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Abstract

Objective: The aim of the present double-blind, randomized, controlled study was to evaluate
and compare the efficacy of amnion allograft and connective tissue graft in covering denuded
root surfaces.

Methods: Seventy-one teeth in 22 patients with gingival recession were treated randomly with
coronally displaced flap plus connective tissue graft (control group, n = 29 recessions in 10
patients) or coronally displaced flap plus amnion allograft (test group, n = 42 recessions in 12
patients). The amount of root coverage and clinical parameters (probing depth, recession depth,
clinical attachment level, recession width, gingival width, and papilla dimensions) were
measured at baseline and at 3 and 6 months postoperatively.

Results: Average root coverage percentages after 6 months in the test and control groups were
67% (2.3 +0.289 mm) and 54% (2.24 + 0.519 mm), respectively, with no statistically significant
differences (p=0.054). The changes in depth and width of recessions and in gingival width were
significant 3 and 6 months after surgery compared to baseline (p = 0.000). Variations in the level
of attachment and probing depths after 6 months were statistically significant in the test group
compared to the control group (p = 0.002). Papilla dimensions were significantly correlated
with root coverage (p=0.00).

Conclusions: Amnion allograft might be a suitable alternative to connective tissue graft in
procedures to cover denuded root surfaces and can reduce recession depth.
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Introduction

Gingival recession is relatively prevalent in the general
population and may be associated with unfavorable
esthetics, dentin hypersensitivity, and susceptibility to
root caries. Of the factors contributing to gingival
tecession, trauma from toothbrushing is the most
common (Lindhe e @/, 2008); other factors include
anatomic variations (Joly e# a/, 2007; McLeod ¢ al,
2009), smoking, oral habits, malpositioning and
orthodontic tooth movement (Gray, 2000).

Exposed roots become susceptible to caries,
because the contour of the gingival margin makes it
difficult to control plaque (Oates ez a/, 2003; Roccuzzo,
2002). Different surgical techniques have been
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introduced to treat gingival recession, including the free
gingival graft (Lindhe e# @/, 2008; Sullivan and Atkins,
1968), the coronally advanced flap (Allen and Miller,
1989), the coronally advanced flap with connective
tissue graft (Langer and Langer, 1985), and various
tegenerative techniques, including the use of non-
absorbable membranes (Prato ef a/, 1992), absorbable
membranes (Roccuzzo ef al, 1996), enamel matrix
derivative (Raspetini e i, 2000), and a platelet-
containing gel with a coronally displaced flap (Keceli ef
al., 2008).

Treatment with free gingival grafts is a painful
procedure for patients because of denudation of the
palate, and unpredictable results have been seen with
tespect to harmony with the adjacent tissues (Bouchard
et al, 2000). In contrast, the subepithelial connective
tissue graft (SCTG) technique has an excellent
prognosis, with good esthetic results. It is considered a
standard approach compared to other root-coverage
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techniques (Harris, 2004); however, it has some
disadvantages. It is time-consuming and traumatic for
the patient. In addition, patients prone to gingival
recession usually have thin palatal mucosa and are
unable to provide connective tissue of adequate
thickness (Muller and Eger, 2002). Limitations related
to the removal of palatal mucosa (Paolantonio ef 4/,
2002) and the difficulty of obtaining connective tissue
of uniform thickness, as well as the probability of
retention of cells of palatal origin in the graft, which
could result in improper color match, are additional
disadvantages (Joly e al, 2007; Paoloantonio et al,
2002).

Recently, the use of allografts has been suggested
for root surface coverage as an alternative to
autogenous grafts. One of these products is acellular
dermal matrix allograft (ADMA), which has been
recommended as an alternative to autogenous grafts to
cover denuded roots to prevent the need to harvest a
CTG (Novaes ezal, 2001). However, subsequent studies
of the amount of root coverage and esthetic results
have yielded different findings, and insufficient data are
available about long-term outcomes of the procedure
(Moslemi e# af,, 2011). Recently, a new allograft was
introduced; it is derived from amniotic membrane (AM)
and can decrease inflammation and scar formation to
promote wound healing by encouraging cellular
proliferation and differentiation. In addition, it has
antimicrobial properties (Kothiwale ez 2/, 2009) and
inhibits bacterial infection by inducing a rapid
physiologic seal and promoting wound healing, as it also
contains growth factors (Gurinsky, 2009).

Amniotic membrane is easily obtained and has
been used in ophthalmologic surgeries, skin grafts, and
treatment of burns and wounds (Solomon ez 4/, 2001;
Tseng, 2001). It was initially used as a surgical material in
skin transplantation (Davis, 1910) and for the treatment
of burned or wounded skin (Sabella, 1913; Stern, 1913).
Later, AM was used for the treatment of scleral lesions
(De Rotth, 1940). Kim and Tseng (1984) revived its use
in ophthalmologic sutgery. Many studies have
confirmed the antimicrobial and anti-inflammatory
properties and efficacy of AM (Hao e# 4/, 2000; King ez
al, 2007, Buhimschi e 4/, 2004; King ef a/, 2003;
Kanyshkova e a/, 2001; Gomes e# 4/, 2005; Romero e#
al, 1994).

The antimicrobial and anti-inflammatory
properties of AM, along with the similarity between the
basement membranes of AM and the oral mucosa
(Meller ez af, 2000), might make it a suitable alternative
to 2 CTG. Therefore, the present study compared
success rates and clinical criteria for covering denuded
roots using SCTG and subepithelial amnion allograft
(SAAG, BioCover, Snoasis Medical, Denver, CO, USA)
in Miller Class I and II gingival recessions. If a Class ITI
gingival recession was present in teeth adjacent to the
teeth under study, those teeth were also treated on the
basis of patientdemand and for ethical reasons.

Materials and methods

Study design and participants

The present double-blind, randomized, controlled
clinical trial was conducted according to the guidelines
of the Helsinki Declaration of 1975 (revised, 2000).
The research protocol was approved by the Ethics
Committee of the Dental Research Center of Tehran
University of Medical Sciences. The study population
consisted of patients referred to the Department of
Periodontics, Tehran University of Medical Sciences,
between March 2010 and August 2011, with at least one
tooth with Miller Class I or II gingival recession. In
addition, the following inclusion criteria were applied:
1) age over 18 years; 2) good oral hygiene; O'Leary oral
plaque index < 15%; 3) no bleeding on probing based
on the Ainamo and Bay index (1976); 4) presence of
identifiable cementoenamel junction; 5) at least one
Miller Class I or II gingival recession with a minimum
depth of 2 mm on an incisor, canine, or premolar; if a
class III recession was present adjacent to another tooth
in the study, it was also treated and included on the basis
of patient demand and for ethical reasons. Exclusion
criteria were: 1) active caries lesions or restorations or
crowns at the cementoenamel junction (CEJ); 2)
smoking habit; 3) systemic conditions precluding
periodontal surgery; 4) systemic conditions affecting
the periodontium; 5) frenum pull at attached gingiva; 6)
a history of mucogingival surgery in the area; 7)
pathologic movement of the involved teeth.

The sample size was determined by a statistical
power analysis. Considering a significance level of a =
0.05 and B = 0.2 and assuming a standard deviation of
0.60 (based on a previous pilot study), a total sample size
of atleast 22 recessions in 20 patients (10 control and 10
test) would be required to detect a 1 mm intergroup
difference in recession depth (RD).

Randomization of the patients and their
assignment to intervention groups was catried out by an
author who was blinded to the details of the study and
surgical protocols (A.K.). The patients were numbered
according to when they had presented to the
department. After the patients' eligibility for enrollment
in the study was confirmed, all the surgeries were done
according to the patients' numbers. Concealed
allocation was petformed by sealed coded envelopes
that were opened just before surgery to determine the
test (SAAG) and control (SCTG) groups. To allow for
possible dropouts, 24 patients were recruited. All
surgeries were performed by one surgeon (A.A.R.G),
who was blinded to the randomization sequences.

Periodontal parameters

Patients received oral hygiene instructions during a 2-
week period before surgery, and scaling and root
planing were carried out. All clinical parameters were
measured before and after surgery by a calibrated
postgraduate student who was blinded to the study
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Figure 1. A. Measurements used to determine the success of the treatments provided in the
study. PH indicates papilla height (black line), measured according to Haghighati et al.”’; PW,
papilla width (purple line); RW, recession width (red line); RD, recession depth (green line);
and GW), gingival width (blue line). Panels B to G: (B) Preoperative image of a mandibular right
canine with a Miller Class I recession; a coronally advanced flap (CAF) and a subepithelial
amnion allograft (SAAG) were selected to treat the recession; (C) the site has been opened to
fully view the defect; (D) SAAG placement after elevation of the split-thickness flap; (E) the
pedicled flap has been coronally displaced and sutured to cover the graft; (F) root coverage at
3 months; (G) root coverage at 6 months. Panels H to L: (H) Preoperative image of a maxillary
left canine and first premolar with Miller Class I recession and adjacent second premolar with
Miller Class Il recession, all of which were treated with a CAF and SAAG; (I) SAAG placement
after elevation of the split-thickness flap; (J) the pedicled flap has been coronally displaced and
sutured to cover the graft; (K) root coverage at 3 months; (L) root coverage at 6 months. Panels
M to Q: (M) Preoperative image of a maxillary left canine presenting with a Miller Class I
recession; this recession was treated with a CAF and a subepithelial connective tissue graft
(SCTG); (N) the site has been opened, and the full extent of the defect can be seen; (O)
connective tissue placement after elevation of the split-thickness flap; (P) root coverage at 3
months; (Q) root coverage at 6 months. Panels R to V: (R) Preoperative image of a maxillary left
canine with a Miller Class I recession and adjacent premolars with Miller Class 11l recession; a
CAF and SCTG were selected to treat the canine and the premolars at the request of the
patient; (S) appearance after raising a flap; (T) connective tissue placement after the elevation
of the split-thickness flap; (U) root coverage at 3 months; (V) root coverage at 6 months.

protocol. All measurements were made using a standard
UNCI15 periodontal probe (Hu-Friedy, Chicago, IL,
USA).

Baseline measurements (Fignre 7.4) included 1)

papillae along the CEJ; clinical attachment level (CAL):
the sum of PD and RD; 6) gingival width (GW):
measured midbuccally from the gingival margin to the
mucogingival junction using the roll test. The roll test is

O'Leary plaque index ; 2) bleeding on probing (Ainamo
and Bay, 1976); 3) probing depth (PD) at the midbuccal
aspect of the involved tooth; 4) RD: the distance
between the CEJ and the gingival margin at the
midbuccal aspect of the involved tooth; 5) recession
width (RW): the distance between the mesial and distal

achieved by pushing the adjacent mucosa coronally with
a dull instrument to mark the mucogingival junction
(Bathla 2011); 7) gingival thickness: based on
transparency of the gingiva [ie., how easily the
periodontal probe could be seen through the gingival
margin while probing the buccal sulcus (De Rouck e7 4/,
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Table 1. Baseline patient-related and defect-related characteristics

SCTG (n =29) SAAG (n = 42)

Patient-related characteristics
Age (mean = SD, in years) 44,97 +6.23 47.79 £ 7.72
Sex

Male 13 (45%) 17 (41%)

Female 16 (55%) 25 (59%)
Type of tooth

Incisor 4 (14%) 14 (34%)

Canine 6 (20%) 12 (27%)

Premolar 19 (66%) 16 (39%)
Jaw

Maxilla 8 (28%) 21 (50%)

Mandible 21 (72%) 21 (50%)
Defect class

Class | 13 (45%) 21 (50%)

Class Il 3 (10%) 3 (7%)

Class i 13 (45%) 18 (43%)
Defect-related measurements (mm)

RD (mean + SD) 4.21 £ 2.011 3.37£1.478

RW (mean + SD) 4.38 + 0.852 3.89£1.192

PD (mean = SD) 1.74 £ 0.577 1.62 +0.642

CAL (mean + SD) 5.98 + 2.055 4.99 +1.403

GW (mean = SD) 2.397 £ 1.2774 2.762 + 1.6647

SCTG, subepithelial connective tissue graft; SAAG, subepithelial amnion allograft; RD, recession depth; RW,
recession width; PD, probing depth; CAL, clinical attachment level; GW, gingival width.

2009)]; 8) papilla height (PH): measured according to
Haghighati et al, (2009); 9) papilla width (PW): the
distance between the intersection of a line connecting
the CEJ of the midbuccal aspect of two adjacent teeth
and the mesial and distal aspects of the papilla (Figure 1
A).

Examiner calibration

Eight non-study patients with gingival recession were
recruited for calibration. The single designated
examiner (S.S.) recorded PD, RD, and GW twice, with
an interval of 24 hours between recordings. The intra-
examiner repeatability for RD was determined, and the
correlation coefficient was 0.94 + 1 mm.

Study procedures

Clinical views of the procedure in several patients are
shown in Figures 1B #0 71”. The flap in both the test
(SAAG) and the control (SCTG) groups was a full-
thickness flap in the attached gingiva. This was followed

by a split-thickness flap in the alveolar mucosa, with two
releasing incisions on the sides of each target tooth that
passed through the mucogingival junction. The adjacent
papillae were de-epithelialized, and the denuded root
surfaces were root planed. Tetracycline solution was
placed on the denuded roots for 2 minutes and then
rinsed off with saline solution. The SAAG and SCTG
wete placed on the root surface and the adjacent bone in
the test and control groups, respectively (Figures 1B #o
1V). The connective tissue was stabilized with 4-0
vicryl sutures. After the graft had been placed on the
toot surface, the flap was displaced coronally to cover
the graft and secured in place. A surgical dressing was
used to cover the surgical sites. All the patients took 500
mg amoxicillin capsules for 7 days (three times daily),
and two 400 mg ibuprofen tablets were given
immediately after surgery before the local anesthesia
wore off. In addition, 0.2% chlorhexidine mouthwash
was administered for 6 weeks, and the subjects refrained
from brushing the surgical site during this time. The



Ghahroudi et al.: Root Coverage Using Amnion vs. Connective Tissue Graft 105

Table 2. Distribution of specimens treated with the SAAG and SCTG procedures in relation to
patient gender and jaw location

Treatment group
SCTG SAAG All

Gender
Female 16 25 41 p=0.808
Male 13 17 30 Xo=0.133
Total 29 42 71

Jaw
Maxilla 8 21 29 p=0.086
Mandible 21 21 42 X0, =3.567
Total 29 42 71 v

Table 3. Comparison of clinical parameters between and within the SAAG (n = 42) and SCTG
(n = 29) groups at baseline, 3 months, and 6 months postoperatively

Variable/ Time (mo) Mean SD U P MR df X P
graft type
RD
0 412 1986 288 0.36 2.98
SCTG 3 1.54 1.224 318.5 0.72 1.31 2 50.871 0.00*
6 1.88 1.467 2355 0.054 1.71
0 3.43 1.741 293
SAAG 3 1.43 1.357 1.58 2 64.493 0.00*
6 1.13 1.452 1.49
RW
0 4.38 0.852 466 0.08 2.71
SCTG 3 2.53 1.932 555 0.51 1.52 2 32.519 0.00*
6 2.93 1.801 570 0.64 1.78
0 3.89 1.192 2.40
SAAG 3 3.00 1.642 1.82 2 16.434 0.00*
6 1.25 0.496 1.73
CAL
0 5.98 2.055 448.5 0.058 2.98
SCTG 3 3.31 1.795 533 0.36 1.29 2 47.145 0.00*
6 3.82 1.593 344 0.00* 1.72
0 4.99 1.403 2.92
SAAG 3 2.90 1.170 1.69 2 60.967 0.00*
6 2.64 1.474 1.39
GwW
0 2.39 1.277 534 0.37 1.79
SCTG 3 2.88 1.230 524 0.31 1.84 2 9.652 0.00*
6 3.34 1.610 538.5 0.39 2.36
0 2.76 1.664 1.58
SAAG 3 3.20 1.366 2.00 2 24.257 0.00*
6 3.44 1.298 2.42

df, degrees of freedom; X°, chi-squared, MR, mean rank; SD, standard deviation; U, Mann-
Whitney U test. “Between-group comparison; "within-group comparison; *p < 0.05
study assistants called the patients every day to remind recalled for reinstruction in hygiene and prophylaxis

them to use the analgesic tablets if there was pain and to biweekly for 12 weeks and then monthly until 6 months
inquire about any other side effects. The patients were post-surgery.
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Table 4. Correlations between the amount of root surface coverage, papilla height and width,
and gingival thickness

Factor r P

PH -0.595 0.00*
PW -0.529 0.00*
GT 0.079 0.26

PH, papilla height; PW, papilla width; GT, gingival thickness.

Table 5. Comparison of pain and edema in the SAAG (n = 12) and SCTG (n = 9) groups

MR U Y4 P
Interval/group  Pain Edema Pain Edema  Pain Edema Pain Edema
2 hours
SCTG 14.61 14.06 21.5 26.5 -2.312 -1.957 0.018 0.049*
SAAG 8.29 8.71
6 hours
SCTG 14.67 14 21.0 27.0 -2.357 -1.924 0.018 0.058
SAAG 8.25 8.75
12 hours
SCTG 14.61 11.28 21.5 51.50 -2.315 -0.178 0.018 0.862
SAAG 8.29 10.79
1 day
SCTG 13.72 11.22 29.5 52 -1.757 -0.143 0.082 0917
SAAG 8.96 10.83
3 days
SCTG 14.11 10.89 26.0 53 2.038 -0.071 0.049 0.972
SAAG 8.67 11.08
5 days
SCTG 13.50 11.78 31.5 47 1.654 -0.499 0.111 0.651
SAAG 9.13 10.42
7 days
SCTG 1417 10.83 25.5 52.5 2.151 -0.115 0.041 0.917
SAAG 8.63 11.13

MR, mean rank; U, Mann-Whitney U test; *p < 0.05

All study vatiables were measured again at 3 and 6 Evaluation of postoperative pain and edema
months postoperatively. Root coverage percentage was A visual analog scale was used to evaluate postoperative
calculated at 3 and 6 months with the following formula: pain and discomfort. The scale consisted of a 10 cm

(baseline RD —RD at 3 ot 6 months) /baseline RD. line, with a range from 0 (no pain/edema) to 10 (severe
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and intolerable pain/edema). The patients were
instructed in the use of the scale and were asked to mark
the severity of their pain and edema on the scale at 2, 6,
12, and 24 hours postoperatively and again 3, 5, and 7
days after surgery. The number of analgesic tablets
taken was also recorded.

Statistical analysis

According to the Kolmogorov-Smirnov test, the data
were not distributed normally; therefore, the
nonparametric Mann-Whitney U test was used to
compare the two groups. The Friedman nonparametric
test was used to compare data within each group. The
Pearson correlation coefficient was used to assess
correlations among the data.

Results

Table 1 presents the baseline patient- and defect-related
characteristics. The test and control groups did not
exhibit any significant differences in the proportions of
men and women (p = 0.80) or in the number of teeth
evaluated in maxillae versus mandibles (p = 0.86; Tablk
2).

Two patients from the control group were dropped
from the study because they did not attend all follow-up
appointments. Thus, 22 patients (10 in the control
group and 12 in the test group) were available for all
evaluations.

Twenty-nine recessions in the control group and 42
recessions in the test group were analyzed. The mean
values for root coverage percentage after 3 months were
58% (test) and 62% (control). After 6 months, these
values were 67% and 54% in the test and control groups,
respectively, with no significant differences between
groups at this time point (p = 0.054). Thirteen of 42 test
group recessions (30.95%) and 7 of 29 control group
recessions (24.13%) exhibited complete root coverage.
Among the Miller Class III cases, 1 of 13 control sites
(7.69%) and 5 of 18 test sites (27.77%) showed
complete root coverage; thus, the test procedure was
successful about four times more often than the control
treatment for Class ITI recessions.

In both groups, RD decreased significantly
compared to baseline after 3 and 6 months. The mean
RD value in the test group decreased from 3.43 mm at
baseline to 1.43 mm and 1.13 mm after 3 and 6 months,
respectively, with a mean decrease of 2.3 mm (p =
0.000). In the control group, the mean RD value
decreased from 4.12 mm at baseline to 1.54 mm and
1.88 mm after 3 and 6 months, respectively (p = .000;
Table 3).

RW values had decreased significantly by 3 and 6
months postoperatively in both groups (» = 0.000).
There was no significant difference between the groups
(p=0.64).

Compared to baseline, CAL improved significantly
in both groups. In the test group, CAL decreased from
4.99 mm at baseline to 2.90 mm and 2.64 mm after 3 and

6 months, respectively; howevet, in the control group, it
was 5.98 mm at baseline, decreased to 3.31 mm after 3
months, and then increased to 3.82 mm after 6 months
(» = 0.000). After 6 months, significantly greater
changes were seen in the test group versus the control
group (p = 0.002). However, the 3-month changes were
not significantly different between groups (p = 0.367).

The mean GW in the test and control groups
increased significantly during the study period, with
mean increases of 0.68 and 0.95 mm, respectively (p =
0.00). No significant difference was found between the
groups (p = 0.399; Table 3).

A significant decrease and a non-significant
increase were found for PD in the test and control
groups, respectively. At 6 months, a significant
difference was observed between the groups (» = 0.00),
but the difference was not significant at 3 months (p =
0.471).

Regarding gingival thickness, 27 of 42 sites in the
test group and 7 of 29 sites in the control group that had
initially been labeled as thin were reclassified as thick
after 6 months. No significant difference was seen
between the two groups (Tables 3 and 4).

Correlations between root sutface coverage, papilla
height and width, and gingival thickness are shown in
Table4.

With respect to pain and edema, the values at 2 and
6 hours and 3 and 7 days postoperatively were
significantly lower in the test group (p = 0.01). However,
there was no significant difference between groups in
the number of analgesics taken (p = 0.31; Table 5).

Discussion

This is the first clinical trial to compare the efficacy of
SAAG for root coverage with that of SCTG, which is
currently considered the gold standard (Chambrone e#
al., 2009; McGuire and Scheyer, 2010) for the treatment
of gingival recessions.

Amniotic membrane has been used extensively and
shown to be effective for the treatment of burns, skin
wounds, and ocular lesions (Solomon e# 4/, 2001; Meller
¢t al, 2000) and as a dressing to prevent inflammation in
the ocular area (Nakamura e 4/, 2004; Arya ez al, 2010;
Mellet ez al, 2011; Riau ez a/, 2010; Said ez a/, 2009). It
facilitates epithelialization, preserves the normal
epithelial phenotype, decreases inflammation,
promotes angiogenesis, and decreases scar formation
(Gomes et al, 2005). Howevet, the efficacy of this graft
material for the coverage of denuded roots has not yet
been evaluated.

The present study showed success with both SAAG
and SCTG in covering denuded troot surfaces. The
mean RD during the study period dectreased by 2.3 mm
and 2.24 mm in the test and control groups, respectively.
A significant decrease was observed in RD (0.3 mm)
during the 3- to 6-month interval in the SAAG group.
Any root coverage that is achieved after a month is
considered a 'creeping attachment' (Borghetti and
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Gardella, 1990; Goldman ef 2/, 1964). In a histological
study in rabbits, fibroblasts and newly formed blood
vessels were more numerous and epithelial thickness
and collagen density were significantly higher in sites
treated with AM (test group); however,
polymorphonuclear neutrophil counts were lower than
in the control group (Rinastiti ez /, 2006). The decrease
in RD seen after 3 months in the present test group
might be attributed to the improved capacity of SAAG
to induce creeping attachment. Induction of fibroblast
proliferation and the presence of vascular growth
factors in the AM could accelerate angiogenesis and
tissue maturation; these may be responsible for
preventing necrosis of the coronal portion of the flap,
resulting in better healing and more creeping
attachment.

An increase in the thickness of the gingival tissues
was observed in both groups. The collagen present in
BioCover consists of types I, III, IV, V, and VII
collagen, in addition to laminins and fibronectins (Riau
et al, 2010; Burman ef a/, 2004). Thick gingival tissue
can withstand trauma and any resulting recession,
promoting creeping attachment and a more predictable
surgical result (Hwang and Wang, 2006).

In the present study, there were no significant
differences in the changes in RW between the two
groups; significant improvements were observed in
both groups, indicating root coverage success. This is in
agreement with a recent study of Nickles eza/, (2010).

The CAL gain and decrease in PD after 6 months in
the test group were significantly greater than in the
control group. Probing depth in the SAAG group
decreased by 0.37 mm after 6 months compared to
baseline values; in contrast, in the SCTG group, this
parameter increased by 0.19 mm. The greater CAL
gains observed in the test group may indicate better
efficacy of SAAG in improving these two important
parameters clinically and statistically.

Amniotic membrane strongly resembles the oral
mucosa basement membrane and contains different
types of laminins, especially laminin-5, which plays an
important role in the adhesion of gingival cells
(Gutinsky, 2009; Atrya et al,, 2010; Meller et 4/, 2011;
Riau ¢# al, 2010). Laminins can promote regeneration,
accelerate tissue adhesion, and preserve tissues, all of
which are key factors in improved healing of gingival
lesions and might resultin CAL and PD imptovements.
Furthermore, the antimicrobial agents that are present
in AM, especially secretory leukocyte proteinase
inhibitor I, lactoferrin, -defensin, and elafin (King ez a/,
2003; Kanyshkova e 2/, 2001; Gomes et af, 2005;
Romero ef al, 1994), might improve wound healing,
especially in patients with poor oral hygiene.

Recent systematic reviews have shown no
significant differences in RD, keratinized gingiva, and
CAL changes between ADMA and SCTG (Cairo et al,
2008; Chambrone e# @/, 2010). In contrast, in the
present study, CAL improved significantly in the SAAG

group compated to the SCTG group, which might be
attributed to the presence of growth factors in the
SAAG compared to ADMA.

Despite a weak prognosis for root coverage in
Miller Class III gingival recessions (Aroca e# 4/, 2010;
Cueva et al, 2004), there was a favorable decrease in RD
in this type of recession: 1 of 13 (7.69%) control group
sites and 5 of 18 (27.77%) test sites exhibited complete
root coverage. The higher success rate of SAAG
compared to SCTG in treatment of Miller Class III
gingival recessions might be attributed to the anti-
inflimmatory and antimicrobial properties and
presence of a large number of growth factors in the
AM, especially epithelial growth factor, keratinocyte
growth factor, B-fibroblast growth factor, and platelet-
derived growth factor, all of which contribute to
improvements in soft tissue adhesion to root surfaces
(Riau et 4/, 2010). Furthermore, this allograft contains
some cytokines that affect progenitor cells, including
nerve growth factor, brain-derived neurotropic factor,
noggin, and activin, which may play vital roles in
activating cells at the site to participate in regeneration
and tissue maturation (Niknejad ez @/, 2008). Studies
evaluating the effect of growth factors on root coverage
have shown that these agents can decrease
postoperative hemorrhage and desquamation and
promote tissue regeneration and reva scularization
(McGuite er @/, 2009; Ishii ef a/, 2012). The authors
believe that a broader flap, which increases the number
of blood vessels, could be the other factor in providing
the positive outcomes seen here for Class III recessions.

The mean width of keratinized gingiva increased by
0.68 * 0.366 mm and 0.95 % 0.333 mm in the test and
control groups, respectively Many studies have
emphasized the positive role of SCTG in increasing
keratinized gingiva width (Joly ez a/, 2007; Oates et a/,
2003; Cotdioli ez 4/, 2001; Han ez 4/, 2008; Hartis, 2002;
Bouchard ¢f 4/, 1994), attributing this to its ability to
induce epithelial cell differentiation at the recipient site
(Karring e# af, 1975). The granulation tissue originating
from the periodontal ligament, the tendency of the
mucogingival junction to preserve its position after
coronal displacement of the flap, and the amount of
exposed graft after suturing might also play roles in
increasing keratinized gingiva (Cordioli eza/, 2001; Han
et al, 2008). Also, the presence of keratinocyte growth
factor, which might promote keratinization of
epithelial cells and help the mucogingival junction
maintain its position, may explain the efficacy of SAAG
ininducing keratinization.

Patients in the SAAG group reported less pain and
edema. Analysis of visual analog scale data showed that
pain severity was significantly lower in the test group at
the 2- and 6-hour and 3- and 7-day postoperative
intervals. Analysis of edema ratings at 2 hours revealed
significant differences between the two groups, with
significantly less edema in the test group, clearly
reflecting the improved antimicrobial and anti-
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inflammatory properties of SAAG compared to SCTG.
In addition, the lack of a need for a second surgery in
the oral cavity, along with the aforementioned
important antimicrobial and anti-inflammatory factors
in the AM, which also include elastase-inhibiting factor
and interleukin-1 receptor antagonist (King ef 4/, 2003;
Kanyshkova ez a/, 2001; Gomes e# 4/, 2005; Romero ef
al, 1994; Rinastiti e af, 2006; Niknejad e 4/, 2008;
Oxlund e 4/, 2005; Calvin and Oyen, 2007), might
explain the reduced inflammation and pain in this
group.

A positive significant correlation was noted
between papilla dimensions (height and width of
papillae) and the amount of root coverage in this study.
This is in agreement with the findings of Haghighati e#
al. (2009) but conflicts with other studies (Betlucchi ez
al., 2005; Saletta e al, 2001); the differences might be
attributed to the different techniques used for assessing
papilla dimensions. Because the interdental papilla is
considered the most coronal hematologic bed after de-
epithelialization in mucogingival surgeries to which the
root-covering flap is anchored, an increase in papilla
dimensions might increase vascular exchange between
the hematologic bed and the flap (Zucchelli e# a/, 2006).
Although papilla dimensions can influence the amount
of root coverage, the sutface area of the de-
epithelialized portion might be more important than the
height or the width of the papilla alone. Therefore, the
SAAG might bea suitable alternative to the SCTG.
However, further studies are necessaty to measure
clinical parameters with a constant reference point to
facilitate 2 more accurate long-term evaluation of
gingival changes. Additionally, a study that focuses on
Miller Class I and II gingival recessions in a split-mouth
design with a larger sample size might yield more
accurate results.

Acknowledgment

The authors would like to thank Dr. Mohammad Javad
Kharazifard for statistical testing. This study was
supported by the Dental School Research Center of
Tehran University of Medical Sciences, Tehran, Iran.

References

Ainamo, J., and Bay, I. [Periodontal Indexes fot and in
Practice]. Tandlaegebladet 1976; 80:149-152.

Allen, E.P. and Miller, P.D. Coronal Positioning of
Existing Gingiva. Short Term Results in the
Treatment of Shallow Marginal Tissue Recession.
Journal of Periodontology1989;60:316-319.

Aroca, S., Keglevich, T., Nikolidakis, D., Gera, 1., Nagy,
K., Azzi, R. and Etienne, D. Treatment of Class III
ultiple Gingival Recessions: A Randomized
Clinical Trial. Journal of Clinical Periodontology 2010;
37:88-97.

Arya, SK,, Bhala, S., Malik, A. and Sood, S. Role of

Amniotic Membrane Transplantation in Ocular
Surface Disorders. Nepalese Journal of Ophthalmology

2010;2:145-153.

Bathla S. Periodontics Revisited. London: Jaypee Brothers
Medical Publishers, 2011:5.

Berlucchi, I., Francetti, L., Del Fabbro, M., Basso, M.
and Weinstein, R.L. The Influence of Anatomical
Features on the Outcome of Gingival Recessions
Treated with Coronally Advanced Flap and Enamel
Matrix Derivative: A 1-Year Prospective Study.
Journal of Periodontology 2005;76:899-907.

Borghetti, A., and Gardella, JP. Thick Gingival
Autogtaft for the Coverage of Gingival Recession:
A Clinical Evaluation. International Jowrnal of

Periodontics and Restorative Dentistry 1990;10:216-29.
Bouchard, P, Etienne, D., Ouhayoun, J.P.,, and Nilvzus,

R. Subepithelial Connective Tissue Grafts in the

Treatment of Gingival Recessions. Jo#rnal of

Periodontology 1994;65:929-936.

Bouchard, P, Malet, J., and Borghetti, A. Decision-
Making in Aesthetics: Root Coverage Revisited.
Journal of Periodontology 2000; 27:97-120.

Buhimschi, L.A., Jabr, M., Buhimschi, C.S., Petkova,
AP, Weiner, C.P. and Saed, GM. The Novel
Antimicrobial Peptide Beta3-Defensin is Produced
by the Amnion: A Possible Role of the Fetal
Membranes in Innate Immunity of the
Amniotic Cavity. American Journal of Obstetrics and
Gynecology 2004;191:1678-1687.

Burman, S., Tejwani, S., Vemuganti, G K., Gopinathan,
U. and Sangwan, V.S. Ophthalmic Applications of
Preserved Human Amniotic Membrane: A Review
of Current Indications. Cel/ and Tissne Banking
2004;5:161-175.

Cairo, E, Pagliato, U. and Nieti, M. Treatment of
Gingival Recession with Coronally Advanced Flap
Procedures: A Systematic Review. Journal of
Clinical Periodontology 2008; 35:136-162.

Calvin, SE. and Oyen, M.L. Microstructure and
Mechanics of the Chotioamnion Membrane with
an Emphasis on Fracture Properties. Annals of the
New York Academy of Sciences2007;1101:166-185.

Chambrone, L., Sukekava, E, Aracejo, M.G., Pustiglioni,
EE., Chambrone, L.A. and Lima, L.A. Root
Coverage Procedures for the Treatment of
Localized Recession-Type Defects. Cochrane
Database of Systematic Reviews 2009 Apr 15;
(2):CD 007161.

Chambrone, L., Sukekava, F,, Aracejo, M.G., Pustiglioni,
FE., Chambrone, L.A. and Lima, L.A. Root
Coverage Procedures for the Treatment of
Localized Recession-Type Defects: A Cochrane
Systematic Review. Journal of Periodontology
2010; 81:452-478.

Cordioli, G., Mortarino, C., Chierico, A., Grusovin,
M.G. and Majzoub, Z. Comparison of 2
Techniques of Subepithelial Connective Tissue
Graft in the Treatment of Gingival Recessions.



110 Journal of the International Academy of Periodontology 2013 15/4

Journal of Periodontology 2001;72:1470-1476.

Cueva, M.A., Boltchi, EE., Hallmon, W.W.,, Nunn, M.E.,
Rivera-Hidalgo, F. and Rees, T. A Comparative
Study of Coronally Advanced Flaps with and
without the Addition of Enamel Matrix Derivative
in the Treatment of Marginal Tissue Recession.

Josurnal of Periodontology 2004;75:949-956.

Davis, J.W. Skin Transplantation with a Reviewof 550
Cases at the Johns Hopkins Hospital. Johns

Hopkins Medical Journal 1910;15:307-396.

De Rotth, A. Plastic Repair of Conjunctival Defects
with Fetal Membranes. Archives of
Ophthalmology 1940;23:522-525.

De Rouck, T., Eghbali, R., Collys, K., De Bruyn, H. and
Cosyn, J. The Gingival Biotype Revisited:
Transpatency of the Periodontal Probe through
the Gingival Margin as a Method to Discriminate
Thin from Thick Gingiva. Journal of Clinical
Periodontology 2009; 36: 428433,

Goldman, H., Schulger, S., Fox, L. and Cohen, D.W,,
eds. Periodontal Therapy, 3rd ed. St. Louis: Mosby Co,
1964; 560.

Gomes, ].A., Romano, A., Santos, M.S. and Dua, H.S.
Amniotic Membrane Use in Ophthalmology.
Caurrent Opinions in Ophthalmology 2005;16:233-240.

Gray, JL. When Not to Perform Root Coverage
Procedutes. Journal of Periodontolagy 2000; 71:1048-
1049.

Gurinsky, B. A Novel Dehydrated Amnion Allograft for
Use in the Treatment of Gingival Recession: An
Observational Case Series. Journal of Implant and
Adyanced Clinical Dentistry 2009;1:65-73.

Haghighati, F, Mousavi, M., Moslemi, N., Kebria, M.M.
and Golestan, B. A Comparative Study of Two
Root Coverage Techniques with Regard to
Interdental Papilla Dimension as a Prognostic
Factor. International Journal of Periodontics and
Restorative Dentistry 2009;29:89-90.

Han, J.S., Vanchit, ., Blanchatd, S.B., Kowolik, M.J. and
Eckert, ]J.G. Changes in Gingival Dimensions
Following Connective Tissue Grafts for Root
Coverage: Compatison of Two Procedutes. Journal
of Periodontology 2008;79:1346-1354.

Hao, Y,, Ma, D.H., Hwang, D.G., Kim, W.S. and Zhang,
F.Identification of Antiangiogenic and
Antiinflammatory Proteins in Human Amniotic
Membrane. Cornea2000;19:348-352.

Harris, R.J. Root Coverage with Connective Tissue
Grafts: An Evaluation of Short- and Long-Term
Results. Journal of Periodontology 2002;73:1054-1059.

Harris, R.J. A Short-Term and Long-Term Comparison
of Root Coverage with an Acellular Dermal Matrix
and a Subepithelial Graft. Journal of
Periodontology 2004;75:734-743.

Hwang, D. and Wang, H.L. Flap Thickness as a

Predictor of Root Coverage: A Systematic Review.
Journal of Periodontology 2006;77:1625-1634.

Ishii, Y., Fujita, T., Okubo, N., Ota, M., Yamada, S. and
Saito A. Effect of Basic Fibroblast Growth Factor
(FGF-2) in Combination with Beta
Tricalcium Phosphate on Root Coverage in
Dog, Acta Odontologica Scandinarica2013;71:325 332.

Joly, J.C., Carvalho, A.M., Da Silva, R.C,, Ciotti, D.L. and
Cury, PR. Root Coverage in Isolated Gingival
Recessions Using Autograft Versus Allograft: A
Pilot Study. Journal of Periodontology 2007; 78:1017
1022.

Kanyshkova, T.G., Buneva, VN. and Nevinsky, GA.
Lactoferrin and Its Biological Functions.
Biochemistry (Moscow) 2001; 66:1-7.

Karring, T., Lang, N.P. and Loe, H. The Role of
Gingival Connective Tissue in Determining
Epithelial Differentiation. Jowrnal of Periodontal
Research1975;10:1-11.

Keceli, H.G., Sengun, D., Berberoglu, A. and Karabulut,
E. Use of Platelet Gel with Connective Tissue
Grafts for Root Coverage: A Randomized-
Controlled Trial. Journal of Clinical Periodontology
2008;35:255-256.

Kim, J.C. and Tseng, SC. Transplantation of Preserved
Human Amniotic Membrane for Surface
Reconstruction in Severely Damaged Rabbit
Corneas. Cornea 1984;14:473-495.

King, A.E., Critchley, H.O.D.,, Sallenave, ].M. and Kelly,
R.W. Elafin in Human Endometrium: An
Antiprotease and Antimicrobial Molecule
Expressed During Menstruation. The Journal of
Clinical Endocrinology and Metabolism 2003; 88:4426
4431.

King, A.E., Paltoo, A., Kelly, RW, Sallenave, M,
Bocking, A.D. and Challis, JR. Expression of
Natural Antimicrobials by Human Placenta and
Fetal Membranes. Placenta2007;28:161-169.

Kothiwale, S.V., Anuroopa, P. and Gajiwala, AL. A
Clinical and Radiological Evaluation of DFDBA
with Amniotic Membrane Versus Bovine Derived
Xenograft with Amniotic Membrane in Human
Periodontal Grade II Furcation Defects. Ce// and
Tissue Banking 2009;10:317-326.

Langer, B. and Langer, L. Subepithelial Connective
Tissue Graft Technique for Root Coverage. Journal
of Periodontology 1985;56:715-720.

Lindhe, L., Karring, T., and Lang, N.P, Eds. Clinical
Periodontology and Implant Dentistry, 5th ed.
London: Blackwell, 2008; 44,955-44,985.

McGuire, M.K,, Scheyer, E.T. and Schupbach, P.
Growth Factor-Mediated Treatment of Recession
Defects: A Randomized Controlled Trial and
Histologic and Microcomputed Tomography
Examination. Jowrnal of Periodontology 2009; 80:550-



Ghahroudi et al.: Root Coverage Using Amnion vs. Connective Tissue Graft 111

564.

McGuire, M.K. and Scheyer, E.T. Xenogeneic Collagen
Matrix with Coronally Advanced Flap Compared
to Connective Tissue with Coronally Advanced
Flap for the Treatment of Dehiscence Type
Recession Defects. Jou#rnal of Periodontology 2010;
81:1108-1117.

McLeod, DE., Reyes, E. and Branch-Mays, G.
Treatment of Multiple Areas of Gingival Recession
Using a Simple Harvesting Technique for
Autogenous Connective Tissue Graft. Journal of
Periodontology 2009; 80:1680-1687.

Meller, D., Pauklin, M., Thomasen, H., Westekemper,
H. and Steuhl, KP.Amniotic Membrane
Transplantation in the Human Eye. Dentsches
€rteblatt International 2011;108:243-248.

Meller, D., Pires, RT.,, Mack, R.J., e 4/, Amniotic
Membrane Transplantation for Acute Chemical or
Thermal Burns. Ophthalmolegy 2000;107:980-989.

Moslemi, N., MousaviJazi, M., Haghighati, E, Morovati,
SP. and Jamali, R. Acellular Dermal Matrix
Allograft Versus Subepithelial Connective Tissue
Graft in Treatment of Gingival Recessions: A 5-
Year Randomized Clinical Study. Josrnal of Clinical
Periodontology 2011;38:1122-1129.

Muller, H.P. and Eger, T. Masticatory Mucosa and
Periodontal Phenotype: A Review. International
Journal of Periodontics and Restorative Dentistry 2002;
22:172-183.

Nakamura, T., Yoshitani, M., Rigby, H., ez 4/, Sterilized,
Freeze-Dried Amniotic Membrane: A Useful
Substrate for Ocular Surface Reconstruction.
Investigative Ophthalmology & Visual Science
2004;45:93-99.

Nickles, K., Ratka-Kr Yger, P, Neukranz, E., Raetzke, P.
and Eickholz, P. Ten-year Results after Connective
Tissue Grafts and Guided Tissue Regeneration for
Root Coverage. Journal of Periodontolsgy 2010;
81:827-836.

Niknejad, H., Peirovi, H., Jorjani, M., Ahmadiani, A.,
Ghanavi, J. and Seifalian, A.M. Properties of the
Amniotic Membrane for Potential Use in Tissue
Engineering. Eurgpean Cells & Materials 2008;
88:99-105.

Novaes, A.B. Jr., Gtisi, D.C., Molina, G.O., Souza, S.L.,
Taba, M. Jr. and Grisi, M.F. Comparative 6-Month
Clinical Study of a Subepithelial Connective Tissue
Graft and Acellular Dermal Matrix Graft for the
Treatment of Gingival Recession. Journal of
Periodontology 2001;72:1477-1484.

Oates, T.W., Robinson, M. and Gunsolley, J.C. Surgical
Therapies for the Treatment of Gingival
Recession. A Systematic Review. Annals of
Periodontology 2003; 8:303-320.

Oxlund, H., Helmig, R., Halaburt, ].T. and Uldbejerg, N.
Biomechanical Analysis of Human

Chorioamniotic Membranes. Eurgpean Journal of
Obstetrics, Gynecology, and Reproductive Biology 1990;
34:247-255.

Paolantonio, M., Dolci, M., Esposito, P, e al,
Subpedicle Acellular Dermal Matrix Graft and
Autogenous Connective Tissue Graft in the
Treatment of Gingival Recession: A Comparative
1-Year Clinical Study. Journal of Periodontology 2002;
73:1299-1307.

Prato, P.G, Tinti, C, Vincenzi, G., Magnani, C,,
Cottellini, P and Clauser, C. Guided Tissue
Regeneration Versus Mucogingival Sutgery in the
Treatment of Human Buccal Gingival Recession.
Jonrnal of Periodontology 1992;63:919-925.

Rasperini, G., Silvestri, M., Schenk, R.K. and Nevins,
M.L. Clinical and Histologic Evaluation of Human
Gingival Recession Treated with a Subepithelial
Connective Tissue Graft and Enamel Matrix
Derivative (Emdogain): A Case Report. International
Journal of Periodontics and Restorative Dentistry 2000;
20:269-275.

Riau, A.K., Beuerman, R.W,, Lim, L.S. and Mehta, J.S.
Preservation, Sterilization and De-epithelialization
of Human Amniotic Membrane for Use in Ocular
Sutface Reconstruction. Biomaterials 2010;
31:216-225.

Rinastiti, M., Harijadi, Santoso, A.L. and Sosroseno, W.
Histological Evaluation of Rabbit Gingival Wound
Healing Transplanted with Human Amniotic
Membrane. International Josrnal of Oral and
Maccillofacial Surgery 2006; 35:247-251.

Roccuzzo, M., Lungo, M., Corrente, G. and Gandolfo,
S. Comparative Study of a Bioresorbable and a
Non-Resorbable Membrane in the Treatment of
Human Buccal Gingival Recessions. Josrnal of
Periodontology 1996; 67:7-14.

Romero, R., Gomez, R., Galasso, M., ¢# a/., The Natural
Interleukin-1 Receptor Antagonist in the Fetal,
Maternal, and Amniotic Fluid Compartments: The
Effect of Gestational Age, Fetal Gender, and
Intrauterine Infection. American Journal of Obstetrics
and Gynecology 1994;171:912-921.

Sabella, N. Use of Fetal Membranes in Skin Grafting,
Medical Records New York 1913, 83:478-480.

Said, D.G,, Nubile, M., Alomar, T., ¢ 4/, Histologic
Features of Transplanted Amniotic Membrane:
Implications for Corneal Wound Healing.
Opbhthalmology 2009;116:1287—-1295.

Saletta, D., Pini Prato, G., Pagliaro, U., Baldi, C., Mauri,
M. and Nieri, M. Coronally Advanced Flap
Procedure: Is the Interdental Papilla a Prognostic
Factor for Root Coverage? Journal of Periodontology

2001;72:760-766.

Solomon, A., Rosenblatt, M., Monroy, D, Ji, Z.,
Pflugfelder, S.C. and Tseng, S.C. Suppression of



112 Journal of the International Academy of Periodontology 2013 15/4

Interleukin 1Alpha and Interleukin 1Beta in
Human Limbal Epithelial Cells Cultured on the
Amniotic Membrane Stromal Matrix. British Journal
of Ophthalmolegy 2001;85:444-449.

Stern, M. The Grafting of Preserved Amniotic
Membrane to Burned and Ulcerated Skin. Journal of
the American Medical Association 1913;13:973-974.

Sullivan, H.C. and Atkins, JH. Free Autogenous
Gingival Grafts. 3. Utlization of Grafts in the
Treatment of Gingival Recession. Periodontics 1968;
6:152-160.

Tseng, S.C. Amniotic Membrane Transplantation for
Ocular Surface Reconstruction. Bioscience Reports
2001;21:481-489.

Zucchelli, G., Testori, T. and Sanctis, M.D. Clinical and
Anatomical Factors Limiting Treatment Outcomes
of Gingival Recession: A New Method to
Predetermine the Line of Root Coverage. Josrnal of

Periodontology 2006; 77:714-721.



