SURGICAL
REGENERATION OF
INTRABONY DEFECTS
WITH HYALURONIC ACID
ABSTRACT
The predictable regeneration of intrabony defects often represents a particular challenge for the dental
practitioner. Today the combination of Enamel matrix derivative (EMD) with an appropriate flap design
represents the gold standard. Meanwhile there is increasing evidence from preclinical and clinical
studies, that hyaluronic acid (HA) features a wide range of positive biologic effects on periodontal
wound healing and regeneration. Recently, both animal and clinical data have shown the positive
effects of HA when used in conjunction with reconstructive periodontal surgery for the regenerative
treatment of intrabony defects. The present article explains the surgical procedure for the regeneration
of typical intrabony defects with HA based on two clinical cases.
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SCIENTIFIC BACKGROUND AND CASE
REPORTS
Intrabony defects are defined as specific osseous defects with a base apical to the interdental alveolar
crest and can be a result of persistent periodontitis.1 In case they are untreated, there is an increased
risk for disease progression and additional attachment loss.2
In case deep intrabony defects couldn’t be stabilized by a cause-related periodontal therapy, surgical
interventions, especially using barrier membranes or enamel matrix derivatives (EMD), represent the
preferred treatment.3,4
In addition, to optimize wound stability and reduce morbidity, the use of specific flap designs with
maximum preservation of the interdental soft tissue or limiting flap elevation trough a single flap
approach (SFA), are highly recommended.4,5

Hyaluronic acid is an anionic, non-sulfated glycosaminoglycan that is found in practically all tissues.
Among others, HA plays an important role in wound healing as well as for soft and hard tissue repair.68

Hyaluronic acid is highly biocompatibility, promotes the proliferation and migration of periodontal and

gingival fibroblasts, positively influences angiogenesis and stabilizes the blood coagulum. 8,9 Due to
these positive properties, hyaluronic acid is used successfully in periodontal soft tissue surgery. The
results of a randomized clinical study which was performed in my group showed that the treatment of
Miller class I recessions with a coronally advanced flap and the use of hyaluronic acid (hyaDENT BG,
REGEDENT GmbH) resulted in a greater reduction of the recession depth and more frequent
complete recession coverage than the use of the coronally advanced flap alone. 10

Up to date, two systematic reviews (i.e. only one with a meta-analysis) have been published on the
effects of HA when used in conjunction with surgical periodontal therapy. The results have shown that
HA in conjunction with access flap may provide positive effects demonstrated by an additional
reduction in probing depth (PD) and clinical attachment level (CAL) gain in intrabony defects
compared with access flap alone.11,12

Recently it could be shown that HA supports periodontal regeneration histologically as well. In an
animal trial two-wall intrabony defects were surgically created in beagle dogs and treated with several
regenerative protocols. The use of HA alone or combinations thereof resulted in statistically
significantly higher formation of cementum with inserting collagen fibers compared to flap surgery
(Open flap debridement OFD) alone.13
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In a randomized controlled clinical trial we compared the clinical outcomes obtained in intrabony
defects following regenerative periodontal surgery using the single flap approach (SFA) in conjunction
with either HA or EMD.
At 24-months, both treatments resulted in statistically significant clinical improvements evidenced by
PD-reduction and CAL-gain. For the CAL-gain there was no statistically significant difference between
HA and EMD groups. 14

The following two case reports describe the surgical procedure with HA for regenerative treatment of
typical intrabony defects.

As known for EMD, HA can be applied either alone or in combination with a bone filler, depending on
the respective defect size and configuration. Thus, Narrow defects (Fig. 1, 2) can be treated with HA
only, whereas for wide extended bone defects (Fig. 7, 8) a mixture with a bone filler is recommended.

After local anaesthesia, surgical access is obtained by preserving the integrity of the interdental soft
tissue. Briefly, the buccal gingival tissue is incised at least one tooth mesial and distal to the defect site
to provide access for visualization and instrumentation of the defect. Vertical releasing incisions are
placed mesial and/or distal to the treated defect, if they are considered necessary to improve visibility
and/or to achieve a tension free flap closure.
After flap reflection, granulation tissue is removed from the defect. Scaling and root planing is
performed with hand and ultrasonic instruments and the defect is rinsed with sterile saline solution.
(Fig. 3, 9)
The application procedure of HA is clearly facilitated compared to EMD. Thus, HA can be applied
directly into the defect without the need of root conditioning. Furthermore the surgical site doesn’t need
to be dried before application. In opposite to EMD which is washed out the defect by blood, HA binds
to blood and thus helps to stabilize the defect space. (Fig. 4) In case a particulate bone filler is used,
mixture with HA leads to a moldable paste (“sticky bone”) that facilitates graft application and ensures
better defect stabilization. (Fig. 10)

The periosteum at the base of the flap is gently dissected to allow tension release and the flap is
positioned at the pre-surgical level or slightly coronal without any tension. Monofilament nonresorbable 6–0 nylon suturing material is used. Selection of the suturing technique is on the basis of
the flap design.5 Extreme care is taken to obtain primary closure of the interdental soft tissues. Figures
11–13 show the excellent early wound healing potentially induced by HA at 24h (Fig.11) and 72h (Fig.
12, 13).

Patients usually are recalled weekly for the first 6 weeks to perform gentle supragingival professional
tooth cleaning and reinforcement of oral hygiene. Afterwards, the patients are enrolled into monthly
recall visits during the first 6 months, and every 3 months thereafter. At the follow-up visits,
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professional oral hygiene/maintenance procedures and oral hygiene instructions reinforcement were
performed. Probing and subgingival instrumentation is not performed ≤12-month re-evaluation.
Figures 5, 6 and 14, 15 show the long-term result with complete defect resolution and stable hard and
soft tissue conditions.

CONCLUSION
Due to the broad range of effects accompanied by the facilitated application and the reduced material
costs, especially compared to EMD, the application of HA in periodontology is indicated for a wide
range of clinical situations. Within the limits of the present scientific data, it can be summarized that
HA appears to represent a valuable alternative for regenerative treatment in intrabony periodontal
defects as well.
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Fig. 1:

Initial Situation: PPD of 8 mm

Fig. 2:

OPG shows narrow intraossary defect

Fig. 3:

Situation after flap preparation and thorough degranulation of
defect.

Fig. 4:

The defect was filled with crosslinked hyaluronic acid (hyaDENT
BG)
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Fig. 5:

Situation after 7 years shows significant reduction of probing depth
to 2 mm

Fig. 6:

OPG after 7 years shows complete defect resolution and stable
tissue level.

Fig. 7:

Initial Situation: PPD of 10mm

Fig. 8:

OPG shows wide extended intraossary defect
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Fig. 9:

Situation after flap preparation and thorough degranulation of
defect.

Fig. 10:

Defect filled with a mixture of crosslinked hyaluronic acid (hyaDENT
BG) and a bone filler.

Fig. 11:

Excellent wound healing induced by HA at 24h

Fig. 12-13:

Situation 72h post-OP shows accelerated healing

Fig. 13:

Situation 7 days post-OP shows accelerated healing
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Fig 14:

Situation after 8 years shows significant reduction of probing depth
to 2-3mm

Fig. 15:

OPG after 8 years shows complete defect fill and stable tissue
level.
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