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ABSTRACT 

Aim: To compare the efficacy of gingival recession surgery using a tunnel surgery technique with connective tissue autograft and 
xenogenic collagen matrix Mucoderm. Material and methods: The article presents the results of a comparative clinicoradiologic 
analysis of the use of autograft and xenogenic collagen matrix Mucoderm in the tunnel technique of gingival recession treatment. 
Examination and treatment of 10 patients (6 women, 4 men) aged 35 ± 8.7 years with a diagnosis of generalized gingiva recession, 
Miller class 2, and with a thin phenotype were performed. Recessions occurred in the area of 49 teeth on the upper and lower jaws. 
Results: clinical results of root coverage using autograft achieved 99%, and 81% using the xenogeneic collagen matrix Mucoderm. The 
width of the keratinized attached gingiva for group 1 (autograft) and group 2 (Mucoderm) ranged 0.9 ± 0.44 mm and 1.14 ± 0.2 mm 
respectively. One month past the surgery with an autograft, it was 4.8 ± 1.1 mm, and by the sixth month it reached a stable value of 
3,9 ± 0.8 mm and in comparison, with the values of the group 2 where Mucoderm was used, it was 3.6 ± 0.4 mm and 2.4 ± 0.3 mm 
respectively. The original thickness of the keratinized attached gingiva of 0.9 ± 0.12 mm, when using connective tissue autografts for 
the patients’ group 1, increased to 2.4 ± 0.4 mm in a month of the treatment and remained stable by the sixth month being 1.85 ± 
0.3mm, as for the patients’ group 2 by the first and sixth months of the treatment it was 2 ± 0.3 mm and 1.5 ± 0.26 mm respectively. 
Conclusions: The use of the Mucoderm collagen matrix showed statistically significant clinicoradiologic results for class 2 gingival 
recession coverage for the thin mucous phenotype at long-term dates compared to the “gold standard” of autograft gingival surgery. 
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Introduction   

Oral health is integral to general well-being [1-3] and relates to the 

quality of life [4]. Gingival surgery in the recession area is 

currently a pressing challenge in dental practice, with the disease 

becoming more prevalent, and given patients’ demands and high 

esthetic expectations for the results of treatment. Gingival 

recession is defined as an apical shift of the gingival margin from 

its physiological position, leading to the exposure of the root 

surface of the tooth. The gingival recession has complex origins 

with multiple factors, including both anatomical and 

drug/treatment-induced factors, and is also associated with such 

disorders as gingivitis and periodontitis. [5-8] The disease is 

triggered by topical inflammation that causes the destruction of 

connective tissue bonding and leads to epithelial proliferation and 

apical migration, which manifests itself as a gingival recession. 
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Double-layer techniques of transplanting a connective tissue 

autograft taken from the hard palate are now the “gold standard” 

of recession surgery. [9] The indisputable advantages of these 

techniques are the increase in the keratinized attached gingiva 

area in the single-stage procedure, the elimination of recessions, 

gingival thickening (phenotype change), the potential to restore 

gingival papillae, as well as more predictable and stable treatment 

results. However, it cannot be ignored that there is a higher rate 

of surgical injury as a second surgical site is involved. [10]  

The microsurgery approach has recently become more common 

in mucogingival surgery. The tunnel method has been developed 

for the treatment of gingival recession defects which is technically 

more complicated but negates the need to make incisions at the 

base of the gingival papillae and overcomes the anatomical 

challenges associated with severe resorption of the underlying 

cortical bone tissue. However, making a conventional partially 

split mucous flap is fraught with severe complications during the 

postoperative period, and delivers a poor esthetic result. [11-18] 

It is noteworthy that the treatment of recession using the double-

layer method is restricted by the size of the autograft, and is 

associated with a post-surgical hemorrhage risk due to the 

difficulties of securing reliable hemostasis in the donor area 

healed by secondary adhesion. [19] These limitations can be 

overcome by substituting soft gingival tissues for collagen-based 

materials derived from animals. Mucoderm (Botiss Biomaterials) 

is one of these alternatives, which contains a non-cross-linked 

collagen type I and III matrix of porcine origin, which produces 

a three-dimensional stable matrix and results in a dense 

structure. Mucoderm ensures revascularization and quick 

integration of soft tissues and offers an alternative to a connective 

tissue autograft. 

Aim of the study:  
To compare the efficacy of gingival recession surgery using a 

tunnel surgery technique with connective tissue autograft and 

xenogenic collagen matrix Mucoderm.  

Material and methods of the study  

Examination and treatment of 10 patients (6 women, 4 men) 

aged 35 ± 8.7 years with a diagnosis of generalized gingiva 

recession, Miller class 2, and with a thin phenotype were 

performed. Recessions occurred in the area of 49 teeth on the 

upper and lower jaws. The study was conducted according to 

Good Clinical Practice and the Declaration of Helsinki 

principles. The study protocol was approved by the Ethics 

Committees of all participating clinical centers. Informed 

consent was obtained in writing from all participants before their 

enrollment in the study.  

Criteria for patient eligibility: satisfactory overall health and no 

contraindications to surgical intervention; the presence of 

multiple mandibular and maxillary gingival recessions on tooth 

facial surfaces; keratinized gingiva width (KGW) of 1.5 mm or 

less; keratinized attached gingiva thickness (KGT) of 1 mm or 

less; no signs of periodontal inflammation; hygiene index of 2 

scores or less. 

The gingival recession metrics were measured before the surgical 

interventions were carried out using a periodontal probe and a 

needle with a stopper. The following measurements were taken 

in the middle labial line: 1) recession depth (RD); 2) keratinized 

gingiva width (KGW); 3) keratinized gingiva thickness (volume) 

(KGT); 4) dehiscence size in the recession area (DS) using cone-

beam computed tomography (CBCT).  

The teeth with gingival recessions were classified in the two 

groups: In total, patients in group 1 had 26 teeth with Miller class 

2 recession around 10 incisors, 8 canine teeth and 8 premolars, 

on which the tunnel method surgical procedure was carried out 

using an autograft; patients in group 2 had a total of 23 teeth with 

Miller class 2 recession around 9 incisors, 7 canine teeth and 7 

premolars, on which the tunnel method surgical procedure was 

carried out using the xenogeneic collagen matrix Mucoderm. 

All patients had surgical procedures in the gingival recession area 

using the tunnel surgery technique as recommended by author 

Otto Zuhr. [17, 18] Under infiltration anesthesia Sol. Articaine 

hydrochloridi 4%, an epinephrine 1:200000 - 1.7 ml on the labial 

side were the gingival recession metrics examined. Using a lancet 

(15С), intrasulcular incisions were made in the recession area, 

bypassing gingival papillae; then a tunnel micro-raspatory was 

used to non-invasively reposition the flaps in an apical direction 

and the region of interproximal surfaces on the gingival papilla 

base. Then the vertical incisions were made in the alveolar 

gingiva, muscular fibers were dissected, followed by the deep 

surgical release of the flap and the creation of the tunnel. The 

roots of teeth were treated with a zone-specific Gracey curette, 

periodontal drills, and EDTA 17% gel. A subepithelial 

connective tissue graft (SCTG) was cut in the palate region, with 

subsequent hemostasis and wound suturing with Vicryl 3.0. Then 

the autograft or the xenogeneic collagen matrix Mucoderm was 

placed into the tunnel formed and stretched to full length using 

surgical sutures. 

The surgery success rate depended on the graft or material 

stability in the recipient area, and the graft was therefore fixed 

with encircling stitches (Vicryl 6/0) on the exposed tooth 

cervical line. Then the apical stabilizing sutures were stitched in 

the region of alveolar gingiva, with underrunning on the lingual 

side, and loop sutures, in the region of papillae and vertical 

incisions (Prolene 5/0). Patients were told to apply cold and 

observe a bland diet and were prescribed chlorhexidine bi-

gluconate 0.12% oral rinse, ibuprofen (200 mg) to be taken three 

times a day, and amoxicillin (500 mg) to be taken three times a 

day for one week for the post-surgery period. Sutures were 

removed on the 14th day after surgery.  

The patients’ dental health continued to be carefully monitored 

for 1 year. The results were quantitatively measured 1, 3, 6 

months after the surgical procedure. 

The data obtained were statistically processed according to the 

Mann–Whitney, Wilcoxon test criterion. 
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Treatment results:  

The examination and periodontium status assessment in the 

patients enrolled in the study revealed 49 teeth with gingival 

recessions. The metrics varied across the different groups and 

depending on the gingival phenotype. The deepest recessions 

were observed around canine teeth (up to 5 mm). The 

keratinized gingiva width was at its narrowest around incisors and 

canine teeth (0.5 mm to 1 mm). There was no keratinized gingiva 

in the region of 11 teeth. The lowest keratinized gingiva thickness 

was noted in the region of the first and second canine teeth (min. 

0.7 mm). The periodontal pockets peaked at 2 mm. On 

computer imaging, the greatest dehiscence size of cortical bone 

tissue was observed in the region around the canine teeth, which 

was recorded at 10.8 mm. 

Throughout the study in line with its aim, the comparative 

analysis of the efficacy of gingival recession surgery was 

performed using a tunnel surgery technique with autograft and 

xenogenic collagen matrix Mucoderm.  

The need for gingival surgery in the recession area is visible in the 

following clinical example (Fig. 1-4). Patient N., aged 32, 

complained of mandibular tooth dehiscence, which she 

attributed to her ongoing orthodontic treatment. Medical 

history: surgery of a bifid uvula on the congenital unilateral cleft 

palate of the maxilla and hard palate on the left side. Miller class 

2 recession around teeth 34-44 was visible during the oral 

examination, the maximum recession depth was 3 mm, the 

keratinized gingiva width was less than 1.5 mm with a thin 

gingival phenotype, and the exposed roots of teeth could be 

visualized and palpated. CBCT showed severe expansive atrophy 

of the cortical bone tissue on the labial and oral sides, variation 

in dental root sizes, and those of the mandibular alveolar part 

(Fig. 1). The following diagnosis was made based on the 

clinicoradiologic examination: К. 06.0 – generalized gingival 

recession on the mandible, Miller class 2, thin phenotype. 

Partially edentulous maxilla. Unilateral cleft hard palate and lip.  

The decision was made to correct the gingival recession by 

applying the tunnel method using a connective tissue autograft 

around teeth 41-44. The treatment plan was written and 

communicated to the patient, who gave full informed consent to 

the treatment (Fig. 1 a-d; Fig. 3). 

 

а 

 

b 

 

c 

 

d 

 

Fig. 1 Patient N., 32. Diagnosis: Miller class 2 generalized gingival recession; а – background: thin phenotype, keratinized gingiva 

recession, and deficiency around teeth 34-44, b – intrasulcular and apical vertical incisions were made; the tunnel in segment 4 was 

shaped with micro-raspatories; c – source area of subepithelial connective tissue autograft on the palate; d – the connective tissue 

autograft was stitched in the recession area. 

 

The subsequent surgery in the region of teeth 31-34 was carried out through the tunnel method using the xenogeneic collagen 
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matrix Mucoderm after 3 months (Fig. 2 а-d; Fig. 4).

 

а 

 

b 

 
c 

 

d 

 

Fig. 2. Patient N., 32. а – clinical state after the gingival recession surgery in segment 4 after 6 months, around teeth 32-34, Miller class 

2 gingival recession, thin phenotype, keratinized attached gingiva deficiency b – intrasulcular and apical vertical incisions were made, the 

tunnel in segment 3 was shaped with micro-raspatories c – Mucoderm was injected into the tunnel, stitched in the recession area d – 

clinical state after the gingival recession surgery in segment 3 after 6 months. 

 

    

    
Fig. 3. CBCT series of patient N, 32, pre-surgery. Severe expansive atrophy of the cortical bone tissue was found on the labial and oral 

sides in the region of teeth 34-44. 
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Fig. 4. CBCT series of patient N, 32, 1 year after surgery. An increase was observed in recorded cortical tissue values in the vertical and 

sagittal planes on the labial side in the region of teeth 34-44. 

 

Discussion 

When comparing surgical procedures carried out on Miller class 

2 multiple gingival recessions applying the tunnel method using 

an autograft and those with the xenogeneic collagen matrix 

Mucoderm, 99% recession coverage of the exposed root surface 

was achieved using an autograft and 81% using Mucoderm (Table 

1). These results differ from the 95% and 91% achieved in the 

study conducted by Cieślik-Wegemund M. et al. (2016); and the 

83% and 53% in the study conducted by Pietruska M. et al. 

(2018), respectively. Cosgrea R. et al. (2016) and Vincent-

Bugnas S. et al. (2017) achieved a 73% and 83% success rate, 

respectively, when class 2 recessions were covered using the 

Mucoderm matrix. [20-23] 

Group 1 and 2 patients had an initial keratinized gingiva 

deficiency of 0.9 ± 0.44 mm and 1.14 ± 0.2 mm, respectively. 

One month after the tunnel method treatment of gingival 

recession defects using autograft, the average change in 

keratinized attached gingiva width (KAGW) was 4.8 ± 1.1 mm 

and stabilized at 3.9 ± 0.8 mm by six months, compared with 

3.6 ± 0.4 mm after one month and 2.4 mm ± 0.3 mm after six 

months in group 2 where Mucoderm was used. Thus, KAGW 

increased by 3 ± 0.8 mm after applying the autograft, and by 1.3 

± 0.3 mm with the Mucoderm matrix (Table 2). Whereas 

Cieślik-Wegemund M. et. al. (2016) achieved a 1 mm and 0.8 

mm increase; and Pietruska M. et al. (2018) recorded increases 

of 2.78 mm and 0.52 mm. Cosgrea R. et al. (2016) and Vincent-

Bugnas S. et al. (2017) recorded KAGW increases when 

Mucoderm was used at 0.69 mm and 0.92 ± 0.41 mm, 

respectively. [20-23] 

The patients who underwent tunnel gingival surgery had the 

recipient's gingival thickness of approx. 0.9 ± 0.12 mm in group 

1 (connective tissue autograft) and approx. 1 ± 0.12 mm in 

group 2 (Mucoderm) (i.e. thin phenotype). With the autograft, 

the keratinized attached gingiva thickness increased to 2.4 ± 0.4 

mm after a month and stabilized at 1.85 ± 0.3 mm after six 

months, which indicates that the thin periodontal phenotype has 

been successfully converted into thick gingiva (Biotype 

switching). After the Mucoderm matrix was applied in group 2, 

the gingival thickness increased to 2 ± 0.3 mm after one month 

and 1.5 ± 0.26 mm after six months, which indicates that the 

thin periodontal phenotype has been converted into a medium-

sized one. Thus, the keratinized attached gingiva thickness 

increased by 0.95 ± 0.36 mm with the autograft and by 0.52 ± 

0.3 mm with Mucoderm (Table 3). Whereas in the study 

conducted by Pietruska M. et. al. (2018), it increased by 1.10 

mm and 0.27 mm, respectively. [22]

 

Table 1. Average root surface coverage, mm 

Group Pre-surgery After 1 month After 3 months After 6 months % coverage (p) pre-surgery - 6 months 

1 (SCTG) 2.1 ± 0.7 0 0 0.03 ± 0.07 99 0.0001 

2 (Mucoderm) 1.6 ± 0.4 0.1 ± 0.2 0.3 ± 0.2 0.4 ± 0.1 81 0.0001 

(р) between groups - - - - 0.0001 - 

Note: deviations are statistically significant (р <0.05). 
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Table 2. The average change in keratinized attached gingiva width (KAGW), mm 

Group Pre-surgery After 1 month After 3 months After 6 months KAGW increase (p) pre-surgery - 6 months 

1 (SCTG) 0.9 ± 0.44 4.8 ± 1.1 4.3 ± 1 3.9 ± 0.8 3 ± 0.8 0.0001 

2 (Mucoderm) 1.14 ± 0.2 3.6 ± 0.4 3 ± 0.3 2.4 ± 0.3 1.3 ± 0.3 0.0001 

(р) between groups - - - - 0.0001 - 

Note: deviations are statistically significant (р <0.05). 

 

Table 3. The average change in keratinized attached gingiva thickness (KAG), mm 

Group Pre-surgery After 1 month After 3 months After 6 months 
KAG thickness 

increase 

(p) pre-surgery - 6 

months 

1 (SCTG) 0.9 ± 0.12 2.4 ± 0.4 2.1 ± 0.3 1.85 ± 0.3 0.95 ± 0.36 0.0001 

2 (Mucoderm) 1 ± 0.12 2 ± 0.3 1.7 ± 0.3 1.5 ± 0.26 0.52 ± 0.3 0.0001 

(р) between groups - - - - 0.0001 - 

Note: deviations are statistically significant (р <0.05). 

 

Table 4. The average change in the dehiscence of the outer cortical compact plate, mm 

Group Pre-surgery After 6 months Dehiscence decrease (p) pre-surgery - 6 months 

1 (SCTG) 7 ± 1.8 6.3 ± 1.7 0.7 ± 0.27 0.002 

2 (Mucoderm) 5.9 ± 1.4 5.8 ± 1.4 0.12 ± 0.09 0.005 

(р) between groups - - 0.0001 - 

Statistically significant р <0.05 

 

A minimum volume of blood is supplied to the labial parts of the 

cortical bone tissue via the periosteum vessels. This means that 

the bone tissue dehiscence and fenestration on the tooth root 

facial surface (“hidden recession”) will sooner or later lead to 

recession and bone defect progression in patients with the thin 

phenotype. According to computer imaging generated using 

Planmeca ProMax 3D Mid equipment (35 µSv dose), the 

pretreatment dehiscence size was 7 ± 1.8 mm in size among the 

patients from group 1 (connective tissue autograft), and 5.9 ± 

1.4 mm among the patients from group 2 (Mucoderm), which is 

an adverse factor for surgical intervention due to the risk of the 

autograft or mucous flap necrosis caused by a reduced blood 

supply to the recipient area. Following gingival surgery applying 

the tunnel method, an increase in cortical bone tissue of 0.7 ± 

0.27 mm was achieved among patients in the autograft group 

after 6 months, while a 0.12 ± 0.09 mm increase was achieved 

among those in the Mucoderm group (Table 4). Whereas in the 

study conducted by Schmitt M. et. al. (2019), it increased by 

0.42 ± 0.13 mm and by 0.36 ± 0.18 mm, respectively. [24] 

Conclusions 

Data from the clinicoradiologic assessment of the autograft and 

the xenogeneic collagen matrix Mucoderm used in the tunnel 

surgery technique for coverage of Miller class 2 multiple gingival 

recessions for the thin phenotype suggests that the use of 

autograft is preferable. However, the results obtained with the 

xenogeneic collagen matrix Mucoderm use can also be deemed 

successful, in terms of both the root coverage (81%), the 

keratinized attached gingiva width (2.4 ± 0.3 mm) and thin-to-

medium phenotype conversion (1.5 ± 0.26 mm), which is 

sufficient for periodontium tissues to function adequately and for 

reducing the risk of gingival recession recurring in the future.  
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