). The recessions
were located on 12 canines (10 max-
illary and two mandibular) and 18
pre-molars (10 maxillary and eight man-
dibular). Healing was uneventful for all
patients, and none was excluded from
the study. Therefore, all patients com-
pleted the 12 months of follow-up.
Considering that the experiment had a

499% power, the sample of 15 patients
was considered to be sufficient to detect
differences of 1.0 mm in GR between
the groups.

There were no statistically significant
differences between the two groups at
baseline with regard to GR, PD, RCAL,
KT and TKT. At 12 months, there was
no statistically significant difference
between the two groups for the GR. At
12 months, there was only a statistically
significant difference between the CG
and TG in the KT, favouring the CG. At
baseline, the KT in the TG was 1.94
� 1.66 mm, and was 2.17 � 1.42 mm
(p 5 0.432) in the CG; however, at
12 months, the KT in the TG was
2.10 � 1.01 mm, and 2.58 � 0.94 mm
(p 5 0.007) in the CG.

There was a statistically significant
reduction in GR, a gain in RCAL, and
an increase in TKT between baseline and
the 12-month post-operative visit for
both groups, while the changes in the
PD and in the KT were not statistically
significant after 12 months (Table 1).

After 12 months, the mean recession
height reduction of the CG was superior
to that obtained in the TG. The percen-
tage of root coverage was 83.28% for the
CG and 74.32% for the TG; however, this
difference was not statistically signifi-
cant. In the TG, there was a root coverage
of 100% in six sites, 99–50% in seven
sites, and 49–0% in two sites. In the CG,
there was a root coverage of 100% in
eight sites, 99–50% in seven sites, and no
cases had 49–0%. The distribution of
sites according to the percentage of root
coverage is shown in Table 2.

Table 1. Clinical parameters (mean values � SD) at baseline and 12 months – intra-group
comparison

Parameters Test Control

baseline 12 months p-value baseline 12 months p-value

GR (mm) 2.88 � 0.81 0.72 � 0.65 0.000n 2.73 � 0.76 0.46 � 0.53 0.000n

PD (mm) 1.52 � 0.39 1.63 � 0.33 0.438 1.69 � 0.54 1.56 � 0.51 0.353
RCAL (mm) 11.23 � 2.50 9.50 � 2.39 0.004n 11.51 � 2.30 9.77 � 2.13 0.003n

KT (mm) 1.94 � 1.66 2.10 � 1.01 0.598 2.17 � 1.42 2.58 � 0.94 0.146
TKT (mm) 0.48 � 0.29 1.04 � 0.44 0.001n 0.55 � 0.21 1.15 � 0.45 0.000n

nStatistically significant difference at p40.05.

GR, gingival recession height; PD, probing depth; RCAL, relative clinical attachment level; KT,

width of keratinized tissue; TKT, thickness of keratinized tissue.

Table 2. Frequency of root coverage between
the groups after 12 months

Group 100% 99–50% 49–0%

Test 6 7 2
Control 8 7 0
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The adjacent teeth of both groups
were also evaluated. There were no
statistically significant differences
between the clinical measurements at
baseline and at 12 months between the
control and test sites. In both groups,
there was a statistically significant
reduction in GR, a gain in RCAL, and
an increase in TKT between baseline
and the 12-month period. There were no
significant changes in the other para-
meters evaluated (Table 3).

Discussion

In this randomized, controlled, clinical
study, two surgical techniques for root
coverage, using the ADMG as a sub-
epithelial graft, were compared and
evaluated after 12 months with regard
to root coverage. In the CG, the ADMG
was used with the technique proposed
by Barros et al. (2004), in which an
extended surgical flap and releasing
incisions were performed, while in the
TG, a modification of the Bruno techni-
que (Bruno 1994), which also consisted
of an extended surgical flap, but without
releasing incisions, was used. The root
coverage was similar between the surgi-
cal techniques.

Because the main gingival blood sup-
ply is directed caudo-cranially from
the vestibule to the gingival margin
(Mormann & Ciancio 1977), a broader
flap increases the number of cells and
blood vessels available to participate in
the healing process. This fact is even
more relevant when the ADMG is used,
because this allograft is non-vital,
depending on cellular and vascular pro-
liferation to achieve its reorganization
and incorporation into the host tissue
(Batista et al. 2001). Based on this,
Barros et al. (2004) proposed a surgical
technique for root coverage with the
ADMG, which consisted in a modifica-

tion of the technique described by Lan-
ger & Langer (1985) for the SCTG. In
the surgical technique proposed by Bar-
ros et al. (2004), the two releasing
incisions were displaced to the mesial
and distal line angles of the adjacent
teeth, distant from the recession area,
creating a broader flap. This technique
was compared with the conventional
technique (Langer & Langer 1985),
and had better clinical and statistically
significant results. However, theoreti-
cally, it seems possible that the absence
of releasing incisions may favour the
blood supply to the allograft, favouring
its incorporation into the host tissue, and
as a consequence may result in more
root coverage. However, in the present
study, there was no statistically signifi-
cant difference between the CG (techni-
que proposed by Barros et al. 2004) and
the TG (surgical technique, which also
consisted of an extended surgical flap,
but without releasing incisions) regard-
ing root coverage after 12 months. Both
techniques may have impaired the blood
supply to some extent, the CG with the
releasing incisions, and the TG with the
horizontal incisions through the papil-
lae. Comparisons between the present
study with those of others may have
limited value, because only Barros et
al. (2004, 2005) used a similar metho-
dology. In the present study, the percen-
tage of root coverage was 74.32% for
the TG and 83.28% for the CG and this
result was equivalent to the study of
Barros et al. (2005), which achieved
82.5% after 12 months.

There was a statistically significant
difference in KT between the CG and
TG after 12 months, favouring the CG.
In both groups, the flaps were coronally
positioned to cover the entire grafts and
sutured without tension. However, in the
CG, the releasing incisions seemed to
provide a more coronal displacement of
the flap over the defects, and thus, a

greater extension of alveolar mucosa
could have been converted in kerati-
nized tissue, and furthermore, perhaps,
a tendency of the mucogingival line to
regain its original position may explain
this difference between the groups (De
Queiroz Côrtes et al. 2006). There were
no statistically significant differences
regarding an increase in the KT between
baseline and after 12 months in both
groups, and this is in disagreement with
other studies, which demonstrated a
statistically significant increase in
KT after 6 or 12 months after the use
of the ADMG for root coverage (Aichel-
mann-Reidy et al. 2001, Paolantonio
et al. 2002, Barros et al. 2005, De
Queiroz Côrtes et al. 2006). In the
present study, because the gingival tis-
sues were not stained with Schiller’s
iodine solution to determine the KT,
and the tissue covering the graft showed
clinical characteristics of alveolar
mucosa, it was difficult to determine
the precise position of the MGJ during
the initial period of healing. However, at
baseline and after 12 months of healing,
the MGJ was visible, and thus it was
possible to measure the KT. It is impor-
tant to consider that the time required
for additional gain in the amount of
keratinized tissue is greater for the
ADMG than for the connective tissue
procedures (Novaes et al. 2001). This
observation may be explained by the
fact that ADMG is a non-vital, acellular
material that acts as a scaffold for cells
from the surrounding tissues, and is
subsequently substituted by the host
tissues. Thus, this biological process
may require an additional period of
time, and to delay the keratinization of
the epithelium. In addition, differences
in the acellular dermal matrix orienta-
tion (basement membrane side in con-
tact with the flap or with the periosteum)
may influence the cellular healing
dynamics of this material in terms of
keratinization of the overlying epithe-
lium. Additional studies to show
whether and how changes in the acellu-
lar dermal matrix orientation influence
the healing process and the KT would be
interesting (Novaes et al. 2001). Only
long-term treatment outcomes of root
coverage with ADMG with different
orientations of matrix will clarify these
assumptions.

Although, in both groups, there were
no statistically significant differences
with regard to KT between baseline
and after 12 months, there was a statis-
tically significant increase in TKT in the

Table 3. Clinical parameters (mean values � SD) of adjacent teeth at baseline and 12 months –
intra-group comparison

Parameters Test Control

baseline 12 months p-value baseline 12 months p-value

GR (mm) 1.48 � 1.30 0.83 � 0.80 0.000n 1.61 � 1.58 0.88 � 1.04 0.001n

PD (mm) 1.58 � 0.44 1.63 � 0.47 0.626 1.36 � 0.37 1.47 � 0.52 0.294
RCAL (mm) 10.41 � 2.50 9.45 � 1.89 0.011n 10.40 � 2.56 9.29 � 1.79 0.001n

KT (mm) 2.13 � 0.86 2.15 � 1.03 0.106 2.46 � 1.07 2.53 � 1.09 0.175
TKT (mm) 0.70 � 0.27 0.91 � 0.32 0.002n 0.66 � 0.30 0.86 � 0.33 0.008n

nStatistically significant difference at p40.05.

GR, gingival recession height; PD, probing depth; RCAL, relative clinical attachment level; KT,

width of keratinized tissue; TKT, thickness of keratinized tissue.
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selected teeth, and also in the adjacent
teeth. This is particularly important
because, although it has been admitted
that a minimal amount of gingival tissue
can be compatible with a healthy perio-
dontal condition (Miyasato et al. 1977),
the marginal tissue thickness is a critical
determinant of future recession areas
(Novaes et al. 1975). Hence, an increase
in gingival thickness, as obtained with
ADMG, could help to prevent future
recession areas in sites with a thin
periodontal phenotype (Paolantonio
et al. 2002).

The small increase in the PD in the
group observed in the present study
should not be considered to be clinically
relevant because all cases showed a
healthy sulcus with no bleeding on
probing after 12 months. There was a
statistically significant gain in the
RCAL in the two groups between the
baseline and after 12 months. This is in
accordance with the study performed by
Cummings et al. (2005), which demon-
strated histologically in humans a com-
bination of long junctional epithelium
and connective tissue adhesion after the
use of the ADMGs for root coverage.

Because both surgical techniques
included the adjacent teeth in the flap
design, their clinical parameters were
also assessed. It is important to empha-
size that the results of this study showed
that the two surgical techniques were
not detrimental to the adjacent teeth and
this is in accordance with the studies
performed by Barros et al. (2004, 2005);
instead, statistically significant improve-
ments in GR reduction, a gain in RCAL,
and an increase in TKT from baseline to
the 12-month examination were found.
The reduction in GR and the gain in
RCAL are probably a result of the
coronal displacement of the flaps
(Barros et al. 2005), and we speculate
that the increase in TKT in the adjacent
teeth may be attributed to the space
created between the flaps and the peri-
osteum by the ADMGs, which was
occupied by the blood clot.

In conclusion, both surgical techni-
ques, which used the acellular dermal
matrix allograft as a subepithelial graft,
provided significant reduction in GR
after 12 months, and there was no
statistically significant difference
between the groups regarding root cov-
erage. Hence, both surgical techniques
were found to be equally effective and
suitable for root coverage procedures
with the acellular dermal matrix allo-
graft. However, there was a statistically

significant difference between the surgi-
cal techniques after 12 months for the
KT, favouring the group with releasing
vertical incisions.
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Hägewald, S., Spahr, A., Rompola, E., Haller,

B., Heijl, L. & Bernimoulin, J. P. (2002)

Comparative study of Emdogain and coron-

ally advanced flap technique in the treatment

of human gingival recessions. A prospective

controlled clinical study. Journal of Clinical

Periodontology 29, 35–41.

Harris, R. J. (2001) Clinical evaluation of 3

techniques to augment keratinized tissue

without root coverage. Journal of Perio-

dontology 72, 932–938.

Janson, W. A., Ruben, M. P., Kramer, G. M.,

Bloom, A. A. & Turner, H. (1969) Develop-

ment of the blood supply to split-thickness

free gingival autografts. Journal of Perio-

dontology 40, 707–716.

Langer, B. & Langer, L. (1985) Subepithelial

connective tissue graft technique for root

coverage. Journal of Periodontology 56,

715–720.

Leknes, K. N., Amarante, E. S., Price, D. E.,

Bøe, O. E., Skavland, R. J. & Lie, T. (2005)

Coronally positioned flap procedures with or

without a biodegradable membrane in the

treatment of human gingival recession. A 6-

year follow-up study. Journal of Clinical

Periodontology 32, 518–529.

Luczyszyn, S. M., Papalexiou, V., Novaes, A.

B. Jr., Grisi, M. F. M., Souza, S. L. S. &

Taba, M. Jr. (2005) Acellular dermal matrix

and hydroxyapatite in prevention of ridge

deformities after tooth extraction. Implant

Dentistry 14, 176–184.

Miyasato, M., Crigger, M. & Egelberg, J.

(1977) Gingival condition in areas of mini-

mal and appreciable width of keratinized

gingiva. Journal of Clinical Periodontology

4, 200–209.

Mormann, W. & Ciancio, S. G. (1977) Blood

supply of human gingiva following perio-

dontal surgery. A fluorescein angiographic

study. Journal of Periodontology 48, 681–

692.

Müller, H. P., Eger, T. & Schorb, A. (1998)

Gingival dimensions after root coverage with

free connective tissue grafts. Journal of Clin-

ical Periodontology 25, 424–430.

268 Andrade et al.

r 2008 The Authors. Journal compilation r 2008 Blackwell Munksgaard



Müller, H. P., Stahl, M. & Eger, T. (2000)

Dynamics of mucosal dimensions after

root coverage with a bioresorbable mem-

brane. Journal of Clinical Periodontology

27, 1–8.

Novaes, A. B., Ruben, M. P., Kon, S., Goldman,

H. M. & Novaes, A. B. Jr. (1975) The

development of the periodontal cleft. A clin-

ical and histopathologic study. Journal of

Periodontology 46, 701–709.

Novaes, A. B. Jr., Grisi, D. C., Molina, G. O.,

Souza, S. L. S., Taba, M. Jr. & Grisi, M. F.

M. (2001) Comparative 6- month clinical

study of a subepithelial connective tissue

graft and acellular dermal matrix for the

treatment of gingival recession. Journal of

Periodontology 72, 1477–1484.

Novaes, A. B. Jr., Papalexiou, V., Luczyszyn,

S. M., Muglia, V. A., Souza, S. L. S. & Taba,

M. Jr. (2002a) Immediate implant in extrac-

tion socket with acellular dermal matrix graft

and bioactive glass: a case report. Implant

Dentistry 11, 343–348.

Novaes, A. B. Jr., Pontes, C. C., Souza, S. L.,

Grisi, M. F. & Taba, M. (2002b) The use of

acellular dermal matrix allograft for the elim-

ination of gingival melanin pigmentation:

case presentation with 2 years of follow-up.

Practical Procedures and Aesthetic Dentistry

14, 619–623.

Novaes, A. B. Jr. & Souza, S. L. S. (2001)

Acellular dermal matrix graft as a membrane

for guided bone regeneration: a case report.

Implant Dentistry 10, 192–196.
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Clinical Relevance

Scientific rationale for the study:
Treatment of exposed root surfaces
has become an important issue due to
patients’ increasing aesthetic
demands. This study compared two
surgical techniques, using the
ADMG, to evaluate which could

provide better root coverage. One
technique included vertical incisions,
while the other did not.
Principal findings: After 12 months,
there was no statistically significant
difference between the techniques
regarding root coverage, and both
provided a statistically significant

reduction in gingival recession
height.
Practical implications: Both surgical
techniques were found to be equally
effective and suitable for root cover-
age procedures with the acellular
dermal matrix.
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