
Preface

When the groundwork for the fi fth edition of Clinical 
Periodontology and Implant Dentistry began in early 
2007, it became clear that we had reached a fork in 
the road. It has always been my intention that each 
successive edition of this work should refl ect the state 
of the art of clinical periodontology and, in doing 
such, should run the gamut of topics within this 
subject area. However, thorough coverage of an 
already large and now rapidly expanding specialty 
has resulted in a book of commensurate size and 
therefore for the fi fth edition, the decision was taken 
to divide the book into two volumes: basic concepts 
and clinical concepts. The decision to make the split 
a purely physical one, and not an intellectual one, 
refl ects the realization that over the past decade, 
implant dentistry has become a basic part of peri-
odontology. The integrated structure of this latest 
edition of the textbook mirrors this merger.

In order for the student of dentistry, whatever his 
or her level, to learn how teeth and implants may 
function together as separate or connected units in 
the same dentition, a sound knowledge of the tissues 
that surround the natural tooth and the dental 
implant, as well as an understanding of the various 
lesions that may occur in the supporting tissues, is 

imperative. Hence, in both volumes of the textbook, 
chapters dealing with traditional periodontal issues, 
such as anatomy, pathology and treatment, are fol-
lowed by similar topics related to tissues surround-
ing dental implants. In the fi rst volume of the fi fth 
edition, “basic concepts” as they relate to anatomy, 
microbiology and pathology, for example, are pre-
sented, while in the second volume (“clinical con-
cepts”), various aspects of often evidence-based 
periodontal and restorative examination and treat-
ment procedures are outlined.

It is my hope that the fi fth edition of Clinical Peri-
odontology and Implant Dentistry will challenge the 
reader intellectually, provide elucidation and clarity 
of information, and also impart an understanding of 
how the information presented in the text can, and 
should, be used in the practice of contemporary 
dentistry.

 Jan Lindhe
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The edentulous site

The fully healed, edentulous site of the alveolar ridge 
(see Fig. 2-23 and Chapter 2) is most often covered 
by a masticatory mucosa that is about 2–3  mm thick. 
This type of mucosa is covered by a keratinized 
epithelium and includes a connective tissue, rich in 
collagen fi bers and fi broblasts, that is fi rmly attached 
to the bone via the periosteum. The outer walls of the 
alveolar process, the cortical plates, are comprised of 
lamellar bone and enclose the spongy or cancellous 
bone that contains bone trabeculae (lamellar bone) 
embedded in marrow. The bone marrow contains 
numerous vascular structures as well as adipocytes 
and pluripotent mesenchymal cells.

Osseointegration

Different types of implant systems have been used to 
replace missing teeth, including subperiosteal 
implants, endosseous implants with fi brous encapsu-
lation, and endosseous implants with direct bone 
contact (osseointegrated). One defi nition of osseointe-
gration (a term originally proposed by Brånemark 
et al. 1969) was provided by Albrektsson et al. (1981) 
who suggested that this was “a direct functional and 
structural connection between living bone and the 
surface of a load carrying implant”. Another, clinical 
defi nition was provided by Zarb and Albrektsson 
(1991) who proposed that osseointegration was “a 
process whereby clinically asymptomatic rigid fi xa-
tion of alloplastic materials is achieved and main-
tained in bone during functional loading”.

Schroeder et al. (1976, 1981, 1995) used the term 
“functional ankylosis” to describe the rigid fi xation of 
the implant to the jaw bone, and stated that “new 
bone is laid down directly upon the implant surface, 
provided that the rules for atraumatic implant place-
ment are followed (rotation of the cutting instrument 
and less than 800  rpm, cooling with sterile physio-

logic saline solution) and the implant exhibits primary 
stability”.

Thus, in order to acquire proper conditions for 
osseointegration (or functional ankylosis), the implant 
must exhibit proper initial fi xation (stability) fol-
lowing installation in the recipient site. This initial 
(primary) stability is the result of the contact relation-
ship or friction that is established following insertion 
of the implant, between mineralized bone (often the 
cortical bone) at the recipient site and the metal 
device.

Implant installation

Tissue injury

Basic rule: the less traumatic the surgical procedure 
is and the smaller the tissue injury (the damage) 
becomes in the recipient site during implant installa-
tion, the more expeditious is the process through 
which new bone is formed and laid down on the 
implant surface.

The various steps used in the implant installation 
procedure, such as (1) incision of the mucosa, often 
but not always followed by (2) the elevation of mucosal 
fl aps and the separation of the periosteum from the 
cortical plates, (3) the preparation of the canal in the 
cortical and spongy bone of the recipient site, and (4) 
the insertion of the titanium device (the implant) in 
this canal, bring to bear a series of mechanical insults 
and injury to both the mucosa and the bone tissue. 
The host responds to this injury with an infl amma-
tory reaction, the main objective of which is to elimi-
nate the damaged portions of the tissues and prepare 
the site for regeneration or repair. To the above 
described hard tissue injury must be added the effect 
of the so-called “press fi t”, i.e. when the inserted 
implant is slightly wider than the canal prepared in 
the host bone at the recipient site. In such situations, 
(1) the mineralized bone tissue in the periphery of the 
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implant is compressed, (2) the blood vessels particu-
larly in the cortical portion of the canal are collapsed, 
(3) the nutrition to this portion of the bone compro-
mised, and (4) the affected tissues most often become 
non-vital.

The damage or injury to the soft and hard tissues 
of the recipient site initiates the process of wound 
healing that ultimately ensures that (1) the implant 
becomes “ankylotic” with the bone, i.e. osseointe-
grated, and (2) a delicate mucosal attachment (see 
Chapter 3) is established and a soft tissue seal formed 
that protects the bone tissue from substances in the 
oral cavity.

Wound healing

The healing of the severed bone following implant 
installation is a complex process that apparently 
involves different events in the cortical and in the 
spongy (cancellous) compartments of the surgical 
site.

In the cortical bone compartment, the non-vital min-
eralized tissue must fi rst be removed (resorbed) 
before new bone can form. In the spongy compartment 
of the recipient site, on the other hand, the surgically 
infl icted damage (preparation of the canal and the 
installation of the implant) results mainly in soft 
tissue (marrow) injury that initially is characterized 
by localized bleeding and clot (coagulum) formation. 
The coagulum is gradually resorbed and the com-
partment thus becomes occupied by proliferating 
blood vessels and mesenchymal cells; granulation 
tissue. As result of the continuous migration of mes-
enchymal cells from the surrounding marrow, the 
young granulation tissue becomes replaced with 
provisional connective tissue and eventually with 
osteoid. In the osteoid, deposition of hydroxyapatite 
will occur around the newly formed vascular struc-
tures. Hereby, immature bone, most often woven 
bone, is formed (for detail see Chapter 2) and sequen-
tially osseointegration, a direct connection between 
the newly formed bone and the metal device, takes 
place.

In summary: in the initial phase of the process that 
results in osseointegration, the non-vital lamellar 
bone in the cortical compartment is of importance for 
the initial fi xation of the implant. Osseointegration, 
however, is often fi rst established in areas occupied 
by cancellous bone.

Cutting and non-cutting implants

In this chapter only screw-shaped implants made of 
c.p. titanium will be discussed. The design of the 
metal device and the installation protocol followed 
may infl uence the speed of the process that leads to 
osseointegration.

“Non-cutting” implants (Fig. 5-1) require meticu-
lous handling of the recipient site including the prep-
aration of a standardized track (thread) on the inside 

of the hard tissue canal. This preparation (precutting) 
of the track (thread) is made by the use of a thread-
tap that is fi tted with cutting edges (Fig. 5-2).

Figure 5.1 illustrates a “non-cutting” implant 
(solid screw, 4.1  mm: Straumann® implant system) 
that is designed as a cylinder with a rounded “apical” 
base. The diameter of the cylinder is 3.5  mm. Pilot 
and twist drills of gradually increasing dimension 
are used to prepare the hard tissue canal of the recipi-
ent site to a fi nal diameter of 3.5  mm. On the surface 
of the cylinder the implant is designed with a helix-
shaped pitch that is 0.3  mm high. The diameter of 
the entire screw shaped device therefore becomes 
4.1  mm.

In sites with a high bone density a thread-tap (Fig. 
5-2) is used to cut a 4.1  mm wide helix-shaped track 
in the walls of the hard tissue canal. The implant and 
the cavity prepared in the hard tissues of the recipi-
ent site are now congruent. When the implant is 
installed, the pitch on the device will capture and 
follow the helix-shaped track on the walls of the hard 
tissue canal and hereby guide the implant with a 
minimum of force into the pre-prepared position 
(Fig. 5-3).

Fig. 5-1 A “non-cutting” implant (solid screw: Straumann® 
Implant System).

Fig. 5-2 A thread-tap (Straumann® Implant System) that is 
used to cut a track in the walls of the hard tissue canal. 
Following this preparation the cavity in the host tissue and 
the implant are congruent.
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Figure 5-3 illustrates a “non-cutting” Straumann® 
solid screw with surrounding tissues in a biopsy 
sampled 24 hours after implant installation. The 
implant had proper initial fi xation (stability) obtained 
by the large contact area that was achieved between 
the metal screw and the buccal and lingual bone 
walls in the cortical compartment of the recipient site. 
During site preparation and placement of the implant, 
bone trabeculae in the spongy compartment of the 
site were obviously dislocated into the bone marrow. 
Blood vessels in the marrow compartment were 
severed, bleeding provoked and a coagulum formed 
(Fig. 5-4).

After 16 weeks of healing (Fig. 5-5) the marginal 
portions of the “non-cutting” implant are surrounded 
by dense lamellar bone that is in direct contact with 
the rough surface of the metal device. Also in the 
apical portion of the implant, a thin coat of mature 
bone can be seen to contact the implant surface and 

to separate the titanium screw from the bone 
marrow.

Cutting or self-tapping implants (e.g. Astra Tech® 
implants, diameter 4.0  mm) (Fig. 5-6) are designed 
with cutting edges placed in the “apical” portion of 
the screw-shaped device. The threads of the screw 
are prepared during manufacturing by cutting a 
continuous groove into the body of the titanium 

Fig. 5-3 Ground section with a “non-cutting” implant and 
surrounding tissues obtained from a biopsy performed 24 
hours after implant installation.

Fig. 5-4 Detail from the apical region of the implant 
described in Fig. 5-3. Note the presence of a coagulum in the 
bone marrow.
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Fig. 5-5 (a) Ground section illustrating a “non-cutting” 
implant and surrounding bone after 16 weeks of healing. In 
the cortical portion of the recipient site, the bone density is 
high. (b) Detail of (a). In more apical areas a thin coat of bone 
is present on the implant surface. Note also the presence of 
trabeculae of lamellar bone that extend from the implant into 
the bone marrow.

Fig. 5-6 A “cutting” implant (Astra Tech® Implant System). 
Note the presence of cutting edges in the “apical” portion of 
the implant. During insertion this implant will cut a 0.3  mm 
wide chip from the lateral border of the canal prepared in the 
recipient site.
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cylinder. When a self-tapping 4.0  mm wide implant 
is to be placed, the recipient site is fi rst prepared with 
pilot and twist drills to establish a hard tissue canal 
that most often has a fi nal diameter of 3.7  mm. During 
the insertion the cutting edges in the “apical” portion 
of the implant create a 0.15  mm wide track in the 
walls of the canal and thereby establish the fi nal 
4.0  mm dimension. When the implant has reached its 
insertion depth, contact has been established between 
the outer portions of the threads and the mineralized 
bone in the cortical compartment (initial or primary 
fi xation is hereby secured) and with the severed bone 
marrow tissue in the spongy compartment.

Figure 5-7 illustrates a recipient site with a self-
tapping implant (Astra Tech® implant). This implant 
is designed with a TiOblast® surface modifi cation. 
The biopsy was harvested 2 weeks after installation 

surgery. The outer portion of the thread is in 
contact with the parent “old” bone, while bone 
formation is the dominant feature in the invagina-
tions between the threads and in areas lateral to the 
“apical” portions of the implant. Thus, discrete areas 
of newly formed bone can be seen also in direct 
contact with the implant surface. In sections repre-
senting 6 weeks of healing (Fig. 5-8), it was observed 
that a continuous layer of newly formed bone covers 
most of the TiOblast® surface. This newly formed 
bone is also in contact with the old, mature bone that 
is present in the periphery of the recipient site. After 
16 months of healing (Fig. 5-9), the bone tissue in the 
zone of osseointegration has remodeled and the 
entire hard tissue bed for the implant is comprised of 
lamellar bone including both concentric and intersti-
tial lamella.
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Fig. 5-7 (a) Ground section of an implant (Astra Tech®) site from a biopsy sampled after 2 weeks of healing. In the apical area 
large amounts of woven bone has formed. (b) Detail of (a). In the threaded region, newly formed bone can be seen to reach 
contact with the implant surface. (c) Higher magnifi cation of (b). Newly formed bone extends from the old bone and reaches the 
titanium surface in the invagination between two consecutive “threads”.
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Fig. 5-8 Ground section of an implant site 
(Astra Tech® self-tapping implant) from a 
biopsy specimen obtained after 6 weeks of 
healing. (a) In the marginal area a 
continuous layer of bone covers most of 
the TiOblast® surface. (b) Higher 
magnifi cation. Note the zone of newly 
formed (darker stained) bone that is in 
direct contact with the implant surface.
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The process of osseointegration

De novo bone formation in the severed alveolar ridge 
following implant placement was studied in experi-
ments in various experimental animal models (for 
review see Schroeder et al. 1995).

Recently Berglundh et al. (2003) and Abrahamsson 
et al. (2004) described various steps involved in bone 
formation and osseointegration to implants placed in 
the mandible of dogs.

The device: Custom-made implants that had the 
shape of a solid screw (Straumann® implant), that 
were made of c.p. titanium and confi gured with a 
rough surface topography (SLA®; Straumann) were 
utilized (Fig. 5-10). In the implant device the distance 
between two consecutive profi les of the pitch (i.e. the 
threads in a vertical cross section) was 1.25  mm. A 
0.4  mm deep U-shaped circumferential trough had 
been prepared within the thread region during 
manufacturing (Fig. 5-11). The tip of the pitch was 
left untouched. Following the installation of the non-
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Fig. 5-9 Ground section of an implant site 
representing 16 months of healing. (a) The 
implant is surrounded by dense lamellar 
bone. (b) Higher magnifi cation.

Fig. 5-10 The device used in the dog experiment. The 
implant is a modifi cation of a solid screw (Straumann® 
Implant System). The distance between two consecutive 
threads is 1.25  mm. The depth of the trough is 0.4  mm.

cutting device (Fig. 5-12) the pitch was engaged in 
the hard tissue walls prepared by the cutting tapping 
device. This provided intitial or primary fi xation of 
the device. The void between the pitch and the body 
of the implant established a geometrically well 
defi ned wound chamber (Fig. 5-13). Biopsies were 
performed to provide healing periods extending 
from 2 hours following implant insertion to 12 weeks 
of healing. The biopsy specimens were prepared for 
ground sectioning as well as for decalcifi cation and 
embedding in epon.

The wound chamber: Figure 5.13 illustrates a cross 
section (ground section) of an implant with sur-
rounding soft and hard tissues from a biopsy speci-
men sampled 2 hours after installation of the metal 
device. The peripheral portions of the pitch were in 

Fig. 5-11 The device. Schematic drawing illustrating the 
dimensions of the “wound chamber”.



104 Anatomy

contact with the invaginations of the track prepared 
by the tap in the cortical bone. The wound chambers 
(Fig. 5-14a) were occupied with a blood clot in which 
erythrocytes, neutrophils, and monocytes/macro-
phages occurred in a network of fi brin (Fig. 5-14b). 
The leukocytes were apparently engaged in the 
wound cleansing process.

Fibroplasia: Figure 5-15a illustrates a device with 
surrounding tissues after 4 days of healing. The coag-
ulum had in part been replaced with granulation 
tissue that contained numerous mesenchymal cells, 
matrix components, and newly formed vascular 

structures (angiogenesis) (Fig. 5-15b). A provisional 
connective tissue had been established.

Bone modeling: After 1 week of healing the wound 
chambers were occupied by a provisional connective 
tissue that was rich in vascular structures and con-
tained numerous mesenchymal cells (Fig 5-16a). The 
number of remaining infl ammatory cells was rela-
tively small. In large compartments of the chamber, 
a cell-rich immature bone (woven bone) was seen in 
the mesenchymal tissues that surrounded the blood 
vessels. Such areas of woven bone formation occurred 
in the center of the chamber as well as in discrete 
locations that apparently were in direct contact with 
the surface of the titanium device (Fig. 5-16b). This 

Fig. 5-12 Ground section showing the implant and adjacent 
tissues immediately after implant installation. The pitch 
region is engaged in the hard tissue walls. The void between 
two consecutive pitch profi les includes the wound chamber.

Fig. 5-13 Detail of Fig. 5-12. The wound chamber was fi lled 
with blood and a coagulum has formed.
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Fig. 5-14 The wound chamber 2 hours after implant installation. Decalcifi ed sections. (a) The wound chamber is fi lled with 
blood. (b) Erythrocytes, neutrophils, and macrophages are trapped in a fi brin network.
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Fig. 5-15 The wound chamber after 4 days of healing (decalcifi ed sctions). (a) Most portions of the wound chamber are occupied 
by granulation tissue (fi broplasia). (b) In some areas of the chamber provisional connective tissue (matrix) is present. This tissue 
includes large numbers of mesenchymal cells.
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Fig. 5-16 (a) Ground section representing 1 week of healing. Note the presence of newly formed woven bone in the wound 
chamber. (b) Decalcifi ed section. The woven bone is in direct contact with the implant surface.

was considered to represent the very fi rst phase of 
osseointegration; contact between the implant surface 
and newly formed woven bone.

After 2 weeks of healing, woven bone formation 
appeared to be pronounced in all compartments, 
apical as well as lateral, surrounding the implant 
(Fig. 5-17a). Large areas of woven bone were found 
in the bone marrow regions “apical” of the implant. 
In the wound chamber, portions of the newly formed 
woven bone apparently extended from the parent 
bone into the provisional connective tissue (Fig. 
5-17b) and had in many regions reached the surface 
of the titanium device. At this interval most of the 
implant surface was occupied by newly formed bone 

and a more comprehensive and mature osseointegra-
tion had been established (Fig. 5-17c). In the pitch 
regions there were signs of ongoing new bone forma-
tion (Fig. 5-17d). Thus, areas of the recipient site 
located lateral to the device, that were in direct 
contact with the host bone immediately following 
installation surgery and provided initial fi xation for 
the implant, had undergone tissue resorption and 
were also involved in new bone formation after 2 
weeks of healing.

At 4 weeks (Fig. 5-18a), the newly formed mineral-
ized bone extended from the cut bone surface into the 
chamber and a continuous layer of cell-rich, woven 
bone covered most of the titanium wall of the 
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Fig. 5-17 Ground sections illustrating, in various magnifi cations, the tissues in the wound chamber after 2 weeks of healing. 
(a) Darker stained woven bone is observed in the apical area of the metal device. (b, c, d) Most portions of the implant surface 
are coated with bone.
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Fig. 5-18 Ground sections representing 4 
weeks of healing. (a) The newly formed 
bone (dark blue) extends from the “old” 
bone into the wound chamber. (b) 
Appositional growth. Note the presence of 
primary osteons.
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bone (contact osteogenesis) (Davies 1998). During 
subsequent weeks the trabeculae of woven bone were 
replaced with mature bone, i.e. lamellar bone and 
marrow (bone remodeling).

Fig. 5-19 Ground section representing 12 weeks of healing. 
The woven bone is being replaced with lamellar bone and 
marrow. Note the formation of secondary osteons.

chamber. The central portion of the chamber was 
fi lled with a primary spongiosa (Fig. 5-18b), rich in 
vascular structures and a multitude of mesenchymal 
cells.

Remodeling: After 6–12 weeks of healing most of 
the wound chambers were fi lled with mineralized 
bone (Fig. 5-19). Bone tissue, including primary and 
secondary osteons, could be seen in the newly formed 
tissue and in the mineralized bone that made contact 
with the implant surface. Bone marrow that con-
tained blood vessels, adipocytes, and mesenchymal 
cells was observed to surround the trabeculae of min-
eralized bone.

Summary: The wound chambers were fi rst occu-
pied with a coagulum. With the ingrowth of vessels 
and migration of leukocytes and mesenchymal cells, 
the coagulum was replaced with granulation tissue. 
The migration of mesenchymal cells continued and 
the granulation tissue was replaced with a provi-
sional matrix, rich in vessels, mesenchymal cells, and 
fi bers. The process of fi broplasia and angiogenesis had 
started. Formations of newly formed bone could be 
recognized already during the fi rst week of healing; 
the newly formed woven bone projected from the 
lateral wall of the cut bony bed (appositional bone 
formation; distance osteogenesis) (Davies 1998) but 
de novo formation of new bone could also be seen on 
the implant surface, i.e. at a distance from the parent 

References

Abrahamsson, I., Berglundh, T., Linder, E., Lang, N.P. & 
Lindhe, J. (2004). Early bone formation adjacent to rough 
and turned endosseous implant surfaces. An experimental 
study in the dog. Clinical Oral Implants Research 15, 
381–392.

Albrektsson, T., Brånemark, P-I., Hansson, H-A. & 
Lindström, J. (1981). Osseointegrated titanium implants. 
Requirements for ensuring a long-lasting, direct bone 
anchorage in man. Acta Orthopaedica Scandinavica 52, 
155–170.

Berglundh, T., Abrahamsson, I., Lang, N.P. & Lindhe, J. (2003). 
De novo alveolar bone formation adjacent to endosseous 
implants. a model study in the dog. Clinical Oral Implants 
Research 14, 251–262.

Brånemark, P.I., Adell, R., Breine, U., Hansson, B.O., 
Lindström, J. & Ohlsson, Å. (1969). Intra-osseous anchorage 
of dental prostheses I. Experimental studies. Scandinavian 
Journal of Plastic Reconstructive Surgery 3, 81–100.

Davies, J.E. (1998). Mechanisms of endosseous integration. 
International Journal of Prosthodontics 11, 391–401.

Schroeder, A., Pohler, O. & Sutter, F. (1976). Gewebsreak-
tion auf ein Titan-Hohlzylinderimplant mit Titan-
Spritzschichtoberfl äche. Schweizerisches Monatsschrift für 
Zahnheilkunde 86, 713–727.

Schroeder, A., van der Zypen, E., Stich, H. & Sutter, F. (1981). 
The reactions of bone, connective tissue, and epithelium to 
endosteal implants with titanium-sprayed surfaces. Journal 
of Maxillofacial Surgery 9, 15–25.

Schroeder, A., Buser, D. & Stich, H. (1995) Tissue response. In: 
Schroeder, A., Sutter, F., Buser, D. & Krekeler, G., eds. Oral 
Implantology. Basics, ITI Hollow Cylinder System. New York: 
Thieme, pp. 80–111.

Zarb, G.A. & Albrektsson, T. (1991). Osseointegration – a 
requiem for the periodontal ligament? Editorial. Interna-
tional Journal of Periodontology and Restorative Dentistry 11, 
88–91.



Chapter 18

Chronic Periodontitis
Denis F. Kinane, Jan Lindhe, and Leonardo Trombelli

Clinical features of chronic periodontitis, 420
Overall characteristics of chronic periodontitis, 420
Gingivitis as a risk for chronic periodontitis, 422
Susceptibility to chronic periodontitis, 422
Prevalence of chronic periodontitis, 423
Progression of chronic periodontitis, 423
Risk factors for chronic periodontitis, 424

Bacterial plaque, 424

Age, 424
Smoking, 424
Systemic disease, 424
Stress, 425
Genetics, 426

Scientifi c basis for treatment of chronic periodontitis, 426

Chronic periodontitis is considered to start as plaque-
induced gingivitis (see Chapter 17), a reversible condi-
tion that, left untreated, may develop into chronic 
periodontitis. Chronic periodontitis lesions include 
loss of attachment and bone and are regarded as 
irreversible. In this chapter, various aspects of chronic 
periodontitis will be described, including its links to 
plaque-induced gingivitis.

Clinical features of 
chronic periodontitis

The clinical features of chronic periodontitis include 
symptoms such as (1) color, texture and volume 
alterations of the marginal gingiva, (2) bleeding on 
probing (BoP) from the gingival pocket area, (3) 
reduced resistance of the soft marginal tissues to 
probing (increased pocket depth or periodontal pock-
eting), (4) loss of probing attachment level, (5) reces-
sion of the gingival margin, (6) loss of alveolar bone 
(even or angular pattern), (7) root furcation exposure, 
(8) increased tooth mobility, (9) drifting and eventu-
ally exfoliation of teeth.

Figure 18-1 illustrates the clinical status of a 30-
year-old male with severe chronic periodontitis. The 
clinical examination revealed that (1) most approxi-
mal and lingual/palatal sites exhibited BoP, (2) most 
teeth showed increased mobility, and (3) gingival 
recession had occurred at a large number of buccal 
and interproximal sites. Tooth 16 had erupted beyond 
the occlusal plane. Teeth 37 and 38 had tilted mesi-
ally. The altered position of the molars had evidently 
compromised the occlusion. Forces elicited during 
function may have caused the maxillary incisors to 
tilt in a buccal direction and multiple open spaces, 

diastemata, had developed in the front tooth segment 
of the maxilla.

Figure 18-2 presents the radiographic status of the 
same patient. In the radiographs it can be observed 
that a large number of teeth have lost substantial 
amounts of bone support. At teeth 17, 16, 27, 37, 36, 
and 47 the furcation areas have lost their periodontal 
tissue support and are open for “through and 
through” probing.

Overall characteristics of 
chronic periodontitis

• Chronic periodontitis is prevalent in adults but 
may occur in children.

• The amount of destruction of the periodontal 
tissues seen in a given patient is commensurate 
with oral hygiene and plaque levels, local predis-
posing factors, smoking, stress, and systemic risk 
factors.

• The subgingival biofi lm harbors a variety of bacte-
rial species; the composition of the biofi lm may 
vary between subjects and sites.

• Subgingival calculus is invariably present at dis-
eased sites.

• Chronic periodontitis is classifi ed as localized 
when <30% of sites are affected and generalized 
when this level is exceeded.

• Severity of chronic periodontitis at the site level 
may be classifi ed based on the degree of probing 
attachment loss (PAL) as mild (PAL = 1–2  mm), 
moderate (PAL = 3–4  mm), and severe (PAL ≥ 
5  mm).

• Although chronic periodontitis is initiated and 
sustained by microbial plaque, host factors deter-
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cc Fig. 18-1 A 30-year-old male patient with chronic 
periodontitis, clinical status prior to treatment.

Fig. 18-2 Same patient as in Fig. 18-1. Radiographs from the 
initial examination.
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mine the pathogenesis and (rate of) progression of 
the disease.

• The rate of progression of chronic periodontitis is 
in most cases slow to moderate; periods of rapid 
tissue destruction may, however, occur.

• Additional periodontal tissue breakdown is likely 
to occur in diseased sites that are left untreated.

Gingivitis as a risk for 
chronic periodontitis

Findings from epidemiologic studies (cross-sectional 
as well as longitudinal) indicate that gingival infl am-
mation is invariably a component of chronic peri-
odontitis and that gingivitis precedes the onset of 
periodontitis (see Chapter 11). The interpretation of 
data from early cross-sectional studies led to the 
belief that untreated gingivitis always progressed to 
chronic periodontitis. More recent studies have dem-
onstrated, however, that this is not the case. Gingivi-
tis lesions may remain stable for many years, and 
may never progress to become periodontitis lesions 
that include features such as attachment and bone 
loss. The two conditions have been considered, there-
fore, as separate disease entities with the explanation 
being that the bacterial plaque challenge will induce 
overt gingivitis but that the degree of response of the 
host (the susceptibility) will determine whether or 
not chronic periodontitis will develop. In a review 
paper, Kinane and Attström (2005) evaluated epide-
miologic and experimental data on gingivitis and 
chronic periodontitis. The independence of these two 
conditions was called into question. It was proposed 
that gingivitis and periodontitis most likely repre-
sented different aspects of the same disease, namely 
chronic periodontitis.

Gingivitis becomes manifest after only days or 
weeks of plaque accumulation (Löe et al. 1965) while 
destructive chronic periodontitis is a condition that 
in the majority of cases requires far longer periods 
(years) of plaque and calculus exposure to develop 
(Lindhe et al. 1975; Löe et al. 1978). The proportion of 
untreated gingival lesions in a given subject or in a 
population that converts to destructive periodontitis 
lesions is at present unknown. Furthermore, the 
factors that cause the conversion are not well under-
stood (Schätzle et al. 2003).

Findings from epidemiologic studies and prospec-
tive clinical trials have indicated that the presence of 
gingivitis may be regarded as a risk factor for chronic 
periodontitis. In a 2-year longitudinal study of 15–24-
year-old Chinese adolescents from a rural district, it 
was observed that the percentage of sites that bled 
on probing at a baseline examination was related to 
overall attachment loss after 2 years of monitoring 
(Suda et al. 2000). This suggests that gingival infl am-
mation was a risk indicator for additional attachment 
loss in this cohort. The role of gingivitis in the patho-
genesis of chronic periodontitis was further eluci-
dated by Schätzle et al. (2004) in longitudinal studies 

on the initiation and progression of periodontal 
disease in a Norwegian population. The results dem-
onstrated that gingival sites, which during a 20-year 
interval never showed signs of infl ammation, experi-
enced modest loss of attachment (1.86  mm). For sites 
which presented with mild infl ammation at each 
examination, the corresponding attachment loss was 
2.25  mm, while at sites with severe gingival infl am-
mation, the mean loss of attachment was 3.23  mm. 
Moreover, while teeth surrounded with healthy gin-
gival tissues were maintained during the study 
period, teeth with gingivitis lesions were 46 times 
more likely to be lost.

The above data indicate that gingival infl amma-
tion may represent a relevant risk factor not only for 
destructive chronic periodontitis but also for tooth 
loss. This conclusion is in agreement with results 
documenting the absence of gingivitis as a good indi-
cator for long-term maintenance of periodontal health 
in a subject (Joss et al. 1994) as well as at a site (Lang 
et al. 1990) level.

Susceptibility to 
chronic periodontitis

As stated above plaque-induced gingivitis and 
chronic periodontitis represent different aspects of 
the same disease (Kinane & Attström 2005). An 
important question is whether both gingivitis and 
chronic periodontitis are affected by the same subject 
response (the host response) to plaque. If this is the 
case, the corollary is that susceptibility to gingivitis 
will refl ect susceptibility to chronic periodontitis and 
may have prognostic utility.

Even in the very fi rst reports from studies called 
“Experimental gingivitis in man” (Löe et al. 1965; 
Theilade et al. 1966) (see Chapters 11 and 17), evidence 
was presented that suggested that the onset and 
severity of the infl ammatory response of the gingiva 
to plaque accumulation differed markedly among 
participants. The differences were, however, at that 
time attributed to differences in plaque accumulation 
rates (quantitative plaque differences) and/or differ-
ences in bacterial species present in plaque (qualita-
tive plaque differences). More recent studies utilizing 
the “Experimental gingivitis” model have docu-
mented that signifi cant differences in the infl amma-
tory response occurred in different subjects although 
their plaque accumulation was quantitatively and/or 
qualitatively similar (Trombelli et al. 2004, 2005). It 
was suggested that the intensity of the infl ammatory 
response to the plaque challenge may represent an 
individual trait (Tatakis & Trombelli 2004). Thus, an 
individual’s susceptibility to gingivitis may be depen-
dent on host-related factors, possibly of genetic origin 
(Shapira et al. 2005; Scapoli et al. 2005).

With the use of the “Experimental gingivitis” 
model it was also demonstrated that the susceptibil-
ity to gingivitis differed between two groups of 
patients consistent with different susceptibilities to 
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periodontitis (Abbas et al. 1986; Winkel et al. 1987). 
Thus, the group with greater periodontitis suscepti-
bility had also a greater susceptibility to gingivitis. 
Furthermore, in more recent studies it was docu-
mented that subjects with a history of aggressive 
periodontitis presented signifi cantly more gingivitis 
in response to de novo plaque accumulation when 
compared to periodontally healthy subjects matched 
for extent and rate of supragingival plaque accumu-
lation (Trombelli et al. 2006).

Prevalence of chronic periodontitis

From epidemiologic studies (see Chapter 7) it was 
concluded that chronic periodontitis is the most com-
monly occurring form of periodontal disease. While 
most subjects over 50 years of age have suffered 
moderate amounts of periodontal tissue destruction, 
advanced forms of chronic periodontitis are seen in 
only a small (<10%) subset of the population. Both 
age of onset of chronic periodontitis and subsequent 
rate of progression of the disease vary between indi-
viduals and are probably infl uenced by genetics (see 
Chapter 13) and environmental risk factors (see 
Chapters 7 and 12). Findings from examination of 
dizygotic and monozygotic twins (Michalowicz et al. 
1991, 2000) indicated that (1) between 38% (regarding 
probing attachment loss) and 82% (regarding gingi-
vitis) of the population variance could be attributed 
to genetic factors (Michalowicz et al. 1991), and (2) 
chronic periodontitis has about 50% heritability 
(Michalowicz et al. 2000).

On a population basis chronic periodontitis is 
often classifi ed according to number (prevalence) of 
diseased sites (extent) and severity of tissue break-
down (probing attachment loss) at such sites. For the 
extent of chronic periodontitis, the low category 
would involve one to ten diseased (probing attach-
ment loss) sites, the medium category would involve 

11–20 sites, while the high category would involve 
more than 20 diseased sites. The amount of PAL 
at a given site may be used to describe the severity 
of chronic periodontitis. The severity may be con-
sidered as mild (PAL = 1–2  mm), moderate (PAL= 
3–4  mm) or severe (PAL ≥ 5  mm). It has been docu-
mented that the extent and severity of chronic peri-
odontitis are useful predictors of future disease 
progression.

Clinical (probing) attachment loss of 1–2  mm at 
one or several sites can be found in nearly all members 
of an adult population. The prevalence of subjects 
with one or more sites with PAL ≥ 3  mm increases 
with age. Furthermore the number of diseased sites 
in any one individual increases with age, as does the 
population prevalence (extent and severity) of chronic 
periodontitis with age.

Progression of chronic periodontitis

Chronic periodontitis is generally a slowly progress-
ing form of periodontal disease that at any stage may 
undergo exacerbation resulting in additional loss of 
attachment and bone.

Tissue destruction in chronic periodontitis does 
not affect all teeth evenly, but has site predilection. 
In other words, in the same dentition some teeth may 
be severely affected with periodontal tissue destruc-
tion while other teeth are almost free of signs of 
attachment and bone loss. Figure 18-3 illustrates the 
clinical condition of a subject with chronic periodon-
titis. Clinically (Fig. 18-3a) it can be observed that 
most teeth exhibit advanced recession of the soft 
tissue margin. In the corresponding radiographs (Fig. 
18-3b) it is noted that the mesial surface of tooth 16 
has a normal periodontal tissue support, while the 
neighboring tooth, i.e. the fi rst premolar (tooth 14), 
has lost several millimeters of bone support on the 
distal aspect. The mesial surface of tooth 14, on the 
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Fig. 18-3 (a) The clinical condition in quadrants 1 and 3 of a subject with chronic periodontitis. Most teeth in both quadrants 
exhibit advanced recession of the soft tissue margin. (b) Corresponding radiographs: the mesial surface of tooth 16 (arrow) has a 
normal periodontal tissue support, while the neighboring tooth, tooth 14, has lost several millimeters of bone support on the 
distal aspect (arrow). The mesial surface of tooth 14 has a comparatively normal tissue support (arrow).
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other hand, has a comparatively normal tissue 
support.

When considering changes in attachment level 
over time, it is also peculiar that only relatively few 
sites in a subject with chronic periodontitis undergo 
marked, additional tissue destruction during any 
given observation period. Based on data from a series 
of longitudinal studies, Socransky et al. (1984) pro-
posed that chronic periodontitis progressed in epi-
sodes of exacerbation and remission. They termed 
this the “burst hypothesis” of disease progression. 
Findings from other similar studies, however, indi-
cated that the progression of chronic periodontitis 
may be a continuous, slowly destructive process 
rather than exhibiting a “burst” pattern. The current 
consensus is that the progression of chronic peri-
odontitis in most subjects and at most sites is a con-
tinuous process but that periods of exacerbation 
occasionally may occur. Clinically, the progressive 
nature of the disease can only be confi rmed by 
repeated examinations over time but it is a safe 
assumption that untreated lesions of chronic peri-
odontitis will progress and cause additional attach-
ment and bone loss. Flemmig (1999) reported a mean 
additional PAL of ≥3  mm in up to 27% of subjects in 
untreated populations during a 1-year period. When 
progression was studied on a site basis, the overall 
annualized incidence ranged from 0.3–4.2% (Flemmig 
1999). This indicates that the number of sites that 
actually exhibited progression within a given time 
varied considerably between subjects.

It is important to realize that factors associated 
with the initiation of chronic periodontitis may also 
infl uence disease progression. Furthermore, the 
extent and severity of disease within an individual, 
i.e. number of sites with attachment loss, bone loss, 
and/or deep pockets, are good predictors of future 
disease occurrence. In fact the best predictor of 
disease progression is previous disease experience.

Risk factors for chronic periodontitis

The term “risk factor” means an aspect of lifestyle, 
an environmental exposure, or an inborn or inherited 
characteristic, which on the basis of epidemiologic 
evidence is known to be associated with a given 
disease. Risk factors may be part of the causal chain 
of a disease and/or may predispose the host to 
develop a disease. An individual presenting with one 
or more risk factors has an increased probability of 
contracting the disease or of the disease being made 
worse.

Bacterial plaque

Bacterial aspects of periodontal disease are dealt with 
in Chapters 8 and 9. From the data presented it is 
obvious that a cumulative risk for a given microbiota 
can be estimated. It is not clear, however, if the spe-
cifi c microbiota is the principal disease-causing factor 
or whether it refl ects the disease process. Specifi c 

microorganisms have been considered as potential 
periodontal pathogens but it is clear that, although 
pathogens are necessary, their mere presence may 
not be enough for the progressive disease to occur. 
Microbial plaque (biofi lm) is a crucial factor in infl am-
mation of the periodontal tissues, but the progression 
of gingivitis to periodontitis is largely governed by 
host-based risk factors (Michalowicz 1994; Shapira 
et al. 2005). Microbial biofi lms of particular composi-
tions will initiate chronic periodontitis (Marsh 2005) 
in certain individuals whose host response and 
cumulative risk factors predispose them to periodon-
tal tissue destruction and attachment loss.

Age

Although the prevalence of periodontal disease 
increases with age it is unlikely that becoming older 
in itself greatly increases susceptibility to periodontal 
disease. It is more likely that the cumulative effects 
of disease over a lifetime, i.e. deposits of plaque and 
calculus, and the increased number of sites capable 
of harboring such deposits, as well as attachment and 
bone loss experience, explain the increased preva-
lence of disease in older people.

Smoking

The association between periodontal disease and 
smoking is dealt with in detail in Chapter 12. Only a 
brief discussion of smoking as a risk factor for chronic 
periodontitis is thus given here. The literature consis-
tently indicates a positive association between 
smoking and chronic periodontitis across the many 
cross-sectional and longitudinal studies performed 
over the years (Kinane & Chestnutt 2000) and the risk 
attributable to tobacco for chronic periodontitis is 
between 2.5 and 7.0. It is not only the risk of develop-
ing the disease that is enhanced by smoking, but also 
the response to periodontal therapy is impaired in 
smokers. A further feature in smokers is that their 
signs and symptoms of both gingivitis and chronic 
periodontitis, mainly gingival redness and bleeding 
on probing (BOP), are masked by the dampening of 
infl ammation seen for smokers as compared to 
non-smokers.

Systemic disease

It is diffi cult to determine the precise role any sys-
temic disease may play in the pathogenesis of chronic 
periodontitis. There are several reasons for this. 
Firstly, in epidemiologic studies attempting to evalu-
ate the effect of systemic disease, control groups 
should be carefully matched in respect of age, sex, 
oral hygiene, and socioeconomic status. Many 
studies, particularly before the etiologic importance 
of dental plaque was recognized, failed to include 
such controls. Secondly, because of the chronic nature 
of periodontal disease, longitudinal studies spanning 
several years are preferable in individuals both with 
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and without systemic disease. Unfortunately, most of 
the available data are derived from cross-sectional 
studies (Kinane 1999).

A reduction in number or function of polymor-
phonuclear leukocytes (PMNs) generally results in 
increased rate and severity of periodontal tissue 
destruction (Wilton et al. 1988). Many drugs, such as 
phenytoin, nifedipine, and cyclosporine, predispose 
to gingival overgrowth in response to plaque and 
thus may modify pre-existing chronic periodontitis 
(Ellis et al. 1999). Changes in circulating hormone 
levels may increase severity of plaque-induced gin-
gival infl ammation but typically do not result in any 
increased susceptibility to periodontitis. Hormonal 
changes following menopause have been associated 
with osteoporosis but studies are lacking to link this 
disease or an estrogen defi cient state to a higher 
susceptibility to periodontal disease. Immunosup-
pressive drug therapy and any disease resulting in 
suppression of infl ammatory and immune processes 
(such as HIV infection) may predispose the individ-
ual to exaggerated periodontal tissue destruction 
(Barr et al. 1992).

Nutritional defi ciencies in animals have been shown 
to affect the periodontal tissues. Epidemiologic data 
do not support the suggestion that such defi ciencies 
play an important role in chronic periodontal disease 
although nutritional infl uences on infl ammation are 
now accepted and are now actively being researched 
(Ritchie & Kinane 2005). Gingival bleeding is the 
most consistent oral feature of vitamin C defi ciency 
or scurvy but there is also some evidence to suggest 
that avitaminosis-C may aggravate established 
chronic periodontitis.

The periodontal features of histiocytosis X and other 
conditions in the rare histiocytoses disease group 
may present as necrotizing ulcerative periodontitis 
(Kinane 1999). Diabetes appears to be one of the most 
fascinating systemic diseases that interacts with peri-
odontitis. On the one hand periodontitis severity and 
prevalence are increased in subjects with long-
duration diabetes and more so in poorly controlled 
diabetics, than non-diabetics. On the other hand, 
periodontitis may also exacerbate diabetes as it may 
decrease glycemic control (Thorstenson 1995).

Despite the paucity of high quality data on indi-
viduals both with and without systemic disease the 
following general conclusions can be drawn (Kinane 
1999):

• The blood cells have a vital role in supplying oxygen, 
hemostasis and protection to the tissues of the 
periodontium. Systemic hematological disorders 
can thus have profound effects on the periodon-
tium by denying any of these functions necessary 
for the integrity of the periodontium.

• The polymorphonuclear leukocyte (PMN cell) is 
undoubtedly crucial to the defense of the peri-
odontium. To exert this protective function several 
activities of PMNs must be integrated, namely che-
motaxis, phagocytosis, and killing or neutraliza-

tion of the ingested organism or substance. 
Individuals with either quantitative (neutropenia) 
or qualitative (chemotactic or phagocytic) PMN 
defi ciencies, exhibit severe destruction of the peri-
odontal tissues, which is strong evidence that 
PMNs are an important component of the host’s 
protective response to the subgingival biofi lm. 
Quantitative defi ciencies are generally accompa-
nied by destruction of the periodontium of all 
teeth, whereas qualitative defects are often associ-
ated with localized destruction affecting only the 
periodontium of certain teeth (i.e. chronic peri-
odontitis may be modifi ed).

• Leukemias which give excessive numbers of leuko-
cytes in the blood and tissues also cause a greatly 
depleted bone marrow function with concomitant 
anemia, thrombocytopenia, neutropenia, and 
reduced range of specifi c immune cells which give 
some characteristic periodontal features: anemic 
gingival pallor; gingival bleeding; gingival ulcer-
ation. Leukemic features are further complicated 
by the potential for the proliferating leukocytes to 
infi ltrate the gingiva and result in gingival enlarge-
ment. In broad terms leukemias result in gingival 
pathologies, whereas periodontal bone loss is the 
consequence of neutrophil functional defects or 
defi cient numbers and other severe functional 
defects such as defi ciency of leukocyte adhesion 
receptors.

• Diabetes mellitus: there are numerous confounding 
variables which must be considered in determin-
ing the true relationship between periodontitis and 
diabetes. The current consensus is that diabetics 
are at increased risk of periodontal disease, and 
whilst periodontitis can be successfully treated, 
both disease susceptibility and the outcome of 
therapy are infl uenced by poor metabolic control. 
Thus, it may be of benefi t to the dentist to have 
knowledge of the control status of diabetes in an 
individual patient, as in the longer term metabolic 
control could indicate the probable outcome of 
periodontal therapy. In addition, it is now accepted 
that periodontal therapy can improve metabolic 
control in diabetics, meaning that the relationship 
is two-way and periodontal therapy is benefi cial 
to the control of both diseases.

• Medications such as phenytoin, cyclosporine, and 
nifedipine may predispose to gingival overgrowth 
in patients with gingivitis.

• Genetic traits, which result in diseases that modify 
the periodontal structures or change the immune 
or infl ammatory responses, can result in gross 
periodontal destruction in the affected individual; 
although the destruction seen may imitate 
periodontitis, this is not etiopathologically chronic 
periodontitis.

Stress

Stressful life events and negative emotions have been 
shown to modulate several physiologic systems, 
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including the endocrine and the immune system, 
leading to health changes (Kiecolt-Glaser et al. 2002; 
LeResche & Dworkin 2002). The association between 
stress and disease is particularly strong for infectious 
diseases, infl ammatory conditions, and impaired 
wound healing (Kiecolt-Glaser et al. 2002; LeResche 
& Dworkin 2002; Broadbent et al. 2003). Specifi c peri-
odontal conditions have been associated with psy-
chosocial variables, including chronic periodontitis 
(Green et al. 1986; Linden et al. 1996; Genco et al. 1999; 
Wimmer et al. 2002; Pistorius et al. 2002), necrotizing 
ulcerative gingivitis (Shields 1977; Cohen-Cole et al. 
1983; Horning & Cohen 1995), chronic and experi-
mental gingivitis (Minneman et al. 1995; Deinzer et al. 
1998; Waschul et al. 2003). In adults, the reported 
contribution of psychosocial factors to enhanced gin-
givitis expression (Deinzer et al. 1998) may relate to 
the stress-associated increase in plaque accumulation 
(Deinzer et al. 2001). However, the possible associa-
tion of other psychosocial variables, such as person-
ality traits and coping behavior, which are associated 
with either susceptibility or resistance to stress, with 
changes in the infl ammatory response of the gingiva 
to de novo plaque accumulation, remains uncertain 
(Trombelli et al. 2005).

Most of the literature on stress and periodontal 
conditions is quite old, and reports of acute necrotiz-
ing ulcerative gingivitis (or trench mouth) were made 
on stressed soldiers on the front line during World 
War I. It is understood that stress may be immuno-
suppressive and that acute necrotizing ulcerative 
gingivitis may occur in the immunosuppressed (also 
in HIV patients), but there is insuffi cient data as yet 
to substantiate the assumption that psychosocial 
factors are indeed of etiologic importance in chronic 
periodontitis.

Genetics

There is convincing evidence from twin studies 
for a genetic predisposition to the periodontal dis-
eases. The twin studies have indicated that risk of 
chronic periodontitis has a high inherited compo-
nent. A great deal of research is underway attempt-

ing to identify the genes and polymorphisms 
associated with all forms of periodontitis. It is likely 
that chronic periodontitis involves many genes, the 
composition of which may vary across individuals 
and races. Much attention has focused on polymor-
phisms associated with the genes involved in cyto-
kine production (Shapira et al. 2005). Such 
polymorphisms have been linked to an increased risk 
for chronic periodontitis but these fi ndings have yet 
to be corroborated (Kinane & Hart 2003; Kinane et al. 
2005).

Scientifi c basis for treatment of 
chronic periodontitis

Chronic periodontitis is initiated and sustained by 
microorganisms living in biofi lm communities which 
are present in supra- and subgingival plaque in the 
form of uncalcifi ed and calcifi ed biofi lms. Prevention 
of initiation or primary prevention of periodontitis is 
clearly related to preventing formation and/or eradi-
cation of the microbial biofi lm and it follows that 
prevention of gingivitis is a primary preventive 
measure for chronic periodontitis. Initial periodontal 
therapy or basic treatment of periodontitis involves 
the removal of both sub- and supragingival plaque. 
The clinical outcome is largely dependent on the skill 
of the operator in removing subgingival plaque and 
the skill and motivation of the patient in practicing 
adequate home care. A further variable is the innate 
susceptibility of the patient which is related to the 
way in which their innate, infl ammatory, and immune 
systems operate in response to the microbial chal-
lenge. In addition, local and systemic risk factors can 
infl uence the quantity and quality of both the micro-
bial challenge and the host response to these patho-
gens. The relative contribution of these risk factors 
has yet to be fully determined but their infl uence 
would be limited if the periodontium were kept free 
of microbial plaque. Thus, sub- and supragingival 
debridement and the quality of the patient’s home 
care are of vital importance in preventing infl am-
mation that manifests as both gingivitis and 
periodontitis.
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Caries and periodontal diseases represent opportu-
nistic infections associated with biofi lm formation on 
the surfaces of teeth. Factors such as bacterial specifi c-
ity and pathogenicity as well as the disposition of the 
individual for disease, e.g. local and general resis-
tance, may infl uence the onset, the rate of progression, 
and clinical characteristics of plaque-associated dental 
disorders. Findings from animal experiments and lon-
gitudinal studies in humans, however, have demon-
strated that treatment, including the elimination or 
the control of the biofi lm infection and the introduc-
tion of careful plaque control measures, in most, if not 
all, cases results in dental and periodontal health. 
Even if health cannot always be achieved and main-
tained, the arrest of disease progression following 
treatment must be the goal of modern dental care.

The treatment of patients affected by caries and 
periodontal disease, including symptoms of associ-
ated pathologic conditions such as pulpitis, periapi-
cal periodontitis, marginal abscesses, tooth migration, 
etc., may from a didactic point of view be divided 
into four different phases:

1. Systemic phase of therapy including smoking 
counseling

2. Initial (or hygiene) phase of periodontal therapy, 
i.e. cause-related therapy

3. Corrective phase of therapy, i.e. additional mea-
sures such as periodontal surgery, and/or end-
odontic therapy, implant surgery, restorative, 
orthodontic and/or prosthetic treatment

4. Maintenance phase (care), i.e. supportive peri-
odontal therapy (SPT).

Treatment goals

In every patient diagnosed with periodontitis, a treat-
ment strategy, including the elimination of the 
op portunistic infection, must be defi ned and fol-
lowed. This treatment strategy must also defi ne the 
clinical outcome parameters to be reached through 
therapy. Such clinical parameters include:

• Reduction or resolution of gingivitis (bleeding on 
probing; BoP). A patient full mouth mean BoP 
≤25% should be reached.

• Reduction in probing pocket depth (PPD). No 
residual pockets with PPD >5  mm should be 
present.

• Elimination of (through-and-through) open furca-
tions in multi-rooted teeth. Initial furcation involve-
ment should not exceed 3  mm.

• Absence of pain.
• Individually satisfactory esthetics and function.

In this context it must be emphasized that risk 
factors for periodontitis that can be controlled must 
be addressed as well. The three main risk factors for 
chronic periodontitis are (1) improper plaque control, 
(2) cigarette smoking, and (3) uncontrolled diabetes 
mellitus (Kinane et al. 2006).

Systemic phase

The goal of this phase is to eliminate or decrease the 
infl uence of systemic conditions on the outcomes of 
therapy and to protect the patient and the dental care 
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providers against infectious hazards. Contact with 
a physician or specialist should enable appropriate 
preventive measures to be taken, if necessary. Efforts 
must be undertaken to stimulate a smoker to enroll 
in a smoking cessation program. Additional aspects 
are discussed in Chapter 33.

Initial (hygiene) phase

This phase represents the cause-related therapy. The 
objective of this phase is the achievement of clean 
and infection-free conditions in the oral cavity 
through complete removal of all soft and hard depos-
its and their retentive factors. Furthermore, this phase 
should aim at motivating the patient to perform 
optimal plaque control. The initial phase of periodon-
tal therapy is concluded by re-evaluation and plan-
ning of both additional and supportive therapies.

Corrective phase 
(additional therapeutic measures)

This phase addresses the sequelae of the oportunistic 
infections and includes therapeutic measures, such as 
periodontal and implant surgery, endodontic therapy, 
restorative and/or prosthetic treatment. The amount 
of corrective therapy required and the selection of the 
type of restorative and prosthetic therapy can be 
determined only when the degree of success of the 
cause-related therapy can be properly evaluated. The 
patient’s willingness and ability to cooperate in the 
overall therapy must determine the type of corrective 
treatment. If this cooperation is inadequate, it may 
not be worth initiating treatment procedures: perma-
nent improvement of oral health, function and esthet-
ics may therefore not be achieved. The validity of this 
statement can be exemplifi ed by the results of studies 
aimed at assessing the relative value of different 
types of surgical methods in the treatment of peri-
odontal disease. A number of clinical trials (Lindhe 
& Nyman 1975; Nyman et al. 1975, 1977; Rosling et al. 
1976a,b; Nyman & Lindhe 1979) have demonstrated 
that gingivectomy and fl ap procedures performed 
in patients with proper plaque control levels often 
result in gain of alveolar bone and clinical attach-
ment, while surgery in plaque-contaminated denti-
tions may cause additional destruction of the 
periodontium.

Maintenance phase 
(supportive periodontal therapy)

The aim of this treatment is the prevention of re-
infection and disease recurrence. For each individual 
patient a recall system must be designed that includes 
(1) assessment of deepened sites with bleeding on 
probing, (2) instrumentation of such sites, and (3) 
fl uoride application for the prevention of dental 
caries. In addition, this treatment involves the regular 
control of prosthetic restorations incorporated during 
the corrective phase of therapy. Tooth sensitivity 

testing should be applied to abutment teeth as loss of 
vitality is a frequently encountered complication 
(Bergenholtz & Nyman 1984; Lang et al. 2004; Lulic 
et al. 2007). Based upon the individual caries activity, 
bitewing radiographs should be incorporated into 
SPT at regular intervals.

Screening for periodontal disease

A patient seeking dental care is usually screened for 
the presence of carious lesions by means of clinical 
and radiographic tools. Likewise, it is imperative that 
such a patient is screened for the presence of peri-
odontitis as well, using a procedure termed the basic 
periodontal examination (BPE) (or periodontal 
screening record; PSR).

Basic periodontal examination

The goal of the BPE is to screen the periodontal con-
ditions of a new patient and to facilitate treatment 
planning. BPE scoring will allow the therapist to 
identify:

• A patient with reasonably healthy periodontal 
conditions, but in need of long-term preventive 
measures

• A patient with periodontitis and in need of peri-
odontal therapy.

In the BPE the screening of each tooth or implant 
is evaluated. For this purpose, the use of a thin grad-
uated periodontal probe is recommended. At least 
two sites per tooth/implant (i.e. mesio-buccal and 
disto-buccal) should be probed using a light force 
(i.e. 0.2 N). Each dentate sextant within the dentition 
is given a BPE code or score, whereby the highest 
individual site score is used.

BPE system code

• Code 0 = probing pocket depth (PPD) ≤3  mm, BoP 
negative, no calculus or overhanging fi llings (Fig. 
31-1a)

• Code 1 = PPD ≤3  mm, BoP positive, no calculus or 
overhanging fi llings (Fig. 31-1b)

• Code 2 = PPD ≤3  mm, BoP positive, presence of 
supra- and/or subgingival calculus and/or over-
hanging fi llings (Fig. 31-1c)

• Code 3 = PPD >3  mm but ≤5  mm, BoP positive 
(Fig. 31-1d)

• Code 4 = PPD >5  mm (Fig. 31-1e).

If an examiner identifi es a single site with a PPD 
>5  mm within a sextant, the sextant will receive a 
code of 4, and no further assessments are needed in 
this particular sextant. Patients with sextants given 
codes of 0, 1 or 2 belong to the relatively periodon-
tally healthy category. A patient exhibiting a sextant 
with codes of 3 or 4 must undergo a more compre-
hensive periodontal examination (for details see 
Chapter 26).
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The aim of the following text is to explain the 
overall objectives of the treatment planning of 
patients with BPE codes of 3 and 4 undergoing a 
comprehensive diagnostic process.

Diagnosis

The basis for the treatment planning described in 
this chapter is established by the clinical data col-
lected from the patient’s examination (see Chapter 
26). This patient (Ms. S.B., 27 years of age) was sys-

temically healthy and a non-smoker. She was exam-
ined with respect to her periodontal conditions, i.e. 
gingival sites displaying signs of bleeding on probing 
were identifi ed, probing pocket depths were measured, 
the periodontal attachment level was calculated, furca-
tion involvements were graded, tooth mobility was 
assessed, and the radiographs were analyzed to 
determine the height and outline of the alveolar bone 
crest.

The clinical characteristics of the dentition of this 
patient are shown in Fig. 31-2. The periodontal chart 
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Fig. 31-1 Clinical illustration of the basic periodontal examination scores. (a) BPE code 0. (b) BPE code 1. (c) BPE code 2. (d) BPE 
code 3. (e) BPE code 4.
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Fig. 31-2 (a–d) Clinical status of a 27-year-old female patient (S.B.) diagnosed with generalized aggressive periodontitis with 
furcation involvement.
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and the radiographs are presented in Figs. 31-3 and 
31-4, respectively. Based on these fi ndings, each tooth 
in the dentition was given a diagnosis (Fig. 31-5) and 
a pre-therapeutic prognosis (Fig. 31-6). In addition to 
the examination of the periodontal condition, detailed 
assessments of primary and recurrent caries were 
made for all tooth surfaces in the dentition. Further-
more, the patient was examined with respect to 
endodontic and occlusal problems as well as tem-
poromandibular joint dysfunction.

Treatment planning

Initial treatment plan

Provided that the patient’s examination has been 
completed (see Chapter 26) and a diagnosis of all 
pathologic conditions has been made, an initial treat-
ment plan can been established. At this early stage in 
the management of a patient, it is, in most instances, 

Fig. 31-3 Periodontal chart of the patient presented in Fig. 31-2.



 Treatment Planning of Patients with Periodontal Diseases 659

impossible to make defi nite decisions regarding all 
aspects of the treatment sequence, because:

1. The degree of success of initial therapy is unknown. 
The re-evaluation after initial, cause-related 
therapy forms the basis for the selection of means 
for additional therapy. The degree of disease elim-
ination that can be reached depends on the 
outcome of subgingival instrumentation, but also 
on the patient’s ability and willingness to exercise 

proper plaque control and to adopt adequate 
dietary habits.

2. The patient’s “subjective” need for additional (peri-
odontal and/or restorative) therapy is unknown. When 
the dentist has completed the examination of the 
patient and an inventory has been made regarding 
periodontal disease, caries, pulpal disease, and 
temporomandibular joint disorders, the observa-
tions are presented to the patient (i.e. “the case 
presentation”). During the case presentation 

Fig. 31-4 Radiographs of the patient presented in Fig. 31-2.
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Fig. 31-5 Single tooth diagnosis of the patient presented in Fig. 31-2.
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Fig. 31-6 Pre-therapeutic single tooth prognosis of the patient presented in Fig. 31-2.
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session it is important to fi nd out if the patient’s 
subjective need for dental therapy coincides with 
the dentist’s professional appreciation of the type 
and amount of therapy that is required. It is impor-
tant that the dentist understands that the main 
objective of dental therapy, besides elimination of 
pain, is to satisfy the patient’s demands regarding 
chewing function (comfort) and esthetics, demands 
that certainly vary considerably from one indi-
vidual to another.

3. The result of some treatment steps cannot be predicted. 
In patients exhibiting advanced forms of caries 
and periodontal disease it is often impossible to 
anticipate whether or not all teeth that are present 
at the initial examination can be successfully 
treated, or to predict the result of certain parts of 
the intended therapy. In other words, critical and 
diffi cult parts of the treatment must be performed 
fi rst, and the outcome of this treatment must be 
evaluated before all aspects of the defi nitive cor-
rective treatment can be properly anticipated and 
described.

Pre-therapeutic single tooth prognosis

Based on the results of the comprehensive examina-
tion, including assessments of periodontitis, caries, 
tooth sensitivity, and the resulting diagnosis, as well 
as considering the patient’s needs regarding esthetics 
and function, a pre-therapeutic prognosis for each 
individual tooth (root) is made. Three major ques-
tions are addressed:

1. Which tooth/root has a “good” (secure) prognosis?
2. Which tooth/root is “irrational-to-treat”?
3. Which tooth/root has a “doubtful” (unsecure) 

prognosis?

Teeth with a good prognosis will require relatively 
simple therapy and may be regarded as secure abut-
ments for function.

Teeth that are considered “irrational-to-treat” 
should be extracted during initial, cause-related 
therapy. Such teeth may be identifi ed on the basis of 
the following criteria:

• Periodontal:
° Recurrent periodontal abscesses
° Combined periodontal–endodontic lesions
° Attachment loss to the apex

• Endodontal:
° Root perforation in the apical half of the root

• Dental:
° Vertical fracture of the root
° Oblique fracture in the middle third of the 

root
° Caries lesions that extend into the root canal

• Functional:
° Third molars without antagonists and with 

periodontitis/caries.

Teeth with a doubtful prognosis are usually in need 
of comprehensive therapy and must be brought into 
the category of teeth with a good prognosis by means 
of additional therapy. Such teeth may be identifi ed 
on the basis of the following criteria:

• Periodontal:
° Furcation involvement
° Angular (i.e. vertical) bony defects
° “Horizontal” bone loss involving more than 

two thirds of the root
• Endodontal:

° Incomplete root canal therapy
° Periapical pathology
° Presence of voluminous posts/screws

• Dental:
° Extensive root caries.

Case presentation

The “case presentation” is an essential component of 
the initial treatment plan and must include a descrip-
tion for the patient of different therapeutic goals and 
the modalities by which these may be reached. At the 
case presentation for Ms. S.B. the following treatment 
plan was described:

• The teeth in the dentition from 12 to 22 and from 
45 to 35 will probably not confront the dentist with 
any major therapeutic challenges. For the remain-
ing teeth in the dentition, however, the treatment 
plan may involve several additional measures.

Expected benefi ts inherent to a certain treatment 
plan versus obvious disadvantages should always be 
explained to and discussed with the patient. His/her 
attitude to the alternatives presented must guide the 
dentist in the design of the overall treatment plan.

Based on the pre-therapeutic single tooth progno-
sis (Fig. 31-6), the following detailed treatment plan 
was presented to the patient.

Systemic phase

Owing to the fact that the patient was systemically 
healthy and a non-smoker, no medical examination 
and smoking cessation counseling were required.

Initial phase (cause-related therapy)

The treatment was initiated and included the follow-
ing measures to eliminate or control the bacterial 
infection:

1. Motivation of the patient and instruction in oral 
hygiene measures with subsequent check-ups and 
re-instruction

2. Scaling and root planing under local anesthesia in 
combination with removal of plaque-retentive 
factors
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3. Excavation and restoration of carious lesions (16 and 
26)

4. Endodontic treatment of tooth 46.

Re-evaluation after initial phase
The initial phase of therapy is completed with a thor-
ough analysis of the results obtained with respect to 
the elimination or degree of control of the dental 
infections. This implies that a re-evaluation of the 
patient’s periodontal conditions and caries activity 
must be performed. The results of this re-evaluation 
(Figs. 31-7 and 31-8) form the basis for the selection, 
if necessary, of additional corrective measures to be 
performed in the phase of defi nitive treatment (i.e. 
corrective phase). In order to provide time for the 
tissues to heal, the re-evaluation should be performed 
no earlier than 6–8 weeks following the last session 
of instrumentation.

Planning of the corrective phase 
(i.e. additional defi nitive therapy)
If the results from the re-evaluation, made 6–8 weeks 
after the termination of the initial treatment phase, 
show that periodontal disease and caries have been 
brought under control, the additional treatment may 
be carried out. The main goal of this phase is to 
correct the sequelae caused by oral infections (i.e. 
periodontal disease and caries). The following proce-
dures may be performed:

• Additional endodontic treatment with/without post-
and-core build-ups

• Periodontal surgery. The type (i.e. open-fl ap debride-
ment, regenerative or resective surgery) and extent 
of surgical treatment should be based on probing 
depth measurements, degree of furcation involve-
ment and BoP score assessed at re-evaluation. Peri-
odontal surgery is often confi ned to those areas of 
the dentition where the infl ammatory lesions were 
not resolved by root instrumentation and in areas 
with angular bony defects or in furcation-involved 
molars.

• Installation of oral implants. In regions of the denti-
tion where tooth abutments are missing, implant 
therapy for esthetic and functional reasons may be 
considered. It is essential to realize that implant 
therapy must be initiated once all dental infections 
are under control, i.e. after successful periodontal 
therapy.

• Defi nitive restorative and prosthetic treatment includ-
ing fi xed or removable dental prostheses.

Corrective phase (additional therapy)

After initial therapy the patient (Ms. S.B.) exhibited 
low plaque and gingivitis scores (i.e. 5–10%) and no 
active carious lesions. The corrective phase therefore 
included the following components:

1. Periodontal surgery (i.e. open-fl ap debridement) in 
the maxillary left and right quadrants as well as 
in the mandibular molar regions (Fig. 31-9)

2. Guided tissue regeneration (GTR) for tooth 36
3. Re-evaluation after periodontal surgery (Figs. 31-10 

and 31-11)
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Fig. 31-7 (a–c) Clinical front and lateral views of the patient 
presented in Fig. 31-2 at re-evaluation after initial periodontal 
therapy.
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4. Orthodontic therapy in the maxillary front area (Fig. 
31-12)

5. Restorative therapy in the maxillary front area for 
esthetic reasons (Fig. 31-13).

Re-evaluation after corrective phase
The corrective phase of therapy is completed with a 
thorough analysis of the results obtained with respect 
to the elimination of the sequelae of periodontal 
tissue destruction (Figs. 31-14, 31-15 and 31-16). This 
implies that a re-evaluation of the patient’s periodon-

Fig. 31-8 Periodontal chart of the patient presented in Fig. 31-2 at re-evaluation after initial periodontal therapy.

tal and peri-implant conditions must be performed. 
The results of this re-evaluation form the basis for the 
assessment of the residual periodontal risk. The out-
comes of the periodontal risk assessment (PRA), in 
turn, will determine the recall frequency of the patient 
during maintenance phase.

Maintenance phase (care)

Following completion of cause-related therapy, the 
patient must be enrolled in a recall system aiming at 
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Fig. 31-9 (a–c) Clinical intrasurgical views of the mandibular 
and maxillary left quadrants. The angular bony defect mesial 
of tooth 36 was treated according to the principles of guided 
tissue regeneration (GTR) using a resorbable barrier 
membrane.
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Fig. 31-10 (a,b) Clinical lateral views of the patient presented in Fig. 31-2 at re-evaluation after periodontal surgery.

preventing the recurrence of oral infections (i.e. peri-
odontitis, caries, and peri-implantitis). Supportive 
periodontal therapy (SPT) should be scheduled at the 
re-evaluation after initial therapy and independently 
of the need for additional therapy. The time interval 
between the recall appointments should be based on 
a periodontal risk assessment established at the re-
evaluation after the corrective phase. It is well estab-
lished that self-performed plaque control combined 
with regular maintenance care visits following active 
periodontal treatment represents an effective means 
of controlling gingivitis and periodontitis and limit-
ing tooth mortality over a 30-year period (Axelsson 
et al. 2004). It is important to emphasize, however, 
that the recall program must be designed to meet the 
individual needs of the patient. According to a PRA 
performed after completion of active therapy, some 
patients should be recalled every 3 months, while 

others may have to be checked only once a year (Lang 
& Tonetti 2003).

At the various recall visits the following proce-
dures should be carried out:

1. Update of the medical and smoking history
2. Soft tissue examination as cancer screening
3. Recording of the full-mouth PPD ≥5  mm with 

concomitant BoP
4. Re-instrumentation of bleeding sites with PPD 

≥5  mm
5. Polishing and fl uoridation for the prevention of 

dental caries.

The patient (Ms. S.B.), presented to describe the 
guiding principles of treatment planning, was recalled 
twice during the fi rst 6 months after active treatment 
(i.e. every 3 months) and subsequently only once 
every 6 months based on the individual PRA.
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Fig. 31-11 Periodontal chart of the patient presented in Fig. 31-2 at re-evaluation after periodontal surgery.

Concluding remarks

The overall treatment plan and the sequence of the 
different treatment procedures used in this case were 
selected for presentation in order to illustrate the fol-
lowing principle: in patients exhibiting a generalized 
advanced breakdown of the periodontal tissues, but with 
an intact number of teeth, considerable efforts should be 
made to maintain all teeth. Extraction of a single tooth 
in such a dentition will frequently also call for the 

extraction of several others for “prosthetic reasons”. 
The end result of such an approach thus includes 
a prosthetic rehabilitation that, if the treatment plan-
ning had been properly done, would have been 
unnecessary.

The large variety of treatment problems that dif-
ferent patients present may obviously require devia-
tions from the sequence of treatment phases (i.e. 
systemic phase, initial cause-related therapy, correc-
tive therapy, and maintenance care) discussed above. 



 Treatment Planning of Patients with Periodontal Diseases 665

aa

cc

bb

Fig. 31-12 (a–c) Clinical front and lateral views of the patient 
presented in Fig. 31-2 during orthodontic therapy of the 
maxillary front teeth.
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Fig. 31-13 (a–c) Clinical front and lateral views of the patient 
presented in Fig. 31-2 at the fi nal re-evaluation. To improve 
the esthetic outcome, the maxillary front teeth were restored 
with composite fi llings.
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Fig. 31-14 Periodontal chart of the patient presented in Fig. 31-2 at the fi nal re-evaluation.

Fig. 31-15 Radiographs of the patient presented in Fig. 31-2 at the fi nal re-evaluation.
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Fig. 31-16 (a,b) Radiographs of tooth 36 of the patient presented in Fig. 31-2 before and after regenerative periodontal therapy 
according to the principles of GTR.

Such deviations may be accepted as long as the fun-
damental principles characterizing the treatment 
phases are understood.

Case report

A patient will be presented below together with a 
brief description of his specifi c dental problems and 
the treatment delivered in order to demonstrate the 
rationale behind such treatment phases.

Patient S.K. (male, 35 years old)

Initial examination

The chief complaint of the patient was the slightly 
increased mobility of tooth 21. The periodontal con-

ditions (i.e. probing pocket depths, furcation involve-
ments, tooth mobility, and periapical radiographs) 
from the initial examination are shown in Figs. 31-17, 
31-18, and 31-19.

The data obtained from the initial examination 
disclosed the presence of an advanced destruction of 
the supporting tissues in most parts of the dentition 
(Fig. 31-18) and the presence of several angular bony 
defects (Fig. 31-19). The full-mouth plaque score 
(FMPS) and full-mouth bleeding score (FMBS) were 
32% and 86%, respectively. The patient was systemi-
cally healthy and a former smoker.

Diagnosis

The patient was diagnosed with generalized chronic 
periodontitis with furcation involvement.
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Fig. 31-17 (a–c) Clinical front and lateral views of patient S.K. 
at initial examination.



Fig. 31-18 Periodontal chart of the patient presented in Fig. 31-17.

Fig. 31-19 Radiographs of the patient presented in Fig. 31-17.
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Etiology

The supra- and subgingival bacterial deposits were 
identifi ed as the main etiologic factors. Past cigarette 
smoking was considered a modifying factor.

Pre-therapeutic single tooth prognosis

Teeth 28, 38, and 48 were missing. Tooth 18 was 
impacted and considered irrational-to-treat. Teeth 13, 
12, 11, and 23 in the maxilla and from 45 to 35 in the 
mandible were classifi ed as secure. A doubtful prog-
nosis was assigned to 17, 16, 15, 14, 21, 22, 24, 25, 26, 
and 27 in the maxilla and to 36, 37, 46, and 47 in the 
mandible (Fig. 31-20).

Treatment planning

In the treatment planning of this young patient, it 
seemed reasonable to anticipate the retention of all 
teeth of his periodontally compromised dentition. 
The prerequisites for a good long-term prognosis 
after therapy included (1) optimal self-performed 
plaque control, (2) proper healing of the periodontal 
tissues following non-surgical and surgical therapy, 
and (3) a carefully monitored maintenance care 
program. As stated above, tooth 21 displayed 
increased mobility. This mobility, however, did not 
disturb the chewing comfort of the patient.

In such a young patient, extensive efforts were 
made to treat infl ammatory periodontal disease pro-

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28

x

x x x x x x x x x x

x x x x

x x x x x x x x x x

x x x x

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

Irrational to treat 

Doubtful (unsecure) 

Good (secure) 

Good (secure) 

Doubtful (unsecure) 

Irrational to treat 

Fig. 31-20 Pre-therapeutic single tooth prognosis of the patient presented in Fig. 31-17.

aa

cc

bb

Fig. 31-21 (a–c) Clinical front and lateral views of the patient 
presented in Fig. 31-17 at re-evaluation after initial therapy.
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Fig. 31-22 Periodontal chart of the patient presented in Fig. 31-17 at re-evaluation after initial therapy.

perly in the entire dentition, in order to avoid tooth 
extraction and subsequent prosthetic rehabilitation.

Treatment

Subsequent to initial examination, the patient was 
given a detailed “case presentation” and information 
regarding alternative goals of and prerequisites for 
the overall treatment. This information included a 
description of the role of dental biofi lms in the etiol-

ogy of periodontal disease and the signifi cance of 
optimal plaque control for a successful outcome of 
therapy. A treatment program was subsequently 
planned which aimed at maintaining all teeth. The 
overall treatment was performed in the sequence 
described below.

Initial cause-related therapy
The patient was counseled not to start smoking again. 
After thorough motivation, the patient was instructed 
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in the toothbrushing technique according to Bass and 
in the use of interdental brushes. Scaling and 
root planing of all teeth were performed under 
local anesthesia. The front and lateral views as well 
as the periodontal chart at re-evaluation after initial 
therapy are presented in Figs. 31-21 and 31-22, 
respectively.

Additional therapy
The need for additional therapy was based on the 
re-evaluation after initial therapy (Fig. 31-22). Peri-
odontal surgery in conjunction with regenerative 
procedures was deemed necessary in all quadrants. 
During access fl ap surgery in the fi rst quadrant 
extending from 13 to 17, tooth 18 was extracted. 
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Fig. 31-23 (a-c) Intra- and postsurgical views of the upper front area 
of the patient presented in Fig. 31-17.
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Fig. 31-24 (a–c) Clinical front and lateral views of the patient 
presented in Fig. 31-17 at the fi nal examination.
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Fig. 31-25 Periodontal chart of the patient presented in Fig. 31-17 at the fi nal examination.

Between the upper front teeth 11 and 21, the modi-
fi ed papilla preservation technique (Cortellini et al. 
1995) was incorporated in the surgical procedure to 
gain access to the angular bony defect of tooth 21 
(Fig. 31-23). In this area, the application of enamel 
matrix derivatives (i.e. Emdogain®) aimed at regen-
erating the lost periodontal tissues on the mesial 
aspect of 21.

In the third quadrant, the surgical access fl ap 
extended from 35 to 37. In the fourth quadrant, fl ap 

surgery in conjunction with the simplifi ed papilla 
preservation technique (Cortellini et al. 1999) was 
used to gain access to the angular bony defect on the 
distal aspect of 46. In this area, the application of 
enamel matrix derivatives (i.e. Emdogain®) aimed at 
regenerating the lost periodontal tissues. Six months 
after completion of the corrective phase (Fig. 31-24), 
a re-evaluation of the periodontal conditions (Fig. 
31-25), including radiographs (Figs. 31-26 and 31-27) 
followed by a PRA, were performed.
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Fig. 31-26 Radiographs of the patient presented in Fig. 31-17 at the fi nal examination.
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Fig. 31-27 Radiographs before (a) and after (b) periodontal regeneration of the angular bony defect on the distal aspect of tooth 
46.

Supportive periodontal therapy
After completion of initial and corrective therapy, the 
patient was recalled for maintenance care every 3 
months. During recall appointments, sites bleeding 
on probing and with a PPD ≥5  mm were re-instru-

mented. If necessary, the patient was remotivated 
and re-instructed in oral hygiene procedures. Fluo-
ride was regularly applied in order to prevent the 
onset of dental caries.
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