
ABSTRACT

Purpose: This systematic review aimed to compare the efficacy, defined in terms of the mean 
percentage of root coverage (mRC), of surgical treatment approaches combined with adhesive 
restorations of non-carious cervical lesions (NCCLs) to that of root coverage alone in patients 
with a single gingival recession (GR) and NCCL.
Methods: A literature search was conducted to identify longitudinal studies reporting the mRC 
following treatment for the correction of GR defects associated with NCCLs using a combination 
of surgical and restorative techniques in systemically and periodontally healthy patients.
Results: The search resulted in the retrieval of 12,409 records. Seven publications met the 
inclusion criteria for the qualitative synthesis of data. The mRCs ranged from 69% to 97%. In 
the medium term, the gingival margin position was more stable when a connective tissue graft 
(CTG) was used, independently of whether restoration of teeth with NCCLs was performed.
Conclusions: The strength of the evidence was limited by methodological heterogeneity 
in terms of study design as well as the unit and period of analysis, which precluded a meta-
analysis. Although no definitive conclusion could be drawn due to the lack of sufficient 
evidence to estimate the effectiveness of the interventions, CTG-based procedures contributed 
to gingival margin stability regardless of the performance of restoration to treat NCCLs.

Keywords: Dental restoration; Gingival recession; Permanent; Surgical flap, autograft;  
Tooth wear

INTRODUCTION

Gingival recession (GR) refers to apical displacement of the gingival margin beyond 
the cementoenamel junction (CEJ) [1,2]. This is a relatively common condition with a 
multifactorial etiology, and the occurrence of GR tends to increase with age [3,4]. Although 
GR is not considered a disease per se, its presence increases the risk of developing dentin 
sensitivity [5], and it is also an esthetic concern when located on the anterior teeth, negatively 
impacting quality of life [6].
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The treatment of GR defects poses a challenge to periodontists, especially in cases associated 
with the loss of hard dental tissue caused by non-carious cervical lesions (NCCLs) [7]. The 
presence of NCCLs increases the complexity of treatment planning for root coverage, as these 
lesions affect the predictability of the results and are associated with a greater likelihood of 
recurrence of the recession [7-10].

Techniques have been developed and improved over the years to increase the predictability 
of the surgical outcome and the mean percentage of root coverage (mRC), while achieving 
satisfactory esthetic results [11,12]. In a systematic review including only randomized clinical 
trials (RCTs), Madeley and Duane (2017) [13] concluded that the combination of a coronally 
advanced flap and connective tissue graft (CAF+CTG) achieved the most predictable results 
and should therefore be considered the “gold standard.”

Despite the negative influence of NCCLs on the outcomes of root coverage procedures [8], 
some researchers [14-16] have achieved promising results by employing a combination of 
surgical and restorative treatments. Santamaria et al. [14] reported an mRC of 60% after 2 
years of follow-up for GR defects combined with NCCLs by CAF+CTG and restoration of 
the lesion with composite resin (CR). Furthermore, Cairo et al. [16] reported an mRC of 
71% when employing the same restorative technique and material. These discrepancies 
in the literature hinder the interpretation of the results and, consequently, evidence-
based therapeutic decision-making. Thus, questions remain regarding the need for 
NCCL restoration and the restorative material associated with the best results in terms 
of root coverage. Therefore, this systematic review of clinical trials aimed to compare the 
mRC between treatment approaches combining root coverage techniques with adhesive 
restorations and those involving root coverage alone, in patients with a single GR and NCCL.

MATERIALS AND METHODS

The research question was “Does NCCL restoration negatively impact root coverage outcomes 
in patients with both GR defects and NCCLs treated using CAF with or without CTG?”

The population, intervention, comparison, outcomes, and study design (PICOS) framework was 
used to guide the inclusion and exclusion of studies for the above-mentioned focused question:

Population (P): patients with both GR defects and NCCLs.
Intervention (I):  recessions treated with CAF with or without CTG + adhesive restoration 

of the NCCL.
Comparison (C): all recessions treated with CAF with or without CTG.
Outcome (O): mRC achieved.
Study design (S): randomized controlled trials.

Protocol and registration
The protocol of the present systematic review was registered in the International Prospective 
Register of Systematic Reviews (PROSPERO, identification number: CRD42018093601). 
This article followed the recommendations of the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses statement [17].
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Eligibility criteria
Population
To be included, the participants of clinical trials were required to be adults who were 
systematically and periodontally healthy [18], and had a single GR defect combined with an 
NCCL treated with root coverage surgery with or without adhesive restoration of the NCCL, 
with at least 6 months of postoperative follow-up.

Studies that included teeth with carious lesions or multiple GRs, smokers, and individuals 
with a history of periodontal surgery or treatment at the site in question were excluded from 
the review. No restrictions were imposed regarding the classification of the type of GRs or the 
minimum number of participants in the studies.

Interventions and comparisons
For the intervention groups, the following procedures were considered:

CAF and glass ionomer cement restoration (CAF+GIC);
CAF and resin-modified glass ionomer cement restoration (CAF+GIC-R);
CAF and CR restoration (CAF+CR);
CAF and CTG and glass ionomer cement restoration (CAF+CTG+GIC);
CAF, CTG, and resin-modified glass ionomer cement restoration (CAF+CTG+GIC-R);
CAF and CTG and CR restoration (CAF+CTG+CR).

For the control groups, only surgical periodontal procedures performed in the region with or 
without NCCL were considered (CAF and CAF+CTG).

Outcomes
1) Primary outcome
The primary outcome was the mRC, defined as the difference in the distance from the 
gingival margin to a reference point (e.g., CEJ, marking of a stent, incisal margin, etc.), 
measured before and after the intervention and multiplied by 100.

Secondary outcomes
1) Width and thickness of the keratinized tissue
The keratinized tissue width was defined as the distance between the mucogingival junction 
and the free gingival margin [19]. Keratinized tissue thickness was defined as the distance 
between the gingival surface and the bone.

2) Clinical periodontal variables
The gain in clinical attachment was the difference between the clinical attachment levels 
before and after the intervention. Probing depth and bleeding on probing were analyzed 
considering the methodological differences described in the studies.

3) Dentin sensitivity and esthetic assessment
Dentin sensitivity and esthetic assessments were performed using different assessment 
methods, as described in the studies.

Search strategy
Searches were performed by 2 reviewers (LM and CA) in the Ovid MEDLINE, Ovid Embase, 
and BIREME databases. Hand searches were also performed of the reference lists of the 
articles included and in specialized journals, including the Journal of Periodontology, Journal 
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of Clinical Periodontology, Journal of Periodontal Research, and Journal of Dental Research, for other 
potentially eligible studies. Considering the risk of publication bias, the OpenGrey database 
was also searched to survey the gray literature.

The search covered the period from January 1946 to May 2020. A search for ongoing studies 
was performed in the following clinical trial registry platforms: Current Controlled Trials, 
International Clinical Trials, and ClinicalTrials.gov. No restrictions were imposed on 
language or year of publication. Studies published in other languages had their titles and 
abstracts translated into English, which made the selection possible.

A highly sensitive search strategy was developed for this study. The strategy for MEDLINE 
and Embase involved a combination of MeSH terms and keywords. The search strategy 
formulated for MEDLINE was subsequently modified for Embase, when appropriate. The 
details of the electronic search are listed below.

Population: “(Cervical AND (tooth wear OR lesions))” OR “Tooth (wear$ OR cervix$ OR 
root$)” OR “Gingival (recession$ OR margin$)” OR “(step AND defects)” OR “Abrasion$” 
OR “Erosion$” OR “Attrition$” OR “Abfraction$” OR “Cemento-enamel AND Junction” OR 
“Dentine” OR “Enamel”

Intervention: “Glass ionomer cement$” OR “Resin$” OR “(Resin$ AND (modified glass-
ionomer$ OR composite$)” OR “(Composite$ AND (restauration$ OR resin$)” OR 
“Compomer$” OR “flowable AND (composite OR material$)” OR “(Connective AND 
tissue graft$)” OR “(Subepithelial AND connective)” OR “((Reconstructive procedure$ OR 
periodontal plastic OR mucogingival OR mouth mucosa OR gingival OR flaps OR grafts OR 
connective tissue) AND surg$)” OR “(Transplantation AND autologous)” OR “Root coverage 
procedure” OR “Coronally advanced flap procedure” OR “Coronally positioned flap”

Comparison: “(Connective AND tissue graft$)” OR “(Subepithelial AND connective)” OR 
“((Reconstructive procedure$ OR periodontal plastic OR mucogingival OR mouth mucosa 
OR gingival OR flaps OR grafts OR connective tissue) AND surg$)” OR “(Transplantation 
AND autologous)” OR “Root coverage procedure” OR “Coronally advanced flap procedure”

Outcomes: “Wound healing” OR “Root AND (coverage OR sensitivity)” OR “Dentin$ AND 
(Sensitivity OR hypersensitivity)” OR “Periodontal AND (plastic OR surg$)” OR “Periodontal 
attachment” OR “(Attachment AND clinical gain)” OR “Keratinized Tissue” OR “Probing 
Depth” OR “Gingival Bleeding” OR “Root AND Coverage”

Type of study: “(prospective OR cohort OR longitudinal OR observational)” OR “Cohort” OR 
“((clinical) AND trial$)” OR “(follow AND up)”

These terms were combined in the following manner: Population AND Intervention AND 
Comparison AND Outcome AND Type of study. Ambiguous or incomplete information was 
clarified, whenever possible, by the original authors. The reference lists of all articles included 
and the relevant review articles were also searched for additional potentially eligible studies.

Assessment of the eligibility of studies and the data extraction method
A 3-stage selection process was performed independently and in duplicate. At each step, 
divergent opinions were resolved through discussion. If a consensus was not reached 
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regarding the inclusion of a title or abstract, the reference in question was included in the 
following stage.

The initial stage (selection based on titles [LM and CA]) was conducted to eliminate 
materials that were irrelevant to the review, title by title, from an Excel list exported from the 
reference manager (EndNote Desktop; Clarivate Analytics, London, UK). In the second stage 
(selection based on abstracts [LM and CA]), studies were included or excluded based on the 
type of recession (single or multiple), follow-up period, evaluated outcomes, participants' 
systemic and periodontal status, and smoking habit. The third stage (LM and CA) involved 
reading the full texts using data extraction forms to determine the eligibility of the studies 
based on the previously defined inclusion/exclusion criteria, to appraise the methodological 
quality, and to extract the relevant characteristics and outcomes of the studies.

The agreement level between the reviewers during the first, second, and third selection 
stages was calculated using the κ statistic. After extraction, the relevant data were reviewed 
by the first author. Divergent opinions were resolved through discussion. If a consensus was 
not reached, a third reviewer (BF) was consulted to make the final decision.

Appraisal of methodological quality
The methodological quality of the studies included in the systematic review was appraised 
independently and in duplicate by 2 reviewers (LM and CA) as part of the data extraction 
process. This was performed using the Risk of Bias assessment tool developed by the Cochrane 
Collaboration [20], which considers the following 7 domains: random sequence generation, 
allocation concealment, selective reporting, blinding of participants and researchers, blinding 
for evaluation of results, incomplete outcome data, and other sources of bias.

Data synthesis and analysis
The extracted data were gathered and grouped into tables. A descriptive analysis was performed 
to quantify and group the data and the characteristics of the study. For the data collected from the 
included studies, a thorough descriptive presentation was planned without anticipating statistical 
quantification or comparisons, due to the wide variability in the methods used to determine CEJ 
levels, which may influence the reported mRC. Moreover, there was high heterogeneity in the 
treatment approaches for GR defects associated with NCCLs among the studies.

Quantitative analysis
Due to the methodological heterogeneity and the differences in the assessment criteria and 
evaluation periods, it was not possible to perform meta-analyses of the outcomes of interest.

RESULTS

Study characteristics
The database searches led to the retrieval of 12,409 records and 3 from other sources, 2,628 
of which were duplicates and were removed. Thus, 9,781 titles were analyzed for the selection 
of abstracts, and 25 articles were then selected for full-text analysis. Seven studies in 9 
publications met the eligibility criteria and were included in the present systematic review 
(Figure 1). The 16 excluded publications and reasons for exclusion are listed in Table 1. The 
κ coefficient was 0.90, 0.96, and 0.89 for the selection of titles, abstracts, and full texts, 
respectively, demonstrating excellent agreement.
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The 7 articles included in the review were RCTs [14,15,21-27]. One study in 2 publications 
[22,23] had a split-mouth design, and the rest were conducted with parallel groups 
simultaneously. The follow-up period was 6–24 months. Two articles [22,24] described changes 
in the variables analyzed in the same sample reported in previous studies [22,24] with a 
24-month follow-up. In 2 studies [21,26], there were 3 evaluation groups: 2 for the comparison 
of different restorative materials and a control group without NCCLs (Tables 2, 3, and 4).

Patient characteristics
In 6 prospective RCTs, 293 GR defects were treated in 260 patients. In addition, 165 teeth 
with NCCLs were treated with a combination of adhesive restoration and periodontal 
coverage (with or without a CTG), whereas 90 teeth with NCCLs and 38 without NCCLs were 
treated with periodontal coverage surgery alone (Table 2) [14,15,21-27].

The characteristics of the study populations included in the present review are summarized 
in Table 2. In 5 studies [14,21-24,26,27], it was unclear whether a sample size calculation 
was performed. The age of the participants was 19–71 years. Five studies in 7 publications 
were conducted in Brazil [14,15,21-27], 1 in Turkey [26], and 1 in India [27]. In 3 studies 
[14,15,21,23,24,27], dropouts occurred after the interventions due to the refusal of participants 
to continue with the study, a change of address, or difficulty contacting the individuals. No 
studies reported healing problems or any adverse events resulting from the interventions.

Effects of interventions
Coverage rate
1) CAF+CTG
Five studies [14,15,24-27] evaluated the root coverage rate of GR defects and NCCLs using the 
CAF+CTG treatment (Tables 3 and 4). Santamaria et al. [14,15,24,25] reported mRC rates of 
91%–92% in different evaluation periods. Santamaria et al. [15] also reported the coverage of 
both GRs and NCCLs, with an mRC of 82.16%. Other studies by the same authors reported 
root coverage rates estimated using the method proposed by Zucchelli et al. [28].

In the study group that received the CAF+CTG technique in the investigation conducted by Dursun 
et al. [26], GR was not associated with NCCLs, and the group was therefore not considered in this 
evaluation. Gharat et al. [27] reported maximum root coverage, which considered the coverage to 
the limit of the position of the CEJ, estimated using the method proposed by Zucchelli et al. [28]. 
The authors found an mRC of 69.24% (9 of 13 cases) in this group.

2) CAF+CTG+GIC
One study that evaluated this combination [26] found an mRC of 90.12%.
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Table 1. Studies excluded
Reason for exclusion Studies
1 Case report Alkan et al. [32]; Santamaria et al. [33]; Yang et al. [34]
2 Did not evaluate the percentage of root coverage Santos et al. [35]; Santamaria et al. [36]
3 Case series Cairo et al. [37]; Zucchelli et al. [38]; Perez et al. [39]; Sharma et al. [40]
4 Study design not considered in review protocol Santamaria et al. [41]; Santamaria et al. [42]; Yang et al. [34]
5 Comparison group with carious lesions Pourabbas et al. [43]
6 Study included multiple gingival recessions Zsuzsanna et al. [44]; Isler et al. [30]
7 Included smokers Cairo et al. [16]
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Table 4. mRC, CALG, KTT, KTW, PD, DS, and AA at 6-month, 12-month, and 24-month follow-up
Parameters 6, 12, and 24 months of follow-up

Study Participants Baseline After 6 months After 12 months After 24 months
GR

CAF+CTG Santamaria et al. [14,24] 20 11.7±2.01a 9.17±1.53 9.15±1.46 9.12±1.52
Santamaria et al. [15] 18 12.24±1.9a 9.31±1.6 9.42±1.5 -
Santamaria et al. [25] 20 9.2±2.5a 6.7±1.3 6.8±1.9 -
Gharat et al. [27] 13 12.34±1.72a 10.18±1.66 - -

CAF+CTG+GIC Dursun et al. [26] 18 3.13±0.68b 0.24±0.56 0.41±0.71 -
CAF+CTG+GIC-R Santamaria et al. [14,24] 20 11.79±1.09a 9.48±0.82 9.51±0.88 9.57±0.81

Dursun et al [26] 18 3.5±1.04b 0.44±0.7 0.44±0.7 -
Gharat et al. [27] 13 11.97±1.62a 9.14±2.27 - -

CAF+CTG+CR Santamaria et al. [15] 18 12.73±1.56a 10.1±1.29 10.01±1.3 -
Santamaria et al. [25] 20 8.7±1.4a 6.3±1.7 6.2±1.8 -

CAF Santamaria et al. [22,23] 19 10.57±0.94a 9.01±0.83 - -
10.25±0.81c 8.84±0.77 8.87±0.81 8.86±0.8

CAF+GIC-R Lucchesi et al. [21] 20 - - - -
Santamaria et al. [22,23] 19 10.94±1.32a 9.54±1.25 - -

10.48±1.09c 9.14±1.0 9.17±0.99 9.17±1.0
CAF+CR Lucchesi et al. [21] 19 - - - -

mRC%
CAF+CTG Santamaria et al. [14,24] 20 - 91.91±17.76 - 91.56±11.74

Santamaria et al. [15] 18 - - 82.16±16.1e -
Santamaria et al. [25] 20 - - 92.2±28.4 -
Gharat et al. [27] 13 - 69.24 - -

CAF+CTG+GIC Dursun et al. [26] 18 - - 90.12±16.58 -
CAF+CTG+GIC-R Santamaria et al. [14,24] 20 - 88.64±11.9 - 93.29±7.97

Dursun et al. [26] 18 - - 89.49±18.15 -
Gharat et al. [27] 13 d 61.54 - -

CAF+CTG+CR Santamaria et al. [15] 18 - - 73.84±19.2e -
Santamaria et al. [25] 20 - - 93.0±26.1 -

CAF Santamaria et al. [22,23] 19 - 97.48±15.36 - 83.46±20.79
CAF+GIC-R Lucchesi et al. [21] 20 - 71.99±18.69 - -

Santamaria et al. [22,23] 19 - 88.02±19.45 - 80.37±25.44
CAF+CR Lucchesi et al. [21] 19 - 74.18±15.02 - -

GCA (mm)
CAF+CTG Santamaria et al. [14,24] 20 - 1.58±0.74 - 1.84±0.8

Santamaria et al. [15] 18 - - 1.98±0.81 -
Santamaria et al. [25] 20 - - 1.7±1.4 -
Gharat et al. [27] 13 - - - -

CAF+CTG+GIC Dursun et al. [26] 18 - - 1.61±0.47 -
CAF+CTG+GIC-R Santamaria et al. [14,24] 20 - 1.26±0.9 - 1.32±0.86

Dursun et al. [26] 18 - - 1.66±0.76 -
Gharat et al. [27] 13 - - - -

CAF+CTG+CR Santamaria et al. [15] 18 - - 1.17±0.89 -
Santamaria et al. [25] 20 - - 0.5±1.3 -

CAF Santamaria et al. [22,23] 19 - 1.50±0.73 - 1.2±0.72
CAF+GIC-R Lucchesi et al. [21] 20 - 2.2±1.0 - -

Santamaria et al. [22,23] 19 - 1.52±0.66 - 1.31±0.6
CAF+CR Lucchesi et al. [21] 19 - 2.2±0.7 - -

KTT (mm)
CAF+CTG Santamaria et al. [14,24] 20 0.9±0.23 1.93±0.53 1.9±0.77 1.82±0.44

Santamaria et al. [15] 18 0.9±0.23 1.87±0.47 1.81±0.44 -
Santamaria et al. [25] 20 0.9±0.2 2.0±0.6 1.9±0.6 -
Gharat et al. [27] 13 1.39±0.46 2.20±0.51 - -

CAF+CTG+GIC Dursun et al. [26] 18 1.06±0.23 - 2.16±0.16 -
CAF+CTG+GIC-R Santamaria et al. [14,24] 20 0.85±0.19 1.95±0.42 1.81±0.5 1.87±0.72

Dursun et al. [26] 18 1.22±0.54 - 2.30±0.08 -
Gharat et al. [27] 13 1.62±0.74 2.23±0.90 - -

CAF+CTG+CR Santamaria et al. [15] 18 0.9±0.24 2.0±0.3 1.97±0.26 -
Santamaria et al. [25] 20 1.0±0.5 2.1±0.6 2.0±0.7 -

(continued to the next page)
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Table 4. (Continued) mRC, CALG, KTT, KTW, PD, DS, and AA at 6-month, 12-month, and 24-month follow-up
Parameters 6, 12, and 24 months of follow-up

Study Participants Baseline After 6 months After 12 months After 24 months
CAF Santamaria et al. [22,23] 19 1.10±0.18 1.05±0.15 - 1.04±0.33
CAF+GIC-R Lucchesi et al. [21] 20 0.83±0.37 0.93±0.37 - -

Santamaria et al. [22,23] 19 1.06±0.2 0.98±0.16 - 1.07±0.2
CAF+CR Lucchesi et al. [21] 19 0.92±0.25 0.92±0.25 - -

KTW (mm)
CAF+CTG Santamaria et al. [14,24] 20 2.38±1.22 3.05±1.11 3.17±1.5 3.20±1

Santamaria et al. [15] 18 2.41±1.2 2.88±0.96 3.0±0.9 -
Santamaria et al. [25] 20 2.9±0.9 4.1±0.8 4.1±1.1 -
Gharat et al. [27] 13 2.84±1.01 4.26±0.75 - -

CAF+CTG+GIC Dursun et al. [26] 18 3.28±1.56 5.62±0.96 5.62±0.96 -
CAF+CTG+GIC-R Santamaria et al. [14,24] 20 2.54±1.17 3.34±0.91 3.38±1.46 3.56±1.46

Dursun et al. [26] 18 2.83±1.85 4.89±1.84 4.89±1.84 -
Gharat et al. [27] 13 3.12±1.75 4.56±1.42 - -

CAF+CTG+CR Santamaria et al. [15] 18 2.27±0.86 2.59±0.76 2.73±0.75 -
Santamaria et al. [25] 20 2.7±1.3 4.1±0.9 4.2±1.7 -

CAF Santamaria et al. [22,23] 19 3.05±0.86 3.23±0.72 - 3.25±0.56
CAF+GIC-R Lucchesi et al. [21] 20 3.58±0.94 3.70±0.98 - -

Santamaria et al. [22,23] 19 2.86±0.85f 2.97±0.77 - 3.11±0.91
CAF+CR Lucchesi et al. [21] 20 3.37±1.01 3.32±0.82 - -

PD (mm)
CAF+CTG Santamaria et al. [14,24] 20 1.15±0.48 2.1±0.55 2.0±0.45 2.0±0.34

Santamaria et al. [15] 18 1.16±0.38 2.1±0.47 2.0±0.48 -
Santamaria et al. [25] 20 1.3±0.5 2.1±0.6 2.0±0.5 -
Gharat et al. [27] 13 2 1 - -

CAF+CTG+GIC Dursun et al. [26] 18 1.21±0.03 1.37±0.43 1.28±0.39 -
CAF+CTG+GIC-R Santamaria et al. [14,24] 20 1.1±0.44 2.15±0.67 2.12±0.56 2.11±0.78

Dursun et al. [26] 18 1.73±0.64 1.61±0.35 1.88±0.29 -
Gharat et al. [27] 13 2 1 - -

CAF+CTG+CR Santamaria et al. [15] 18 1.11±0.47 2.77±0.42 2.66±0.48 -
Santamaria et al. [26] 20 1.2±0.5 2.5±0.5 2.6±0.7 -

CAF Santamaria et al. [22,23] 19 1.25±0.44g 1.31±0.47g 1.5±0.51 1.5±0.51
CAF+GIC-R Lucchesi et al. [21] 20 1.5±0.5 1.4±0.5 - -

Santamaria et al. [22,23] 19 1.18±0.40h 1.00±0.36h 1.12±0.5 1.25±0.44
CAF+CR Lucchesi et al. [21] 20 1.3±0.5 1.3±0.6 - -

DS (%)
CAF+CTG Santamaria et al. [14,24] 20 60 35 - -

Santamaria et al. [15] 18 94.4 44.4 - -
Santamaria et al. [26] 20 80 45 - -
Gharat et al. [27] 13 4 1 - -

CAF+CTG+GIC Dursun et al. [26] 18 - - - -
CAF+CTG+GIC-R Santamaria et al. [14,24] 20 70 5 - -

Dursun et al. [26] 18 - - - -
Gharat et al. [27] 13 2 0 - -

CAF+CTG+CR Santamaria et al. [15] 18 88 5.5 - -
Santamaria et al. [25] 20 70 10 - -

CAF Santamaria et al. [22,23] 19 68.42 47.36 - -
CAF+GIC-R Lucchesi et al. [21] 20 - - - -

Santamaria et al. [22,23] 19 68.42 5.26 - -
CAF+CR Lucchesi et al. [21] 20 - - - -

AA (VAS)
CAF+CTG Santamaria et al. [14,24] 20 - - - -

Santamaria et al. [15] 18 2.41±2.19 8.35±2.24 8.29±2.3 -
Santamaria et al. [25] 20 4.1±2.9 9±2.3 9.2±1.1 -
Gharat et al. [27] 13 - - - -

CAF+CTG+GIC Dursun et al. [26] 18 - - - -
CAF+CTG+GIC-R Santamaria et al. [14,24] 20 - - - -

Dursun et al. [26] 18 - - - -
Gharat et al. [27] 13 - - - -

(continued to the next page)



3) CAF+CTG+GIC-R
This combination was investigated in 3 studies [14,24,26,29]. The mRCs ranged from 88.64% 
at the 6-month evaluation [30] to 93.29% at the 24-month evaluation. Dursun et al. [26] 
found an mRC of 89.49% in a 1-year evaluation. Meanwhile, Gharat et al. [27] reported a 
maximum coverage rate of 61% (8 of 13 cases).

4) CAF+CTG+CR
The mRC achieved using CAF+CTG+CR was evaluated in 2 studies [15,25]. Only the crown 
portion of the lesion was restored in a study by Santamaria et al. [25]. Filling with the 
restorative material was limited to 1 mm from the estimated position of the CEJ. In addition, 
the mRC of the combined defects in that study was 75.3%. Meanwhile, a study that evaluated 
the complete filling of the lesion with the restorative material found an mRC of 73.84%.

5) CAF
Among the studies included in the present review, only 1 [22,23] investigated the effect 
of periodontal surgery (CAF) on areas with NCCLs. The mRC was 97.48% and 83.46% at 
6-month and 24-month evaluations, respectively. In the article by Lucchesi et al. [21], who 
used this technique, GR was not associated with NCCLs, and the control group was not 
considered for this or other evaluations, as the teeth did not have NCCLs.

6) CAF+GIC-R
In 2 studies [21-23], NCCLs were filled with restorative materials. The mRC was 71.99% at 
the 6-month evaluation in the study by Lucchesi et al. [21]. Meanwhile, the mRC was 88% at 
the 6-month evaluation in the study by Santamaria et al. [22,23], decreasing to 80.83% at the 
24-month evaluation.

7) CAF+CR
Only 1 study [21], which had an mRC of 74.18%, compared the effect of CR restorations 
performed 2 weeks prior to the surgical procedure combined with coverage using a CAF.

Gain in clinical attachment and probing depth
1) CAF+CTG
The studies evaluating CAF+CTG found clinical attachment gains ranging from 1.5 mm at the 
6-month evaluation [24] to 1.8 mm at the 24-month evaluation [14]. In subsequent studies of 
the same group, the mean attachment gain was 1.7 mm [25] and 1.9 mm [15]. Moreover, the 
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Parameters 6, 12, and 24 months of follow-up
Study Participants Baseline After 6 months After 12 months After 24 months

CAF+CTG+CR Santamaria et al. [15] 18 3.44±2.9 8.61±1.37 8.66±1.13 -
Santamaria et al. [25] 20 4.6±2.3 9.1±2.2 9.1±1.0 -

CAF Santamaria et al. [22,23] 19 - - - -
CAF+GIC-R Lucchesi et al. [21] 20 - - - -

Santamaria et al. [22,23] 19 - - - -
CAF+CR Lucchesi et al. [21] 20 - - - -

CALG: clinical attachment level gain, DS: dentin sensitivity, GR: gingival recession, mRC: mean percentage of root coverage, GCA: gain in clinical attachment, 
KTT: keratinized tissue thickness, KTW: keratinized tissue width, PD: probing depth, DS: dentin sensitivity, AA: aesthetic assessment, GM: gingival margin, CEJ: 
cementoenamel junction; CAF: coronally advanced flap, CTG: connective tissue graft, GIC: glass ionomer cement, GIC-R: glass ionomer cement restoration, CR: 
composite resin.
aRelative gingival recession: distance from the GM to the apical border of stent; bDistance from the CEJ (estimated by Zsuzsanna et al. [44]) to the GM; 
cConsidered losses; dCoverage extending up to the estimated CEJ [44]; ePercentage of coverage of the combined defect; fBaseline value recalculated with 
dropouts: KTW: 3.16±0.85; gPD: 1.31±0.47, 1.37±0.5; hPD: 1.25±0.44, 1±0.36.

Table 4. (Continued) mRC, CALG, KTT, KTW, PD, DS, and AA at 6-month, 12-month, and 24-month follow-up



mean probing depth increased from 1 mm at baseline to 2 mm at the 6-, 12-, and 24-month 
follow-ups. Gharat et al. [27] did not report gains in clinical attachment, but the probing 
depth decreased to an average of 1 mm after the intervention.

2) CAF+CTG+GIC
In the study by Dursun et al. [26], the gain in clinical attachment was 1.6 mm at the 12-month 
evaluation. The mean probing depth remained practically unaltered throughout the entire 
follow-up period of the study (Tables 3 and 4).

3) CAF+CTG+GIC-R
The gain in clinical attachment in the study by Santamaria et al. [14,24] was 1.2 mm and 1.3 
mm at the 6-month and 24-month evaluations, respectively. Meanwhile, Dursun et al. [26] 
reported a gain of 1.6 mm after 12 months. Santamaria et al. [14,24] found a mean increase 
of 1 mm in the probing depth throughout the follow-up period. In the study by Dursun et al. 
[26], the probing depth was 1.7 mm at baseline and 1.8 mm at the 1-year follow-up. In the 
study by Gharat et al. [27], the probing depth decreased by an average of 1 mm in the group 
that received CAF+CTG+GIC-R after the intervention.

4) CAF+CTG+CR
For the studies that investigated CAF+CTG+CR [15,25], the gain in clinical attachment ranged 
from 0.5 mm [25] to 1.1 mm [15]. Probing depth increased from 1.1 mm at baseline to 2.6 
mm after 1 year of follow-up.

5) CAF
The study by Santamaria et al. [22,23] was the only one to report NCCL coverage using this 
technique. The mean gain in clinical attachment was 1.5 mm at the 6-month evaluation, 
changing to 1.2 mm after 24 months. The probing depth was 1.2 mm at baseline and 1.5 mm 
after 24 months.

6) CAF+GIC-R
The 2 studies that had this evaluation group [21-23] reported a gain in clinical attachment 
ranging from 1.5 mm [22] to 2.2 mm [21] at the 6-month follow-up, decreasing to 1.3 mm 
after 24 months. The probing depth changed from 1.5 to 1.4 mm in 1 study [21] and from 1.1 
to 1.2 mm in another study [22,23] after 24 months.

7) CAF+CR
A mean gain in attachment of 2.2 mm was reported in a study that evaluated this combination 
[21]. The mean probing depth remained 1.3 mm from baseline until the 6-month follow-up.

Thickness and width of the keratinized tissue
1) CAF+CTG
In the studies by Santamaria et al. [14,15,24,25], the keratinized tissue thickness changed 
from 0.9 mm at baseline to 1.9 mm after 1 and 2 years of observation. Meanwhile, the 
keratinized tissue width increased from 2.3 to 3.2 mm [14,24] and from 2.9 to 4.1 mm [25]. In 
the study by Gharat et al. [27], the keratinized tissue thickness and width ranged from 1.39 to 
2.20 mm and from 2.84 to 4.26 mm, respectively, at the 6-month evaluation.
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2) CAF+CTG+GIC
In the study by Dursun et al. [26], the keratinized tissue thickness changed from 1.2 mm at 
baseline to 2.3 mm at the 12-month follow-up, while the width changed from 3.3 to 5.3 mm in 
the same period.

3) CAF+CTG+GIC-R
With CAF+CTG+GIC-R, the gingival tissue thickness changed from 0.8 mm at baseline [14] to 
1.9 mm at the 6-month evaluation and 1.8 mm at the 24-month evaluation [24]. In the study by 
Dursun et al. [26], the thickness changed from 1.2 mm at baseline to 2.3 mm after 12 months 
of follow-up. Meanwhile, the keratinized tissue width changed from 2.5 to 3.5 mm after 24 
months of follow-up in the study by Santamaria et al. [14,24]. Dursun et al. [26] also found an 
increase from 2.8 to 4.8 mm after 12 months of follow-up. In the study by Gharat et al. [27], 
the keratinized tissue thickness changed from 1.6 to 2.2 mm at the 6-month evaluation, while 
the keratinized tissue width changed from 3.1 to 4.56 mm in the same period.

4) CAF+CTG+CR
Studies that evaluated keratinized tissue thickness demonstrated a change from 0.9 mm at 
baseline to 2 mm after 24 months of follow-up [15,25]. The keratinized tissue width changed 
from 2.2 to 2.7 mm at the 1-year follow-up in the study with complete filling of the NCCL [15] 
and from 2.7 to 4.2 mm in the study with partial filling of the lesion [25].

5) CAF
Only 1 study [22,23] considered the coverage of NCCLs using CAF. The thickness of the 
gingival tissue slightly varied, changing from 1.10 mm at baseline to 1.05 mm 24 months after 
the intervention. The keratinized tissue width also changed from 3.05 mm to 3.25 mm in the 
same period.

6) CAF+GIC-R
Two studies considered CAF+GIC-R [21-23]. A minimal change in keratinized tissue thickness 
was found in both studies. The mean value changed from 0.8 to 0.9 mm after 6 months of 
follow-up in the study by Lucchesi et al. [21] and remained stable at 1 mm throughout the 
2-year follow-up in the study by Santamaria et al. [22,23]. The keratinized tissue width also 
changed slightly throughout the evaluation period in both studies (Tables 3 and 4).

7) CAF+CR
In a study that evaluated CAF+CR [21], the keratinized tissue thickness was unaltered and 
remained 0.92 mm throughout the follow-up period. The average keratinized tissue width 
remained 3 mm in the same period evaluated in the study.

Dentin sensitivity and esthetic assessment
1) CAF+CTG
The method employed in most studies was to ask the patient regarding the presence or absence 
of dentin sensitivity before and after the intervention. This outcome was evaluated in studies 
conducted by Santamaria et al. [15,24,25], but with differences in the form of assessment.

In the study by Santamaria et al. [24], the assessment was based on the participants' answers 
regarding pain symptoms before and after CAF+CTG; 60% reported sensitivity prior to 
the intervention, and this figure dropped to 35% at the 6-month evaluation. A change in 
the assessment method was found in subsequent studies [15,25], in which the evaporative 
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stimulus was employed, with reductions of 35% [15] and 50% [25] in the number of positive 
answers for dentin sensitivity after the interventions. Meanwhile, Gharat et al. [27] used 
a visual analogue scale (VAS) as an assessment tool and reported a reduction in dentin 
sensitivity (Tables 3 and 4).

Two studies performed an esthetic assessment [15,25] considering the opinion of 
periodontists and patients using a modification of the esthetic score proposed by Cairo et al. 
[31] and a VAS, respectively. The esthetic score was 7.4 after the intervention with CAF+CTG 
[15]. Regarding the variables considered individually, more teeth presented a flatter marginal 
contour [15,25]. For the patient-reported assessment, a score of 9.2 was found. Gharat et al. 
[27] did not perform an esthetic assessment.

2) CAF+CTG+GIC
Dursun et al. [26] presented no data on this combination but reported a significant reduction 
in dentin sensitivity. Gharat et al. [27] also reported a significant reduction in dentin 
sensitivity. The study by Gharat et al. [27] conducted an esthetic assessment based on the 
method proposed by Cairo et al. [31], but it was limited to professional opinions, and the 
dentin sensitivity score was 9.06.

3) CAF+CTG+GIC-R
Three studies evaluated dentin sensitivity and esthetics in this group [24,26,27]. Santamaria 
et al. [24] reported a 65% reduction in positive answers regarding dentin sensitivity 
after the intervention, while Dursun et al. [26] only mentioned a significant reduction in 
positive answers. Gharat et al. [27] also reported a reduction in dentin sensitivity after the 
intervention (Tables 3 and 4), although the authors did not assess esthetics in their study.

4) CAF+CTG+CR
Two studies evaluated CAF+CTG+CR [15,25]. In the study by Santamaria et al. [15], complete 
restoration of NCCLs was performed, and a reduced number of reports on sensitivity was 
found in 83% of cases. In a subsequent study [25], the authors performed partial restoration 
of the lesion, with a 60% reduction in positive responses to stimuli. An esthetic assessment 
was performed by professionals using a modification of the esthetic score proposed by 
Cairo et al. [31] and by the patients using a VAS. No significant differences were found in the 
assessment by the professionals when the score was considered as a whole. Considering the 
variables individually, the teeth that received CR (complete or partial filling of the lesion) 
exhibited a better marginal contour of the gingiva. The esthetic assessment performed by the 
patients using a VAS yielded scores ranging from 8.6 [15] to 9.1 [25] at the 1-year follow-up.

5) CAF
The study of Santamaria et al. [22] was the only one that investigated the reduction in dentin 
sensitivity after CAF treatment. The method involved asking the patient regarding the 
presence or absence of sensitivity before and after the intervention. According to the authors, 
47.36% of the participants reported symptoms of sensitivity after the intervention.

6) CAF+GIC-R
Santamaria et al. [22] evaluated CAF+GIC-R. The proportion of study participants with 
complaints of sensitivity decreased from 68.42% of the participants at baseline to 5.26% 6 
months after the combined intervention.
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7) CAF+CR
None of the studies in the present review investigated the reduction in dentin sensitivity or 
performed esthetic assessments for the CAF+CR intervention.

Quality of studies included in the review
The assessment of the risk of bias is summarized in Figures 2 and 3. Regarding allocation 
concealment, the risk of bias was considered unclear in 1 study [26] and high in 1 study [27]. 
For blinding of participants, the risk was considered unclear in 5 studies [14,15,22-26] and 
high in 1 study [23]. The risk of detection bias was unclear in 6 studies [14-26,30,32-44] and 
high in 1 study [27]. Regarding incomplete outcome data, the risk of bias was unclear in 4 
studies reported in 5 publications [14,21-23,26]. For selective reporting, 1 study [26] had a high 
risk of bias, and 3 had an unclear risk of bias [14,23,27]. For other sources of bias, 5 studies 
[15,21,22,24,26,27] were found to have a high risk of bias and 1 [27] had an unclear risk.

DISCUSSION

The present systematic review demonstrated that the combination of restorative treatment and 
periodontal plastic surgery yielded similar mRCs in the test and control groups [14,15,21,23-
27]. However, considerable variation in mean values was found among the studies analyzed, 
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Figure 3. Summary of judgments for each risk of bias item in the included studies.



which may be explained by the variability in the methods employed to measure the dimensions 
of the root portion of the NCCLs that served as the basis for mRC determination.

Only 2 studies [15,25] evaluated mRC in Miller class II GRs. However, the results were 
not categorized for this type of recession. Complete coverage of the NCCLs occurred in 
16 of the 255 defects that received surgical interventions and was commonly found in 
groups that received a CTG. This finding agrees with previous reports in the literature 
[45], demonstrating that the presence of an NCCL is a negative prognostic factor for 
complete coverage and recession reduction. It is considered that an NCCL reduces the 
contact and stability of the graft against the root surface, making it difficult to position the 
gingival margin of the flap [46]. Therefore, it would be expected that in studies where both 
comparison groups had NCCLs, those with restored lesions would present superior mRC 
results. This finding was not observed in this review, perhaps due to the small number of 
studies that made this comparison directly [14,15,22-25,27].

Furthermore, most of these studies were carried out by a single research group, which may 
have developed specialized skills and surgical methods to perform this type of procedure, 
making it difficult to compare their results with those of other periodontists. For the same 
reason, it was not possible to evaluate which restorative material was related to a higher or 
lower rate of root coverage.

All studies reported gains in clinical attachment at the end of the evaluation period. The lowest 
gain was reported for the test group in the study by Santamaria et al. [25], which investigated 
partial NCCL filling with CR combined with CAF+CTG treatment (Tables 3 and 4).

The analysis of the probing depth in the studies conducted by Santamaria et al. [14,15,24,25] 
revealed an increasing trend when CAF+CTG was used, especially when combined with 
restorations using CR [15,25]. However, this increase did not compromise periodontal 
health, as the gingival sulcus remained shallow and accessible to hygiene procedures.

Another study reported bleeding on probing and plaque buildup at the sites evaluated in 
this group, probably due to the periodontal maintenance protocol implemented for the 
study. However, other studies [26,27] have presented conflicting results. Dursun et al. found 
no significant changes in probing depth, whereas Gharat et al. [27] found a reduction in 
probing depth.

The thickness of keratinized tissues remained practically unaltered compared to the baseline 
in studies that employed CAF alone [21-23]. In contrast, a gain in keratinized tissue thickness 
occurred in those that used CAF+CTG [14,15,24-27], and this gain remained slightly more 
stable after 2 years when employing GIC-R as the restorative material [14] (Table 4). The 
same did not occur at the 2-year follow-up in the study that evaluated CAF alone combined 
with GIC-R.

The same trend was observed for the width of keratinized tissues. These findings agree 
with previous data reported in the literature [9,10]. The consideration of these aspects is 
important, as the risk of GR recurrence may be associated with keratinized tissue thickness of 
<2 mm [10]. Pini Prato et al. [9,10] found an increased risk of GR recurrence in patients with 
NCCLs following treatment with CAF or CAF+CTG after a 20-year follow-up. Rasperini et al. 
[45] compared the results of groups treated with CAF alone or CAF+CTG and found that the 
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presence of NCCL exerted a negative influence on the maintenance of complete root coverage 
(P=0.022; odds ratio, 0.12; 95% confidence interval, 0.02–0.74).

The detection of dentin sensitivity was evaluated at 6-month follow-up examinations in 
studies conducted by Santamaria et al. [15,22,24,25] and Gharat et al. [27], and at a 12-month 
follow-up in the study by Dursun et al. [26]. All studies that investigated this outcome 
reported a reduction in both the test and control groups.

In the studies by Santamaria et al. [15,25], which investigated the effect of restoration with 
CR and CAF+CTG, the reduction in dentin sensitivity differed significantly between groups, 
favoring the test group. However, caution should be exercised when interpreting this 
information because of the potential risks of bias related to the measurement instruments of 
the data found in several of these studies [15,22,24,25].

None of the researchers in the studies analyzed in the present review measured the degree of 
patient satisfaction with esthetic outcomes. However, Santamaria et al. [15,25] reported esthetic 
assessments by the patients using a VAS and found a significant improvement when comparing 
the final and baseline ratings within groups, although without significant differences.

Santamaria et al. [15,25] investigated the esthetic assessments of a periodontist after using 
CR as the restorative material. In their first study, the authors used a modified version of 
the esthetic score developed by Cairo et al. [31], in which an improvement was found in 
the color of the restoration or the uncovered cervical area. No significant differences were 
found between the test and control groups when all the components of the instrument 
were evaluated at the 12-month evaluation. However, when the evaluation was performed 
separately for each component, better results were found in the test group (having received a 
restoration) regarding the marginal contour of the gingiva, which tended to be flatter in the 
groups without a restoration. The authors explained this finding as reflecting a tendency for 
the gingival tissue to follow the contour of the surface on which it is supported during the 
healing process.

In a previous publication [46], the same research group used the same instrument in 
a retrospective analysis of the esthetic aspect of teeth that received a combination of 
restoration with GIC-R and periodontal coverage surgery involving CAF with or without CTG 
after 2 years of follow-up. The groups that underwent restorations with GIC-R had lower 
scores than those that did not receive restorations, despite maintaining a better gingival 
contour. This was explained by the tendency towards discoloration of the restorative material 
over time.

Dursun et al. [26] also used the esthetic score originally described by Cairo et al. [31] and 
found no difference between groups at the 2-year evaluation.

Several studies [14,15,22,24-26] were evaluated as having an unclear risk of performance and 
detection bias due to limitations regarding the blinding of the participants and evaluators. 
One study [27] was considered to have a high risk of selection, performance, and detection 
biases due to the failure to describe whether and how allocation concealment and blinding of 
the participants and evaluators were performed. Therefore, it was not possible to determine 
whether or how these factors may have interfered with the collection and evaluation of the 
results, which reduces the reliability of the effect estimates. One study [26] was determined to 
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have an unclear risk regarding allocation concealment, as the same researcher who performed 
the randomization of the participants also implemented the restoration procedures.

Five studies [15,21,22,24,26] were evaluated as having a high risk of bias from other sources, 
which mainly referred to the risk of measurement bias related to the data collection on dentin 
sensitivity [15,21,22,24,26,27]. In 1 study [21], a divergence was found between the number of 
patients reported in the publication and the number reported in the original dissertation. A 
high risk of selective reporting was found in another study [26], as there was no presentation 
of data referring to dentin sensitivity or esthetic assessments.

The possibility of classifying the groups in a more simplified way, considering only the type 
of surgical intervention (CAF or CAF+CTG) or restorative material was considered. However, 
the studies showed extensive methodological heterogeneity regarding the evaluation 
periods, comparison groups, type of restorative material, and restoration technique (total 
or partial filling of the NCCL). Moreover, most publications came from the same research 
group, and there was a possibility that data referring to the control groups could have been 
considered in more than 1 study. A meta-analysis performed using these data could result in 
misinterpretations.

This review process has limitations that should be considered. It was not possible to access 
the literature contained in databases with fewer technological resources that could be 
potential sources of publications of interest. Likewise, articles and abstracts presented at 
conferences not indexed with the terms used in the search filter could not be obtained. For 
articles with incomplete data, the authors were contacted, but some did not answer on time 
for the present review, which precluded meta-analyses.

During the analysis, the decision was made to report the rate of root coverage as described 
in previous publications. However, one must consider the different methods employed 
for the measurement of this outcome, which could lead to inconsistencies regarding the 
comparisons of the studies in terms of this and other variables. For instance, Lucchesi et al. 
[21] evaluated the width of the gingival tissue as a parameter to calculate the root coverage 
rate using a point marked on a stent as a reference, as an alternative to the lost CEJ, without 
clarifying the criterion for the location of this point.

Other authors [14,15,22-25,27] used the width of the cervical lesion on digital photographs 
as a parameter to estimate the position of the CEJ, citing the method developed by Zucchelli 
et al. [28]. A 2-dimensional image was used to determine the volume of coverage achieved in 
the cervical region affected by the NCCL without considering the morphological variations in 
the root surface resulting from NCCLs with different shapes [47].

Zucchelli et al. [28,29] stated that determining the CEJ in this manner can potentially induce 
small variations in the measurements. A previous study by the same authors demonstrated 
that the predetermination of the width of the gingival margin using this method was 
imprecise in 28% of the cases evaluated [29]. In the realm of research, variations of this 
magnitude are concerning.

The definition of a clear, easy, and reproducible method for accurately estimating the 
position of the CEJ is probably the most critical point in restorative procedures. The CEJ 
serves as a reference for the positioning of the gingival margin during root coverage surgery 
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and as a limit for the calculation of the percentage of root coverage, as it establishes the 
crown and root portions of the lesion.

In the comparison of the mean percentages of coverage achieved in the included studies, the 
periodontal surgical technique that achieved the best coverage and stability results in the 
medium term was CAF+CTG, which agrees with findings described in a previous systematic 
review [11,48]. Using adhesive restorative material to fill NCCLs did not contribute to any 
changes in the clinical parameters analyzed, which agrees with the data reported by Agossa et 
al. [49].

In addition, we generally observed that when the NCCLs were filled with CR, there were 
greater probing depths than when glass ionomer was used as a filling, which suggests a 
possible better tissue response to glass ionomer materials. However, in the medium term, 
glass ionomer restorations have compromised esthetics due to changes in the color of 
the material. Together, these findings justify the development of research on restorative 
materials that combine the biological effect of glass ionomers with the esthetics of CR.

In conclusions, no definitive conclusion could be drawn due to the insufficient evidence for 
estimating the effectiveness of the interventions. Despite this limitation, the findings suggest 
the following points:

-  The treatment of NCCLs on teeth with GR through a combination of restoration and 
periodontal surgery involving CAF with or without CTG does not seem to promote better 
results in terms of periodontal parameters in comparison to periodontal surgery alone.

-  The surgical technique that led to greatest keratinized tissue width and thickness and sta-
ble results in terms of the percentage of root coverage after 2 years was CAF+CTG, with-
out a significant difference between groups (with or without restoration of the NCCL).

-  The use of GIC-R was associated with better results in terms of tissue behavior compared 
to the use of CR. However, the tendency toward discoloration of the material over time 
negatively influenced the esthetic evaluation, whereas this was not a problem when CR 
was used.

-  Owing to the currently employed measurement methods, it is not possible to demon-
strate the degree of predictability of root coverage on teeth with NCCLs.

Future research should include 1) studies presenting more accurate methods for the 
estimation of CEJ position and, consequently, the definition of the volume of root coverage 
on surfaces with anatomic changes caused by NCCLs; 2) studies investigating the risk of 
the recurrence of GR on surfaces with non-restored NCCLs in the long term in different 
populations, focusing on patient-centered outcomes (dentin sensitivity, esthetics, etc.); 3) 
studies including larger populations and employing similar methods with a longer follow-up 
period; and 4) studies assessing a possible association between the width of the lesion and 
the coverage potential of the defect using different surgical techniques.
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