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Abstract. 
Objective. The purpose of this clinical research was to evaluate the result of microinvasive surgical technology: vestibular incision subperiosteal tunnel access (VISTA) and subepithelial connective tissue graft (SCTG) in multiple gingival recession. Methods. A total of 20 patients with 25 Miller I and 30 Miller III gingival recession teeth were treated with VISTA+SCTG. The data at baseline and 12 months were assessed: probing depth (PD), clinical attachment loss (CAL), gingival recession depth (RD), gingival recession width (RW), width of keratinized tissue (WKT), and gingival biotype (GB), and percentage of root coverage (RC) and complete root coverage (CRC) were calculated. Results. The average root coverage was  mm in Miller I and  mm in Miller III. The mean root coverage rate was  in Miller I and % in Miller III. The width of clinical attachment loss of keratinized tissue was significantly improved. Conclusions. VISTA and SCTG are effective in the treatment of both Miller class I and III multiple gingival recessions. Gingival increment in Miller class I is better than that in III. It is the same for maxillary and mandibular teeth.

1. Introduction
Multiple gingival recession (GR) is a common clinical symptom after the destruction of periodontal tissues, which causes gingival apical displacement and exposure of the cementoenamel junction. It is defined as gingiva receding in successive teeth and often leads to sensitive root surface exposure, root surface caries, and wedge-shaped defects and affects the therapeutic effect of the esthetic area, particularly in those patients with gummy smile. The susceptible factors of gingival recession are biological type of thin gingiva, protrusion of teeth outside the dental arch, bad oral hygiene, wrong way of brushing teeth, and poor control of periodontitis [1–4].
Traditional surgical methods for treatment of gingival recession defects include coronally advanced flap (CAF) and laterally advanced flap (LAF) [5]. CAF+SCTG may be considered the gold standard in terms of root coverage predictability and long-term stability of outcomes [6–9]. With the development of microsurgical instruments and materials, the technique is improved to modified coronally advanced tunnel (MCAT)+SCTG after many periodontal experts completed researches [1, 2, 10, 11].
According to Miller classification, classes III and IV are supposed to have only partial root coverage, and the relevant research is scarce [12–14]. VISTA technique was designed by Zadeh [15] combined with SCTG to treat gingival recession defects, which is an effective minimally invasive and modified coronally advanced tunnel [16]. This study analyzes and compares the clinical efficacy of this technique in the treatment of multiple Miller I and III gingival recession defects.
2. Material and Methods
2.1. Study Design and Patient Selection
This study was approved by the institutional review board and human subject ethics board (No. 20180027) and was conducted in accordance with the Helsinki Declaration of 1975, as revised in 2013.
Twenty patients were referred to the periodontal department of Xiangya Stomatological Hospital from August 2018 to April 2019 with a chief complaint of dentinal hypersensitivity or esthetic concern with gingival recession defects and were enrolled in the study. Some of them have slightly wedge-shaped defects, but not serious. All patients signed an informed consent form to participate.
Inclusion criteria were as follows: (1) at least two adjacent teeth with Miller class I or III gingival recession defects and (2) all patients who underwent professional periodontal initial therapy and received oral hygiene instruction with the full-mouth plaque and bleeding scores less than 20% and periodontal probing depth less than or equal to 3 mm.
Exclusion criteria were as follows: (1) pregnant women; (2) serious systemic diseases; (3) taking drugs that interfere with healing; and (4) smokers.
2.2. Procedure
All patients completed the periodontal initial therapy including supragingival scaling, subgingival scaling, and root planning. Six to 8 weeks after these treatments, the periodontal examination showed that the inflammation is controlled to stability without bleeding. The operation was carried out on the position of gingival recession. Postoperative follow-up was conducted on time to analyze the treatment effect.
2.3. Clinical Measurements
Prior to surgery, the following baseline data were collected: probing depth (PD), clinical attachment loss (CAL), gingival recession depth (RD), gingival recession width (RW) at the cementoenamel junction (CEJ), width of keratinized tissue (WKT), and gingival biotype (GB). All data were recorded again at 12 months after the operation. Percentage of root coverage (RC) was calculated as . Complete root coverage (CRC) was calculated as . All the observed indexes were examined by the same periodontal specialist who had passed the standard consistency test (Kappa ).
2.4. Surgical Procedure (Figures 1–9)




			
				
			
		Figure 1: Miller class I gingival recessions with wedge-shaped defects, buccal view






			
				
			
		Figure 2: VISTA instrument prepared tunnel to allow gingival coronal advancement






			
				
			
		Figure 3: Subepithelial connective tissue graft from the palate was harvested and adapted






			
				
			
		Figure 4: Subepithelial connective tissue graft was pulled into the tunnel by means of mattress sutures






			
				
			
		Figure 5: Fixation of the subepithelial connective tissue graft in the tunnel






			
				
			
		Figure 6: Coronally anchored bonded sutures






			
				
			
		Figure 7: Ten-day postoperative






			
				
			
		Figure 8: Six-month postoperative






			
				
			
		Figure 9: Twelve-month postoperative


The operative methods were VISTA combined with SCTG. After local infiltration anesthesia taking effect in the operation area (Figure 1), the longitudinal incision at the labial-buccal frenulum near the operation area was used as the surgical approach to separate the soft tissue from the bone surface. It was critical to elevate the tunnel region sufficiently beyond the mucogingival junction, so that the gingival flap could be fully relaxed and coronal repositioning is without tension (Figure 2). In the donor site, a horizontal incision was made on 3 mm below the palatal gingival margin of maxillary 4 to 6. After the partial-thickness flap was elevated, the SCTG was obtained with a thickness of 1~2 mm. Then, it was inserted into the tunnel of the recipient area from the longitudinal incision (Figures 3 and 4). The gingival flap and graft were suspended coronally to cover the root surface beyond the CEJ of the crown, and the 5-0 nonabsorbable suture was fixed on the buccal surface of the teeth with flowing resin (Figures 5 and 6). After the operation, patients were treated with amoxicillin and 0.12% chlorhexidine gargle for one week. Stitches were removed after 7-10 days (Figure 7). All patients were recalled at 12 months (Figures 8 and 9).
2.5. Statistical Analysis
SPSS 18.0 software was used for statistical analysis. The measurement data were expressed as . The data before and 12 months after operation were compared by paired -test. Independent sample -test was used to compare the data between Miller I and III. When the  value < 0.05, the difference was considered statistically significant.
3. Results
A total of 20 patients (9 males and 11 females) were included, aged from 23 to 67 with an average of 35. There were 55 teeth, including 25 Miller I and 30 Miller III gingival recession teeth as well as 21 maxillary and 34 mandibular teeth.
The depth of gingival recession before and 12 months after operation is shown in Table 1. It can be seen that the GD of Miller class I decreased from  mm to  mm (), and the average RC was  mm. The average RC rate was , and 24 of the 25 teeth achieved CRC. That is, the CRC rate was 96.00%. The GD of Miller class III decreased from  mm to  mm (), and the average RC was  mm. The average RC rate was . There was no significant difference in the PD between preoperation and postoperation; however, the width of CAL, WKT, and RW was significantly improved.
Table 1: Comparing data before and 12 months after operation.
	

	Parameter		Baseline	12 months	Difference	 value‡
	

	RD (mm)	Miller I				<0.01
	Miller III				<0.01
	KT (mm)	Miller I				<0.01
	Miller III				<0.01
	PD (mm)	Miller I				0.207
	Miller III				0.501
	CAL (mm)	Miller I				<0.01
	Miller III				<0.01
	RW (mm)	Miller I				<0.01
	Miller III				<0.01
	


RD: gingival recession depth; KT: width of keratinized tissue; PD: probing depth; CAL: clinical attachment loss; RW: gingival recession width. Data reported as , in mm. ‡Statistically significant difference—paired -test, .


Comparing the gingival changes of Miller I and III between preoperation and postoperation, Table 2 showed that the RC including width and depth of Miller I was more than that of Miller III, as well as CAL change. But there was no significant difference in WKT. The data of maxillary and mandibular teeth were also compared in Table 2. The RC (width and depth) of maxillary teeth was significantly higher than that of mandibular, as well as CAL.
Table 2: Comparison of preoperative and 12 months postoperative gingival changes.
	

	Parameter	Miller classification	Teeth position	 value§
	Miller I ()	Miller III ()	Maxillary ()	Mandibular ()	Miller classification	Teeth position
	

	RD (mm)					<0.01	<0.01
	KT (mm)					0.621	0.112
	CAL (mm)					<0.01	<0.01
	RW (mm)					<0.01	<0.01
	RC (%)						
	CRC (%)	96.00%	36.67%	85.71%	50%		
	


RD: gingival recession depth change; KT: width of keratinized tissue change; CAL: clinical attachment loss change; RW: gingival recession width change; RC: percentage of root  recession depth change divided by preoperative recession depth; CRC: complete root  root covered teeth divided by all teeth. Data reported as , in mm. §Statistically significant difference—independent sample -test, .


4. Discussion
As a dentist, we used to treat oral diseases and restore missing teeth, but we have entered a new era of pink and white esthetics. It means that we have stricter standards about the appearance of the gingiva and teeth whether it is beautiful and harmonious [17, 18]. More dentists as well as patients pay attention to the related problems caused by gingival recession. The treatment of gingival recession and the maintenance of periodontal health have become an indispensable part of general oral treatment.
The VISTA technology is invented by the professor Zadeh combined with SCTG to treat gingival recession [15]. This is a minimally invasive modified coronally advanced tunnel technique. The main purpose of this esthetic surgery is to obtain the coverage of root surface and the amount of buccal soft tissue and reduce the complications caused by surgical techniques, such as the destruction of blood supply of soft tissue flap and gingival papilla caused by traditional coronally advanced flap. Unlike the common tunnel technique, the surgical incision approach is very small, located in the vestibular sulcus. This approach can avoid gingival damage caused by repeated traction and other operations during the process away from the thinnest gingival margin of soft tissue defect, while the soft tissue is lifted and separated from the bone surface, which created a stable space for the graft and kept the gingival papilla and blood supply beneath undestroyed. Good blood supply not only is the basis of graft survival but also provides favorable conditions for the prognosis of the operation. This coronally advanced tunnel gingival tissue is suspended sutured and fixed on the tooth surface, which is the promoting factor for the relative stability of soft tissue and the formation of attachment after operation.
In the study of Santamaria et al., Miller class I and II gingival recession was treated with TUN+CTG. The average RC and the CRC rates were  and 28.6%, respectively [19]. The coronally advanced suspended suture improved based on the tunnel technique is more beneficial to the effect of root surface coverage. Thalmair et al. reported that Miller class I and II defects were treated via a modified tunnel technique with SCTG, with an average RC rate of 93.87% and CRC rate of 74.60% [20]. In the report of Rajeswari et al., Miller Class I and II gingival recession of multiple teeth was treated with VISTA combined with collagen membrane and platelet-rich fibrin, and the mean RC rate was  at 18 months [21]. New methods had emerged to improve the effectiveness of the operation.
Miller classification has a great influence on the therapeutic effect. In our study, the average RC rate of VISTA+SCTG in Miller I and III gingival recession was  and , respectively. In the research results of other scholars, Yaman et al. used MCAT+SCTG to treat 9 cases of continuous Miller III gingival recession [14]. One year after the operation, the CRC rate was 50%, and the average RC rate was 78%. At 12 months, the interdental space filling rate was 73%. Studies have shown that MCAT+SCTG may be an effective method for the treatment of multiple adjacent Miller III gingival recession, especially when there is a defect in the space between adjacent teeth. However, the success rate of Miller III root surface covering surgery may be related to the amount of tissue before surgery, such as gingival thickness, recession depth and width, and gingival tension [22]. After linear regression analysis, Velilla Esteibar et al. found that the width of the initial gingival recession was less than 3 mm, the thickness of the graft was more than 2 mm, the interproximal soft tissue integrity was preserved, and the interproximal bone defect was less than 3 mm [23]. In all these cases of Miller III gingival recession, it was possible to achieve CRC. If this phenomenon is confirmed by further research, the Miller classification could be further extended. It is assumed that the lesser the defect of the interproximal soft tissue of Miller III gingival recession and the closer it is to Miller I, the better the prognosis of the operation.
The RC rate of maxillary teeth is better than that of mandibular teeth, which is similar to the results of Aroca et al. [24]. From the perspective of anatomy and physiology, the difference in the effect of surgery between the maxillary and mandibular teeth can be explained by the different structures of the gingival papilla. That is, the maxillary gingival papilla is larger and wider, which makes its blood supply rich and provides space stability. Another explanation is that the attachment of the upper lip muscle of the mandible is lower and the depth of the vestibular sulcus is shallow, which may lead to the difficulty of coronal reduction and the decrease of RC. To my mind, the maxillary cortical plate is loose and porous with good blood supply, while the maxillary cortical plate is thick with slightly poor blood supply, which may also be the reason affecting the surgical effect.
5. Conclusions
The results of this study show that VISTA and SCTG are effective in the treatment of Miller class I and III continuous gingival recession. Twelve months after operation, RC was obtained in all patients with gingival recession, and the clinical root surface coverage was statistically significant. Most importantly, as the risk factors of gingival recession, thin gingival biotype has turned into a thick gingival biotype after operation. This trend reduces the risk of gingival recession. This is a kind of predictable soft tissue reconstruction and has a good esthetic effect. Further studies will provide more evidence about this operation.
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