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ABSTRACT

One of the most important clinical aspects of periodontal disease is the periodontal pocket. It is bounded
on one side by the tooth, on the other by ulcerated epithelium, and at its base by the junctional epithelium.
A periodontal pocket is a region of the mouth that is difficult to reach for plaque clearance. In order to
design a more precise treatment strategy and avoid the advancement of periodontal disorders, a full
understanding of periodontal pocket aetiology is required.
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I. Introduction

The anatomic space between the tooth's neck and the circumferential gingival tissue is known as
the gingival sulcus. The formation of a pathologically deepened pocket referred to as periodontal
pocket occurs when this shallow crevice deepens due to apical migration of junctional epithelium
accompanied by attachment loss as a result of the periodontal disease process™ In order to
establish better preventive measures and therapeutic outcomes for the treatment of this disease
process, this article gives a comprehensive insight into the development and advancement of
periodontal pockets.

I1. Classification of periodontal pockets

Pockets

Gingival pocket Periodontal pocket

Figurel: Classification of pathological pockets
Gingival Pocket [

In gingivitis, a pseudo pocket is developed by gingival enlargement and sulcus deepening
without affecting the underlying periodontal tissues.
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Periodontal pocket 2]

In periodontitis, a deepening of the gingival sulcus with the loss of underlying periodontal tissues
is known as a true or absolute pocket.

Suprabony pocket
The pocket's base is coronal to the alveolar bone, with a horizontal pattern of bone loss.
Infrabony pocket!]

The base of the bone is apical to the crest, and the bone is adjacent to the soft tissue wall; the
destruction pattern is vertical or angular. Pockets can involve one, two, or more tooth surfaces,
and they can be of varying depths; they can also be spiral (i.e., starting on one tooth surface and
twisting around the tooth to involve one or more other surfaces); and they are most prevalent in
furcation areas.

I11. Clinical features of periodontal pocket !

On probing - gingival hemorrhage and suppuration, in deep chronic pockets - tooth movement
and diastema development, bluish red discoloration of pocket wall extending from gingival
margin to alveolar mucosa, flaccid with smooth shiny surface, pain in periodontal pocket on
examination with probe.

IV. Contents of the periodontal pocket(®!

Debris, microorganisms and their products (enzymes, endotoxins, and other metabolic products),
gingival fluid, food remnants, salivary mucin, desquamated epithelial cells, leukocytes, plaque
covered calculus, purulent exudate

V. Formation of periodontal bocket

Virulence factor produces by
bacteria

Metabolic acids,
Lipopolysacharides
enzymes, fatty acids

—

Host immune response

The junctional epithelial
cells produce
| proinflammatory mediators |

Perivascular mast cells
produce histamine —
| Endothelium to release IL - 8 |

IL-8, TNF- a, PGE
2,1L1 a, MMPs

Polymorphonuclear cell
recruitment
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Transmigration of

Chemoattractant gradient neutrophils into
connective tissue

Host immune cell products +
Bacterial products

Neutrophils rapidly pass Junctional epithelial cells Gingival sulcus

Figure2: Initial lesion

Over the subgingival plaque, neutrophils form a dense layer. They use antimicrobial mechanisms
like phagocytosis to prevent bacteria from invading further. As the inflammation worsens,
connective tissue and gingival fibres deteriorate. Due to the loss of collagen, the junctional
epithelium's apical cells proliferate along the root surface and develop finger-like projections that
are two or three cells thick. ['!

Degradation of collagen

Collagenases and other enzymes of host Fibroblasts which phagocyte collagen
bacterial interaction fibres
( Tencate ar 1994) (Deporter da 1980)

Figure3: Degradation of collagen

As the apical component of Junctional Epithelium migrates, the coronal portion of the epithelium
separates from the root surface. PMNs invade the coronal end of Junctional Epithelium as a
result of inflammation, and when the relative volume of the Junctional Epithelium reaches 60%
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or more, the tissue loses its cohesiveness and detaches from the tooth surface. The breach of the
epithelial barrier allows communication between the pocket and the underlying tissue. € The
second most critical event in the pocket formation is ulceration. The antigen-presentingcells
activate T cells, which activate the B cell response, as the length of the lesion increases. !

Deepening of the Pocket wall — densely

Alveolar resorption periodontal pocket infiltrated with plasma cells

Figure4: Advanced Lesion
V1. Microtopography of the gingival soft tissue pocket wall [0]

Areas of relative quiescence - A relatively flat surface with tiny depressions and mounds, as well
as intermittent cell shedding. Areas of bacterial accumulation - depressions on the epithelium
surface with a lot of debris and bacterial clumps entering the expanded intercellular gaps. Cocci,
rods, filaments, and a few spirochetes are among the organisms found. Areas of leukocyte-
bacteria interaction - A large number of leukocytes are present, and they are covered in bacteria
in what appears to be a phagocytosis process. Areas of intense epithelial desquamation - Semi-
attached and folded epithelial squames, which are occasionally partially covered with
microorganisms. Areas of emergence of leukocytes - Leukocytes emerge from the pocket wall
through perforations in the intercellular gaps. Areas of ulceration with connective tissue visible.
Areas of hemorrhage with a large number of erythrocytes.

VII. Histopathological features of the periodontal pocketChanges in soft tissue walll!!]

Soft tissue components Pathological changes

Connective Tissue Exudative Changes - Edematous with extensive infiltration of plasma cells,
lymphocytes, and neutrophils.

Proliferative Changes - Blood vessels become dilated, engorged, and increase in
number. In the subepithelial connective tissue, these alterations are more
pronounced.

Endothelial cell proliferation is established, along with newly formed capillaries,
fibroblasts, and collagen fibres.

Junctional Epithelium Degenerative changes - The cells of the junctional epithelium can show signs of

degeneration ranging from mild to severe.
In the coronoapical direction, the thickness of the JE at the pocket's base is
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reduced to only 50 to 100 m.
Lateral wall Exudative changes - Edema from inflammatory connective tissue, as well as a
high infiltration of leukocytes.
Proliferative changes - Epithelial buds or interlacing cords of epithelial cells
protrude from the lateral wall into inflammatory connective tissue next to the
junctional epithelium, extending further apically into the junctional epithelium.
Degenerative changes - Cell vacuoles degenerate and break, forming vesicles.
Ulceration of the lateral wall occurs as the epithelium degenerates and necrotizes,
revealing the underlying inflammatory connective tissue and suppuration.
Tablel: Soft tissue wall changes
Condition of the soft-tissue wall of the periodontal pocket[1?]
Destructive tissue
Constructive tissue
Figure5: Soft tissue wall of periodontal pocket
Destructive tissue Constructive tissue
Edematous pocket wall Fibrotic pocket wall
Predominance and inflammatory fluid and Newly formed connective tissue cells and

cellular exudate

fibers are predominantly seen

The pocket wall is smooth, shiny spongy and | The pocket wall is firmer and pinker in colour
friable with bluish red hue
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Edematous and fibrotic pockets are not considered two distinct diseases. They are the diametric
opposites of the same pathologic process, and they are constantly subjected to diverse
modifications based on the relative preponderance of destructive and constructive alterations.

Changes in root surface wall [13]

Structural changes Pyogenic granuloma - Collagen degeneration or places where
collagen fibrils are not fully mineralized initially.

Areas of increased mineralization - Mineral content of exposed
cementum increases in areas of higher mineralization (calcium,
magnesium, phosphorus and fluoride)

Areas of demineralization - The development of root caries is
caused by the proteolysis of remanent sharpy's fibres by bacterial
plague components, which causes cavitation and the progression

of caries surrounding the tooth.

Chemical changes The mineral concentration of exposed cementum increases,
rendering the area more resistant to degradation.
Cytotoxic changes The presence of endotoxin in the diseased cementum inhibits

fibroblast proliferation and adhesion to the diseased root surfaces.

Table3: Root surface changes

V111. Detection of pocket!4

Careful probing of the gingival border along each tooth surface is the only consistent
means of locating and determining the extent of the periodontal pocket. Marquis color-coded
probe, UNC-15 probe, Michigan ‘O' probes, Plastic probes, World Health Organization (WHO)
probes, and Williams probe are some of the probes used to locate the periodontal pocket. Pockets
are normally not seen on radiographs; however, they can be spotted using gutta percha points or
calibrated silver points in conjunction with radiography.

IX. Level of attachment vs probing depth®]

Pocket Depth a

Gingival margin to Base of the
http://a pocket Level of Attachment 399

Susceptible to changes Gingival margin to CEJ

Best predictor of periodontal
destruction
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Figure6: Level of attachment vs Probing depth

X. Clinical and Histological probing depth(!¢]

-
Clinical probing depth + Distance to which a probe can penetrate
\.
-
Biological or histological probing depth « Distance between gingival margin and base of the pocket
\.

Figure 7: Clinical and histological probing depth

XI. Treatment of periodontal pocket

Pocket reduction

Non- Surgical
hg: therapy

Surgical therapy

Aim of the periodontal pocket therapy!!’]

To eliminate pocket lining, pocket wall, and pocket reduction by tissue shrinkage, to achieve a
stable and maintainable state, and to stimulate periodontal regeneration.

Non-surgical therapy(*é!
Scaling and root planing, types of curettes: universal and area specific curettes.
Surgical therapy 129

Accessibility for proper SRP, plaque control,pocket reduction and new attachment.

http://annalsofrsch.ro 400



Annals of R.S.C.B., Vol. 24, Issue 1, 2020, pp. 394 - 402
Received 18April2020; accepted 23June2020

A
Infrabony pocket
Suprabony pocket
[
[ [
Gingivectomy A ]
(Glickmann and
prichard 1957)
Pocket reduction Pocket elimination
A ]
. Apically repositioned
Krikland flap flap ( nabers — 1945)
Undisplaced flap - Modified widman flap

morris 1965
(Ramjford 1974)

Figure9: Surgical periodontal therapy
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