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Abstract 

Introduction: Multiple gingival recessions (GR) are often associated with high hypersensitivity and esthetics concerns 

due to exposed roots. The collagen matrix (CM) associated with coronally advanced flap (CAF) may be a suitable 

treatment for multiple GR in esthetic areas. However, there is a lack of long term follow up investigations. Objective: 

To evaluate a 24-month follow-up of the CM + CAF treatment for multiple RT1 GRs in esthetics areas. Materials and 

Methods: Six patients presenting 6 adjacent Cairo’s gingival recessions type 1 (RT1) in the anterior maxilla were 

treated with CM + CAF, and based on these patients a brief statistical analysis was conduct. The evaluated parameters 

included gingival recession depth (GRD), gingival recession width (GRW), probing depth (PD), clinical attachment 

level (CAL), keratinized tissue width (KTW), gingival thickness (GT), and mean root coverage (MRC). Patient-

related outcomes measurements (PROMs) were assessed using an oral health impact profile (OHIP-14) questionnaire 

and visual analogue scale (VAS).  Results: There was significant improvement in GRD, GRW, and CAL 

measurements at 3 months postoperatively (p<0.05). Besides, CAL also increased from 12 months to 24 months’ 

follow-up (p=0.0023). The MRC percentage was 82%. PD, GT, and KTW presented no statistical difference. PROMs 

revealed a high score for esthetics (82.2%) and a significant reduction in hypersensitivity and surgical 

pain/discomfort. Conclusions: Considering the limitations of a case series, the use of CM + CAF on RT1 multiple 

gingival recessions in esthetic areas demonstrated positive outcomes after 24 months. 

Keywords: Biomaterials; Esthetics; Gingival recession; Periodontal disease; Case series; Periodontics. 
 

Resumo 

Introdução: Recessões gengivais múltiplas (RG) estão frequentemente associadas a alta hipersensibilidade e 

preocupações estéticas devido as raízes expostas. A matriz de colágeno (MC) associada ao retalho avançado 
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coronalmente (CAF) pode ser um tratamento adequado para RG múltiplas em áreas estéticas. No entanto, há uma 

carência de investigações para o acompanhamento a longo prazo. Objetivo: Avaliar o comportamento de 24 meses de 

acompanhamento da MC + CAF no tratamento de RGs RT1 múltiplas em áreas estéticas. Materiais e Métodos: Seis 

pacientes apresentando 6 recessões adjacentes do tipo 1 do Cairo (RT1) na maxila anterior foram tratados com CM + 

CAF. Os parâmetros avaliados incluíram profundidade da recessão gengival (GRD), largura da recessão gengival 

(GRW), profundidade de sondagem (PD), nível de inserção clínica (CAL), largura do tecido queratinizado (KTW), 

espessura gengival (GT) e cobertura média da raiz (MRC). As medidas dos parâmetros centrados no paciente 

(PROMs) foram avaliadas por meio de um questionário de perfil de impacto na saúde bucal (OHIP-14) e escala visual 

analógica (VAS). Resultados: Houve melhora significativa nas medidas de GRD, GRW e CAL em 3 meses de pós-

operatório (p <0,05). Além disso, o CAL também aumentou de 12 meses para 24 meses de acompanhamento (p = 

0,0023). O percentual de MRC foi de 82%. PD, GT e KTW não apresentaram diferença estatística. Os PROMs 

revelaram uma pontuação elevada para a estética (82,2%) e uma redução significativa da hipersensibilidade e da dor / 

desconforto cirúrgico. Conclusões: Considerando as limitações de uma série de casos, o uso de CM + CAF em 

recessões gengivais RT1 múltiplas em áreas estéticas demonstrou resultados positivos após 24 meses. 

Palavras-chave: Biomateriais; Estética; Recessão gengival; Doença periodontal; Série de casos; Periodontia. 

 

Resumen 

Introducción: Las recesiones gingivales múltiples (RG) a menudo se asocian con una alta hipersensibilidad y 

preocupaciones estéticas debido a las raíces expuestas. La matriz de colágeno (MC) asociada al colgajo coronalmente 

avanzado (CAF) puede ser un tratamiento adecuado para múltiples GR en áreas estéticas. Sin embargo, faltan 

investigaciones de seguimiento a largo plazo. Objetivo: Evaluar un seguimiento de 24 meses del CM + CAF sobre el 

tratamiento de múltiples RT1 GR en áreas de estética. Materiales y métodos: Se trató con CM + CAF a seis pacientes 

que presentaban 6 recesiones adyacentes tipo 1 (RT1) de El Cairo en el maxilar anterior. Los parámetros evaluados 

incluyeron profundidad de recesión gingival (GRD), ancho de recesión gingival (GRW), profundidad de sondaje 

(PD), nivel de inserción clínica (CAL), ancho del tejido queratinizado (KTW), grosor gingival (GT) y cobertura 

radicular media (MRC). Las mediciones de resultados relacionados con el paciente (PROM) se evaluaron mediante un 

cuestionario de perfil de impacto en la salud bucal (OHIP-14) y una escala analógica visual (VAS). Resultados: Hubo 

una mejora significativa en las mediciones de GRD, GRW y CAL a los 3 meses de la operación (p <0.05). Además, 

CAL también aumentó de 12 meses a 24 meses de seguimiento (p = 0,0023). El porcentaje de MRC fue del 82%. PD, 

GT y KTW no presentaron diferencia estadística. Las PROM revelaron una puntuación alta en estética (82,2%) y una 

reducción significativa de la hipersensibilidad y el dolor / malestar quirúrgico. Conclusiones: Considerando las 

limitaciones de una serie de casos, el uso de CM + CAF en recesiones gingivales múltiples RT1 en áreas estéticas 

demostró resultados positivos a los 24 meses. 

Palabras clave: Biomateriales; Estética; Recesión gingival; Enfermedad periodontal; Serie de casos; Periodoncia. 

 

1. Introduction  

The fundamental purpose of periodontal plastic surgery is to reestablish a patient’s oral health by recovering the 

function and esthetics of the periodontal apparatus. Gingival recession (GR) is characterized by the displacement of the 

gingival margin (GM) apical to the cementoenamel junction (CEJ) and consequently root exposure (Armitage, 1999). 

The demand for esthetic dentistry has significantly increased and GR is one of the main complaints and reasons for root 

coverage (RC) procedures (Wennström, 1996). Several surgical techniques were proposed for GR treatment, such as laterally 

positioned flap (LPF), double papilla flap (DPF), coronally advanced flap (CAF) associated or not with subepithelial 

connective tissue graft (SCTG) (Cairo, 2017). However, the gold standard treatment for Miller’s Class I and II or Cairo’s 

recession type 1 (RT1) (Cairo et al., 2011) is the SCTG associated with coronally advanced flap (Chambrone et al., 2019). 

Nevertheless, SCTG may present superior postoperative morbidity (two surgical sites), a limited amount of donor tissue, and 

increased surgical time (Oates et al., 2003). These factors are considered substantial disadvantages of autogenous grafts and the 

main reason for the development of tissue substitutes (Zuhr et al., 2014).  

During the past decade, the collagen matrix (CM) (Mucograft, Geistlich Pharma AG, Switzerland) was widely 

studied as an alternative for SCTG. This CM is a resorbing porcine double-layer matrix with a three-dimensional conformation 

of types I and III collagen. Studies with this CM presented satisfactory results for the treatment of periodontal and implant 

recession defects (Sanz et al., 2009; McGuire & Scheyer, 2010).  
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Although extensively discussed in the literature, few studies have evaluated the long-term stability of the CM in 

multiple gingival recessions, especially in esthetic areas (Chambrone et al., 2019). Therefore, the objective of the present case 

series was to evaluate the stability of CM associated with CAF in the treatment of Cairo RT1 (Miller's class I and II) multiple 

gingival recessions in esthetic areas after 24 months. 

 

2. Case series and Methodology  

Six healthy and nonsmoker patients (3 women and 3 men) were enrolled in this prospective case series with an age 

range of 31 to 57 years. All included patients presented at least 6 RT1 multiple GR in esthetic areas (uppers canine, central and 

lateral incisors) and they were treated with CAF + CM, according to CARE guidelines. All treated GR had at least 1mm of 

keratinized tissue. Periodontal parameters were evaluated at baseline and after 3, 6, 12, and 24 months. The chief complaint of 

all patients was poor esthetics due to root exposure. Patients presented plaque and bleeding indices ≤ 20% throughout the study 

period and received periodontal basic procedures before the surgical phase. The informed consent, previously approved by the 

Institutional Review Board of University of São Paulo, Bauru School of Dentistry (FOB/USP) was assigned by each selected 

patient before the treatment was performed, following the Declaration of Helsinki (CAAE number: 65054416.4.0000.5417).  

 

2.1 Periodontal Clinical Parameters 

The gingival recession depth (GRD), the gingival recession width (GRW), the probing depth (PD), the clinical 

attachment level (CAL), the keratinized tissue width (KTW), the gingival thickness (GT), and the mean percentage of root 

coverage (MRC) were evaluated. All measurements were performed by a pre-calibrated examiner with a periodontal probe 

(PCPUNC 15; HuFriedy, Chicago, IL, USA) and an anesthetic needle, endodontic stop/caliper for GT. The examiner was 

blinded as to the treatments performed and surgical procedures. The measurements were recorded as described: (1) GRD, 

distance from the CEJ to the gingival margin at the mid-buccal site; (2) GRW, horizontal measure from the mesial to the distal 

gingival points at the CEJ; (3) PD, distance from the gingival margin to the most apical part of the sulcus; (4) CAL, distance 

from CEJ to the most apical part of the sulcus; (5) KTW, distance from the gingival margin to the mucogingival junction; (6) 

GT, 2 mm apical to the mid-buccal gingival margin, using an anesthetic needle and endodontic stop/caliper perpendicular to 

the surface, with slight pressure until the hard tissue was reached.  

 

2.2 Patient-related outcomes measurements (PROMs) 

To assess the qualitative analysis, patients were asked to grade their degree of pain/discomfort, esthetics, 

hypersensitivity, chewing, and brushing capacity on a Visual Analogue Scale (VAS) line (0-10), marking a vertical line 

corresponding to 0 for no pain and 10 for the worst degree of pain. Besides, patients were asked if they were fully satisfied or 

not with the treatment results. The Oral health impact profile (OHIP-14) questionnaire evaluated the oral health impact on the 

quality of life (Oliveira & Nadanovsky, 2005). All these measurements were assessed at baseline and after 3, 6, 12, and 24 

months. 

 

2.3 Surgical procedure 

Surgeries were performed by a single specialist surgeon (RCM) at the University of São Paulo, Bauru School of 

Dentistry (FOB/USP), from 2015 to 2016. The Zucchelli and De Sanctis (2000) technique was selected for the anterior esthetic 

surgical approach and was identically performed in all patients. All surgical procedures were performed under local anesthesia 

(Articaine 1: 100 4%, DFL, New Delhi- India), after rinsing with 0.12% chlorhexidine gluconate (PerioGard, Colgate, New 

York- USA) for 1 minute. Oblique and intrasulcular incisions were performed with 15c scalpel blade (Swann Morton, 
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Peynier, France) and a split-full-split thickness flap was raised until the mucogingival junction was reached, with tunneling of 

the central papillae. Anatomical papillae were de-epithelized and scaling and root planing was conducted. Subsequently, the 

CM was stabilized at 1 mm apically to the cementoenamel junction (CEJ) level and the flap was coronally advanced and 

sutured with 5-0 Nylon sutures (Ethicon, Johnson & Johnson, Somerville, New Jersey- USA). The CM was divided into two 

equal portions and was completely submerged to the coronally advanced flap in all cases (Fig. 1). For postsurgical care, all 

patients were instructed as to diet and brushing management, and to rinse for 1 minute with 0.12% chlorhexidine gluconate 

(PerioGard, Colgate, New York- USA), for 15 days. Patients received an anti-inflammatory therapy (Dexamethasone 8mg 

before surgery, 4mg after surgery and 100mg Nimesulide for 3 days) and antibiotic therapy (Amoxicillin 500mg for 7 days). 

The sutures were removed after 14 days and professional cleaning was conducted 1 month after surgery. Brushing trauma was 

the GR etiology from all 6 patients and they were frequently informed that the treatment long-term success depended on 

trauma removal. Moreover, patients received proper oral hygiene instructions to avoid brushing trauma and these instructions 

were reinforced in every follow-up recall. Patients were followed after 3, 6, 12, and 24 months.  

 

Figure 1: Surgical procedure. a) baseline Cairo RCT1 gingival recessions. b) Oblique and intrasulcular incisions. c) de-

epitalization of the papillae and flap elevation, maintaining the central papillae. d) MG matrix view. e) MG position at the 

receptor site. f) advanced coronally flap and final suture.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Authors (2019). 

 

2.4 Statistical analysis 

The intraclass Correlation Coefficient test (ICC) was calculated for the examiner. The percentage of RC was 

calculated as GR at baseline − GR at 3, 6, 12, and 24 post-ops  GR at baseline  100. ANOVA and Turkey tests were 

conducted by expressed mean ± SD to evaluate differences in follow-up periods. PROMs analysis involved OHIP-14 
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evaluation according to Slade (1997), calculating total value and values of 7 dimensions. A descriptive analysis was conducted 

for VAS.  

 

3. Results  

A total of 36 Cairo RT1 gingival recessions on the anterior maxilla were included. The primary outcome (GRD) 

demonstrated statistically significant reduction after 3 months (p=0.0023). Mean  SD values of GRD, GRW, and CAL at 

baseline and 3, 6, 12, and 24 months showed a significant improvement over time (p<0.05) (Table 1). GRW and GRD 

significantly decreased from baseline to the last follow-up (p=0.0023). Figures 2 and 3 present clinical changes of GRD and 

GRW during the follow-up periods. However, CAL had a significant gain in two different periods, showing improvement at 3 

months and after 12 to 24 months (p=0.002).  

 

Table 1: Mean  SD of the clinical parameters evaluated for CAF + CM treatment over the follow-up periods. For each 

evaluated parameter, different lowercase letters represent statistical difference (p<0.05). GRW gingival recession width 

(p=0.0021), KGW keratinized gingival width (p=0.0022), GT gingival thickness (p=0.0023), PD probing depth (p=0.0031), 

GRD gingival recession depth (p=0.0023), CAL clinical attachment level (p=0.0022).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Authors (2021). 

 

This change in the CAL parameter demonstrated that even after 1 year of follow-up, the soft tissue presented 

substantial clinical improvement. There was no statistical difference for KGW, GT, and PD. After 24 months, the percentage 

of RC for patients 1 to 6 was 93%, 69%, 77%, 67%, 89%, and 97%, respectively and the MRC percentage was 82%. Another 

correlation was made evaluating MRC per type of teeth (right and left canines, lateral and central incisors) in all follow-up 
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periods. Right and left canines (groups RCA and LCA) demonstrated a higher MRC over time, and group LCI presented the 

lowest MRC (Fig. 4). Four patients showed sites of complete root coverage (CRC). Patient #1 presented 4 sites of CRC. 

Patient #2 showed one site of CRC. Patient #4 presented one site of CRC. Patient #5 showed 5 sites of CRC. Examiner 

correlation (ICC) presented excellent agreement for all parameters: GRD (0.981), GRW (0.986), PD (0.949), CAL (0.875), GT 

(0.886) and KGW (0.912).  

Considering PROMs, OHIP-14 presented a significant decrease in all 7 dimensions, showing a great impact on the 

patient’s quality of life over 24 months (Table 2). VAS demonstrated a reduction in hypersensitivity and surgical 

pain/discomfort (p<0.05). A significant increase was observed in the patient’s esthetic perception and chewing/brushing 

capacity (Table 3). 

 

Figure 2: Right side trend of clinical changes on GR at 3(A), 6(B), 12(C) and 24(D) months. E and D changes at baseline to 

the last follow up. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Authors (2019). 

 

4. Discussion 

The present prospective case series evaluated the stability of CM + CAF for RC treatment of multiple gingival 

recessions in esthetic areas after 24 months. Clinical outcomes showed a significant reduction of GRD, satisfactory RC 

percentage, and CAL gain after this period. Furthermore, PROMs assessment also showed significant results with an important 

impact on the quality of life, a significant reduction in hypersensitivity and substantial improvement in esthetic scores. 
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Figure 3: Left side trend of clinical changes on GR at 3(A), 6(B), 12(C) and 24(D) months. E and D changes at baseline to the 

last follow up. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Authors (2019). 

 

A recent systematic review (Moraschini et al., 2019) compared results of CM + CAF to CAF alone in the treatment of 

RT1 gingival recessions. The results were based on 9 studies showing significant RC and improvement in GT and KTW for 

CM + CAF group. However, considering the included studies, the follow-up time was 12 months. The Consensus Report of 

European Workshop on Periodontology strongly advises the long-term evaluation for clinical outcomes stability on GR 

treatments (Palmer & Cortellini, 2008). The present case series demonstrated that a longer evaluation time is necessary, since 

CAL measurement had a second significant improvement from 12 to 24 months. Only two articles using CM for GR 

treatments presented follow-ups with more than 2 years (Jepsen et al., 2017; McGuire & Scheyer, 2016). Nevertheless, these 

studies were conducted for localized GR. Until this moment, there is no scientific evidence demonstrating long-term stability 

of CM for multiple GR in esthetic areas. Multiple GR are more challenging defects due to a larger surgical field and 

anatomical variations, such as prominent roots, shallow vestibules, and defect sizes (Graziani et al., 2014). Moreover, 

biomaterials scaffolds and autogenous grafts present different clinical behaviors, being the main reason why SCTG remains the 

gold standard treatment (Chambrone et al., 2019). SCTG techniques present a limitation of the quantity of donor tissue and are 

related to superior morbidity and increased surgical time (Zuhr et al., 2014). Therefore, the use of CM as an alternative for 

SCTG on multiple GR should be more carefully studied, especially in a long-term evaluation. Despite the limited number of 

patients, the present case series suggests that CM + CAF is a reliable alternative treatment for RT1 multiple GR, demonstrating 

improvement in clinical outcomes, PROMs, and stability after 24 months.  
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Figure 4: RCA- right canine group; RLI- right lateral incisor group; RCI- right central incisor group; LCI- left central incisor 

group; LLI- left lateral incisor group; LCA- left canine group. Mean RC evaluation per groups of correspondent teeth over the 

follow-up time. Groups RCA and LCA achieved the highest RC, whereas group LCI had the lowest RC over time.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                   

 

Source: Authors (2021). 

 

Table 2: Qualitative analysis by OHIP-14 questionnaire. Over the follow-up time the numbers decreased, showing a great 

impact on patient’s quality of life. The reduction at baseline to the last follow-up period had 18.1 of strength (p< 0.05), 

presenting a significant improvement in patient’s perception. D= dimensions 1 to 7 for the OHIP-14 calculation. 

 

 

 

 

 

 

 

 

 

 

 

Source: Authors (2021). 
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Table 3: Qualitative analysis by VAS scale (mean). Patient’s score showed a significant improvement on VAS line. At the last 

follow-up time, esthetic perception, chewing and brushing capacity presented increased score. In addition, hypersensitivity and 

surgical pain/discomfort demonstrated a great reduction, showing better impact on life.   

 

Source: Authors (2021). 

 

Esthetics related to root exposure reveals a major impact on a patient’s quality of life, being responsible for an 

elevated demand for patients seeking treatment. Several clinical studies used CM for GR treatment in mandible or maxilla, 

anterior or posterior areas (AlSarhan et al., 2019), but not a specific evaluation for multiple GR in the esthetic area (upper 

canines, central and lateral incisors). A recent split-mouth study compared SCTG to CM for multiple GR located on the 

maxilla, but not specifically in anterior teeth (Nahas et al., 2019). A recent study (Pelekos et al., 2019) compared SCTG to CM 

+ CAF for multiple GR, in different intraoral sites, including mandible and maxilla. Results showed superior RC and esthetic 

scores for the SCTG group. However, better outcomes were found in the CM group for soft tissue texture and marginal tissue 

contour. These results are in accordance with the present study, showing that CM + CAF for multiple GR could be a viable 

alternative for esthetic areas. CM substitutes have been widely studied as an alternative for SCTG, aiming at reducing the 

number of surgeries (multiple GR) and intraoral sites (donor site). CM demonstrated important outcomes considering 

decreased postoperative morbidity and painkillers intake (Fu et al., 2012). Moreover, CM showed decreased surgical time, 

unlimited donor tissue, and high esthetics scores (Sanz et al., 2009).  

CAF alone is an alternative to avoid the palatal approach despite being indicated only when sites present keratinized 

tissue (Baldi et al., 1999). Nevertheless, superior outcomes are reported when CAF is associated with CM compared to CAF 

alone (Huang et al., 2019).  Rotundo (2019) showed similar outcomes for CM + CAF and CAF alone on RT1 gingival 

recessions. However, CM + CAF demonstrated a superior gain of GT and 47% of CAF alone treated sites presented a decrease 

of GT (< 1mm) against 21% of CM + CAF group sites. The authors concluded that CM might be a predictable alternative for 

gingival deformities and thin phenotypes when compared to CAF alone. The results from the present study failed to present 

statistical improvement of GT, but this parameter was maintained over 2 years, with no decreased outcomes.  

Another interesting analysis was the comparison of RC per group of teeth over the follow-up periods. Canines 

presented superior MRC compared to lateral and central incisors. The surgical technique employed may have some influence 

on these outcomes, since the papillae of central incisors were preserved and tunneled. The canine area is distant from the 

tunneled area, allowing more effective coronal flap displacement with less tension. In a recent study (Santamaria et al., 2017), 

the authors observed better RC outcomes for CAF in comparison to the tunnel technique.  
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A recent meta-analysis (Huang et al., 2019) showed significant results on CAL measurement for CM + CAF group 

compared to CAF alone. However, no significant changes were found on KTW and PD assessments, presenting similar results 

for both groups. This evidence endorses the outcomes from the present study, whereas the CAL measure had two statistical 

changes over the follow-up time, demonstrating a satisfactory behavior of the CM on the recipient site.  

Few studies compared SCTG to CM + CAF for PROMs and their results were quite similar (Aroca et al., 2013; 

Tonetti et al., 2018). Overall, these studies showed a significant reduction in hypersensitivity, surgical pain/discomfort, and 

surgical time for the CM + CAF group. Other studies (Jepsen et al., 2017; Sangiorgio et al., 2017; Stefanini et al., 2016) 

compared CM + CAF to CAF alone, demonstrating no statistical difference between groups and revealing a great impact on 

patients’ quality of life for both groups. Indeed, in the present study CM + CAF demonstrated excellent scores for esthetics and 

an important reduction in hypersensitivity and surgical pain/discomfort. VAS and validated questionnaires are the most used 

tools to assess PROMs. OHIP-14 seems to be an interesting questionnaire for the impact of quality life on GR treatment and an 

important tool to evaluate the patient’s perception over time. Unfortunately, there is a lack of studies with PROMs in a long-

term evaluation. 

Despite the limitations of a case series, the present study demonstrated that CM is a reliable alternative treatment for 

multiple GR in esthetic areas. Besides, the outcomes obtained were maintained over time and these findings may encourage 

future researches to assess tissue substitutes in longer evaluation time. 

 

5. Conclusion  

Within the limits of the present study, the use of CM on Cairo’s RT1 multiple gingival recessions in esthetic areas 

demonstrated positive clinical outcomes and PROMs after 24 months. Long-term randomized clinical trials should be 

conducted to support the present findings. 
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