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ABSTRACT

Purpose: Coronally advanced split-or full-thickness (CAST or CAFT) flaps in combination 
with subepithelial connective tissue grafts (SCTGs) are commonly used in root-coverage 
procedures despite postoperative pain and bleeding from the graft donor site. Therefore, the 
modified vestibular incision subperiosteal tunnel access procedure (VISTAX) uses a novel 
collagen matrix (VCMX) instead of autogenous tissue to address the limitations associated 
with autogenous tissue grafting. This retrospective study compared the clinical outcomes of 
VISTAX to the results obtained after using a CAST or CAFT flap in combination with SCTG 
for root coverage.
Methods: Patients with single or multiple adjacent recession I/II defects were included, with 
10 subjects each in the VISTAX, CAFT, and CAST groups. Defect coverage, keratinized tissue 
width, esthetic scores, and patients’ perceived pain and dentinal hypersensitivity (visual 
analogue scale [VAS]) were assessed at baseline, 3 months, and 6 months.
Results: All surgical techniques significantly reduced gingival recession (P<0.0001). 
Defect coverage, esthetic appearance, and the reduction in dentinal hypersensitivity were 
comparable. However, the VAS scores for pain were significantly lower in the VISTAX group 
than in the CAFT and CAST groups, which had similar scores (P<0.05). Furthermore, the 
clinical results of VISTAX and CAFT/CAST generally remained stable at 6 months.
Conclusions: The clinical outcomes of VISTAX, CAFT, and CAST were comparable. However, 
patients perceived significantly less pain after VISTAX, indicating a potentially higher patient 
acceptance of the procedure. A prospective trial with a longer follow-up period and a larger 
sample size should therefore evaluate VISTAX further.
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INTRODUCTION

Gingival recession (GR) defects are a prevalent finding in dental patients. Approximately half of 
adults above 30 years of age have at least 1 intraoral site with a GR in different populations [1-3]. 
GR defects are associated with root sensitivity, root caries, and/or non-caries cervical lesions 
[4,5]. Untreated recession defects might result in further GR in the long term [4]. In addition, 
recession defects can be visible in the aesthetic zone in patients with a medium or high smile 
line and thus could impair the red-white aesthetics of the gingival margin (GM) [6,7].

To correct recession defects, a gingival flap in combination with a subepithelial connective tissue 
graft (SCTG) is generally considered the most predictable coverage procedure [8,9]. However, 
postoperative wound healing pain, swelling, and bleeding are commonly associated with 
harvesting autogenous tissue from the donor site [10]. Furthermore, simultaneously grafting 
recession defects of multiple teeth might not be possible because of the limited amount of 
palatal or other autogenous tissue that can be harvested during a single procedure. Therefore, 
using graft substitutes as an alternative to SCTG has been proposed to address postoperative 
discomfort and surgical limitations in recession coverage procedures [11,12]. Additionally, 
minimally invasive surgical techniques have been developed to further minimize postoperative 
discomfort, potentially decrease the procedure time, and improve patients’ satisfaction [13-15].

The porous volume-stable porcine collagen matrix (VCMX) is a newly developed tissue 
graft substitute (Fibro-Gide®; Geistlich Pharma AG, Wolhusen, Switzerland) for soft-tissue 
regeneration. VCMX is made of reconstituted cross-linked collagen to enhance volume stability, 
and its porous network supports angiogenesis and the formation of new connective tissue 
[16,17]. Preclinical studies of VCMX demonstrated volumetric stability and histomorphometric 
structures similar to those of SCTG [18,19]. It has been used to treat GR defects in combination 
with a coronally advanced flap [20] or a minimally invasive tunnel flap [21]. Specifically, the 
modified vestibular incision subperiosteal tunnel access procedure with VCMX (VISTAX) is a 
novel minimally invasive technique [21] that can reduce patient morbidity and the risk of wound 
complications because of the design and location of its vestibular access incision, full-thickness 
flap tunnel preparation, and the use of a non-autogenous graft substitute.

The aim of this retrospective root coverage study was to compare clinical and esthetic 
results and patient-centered outcomes such as pain and dentinal hypersensitivity after using 
VISTAX as opposed to a coronally advanced flap (full thickness [22] or split-thickness [23]) 
in combination with a palatal SCTG, the root coverage procedure with the most evidence 
supporting its effectiveness [9,24,25].

MATERIALS AND METHODS

The study was approved by the Institutional Review Board of Columbia University Medical 
Center and the Institutional Review Board of University Hospital Jena (2020-1756-Daten), 
and it was carried out according to the code of ethics of the World Medical Association 
(Declaration of Helsinki). All patients provided written informed consent.
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This retrospective study compared: 1) the VISTAX procedure, 2) the use of a coronally 
advanced full-thickness (CAFT) flap with an SCTG, and (3) the use of a coronally advanced 
split-thickness (CAST) flap with an SCTG. Since VISTAX utilizes a full-thickness tunnel 
preparation, the CAFT group was included in addition to the commonly used CAST flap 
preparation when using a palatal SCTG. The primary outcome was the recession defect 
change at the 3-month follow-up. Secondary outcomes included changes in keratinized tissue 
width (KW), probing depth (PD), gingival phenotype (GP), esthetic score, and postoperative 
pain and sensitivity. The clinical outcomes were retrospectively collected from existing 
records and adhered to inclusion and exclusion criteria. Three-month follow-up outcomes of 
10 subjects in each group were available, whereas 6-month outcomes were only available in 8 
subjects in the VISTAX group, 1 subject in the CAFT group, and 5 subjects in the CAST group.

VISTAX is a novel technique, whereas CAFT and CAST are widely performed and studied root 
coverage procedures [26]. Since there is currently no comparable study, this retrospective 
data analysis represents a pilot study and required 10 subjects per group to detect a 
significant difference in recession defect changes at the 3-month follow-up between groups 
based on the assumptions of alpha error = 0.05, effect size = 0.60, and power = 80% [27].

Patients older than 18 years with no active periodontal disease, single or multiple 
adjacent recessions of type 1 (RT 1) [28] (Miller class I/II) [29] that showed a detectable 
cementoenamel junction (CEJ) and no cervical defect [29], had a PD ≤4 mm, KW ≥1 mm, 
adjacent teeth, and no restorations that may compromise surgical outcomes, were included. 
Patients were excluded if they were smokers (>10 cigarettes/ per day), had uncontrolled 
systemic diseases (e.g., diabetes with hemoglobin A1c >7%), or used medications that are 
known to cause gingival enlargement. All patients had received professional teeth cleaning 
and oral hygiene instructions to eliminate any habits related to the etiology of GR. These 
patients had good oral hygiene and controlled periodontal conditions as indicated by clinical 
parameters (full mouth bleeding on probing [BOP] sites <30%, full mouth plaque index [PI] 
<30%) [30,31].

Surgical procedures
VISTAX procedure
The modified VISTAX technique was recently developed [21] based on the original VISTA 
procedure [14]. Briefly (Figure 1), following the administration of local anesthesia, exposed 
root surfaces of treated teeth were scaled with curettes to reduce root convexity and 
undercuts. Using a 15c blade, a small vestibular incision was made close to the mucogingival 
junction (MGJ) in the non-keratinized mucosa mesial to the tooth/teeth with the GR 
defect(s). A full-thickness subperiosteal tunnel was released through the vestibular access 
incision using a small mucogingival elevator (Buser #6; Hu-Friedy, Chicago, IL, USA). 
Papillae adjacent to the treated teeth were also elevated. The tunnel flap had to be sufficiently 
movable to allow coronal displacement of at least 2 mm above the CEJ. Dry VCMX was cut 
into pieces with an appropriate size (e.g., approximately 5 mm in length and 3 mm in width) 
to facilitate insertion through the small access incision and to allow individual placement of 
the pieces towards the recession area and underneath the papillae. Multiple pieces were used 
until the flap was coronally advanced and the gingiva was augmented sufficiently [21]. Where 
gingiva had to be stabilized, 5-0 polypropylene sutures were inserted 2–3 mm below the GM 
and coronally fixated on the respective teeth using flowable composite. The final buccal GM 
of each tooth was at least 1 mm above the expected level or the CEJ level. All matrix material 
was completely covered by the gingiva. Postoperatively, ibuprofen (600 mg, 1 tablet every 6 
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hours for 7 days) and chlorhexidine gluconate mouthwash (0.12%, 1 bottle, one-half ounce, 
twice daily for 2 weeks) were prescribed if the patient was not allergic to these medications. 
Patients were recommended to consume a soft diet and avoid brushing the treated teeth for 
at least 2 weeks, and to avoid intentional pressure on the surgical area for at least 2 months. 
Sutures were removed 2 weeks after surgery.

CAFT/CAST with SCTG
Following the administration of local anesthesia, exposed root surfaces were scaled with 
sharp curettes. Two oblique, divergent beveled incisions were performed on the interdental 
papillae mesially and distally to the treated teeth (Figure 2). These incisions were connected by 
intrasulcular incisions [32]. The flap was reflected without vertical incisions using the envelope 
technique. Flap elevation was performed by either a full-thickness technique using a periosteal 
elevator (CAFT) or a split-thickness technique using a 15c blade (CAST). Interdental papillae 
adjacent to the treated teeth were deepithelialized using a diamond bur to create a connective 
tissue bed, to which the surgical papillae of the flaps were sutured. An SCTG was harvested 
from the palate using the single incision technique [33] and trimmed to approximately 1.5-mm 
thickness. Afterward, the donor site was sutured with 4-0 silk. The SCTG was placed over the 
recession defect, stabilized with sling and periosteal 5-0 chromic gut sutures and covered with 
the coronally advanced flap that was positioned at least 2 mm above the CEJ and stabilized 
using the sling and interrupted suturing techniques with 6-0 polypropylene sutures. The 
postoperative instructions were given as described above. The donor site and recipient site 
sutures were removed 1 week and 2 weeks after surgery, respectively.

A B C

D E F G

H I

Figure 1. Modified vestibular incision subperiosteal tunnel access with volume-stable collagen matrix procedure: a surgical overview. (A) Baseline recession: 
2-mm recession defects at teeth #14, #15. (B, C) Preparation of a full-thickness flap through a vestibular access incision around the teeth with the gingival 
recession and adjacent teeth. (D) Preparation of small VCMX pieces. (E) Pieces of VCMX were inserted into the subperiosteal tunnel. (F) The gingival margin 
was coronally advanced without suturing after pieces of VCMX were placed. (G) Anchoring sutures (polypropylene 5.0) were coronally stabilized using flowable 
composite. (H) Complete root coverage was achieved at the 3-month follow-up visit. (I) Gingival levels were stable at 6 months. 
VCMX: volume-stable porcine collagen matrix.
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Clinical measurements
Clinical measurements and esthetic outcomes were determined at baseline and at 3 months 
after surgery by calibrated examiners (USS, NB). Measurements were repeated in available 
cases at 6 months after VISTAX, CAFT, and CAST to evaluate the stability of the clinical 
results. Clinical measurements were performed using a conventional 15 UNC color-coded 
periodontal probe:

1. GR: distance from the CEJ to the GM at the mid-buccal of treated teeth.
2. Defect coverage rate: percentage of coverage relative to the baseline GR.
3. PD: distance from the GM to the gingival sulcus bottom.
4. KW: distance from the MGJ to the GM.
5. �GP: thin versus thick, based on periodontal probe visibility in the mid-buccal sulcus [34]. 

If the probe was visible through the gingival sulcus, the phenotype was defined as thin. 
If the probe was not visible through the gingival sulcus, the phenotype was classified as 
thick.

A B C D

E F G H

I J K L

M N O P

Figure 2. Coronally advanced flaps—split-thickness (A-H) and full-thickness (I-P)—with an SCTG: a surgical overview. (A, I) Baseline recession: 2.5-mm 
recession defects at tooth #13 and tooth #23, respectively. (B, J) Performing measurements with a customized stent. (C, K) Sulcular and oblique incisions were 
used to elevate a flap. (D, L) Partial or full flap elevation was used to expose the root surface. (E, M) The SCTG was harvested from the palate, placed underneath 
the elevated flap and sutured. (F, N) The coronally advanced flap was securely sutured. (G, O) Complete root coverage was achieved at the 3-month follow-up 
visit. (H, P) Gingival levels were stable at the 6-month follow-up visit. 
SCTG: subepithelial connective tissue graft.
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Esthetic outcomes of the treated sites were evaluated using the root coverage esthetic score 
(RES) system [35]: 1) degree of root coverage, 2) marginal tissue contour, 3) soft tissue 
texture, 4) MGJ alignment, and 5) gingival color. The highest score is 10 and the lowest score 
is 0. Three-month and 6-month clinical pictures of all patients, without any specification of 
which type of surgical procedure was performed, were evaluated and assigned RES scores by 
an independent examiner (NB) not involved in any surgical procedure.

Patient-centered outcomes, including postoperative pain and hypersensitivity, were assessed 
using a questionnaire. Postoperative pain was demonstrated on a 10-cm visual analog scale 
(VAS) [36], in which 0 indicated ‘‘none’’ and 10 ‘‘plenty” on the day of surgery and at 1- and 
2-week follow-up visits [37]. Spontaneous dentinal hypersensitivity was recorded on a VAS 
of 0 to 10, on the day of surgery, 3 months after surgery, and at 6 months after surgery. The 
measurement values are presented as mean ± standard deviation. The Shapiro–Wilk test 
was performed to assess the normality of the data. Baseline and follow-up measurements 
within groups were analyzed using the paired Student’s t-test or the Wilcoxon signed-
rank test depending on data normality (normally distributed data: paired Student’s t-test; 
non-normally distributed data: Wilcoxon signed-rank test). Comparisons between groups 
were analyzed using one-way analysis of variance. Differences were considered statistically 
significant at P<0.05. Due to the small number of subjects in the CAFT and CAST groups for 
the 6-month outcomes, data from these 2 groups were combined for the 6-month analyses.

RESULTS

Ten patients with single or multiple adjacent gingival recession defects were analyzed in each 
group for the 3-month results. These 30 patients contributed in total 32, 19, and 15 sites to 
the VISTAX, CAFT, and CAST groups, respectively. At 6 months, 8 patients in the VISTAX 
group and 6 patients in the CAFT/CAST group contributed 25 and 8 sites, respectively. The 
mean age of the patients in the VISTAX, CAFT, and CAST groups was 38.7 (range: 30–45), 
37.4 (range: 29–47) and 40.4 years (range 26–62), respectively (Table 1). The distribution of 
gingival recession defects was comparable in all 3 groups, with most defects being located 
in the maxilla (Table 1). In addition, the gingival phenotype was not significantly different 
among the 3 groups (thin vs. thick: 8/2 [CAFT], 9/1 [CAST], 7/3 [VISTAX]; P=0.54). No 
statistically significant differences were observed among the 3 groups at baseline in any 
considered parameter (baseline GR [mm]: 1.84±0.67 [CAFT], 2.0±0.76 [CAST], 1.6±0.8 
[VISTAX]; P=0.15); baseline PD [mm]: 1.6±0.52 [CAFT], 1.65±0.75 [CAST], 1.94±0.76 
[VISTAX]; P=0.32; baseline KW [mm]: 2.75±0.86 [CAFT], 3.25±0.86 [CAST], 2.98±1.15 
[VISTAX]; P=0.57). Intragroup analysis revealed that all root coverage procedures produced 
a statistically significant reduction in recession depth (Table 2). Furthermore, a reduction in 
recession depth as well as the percentage of defect coverage was comparable in all 3 groups 

Table 1. Baseline characteristics of the subjects and treated sites
Characteristics Split-thickness (CAST) Full-thickness (CAFT) VISTAX
Number of patients 10 10 10
Number of surgically treated teeth 15 19 32
Age (yr) 40.4 (26–62) 37.4 (29–47) 38.7 (30–45)
Sex (female/male) 7/3 6/4 5/5
Teeth in maxilla/mandible 10/5 11/8 19/13
Values are presented as number or mean (range).
CAST: coronally advanced split-thickness, CAFT: coronally advanced full-thickness, VISTAX: vestibular incision 
subperiosteal tunnel access procedure with volume-stable porcine collagen matrix.
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(Figure 3A and B). The defect coverage rates at the 3-month visit were 88.54%±22.48%, 
76.67%±30.57%, and 79.82%±34.06% in the VISTAX, CAST, and CAFT groups, respectively. 
To address the unequal defect numbers contributed by each subject, cases in all 3 groups 
were stratified into multiple and single recession sites, which showed no difference in defect 
coverage (percentage of defect coverage for single vs. multiple recessions: 85%±24.15% 
vs. 80.56%±26.67%; P=0.28). Further, stratification of all patients according to gingival 
phenotype did not reveal any significant impact on the rate of root coverage in any of the 
groups (P=0.86).

Both VISTAX and CAFT showed stable KW; however, KW was significantly reduced in the 
CAST group 3 months after surgery (Table 2, Figure 3C). The changes in KW between baseline 
and the 3-month follow-up were −0.008±0.22, 0.36±1.03, and 1.30±0.71 mm in the VISTAX, 
CAFT, and CAST groups, respectively (Figure 3C, positive values depict width reduction). 
Overall, esthetic outcomes were not significantly different among the 3 groups (mean RES 
score in VISTAX: 6.80±2.25, CAFT: 5.50±2.22, CAST: 5.11±2.21; P=0.24) (Figure 3D). However, 
when stratified according to the individual aspects that resulted in the esthetic score, soft 

Table 2. Clinical parameters
Parameters Split-thickness (CAST) Full-thickness (CAFT) VISTAX

Baseline 3 months P value Baseline 3 months P value Baseline 3 months P value
GR (mm) 2.0±0.76 0.47±0.61 <0.0001 1.84±0.67 0.32±0.56 <0.0001 1.6±0.8 0.22±0.4 <0.0001
PD (mm) 1.65±0.75 1.6±0.52 1.94±0.76
KW (mm) 3.25±0.86 2.17±0.87 0.0078a) 2.75±0.86 2.57±0.84 0.500 2.98±1.15 2.8±0.96 >0.9999
Values are presented as mean ± standard deviation.
CAST: coronally advanced split-thickness, CAFT: coronally advanced full-thickness, VISTAX: vestibular incision subperiosteal tunnel access procedure with 
volume-stable porcine collagen matrix, GR: gingival recession, PD: probing depth, KW: keratinized tissue width.
a)Statistically significant difference at P≤0.05.
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Figure 3. Clinical outcomes between baseline and the 3-month follow-up (mean ± standard deviation). (A) Change in recession depth. Positive values depict 
recession depth reduction (P=0.3). (B) Defect coverage in percentage (P=0.75). (C) Change in keratinized tissue width. Positive values depict width reduction. (D) 
Esthetic score (P=0.24). 
*P<0.05, **P<0.01.
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tissue texture scores were significantly higher in the VISTAX group than in the CAST/CAFT 
group (mean difference between VISTAX and CAST: 0.70±0.14; between VISTAX and CAFT: 
0.90±0.14; P<0.0001).

Of note, the mean VAS score for pain was significantly lower in the VISTAX group than in the 
CAFT and CAST groups, which experienced similar scores (VAS for pain at 1 week of follow-
up: VISTAX vs. CAST vs. CAFT: 1.78±1.64 vs. 4.7±1.89 vs. 5.22±2.54, P<0.05). Not all patients 
had complained about dentinal hypersensitivity at baseline. Nevertheless, a clear decrease 
in dentinal hypersensitivity in all 3 groups between baseline and the 3-month follow-up was 
detected (baseline VISTAX, CAST, and CAFT: 3.75±2.82, 7.6±1.9, and 5.13±3.8; 3 months: 
VISTAX, CAST, and CAFT: 1±1.42, 0.8±1.1*, and 0.78±1.72*; *P<0.05). The intergroup analysis 
detected no statistically significant difference in VAS hypersensitivity scores at baseline and 
the 3-month follow-up among the 3 groups (P=0.7/P=0.4).

In the VISTAX group, the gingival levels of treated teeth were stable over 6 months, with a 
slightly increased defect coverage rate (3 vs. 6 months: 88.54%±22.48% vs. 92.33%±16.3%, 
P=0.25; mean residual recession defect at 3 vs. 6 months: 0.32±0.06 mm vs. 0.26±0.05 mm, 
P=0.25). In the 6 subjects of the CAFT/CAST group, gingival levels were also stable over 
time at 6 months (mean root coverage rate at 3 months vs. 6 months: 81.25%±37.20% vs. 
81.25%±37.20%, P>0.99; mean residual recession defect at 3 months vs. 6 months: 0.33±0.82 
mm vs. 0.33±0.82 mm, P>0.99). Compared to the 3-month outcomes, the KW and esthetic 
scores in the VISTAX and CAFT/CASF groups did not significantly change at 6 months (KW: 
P>0.99 and P=0.50 respectively; RES score: P=0.50 and P>0.99 respectively). As compared to 
the 3-month results, hypersensitivity remained the same at 6 months after surgery in both the 
VISTAX and CAFT/CAST groups (P>0.99, P>0.99).

DISCUSSION

Tissue graft substitutes, such as acellular dermal matrix, xenogeneic collagen matrix, 
and collagen membranes, have been used in root coverage and soft tissue augmentation 
procedures to overcome the limitations associated with autogenous tissue grafting [13-
15,24]. These limitations include postoperative discomfort, additional surgical time due 
to harvesting an autogenous graft, and the grafting of multiple adjacent teeth during a 
single procedure [38]. VCMX could, therefore, be an option for treating gingival recession 
defects [18,19]. To date, only 2 articles have reported the outcomes of using VCMX in root 
coverage procedures. A VISTAX case series demonstrated a mean root coverage of 98.9% 
and complete root coverage rate of 87.5% in a 7- to 12-month follow-up period [21]. In a 
study that investigated VCMX in combination with a coronally advanced flap [20], the mean 
root coverage was 96.8% and the complete root coverage rate was 90% in a 6-month follow-
up period. The mean KW increased approximately 0.4 mm in both studies. The current 
VISTAX data demonstrated comparable results with those studies. Additionally, VISTAX 
defect coverage showed a nonsignificant tendency for better rates than observed in the 
CAFT and CAST groups. These outcomes might have been related to the possibility of better 
vascularization of the area due to the minimally invasive access, the individual VCMX pieces 
that were pliable and easily moveable underneath the flap, or necrosis of the tissue graft in 
some cases in the CAFT and CAST groups. However, these findings and speculations require 
further study in a prospective trial with a larger sample size and a longer follow-up period.
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Using a coronally advanced flap with an SCTG to cover exposed roots is an established 
procedure that renders predictable clinical outcomes [9,24], and both full-thickness and 
split-thickness flap designs have been used in root coverage procedures [32,39]. Similarly 
to another study, our findings revealed no significant difference in defect coverage between 
dissecting a split-thickness flap or elevating a full-thickness mucoperiosteal flap in coronally 
advanced flap procedures [40]. As compared to a full-thickness flap, the tissue graft can 
receive blood supply from both the split-thickness flap and the connective tissue bed. 
However, split-thickness flap dissection could excessively thin flap tissue, which could result 
in sloughing, necrosis and compromised clinical results. In line with this, the current study 
revealed a significant reduction of KW in the split-thickness flap group, which has not been 
frequently reported in the literature [9]. This finding needs to be validated in a prospective 
study in the future.

Esthetically, the VISTAX group had higher mean RES scores than the CAFT and CAST groups, 
but without statistical significance. However, the marginal tissue contour appeared more 
regular and scalloped than in the 2 coronally advanced flap groups, as reflected in the soft 
tissue texture scores that were significantly different between the VISTAX and CAST/CAFT 
groups. A partially exposed SCTG during the healing phase might have contributed to the 
irregular marginal tissue contour in the CAST and CAFT groups.

Recent studies have not only addressed clinical outcomes, but also evaluated the impact of 
procedures on patients’ perceptions of well-being and pain as an important aspect of clinical 
success [24]. These parameters can be an essential aspect of the clinician's and patient's 
perspective and the subsequent decision of whether to use autogenous tissue or a graft 
substitute. The perceived experience, in addition to clinical results, might indicate whether 
a patient would want to undergo an additional procedure in the future [41]. Since the wound 
at the SCTG donor site most likely caused additional postoperative pain, it is not surprising 
that patients in the 2 coronally advanced flap groups reported more postoperative pain than 
patients in the VISTAX group. Overall, patients tend to accept surgical procedures better that 
eliminate second surgical sites [24]. The decline of dentinal hypersensitivity, however, was 
scored similarly in all groups. It is known that a root coverage procedure can reduce dentinal 
hypersensitivity augmented by gingival recession, although the predictability still has to be 
validated in more well-controlled studies [42]. Still, overall perception of hypersensitivity 
in this study was minimal to moderate, and not all included sites were associated with the 
presence of hypersensitivity.

The limitations of the current study are due to the format of retrospective data collection 
and the short follow-up period. In a retrospective study design, factors such as the number 
of treated sites per patient, the position of the treated teeth, tissue phenotype, and care 
providers can often not be well controlled. However, a general analysis after stratifying 
data by the gingival phenotype and number of treated sites revealed that these factors did 
not seem to impact clinical results in the current cases, although this possibility cannot be 
excluded [24]. The insignificant impact of flap thickness on root coverage outcomes might 
have been because all 3 groups had their flap thickened by the placement of VCMX or SCTG. 
An additional comparison of VISTA in combination with an SCTG could have been included 
as a group to specifically compare SCTG and VCMX. However, CAST/CAFT flaps were 
purposely selected as comparative treatment to VISTAX since they were considered to be 
among the most performed and predictable procedures for recession coverage. Additionally, 
the VISTA flap design with its 1 minimally invasive access incision would have had to be 
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modified (e.g., enlargement and an additional access incision) in order to insert and move 
the SCTG underneath the flap to augment the recession and papillae area. Nevertheless, 
further studies could address this comparison.

Due to data availability and the focus on short-term postoperative pain results, 3-month 
outcomes were emphasized in the present study. Although the short-term follow-period 
and the small number of CAFT/CAST cases with 6-month results are a concern, it has been 
demonstrated multiple times that performing a coronally advanced flap in combination 
with SCTG for root coverage results in stable clinical outcomes over time [26]. Similarly, a 
randomized controlled clinical study comparing VCMX to SCTG for soft tissue augmentation 
at implant sites used the 3-month time point as a stable end point [43]. In line with these 
results, Roman et al. pointed out that at 3 months tissue integration can be sufficient to 
confer a good esthetic appearance at sites that had been grafted with a coronally advanced 
flap in combination with SCTG [44]. This was further emphasized by a previous study 
evaluating 3-month outcomes after surgery using coronally advanced flaps [45], which 
pointed out that most soft tissue shrinkage might occur during the first month and that the 
soft tissue margins might then be stable [46,47]. Furthermore, our data revealed that using 
VISTAX or CAFT/CAST for root coverage resulted in stable coverage rates over 6 months. 
According to the current evidence, VCMX long-term results are presently unknown, whereas 
the short- and long-term (≥2 years) outcomes after using coronally advanced flaps in 
combination with SCTG have been described multiple times in the literature [26].

Taken together, the results of this retrospective study suggest that VISTAX and the use of 
a collagen matrix could be an alternative to SCTG flap procedures with the advantage of 
avoiding the harvesting of autogenous palatal tissue. However, a prospective randomized 
controlled trial with a longer follow-up and larger sample size should be conducted in the 
future to validate the benefits of VCMX in root coverage procedures as compared to coronally 
advanced flaps in combination with SCTG.
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