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A B S T R A C T

Aim: The aim of this study was to evaluate the efficacy and the role of a resorbable membrane Guided
Tissue Regeneration (GTR) with a bone graft substitute in the management of angular bone defect.
Methodology: An angular bone defect of 10 mm was evident between the maxillary second premolar and
first molar. After proper debridement, the defect was filled up with a bone graft substitute and covered with
a resorbable GTR membrane.
Results: The site showed significant bony fill at the end of 9 months with the reduction in probing depth.
The results were well maintained at the time of last follow- up which was 1 year post-operatively.
Conclusion: In this case, where angular defect was associated with localised periodontitis, good results
were obtained with bone fill in relation to probing depth reduction. The results were excellent and stable
till the last follow up at 1 year.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Periodontitis is an oral infectious disease. Periodontitis
involves gingival inflammation, clinical attachment
loss, alveolar bone resorption and, periodontal pocket
formation.1,2Hence, periodontal regeneration is the main
objectives of any periodontal therapy which also restores
the alveolar bone, cementum, and periodontal ligament.

3,4

The treatment of periodontitis with bony defect using
bone graft substitutes has been widely reported and
reviewed. Bone Grafts studies with true periodontal
regeneration has not been concluded. This has made
researchers constantly discuss newer materials which could
give better results and help in regenerating the lost
periodontium.

Melcher studied and reported that the infill of periodontal
defects was due to four tissues: epithelium, connective
tissue, bone and periodontal ligament. As the epithelium had
the highest rate of formation, it filled the defect first and was
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important landmark study.5

From this study and result the concept of periodontal
guided tissue regeneration (GTR) came to light. This
highlighted on the fact the it would give periodontal
ligament time to regenerate and would not interfere with
its formation. For this a membrane is placed between the
epithelium and connective tissues and the tooth surface to
prevent them from forming an attachment and allowing
reformation of a periodontal ligament.

Hence based on this concept our case was done using
a resorbable GTR membrane and bone graft substitute to
combine the advantages of both and give a better result.

2. Case Report

A female patient who was 40 years old, she came with the
chief complaint of bleeding and swelling of gums in relation
to right upper tooth region since 1 month. On examination
there was a periodontal pocket of 10 mm in between 15 and
16 (Figure 1a). There was also grade I mobility in relation
to 16. There was no tenderness or pus discharge in relation
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to the tooth. Radiograph revealed angular bone defects in
between 15 and 16. (Figure 1 b) The treatment planning was
done so as to carry out a complete debridement in 15 – 16
region and placement of a GTR membrane with the bone
graft substitute to fill the defect for regeneration of tissues.

Fig. 1: a) Pre- operative view (Periodontal pocket 10mm); b):
IOPA of the preoperative site

2.1. Surgical Technique

All the aseptic measures were taken. Local anesthesia
was administered. After which a full thickness flap was
raised in the desired region, to ensure maximum coverage
of the grafted site. Granulation tissue was removed and
complete debridement was performed. The roots were
thoroughly scaled and planed by using hands and ultrasonics
instruments. The surgical sites were then rinsed with sterile
saline. After which an evident angular defect was clearly
noticed (Figure 2).

Fig. 2: Full thickness flap with evident angular defect

The bone graft substitute used in this case was of
alloplastic material, which was placed in the defect to fill the
area completely (Figure 3a) and then it was covered with a
resorbable GTR membrane (Healiguide) (Figure 3 b). The
flap was then sutured back approximating it on both buccal
and palatal aspects so as to completely cover the membrane
and lastly periodontal pack was placed

2.2. Post surgical treatment and follow-up

The patient was advised with analgesics. Plaque
control instructions were given. She was given 0.12%
Chlorhexidine rinse twice daily after 24 hours and also
it was instructed to avoid tooth brushing in the operated

Fig. 3: a) Filling the defect with bone graft substitute; b):
Placement of a resorbable GTR membrane (Healiguide)

quadrant. The patient was recalled and the sutures were
removed 10 days after surgery. The patient was put on
regular recall at 1, 3, 6, & 12 months. The symptoms of
bleeding and swelling had disappeared following 1 month.
(Figure 4 a, b). There was reduction in probing depth and
no mobility could be encountered at the six-month recall
and by the 3-month recall the patient was comfortable with
no recurrence of symptoms (Figure 5 a, b). At the 9-month
recall, radiograph showed significant bony fill, evident as
increase in radioopacity and these results were maintained
at the time of the last recall at 12 months (Figure 6 a, b).

Fig. 4: Post- operative after 1 month

Fig. 5: Post- operative after 3 months

3. Discussion

Periodontal Materials is extensively being studied so that
great results can be obtained. From the past 40 years it
is being researched and will continue to advance with
increasing knowledge in medical field. A lot of studies
are undergoing constantly which could show successful
clinical results with collagen membranes for GTR therapy.6
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Fig. 6: Post operative after 12 months

The main rationale behind using collagen as a barrier
membrane was because of the fact that the main constituent
is type-1 collagen. This type of collagen is present
in periodontal connective tissue. Collagen materials also
have lot of functions such as for fibroblasts it possess
chemotactic function, it also has hemostatic property,
weak immunogenicity and osteoblast adhesion activity.6

However, in case of GTR for complete periodontal
regeneration the space underneath the barrier membrane is
maintained for long period of time so as to help during
healing process. In some of the cases where the membrane
is seen collapsing into the defects or to the roots, the results
were not good and less amounts of bone were formed.
This was because of limited amount of space available for
periodontal ligament cells to regenerate and repopulate.7,8

Hence, because of the failures of membranes available and
to compensate for the lack of space-maintaining effect of
membranes bone grafting materials were used as adjuncts to
the GTR technique. The would enhance and promote bone
formation.

In our case the result was found to be excellent and
proven to be good as correction of both pocket depth and
mobility was observed. There was reduced pocket depth .
Healing was uneventful. Our results are also good compared
to other authors who have also performed such studies
with GTR membrane and bone replacement grafts.9–12

These findings support the hypothesis that the presence of
physical support is necessary under the membrane because
it maintain the position when the flaps are sutured back.
Also, the bone grafts are essential as it contributes to
wound stability. Stability of it is a very important factor for
obtaining periodontal regeneration.13

On the other hand , other researchers have reported that
the results obtained with the combined use of GTR and
bone grafts were not significant and different from those
with GTR alone.14–16 These authors have given hypothesis
that the biomaterial which is used under the membrane may
hinders the coronal migration and proliferation of progenitor
cells from the periodontal ligament into the defect site.

4. Conclusion

A combination of a resorbable GTR membrane with
alloplastic bone graft substitute in a properly selected defect
results in excellent healing with evidence of bone fill. As

a result of the constant innovations through research in
the field of biomaterials to improve the predictability of
periodontal regeneration it is likely that some combination
technique may ultimately prove to provide the ideal
regeneration.
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