EGYPTIAN VOL. 65, 1163:1172, APRIL, 2019

[.§.S.N 0070-9484

ORAL MEDICINE, X-RAY, ORAL BIOLOGY AND ORAL PATHOLOGY

eda-egypt.org 38/1904

INFRABONY POCKETS IN CHRONIC AND AGGRESSIVE
PERIODONTITIS. A CONE BEAM STUDY

Shereen Abdel Moula” and Hussein I Saudi™

ABSTRACT

The present research was conducted to explore the infra bony pockets in chronic and generalized
aggressive periodontitis from the radiographic point of view using CBCT. A total of 150 infrabony
pockets were included in the study obtained from 33 patients (20 females and 13 males). The
defects were classified into 2 equal groups, 75 defects in chronic periodontitis (Group I), 75 in the
generalized aggressive periodontitis (Group II). The Simplant program was used to measure the
infrabony pocket depth, the vertical bone loss, the defect angulation, the bone density at the base of
the defect, the defect volume. Also the percentage of furcation involvement and presence of calculus
were recorded. Results showed higher rates of alveolar bone loss, wider defect angles, decreased
bone density apical to the defects, larger defect volumes and more furcation involvement in Group
II compared to Group I with statistically significant differences. On the other hand Group I showed
significant percentage of calculus formation when compared to Group II. So it can be concluded
that the multifactorial risk factors associated with generalized aggressive periodontics resulted
in too much higher rates of periodontal destruction when compared to the chronic periodontitis
group. Also the local factors play an important role in the pathogenesis of chronic periodontitis, but
they are of little importance in generalized aggressive forms. The Simplant software technologies
enabled measuring the defect volume which can aid in the estimation of the proper graft volume
before surgery.

INTRODUCTION a combination of radiographic and clinical means

. and are important adjuncts to the clinician in the
Loss of alveolar bone support is one of the . . .
diagnosis, treatment planning, and assessment of

characteristic signs of destructive periodontal . . .
& P prognosis of the periodontal patient. The presence of

diseases and is generally considered o represent periodontal osseous lesions is clinically significant
the anatomical sequel to the apical spread of i many ways. It relates to the associated loss of
periodontitis. The extent and the severity of alveolar  tooth support, to the site specificity of periodontal

bone loss in the dentition are usually assessed by  destruction, and disease progression'.
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Aggressive periodontitis comprises a group of
rapidly progressing forms of periodontal disease
that occur in otherwise clinically healthy individu-
als. It is accepted that, compared with patients with
chronic periodontitis, patients with aggressive peri-
odontitis show a more rapid attachment loss and
bone destruction that occurs earlier in life. The pa-
tient’s age when attachment loss is detected is often
the criterion used by clinicians to diagnose aggres-
sive periodontitis and to distinguish aggressive peri-
odontitis from chronic adult periodontitis®

The alveolar bone resorption should be detected
by radiograph which includes periapical radiography,
bitewing radiography and panoramic radiography.
Periapical radiography is commonly used in clinical
practice. Periodontal bone resorption, observed by
periapical radiographs, is divided into vertical and
horizontal bone resorption. Vertical resorption is
characterized by the formation of intra bony defect
observed during the surgery, which manifests as
either a one-wall, two-wall or three-wall intrabony
defect. Intrabony defects are three-dimensional (3D
structures in the vertical, mesio-distal direction.
However, periapical radiographs provide only and
buccal-lingual a two-dimensional (2D) view, which
cannot provide all the information about periodontal
intrabony defects’.

So the aim of the present research is to explore
the topography, dimensions and volume of the
intrabony pockets in generalized aggressive and
chronic periodontitis from the radiographic point
of view for better understanding and to enhance the
decision making for the treatment options.

MATERIALS AND METHODS

The present research was conducted in the
Oral Medicine, Periodontology, Oral Diagnosis
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and Radiology Department, Faculty of Dentistry,
Tanta University. The research was conducted
on the patients came to the department seeking
periodontal treatment. The research aimed to study
the infrabony pockets in chronic and generalized
aggressive periodontics from the radiographic point
of view. The study included 150 infrabony pockets
from 33 patients (20 females and 13 males). The
patients were diagnosed whether being chronic or
generalized aggressive periodontitis according to
Caton et,al* classification and criteria. The aim of
the study was explained to the patients and signed
informed consents according to the roles of the
faculty Ethics Comity.

The 150 infrabony pockets represent 75 infrabo-
ny pockets from patient with chronic periodontitis
group I while the other 75 represented the general-
ized aggressive periodontitis group II in mandibular
molars. Cone beam radiographs were taken for all
patients to evaluate their levels of bone loss. All of
the cone beam slices and the 3D view were explored
via the Simplant™ 17.01software.

The following measurements were done for
every infra bony pocket

1- Infra bony Pocket depth

The maximum infra bony pocket depth was
calculated using “Measure Distance” tool in
millimeters. A straight line was drawn at the level
of the remaining marginal bone to the root, the
maximum depth was drawn from the deepest base

of the pocket to the horizontal line.

2- Vertical bone loss

The vertical bone loss was measured from the
cemento enamel junction to the horizontal line
extending from the marginal bone in millimeters
Fig (2.3).
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3- Total bone loss was gained from the sum of the
pocket depth and the vertical bone loss in mil-
limeters.

4- Pocket angle

The angle between the bony aspect of the pocket
and the straight tangent of the root was measured

using the “Measure angle” tool in degrees.

5- Pocket bone density

The bone density at the base of the pocket was
measured using the “Measure Density in Ellipse”
tool in Hounsfield units (HU) Fig (4,5).
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6- Pocket volume

The 3D content of the 3D view was converted
into 3D calculated object to facilitate the volume
calculation process. The “Graft volume” tool was
used to fill each pocket volume displaying the
width, height and depth in millimeters in one panel
and the total calculated volume in cubic centimeters
in another Fig.(6-8).

7- Furcation involvement

The selected teeth were also examined for the

presence of furcation involvement.
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Fig (1) The Simplant program showing the coronal, axial, sagittal and 3D views..
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Fig (3) Showing infra bony pocket depth and vertical bone loss in generalized aggressive periodontitis.
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Fig (4) Showing pocket angle and pocket bone density in a chronic periodontitis case.
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Fig (5) Showing pocket angle and pocket bone density in generalized aggressive periodontitis
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Fig (7) Showing infra bony pocket volume in generalized aggressive periodontics buccaly.
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Fig (8) Showing infra bony pocket volume in generalized aggressive periodontics lingually..

RESULTS

The mean pocket depth in group I was 2.93+2.1
millimeter compared to 6.48+1.89 for group II with
statistically significant differences (p<0.0001) for
group II, the mean vertical bone loss was 1.77+2.45
millimeter for group I compared to 5.13+ 2.18 for
group II with statistically significant differences
(p<0.0001). Subsequently the mean total bone loss
for group I was 4.70+2.21 millimeter compared to
11.61+1.64 in group II with statistically significant
differences (p<0.0001). Moreover the mean pocket
angle for group I was 8.93+3.51 degree while it was
39.11+6.11in group II with statistically significant

differences (p<0.0001)

Also the mean pocket density at the pocket
base was 591.41+£33.16 HU in group I but it was
678.39+47.36 in group 11 with statistically significant
differences (p<0.0001). The mean pocket volume in
group I was 40.98+7.54 cubic millimeter compared
to 42228+ 9.84 for group II with statistically
significant differences (p<0.0001) . The furcation
involvement represented 2% of the selected teeth
compared to 23% for group II, while the presence
of calculus represented 31% of the selected teeth

compare to 4% in group II (Table 1, Graph 1).
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TABLE (1) Showing the recorded criteria for chronic periodontics (Group I) compared to the generalized
aggressive periodontitis (Group IT) using the two tailed student t test™,

Parameters Groupl Group II p t
Infra bony Pocket depth 293+2.1 6.48+1.89 <0.0001 10.88"
Vertical bone loss 1.77£2.45 5.13£2.18 <0.0001 8.87"
Total bone loss 4.70+2.21 11.61+1.64 <0.0001 21.74%
Pocket angle 8.93+3.51 39.11+6.11 <0.0001 37.09*
Pocket bone density 591.41+£33.16 678.39+47.36 <0.0001 13.02%*
Pocket volume 40.98+7.54 422.28+9.84 <0.0001 266.34*
Furcation involvement 2% 23%
Presence of calculus 31% 4%

*= Statistically significant at the 5% level of significance.

** IBM SPSS Statistics 23 (IBM Corp., Armonk, NY, USA
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Graph (1) Showing the total vertical bone loss, pocket volume,
pocket bone density and pocket angle in chronic
periodontitis (Group I) and generalized aggressive
periodontitis (Group II).

DISCUSSION

The present research was conducted to compare
the chronic periodontics and generalized aggressive
periodontitis from the radiographic point of view,
mainly the infrabony pockets. The infra bony
pockets were selected as the intraosseous lesions
represent a clinical challenge for the periodontist as
the sites with bone defects have been shown to be at
higher risk of periodontitis progression in patients
who had not received periodontal therapy®.

Exploring the hidden dimensions, topography
and related bone density offers better therapeutic di-
mensions for such lesions. Moreover the exact mea-
surements of the defect dimensions helped in surgi-
cal decision making. So the cone beam computed
radiography (CBCT) was selected to investigate
such defects as supported by Suphanantachat et al®,
as they compared the intra oral radiography (IOR)
and cone beam for evaluation of infrabony defect
morphology and concluded that CBCT was supe-
rior to IOR for evaluation of infrabony defect mor-
phology and provided excellent agreement among
examiners on the assessment of infrabony defects®.

The infra bony pocket depth, the vertical height
of bone loss and the subsequent total amount of
bone loss in generalized aggressive periodontitis
were statically significant when compared to
chronic periodontitis. Such results agree with those
of Schatzle et, al’ as they found that the amount
of bone loss in aggressive periodontitis group was
0.19mm / year compared to 0.05 mm /year for
chronic periodontitis. Also Seidler et, al® concluded
that aggressive periodontitis, patients typically
show a pronounced loss of periodontal attachment
on multiple teeth compared to other forms of
periodontitis.
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Moreover the fact that aggressive periodontitis
produce more bone loss than chronic periodontitis
was supported by Albandar’who concluded that the
distinction between aggressive periodontitis and
chronic periodontitis is straightforward, particularly
when adequate radiographic images reflect the
extensive amount of bone loss in aggressive
periodontitis.

Furthermore the results of the present research
agree with those of Nibali et al'® who studied the
radiographic morphology of intrabony defects in
localized aggressive periodontitis compared to
chronic periodontitis. Their measurements for the
infrabony pocket depth was 3.43 mm and the verti-
cal bone loss from CEJ to bone margin was 7.87
mm with total bone loss of 12.30 mm in aggressive
periodontitis compared to 6.48 mm, 5.13 mm and
11.61 mm for the current study. However such dif-
ferences may be attributed to the destructive pattern
in generalized aggressive form and the localized
form of periodontitis .Also their measurements were
obtained from periapical radiographs compared to
CBCT used in the current study.

The bone density at the base of the infrabony
defect measured in HU was statistically significant
higher in the generalized aggressive group when
compared to the chronic periodontitis group. Also
the mean volume of the infrabony pocket was much
larger in generalized aggressive from when com-
pared to the chronic periodontics group. Moreover
the mean infrabony pocket defect angle was much
wider in aggressive form compared to the chronic
periodontitis. Furthermore the percentage of furca-
tion involvement was higher in the aggressive form
when compared to the chronic form of periodontitis.
Such results may be attributed to the interplay of
microbiologic, genetic, immunologic, and environ-
mental risk factors with virulent pathogenic bacteria
in the dental plaque especially Aggregatibacter acti-
nomycetemcomitans and Porphyromonas gingivalis

in aggressive forms''-'6.
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Although the percentage of calculus deposits
was higher and statistically significant in the chron-
ic periodontitis sites compared to the generalized
aggressive periodontitis sites the amounts of verti-
cal bone loss, defect angulation, bone density reduc-
tion and pocket volume were higher and statistically
significant in the aggressive form when compared
to the chronic periodontitis in the present research.
Such results agree with many studies.

Albandar? concluded that the amount of local eti-
ologic factors is not commensurate with the severity
of periodontal destruction. Gross deposits of dental
calculus are uncommon in most cases of aggressive
periodontitis, and in the early stages of the disease
the gingiva has a normal clinical appearance with
no clinical signs of gingival inflammation. Also
Baer'’stated that in aggressive periodontitis there
is a lack of a relationship between local etiologic
factors and the amount of periodontal destruction.
Moreover Seidler et a®. stated that in aggressive
periodontitis the patients showed an insignificant
amount of supragingival dental plaque or calculus
on their teeth.

Based on the results obtained from the present
study it can be concluded that the infrabony pockets
in generalized aggressive periodontics had exagger-
ated dimensions and volumes compared to chronic
periodontitis. Concerning the intrabony pocket vol-
ume to the best of our knowledge the present re-
search is the mostly the first paper exploring the de-
fect volume dimensions gained from CBCT using
SIMPLANT 17.01 software. Estimating the volume
of bone defects before surgery enables proper deci-
sion making for the flap design and the amount of
needed bone grafts.
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