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Abstract: This paper discusses the predictable use of xenograft with resorbable barrier membrane to widen the
deficient anterior maxilla. The esthetic zone of premaxilla requires optimum volume of bone and soft tissue to
achieve long term esthetic end result with special emphasis on the emergence profile. Compressing short or narrow
implants into deficient ridges is a poor technique that often fails to correctly replace ridge anatomy or afford stable
restorations. Patients with deficient anterior maxilla with missing maxillary anterior tooth were found suitable for
this study. In the anterior maxilla the thin labial cortices were decorticated followed by tenting of resorbable barrier
membrane for placement of Bio-Oss xenograft bone particles. Ten patients were included in this study out of which
in some cases simultaneous implant placement was done and in rest of the cases implants were placed after a period
of six months. In comparison to other bone graft materials xenograft has very good osteo conductivity and helps in
regeneration of natural bone by maintaining its density for longer period of time.[Jigna S NJIRM 2017; 8(2):91-98]
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Introduction: Tooth loss in anterior maxilla represents
a significant esthetic challenge for the restorative
dentist, because of the regions’ visibility and role in
smile performance**. Conventional dentistry and
implant prosthodontics offers a variety of strategies
for replacing the missing anatomy and both require
special pre-surgical case planning™”.

Successful esthetic results can only be achieved if the
anatomy of the residual alveolus and bone volume
permits optimal implant placement®*>. Many clinical
studies have documented the highest success rate of
maxi. Ant. Single tooth implant compared with other.
Many prospective clinical studies have confirmed that
maxillary anterior single tooth implant has highest
success rate in comparison to any other treatment
option. The biggest challenge in anterior maxillae is
the quality and quantity of bone, as most of the
conditions that leads to single tooth loss result in the
loss of some or all the facial bone in the region of the
missing tooth®'®**. In addition 25% decrease in width
occurs within the first year of tooth loss, subsequently
leads to 30%-40% reduction over the next three years.
Though an intact alveolous 6 to 8mm wide is
inadequate in width after a year and almost
inadequate bone for optimal implant positioning after
a period of three years. The bone loss occurs primarily
from the labial surface as it is very thin compared to
the palatal wall. Minimum faciopalatal width required
for implant placement must be 5-6mm®’. A ridge
augmentation is necessary to restore the proper
anatomy of the ridge and avoid compromised implant

position, more palatal and apical, which can
jeopardize whole esthetic outcome®. There are variety
of augmentation material and techniques are in use
for improving ridge conditions that meet these
requirements. The most ideal would be autogenous
bone which is considered the “gold standard”,
harvested from the intra and extra oral sites“**®,
Harvesting of autogenous bone requires surgery at
donar site. This results in increased morbidity,
operation time and cost. This has demanded the
search for bone substitutes which can simulate the
autogenous grafts and they are biocompatible,
noninfectious, nonantigenic and resorbable 141015

Technique and graft material selection for ridge
augmentation defect depends on patient consent,
hypersensitivity, amount of bone volume defect,
implant site and number of teeth to be replaced, bone
quality and financial condition. Patients having
localized deficient alveolus in anterior maxillae require
one or two teeth replacement with only faciopalatal
width loss were suitable for Bio Oss anorganic bovine
bone mineral with slowly resorbable barrier
membrane Bio Gide®*'. Implant placement can be
done simultaneously or after six month of graft
healing , for the purpose of more predictability, better
positioning and loading of implant, and optimum
results, as observed in our study.

This study was designed to evaluate use of Bio-oss
with resorbable membrane as a better option or as an
alternative to autograft at localized small defect. At
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the same time to see osteointegration of the implant
to the grafted bone, adequacy of the thickness of
alveolous after grafting, long term stability of graft
and most important of all, patients’ satisfaction .

Osteem implants were placed in one patient and
Endopore implants were placed in nine patients.
Facio-palatal width of grafted implant site was
measured and sufficient bone width of approximately
of 5 to 7mm was achieved with good density of bone.
Size and diameter of implant were selected in respect
to the size of adjacent teeth. No compromised was
done in selection size and angulation of implant

Method: 10 patients, out of which 5 were male and 5
were female, with the mean age of 32.9 years were
included in the study. They received bone
enhancement procedure for reconstruction of
localized defect of anterior maxilla to achieve
sufficient bone volume for optimum placement of
endo-osseous dental implant™® . All patients selected
were non-smokers, non-alcoholic and with no
significant medical contraindication. In few of the
cases single tooth gap was present and in two cases
gap of two teeth was found and four teeth were
missing only in a single case. In all the cases implant
site needed to be reconstructed on buccal site due to
deficient facio palatal width.

The defects were located in the “esthetic zone” of the
anterior makxillae [Fig. No. 1,2,3,13,19,20] and the pre
surgical evaluation disclosed the anatomy of the local
bone according to sibert’s class 1. That did not allow
placement of an endoosseous implant with sufficient
initial stability, T o reconstruct these defects.Biooss
spongiossa with resorbable Biogide membrane were
used. OPG, CT scan, RVG were taken before surgery
respectively.

Surgical procedure: All patients were done grafting
under local anesthesia with 2% lignocaine
hydrochloride along with 1:80000 adrenaline.
Prophylactic antibiotic was given prior to surgical
procedure. Amoxicillin 500mg and clavulanic acid
125mg 1 hour preoperative and every 8 hour post
operatively. A crestal incision with vertical releasing
incision 5mm on each side of the defects on buccal
side was given and split thickness flap on the palatal
side of the defect, mucoperiosteal flap was reflected
from the top of the crest and the incisions diverged to
the buccolabial fold and were placed in such a way

that the mucoperiosteal flap is on each side 5mm wide
than the area to be augmented™?[Fig. No. 3,14] .

Interdental papillae were included in the flap, in few
papillae preservation flap was raised. The extension of
the incision to palatal is +/- 7mm from the top of the
crest. Debridement of the defect was done followed
by mucopariosteal flap reflection and de-
epithelization of the flap is also performed after the
defect is completely debride of unhealthy granulation
tissue [Fig. No.20]. Facio palatal width of the defect is
measured with Caliper at the crest level clinically.
Even height and length of the edentulous span were
measured radio-graphically, quality and quantity of
bone were evaluated at the recipients’ site . The width
measurement ranged from 1 to 3 mm preoperatively
[Fig. No.2]. The cortical bone on the defect was
decorticated using small round surgical bur in order to
initiate bleeding and to open the cancelous bone [Fig.
No.3,14], xenogenic Bio Oss spongiosa anorganic
porous bone minerals mixed with patients’ own blood
or saline and placed over the decorticated buccal
bone plate over the crest of the ridge which was
covered with resorbable bio gide membrane [Fig. No.
4,5,15] and in few cases bio gide membrane tenting
with resorbable screw was done prior to bone graft
placement [Fig. 20,21] . Bio Oss bone mineral was
placed under tanted membrane [Fig. 22,23]. Patients’
were radiographycally evaluated by RVG/ OPG/ CT
Scan to evaluate the width of bone [Fig. 6,7,9,16].
After radiographic evaluation, graft site were opened
surgically for implant placement [Fig.6] and in 9
patients Implants of 4.1mm wide in diameter from
Endopore were placed [Fig.8,9] and only in one
patient Ossteem implants of 3.75mm diameter were
placed. Facio palatal width of the implant site was
measured and sufficient bone width was achieved
with good density of bone of approximate 5 to 7 mm
respectively.

Size and diameter of implants were selected in respect
to the site of adjacent teeth. No compromise was
done in selection of size and angulation of implants
and all the implants were placed in optimum position
[Fig. 8-11,14,15]. After six months of implant
placement definitive prosthesis were given and
successful esthetic end results were achieved [Fig.10,
11, 12, 17] [Fig.13-17]. Minimum observation period
kept for evaluation was one year as per study
protocols but few cases were followed for a period of
ten years.

NJIRM 2017; Vol. 8(2) March - April

elSSN: 0975-9840

pISSN: 2230-9969 |92




Predictability of Xenograft with Resorbable Barrier Membrane for Implant Placement.

Fig. 1Case-1preoperative picture for implant Fig. 5 Bio gideresorbable membrane tenting is done
restoration

on labial and palatal surface

Fig. 2 paraaxial section of CT scan shows thin labial
plate

Fig. 6 post grafting RVG

W W

Fig. 3 reflaction of mucoperioseal flap with split
thickness on palatal site

Fig. 7 CT Scan 6 months after Bone grafting

]

Fig. 4 Bio-oss spongiosa granules augmanted after
decortication on labial surface
‘ Fig. 8 Soft tissue healing after six months of implant
- placement
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Fig. 9 RVG six months after implant placement Fig. 14 Case-2 implant placed after buccal bone
= - : * : expansion thin buccal plate needs bone grafting,
; decortication done to receive bone graft.

Fig. 10 soft tissue healing after second stage surgery

-

Fig. 11 straight abutment in position with ideal
implant angulation
R

Fig. 16 Bio gide membrane covering Graft and
implant both
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Fig. 18 permanent restoration in metal fused to
ceramic crowns

Fig. 19 Bio oss bone graft, Bio gide membrane,
resorbable screw

Geistlich®

Bio-Gide" Perio & B

Rohan 16708

Fig. 21 Labial bone defect with unhealthy granulation
currattage in the socket after surgical exposure

N\,

Fig. 22 Bio Gide Membrane tenting with resorbable
pins, prior to bone graft placement

nder tented membrane

Fig. 23 Bone graft placed u
% N
3N - o

Result: Results of the present study observed that, 10
patients were included for the study and were treated
with endoosseous implants mainly endopore pressfit
root form Implants, out of these, 5 were followed for
10 years, two for 7 years, 2 for 2 years and 1 for one
year only.

The alveolar thickness and quality ranged from class IV
to V, according to Cowood and Howell and according
to Siebert class | defects were treated®*>*®.

No complications were noticed during or after the
surgery. The immediate and delayed post-operative
period was uneventful. Implant placement in nine
patients was done after a period of six months and in
one patient simultanious bone grafting with implant
placement was done [Fig. 13,17]. Patients’ were

NJIRM 2017; Vol. 8(2) March - April

elSSN: 0975-9840

pISSN: 2230-9969 |95




Predictability of Xenograft with Resorbable Barrier Membrane for Implant Placement.

subjected to RVG/ OPG/ CT scan for evaluation as per
the financial condition of patients. para-axial section
of CT scan of two patients’ showed significant increase
in facio-palatal width from 1 to 2 mm preoperatively
[Fig.2] and after grafting the width measured with
caliper was 6 to 7mm [Fig.7]. In these patients
4.1/12mm Endopore implants were placed. Rest of
the 8 patients were evaluated with RVG had showed
increase in width around 6 to 8mm [Fig. 9,16].

Sufficient bone volume and density were achieved
after bone grafting. In all the cases bone integration
and remodeling had taken place satisfactorily. No
signs of acute or chronic infection were noticed and
optimum size and position of implant was possible
considering the successful esthetic end result and
emergence profile in all the patients. After six months
of implant placement prosthetic restoration was
delivered in esthetic zone with total patient
satisfaction and all implants were stable and showed
Osseo-integration [Fig.12,17]. One or two patients
showed papilla regeneration along with Bio Oss and
resorbable barrier membrane for GBR due to
simultaneous soft tissue management.

The bone volume was stable in all the patients from
the time of implant placement to abutment
connection and no sign of resorption was observed
with in the one year of implant and prosthesis
placement. All the patients were clinically stable with
no sign of soft tissue migration or mobility of implant
or localized infection or inflammation, due to this
Patients were very happy and satisfied.

Discussion: Adequate bone volume is the preliminary
requirement for implant osteointegrationl'z'a’s. Low
density and reduced alveolar ridge is the primary
cause for the implant failure in maxilla. Ridge
augmentation by bone grafting is one of the choices
for prosthetic restoration of edentulous maxillae for
implant procedure.

Lekholm et. al.,, Tripplet et.al., Perrotet. et. .al.
reported that ridge augmentation by bone grafting is
one of the treatment of choice for the prosthetic
rehabilitation of edentulous maxilla through implant
procedure”®. Several other studies also showed that
bone grafting is beneficial.

Ideal bone graft material for augmentation is still a
matter of interest to researchers, although autograft
gives promising results in most of the patients but it

involves donor site surgery and thus causes donor site
morbidity"**!*"3. Mixing autograft with allograft also
requires donor site surgery that is why use of Bio Oss,
an anorganic natural bone mineral with slowly
resorbable bilayer biogide collagen membrane was
used in this study'®?%?***?®?7] Bijo Oss is highly
osteoconductive thereby allowing bone regeneration
to occur and over a period of time graft under goes
physiologic remodeling and becomes incorporated

into the surrounding bone®**.

In some studies conducted in animal models also
reported that Bio Oss material become integrated and
was subsequently replaced by new bone fulfilling the
criteria of osteoconductive material. In addition to this
a similar qualitative and quantitative degree of
osteointegration around endoosseous implants was
observed in both the large defects grafted with Bio
Oss and the normal bone sites***?*?®, The use of Bio
Oss in combination with a slowly resorbable collagen
membrane [biogide—osteo health] showed that this
bone mineral provided adequate space for
regeneration to occur and adequate support of the
membrane for successful GBR.

Zitzmann et.al. studied the use of Bio Oss with
resorbable biogide membrane and nonresorbable
expanded polytetra flouroethylene membrane
[Gortex] in exposed implant sites. Result showed an
average bone filled 92% in sites covered by the
resorbable membrane. An average bone fill of 78%
was observed in sites covered with nonresorbable
membranes wound dehiscence or premature
membrane removal occurred in a large percentage of
sites covered with nonresorbable membranes
compared to those treated with the resorbable
membrane®***. The result of this study indicates that
buccal grafting of the faciopalatal local defect in
anterior maxilla with Bio Oss and resorbable
membrane provide basis for reliable bone volume for
implant placement.

After reviewing the surgical outcome of other authors
and comparing them with our study we came to the
conclusion that in patients undergoing prosthetic
restoration of Maxillary anterior is hindered by
deficiency of alveolar bone volume, Bio Oss an
anorganic bone mineral with slowly resorbable
membrane can be the suitable graft material.
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Conclusion: In the present study it was observed that
Bio Oss in combination with biogide resorbable
membrane provides effective augmentation in Sibert
class I, buccal defect in anterior maxilla, Bio Oss in

combination with Biogide

resorbable membrane

provides effective augmentation without the need for
autogenous bone. This augmentation technique and
graft material has eliminated the need for additional
invasive harvesting surgeries. Therefore the results of
present study concludes that buccal grafting of a local
defect in the maxillary esthetic zone with Bio Oss and
resorbable membrane provides reliable basis for
optimum implant placement.

Reference:

1.

Meijndert, G .M. Raghoebar, P. Schiipbach, h.J.A.
Meijer, A. Vissink. Bone Quality at the implant site
after reconstruction of a local defect of the
maxillary anterior ridge with chin bone or
deprotinised cancellous bovine bone. Int).Oral
Maxillofacial surg.2005;34:877-884.

S.M. Balaji, Management of Deficient anterior
maxillary Alveolous with Mandibular
parasymphyseal Bone Graft for Implants,) Implant
dentistry 2002 vol 11/number4 ;363-369

Patrick Pallaci,Ingvar Ericsson. Ant Maxilla
classification,,Siebert1983Esthetic Implant
Dentistry Soft and Hard Tissue Management.
2006;5;90-94 quintessence publishing.

Samuel E.Lynch, Robert J.Genco, Robert E.Marx.
Grafting materials in Repair and Restoration, Arun
K. Garg. Tissue engineering Application in
Maxillofacial surgery and Periodontics.1999:5:83-
93 quintessence publishing.

Carl E.Misch. maxillary Anterior Single-tooth
placement, Facio Palatal width. Dental Implant
Prosthetics.2005 Mosby:22:374-376.

Maiorana C, Beretta M, Salina S, Santoro F.
Reduction of autogenous bone graft resorption by
means of bio-oss coverage: a prospective study.
Int J Periodontics Restorative Dent. 2005
Feb;25(1):19-25.

Buser D, Halbritter S, Hart C, Bornstein MM,
Grutter L, Chappuis V, Belser UC. 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
Jan;80(1):152-62.

9.

10.

11.

12.

13.

14.

15.

16.

17.

Cannullo L, Malagnino VA. Vertical ridge
augmentation around implants by e-PTFE
titanium-reinforced membrane and bovine bone
matrix: a 24- to 54-month study of 10 consecutive
cases.Int J Oral Maxillofac Implants 2008; 23: 858-
866.

Pieri F, Corinaldesi G, Fini M, Aldini NN, Giardino
R, Marchetti C. Alveolar ridge augmentation with
titanium mesh and a combination of autogenous
bone and anorganic bovine bone: a 2-year
prospective study. J Periodontol 2008; 79: 2093-
2103.

Buser D, Chen S, Weber HP, Belser U. Early
Implant Placement Following Single Tooth
Extraction in the Esthetic Zone: Biologic Rationale
and Surgical Procedures. Int. Journal of Perio. And
Rest. Dent 2008; 28: 441-451.

Inchingolo F, Tatullo M, Marrelli M, Inchingolo A
M, Scacco S. Trial with Platelet-Rich Fibrin and
Bio-Oss used as grafting materials in the
treatment of the severe maxillar bone atrophy:
clinical and radiological evaluations. European
Review for Medical and Pharmacological Sciences.
2010; 14: 1075-1084.

Mohammad R, Yalda S, AliAsghar HK, Naser S.
Clinical Evaluation of Lateral Ridge Augmentation
by Interpositional Bone Graft Method, Using a
Mixture of Bio-oss and Autogenous Bone (A Pilot
Study). J Mash Dent Sch 2009; 32(4): 277-84.
Stephen W, FroumJS, ChoS, Elian N, Monteiro
B S ,Tamow D P, Sinus Augmentation Utilizing
Anorganic Bovine Bone (Bio-Oss) with Absorbable
and Nonabsorbable Membranes Placed over the
Lateral Window Histomorphometric and Clinical
Analyses. The International Journal of Periodontics
& Restorative Dentistry 2005; 203;573-0773.
Piattelli M, Favero G A, Scarano A, Orsini G,
Piattelli A, Bone Reactions to Anorganic Bovine
Bone (Bio-Oss) Used in Sinus Augmentation
Procedures: A Histologic Long-Term Report of 20
Cases in Humans. INT J ORAL MAXILLOFAC
IMPLANTS1999;14:835-840.

Yildirim M, Spiekermann H, Handt S, Edelhoff D.
Maxillary sinus augmentation with the xenograft
Bio-Oss and autogenous intraoral bone for
qualitative improvement of the implant site: a
histologic and histomorphometric clinical study in
humans. Int J Oral Maxillofac Implants. 2001 Jan-
Feb;16(1):23-33.

Hammerle CH, Jung RE, Yaman D, Lang NP. Ridge
augmentation by  applying bioresorbable

NJIRM 2017; Vol. 8(2) March - April

elSSN: 0975-9840

pISSN: 2230-9969 |97



http://www.ncbi.nlm.nih.gov/pubmed?term=Yildirim%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11280359
http://www.ncbi.nlm.nih.gov/pubmed?term=Spiekermann%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11280359
http://www.ncbi.nlm.nih.gov/pubmed?term=Handt%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11280359
http://www.ncbi.nlm.nih.gov/pubmed?term=Edelhoff%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11280359
http://www.ncbi.nlm.nih.gov/pubmed/11280359

Predictability of Xenograft with Resorbable Barrier Membrane for Implant Placement.

membranes and deproteinized bovine bone Conflict of interest: None

mineral: a report of twelve cases. Clin Oral Funding: None

Implants Res. 2008 Jan;19(1):19-25. Epub 2007 Cite this Article as: ligna S, Jaladhi P.

Oct 22. Predictability of Xenograft with Resorbable
18. Lekholm U, Zarb GA, Albrektsson T. Patient Barrier Membrane in the Management of

selectinon and preparation. Tissue Deficient Anterior Maxilla for Implant Placement..

integrated prostheses Ossiointigration in clinical Natl J Integr Res Med 2017; 8(2):91-98

dentistry. Chicago: Quintessence, 1985; 199-210.

19. Hislop WS, Finlay PM, Moos KP . A preliminary
study into the uses of anorganic bone in Oral and
Maxillofacial Surgery. Br J Oral Maxillofac Surg.
1993 Jun;31(3):149-53.

20. Mish CE , Dietsh F,. bone grafting material in
implant dentistry. Implant dent 193; 2; 158-167.

21. Spector M. Anorganic bovine bone and ceramic
analogs of bone mineral as implants to facilitate
bone regeneration. Clin Plast Surge 1994;21;437-

444,
22. Pinholt EM, Bang G, Haanaes HR: Alveolar ridge
augmentation in rats by Bio-

Oss. Scand J. Dent Res 1991; 99: 154-61.

23. Berglundh T, Lindhe J. Healing around implants
placed in bone defects treated with Bio-Oss®. An
experimental study in the dog.Clin Oral
Implant Res. 1997;8:117-124

24. Zitzmann NU, Naef R, Schdrer P. Resorbable
Versus Nonresorbable membranes with
combination with bio-oss for guided bone
regeneration. Int)J Oral Maxillofac Implant
1997;12;844-852.

25. Schmitt JM, Buck DC, Joh SP, Lynch SE, Hollinger
JO. Comparision of porous bone miniral and
biologically active glass in crical sized defect. )
Periodontol.1997 Nov; 68(11):1043-53.

26. cawood j, howell r a. a classification of the
edentulous jaw. Int joral maxillofac
surg.1991;17;232-236.

27. Stephen W, FroumJS, ChoS, Elian N, Monteiro
B S ,Tamow D P, Sinus Augmentation Utilizing
Anorganic Bovine Bone [Bio-Oss] with Absorbable
and Nonabsorbable Membranes Placed over the
Lateral Window Histomorphometric and Clinical
Analyses. The International Journal of Periodontics
& Restorative Dentistry 2005; 203;573-0773.

28. Piattelli M, Favero G A, Scarano A, Orsini G,
Piattelli A, Bone Reactions to Anorganic Bovine
Bone [Bio-Oss] Used in Sinus Augmentation
Procedures: A Histologic Long-Term Report of 20
Cases in Humans.INT J ORAL MAXILLOFAC
IMPLANTS1999;14:835-840.

NJIRM 2017; Vol. 8(2) March - April elSSN: 0975-9840 pISSN: 2230 - 9969 |98




