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Bone augmentation and simultaneous soft tissue 
thickening with collagen tissue matrix derivate 
membrane in an aesthetic area. A case report.
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Summary

Aesthetic implant restoration in the anterior maxilla is a challenge for clinicians. Alveolar 
ridge and surrounding gingiva deficiencies aggravates implant placement in the aesthetic area.

This case report describes a technique for aesthetic single implant placement with simul-
taneous bone grafting and soft tissue thickening. At the time of implant surgery, allogenic 
(Maxgraft, Botiss Biomaterials, Germany) and xenogenic bone substitute (Cerabone,  Botiss 
Biomaterials, Germany) was used for bone grafting, soft tissues were augmented simultaneously 
with collagen tissue matrix derivate membrane (Mucoderm, Botiss Biomaterials, Germany). 
After 4 months during second stage surgery the implant was exposed. Subsequently healing 
abutment was replaced with provisional crown for gingival contouring. An individual zirconia 
abutment was made and a cemented full-ceramic crown was placed for final restoration.  The 
12-month follow-up check-up revealed a pleasing aesthetic treatment outcome, as well as 
clinically healthy peri-implant soft tissues. Radiological examination showed a stable bone 
crest with minor bone remodelling around the implant platform. The use of an collagen tissue 
matrix derivate, simultaneously with GBR, in the aesthetic area can provide excellent results, 
by establishing and maintaining facial bone wall and thick soft tissue in aesthetic area.
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Introduction

As far as 1995, Garber et al emphasized that 
the creation of aesthetic implant restoration with 
gingival architecture that harmonizes with the ad-
jacent dentition is a formidable challenge, and it 
seems that after 20 years not much has changed in 
this area (1-4). Strict diagnostic criteria, surgical 
and prosthetic steps should be followed to reach 
the optimal result. Over the past years immediate 
implantation and early implant placement have 
been advocated as the best methods to retain good 
aesthetics (5-9).  Late implant placement has lost 
its dominance in daily practice. These techniques 
have similar implant survival rates, but the aesthetic 

outcome with immediate implant placement in some 
cases is doubtful (9, 10).

As a rule, 2-4 mm of buccal bone is lost after 
tooth extraction (11-12). Most commonly guided bone 
regeneration (GBR) is used to correct bone defects and 
build harmonious soft tissue architecture (13-15). Pala-
tal connective tissue grafting (CTG) is usually used for 
this soft tissue thickening if needed (3, 16-20). How-
ever, additional morbidity caused by the harvesting 
procedure of CTG is a serious disadvantage. Collagen 
tissue matrix derivate membrane is an alternative for 
CTG in alveolar soft tissue augmentation.

The purpose of this article is to present a concept of 
simultaneous bone and soft tissue augmentation using 
collagen tissue matrix derivate and to discuss the bio-
logical rationale for clinical outcome using this method.

CASE REPORT

Initial situation
A 28-year old patient with a missing tooth 21 

was treated with the restoration of an implant-borne 
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crown. She demonstrated good oral and systemic 
health; no significant health problems that might 
influence the treatment were marked. Intraorally, 
the tooth gap in region 21 was noted. The alveolar 
ridge was slightly flattened. (Fig. 1-3 )

Surgical procedure
The treatment plan included the placement of an 

implant with guided bone regeneration (GBR) and 
simultaneous thickening of the periimplant mucosa 
.The implant surgery was performed under local 4% 
articaine solution with a vasoconstrictor epinephrine 
(1:100 000) (Ubistesin forte, 3M ESPE) anaesthe-
sia. A full-thickness flap was raised using a crestal 
incision in the edentulous area. The incision was 
extended through the sulcus of both adjacent teeth 
to the respective facial aspects. The mucoperiosteal 
full-thickness flap was elevated from the alveolar 
crest and periosteum was released with an incision 
at its base creating a split-flap to allow a tension-free 
primary wound closure following the completion of 

the procedure (Fig. 4). Blood was collected with a 
sterile syringe and was mixed with granules of allo-
graft bone material (Maxgraft, Botiss Biomaterials, 
Germany) of small particle size. Straumann Bone 
Level implant system (Institut Straumann AG) was 
used for implantation procedures. The implant bed 
preparation was completed according to the standard 
protocol using sharp spiral drills of increasing diam-
eter and copious cooling with chilled saline solution. 
The bone chips collected from the drills were soaked 
in blood and stored in a sterile metal dish. A prefab-
ricated surgical stent was used to evaluate the correct 
three-dimensional position of the implant platform. 
Mesiodistally, the implant platform was positioned 
1,5 mm from adjacent teeth, in the corono-apical 
direction – approximately 3 to 4 mm apical to the 
anticipated midfacial mucosal margin of the future 
implant crown. (Fig. 5). Orofacially, the implant was 
positioned 2 mm palatal to the prosthetic point of 
emergence (Fig. 6). Implants achieved good primary 
stability. The exposed implant surface was clearly 

Fig. 2. Four months after the extraction 
no significant bone loss around the neigh-
bouring teeth is observed radiologicaly

Fig. 3. Occlusal view of the initial situ-
ation

Fig. 1.  Initial clinical situation with up-
per left central incisor missing

Fig. 6. Orofacial implant positioningFig. 4. Buccal bone defect observed at 
the time of implant surgery

Fig. 7. Folded collagen tissue matrix derivate membrane (A); membrane sutured to 
the mucoperiosteal flap with mattress sutures (B)

Fig. 5. Mesiodistal implant positioning 
and 3-wall alveolar bone defect on the 
facial aspect

Fig. 8. Autogenous bone chips placed 
directly on the exposed implant surface
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Fig. 9. DBBM granules placed to re-
semble the contour of the alveolar crest 
on the facial aspect

Fig. 13. The roll technique used for im-
plant exposure 4 months post op
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visible inside the alveolar process, resulting in a 
crater-like defect with 3-wall defect morphology 
on the facial aspect. A 2 mm healing abutment was 
placed on the implant.

A collagen tissue matrix derivate membrane 
(Mucoderm, Botiss Biomaterials, Germany) 15×20 
mm in size was fitted by the size of the defect and 
sutured to the mucoperiosteal flap using 6-0 polypro-
pilene suture materials with two mattress sutures (Fig. 
7). The local bone augmentation was first performed 
with autogenous bone chips, which were placed di-
rectly on the exposed implant surface (Fig. 8). The 
second layer of xenogenic bone substitute (Cerabone, 
Botiss Biomaterials, Germany) was placed to contour 
the alveolar crest on the facial aspect (Fig. 9). At the 
end of the surgery, implant was closed by suturing 
the mucoperiosteal flap with attached membrane (Fig. 
10). The existing partial denture was shortened over 
the surgical sites to avoid pressure of the underlying 
tissues. Patient received amoxicillin antibiotic for 5 
days, 500 mg 3 times a day, starting 1 hour before the 

surgery, and a non-steroid anti-inflammatory medi-
cine. In addition, the patient was asked to hold ice for 
the following 6 hours and avoid tooth brushing in the 
surgical site, as well as hot food. Chlorhexidine di-
gluconate 0.12% (Perioaid, Barcelona, Spain) rinses 
were instructed to use twice daily for plaque control 
for 2 weeks postoperatively. 

RESULTS

The postsurgical healing progressed well and 
without any complications. The sutures were removed 
after two weeks (Fig. 11). After 4 months, the implant 
sites were healed and had showed a well-maintained 
vertical tissue height similar to the neighbouring teeth 
papilla height (Fig. 12). During second stage surgery 
implant was exposed with the roll technique – a small 
U shape incision was performed and closed semilunar 
split flap between gingiva and periosteum facially 
was made with rolling in of residual soft tissue (Fig. 
13). One week later, a provisional acrylic resin res-

Fig. 12. Four months post op well main-
tained vertical tissue height is observed

Fig. 10. Surgical site after suturing

Fig. 14. Delivery of initial provisional restoration (A) and contoured provisional 
restoration (B)

Fig. 11. View at the time of sutures removal 2 weeks post op

A B



Stomatologija, Baltic Dental and Maxillofacial Journal, 2017, Vol. 19, No. 2	 67

Fig. 15. Radiographic view 6 months 
post op demonstrates well integrated 
implant

Fig. 16. Placement of individual zirconia abutment (A) and a full-ceramic definitive 
crown (B)

Fig. 17. 12 months post op clinically pleasing esthestic out-
come is observed (A). Radiological examination revealed 
stable marginal bone level around the implant (B)
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toration was made (Fig. 14). The provisional crown 
remained in place for 6 month after loading. The 
6-month follow-up examination demonstrated clini-
cally healthy peri-implant soft tissues, radiographic 
examination showed a well-integrated implant (Fig. 
15). An individual zirconia abutment was made and 
a full-ceramic definitive crown was placed (Fig. 
16). The 12-month follow-up examination revealed 
a pleasing aesthetic treatment outcome, as well as 
clinically healthy peri-implant soft tissues (Fig. 17 
a). Periapical radiograph showed a stable bone crest 
with minor bone remodelling around the implant 
platform (Fig. 17 b). 

DISCUSSION

The surgeon is responsible for the pink aesthetic 
result, i.e. for the creation of harmonious soft tissue 
around the implant, which mimics the neighbouring 
healthy teeth. It is well known that achieving the 
optimal aesthetic result in the aesthetic area may be 
challenging and requires strict diagnostic and surgi-
cal steps – determining the anatomical risk factors, 
three dimensional implant positioning, implantation 
time, bone and soft tissue augmentation, and soft 
tissue conditioning with a temporary crown. Usually 
bone and soft tissue grafting is indicated for good 
aesthetic outcome. Guided bone regeneration (GBR) 
is well-documented and shows excellent results, 
when xenogeneic bone substitute is used, because 
of low substitution for holding the buccal contour. 
Most often, a collagen membrane is used to cover 

graft material, because of low complication risk.  
Sometimes, soft tissue augmentation is needed, but 
additional morbidity caused by the harvesting pro-
cedure of connective tissue grafts in the palate could 
be the reason for avoiding routine soft tissue graft-
ing (20, 21). There is a hypothesis that connective 
tissue graft (CTG) needs to be placed on top of the 
periosteum for good blood supply (18, 20, 22). This 
would make soft tissue grafting more complicated 
and require better surgical skills. 

A collagen tissue matrix derivate has been sug-
gested to use in implant surgery for replacing of CTG 
from palate. This material is not new in oral appli-
cations and it was successfully used for covering of 
recessions, socket preservation after tooth extraction, 
alveolar ridge thickening before and after implanta-
tions and in other clinical situations (23-35).

In this case report collagen tissue matrix deri-
vate was used simultaneously with GBR with good 
success after 1-year follow-up.  Parameters for this 
approach need further investigation in order to de-
termine if it is possible to augment soft tissue in one 
procedure, when collagen tissue matrix derivate is 
sutured directly to periosteum, for example. Another 
parameter that should be explored is the rationality 
to use soft tissue augmentation routinely for every 
aesthetic case to improve the outcome. The third 
parameter that merits further investigation is the pos-
sibility to replace CTG with collagen tissue matrix 
derivate without losing its properties. 

CONCLUSION

This case report shows that the use of an collagen 
tissue matrix derivate, simultaneously with GBR, in 
the aesthetic area can provide excellent results, by es-
tablishing and maintaining facial bone wall and thick 
soft tissue in aesthetic area. This technique could 
replace the usage of  CTG from palate with no ad-
ditional morbidity and improvement of the aesthetic 
result. Well-designed clinical trials with an adequate 
number of patients are necessary to determine the 
efficacy of this technique for final aesthetic result. 

A

A

B

B



68	 Stomatologija, Baltic Dental and Maxillofacial Journal, 2017, Vol. 19, No. 2

1.	 Garber DA. The esthetic dental implant: Letting restoration 
be the guide. J Am Dent Assoc 1995; 126:319-25.

2.	 Phillips K, Kois JC. Esthetic peri-implant site develop-
ment. The restorative connection. Dent Clin North Am 
1998;42:57-70.

3.	 Buser D, Martin W, Belser UC. Optimizing esthetics for 
implant restorations in the anterior maxilla: Anatomic and 
surgical considerations. Int J Oral Maxillofac Implants 
2004;19 Suppl:43-61.

4.	 Simon Z, Rosenblatt A. Challenges in achieving gingival 
harmony. J Calif Dent Assoc 2010; 38:583-90.

5.	 Buser D, Chen ST, Weber HP, Belser UC. Early implant 
placement following single-tooth extraction in the esthetic 
zone: biologic rationale and surgical procedures. Int J Peri-
odontics Restorative Dent 2008;28:441-51.

6.	 Buser D, Halbritter S, Hart C, Bornstein MM, Grütter L, 
Chappuis V, et al. Early implant placement with simultaneous 
guided bone regeneration following single-tooth extraction 
in the esthetic zone: 12-month results of a prospective study 
with 20 consecutive patients. J Periodontol 2009;80:152-62.

7.	 Belser UC, Grütter L, Vailati F, Bornstein MM, Weber 
HP, Buser D. Outcome evaluation of early placed maxil-
lary anterior single-tooth implants using objective esthetic 
criteria: a cross-sectional, retrospective study in 45 patients 
with a 2- to 4-year follow-up using pink and white esthetic 
scores. J Periodontol 2009; 80:140-51.

8.	 Tortamano P, Camargo LO, Bello-Silva MS, Kanashiro LH. 
Immediate implant placement and restoration in the esthetic 
zone: a prospective study with 18 months of follow-up. Int 
J Oral Maxillofac Implants 2010;25:345-50.

9.	 Juodzbalys G, Wang HL. Soft and hard tissue assessment 
of immediate implant placement: a case series. Clin Oral 
Implants Res 2007;18:237-43.

10.	Juodzbalys G, Wang HL. Socket morphology-based treat-
ment for implant esthetics: a pilot study. Int J Oral Maxil-
lofac Implants 2010;25:970-8.

11.	Lekovic V, Kenney EB, Weinlaender M, Han T, Klokkevold 
P, Nedic M, Orsini M. A bone regenerative approach to 
alveolar ridge maintenance following tooth extraction. 
Report of 10 cases. J Periodontol 1997;68:563-70.

12.	Lekovic V, Camargo PM, Klokkevold PR, Weinlaender M, 
Kenney EB, Dimitrijevic B, et al. Preservation of alveolar 
bone in extraction sockets using bioabsorbable membranes. 
J Periodontol 1998;69:1044-9.

13.	Dahlin C, Linde A, Gottlow J, Nyman S. Healing of bone 
defects by guided tissue regeneration. Plast Reconstr Surg 
1988;81:672-6.

14.	Weber HP, Fiorellini JP, Buser DA. Hard-tissue augmenta-
tion for the placement of anterior dental implants. Compend 
Contin Educ Dent 1997;18:779-84, 786-8, 790-2.

15.	Buser D, Wittneben J, Bornstein MM, Grütter L, Chap-
puis V, Belser UC. Stability of contour augmentation and 
esthetic outcomes of implant-supported single crowns in 
the esthetic zone: 3-year results of a prospective study 
with early implant placement postextraction. J Periodontol 
2011;82:342-9.

16.	Wiesner G, Esposito M, Worthington H, Schlee M. Con-
nective tissue grafts for thickening peri-implant tissues at 
implant placement. One-year results from an explanatory 
split-mouth randomised controlled clinical trial. Eur J Oral 
Implantol 2010;3:27-35.

17.	Studer SP, Lehner C, Bucher A, Schärer P. Soft tissue cor-
rection of a single-tooth pontic space: a comparative quanti-
tative volume assessment. J Prosthet Dent 2000;83:402-11.

REFERENCES

18.	Sedon CL, Breault LG, Covington LL, Bishop BG. The sub-
epithelial connective tissue graft: part I. Patient selection and 
surgical techniques. J Contemp Dent Pract 2005;6:146-62.

19.	Sedon CL, Breault LG, Covington LL, Bishop BG. The sub-
epithelial connective tissue graft: part II. Histologic healing and 
clinical root coverage. J Contemp Dent Pract 2005;6:139-50.

20.	Thoma DS, Benic GI, Zwahlen M, Hämmerle CH, Jung 
RE. A systematic review assessing soft tissue augmentation 
techniques. Clin Oral Implants Res 2009;20 Suppl 4:146-65.

21.	McGuire MK, Nunn M. Evaluation of human recession de-
fects treated with coronally advanced flaps and either enamel 
matrix derivative or connective tissue. Part 1: Comparison of 
clinical parameters. J Periodontol 2003;74:1110-25. 

22.	Langer B, Calagna L. The subepithelial connective tissue 
graft. J Prosthet Dent 1980;44:363-7.

23.	Barros RR, Novaes AB Jr, Grisi MF, Souza SL, Taba M Jr, 
Palioto DB. New surgical approach for root coverage of 
localized gingival recession with acellular dermal matrix: a 
12-month comparative clinical study. J Esthet Restor Dent 
2005;17:156-64.

24.	Joly JC, Carvalho AM, da Silva RC, Ciotti DL, Cury 
PR. Root coverage in isolated gingival recessions using 
autograft versus allograft: a pilot study. J Periodontol 
2007;78:1017-22.

25.	Barker TS, Cueva MA, Rivera-Hidalgo F, Beach MM, 
Rossmann JA, Kerns DG, et al. A Comparative study of 
root coverage using two different acellular dermal matrix 
products. J Periodontol 2010;81:1596-603. 

26.	Froum S, Cho SC, Elian N, Rosenberg E, Rohrer M, Tarnow 
D. Extraction sockets and implantation of hydroxyapatites 
with membrane barriers: a histologic study. Implant Dent 
2004; 13:153-64.

27.	Luczyszyn SM, Papalexiou V, Novaes AB Jr, Grisi MF, 
Souza SL, Taba M Jr. Acellular dermal matrix and hy-
droxyapatite in prevention of ridge deformities after tooth 
extraction. Implant Dent 2005;14:176-84.

28.	Fotek PD, Neiva RF, Wang HL. Comparison of dermal 
matrix and polytetrafluoroethylene membrane for socket 
bone augmentation: a clinical and histologic study. J Peri-
odontol 2009; 80:776-85.

29.	Ruiz-Magaz V, Hernández-Alfaro F, Díaz-Carandell A, 
Biosca-Gómez-de-Tejada MJ. Acellular dermal matrix in 
soft tissue reconstruction prior to bone grafting. A case 
report. Med Oral Patol Oral Cir Bucal 2010;15:61-4.

30.	Toscano NJ, Holtzclaw DH. The Bio-Derm ridge plumping 
technique for pontic site development. J Implant Adv Clin 
Dent 2009;7:31-47.

31.	Park JB. Ridge expansion with acellular dermal matrix and 
deproteinized bovine bone: a case report. Implant Dent 
2007;16:246-51.

32.	Buduneli E, Ilgenli T, Buduneli N, Ozdemir F. Acellular der-
mal matrix allograft used to gain attached gingiva in a case of 
epidermolysis bullosa. J Clin Periodontol 2003;30:1011-5.

33.	Park JB. Increasing the width of keratinized mucosa around 
endosseous implant using acellular dermal matrix allograft. 
Implant Dent 2006;15:275-81.

34.	Mahajan A, Dixit J. Patient satisfaction with acellular 
dermal matrix graft in the treatment of multiple gingival 
recession defects - A Clinical study. WebmedCentral Clini-
cal Trials, Dentistry 2010;1:WMC00458.

35.	Lee KH, Kim BO, Jang HS. Clinical evaluation of a 
collagen matrix to enhance the width of keratinized gin-
giva around dental implants. J Periodontal Implant Sci 
2010;40:96-101.

A. Puišys et al.	 CASE REPORT

Received: 14 12 2016
Accepted for publishing:  28 06 2017


