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ABSTRACT

Purpose: Gingival recession is a major esthetic concern and may lead to root sensitivity
during periodontal treatment. Coronally advanced flaps (CAFs) with and without acellular
dermal matrix (ADM) are widely used in root coverage procedures. The aim of this study

was to analyze the efficacy of CAF in combination with ADM in the treatment of gingival
recession.

Methods: PubMed, The Cochrane Library, and Embase were used to identify relevant articles.
The articles were screened, data were extracted, and the quality of the studies was assessed
by three reviewers with expertise in clinical practice, trials, statistics, and biomedical editing.
The clinical endpoints of interest included changes in recession, probing depth (PD), clinical
attachment level (CAL), and keratinized tissue (KT).

Results: Ten randomized controlled trials were identified, including six studies that compared
CAFs with ADM and CAFs using connective tissue grafting (CTG) and four studies that
compared CAFs with or without ADM. No statistically significant differences were found
between the use of ADM and CTG, whereas statistically significant differences were found
between groups in which ADM and CAF were combined and groups that underwent CAF alone
with regard to recession coverage, CAL, and KT. The combination of CAF with an ADM allograft
achieved more favorable recession coverage and recovery of CAL and KT than CAF alone.
Conclusions: The results from the ADM and CTG groups suggest that both procedures

may be equally effective in clinical practice. Given the limitations of this study, further
investigation is needed to clarify the effectiveness of ADM and CAF in clinical practice.

Keywords: Acellular Dermis; Gingival recession; Meta-analysis

INTRODUCTION

Gingival recession is defined as the apical shift of the gingival margin from its original
position to the cementoenamel junction or beyond, exposing the root surface to the oral
environment [1]. Many problems occur as a result of gingival recession, and esthetic concerns
seem to be an area of particular concern for patients [2,3]. To date, the surgical procedures
recommended for root coverage to treat gingival recession include pedicle tissue grafts,
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free tissue grafts, and combined procedures involving tissue regeneration [4-8]. Coronally
advanced flaps (CAFs) are an effective surgical procedure for root coverage, and they can

be used alone or together with connective tissue grafting (CTG), enamel matrix derivative,
acellular dermal matrix (ADM), or a barrier membrane [9-12]. ADM is a substitute for an
autogenous graft when it is difficult or impossible to harvest a connective tissue graft [13,14],
and the fact that it avoids a flap graft procedure helps to alleviate patients' discomfort with
such procedures. The present study aimed to evaluate the clinical effectiveness of ADM for
root coverage compared with CAF alone or CAF combined with CTG.

Search strategy

Three electronic databases were searched: PubMed, The Cochrane Library, and Embase. The
search encompassed English-language articles published by October 2015 using the following
terms: (acellular dermal matrix OR acellular dermal matrices OR acellular dermal graft tissue OR
decellularized dermal scaffold OR Alloderm) AND (root coverage OR gingival recession OR gingival
atrophy). Potentially relevant articles were selected based on a manual evaluation of the search
results. The literature search was conducted independently and in duplicate by two reviewers with
expertise in clinical practice, trials, statistics, and biomedical editing. All discrepancies between
the two reviewers were resolved through discussion with the third reviewer.

Inclusion and exclusion criteria

We included randomized clinical controlled studies with a minimum of six months of follow-
up. The other inclusion criteria are listed below, following the Participants, Interventions,
Comparisons, and Outcomes framework. Patients with a diagnosis of Miller Class I or

II gingival recession were included (Participants). The following surgical procedures for

root coverage were considered: CAF, CAF with CTG, and CAF with ADM (Interventions).

The following comparisons were made between interventions: CAF with ADM versus CAF
alone and CAF with ADM versus CAF with CTG (Comparisons). The outcomes of interest
(Outcomes) included recession reduction (RecRed), increase of the clinical attachment level
(CAL), reduction in the probing depth (PD), and gain in keratinized tissue (KT). The exclusion
criteria included: (1) other types of study designs, such as animal studies, case reports, case
series, and reviews; (2) duplicated studies; and (3) studies with insufficient information about
the study design and/or inadequate data about changes in clinical parameters.

Study selection

A total of 413 records were retrieved from the literature search. These articles were imported
to Endnote in order to remove duplicates. Two reviewers performed the eligibility assessment
by analyzing the titles, abstracts, and full texts of the studies. Articles were included in the
next stage of the analysis if both reviewers agreed that it was appropriate to do so. Differences
between the reviewers were resolved by consensus, and a third reviewer provided a decision if
no agreement was reached between the first two reviewers.

Data extraction and quality assessment

Two independent reviewers (W.G. and L.G.) performed the data extraction and quality assessment.
Discrepancies between the two reviewers were resolved by consensus based on discussion with
the third reviewer (H.Q.L.). The following information was extracted from the studies: name of

http://doi.org/10.5051/jpis.2016.46.1.22 23



Root coverage by CAF with ADM

JPIS A

the first author, year of publication, study design, patient demographics, details of the gingival
recession defects, type of intervention, length of the follow-up, and reported outcomes.

The two reviewers performed quality assessment according to the guidelines presented in the
Cochrane Handbook [15]. Six main criteria were examined: random sequence generation,
allocation concealment, blinding of participants and personnel, blinding of outcome
assessment, incomplete outcome data, and selective reporting. After quality assessment, the
studies were grouped into three categories: (A) high risk of bias, if two or more criteria were
not met; (B) moderate risk of bias, if one criterion was not met; and (C) low risk of bias, if all
of the criteria were met.

Statistical analysis

We conducted the meta-analysis with software (Revman 5.1) from The Cochrane Library [15].
The results of our analysis of the outcomes were expressed as weighted mean differences and
95% confidence intervals (95% CIs). We used the chi-square test and I” to assess the statistical
heterogeneity between trials. Studies with results of P>0.1 and I’<50% were considered to
have low heterogeneity, and those with results of P<0.1 and I’>50% were considered to have
high heterogeneity [16,17]. We used a fixed-effects model if evidence of low heterogeneity
was found, while a random-effects model was used in cases of high heterogeneity. Moreover,
publication bias was investigated using the funnel plot and the Egger funnel plot, which was
assessed using the regression line method.

Study selection

The flowchart of how the search results were analyzed is shown in Figure 1. The initial
electronic search of articles in three databases resulted in the identification of 413 articles. We
excluded 17 duplicate articles. Of the remaining 396 articles, 353 articles were excluded based
on their titles and abstracts because they did not meet the inclusion and exclusion criteria.
Ultimately, 10 studies [18-27] were included in the meta-analysis after screening the full text
of the remaining 43 articles for detailed information. Thirty-three articles were excluded due
to inappropriate study design, incorrect or incomplete data, or lack of information about the
methodology.

Characteristics and quality assessment of the included studies

The characteristics of the included studies are presented in Table 1. Two distinct sets of
comparisons were found: CAF with ADM versus CAF with CTG in six studies [18-22,26], and
CAF with ADM versus CAF alone in four studies [23-25,27]. Two studies used a parallel-group
design, and six studies employed split-mouth models. The numbers of participants ranged
from seven to 30 patients. Most studies reported the outcomes of RecRed, reduction in PD,
gain in CAL, and gain in KT; however, two studies [25,26] did not report all four parameters.
The follow-up period of the studies ranged from three to 60 months. Detailed findings
regarding the risk of bias in the 10 studies included in this analysis are presented in Table 2.
Three [22,24,27] were found to exhibit a high risk of bias, seven [18-21,23,25,26] were found
to show a moderate risk of bias, and none exhibited a low risk of bias.
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Records identified through
database searching
(n=413)

A

Records after duplicates removed
(n=396)

A

Records screened
(n=43)

Records excluded

A

Full-text articles assessed
for eligibility
(n=10)

(n=353)

Full-text articles excluded,
with reasons

A

Studies included in
quantitative synthesis (meta-analysis)
(n=10)

Flowchart of the literature search.

Characteristics of the studies included in this meta-analysis (n=10)

(n=33)

Lead author

Study design

Participants/defects

Intervention

Test

Outcome Follow-up

Control

Aichelmann-Reidy (2001) [18]

Novaes (2001) [19]

Tal (2002) [21]

Paolantonio (2002) [20]

Barros (2004) [22]

Woodyard (2004) [23]

Cortes (2006) [24]

Mahajan (2007) [25]

Moslemi (2011) [26]

Ahmedbeyli (2014) [27]

RCT, split-mouth

RCT, split-mouth

RCT, split-mouth

RCT

RCT, split-mouth

RCT

RCT, split-mouth

RCT, parallel

group

RCT, split-mouth

RCT, parallel
group

22 patients: 15 females and 7 males; mean
age, 47.2 years (range, 24-67 years); 44
defects, Miller I and Il recession 22 mm

9 patients: 7 females and 2 males; mean age,
42+9.42 years (range, 23-53 years); 30
defects, Miller I and Il recession

7 patients: 5 females and 2 males; mean age,
47.3 years (range, 23-54 years); 14 defects,
Miller I and Il recession 24 mm

30 patients: 11 females and 19 males; mean
age, 34.5+5.2 years (range, 29-51 years); 30
defects, Miller | and Il recession

14 patients: 9 females and 5 males; mean
age, 33+7.76 years (range, 22-46 years); 32
defects, Miller | and Il recession >3 mm

24 patients: 14 females and 10 males; mean
age, 34.6+8.4 years; 24 defects, Miller 1 and Il
recession >3 mm

13 patients: 7 females and 6 males; mean age,
32.8 years; 26 defects, Miller | recession >3
mm

14 patients: 7 females and 7 males; mean age,
25.2 years (range, 16-40 years); 14 defects,
Miller I and Il recession 23 mm

15 patients: 8 females and 7 males; mean
age, 39.4+5.2 years (range, 24-45 years); 32
defects, Miller I and Il recession 22 mm

24 patients: 12 females and 12 males; mean
age, 29.20+5.03 years (range, 22-40 years);
48 defects, Miller | recession >3 mm

CAF+ADM

CAF+ADM

CAF+ADM

CAF+ADM

CAF+ADM

CAF+ADM

CAF+ADM

CAF+ADM

CAF+ADM

CAF+ADM

CAF+CTG RecRed, PD, CAL, KT 6 months

CAF+CTG RecRed, PD, CAL, KT 3, 6 months

CAF+CTG RecRed, PD, CAL, KT 12 months

CAF+CTG RecRed, PD, CAL, KT 12 months

CAF+CTG RecRed, PD, CAL, KT 6 months

CAF RecRed, PD, CAL, KT 6 months

CAF RecRed, PD, CAL, KT 6,12, and 24
months

CAF RecRed, PD, KT 6 months

CAF+CTG RecRed, KT 6 months5

years

CAF RecRed, PD, CAL, KT 12 months

RCT, randomized controlled trial; CAF, coronally advanced flap; ADM, acellular dermal matrix; CTG, connective tissue grafting; RecRed, recession reduction; PD,
probing depth; CAL, clinical attachment level; KT, keratinized tissue.
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Quality assessment of the studies included in the meta-analysis

Studies Assessment categories Risk of bias
A B © D E F
Aichelmann-Reidy [18] Yes Unclear No Yes No No Moderate
Novaes [19] Unclear Unclear No Unclear No No Moderate
Tal[21] Unclear Yes No Yes No No Moderate
Paolantonio [20] Unclear Unclear No Yes No No Moderate
Barros [22] Unclear Unclear No No No No High
Woodyard [23] Yes Unclear No Yes No No Moderate
Cortes [24] Yes Unclear No No No No High
Mahajan [25] Yes Unclear No Unclear No No Moderate
Moslemi [26] Yes Yes No Yes Y/w No Moderate
Ahmedbeyli [27] Yes Unclear No No No No High

A, random sequence generation; B, allocation concealment; C, blinding of participants and personnel; D, blinding of outcome assessment; E, incomplete
outcome data; F, selective reporting; Y/w, yes without impact on observed effect size.
Three levels of risk of bias were defined: low, all of the criteria were met; moderate, one criterion was not met; high, two or more criteria were not met.

Meta-analysis

The results of our meta-analysis are presented in four forest plots (Figure 2A-D). The studies
that were analyzed presented treatment outcomes at a range of follow-up points, including
three, six, 12, and 60 months. Most of the studies reported results at six months. Since
different follow-up durations may have influenced the findings regarding clinical outcomes,
we pooled the results at six and 12 months of follow-up, respectively. The pooled results
showed no significant difference between the different durations of follow-up. Therefore, we
combined the outcomes at six months [18,19,22-26] and 12 months [20,21,27] together in
the final analysis.

CAF with ADM vs. CAF with CTG

CAF with ADM was shown to have a RedRec 0.3 mm (95% CI=-0.33-0.93 mm) greater

than that observed for CAF with CTG (Figure 2A). Similar results were found regarding

the reduction in PD (Figure 2B) and the gain in CAL (Figure 2C), with the combination of
CAF and ADM achieving better outcomes than the control group. However, no statistically
significant differences were found when CAF with ADM was compared to CAF with CTG
across these four clinical parameters. These overall results may indicate that both procedures
are comparably effective in clinical practice.

CAF vs. CAF with ADM

When CAF alone was compared to CAF with ADM, the inclusion of ADM was associated with
favorable results for the four parameters of interest. In comparison with CAF alone, CAF with
ADM was associated with a mean recession reduction (Figure 2A) that was greater by 0.68
mm (95% CI=0.20-1.17 mm), a mean reduction in PD (Figure 2B) that was greater by 0.09
mm (95% CI=-0.05-0.24 mm), a mean gain in CAL (Figure 2C) that was greater by 0.57 mm
(95% CI=0.24-0.89 mm) and a mean gain in KT (Figure 2D) that was greater by 0.56 mm (95%
CI=0.41-0.71 mm). These differences were statistically significant, except for that observed
in the reduction of PD, indicating that the combination of CAF and ADM significantly
decreased gingival recession and increased the CAL and KT in comparison to CAF alone.

Publication bias

As can be seen in Figure 3, a visual inspection of the funnel plot for recession change does
not suggest the presence of publication bias. As shown in Figure 4, the Egger test indicated
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ADM control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 CAF+ADM versus CAF+CTG R
Aichelmann-Reidy 2001 1.7 1.2 22 2.2 1.1 22 17.3% -0.50[-1.18,0.18] —_——
Barras 2004 3 0.64 16 2.1 0.97 16 19.9% 0.90[0.33,1.47] -1 -
Moslemi 2011 2.57 1.15 16 2.2 1.08 16 15.4% 0.37[-0.40, 1.14] 1
Novas 2001 2.1 1 15 1.83 0.83 15 17.8% 0.27 [-0.39, 0.93] S
Paolantonio 2002 4 1.06 15 4.2 0.86 15 17.1% -0.20[-0.89, 0.49] R
Tal 2002 4.57 0.9 7 4.29 0.9 7 12.4% 0.28[-0.66, 1.22]
Subtotal (95% CI) 91 91 100.0%  0.20[-0.24, 0.63]

Heterogeneity: Tau®=0.16; Chi’=11.38, df=5 (P=0.04); I’=56%
Test for overall effect: Z=0.89 (P=0.37) T

1.1.2 CAF+ADM versus CAF -
Ahmedbeyli 2014 3.08 0.51 24 2.37 0.83 24 32.7% 0.71[0.32,1.10] _—

[
Cortes 2006 2.58 0.67 13 2.5 0.64 13 28.9% 0.08 [-0.42, 0.58] -
Mahajan 2007 3.85 0.89 7 2.85 0.89 7 17.0% 1.00[0.07,1.93]
Woodyard 2004 3.42 0.93 12 2.19 0.95 12 21.3% 1.23[0.48,1.98]
Subtotal (95% CI) 56 56 100.0% 0.68[0.20, 1.17] k + + 1
Heterogeneity: Tau’=0.14; Chi’=7.78, df=3 (P=0.05); I’=61% 2 Favour:mmml OFavourS elperimentaz Q

Test for overall effect: Z=2.77 (P=0.006)

ADM control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.2.1 CAF+ADM versus CAF+CTG
Aichelmann-Reidy 2001 0.2 1 22 0.6 1 22 10.7% -0.40[-0.99, 0.19] _
Barras 2004 -0.2 0.54 16 -0.1 0.66 16 21.5% -0.10[-0.52,0.32] I
Novas 2001 0.13 0.6 15 -0.09 0.75 15 15.9% 0.22[-0.27, 0.71] :___
Paolantonio 2002 -0.13 0.51 15 -0.2 0.56 15 25.5% 0.07 [-0.31, 0.45] i
Tal 2002 0.22 0.3 7 0 0.41 7 26.5% 0.22 [-0.16, 0.60] k
Subtotal (95% CI) 75 75 100.0% 0.05[-0.15,1.17]

Heterogeneity: Chi*=3.99, df=4 (P=0.41); I’=0%
Test for overall effect: Z=0.47 (P=0.64)

1.2.2 CAF+ADM versus CAF ]
Ahmedbeyli 2014 0.33 0.32 24 0.21 0.25 24 77.7% 0.12[-0.04,0.28] ’_
Cortes 2006 0.46 0.56 13 0.58 0.57 13 10.9% -0.12[-0.55,0.31] —
Mahajan 2007 0.14 0.37 7 0.14 0.69 7 6.1% 0.00[-0.58,0.58]
Woodyard 2004 -0.25 0.62 12 -0.5 0.9 12 5.4%  0.25[-0.37,0.87]
Subtotal (95% CI) 56 56 100.0%  0.09 [-0.05, 0.24]
Heterogeneity: Chi’=1.38, df=3 (P=0.71); I°=0% ; } } |
2 -1 0 1 2
Test for overall effect: Z=1.28 (P=0.020) ) e
Favours control Favours experimenta

(Continued to the next page)

no significant publication bias (P=0.837). Publication bias is suggested to be present in the
Egger test if P < 0.05 or if the 95% CI does not include 0.

Sensitivity analysis

As is shown in Figures 2A and 2D, high heterogeneity (I’=56%, 61%, and 77%, respectively)
was present in RecRed in both sets of comparisons and in the KT gain in the comparison

of CAF and ADM with CAF and CTG, and we therefore performed a sensitivity analysis with
STATA to explore this heterogeneity. The pooled results (Figure SA-C) showed that no single
study changed the pooled differences in the mean values, suggesting that the results were
statistically stable and reliable.
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ADM control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
1.3.1 CAF+ADM versus CAF+CTG
Aichelmann-Reidy 2001 1.5 1.1 22 1.6 1.1 22 23.7% -0.10[-0.75, 0.55]
Barras 2004 1.6 0.96 16 1.4 0.98 16 22.2% 0.20[-0.47, 0.87] e
Novas 2001 0.81 0.93 15 0.92 1.23 15 16.4% -0.11[-0.89,0.67] -1
Paolantonio 2002 4.13 1.18 15 4.4 1.05 15 15.7% -0.27[-1.07, 0.53] - _-:
Tal 2002 2.43 0.79 7 2.07 0.45 7 22.1% 0.36[-0.31, 1.03] _—
Subtotal (95% CI) 75 75 100.0%  0.04 [-0.28, 0.36] >
Heterogeneity: Chi’=1.98, df=4 (P=0.74); I’=0%
Test for overall effect: z=0.25 (P=0.81)
1.3.2 CAF+ADM versus CAF _mm
Ahmedbeyli 2014 2.75 0.54 24 2.17 0.81 24 68.1% 0.58[0.19,0.97] S
Cortes 2006 2.11 1.04 13 1.92 0.93 13 17.9% 0.19[-0.57, 0.95] —_—
Woodyard 2004 3.67 0.75 12 2.69 1.32 12 14.0% 0.98[0.12,1.84] -
Subtotal (95% CI) 49 49 100.0% 0.57 [0.24, 0.89]
Heterogeneity: Chi’=1.84, df=2 (P=0.40); I’=0%
Test for overall effect: Z=3.45 (P=0.0006) I } } {
-2 -1 0 1 2
Favours control Favours experimenta e
ADM control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 CAF+ADM versus CAF+CTG S
Aichelmann-Reidy 2001 1.2 1.3 22 1.6 1.9 22 14.2% -0.40[-1.36, 0.56] —_—
Barras 2004 1 1.04 16 0.8 0.75 16 17.4% 0.20[-0.43, 0.83] -
Moslemi 2011 0.97 1.01 16 0.8 1.26 16 15.8% 0.17[-0.62,0.96] ]
Novas 2001 0.63 0.85 15 1.26 0.88 15 17.4% -0.63[-1.25,-0.01] S
Paolantonio 2002 0.53 0.51 15 1.93 1.03 15 17.8% -1.40[-1.98,-0.82] il
Tal 2002 0.86 0.6 7 2.14 0.6 7 17.4% -1.28[-1.91,-0.65]
Subtotal (95% CI) 56 91 100.0% -0.58[-1.16, 0.00]
Heterogeneity: Tau’=0.40; Chi’=21.67, df=5 (P=0.0006); 1’=77%
Test for overall effect: Z=1.96 (P=0.05) -
1.4.2 CAF+ADM versus CAF L
Ahmedbeyli 2014 1.21 0.23 24 0.6 0.36 24  28.0% 0.61[0.44,0.78] —_—t
Cortes 2006 0.69 0.83 13 0.46 0.63 13 24.6% 0.23[-0.34, 0.80] 2
Mahajan 2007 1.14 0.37 7 0.71 0.48 7 925.9%  0.43[-0.02,0.88]
Woodyard 2004 0.81 0.96 12 0.33 1.05 12 21.6% 0.48[-0.32, 1.28]
Subtotal (95% CI) 56 56 100.0% 0.56 [0.41, 0.71] I } } {

Heterogeneity: Tau®=0.00; Chi*=1.99, df=3 (P=0.57); I’=0%

Test for overall effect: Z=7.24 (P < 0.00001)

- -1 0 1 2
Favours control  Favours experimenta 0

Forest plots for (A) the reduction in recession, (B) the reduction in probing depth, (C) the gain in clinical attachment level, and (D) the gain in
keratinized tissue. CAF, coronally advanced flap; ADM, acellular dermal matrix; CTG, connective tissue grafting.

The focused question of this meta-analysis was the clinical outcomes of CAF with ADM in the
treatment of Miller I or II gingival recession in comparison to the reference treatments of CAF
alone and CAF combined with CTG. A previous systematic review confirmed CAF to be a safe

and reliable method in periodontal plastic surgery. CAF with CTG has been reported to result

in better clinical outcomes than CAF alone, with no other therapies providing better results
than CAF with CTG [28].
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SE(MD)
Or Subgroups
O CAF+ADM versus CAF+CTG
<> CAF+ADM versus CAF
0.1}
02+t I
o
03} d
O f o
0.4 d %
& MD
0.5 - . 0 . .
-4 -2 0 2 4

Funnel plot for recession changes. CAF, coronally advanced flap; ADM, acellular dermal matrix; CTG,
connective tissue grafting; SE, standard error; MD: mean difference.

ADM has been introduced as an alternative to CTG in mucogingival surgery. An ADM allograft
is obtained from human skin with the cellular components removed, such that the connective
tissue matrix is left behind to act as a scaffold for cellular in-growth and tissue remodeling.
This process allows the revascularization and repopulation of blood vessels, fibroblasts, and
epithelium from the receptor site [29,30]. ADM has a wide range of application in the dental
field, including soft tissue augmentation for the treatment of alveolar ridge deformities, the
augmentation of KT around teeth or implants, and as a barrier membrane in root coverage
surgery [31-33].

The overall results of this meta-analysis revealed that the RecRed, PD reduction, and CAL
gain were slightly higher in the CAF with ADM group than in the CAF with CTG group,

Egger’s publication bias plot
2 -

standardized effect
o

2t

0 5 1 1.5 2
Precision

Egger funnel plot for recession change.
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Meta-analysis estimates, given named study is omitted
Lower CI Limit Estimate Upper CI Limit

Root coverage by CAF with ADM

Aichelmann-Reidy(2001)
Barras(2004)
Moslemi(2011)
Novas(2001)
Paolantonio(2002)

Tal(2002) .
033 -0.13 0.16 0.46 0.70 (A

Meta-analysis estimates, given named study is omitted

Lower CI Limit Estimate Upper CI Limit
Ahmedbeyli(2014)
Cortes(2006)
Mahajan(2007)
Woodyard(2004) )
0.21 0.47 0.86 1.25 158 @

Meta-analysis estimates, given named study is omitted
Lower CI Limit Estimate Upper CI Limit
Aichelmann-Reidy(2001)

Moslemi(2011)

Novas(2001)

Paolantonio(2002)

Tal(2002) )
-0.47 -0.33 -0.01 0.31 0.55 (C]

Sensitivity analysis for (A) recession reduction comparing CAF with ADM and CAF with CTG, (B)
recession reduction comparing CAF with ADM and CAF alone, and (C) KT gain comparing CAF with ADM and
CAF with CTG. CAF, coronally advanced flap; ADM, acellular dermal matrix; CTG, connective tissue grafting; KT,
keratinized tissue.
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but not to a statistically significant extent. However, CAF with ADM was associated with
better values for these four clinical parameters than CAF alone, with statistically significant
differences observed between these two groups in RecRed, CAL gain, and KT gain. These
results showed that the combination of CAF with ADM provided better clinical outcomes
than CAF alone. This might be related to the important fact that each side of ADM possesses
different properties. The basement membrane surface in contact with the root surface and
periosteum may act as a scaffold, allowing fibroblasts, epithelial cells, and keratinocytes to
repopulate and form new tissues. In contrast, the connective tissue side faces the overlapping
flap with collagen and elastin fibers. The two surfaces of this material have been found to
show satisfactory biological compatibility [34]. Moreover, the application of ADM increases
the thickness of the flap margin, which is considered to be important in defect coverage.

We did not detect any statistically significant difference between the ADM and CTG groups.
Previous studies have found CAF with CTG to be the gold standard for root coverage
procedures. Therefore, our meta-analysis showed that ADM grafting is capable of yielding
satisfactory results similar to those obtained using CTG. It is worth mentioning that the
characteristics of the KT below the recession defect had a great impact on the choice of root
coverage surgery. If the width of the KT below the recession area is at least 3 mm longer than
the distance between the bottom of the gingival recession and the cementoenamel junction,
CAF may suffice to cover the denuded root surface. If this distance is less than 3 mm, CAF
with CTG or CAF with ADM may be a better choice [35].

With regard to the complications associated with the techniques, graft removal from the
palate in CTG procedures may increase the likelihood of postoperative pain and hemorrhage.
In contrast, ADM avoids such issues and supplies an adequate source of material in cases that
demand a wide range of graft tissues [36]. Graft exposure may sometimes take place in root
coverage procedures. ADM exposure in the early healing phase may influence the ingrowth of
cells and vessels and limit vascularization of the graft. However, CTG may reduce the impact
of exposure since the adjacent blood supply can guarantee graft vitality [37].

The results of this meta-analysis showed that better results regarding KT were achieved
with CTG than when ADM was used, although not to a statistically significant extent. The
characteristics of ADM and the healing process may explain this outcome. ADM acts as

a scaffold and a non-vital graft, meaning that only cells from the periodontal ligament

and gingival connective tissue are capable of inducing the development of a keratinized
epithelium [38]. Paolantonio et al. [20] suggested that the inductive properties of ADM
depend on the extent of colonization of the non-vital graft by host cells derived from tissues
capable of inducing keratinization. Novaes et al. [19] showed a greater gain in KT in CTG
sites than in ADM sites three months after surgery; however, this difference disappeared at
six months, which indicates that ADM may simply require more time to heal.

Esthetic concerns are extremely important for most patients, and most root coverage
procedures can meet patients’ expectations. Joly et al. [36] showed that color matching

and gingival contours seemed to be more favorable at sites treated with ADM. It has been
established that a CTG measuring 1 mm in thickness is ideal for obtaining better esthetic
outcomes [39], although it is difficult to harvest a uniform graft. Moreover, CTG can preserve
the characteristics of palatal tissue, which determine gingival keratinization and influence
local color matching. As discussed above, ADM presents several advantages in comparison
with CTG, including elimination of a second surgical site for harvesting the graft, reduced
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postoperative pain and discomfort, less chair time, favorable esthetic outcomes, and
increased acceptance by patients.

Root coverage by CAF with ADM

Large heterogeneity was found for RecRed in both comparisons (CAF with ADM versus CAF
with CTG, as well as CAF with ADM versus CAF alone) and for KT gains in the comparison
of CAF with ADM versus CAF with CTG. This heterogeneity may have been related to several
factors, including surgical techniques, the amount of KT, the severity of the recession defect,
operator skill, and flap retraction from different grafts.

The limitations of this meta-analysis included the limited number of studies that were
included, the limited quantity of newly published studies, the absence of data about recession
defects and KT in some studies, the low quality of the studies that were included, and the
potential of publication bias. These limitations may have hindered us from obtaining reliable
guidelines for clinical practice. Therefore, more newly published, high-quality studies with
more data regarding recession defects and KT tissue are required to confirm our findings.

The authors gratefully acknowledge Dr. Yinghong Zhou from Queensland University of
Technology and Yu Chen from Hong Kong University for their extremely helpful suggestions
and thorough review of this paper.
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