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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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USE OF VOLUME-STABLE COLLAGEN MATRIX FOR SOFT TISSUE AUGMENTATION 
AT TEETH AND DENTAL IMPLANTS SITE

Badalyan K., Posessor A., Stepanyan Z., Levonyan E., Melkumyan I.

Federal State Institution, Central Research Institute of Dental and Maxillofacial Surgery, Russia, Moscow.

Summary. 
Objective. The aim of this clinical report is to demonstrate 

the capabilities and the results of a porcine collagen matrix 
application to increase the soft tissue volume in the area of 
placed implant at 3.1 site and of implant-supported cantilever 
prosthesis at 3.2 site.

Materials and methods. The material of the study was a 
clinical case of the 35-year-old patient with a diagnosis gingival 
recession and lateral resorption of the tooth root 3.2. It is known 
from the anamnesis that 2 years ago an injury was received 
in this area. The first stage was resection of this tooth and its 
replantation in order to preserve the parameters of the bone and 
gingiva. After the bone healing, teeth 3.1, 3.2 were removed, 
an implant was installed in the area of the missing tooth 3.1, 
bone and soft tissue augmentation in this area were performed. 3 
months after the operation, a crown was installed on the implant 
3.1 and a cantilever structure in the area 3.2.

12 months after the operation and prosthetics, no mucosal 
inflammation or apical migration of the gingival margin were 
found. The thickness of the gingiva in the area of the installed 
implant is 2.5 mm, which is 1.5 mm more than the initial 
thickness of the gum.

Conclusions. Teeth can be used as a biological matrix to 
prevent bone atrophy; in order to prevent soft tissue atrophy 
and bone resorption, providing an inflammation absence, dental 
implantation should be combined with soft tissue augmentation; 
use of volume-stable collagen membrane combined with soft 
tissue graft provides significant increase of soft tissues (gingival 
increase by 1.5mm at implant site); long-term use of implant-
supported cantilever construction at lower jaw incisors site does 
not lead to gingival recession as long as sufficient bone and soft 
tissue volume is provided.

Key words. Dental implantation, mucosal thickness, collagen 
matrix, soft tissue grafting.
Резюме

Применение объемостабильного коллагенового 
матрикса с целью увеличения объема мягких тканей в 
области зубов и имплантатов.

Бадалян К.Ю., Посессор А.Д., Степанян З.М., Левонян 
Э.А, Мелкумян И.М.

Национальный медицинский исследовательский центр 
«Центральный научно-исследовательский институт 
стоматологии и челюстно-лицевой хирургии», Россия, 
Москва.

Целью данного клинического случая является 
демонстрация возможностей и результатов использования 
коллагенового матрикса свиного происхождения для 
увеличения объема мягких тканей в области установленного 

имплантата в области 3.1 и консольной ортопедической 
конструкции на имплантате в области 3.2.

Материалом исследования явился пациент 35 лет с 
диагнозом рецессия десны и боковая резорбция корня 
зуба 3.2. Из анамнеза известно, что 2 года назад была 
получена травма в данной области. Первым этапом была 
проведена резекция данного зуба и его реплантация с 
целью сохранения параметров гребня. После заживления 
кости было проведено удаление зубов 3.1, 3.2, установка 
имплантата в области отсутствующего зуба 3.1, костная 
и мягкотканная аугментация в данной области. Через 
3 месяца после операции была установлена коронка на 
имплантате 3.1 и консольная конструкция в области 3.2. 

Спустя 12 месяцев после операции и протезирования не 
было обнаружено никаких следов воспаления слизистой или 
апикальной миграции десневого края. Толщина слизистой 
оболочки в области установленного имплантата равна 2.5 
мм, что на 1.5 мм больше исходной толщины десны. 

Заключение. зубы можно использовать в качестве 
биологической матрицы для предотвращения атрофии 
кости; с целью профилактики атрофии мягких тканей и 
резорбции кости, при отсутствии воспаления, имплантация 
должна быть совмещена с мягкотканной аугментацией; 
применение объемостабильного коллагенового матрикса 
совместно с соединительнотканным трансплантатом дает 
значительное увеличение мягких тканей (увеличение 
десны на 1.5 мм в области имплантации); в долгосрочной 
перспективе консольная конструкция на имплантате в 
области резцов нижней челюсти не приводит к образованию 
рецессии десны, при условии достаточного костного и 
мягкотканного объема.

Ключевые слова. дентальная имплантация; толщина 
десны; коллагеновый матрикс; трансплантация мягких 
тканей.

რეზიუმე
ეროვნული სამედიცინო კვლევითი ცენტრი 

“სტომატოლოგიისა და ყბა-სახის ქირურგიის
ცენტრალური სამეცნიერო-კვლევითი ინსტიტუტი”, 

რუსეთი, მოსკოვი
რეზიუმე
მოცემული კლინიკური შემთხვევის მიზანს 

წარმოადგენს ღორის წარმოშობის კოლაგენური
მატრიქსის გამოყენების შესაძლებლობებისა და 

შედეგების დემონსტრირება მიდამო 3.1-
ში ჩადგმული იმპლანტის მიდამოში და მიდამო 3.2-ში 

არსებულ იმპლანტზე კონსოლური
ორთოპედიული კონსტრუქციის რბილი ქსოვილების 

მოცულობის მომატებისთვის.
კვლევის მასალას წარმოადგენდა 35 წლის პაციენტი 
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დიაგნოზით ღრძილის რეცესია და
3.2 კბილის ფესვის გვერდითი რეზორბცია. 

ანამნეზიდან ცნობილია, რომ 2 წლის წინ
მიღებული იყო ტრავმა მოცემულ მიდამოში. პირველ 

ეტაპად ჩატარდა მოცემული კბილის
რეზექცია და მისი რეპლანტაცია მორჩის პარამეტრების 

შენარჩუნების მიზნით. ძვლის
შეხორცების შემდეგ ჩატარებულ იქნა 3.1, 3.2 კბილების 

ამოღება, იმპლანტატის ჩადგმა
არარსებული 3.1 კბილის მიდამოში, ძვლოვანი და 

რბილქსოვილოვანი აუგმენტაცია
მოცემულ მიდამოში. ოპერაციიდან 3 თვის შემდეგ 

დაყენებულ იქნა გვირგვინი 3.1
იმპლანტატზე და კონსოლური კონსტრუქცია 3.2 

მიდამოში.
ოპერაციიდან და პროთეზირებიდან 12 თვის შემდეგ 

ლორწოვანი გარსის ანთებისა თუ
ღრძილის კიდის აპიკალური მიგრაციის არანაირი 

კვალი არ გამოვლინდა.
ლორწოვანი გარსის სისქე ჩადგმული იმპლანტატის 

მიდამოში უდრის 2.5 მმ, რაც
ღრძილის საწყის სისქეზე 1.5 მმ მეტია.
დასკვნა: შეიძლება კბილების გამოყენება ბიოლოგიური 

მატრიცის სახით ძვლის
ატროფიის თავიდან ასაცილებლად; რბილი 

ქსოვილების ატროფიისა და ძვლის
რეზორბციის პროფილაქტიკის მიზნით, ანთების 

არარსებობისას, იმპლანტაცია უნდა
შეთავსდეს რბილქსოვილოვან აუგმენტაციასთან; 

სტაბილური მოცულობის მქონე
კოლაგენური მატრიქსის გამოყენება
შემაერთებელქსოვილოვან
შეთავსებით იძლევა რბილი ქსოვილების 

მნიშვნელოვან მომატებას (ღრძილის მომატება
1.5 მმ-ით იმპლანტაციის მიდამოში); გრძელვადიან 

პერსპექტივაში ქვედა ყბის საჭრელი
კბილების მიდამოში ჩადგმულ იმპლანტატზე 

არსებული კონსოლური კონსტრუქცია
ღრძილის რეცესიის წარმოქმნას არ იწვევს, საკმარისი 

ძვლოვანი და რბილქსოვილოვანი
მოცულობის პირობით.
ძირითადი სიტყვები: დენტალური იმპლანტაცია; 

ღრძილის სისქე, კოლაგენური მატრიქსი;
რბილი ქსოვილების ტრანსპლანტაცია.
Introduction. Soft tissue width and thickness deficiency 

around teeth and implants can compromise the aesthetic, 
function or survival of teeth and dental implants. [1-7].

The gold standard of soft tissue increase is the connective tissue 
autograft transplantation due to its good volume maintance and 
the side effects absence. [8,9]. However, this method has a 
number of disadvantages such as post-operative pain syndrome 
and discomfort, limited donor area volume, possible damage 
of adjacent anatomical structures and high post-operative 
complications probability [10]. 

 Numerous biomaterials were developed as an alternative 
to soft tissue augmentation such as allografts, xenografts and 
synthetic soft tissues substitutes as well. Volume-stable collagen 

matrices are the most commonly used biomaterials [5,11].
One of the promising methods for soft tissue defects 

replenishment is use of porcine collagen matrix. Its indications 
are large surgical intervention, small donor area volume or its 
absence, autograft low quality, patients with somatic diseases, 
patients with low pain threshold [12-14].

Materials and methods. Thirty-five-year-old patient applied 
to a dental clinic complaining of pain, suppuration and bleeding 
in frontal region of lower jaw. Anamnesis Morbi: injury was 
received about two years ago, six months after the injury 
endodontic treatment of teeth 3.1, 3.2 was performed.

Clinical examination revealed Miller first class recession 
of tooth 3.2. There was a soft dental plaque accumulation in 
the lower jaw teeth area. The patient had an average gingival 
phenotype. The thickness of mucous membrane at the lower jaw 
incisors site was 1mm (figure 1).

Figure.1. Сlinical situation before surgery.

According to CBCT bone tissue destruction in teeth 3.1, 
3.2 area and internal lateral resorption of tooth 3.2 root were 
observed (figure 2).

Figure. 2. CBCT before surgery.
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The treatment involved several stages. Seven days before 
the first stage of the surgery, oral hygiene was carried out. 
An informed consent before the treatment was taken. After 
administration of local anaesthesia with 4% articaine solution 
(Ubistesin; 3M ESPE) teeth 3.1, 3.2 and root granuloma were 
extracted (figure 3). After the extraction and clear visualization 
of tooth 3.2 root’s lateral resorption extraoral resection of 
extracted teeth roots tips and its retrograde filling using 
Trioxident material were performed. The resorption cavity of 
tooth 3.2 root was also sealed.

Figure. 3. a – clinical situation after tooth extraction; b – extracted tooth 3.2.
Then, replantation of teeth 3.1,3.2 and its splinting using 

composite material were performed in order to restore the bone 
tissue and to preserve bone alveoli parameters in the lower 
jaw for subsequent intraosseous dental implantation. For pain 
control, the patient was prescribed 100 mg of nimesulide (Nise; 
Dr. Reddy’s Laboratories, India). Post operative period was 
uneventful (figure 4).

Figure. 4. a – splinted tooth in the oral cavity; b – RVG after splinting.
6 months after the extraction and tooth fragment replantation 

the sighting radiography revealed positive dynamics of bone 
tissue healing. However, aggravation of soft tissue defect at 
tooth 3.2 site was observed (figures 5a, 5b, 5c).

Figure. 5. a - control RVG after extraoral resection with retrograde 
filling, closure of root resorption and replantation of the tooth after 6 
months; b, c - clinical picture in the oral cavity.

6 months after the extraction and tooth fragment replantation 
the second surgical stage was conducted. The patient received a 
prophylactic dose of antibiotic (1 g amoxiclav, Lek d.d, Slovenia) 
1 hour prior to surgery. After administration of local anaesthesia 
with 4% articaine solution (Ubistesin; 3M ESPE) trapezoidal 
incision of the mucosa at teeth 4.2-3.3 site was performed. 
Split mucosal flap was elevated. Extraction of teeth 3.1, 3.2 and 
immediate intraosseous dental implantation at tooth 3.1 site were 
performed. Astra Tech dental implant (Dentsply sirona) 3.5x11 
was installed. A cover screw was installed. Connective tissue 
graft from the hard palate area was taken and de-epithelized. 
The thickness of the obtained graft was 1mm. The sockets 
of extracted teeth were augmented with BioOss osteoplastic 
material (Geitstlich Pharma AG). Then, volume-stable collagen 
matrix FibroGide (Geitstlich Pharma AG) previously moistened 
with saline solution was placed above. The thickness of moisten 
matrix was 8mm. Matrix was sutured with absorbable Monosyn 
6\0 thread on the vestibular side of the defect. Connective tissue 
graft was sutured above. The flap was mobilized and sutured 
with Monosyn 6\0 thread without tension. For pain control, 
the patient was prescribed 100 mg of nimesulide (Nise; Dr. 
Reddy’s Laboratories, India). 10 days after surgery stitch out 
and antiseptic treatment of wound surface with chlorhexidine 
solution 0.2% (Corsodyl, GlaxoSmith- Kline) were carried out. 
For pain control, the patient was prescribed 100 mg of nimesulide 
(Nise; Dr. Reddy’s Laboratories, India). Post-operative period was 
uneventful (figures 6a, 6b, 6c, 6d, 6e, 6f).

Figure. 6. a, b - installed implant; c - tissue graft received from the 
palate; d - tissue grafts are sutured from the vestibular side; e, f - 
sutured wound.

3 months after healing the healing abutment was installed. 
Prosthetic that included cantilever prosthesis replacing tooth 3.2 
and artificial gingiva was made and fixed (figures 7a, 7b, 7c).

Control examinations were conducted one week after each 
surgical stage. Each postoperative period involved soft tissues 
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healing without any features or inflammation signs. Drug 
treatment included non-steroid anti-inflammatory drugs; 
antibacterial treatment was not provided.

Figure. 7. a - x-ray after placement of the healing abutment; b, c - 
prosthetics on the implant.

Results. 1,3,6 and 12 months after the surgery there was 
no signs of mucous inflammation or gingiva margin apical 
migration (figure 8a, 8b). 12 months after the surgery the 
thickness of mucosa at the installed implant site became 2.5 mm 
which was 1.5 mm more than initial gingiva’s thickness.

Figure. 8. a, b - prosthetic in oral cavity.

Discussion. Keratinized and attached gingiva volume is one of 
the main factors of teeth and implants long-term survival. It has 
a direct influence on bone tissue stability around dental implants 
as well [7]. Currently, various methods of augmentation with 
autografts and xenografts are used to increase the thickness of 
soft tissues. Connective tissue autografts are considered as a 
gold standard in dental surgery and periodontics for oral cavity 
tissues deficiency correction [15]. Use of the patient’s own soft 
tissues is known as reliable and predictable method for ginigiva 
thickening. However, this method is associated with a few 
requirements and limitations [16].

One of these limitations is the need to create second surgical 

site in the donor area which leads to increased pain, post-
operative bleeding, increased surgery duration and adds an 
additional risk of adjacent anatomical structures damage as well 
[4,17,18].

An important factor is the limited donor area that can be used 
for soft tissue reconstructions in dental surgery and periodontics.

Thus, a lot of interest has taken place regarding development 
of autografts substitutes recently. Clinical research revealed 
that collagen matrices can be used as a connective tissue grafts 
alternative to soft tissues quality and amount increase [19].

Evaluation of immediate implant placement either using 
connective tissue grafts, xenografts (Fibro-Gide; Geistlich 
Pharma AG, Wolhusen, Switzerland) or without soft tissue 
augmentation was done in retrospective study [1]. 

The study revealed that soft tissues volume increase is 
aesthetically and functionally beneficial. Application of porcine 
xenogeneic collagen matrix (Fibro-Gide; Geistlich Pharma AG, 
Wolhusen, Switzerland) provides comparable aesthetic and 
functional results. However, according to visual analogue scale 
(VAS) it was revealed that patients rated pain by 6.7 points 
when autografts were used while when using xenografts, the 
average value was 3.6 points.

Randomized control trial of soft tissue augmentation around 
dental implants with connective tissue graft and xenogeneic 
collagen matrix [20] revealed that minimum 2.88 mm of gingival 
thickness around an implant for a long-term stable implantation 
outcome is required. The trial also revealed that average gingival 
growth, following soft tissue augmentation, was 1.33 mm. In our 
clinical case we achieved soft tissue thickness increase around 
installed dental implant by 1.4 mm using porcine xenogeneic 
collagen matrix (Fibro-Gide; Geistlich Pharma AG, Wolhusen, 
Switzerland). Gingival thickness became equal to 2.5 mm that 
proves good surgery prognosis.

Stefan Neumeyer published an article where method of bone 
tissue volume maintaining after tooth extraction using extracted 
tooth fragments was described [21]. The teeth fragments are 
formed while segmental cutting of the extracted teeth. These 
fragments are being replanted and fixed on the extracted 
tooth socket surface and isolated from mechanical pressure. 
Tooth segment replantation not only prevents vestibular bone 
resorption but also provides hard and soft tissues formation. In 
the presented clinical report, we used fragments of extracted 
teeth 3.1, 3.2 as a biological matrix to prevent bone and gingival 
atrophy that allowed us to preserve bone parameters of the ridge 
and to install an implant without bone augmentation.
Conclusions. 

1. Teeth can be used as a biological matrix to prevent bone atrophy.
2. In order to prevent soft tissue atrophy and bone resorption, 

providing an inflammation absence, dental implantation should 
be combined with soft tissue augmentation. 

3. Use of volume-stable collagen membrane combined with 
soft tissue graft provides significant increase of soft tissues 
(gingival increase by 1.5mm at implant site).

4. Long-term use of implant-supported cantilever construction 
at lower jaw incisors site does not lead to gingival recession as 
long as sufficient bone and soft tissue volume is provided.
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