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INTRODUCTION 

Many periodontal plastic surgery techniques and flap designs 
have been proposed to obtain a highly predictable and long-term 
root coverage by augmenting gingival tissue dimensions. Among 
the available techniques, the conventional coronally advanced flap 
(CCAF) associated with a connective tissue graft (CTG) is considered 
a gold standard technique with a significantly higher percentage of 
root coverage and keratinized tissue gain. However, CTG harvesting 
is associated with increased patient morbidity, prolonged surgical time 
and postoperative complications (bleeding, numbness and sensibility 
changes in the donor area)(1). 

Mucograft® is a resorbing porcine matrix composed of a bilayer 
structure of collagen type I and type III, which acts as a substitute in cases 
of loss of the connective tissue structure around teeth and implants. This 
collagen matrix (CM) guarantees unlimited availability, surgical time 
decrease and fewer postoperative complications due to the lack of a 
donor site(2). A recent systematic review and meta-analysis showed that 
no significant differences were detected in the percentage of mean root 
coverage (MRC) and recession reduction (RR) between CM and CTG 
in single or multiple recession. Nevertheless, a higher percentage of 
complete root coverage (CRC) and greater keratinized tissue (KT) gain 
could be observed in the CTG group at multiple recessions(2). 

The platelet-rich fibrin (PRF) is an autologous fibrin matrix containing 
50% of the leukocytes from the original blood volume. This three-
dimensional fibrin matrix acts as a support for the cells during the 
regenerative process(3). Moreover, in vitro studies have demonstrated 
a slow release of several growth factors including transforming growth 
factor β1, platelet-derived growth factor and vascular endothelial growth 
factor during the first 7 days in sterile medium(3). In general, clinical 
studies have shown that CCAF alone or in combination with the PRF 
membrane are highly predictable procedures for the treatment of Miller 
Class I and II gingival recessions. However, the use of PRF membrane 
resulted in enhanced soft-tissue healing in terms of colour and tissue 
texture(4) and KT gain in comparison to CCAF alone after 6(5) and 12 
months(4). 

Therefore, we proposed the use of PRF as a combination material, 
based on its potential to enhance fibroblast activity and angiogenesis 
stimulation, to improve the CM clinical results. Therefore, this case 
series aimed to present the effect of the CM associated with PRF in the 
treatment of gingival recessions concerning root coverage and KT gain. 

CASE REPORTS

1 Patients Informations
 Six non-smokers, systemically healthy patients (4 females, 2 males, 

aged 20 to 42 years) who had at least one site with single gingival 
recession (recession type 1 (RT1) class or Miller Class I and II) in the 
maxilla were included in this case series (Figure 1 and 2). To be included 
in this case series the patients also required to present less than 20% 
of plaque index; the gingival recession must be presented in canine 
or premolar tooth in the ideal position (without individual malpositions 
according to Lischer Classification(6)) and a negative history of previous 
surgical procedures or periodontal disease. The clinical measurements 
were made at the mid-buccal point of the involved teeth at baseline 
(before surgery), 1, 3, 6 and 12 months by the same investigator 
(M.A.T.A) using the same type of periodontal probe (UNC 15, Hu-Friedy, 
Chicago, IL, USA).

The following parameters were assessed: (1) gingival recession depth 
(GRD in mm) measured as the distance from the CEJ to the gingival 
margin; (2) pocket probing depth (PPD in mm), which was analyzed at 
the distobuccal, mid-buccal and mesiobuccal aspects of surgical sites, 
and was considered the distance from the gingival margin to the apical 
portion of the periodontal sulcus; (3) keratinized tissue width (KTW) (in 
mm), measured as the distance from the mucogingival junction (MGJ) 
to the gingival margin; (4) gingival thickness (GT mm) measured 3 mm 
apically from the free gingival margin at the mid-buccal aspect of the 
tooth using a dental endodontic hand file (K File Kerr 30mm #10). 

2 Therapeutic Intervention
Before the surgical procedure, the PRF membranes’ preparation, 

according to the technique described by Choukroun et al. (7), was 
initiated. During the PRF centrifugation (10 minutes at 3000 RPM), local 
anesthesia was induced using a 4% articaine solution with epinephrine 
1:100.000 (Nova DFL). Two different types of flap were used according 
to the GRD: conventional coronally advanced flap (CCAF) in four larger 
and wider gingival recessions (GDR: 4.00 (3.00–5.37)) (Figure 3A and 
3B) and modified coronally advanced tunnel (MCAT) in six small and 
shallow gingival recessions (GDR 1.75 (1.50–2.00)) (Figure 4A and 4B). 

For the CCAF technique, a trapezoidal full mucoperiosteal flap was 
raised to the MGJ and a partial thickness flap was made apically to 
the mucogingival junction (MGJ) allowing a tension-free coronal flap 
position (Figure 3C-G). The adjacent papillae were de-epithelized 
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(Figure 3F), and the root surface debridement was made using Gracey 
curettes (Hu-Friedy, RJ, Brazil). For the MCAT, intrasulcular incisions 
were performed and mucoperiosteal flaps were raised using sharp 
tunnel elevators preserving the papillae (Quinelato, Brazil) (Figure 
4D and 4E). The flap was extended beyond the MGJ and under each 
papilla allowing a tension-free flap mobilization in the coronal direction 
(Figure 4F). 

After the flap preparation, the CM (Mucograft® collagen matrix, 
Switzerland) was cut and trimmed to the exact size of the defect, such 
that ≥1 mm of the surrounding tissue was covered (Figure 3H and 
4G). For the CCAF technique, the CM was immobilized in the surgical 
site with a subperiosteal suture (Marlin® violet, absorbable, DSM 11, 
6-0) (Figure 3I). The PRF membrane was also immobilized above 
to the CM using the same suture (Figure 3J and 3K). For the MCAT 
technique, both materials (Figure 4H) were sutured together (Figure 4I 
and 4J) and inserted into the tunnel (Figure 4K). A double-loop sling 
suture (Resorba® Sutures Resolon™, blue, USP 6/0) was made in 
the flap interdental region to positioned at or coronal to the cemento-
enamel junction (Figure 3L and 4L). Only for the CCAF technique were 
additional interrupted sutures made in the release incision (Figure 3L). 
After 15 days, the post-surgery course was uneventful and the sutures 
were removed. The comparison between the baseline and final clinical 
appearance of three cases is shown in Figures 1 and 2. 

3 Follow-up and Outcomes
A total of 10 gingival recessions were treated in this case series and 

included in the statistical analysis (tooth-level analysis). Of these, four 
gingival recessions were treated with CCAF and six gingival recession 
with the MCAT technique. The GraphPad Prism 6 software (San Diego, 
CA, USA) was used. The Friedman test complemented by the Dunn test 
was used to evaluate clinical parameters longitudinally. Comparison 
between CCAF and MCAT techniques was made using Mann-Whitney 
Test. Differences were considered statistically significant when the 
p-value was <0.05. 

The median and 25th and 75th percentiles of periodontal clinical 
parameters at baseline, 1, 3, 6 and 12 months were showed in Table 
1. The association between the PRF and CM promoted a reduction in 
the GRD (2.00 mm (1.50–3.50) to 0.00 (0.00–0.00)) and PPD (1.25 
mm (1.00–2.00) to 1.00 mm (1.00–1.62)) resulting in complete root 
coverage in all gingival recessions after 1 month (Table 1). Moreover, 

Figure 1: Pretreatment (A) and after 12 months (B) view of each case using 
conventional coronally advanced flap technique plus collagen matrix and 
platelet rich fibrin included in this case series; A1/B1: right upper canine 
teeth; A2/B2: right upper canine teeth; A3/B3: left upper canine teeth and 
A4/B4: left upper canine teeth. 

Figure 2: Pretreatment (A) and after 12 months (B) view of three of six 
cases included in this case series using the modified coronally advanced 
tunnel technique plus collagen matrix and platelet rich fibrin; A1/B1: right 
upper first premolar teeth; A2/B2: right upper canine teeth and A3/B3: left 
upper lateral incisor teeth.

Figure 3: Representative case illustrating the root coverage procedure 
using conventional coronally advanced flap technique plus collagen 
matrix (CM) and platelet rich fibrin (PRF). A: Pretreatment view of right 
upper canine teeth; B: Measurement of the pocket probing depth using 
a periodontal probe; C: Intrasulcular incision at the buccal aspect of the 
tooth; D: Two horizontal incisions performed at the adjacent papillae, at 
the level of the cement-enamel junction (CEJ), continued by two vertical 
incisions beyond the mucogingival junction; E, F and G: Trapezoidal full 
mucoperiosteal flap; H:  CM cut and trimmed to the exact size of the defect; 
I:  CM sutured in the surgical site; J: PRF positioned above the CM; K: PRF 
sutured in the surgical site; L: Final aspect of the flap suture. 

Figure 4: Representative case illustrating the root coverage procedure 
using the modified coronally advanced tunnel technique plus collagen 
matrix (CM) and platelet rich fibrin (PRF). A: Pretreatment view of right 
upper premolar teeth; B: Measurement of the pocket probing depth using a 
periodontal probe; C: Mucogingival junction localization using a periodontal 
probe; D: Intrasulcular incisions with a microblade; E: Mucoperiosteal flaps 
using sharp tunnel elevators; F: Tension-free flap mobilization test using a 
periodontal probe; G: CM cut and trimmed to the exact size of the defect; 
H: PRF positioned above the CM; I and J: PRF and CM sutured together; 
K: Both materials inserted in the tunnel; L: Final aspect of the flap suture. 
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an increase in KTW (1.25 mm (1.00–2.00) to 1.75 (1.37−2.62)) and GT 
(1.00 mm (0.50–1.50) to 1.70 (1.27–2.32)) were also observed after 1 
month (Table 1). However, apical displacement of the marginal gingival 
of 0.50 (0.00–1.00) associated with a GT reduction (1.35 (0.90–1.82)) 
was observed after 12 months. The KTW gain obtained with the surgical 
procedure was maintained after 12 months (1.75 (1.37–2.25) (Table 
1). The median and 25th and 75th percentiles of periodontal clinical 
parameters in the CCAF and MCAT techniques groups at baseline, 1, 3, 
6 and 12 months were shown in Table 2. Comparing CCAF and MCAT 
techniques groups, no difference was observed in the GRD, PPD and 
GT in all analyzed periods (Table 2). A higher increase in the KTW was 
observed in the CCAF group in comparison to the MCAT technique in all 
analyzed periods (Table 2). 

DISCUSSION AND CONCLUSION

Clinical studies have shown that the use of the CTG ensures superior 
clinical outcomes in comparison to the PRF and CM alone in gingival 
recessions treatment(8, 9). Based on that, the main aim of this case 
series was evaluated the association between CM and PRF in the 
treatment of gingival recessions. To our knowledge, no clinical study 
has yet been published evaluating the gingival recession coverage 
using both PRF and CM. The results of this study indicated a reduction 
in the GRD associated with KTW and GT increase after 12 months of 
follow-up. However, the number of participants included in this case 
series is insufficient (power analysis below 80%) and it is necessary to 
have 12 patients per group to obtain an adequate sample size for this 
study(10). Intra or inter-individual variations including the tooth kind and 
surgical technique can also interfere in the clinical results, however, no 
intra and inter-individual variability analysis between the individuals was 
possible due to the small number of participants included in this case 
series. Therefore, randomized clinical trials including a control group, 
flap design standardization and a larger number of patients should be 
performed to confirm these results.

Although a complete root coverage was obtained in all cases 
included in this case series after 1 month, apical displacement of the 
marginal gingival was observed after 12 months (GRD: 0.50 (0.00–
1.00)). Similar results have been shown in controlled clinical studies 
comparing the treatment of Miller Class I and II single recessions with 
CCAF alone or in conjunction with CM(11, 12). Stefanini et al. (2016)(11) 
obtained a GRD of 0.83± 0.99 for CM alone (baseline 3.46 ±0.90) in 
comparison to 0.93 ±1.10 for CCAF alone (baseline 3.34 ±1.00). Moreira 
et al. (2016)(12) also reported a GRD of 0.75 mm ±0.76 for CM (baseline 

3.16 ±0.65) and 0.89 ± 0.52 for CCAF alone (baseline 3.14 ±0.51) after 
6 months. On the other hand, better clinical results were observed by 
Cardaropoli et al. (2012)(13) with a smaller GRD of 0.23 mm ±0.47 for CM 
(baseline 3.09 ±0.63) and 0.09 mm ±0.20 for CTG (baseline 3.05 ±0.65) 
after 12 months. Therefore, in comparison to these clinical studies, the 
association between CM and PRF evaluated in this case series seems 
not to have shown superior root coverage in comparison to CM or CTG 
alone. 

In this case series, the minimal KTW gain obtained with the surgical 
procedure was maintained after 12 months (1.25 mm (1.00–2.00) to 
1.75 mm (1.37–2.25)). Likewise, Moreira et al. (2016)(12) showed a 
KTW gain of 0.20 mm after 6 months with CM alone. However, higher 
KTW gain of 1.23 mm and 1.05 mm was observed using CCAF+CM by 
Cardarapoli et al. (2012)(13) and Stefanini et al. (2016)(11) after 12 months, 
respectively. For the GT parameter, a statistically significant reduction in 
the GT gain was observed between 1 and 12 months, with a minimum 
GT gain obtained after 12 months (1.00 mm (0.50–1.50 to 1.35 (0.90–
1.82)). Minimal GT gain was also shown by Stefanini et al. (2016) (11) 
(0.52 mm) after 12 months and by Moreira et al. (2016)(12) (0.40 mm) 
after 6 months. However, superior results were reported by Cardarapoli 
et al. (2012)(13) that obtained a gain of 1.00 mm in GT for CM and 1.23 
mm for CTG after 12 months. Consequently, the KTW and GT results 
obtained in this case series also suggested that the PRF membrane did 
not increase CM clinical potential. This fact can be associated with the 
relatively rapid degradation of the PRF membrane, with the subsequent 
reduction in molecule release(14), which could negatively interfere in the 
PRF potential to improve the soft-tissue healing in the long term.

For the small and shallow gingival recession, the MCAT was 
proposed which avoids vertical releasing incisions and does not incise 
the papillae, which in turn may improve vascularization of the area. This 
technique ensures a premature esthetic result and satisfactory healing, 
however, should be avoided in large recesses to avoid excessive graft 
exposure(15). A significantly higher increase in the KTW was observed in 
the CCAF group in comparison to the MCAT technique in all analyzed 
periods. This can be attributed to the natural tendency of the MGJ 
to regain its original, genetically determined position once the CCAF 
technique promotes a higher coronal repositioning of the MGJ due to the 
vertical releasing incisions.

Within the limits of this case series, it is concluded that the association 
between the CM and PRF was effective for the treatment of Miller Class 
I and II gingival recession.

Table 1: Median and 25th and 75th percentiles of periodontal clinical parameters at baseline, 1, 3, 6 and 12 months.

Parameter/Period Baseline 1 month 3 months 6 months 12 months
Gingival Recession 
Depth 2.00 (1.50 – 3.50)a 0.00 (0.00 – 0.00)b 0.50 (0.00 – 0.50)b 0.50 (0.00 – 1.00)b 0.50 (0.00 – 1.00)b

Pocket probing depth 1.25 (1.00 – 2.00) 1.00 (1.00 – 1.62) 1.25 (1.00 – 1.62) 1.25 (1.00 – 1.62) 1.25 (1.00 – 1.62)

Keratinized Tissue 
Width 1.25 (1.00 – 2.00)b 1.75 (1.37 - 2.62)a 1.75 (1.37 – 2.25)a,b 1.75 (1.37 – 2.25)a,b 1.75 (1.37 – 2.25)a,b

Gingival thickness 1.00 (0.50 – 1.50)b,c 1.70 (1.27 – 2.32)a 1.45 (0.95 – 2.00)a,b 1.35 (0.90 – 1.82)b 1.35 (0.90 – 1.82)b

a, b, c: Different letters represent statistically significant differences between each follow-up period (p<0.05- Freidman and Dunn Test).

Table 2: Median and 25th and 75th percentiles of periodontal clinical parameters in both technique groups at baseline, 1, 3, 6 and 12 months.

Parameter/Period Baseline 1 month 3 months 6 months 12 months
Gingival 
Recession 
Depth

MCAT 1.75 (1.50 – 2.00)b** 0.00 (0.00 – 0.00)a 0.50 (0.37 – 0.50)a,b 0.50 (0.37 – 0.50)a,b 0.50 (0.37 – 0.50) a,b

CCAF 4.00 (3.00 – 5.37)b** 0.00 (0.00 – 0.75)a,b 0.00 (0.00 – 1.50)a,b 0.00 (0.00 – 1.50)a,b 0.00 (0.00 – 1.50)a,b

Pocket probing 
depth

MCAT 1.00 (1.00 – 1.00) 1.00 (1.00 – 1.00) 1.00 (1.00 – 1.50) 1.00 (1.00 – 1.50) 1.00 (1.00 – 1.50)

CCAF 1.12 (1.00 – 1.50) 1.00 (1.00 – 1.25) 1.00 (1.00 – 1.00) 1.00 (1.00 – 1.00) 1.00 (1.00 – 1.00)

Keratinized 
Tissue Width

MCAT 1.00 (1.00 - 1.62) 1.50 (1.00 - 1.62)** 1.50 (1.00 - 1.62)* 1.50 (1.00 - 1.62)* 1.50 (1.00 - 1.62)*

CCAF 1.75 (1.12 – 2.75)b 2.75 (2.12 – 3.60)a** 2.50 (2.00 – 3.37)a,b* 2.50 (2.00 – 3.37)a,b* 2.50 (2.00 – 3.37)a,b*

Gingival 
thickness

MCAT 1.00 (0.50 – 1.50)b 1.55 (1.17 – 1.87)a 1.20 (0.80 – 1.65)a,b 1.15 (0.60 – 1.52)a,b 1.15 (0.60 – 1.52)a,b

CCAF 1.00 (0.62 – 1.75)b 2.50 (1.47 – 3.22)a 2.10 (1.15 – 2.90)a,b 2.00 (1.12 – 2.87)a,b 2.00 (1.12 – 2.87)a,b

MCAT: Modified Coronally Advanced Tunnel; CCAF: Conventional Coronally Advanced Flap; a, b: Different letters represent statistically significant differences 
between each follow-up period (p<0.05- Freidman and Dunn Test); *p<0.05; **p<0.01- Intergroup statistically significant differences– Mann- Whitney Test.
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