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Periodontal Osseous Surgery

Educational Objectives

Following this unit of instruction, the practitioner should be able to:

1. Understand the rationale for Periodontal Osseous Surgery;

a. to treat moderate and severe periodontitis.

b. to lengthen clinical crowns prior to restoration of a tooth.

2. Delineate the advantages and disadvantages of closed subgingival scaling and root

planing compared to periodontal surgery.

3. Understand the relationship of disease severity to the decision to recommend Periodontal

Osseous Surgery.

4. |dentify patients who would benefit from Periodontal Osseous Surgery.

5. Understand the concept of biologic width and how it relates to crown lengthening.

6. Understand the role of maintenance care and personal oral hygiene following Periodontal

Osseous Surgery.

Introduction

Periodontal Osseous Surgery can be defined as
the removal of bone surrounding the teeth in order
to reestablish normal bony contours at a more
apical level. The two primary applications for this
type of surgery are treating periodontitis
and lengthening the clinical crown of a tooth
(crown lengthening) prior to restoring that tooth.
Other forms of periodontal therapy,
closed subgingival

including
scaling and root planing,

and surgical therapy designed to achieve
regeneration of the periodontium for patients with
periodontitis, have been covered in other Quality
Resource Guides."?  This Guide will focus on
the intentional removal of bone supporting the
tooth (ostectomy) and contouring of non-supporting
alveolar bone (osteoplasty), together known as
“Periodontal Osseous Surgery”, as part of therapy

for periodontitis and for lengthening clinical crowns.

Figure 1

Moderate periodontitis is usually seen first in the molar
regions and causes bone loss under the contact area. This
figure demonstrates a typical two wall (one to the lingual,
one to the facial) bony crater. Two to three millimeters
deep interdental bony defects are optimal candidates for
definitive osseous surgery. This is seen clinically as an
increased interproximal probing depth and may or may not
be visible on radiographs. The configuration of this defect
reduces the efficacy of interproximal personal oral hygiene
measures such as the use of dental floss.
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Surgery for Periodontitis

Periodontitis, usually in its chronic form, is seen in
a large percentage of the adult population and is
responsible for the majority of tooth loss in these
individuals.® Periodontitis is an inflammatory process
defined histologically by a loss of periodontal
attachment apparatus (cementum, periodontal
ligament, and alveolar bone) resulting in an apical
shift of the junctional epithelium and connective
tissue attachment. Probing depths greater than
3 mm, assuming that the margins of the gingival
tissues are at their normal level (slightly coronal
to the cementoenamel junction), accompanied by
signs of inflammation (bleeding and/ or suppuration
following probing, and probing depths increasing
over time) indicate that active periodontitis is present.

The primary extrinsic etiologic factor for
inflammatory periodontitis is bacteria, usually
present as a biofilm attached to the tooth surface.
Subgingival calculus, formed by the calcification
of mature bacterial masses within the biofilm,
is usually deposited on the root surfaces as the
disease progresses apically. This often results in
inter-proximal bone loss under the contact area,
limiting access for personal oral hygiene (Figure 1).

Probing depths greater than 3 mm have been
shown to retain biofilm in spite of judicious personal
oral hygiene.5 If left undisturbed, this biofilm evolves
into a biomass that has been associated with
periodontitis. In general, the deeper the probing
depth and the longer the bacteria within it is left
undisturbed, the more the disease will progress.
Calculus deposits covered with biofilm have been
shown to be closely associated with periodontitis.®
It is believed that these calculus accretions
concentrate the noxious materials contained in
the biofilm. One study” showed an apparent cause
and effect relationship between inflammation in the
pocket wall and subgingival calculus covered with
biofilm. The same relationship was not routinely
present for biofilm alone. In a separate study,
calculus and biofilm were removed from human
teeth affected by severe chronic periodontitis.
When the teeth and surrounding tissues were
examined histologically six months later, there were
no signs of inflammation.®

It has been shown that professional removal of
subgingival biofim and calculus becomes less
likely as probing depths increase.® Removal of
these accretions without surgical access becomes
even more difficult when a tooth has a variation in
its subgingival anatomy such as a bifurcation,
groove, and/or deep, narrow, periodontal pocket.
Residual deposits of biofilm and calculus, typically
left behind following closed subgingival scaling and
root planing, allow rapid repopulation of subgingival
bacteria and reintroduction of the inflammatory
process. More of these deposits can be removed
after a surgical flap has been reflected than when
closed scaling and root planing is performed
without surgical access.!

The traditional rationale for employing surgical
therapy to treat inflammatory periodontal diseases
has been to increase the probability of retaining the
teeth in health and function by removing bacteria
and calculus. Periodontal Osseous Surgery also
reduces probing depths by apically repositioning
the soft tissues and reestablishing normal gingival
architecture at a more apical level (Figure 2). This
allows the patient better access for personal oral
hygiene to disrupt developing biofim. A second
rationale for periodontal surgery has recently been
added because chronic inflammatory processes,
including periodontitis, have been positively
associated with ischemic cerebrovascular and
cardiovascular disease, diabetes mellitus, low
birth weight babies and multiple other systemic
problems."'213 Thus, successful treatment of
inflammatory periodontitis may not only help a
patient to retain their natural teeth, it may also
reduce their risk for certain systemic problems.
Assuming normal root length, bony craters
deeper than 3mm will usually respond optimally to
regeneration. Osseous surgery and regeneration
procedures can be combined in deeper lesions.

Surgery for periodontitis is not a monotherapy;
rather, it is part of comprehensive treatment
sequence. Proper therapy for patients with
periodontitis usually includes: evaluation and
modification of personal oral hygiene; closed
subgingival scaling and root planing;
appropriate occlusal therapy. According to a
recent study, malocclusion can be a secondary

and

Figure 2

Periodontal Osseous Surgery for the bony lesion
seen in Figure 1 flattens the walls of the bony
crater primarily from the lingual aspect, establish-
ing normal architecture at a more apical level. This
should result in reduced interproximal probing
depths when compared to open flap surgery
without bone removal.

risk factor for the progression of inflammatory
periodontal diseases. Regenerative and/or
periodontal osseous surgery may be indicated
in regions that continue to show signs of active
disease (bleeding upon probing, and increasing
probing depth) at the reevaluation following non-
surgical therapy.

Active treatment is followed by maintenance
(supportive periodontal therapy). It has been
demonstrated that individuals who practice
effective personal oral hygiene tend to have
less recurrence of disease than those who do
not.!s Similarly, patients who present regularly for
periodontal maintenance have been shown to lose
fewer teeth than those who do not keep prescribed
maintenance appointments.'® Modifying a patient’s
personal oral hygiene is a constant challenge and
timely maintenance care helps to reinforce positive
behavior. Factors that negatively affect periodontal
health, such as smoking, diabetes mellitus, and bad
dietary habits must also be controlled to achieve
optimal treatment outcomes.”

Crown Lengthening Surgery

Crown lengthening typically involves removal of
bone and soft tissues to increase the length of
tooth structure coronal to the bony crest and/or
gingival margin. This procedure may be used to
expose margins of carious lesions, cracks or other
defects prior to restorative procedures, or to treat
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altered passive eruption. Crown lengthening is often
necessary to increase the mechanical retention of
a dental restoration for a tooth affected by fracture,
excessive wear, external root resorption, or advanced
dental caries. Before crown lengthening is planned,
the clinician must carefully assess the region and
determine that the surgery will not compromise
esthetics, undermine the stability of the tooth or
adjacent teeth, and will not limit the possibility of
placing an implant in the site at a later date.

One of the strongest rationales for crown lengthening
is to avoid impingement of restorative margins on the
biologic width. The biologic width is defined as those
gingival tissues that attach to the tooth coronal to
the alveolar bone (Figure 3). The biologic width
usually consists of approximately Tmm of junctional
epithelium and approximately 1mm of connective
tissue attachment, and is relatively constant.’®
Approximately 1mm of tooth structure coronal to
the biologic width is necessary to accommodate
the gingival sulcus. Impingement on the biologic
width by restorative margins (placing the margin of
the restoration within 2-3 mm of the alveolar bone
crest) has been shown to lead to accumulation of
bacteria associated with initiation and progression
of inflammatory periodontal diseases.

Figure 3
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The biologic width is the zone of connective

and epithelial tissue found attached to the tooth
coronal to the alveolar bone. The normal corono-
apical dimension of this attachment is 2-3 mm.
Restorative margins should be placed in the
gingival sulcus coronal to the biologic width.

With rare exceptions, crown lengthening procedures
require elevation of a full-thickness mucoperiosteal
flap to facilitate removal of bone. In cases where
final restorations would encroach upon the biologic
width, sufficient bone must be removed to allow
the 3 mm of healthy tooth structure needed for soft
tissue attachment and allow the final restorative
margin to be placed coronal to the biologic width
on healthy tooth surfaces. It should be noted that
areas needing crown lengthening generally do not
have pathologic probing depths or radiographically
demonstrable bone loss.

The Surgical Procedure

The initial steps for Periodontal Osseous Surgery
used to treat chronic periodontitis and for crown
lengthening are the same. The clinician must
make a diagnosis, formulate a treatment plan, go
over the treatment plan with the patient, and obtain
informed consent for therapy. This is followed by:
initial non-surgical therapy, including oral hygiene
evaluation and appropriate behavior modification;
closed subgingival scaling and root planing; and
appropriate occlusal therapy. When signs of active
disease (bleeding upon probing, increases in probing
depth) associated with probing depths of greater
than 3 mm are seen at re-evaluation of initial therapy,
surgery should be considered. This assumes that
the patient’s oral hygiene effectiveness is adequate,
and their general health and mental status allow
them to be a candidate for surgery. In general,
probing depths of greater than 3 and less than 7 mm
respond well to Periodontal Osseous Surgery alone.
This procedure may be combined with periodontal
regeneration procedures in regions with deeper
probing depths.

The surgical process should be conducted in an
environment that controls asepsis and is capable of
monitoring the patient’s vital signs. Surgery begins
with delivery of adequate anesthesia (local alone or
in combination with oral, parenteral, or intravenous
medications). A mucoperiosteal flap is raised to
adequately expose the surgical site. This involves
extension of the flaps to the mesial and distal
of the affected areas and may require vertical
releasing incisions. The flap is elevated sufficiently to
allow visualization of the surgical area. This usually
involves elevating the flap past the mucogingival

junction. Remaining adherent soft tissue is then
removed. The root surfaces are inspected and any
biofilm or calculus removed.

It is often necessary to remove supporting bone
from both the tooth in question and contiguous
teeth to allow reformation of the gingival tissue at
a more apical level with normal probing depths. As
previously stated, the immediate goals of the surgery
for patients with periodontitis are to remove biofilm
and calculus from the root surface and to increase
access for personal oral hygiene by reducing probing
depth. Periodontal Osseous Surgery accomplishes
these goals by re-establishing normal bony
architecture at a more apical level. Postoperative
bony contours should follow the cementoenamel
junction (scalloped on the facial and lingual [palatall,
flat in the interdental region of the posterior teeth,
and becoming more scalloped interdentally toward
the incisor area).

Most early disease occurs in the interproximal areas
of posterior teeth resulting in a shallow interproximal
bony crater (Figure 1). Periodontal Osseous Surgery
flattens the walls of a bony crater, usually from the
lingual aspect, creating normal architecture at a
more apical level (Figure 2). The surgical region is
irrigated using sterile water or sterile saline before
the flap is apically positioned and secured using
either interdental or horizontal mattress sutures.
The above description represents the approach
when Periodontal Osseous Surgery is used as the
primary periodontal treatment modality; if it is a part
of a regenerative procedure, modifications may be
necessary to maximize regeneration of periodontal
tissues.

The patient is seen at short-term follow-up
appointments (at 7-10 days following surgery for
suture removal, and then approximately once a
month until the tissues have matured. During this
time, they are normally placed on chlorhexidine
rinses (0.12% twice a day for four to six weeks) and
instructed to avoid mechanical oral hygiene and
mastication of hard foods in the surgical areas for
three to four weeks. Following initial healing, the
patient is placed in supportive periodontal therapy
(maintenance). For the average patient, professional
maintenance is needed for as long as the dentition
survives. The maintenance interval varies according
to the clinical signs of disease, but is typically every
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three months. In general, the more severe the
disease the greater the chance the patient will need
the services of a specialist’s office for supportive
periodontal therapy.

Initial preparation (closed instrumentation and
occlusal adjustment) is not necessary when
performing Periodontal Osseous Surgery for crown
lengthening, if there is no evidence of inflammation
or occlusal trauma in the region. After the flap is
reflected for a crown lengthening procedure, the
distance from the apical portion of the tooth lesion
(crack, caries, etc.) to the bony crest is carefully
measured. Sufficient bone is then removed to allow
2-3 mm of healthy tooth surface coronal to the
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POST-TEST

Internet Users: This page is intended to assist you in fast and accurate testing when completing the “Online Exam.”
We suggest reviewing the questions and then circling your answers on this page prior to completing the online exam.

(1.0 CE Credit Contact Hour) Please circle the correct answer. 70% equals passing grade.

1. Osseous surgery is normally preferred surgical
treatment for which forms of periodontitis?
a. Probing depths of 2-3mm
b. Probing depths of 4-7mm
c. Probing depths of 8+mm

2. Occlusal forces can cause loss of periodontal
attachment.
a. True
b. False

3. Definitive osseous surgery can be performed without
raising a flap.
a. True
b. False

4. Systemic factors that can negatively affect the long-
term outlook for patients with periodontal diseases
include all the following except:

a. Smoking

b. Diabetes mellitus

c. Dental malocclusion

d. Poor oral hygiene habits

5. Osseous surgery is most effective for which of the
following?
a. One wall interdental bony defects
b. 2-3mm two wall interdental bony defects
c. 2-3 wall facial bony defects
d. 4+ two wall interdental bony defects

6. The biologic width is made up of the following

components:

a. alveolar bone, the periodontal ligament, cementum

b. sulcular epithelium, supra-bony connective tissue

c. alveolar bone, supra-bony connective tissue, sulcular epithelium

d. alveolar bone, periodontal ligament, cementum, supra-bony
connective tissue

7. The normal corona-apical dimension of the biologic

9.

10.

width is:
a. 1-2mm
b. 2-3mm
c. 3-4mm
d. 4-5mm

. Invasion of the biological width by the margin of a

restoration will always result in inflammation and
subsequent bone loss.

a. True

b. False

When using osseous surgery to correct a 2 mm deep
two-wall bony crater found interproximally between
the maxillary first and second molars, the bone is
always treated by:

a. Removing facial and lingual bone

b. Removing only facial bone

c. Bone is not removed, regeneration is employed

d. Ramping the bone toward the palate

Crown lengthening surgery is similar to osseous
surgery performed on patients with chronic
inflammatory periodontitis with the exception of:
a. No personal oral hygiene instructions are given

b. Closed subgingival scaling and root planing is rarely necessary
c. There is no concern for the biologic width

d. Flaps are not raised with crown lengthening
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