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Cervical margin elevation procedures and their impact on the periodontium
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ABSTRACT 

	Aims: Cervical margin relocation (CMR) is a restorative technique that repositions subgingival margins to a supragingival level using a metal matrix and composite resin. It offers a less invasive alternative to surgical crown lengthening. This study aimed to review how periodontal conditions are investigated in CMR procedures and their impact on periodontal tissues.
Materials and Methods: A search was conducted in PubMed, CAPES-indexed journals, and Lilacs using the descriptors “cervical margin relocation,” “deep margin elevation,” “subgingival cervical margin,” “periodontal health,” and “periodontium,” combined with Boolean operators. Thirteen articles were retrieved; after removing duplicates and screening, eight clinical studies published in the last 10 years in Portuguese, English, or Spanish were included.
Results: Six studies assessed periodontal parameters such as plaque index (PI), bleeding on probing (BOP), gingival index (GI), and probing depth (PD). No significant differences were observed in PI and GI between CMR and control groups. However, two studies reported increased BOP, and one reported higher PD after CMR. Findings highlight the importance of avoiding biological width invasion to prevent inflammatory responses.
Conclusion: Available studies indicate that CMR is not associated with worsening periodontal plaque and inflammation indices. When biological principles of the periodontium are respected, CMR represents a promising alternative to surgical crown lengthening, ensuring favorable clinical outcomes.
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1. INTRODUCTION 

Extensive cervical margins located subgingivally are common in clinical practice, usually resulting from the removal of carious tissue, replacement of large restorations, or dental fractures. Cervical Margin Relocation (CMR), proposed by Dietschi and Spreafico [1] in 1998, consists of the elevation or coronal repositioning of subgingival margins to a supragingival level using a metal matrix and composite resin [2-4]. This approach has been extensively studied as a viable alternative to facilitate restorative procedures and minimize the biological impact of subgingival margins.

CMR has gained popularity among clinicians [5.6], as it represents a less invasive alternative to surgical crown lengthening and orthodontic extrusion [3]. Moreover, studies have demonstrated favorable clinical and laboratory outcomes [3]. However, despite promising results from in vitro research, there is still a lack of longitudinal clinical studies assessing the periodontal impacts and long-term durability of CMR [7].

The procedure occurs in two stages: first, the elevation of the cervical margin to a supragingival level, followed by either a direct or indirect restoration [8,9]. CMR is particularly indicated for cavities with subgingival cervical walls, where reduced visibility hinders the adaptation and finishing of the restoration. Additionally, subgingival margins pose challenges for cavity preparation, absolute isolation, impression taking, digital scanning, adhesive cementation, and final finishing, including polishing [3].

The main challenge associated with CMR concerns its periodontal implications. Restorations with extensive cervical margins can compromise periodontal health by promoting biofilm accumulation, causing gingival inflammation, and invading the biological width [10]. Furthermore, adhesion of restorative materials in such cavities may be compromised, resulting in overhangs, deficiencies, or inadequate finishing [3].

According to Lima et al. [11], subgingival restorations are associated with the development of gingival inflammation, particularly when they invade the biological width by penetrating the gingival sulcus or reaching the junctional epithelium [11]. This invasion may lead to persistent inflammation and bone resorption, resulting in gingival recession, impaired hygiene, root exposure, gingival margin displacement, gingival bleeding, and increased probing depth [11].

The concept of the periodontal biological width, currently referred to as the supracrestal tissue attachment, was described by Gargiulo et al. [13], in 1961. It refers to the region between the base of the gingival sulcus and the crest of the alveolar bone. When invaded by restorative materials, this space can trigger a significant inflammatory response. Its integrity is essential for the attachment of the junctional epithelium and connective tissue to the tooth surface [14]. Studies suggest that a minimum distance of 2.5 to 3 mm between the restorative margin and the alveolar crest is crucial to maintain the balance of supracrestal gingival tissues and to prevent their apical migration [15].

Clinical success in restorative and prosthetic dentistry depends on factors such as esthetics, marginal adaptation, occlusal function, pulp vitality, and fracture resistance [5]. Additionally, periodontal health is fundamental, characterized by probing depths up to 3 mm, no attachment loss, less than 10% bleeding on probing, and no radiographic evidence of bone loss [16]. To avoid adverse periodontal impacts, it is recommended that restorative margins be positioned at least 3 mm from the alveolar crest [11].

To preserve this biological space, surgical crown lengthening has traditionally been employed to protect the supracrestal attachment. However, this procedure has certain drawbacks, including prolonged treatment time, increased costs, esthetic compromises, loss of attachment, and proximity to critical anatomical areas such as root concavities and furcation regions [15]. In this context, CMR has emerged as a viable alternative.
Given the increasing adoption of CMR in clinical practice and the need for a stronger scientific foundation regarding its periodontal implications, this study aims to review the literature to assess how periodontal conditions have been investigated in cervical margin relocation procedures and to analyze their repercussions on the periodontium.

2. material and methods 

To investigate this topic, exploratory searches were initially conducted across various databases and research modalities. These preliminary searches allowed for the final selection of articles from the PubMed, Journals indexed in the CAPES portal, and Lilacs databases. A combination of delimiters was used, including: “cervical margin relocation” OR “deep margin elevation” OR “subgingival cervical margin” AND “periodontal health” OR “periodontium”.

The search retrieved 13 articles related to the topic, of which 2 were duplicates. The inclusion criteria adopted were: articles published within the last 10 years; randomized clinical trials, case reports, and case series; written in Portuguese, English, or Spanish. Review articles and those that, after title and abstract screening, were found not to be aligned with the study's subject were excluded.

After applying the inclusion and exclusion criteria, 8 articles were selected to compose this review.
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Figure 1. Flowchart of study selection.


3. results

According to the proposed topic, eight articles were selected, including five clinical trials, one case series study, and two case reports (Table 1). Six of these studies investigated the relationship between the cervical margin relocation (CMR) technique and periodontal health, using parameters such as the gingival index (GI), plaque index (PI), bleeding on probing (BOP), and probing depth (PD) (Table 1).

However, two studies did not directly assess periodontal parameters after performing CMR. Bresser et al. (2019) [7] analyzed only the survival rate of restorations without addressing their impact on periodontal health. Prado et al. (2022) [3] published a case report structured based on the technical protocol and literature recommendations, emphasizing success criteria related to restorative outcomes.
The studies were conducted in different countries: Germany [15], Brazil [3], Egypt [18,19], Italy [2,5,10], and the Netherlands [7]. The participants' age range varied from 18 to 70 years, and sample sizes ranged from 1 to 120 patients, with the total number of restorations ranging from 1 to 197. The follow-up periods varied between 3 months and 12 years after the performance of CMR (Table 1).
The inclusion criteria of the selected studies involved adult patients indicated for subgingival restorations, in vital or non-vital teeth, with or without endodontic treatment. Additionally, the presence of carious lesions on proximal surfaces with the cervical margin positioned below the cementoenamel junction (CEJ) was an established criterion. Three studies reported that the restorative margins were positioned at least 2 mm above the alveolar crest [10.15.17.19].
The maintenance of stable periodontal health was an inclusion criterion in four studies [1,3,5,10,19]. Additionally, four studies reported that, prior to the restorative procedure, oral hygiene instructions, scaling, root planing, and prophylaxis were performed [5,15,18,19].
Table 1. Type of study, evaluated parameters, follow-up period, and sample characteristics.
	Author
	Type of study
	Periodontal parameters
	Follow-uo period
	Sample size

	Hausdörfer et. al., 202415
	Clinical trial
	PI, PD e BOP
	12 months
	62 patients

	Ismail et. al., 202319
	Clinical trial
	PI, GI, BOP, PD e radiographic
	3 years
	95 patients

	Prado et. al., 20223
	Case report
	None evaluated
	12 months
	1 patient

	Ismail et.al., 202118
	Case report
	PI, GI, BOP, PD and radiographic
	6 months
	1 patient

	Bertoldi et. al., 202010
	Clinical trial
	PI, BPO, PD e HS
	3 months
	48 patients

	Ghezzi et. al., 20192
	Case series
	BOP e PD
	8 years
	15 patients

	Bresser et. al., 20197
	Clinical trial
	None evaluated
	12 years
	120 patients

	Ferrari et. al., 20185
	Ensaio clínico
	PI, GI, BOP e PD
	12 months
	35 patients


Legend: PI: Plaque Index; GI: Gingival Index; BOP: Bleeding on Probing; PD: Probing Depth; HS: Histological Samples; Radiographic.

The results of the periodontal evaluation conducted by the six analyzed studies are presented in Table 2. Regarding the plaque index (PI), five studies evaluated this parameter. Among them, three studies reported an increase in PI over the follow-up period, regardless of the procedure performed, particularly at 6 months and 1 year after the initial assessment [5,15,19].
Additionally, Ismail et al.¹⁸ (2021), when comparing CMR performed on two teeth, observed an increase in PI after 6 months. Conversely, Bertoldi et al. (2020) [10] indicated that PI was lower at 3 months compared to baseline values. Regarding group comparisons, three studies analyzed the influence of the technique or restorative material used, concluding that there were no statistically significant differences between groups [5,15,19].
Six studies evaluated bleeding on probing (BOP). Among them, two studies reported an increase in BOP after 1 year, both in the CMR group [15] and in both groups with and without CMR [5]. However, Ferrari et al. (2018) [5] identified a significantly greater increase in BOP in the CMR group compared to the control group without CMR. Conversely, three studies described a reduction in BOP during follow-up periods of 3 months, 6 months, or 1 year. [2,10,18] Ismail et al. [19], however, found no significant differences in this parameter.
Six studies evaluated probing depth (PD). Ferrari et al. (2028) [5] and Ismail et al. (2023) [19] reported an increase in PD at 6 months and 1 year, except in the GH group, where values remained stable compared to baseline. Conversely, three studies indicated a reduction in PD over time, ranging from 3 months to 8 years [2,10.18]. Hausdörfer et al. [15], however, found no significant differences in PD throughout the study. Regarding comparisons between groups and restorative materials, three studies observed no statistically significant differences between groups [2,5,15]. Conversely, Bertoldi et al. [10] reported that the group undergoing CMR presented significantly greater PD compared to the control group without CMR.
Three studies evaluated the gingival index (GI), of which one article demonstrated no significant differences over a 3-year period [19]. Furthermore, two articles presented results at 6 months and 1 year, observing an increase in GI during the study [5,18] In two articles, no significant differences were found between groups, which compared the CMR group and the supragingival restoration group [5], and the CMR group and the control group [19]. The study by Ismail et al. (2021) [18] did not compare groups for this parameter.
Three studies analyzed radiographic indices to complement the clinical findings [5,18,19]. Of these, two studies [5,19] observed no significant differences over 6 months or 1 year. Additionally, Ismail et al. (2021) [18] evaluated the marginal adaptation between the restorative material and dentin/cementum using different restorative materials in two teeth. The study demonstrated that Group 1 showed a lower radiographic index score after 6 months, while Group 2 maintained values similar to baseline.
Only one study analyzed histological parameters [10]. The results indicated no significant differences in the degree of tissue inflammation between the control and CMR groups. Inflammatory cells such as macrophages, lymphocytes, and mast cells were identified and distributed similarly between groups.
Table 2. Evaluated periodontal parameters.
	Author
	Evaluated Parameters
	Groups
	Results

	Hausdörfer et al. 202415
	PI, PD, BOP
	1. Control group: Supragingival restorations;
2. Test group: Restorations with CMR
	PI: Baseline < 1 year; Group 1 = Group 2;
PD: No differences between groups and follow-up;
BOP: Baseline = 1 year (Group 1); Baseline < 1 year (Group 2); Group 1 < Group 2.

	Ismail et al. 202319
	PI, GI, BOP, PD, Radiographic
	1. RMGI group
2. GH group
3. BULK FLOW group
4. ACTIVA group
	PI: RMGI = GH = BULK FLOW = ACTIVA; Baseline < 6 months < 1 year; 1 year = 2 years = 3 years.
GI: No statistical differences between groups or over time.
BOP: No statistical differences between groups or over time.
PD: All groups except group 2: Baseline < 6 months; all groups: 6 months < 1 year; 1 year = 2 years = 3 years.
Radiographic: No statistical differences.

	Ismail et al. 202118
	PI, GI, BOP, PD, Radiographic
	1. Group 1: Tooth 26 - Activa bioactive
2. Group 2: Tooth 27 - Flowable Bulk Fill
	Both teeth (26 and 27):
PI: Baseline < 6 months
GI: Baseline < 6 months
BOP: Baseline > 6 months
PD: Baseline > 6 months
Radiographic: Baseline > 6 months (Group 1); Baseline = 6 months (Group 2).

	Bertoldi et al. 202010
	PI, BOP, PD, HS
	1. Group A: Control (tooth substrates)
2. Group B: Test (CMR restorations)
	PI: Baseline > 3 months (no intergroup comparison);
BOP: Baseline > 3 months (no intergroup comparison);
PD: Groups A and B: Baseline > 3 months; Group A < Group B.
HS: No significant differences between groups.

	Ghezzi et al. 20192
	BOP, PD
	1. Group 1: CMR without surgery
2. Group 2a: CMR with gingival surgery
3. Group 2b: CMR with osseous surgery
	BOP: Baseline > 1 year; Group 1 = Group 2a = Group 2b.
PD: Baseline > 1 year > 8 years; Group 1 = Group 2a = Group 2b.

	Ferrari et al. 20185
	PI, GI, BOP, PD, Radiographic
	1. Group 1: Test (CMR restorations)
2. Group 2: Control
	PI: Baseline < 12 months; Group 1 = Group 2.
GI: Baseline < 12 months; Group 1 = Group 2.
BOP: Baseline < 12 months; Group 1 > Group 2.
PD: Baseline < 12 months; Group 1 = Group 2.
Radiographic: No significant differences.


Legend: PI: Plaque Index; GI: Gingival Index; BOP: Bleeding on Probing; PD: Probing Depth; HS: Histological Samples; Radiographic; RMGI: Resin-Modified Glass Ionomer; GH: Glass Hybrid; BULK FLOW: Flowable Composite Resin; ACTIVA: Ion-releasing dental resin.


4. DISCUSSION

Cervical margin relocation (CMR) has been extensively studied as an alternative to surgical crown lengthening (SCL), offering a minimally invasive approach for the restoration of teeth with subgingival margins. However, the findings of the present review suggest that the impact of CMR on periodontal health still raises concerns, particularly regarding its influence on periodontal parameters over time. 
The results of the analyzed studies indicate that CMR was not associated with a significant worsening of the plaque index (PI) or gingival index (GI). This finding is relevant as it suggests that, when properly performed and combined with adequate oral hygiene control, the technique does not promote excessive biofilm accumulation nor exacerbate gingival inflammatory processes [10]. Nevertheless, regarding bleeding on probing (BOP), the results are conflicting. While three studies reported a reduction in BOP over time, two studies pointed to an increase in BOP in the CMR groups, possibly due to marginal adaptation irregularities, restorative material retention, or invasion of the biological width [10,19].
Probing depth (PD) also exhibited variations among the studies analyzed. Most investigations indicated either a reduction or maintenance of PD during the clinical follow-up, suggesting that CMR does not significantly alter the stability of periodontal tissues. However, Bertoldi et al. (2023) [10] reported a significant increase in PD in the CMR group, which may be explained by marginal adaptation failures, the presence of chronic inflammation, or difficulties in removing cement excess. These findings reinforce the need for rigorous technical and clinical control to ensure the biocompatibility of the technique.
The marginal adaptation of the restoration plays a fundamental role in periodontal health. When CMR is performed inadequately, with restorative material excess or marginal irregularities, there is an increased risk of biofilm retention and persistent gingival inflammation. This factor explains why some studies reported an increase in BOP and PD in CMR groups, while others found no significant differences compared to control groups [4,5,15].
Another essential aspect for the success of the technique is the preservation of the supracrestal tissue attachment. Studies have demonstrated that the distance between the cervical margin of the restoration and the alveolar bone crest should be at least 2 to 3 mm in order to minimize the inflammatory response of the periodontal tissues [2,19]. Invasion of this critical zone may result in persistent bleeding, gingival recession, and periodontal pocket formation, negatively impacting the longevity of the restoration and the health of the periodontium [19].
The comparison between different restorative materials used in CMR revealed similar results, regardless of the material employed, provided that the margins were maintained at least 2 mm above the alveolar crest and were adequately polished [4,18,19]. Materials such as composite resin, resin-modified glass ionomer (RMGI), glass hybrid (GH), bulk flow/bulk fill, and Activa Bioactive were analyzed and did not show significant differences in periodontal parameters. These findings reinforce the notion that technique and marginal adaptation are more determinant factors for the success of CMR than the choice of restorative material itself.
The use of refined techniques, such as the “snowplow technique,” has been shown to be effective in optimizing the distribution of restorative materials and preventing marginal failures [9]. Additionally, studies emphasize the importance of selecting effective adhesive systems, highlighting three-step etch-and-rinse and two-step self-etch protocols, which ensure better marginal sealing and higher adhesive strength [20].
Some studies included in this review applied the World Dental Federation (FDI) criteria to assess the durability and clinical performance of indirect restorations combined with CMR [15,19,21]. Esthetic, functional, and biological parameters such as gloss, color stability, marginal adaptation, fracture resistance, and patient perception were evaluated. No statistically significant differences were found between the materials compared, suggesting that correct execution of CMR is the critical factor for its longevity.
The literature also highlights the importance of proper removal of cement excess, as its retention can compromise periodontal tissues and lead to persistent inflammation. Studies emphasize that the cementation technique and restorative finishing directly influence the biological response of periodontal tissues [10].
Periodontal phenotype is another important biological condition that should be evaluated before restorative procedures, although this parameter was not included in any of the studies analyzed. The placement of the cervical margin of restorations or prostheses within the sulcus area has been associated with the development of gingival recession, particularly in cases with a thin phenotype [22].
Although the findings of this review reinforce the feasibility of CMR, some methodological limitations must be considered. Most available studies present relatively short follow-up periods, ranging from 3 months to 3 years, with only one study evaluating the impact of the technique after 8 years [2]. Therefore, long-term follow-up studies are necessary to assess the periodontal stability and durability of restorations associated with CMR.
Additionally, randomized controlled trials are still scarce, making it difficult to reach a definitive consensus regarding the periodontal impacts of CMR. Variables such as the type of restorative material, patient profile, operative technique, and oral hygiene control need to be better explored in future investigations.
Cervical Margin Relocation represents a minimally invasive alternative to crown lengthening, offering the advantage of preserving dental and periodontal structures, provided that it is performed with precise technique and adequate follow-up [6]. However, its application demands technical rigor, respect for the biological limits, and careful selection of restorative materials.
Future research should continue to investigate the long-term effects of CMR, exploring new restorative materials, cementation strategies, and technical refinements to maximize the biocompatibility and periodontal safety of the technique.



5. Conclusion

The analyzed studies indicate that cervical margin relocation (CMR), when properly executed, does not compromise periodontal indices, representing a viable alternative to crown lengthening. However, the success of the technique depends on respecting the biological width, ensuring that the cervical margin is positioned at least 2 mm away from the alveolar bone crest.
In addition, the patient's oral hygiene and regular periodontal maintenance are essential to minimize inflammation and preserve gingival health. Clinicians must master the technique and regularly monitor bleeding on probing (BOP) and probing depth (PD) to prevent invasion of the biological width.
Finally, the selection of biocompatible materials and precise marginal adaptation are crucial to avoid plaque retention and restorative failures, ensuring periodontal stability and the longevity of the restorations.
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