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1 | INTRODUCTION

| Franck Renouard* |

Abstract

Background: This report is intended to present a supplemental analysis of data from
a prior report (Aroca et al., 2010) to investigate factors associated with a complete
root coverage at 1 year. The purpose of the prior report was to investigate at 1 year
the adjunction effect of EMD for the treatment of Miller’s class Ill recession defects
using a coronally advanced modified tunnel/CTG technique with (test group) or with-
out (control group). The purpose of this report was to investigate additional factors
associated with root coverage in the same data set.

Materials and methods: On the 138 observations collected from 20 patients, a re-
gression model was used to highlight the relationship between the percentages of
root coverage (RC) and three following covariates: the distance from the tip of the
papilla and the contact point (DCP) at baseline, the group membership (control vs.
test) and tooth position in the mouth (maxillary vs. mandibular).

Results: The statistical analysis showed that there was a significant effect of the DCP
at baseline (p = 0.01) and of the tooth type (p <.001) on the percentage of RC at
1 year, whereas no significant difference between the two techniques (group mem-
bership effect) was shown (p = 0.69).

Conclusion: The probability to obtain a complete root coverage decreases when the
DCP at baseline increases. Moreover, maxillary teeth are more likely to give better
RC than mandibular teeth. However, in this analysis similar to the last, there was no

group effect.
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complete root coverage, connective tissue graft, coronally advanced modified tunnel, Miller’s
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coronally advanced flap (Zucchelli & De Sanctis, 2000) or from tun-
nel approaches (Allen, 1994; Azzi & Etienne, 1998; Tozum & Dini,

Multiple adjacent recessions are challenging defects since they pres-
ent a number of critical anatomic features as large surgical field, fre-
quently shallow vestibules and prominent roots as well as a variation
in the size of defects and residual keratinized tissue.

Different surgical techniques have been proposed for the

treatment of multiple adjacent recession, mainly derived from the

2003; Zabalegui, Sicilia, Cambra, Gil, & Sanz, 1999; Zuhr, Fickl,
Wachtel, Bolz, & Hirzeler, 2007). The predictability of these pro-
cedures in the treatment of Miller’s class | and class Il (Miller, 1985)
multiple gingival recessions has been recently reconsidered, report-
ing high level of efficacy and an improvement in the clinical results

when graft-based subepithelial connective tissue procedures were
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performed (Chambrone & Tatakis, 2015; Graziani et al., 2014). Few
data are available for the treatment of multiple Miller’s class Il gin-
gival recessions. These defects result more challenging, mainly due
to the loss of inter-proximal bone and soft tissues, resulting in an
increased avascular surface and a reduced inter-proximal periosteal
bed. Despite that, recent studies have shown encouraging results,
demonstrating that the loss of inter-dental attachment alone may
not represent a limit in terms of recession. (Chambrone & Tatakis,
2015).

In a recent randomized clinical trial, Cairo etal. (2012)
showed that the use of CTG in single class Ill recessions leads
to high probability of CRC when the inter-dental attachment
level (IDAL) was equal or less than 3 mm. In this study, the influ-
ence of the distance measured between the contact point and
the tip of the papilla (DCP) is not mentioned. Esteibar, Zorzano,
Cundin, Blanco, and Medina (2011) in a case series evaluated
the pre-surgical and surgical variables to predict the CRC in 121
class Il recessions. In this study, where 47% of treated reces-
sions achieved a CRC, the following variables, according to the
authors, could explain the outcome: integrity of inter-proximal
soft tissue, thickness of CTG greater than 2 mm, inter-proximal
bone loss not exceeding 3 mm and an initial recession width not
greater than 3 mm.

In a study in which a tunnel technique was modified by sepa-
rating the entire inter-proximal papilla from the bone, allowing for a
more coronal positioning for the connective tissue coverage, com-
plete root coverage (CRC) of all multiple Miller class Il recessions
was obtained in eight patients of 20 (Aroca et al., 2010).

Classifications of root coverage procedures not only categorize
the anatomical situations, but also indicate the possibility of obtain-
ing a CRC, that is the biological healing potential of the lesion. This
potential is reduced mainly when multiple class Il and class IV reces-
sions type defects (Miller 1985) are treated, at least with a free gin-
gival graft, due to the inter-dental attachment loss. Several factors
may contribute to obtain a CRC. Thus, clinicians should consider of
paramount importance the identification of prognostic factors for
obtaining a full coverage in challenging clinical situations as multiple
class Il recession defects.

The aim of this report was to further investigate the relationship
between root coverage and papilla height in mandibular and maxil-
lary teeth using a regression model applied to data of a randomized,
controlled, split-mouth study comparing a CAMT technique with
subepithelial CTG with or without the adjunction of EMD for the
treatment of Miller’s class Il recession defects (Aroca et al., 2010).
This methodology of data analysis has been widely used in the liter-

ature, as in a recent study by Cairo et al., 2015.

2 | MATERIALS AND METHODS

2.1 | Sample size calculation

Description of sample size calculation is reported in a previous paper
(Aroca et al., 2010).

Clinical Relevance

Scientific rationale for the study: The knowledge of prognos-
tic factors for obtaining a complete root coverage (CRC) in
challenging clinical situations, as for multiple class Il reces-
sion defects, is of paramount importance for planning sur-
gical treatment.

Principal findings: The lower the distance of the tip of the
papilla and the contact point at baseline, the higher the
percentages of RC. Moreover, RC results better in maxil-
lary teeth than in mandibular teeth.

Practical implications: The probability to obtain a CRC is
more than 89% when the distance from the tip of the pa-
pilla to the contact point at baseline is less than 3 mm for
maxillary teeth, whereas for mandibular teeth, the proba-
bility is 34%.

Twenty patients per treatment group were recruited, allowing
for possible dropouts, to provide 80% power to detect a true 20%

difference between test and control in root coverage percentages.

2.2 | Study design

This study was a split-mouth, randomized clinical trial in which one
side of the maxilla (or mandible) served as test and the opposite side

as control.

2.3 | Population

Subject included in this study presented.

1. At least three adjacent gingival recessions on both sides of
the maxillary or mandibular arch

2. A full-mouth plaque score of <20% (O’Leary, Drake, & Naylor,
1972)

Exclusion criteria were:

1. Systemic diseases that could affect the outcome of the
therapy;

2. Smoking

3. Pregnancy

2.4 | Intervention

Details of intervention were presented in a previous paper (Aroca
et al., 2010). The same experienced periodontist (S.A) performed
both procedures (at test and control sites) during the same surgical

session.
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Before incision, composite stops were placed at the con-
tact points and a root planning of the exposed root area was
performed with Gracey curettes (Hu-Friedy, Chicago, IL, USA).
Ethylenediaminetetraacetic (EDTA) was applied on the test sites,
whereas no chemical was used on the control sites.

The surgical procedure, based on a modified tunnel design by
Azzi and Etienne (1998) was performed as follows: initial sulcular
incisions was carried out with a tunnel knife - elevator instrument.
With the same instrument a mucoperiosteal flap elevation was ex-
tended beyond the mucogingival junction (MGJ) and under each
papilla. In order to move the flap and the papilla in a coronal direction
without tension, muscle fibres on the inner part of the mucosa were
cut using Gracey curettes.

A 1.0 1.5 mm thick connective tissue harvesting was performed
starting from the retromolar area (when possible) and continuing to-
wards the mesial aspect, depending on the required size of the graft.
The donor site was then sutured with 5-0 polyglactin 910 (Vicryl,
Ethicon, Johnson & Johnson International, St-Stevens-Woluwe,
Belgium).

The graft was then inserted under the tunnel as described by
Allen (1994). EMD was applied to the test sites only. Suspended hor-
izontal mattress sutures around the contact points (Azzi & Etienne,
1998) maintained the flap in a position slightly coronal to the cemen-
toenamel junction (CEJ), covering the CTG.

Analgesics (3,250 mg acidum nifluminicum) (Donalgin, Richter,
Budapest, Hungary) for 3-4days and antibiotics (3,300 mg
Dalacin-C) (Dalacin-C, Pfizer KFT, Budapest, Hungary) for 5 days
were given to all patients. They were also informed not to brush
their teeth in the surgical areas until suture removal and instructed
to rinse their mouths with a 0.12% chlorhexidine solution twice a day
for 1 min. Two weeks after surgery, sutures were removed and all
patients were checked and instructed in mechanical tooth cleaning
of the operated areas using a soft toothbrush and a roll technique.
Clinical measurements and sessions of prophylaxis were scheduled
at 1, 3, 6 and 12 months.

2.5 | Clinical assessments

A blinded examiner assessed using a Hu-Friedy periodontal probe
(PCP-UNC 15 periodontal probe, Hu-Friedy) the gingival recession
(REC) and the distance between the contact point and the top of
the papilla at the mesial aspect of the tooth (DCP) at 28 days and at
3 months, 6 months, 12 months. The examiner was calibrated evalu-
ating recessions in five subjects not involved in the study on two
occasions 24 hr apart (Aroca et al., 2010).

2.6 | Statistical analysis

A statistical analysis was performed using the R software. Repeated
measurements were carried out including 138 observations for 20
patients. To assess the percentage of root coverage at 1 year (RC),
the analysis was focused on the ordinal variable Y with four catego-
ries given by:
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if O<RC<50%

if 50<RC<75%
if 75<RC<100%
if RC=100%

N WO N R

Few observed cases with RC at 1 year ranged between 0% and
25%,; for the first category a larger interval was applied, in order to
reach a relatively homogeneous number of observations among cat-
egories. Descriptive statistics of data were first performed through
scatter plots and bar plots, in order to describe dataset.

The main aim in the analysis was to explain the RC at 1 year, rep-

resented by categorical variable Y the DCP, the clinical attachment

TABLE 1 Clinical parameters at baseline and at 1 year

Test Control p-value

Pl (1-3)
Baseline 0.1+0.1 0.1+0.1 >0.999
1 years 0.2+0.3 0.2+0.2 >0.999
p-value >0.999 >0.999

Gl (1-3)
Baseline 0.1+0.1 0.1+0.1 >0.999
1 years 0.1+0.2 0.1+0.1 >0.999
p-value >0.999 >0.999

REC (mm)
Baseline 3.5+1.5 3.2+14 >0.999
1 years 0.8+1.1 0.6+0.9 >0.999
p-value >0.999 >0.999

CAL (mm)
Baseline 48+19 4.7 +x1.7 >0.999
1 years 19+11 1.9+1.0 >0.999
p-value <0.001 <0.001

PD (mm)
Baseline 1.4+0.7 1.5+0.7 0.645
1 years 1.1+04 1.2+0.5 0.478
p-value 0.264 0.294

KWG (mm)
Baseline 25+14 2.6+1.3 0.812
1 years 27+1.0 28+1.1 0.788
p-value 0.805 0.797

DCP (mm)
Baseline 29+14 27+1.3 0.634
1 years 1.7+1.2 1.6+1.2 0.788
p-value 0.004 0.007

RC (%)
1 years 82+ 25 83+26 0.90

CRC (%)
1 years 40 (8/20) 40 (8/20) 1
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loss (CAL), the group membership and the tooth position in the
mouth. Given the repeated measurements done on subjects, the
analysis was performed through a mixed effect regression model for
ordinal responses to assess the influence of these factors (Agresti,
2010). More precisely, the cumulative model with probit link was
considered to make the analysis such as the cumulative probability
that the ordinal variable Yij for the tooth j(j = 1,..., n) of the subject
i(i=1,..., 20) is lower than the category m(m = 1,...,4), is defined by:

Pr(Y; <mlb;) = Flz,, — 8 Bgroup — diiPoce — tiiBPrype — lifca—bi) (1)

where 3;; is the group membership indicator which is equal to O
for the control group (modified tunnel/CTG technique without
EMD) and 1 for the test group (modified tunnel/CTG technique
with EMD), dij is the DCP (in mm) at baseline, tij is the tooth type
indicator which is equal to O for the maxillary (MX) tooth and 1
for the mandibular (MD) tooth, Iij is the clinical attachment loss
(in mm), Baroup Poce Brype aNd Pcp are the parameters associated
with the group effect, the DCP effect and the tooth type effect,
respectively. To take into account the dependence among multiple
sites in the same patient (n, measurements from a same subject i) in
the regression model, the subject-specific random effect b, was in-
cluded, assuming to be normally distributed with zero mean. Then,

the parameters (z,) , are the thresholds associated with the

m=1,.,
category, and F is the standard normal cumulative distribution

function.

3 | RESULTS

One hundred thirty-eighth recession defects were treated in 20
patients. Ten subjects presented recessions in the maxillary arch
and the other 10 had defects in the mandibular arch. Ten patients
presented recessions only at the anterior teeth (five on the maxilla

and five on the mandible), seven subjects had sites that also involved

~
[3,]
i

DCP at baseline
[4,]
o

N
w
L

@ [0%:50%] [50%75%] [75%:100%] =100%

bicuspids (two in the maxilla and five in the mandible) and three sub-
jects had sites involving maxillary bicuspids and molars.

Baseline data were homogeneous for all of the 20 patients en-
rolled. At 1 year, PI, Gl, PD and KGW values were not statistically
different within and between groups (Table 1).

A significant post-surgical improvement in root coverage was
observed at 1 year in both groups when compared with baseline.
In the test group, the mean recession depth decreased significantly
from 3.5+ 1.5 mm (baseline) to 0.8 + 1.1 mm (1 year), with a per-
centage of RC of 82 + 25 and a CRC in eight of 20 patients (40%).
In the control group, mean recession depth significantly decreased
from 3.2 + 1.4 (baseline) to 0.6 £ 0.9 mm. (1 year), with a percentage
of RC of 83 + 26 and a CRC in eight of 20 patients (40%). Both treat-
ments resulted in a significant CAL gain (3.11 and 2.86 mm for test
and control groups, respectively), without significant differences at
1 year between test and control group.

In the test group and control group the DCP decreased signifi-
cantly from 2.9 + 1.4 mm (test) and 2.7 + 1.3 mm (control) at baseline
to 1.7 £ 1.5 mm (test) and 1.6 + 1.3 mm (control) at 28 days and to
1.7 + 1.2 mm (test) and 1.6 £ 1.2 mm (control) at 1 year. When ex-
pressed as a percentage, DCP decreased at 1 year of 58.6% (test)
and 59.2% (control), showing a vertical gain of the papillae of 41.3%
(test) and 40.7% (control) in both groups. These results were not sta-
tistically different between the two treatment groups.

Figure 1 shows the distributions of the numerical variables over
the four ordinal classes of RC. The DCP at baseline demonstrates
a tend on the RC classes, where higher values of DCP were mainly
associated with the class(es) relative to lower RCs (Figure 1a). The
RC at 1 year appeared to slightly decrease with an increase in DCP
(Figure 1a). In opposite, the CAL at baseline did not have any im-
pact on the RC: similar distributions whatever the classes of RC
(Figure 1b).

S. Similar distributions were observed according to the group
(test or control) and tooth position (maxilla or mandible), as illus-
trated in Figure 2. The distribution of different percentages of RC

125-
100 .
@ .
<
T "
e 754
0
®
<
O 501
[
25
(b) [0%:50%] [50%:75%] [75%:100%] =100%

FIGURE 1 Distributions of DCP at baseline (a) and CAL at baseline (b) with respect to the four ordinal classes of RC
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FIGURE 2 Bar plots of the distributions of different categories for root coverage at 1 year (x-axis) given the group membership (control
group on the left and test group on the right) and the tooth type (maxillary at the top and mandibular at the bottom)

(0%-50%, 50%-75%, 75%-99%, 100%) appeared to be similar be-
tween both control and test groups, but it differed among the type
of teeth. Indeed, maxillary teeth seemed to get a better root cover-
age than mandibular teeth (Figure 2).

Regarding the estimation of model defined in equation (1), the
group membership (control vs. test) and the CAL at baseline did not
influence the RC (p-value = 0.68 and p-value = 0.92, respectively),
whereas the effects of DCP and the type of tooth were statisti-
cally significant (p-value = 0.01 and p-value < .001, respectively) to

explain the RC at 1 year (Table 2). The estimation of the parameter
associated with DCP was negative: the probability to have higher
percentages of RC decreased when the DCP at baseline increased.
Moreover, there was a significant difference between maxillary and
mandibular teeth, as the RC resulted better for maxillary teeth than
for mandibular teeth (Table 2).

The probability to observe a CRC decreased when the DCP in-
creased whatever the tooth position (solid line in Figure 3). However,
given an identical DCP value, the probability to obtain a CRC was
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TABLE 2 Estimation of regression model parameters associated
with the group covariate (ﬁgmup), the type of teeth covariate (ﬂtype),
the distance CP at baseline () and the CAL at baseline (5., ),
with the standard error (SE) and p-value associated with the Wald'’s
test

Coefficients SE p-value
Baroup -0.09 0.23 0.68
Prype -1.66 0.43 <.001**
Bocp -0.29 0.12 0.01*
PeaL 0.01 0.09 0.92

*p-value < 0.05; **p-value < 0.001.

greater for maxillary teeth (Figure 3, MX) than for mandibular teeth
(Figure 3, MD).

4 | DISCUSSION

Data from the previous article (Aroca et al., 2010) indicate that
both treatments of CAMT were able to significantly decrease re-
cession depth (from 3.5 + 1.5 mm to 0.8 + 1.1 mm for test group;
from 3.2+ 1.4 to 0.6 £ 0.9 mm for control group), resulting in a
remarkable CAL gain (3.11 and 2.86 mm for test and control
groups, respectively). Moreover, a CRC was obtained, irrespective
of the treatment group, in all the recessions present in eight of 20
patients.

This study measured also the distance from the tip of the papilla
and the contact point. This distance decreased by 58.6% (test) and
59.2% (control), showing a vertical gain of the papillae of 41.3% (test)
and 40.7% (control) in both groups. In a recent case series treating

68 gingival recessions in nine patients with a MCAT (Yaman, Demirel,

e _
< |
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©o |
£ o
-
©
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©
a < |
o
i
= —— Full root coverage
Root coverage = 75%
------- Root coverage = 50%
g | ---- Root coverage = 0%

0 1 2 3 4 5 6 T 8 9
Distance CP (mm)

Aksu, & Basegmez, 2015), a statistically significant difference be-
tween baseline and 12-month DCP values was found, with an inter-
dental tissue gain of 73%. The role of the CTG in this type of surgical
procedure, aiming to treat multiple recessions with inter-dental hard
and soft tissue loss, is not only to support the gingival margin but
also to be a determining factor in supporting post-surgical papilla
position.

Measurement of DCP allowed to investigate the relationship be-
tween this clinical parameter and the root coverage. From the esti-
mation obtained on the observed data, more precisely was studied
the evolution of the cumulative probabilities that, at 1 year, the RC
was at least 0%, 50%, 75% higher or equal to 100%, given different
values of DCP at baseline (Table 3). When the DCP at baseline was
3 mm, the probability to obtain a CRC was 0.89 for a maxillary tooth,
whereas it was equal to 0.34 for a mandibular tooth. Moreover, the
estimated probabilities to obtain a RC greater than, or equal to 75%
for maxillary teeth were 0.99, 0.98 and 0.92 for DCP of 0.0, 0.2 and
4 mm, respectively, while these probabilities were equal to 0.82,
0.63 and 0.40 for mandibular teeth.

Similar methodology was utilized by Cairo et al. (2012), who re-
ported that ICAL is a strong predictor of root coverage outcomes
for both RecRed and CRC. The statistical analysis used in this
study showed that when ICAL was less than 3 mm at baseline, the
probability to obtain CRC was greater than 80% using CAF + CTG.
However, as a predictor for RC the authors did not use the DCP, that
is the integrity of inter-dental soft tissue. Furthermore, the study
was conducted in single recession defects.

On the other hand, no influence was evidenced on RC when CAL
gain was evaluated.

This finding is not in accordance with results from the previously
mentioned study (Cairo et al.,2012). This difference may be due to
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FIGURE 3 Average evolution of the cumulative probability of root coverage (y-axis) according to the Distance CP at baseline (x-axis) for
the two tooth types (MX: maxillary on left; MD: mandibular on right), given the model estimation without group covariate



AROCAET AL.

Jounl OfCIin ic al—W ILE YJ—867

Periodontology

TABLE 3 Estimations of cumulative probabilities relative to root coverage given different distance arbitrary values CP

Distance CP (mm)

(0] 1 2 3

Maxillary teeth

Pr (Root coverage = 100%) 0.98 0.97 0.94 0.89

Pr (Root coverage = 75%) 0.99 0.99 0.98 0.96

Pr (Root coverage = 50%) 1.00 1.00 1.00 1.00

Pr (Root coverage = 0%) 1.00 1.00 1.00 1.00
Mandibular teeth

Pr (Root coverage = 100%) 0.67 0.56 0.45 0.34

Pr (Root coverage = 75%) 0.82 0.73 0.63 0.52

Pr (Root coverage = 50%) 0.98 0.96 0.92 0.87

Pr (Root coverage = 0%) 1.00 1.00 1.00 1.00

the different types of the defects treated: multiple vs. single reces-
sions, this difference implies a different flap dimension that is larger
when treating multiple recessions.

Also while tunnel technique maintains an intact papilla, the cor-
onally advanced flap is designed to separate the buccal part of the
papilla from its body. This difference can in fact have an influence on
vascularization of the marginal aspect of the flap at least in the early
healing phases (McLean, Smith, Morrison, Nasjleti, & Caffesse,1995).

Moreover, papillae are coronally translocated in the tunnel tech-
nique maintaining their integrity, this may allow for improved coronal
blood supply when compared with coronally advanced flap where
the papillae remain in their original position.

Our data were able to highlight the impact of tooth position on
the achievement of a CRC. In fact, maxillary teeth achieved a higher
percentage of root coverage than mandibular teeth. From a biologi-
cal standpoint, differences in CRC between maxillary and mandibu-
lar teeth could be explained by the different anatomical situation of
the inter-dental spaces, that is: bigger papillae (papilla width) in the
upper arch and this anatomical situation may influence the amount
of vascularization and dimensional stability. Another explanation
could be the presence in the lower jaw of lip muscles and a minor
vestibular depth, which could result in difficulty to coronally mobi-
lize tissues and in a lower percentage of root coverage.

From a clinical standpoint, the results of this study support the
key role of the evaluation of the distance between the tip of the
papilla and the inter-dental contact point in order to anticipate root
coverage which can be obtained with a CAMT in the treatment of
multiple class Il recession defects while they do not support the im-

portance of CAL as a predictor for CRC in multiple recessions.

5 | CONCLUSIONS

At 1 year, the percentage of RC is statistically dependent on the DCP
at baseline and on the tooth position. Indeed, the probability to ob-
tain higher percentage of RC decreases when the DCP at baseline

4 5 6 7 8 9

0.83 0.75 0.65 0.54 0.42 0.31
0.92 0.87 0.80 0.71 0.60 0.49
0.99 0.99 0.97 0.95 0.91 0.86
1.00 1.00 1.00 1.00 1.00 1.00
0.24 0.16 0.10 0.06 0.03 0.02
0.40 0.30 0.20 0.13 0.08 0.05
0.80 0.71 0.61 0.49 0.38 0.28
1.00 1.00 1.00 1.00 1.00 1.00

increases. Moreover, maxillary teeth are more likely to have a better
RC at 1 year than mandibular teeth. As for the study groups, there is
no significant difference between the CAMT with EMD and CAMT
without EMD to explain the RC.
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