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Definition of Gingival Recession
and Anatomical Considerations

Adrian Kasaj

Abstract

The gingiva is an integral part of the periodontium that covers the cervical por-
tions of the teeth and the alveolar processes of the jaws. In health, the closely
adapted gingival tissues provide effective protection against mechanical trauma
and bacterial invasion and also play a critical role in aesthetics. Therefore, a
recession of the gingival margin not only affects the aesthetic appearance but
may cause several adverse consequences due to exposure of the root surface.
This chapter provides a definition of gingival recession and gives a basic over-
view of the anatomical characteristics of the gingiva. A basic understanding of
the macroscopic and microscopic features of healthy gingiva is a precondition
for accurate evaluation and treatment of gingival recession defects.

1.1 Introduction
1.1.1 Definition of Gingival Recession

Gingival recession is defined as “the migration of the gingiva to a point apical to the
cemento-enamel junction” [1]. Since the apical movement of the gingival margin is
also associated with a loss of the other components of the periodontium, it has been
suggested that the term “periodontal recession” would provide a more accurate rep-
resentation of this clinical condition. However, both terms are often used synony-
mously in the scientific literature to describe this clinical entity (Fig. 1.1).
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Fig. 1.1 Diagram of healthy gingiva covering the root of the tooth (left side) compared to root
exposure due to apical migration of the gingival margin (right side)

Gingival recession can be localized or generalized and may involve one or more
tooth surfaces. The exposure of the root surface as a result of attachment loss has
been related to several conditions such as dentine hypersensitivity, root caries, cer-
vical abrasion, difficult maintenance of oral hygiene, and compromised aesthetics.
Certainly, not all gingival recession defects cause problems and require treatment.
However, it is important to locate and identify those recession defects that would
most benefit from a root coverage procedure.

In order to understand the pathogenesis, diagnosis, and therapy of gingival reces-
sion, a thorough knowledge about the structure and function of gingival tissues is
necessary.

1.1.2 Clinical Features of Healthy Human Gingiva

The gingiva is a part of the masticatory mucosa and the most superficial part of the
periodontium. Clinically, the gingiva forms a protective collar around a tooth and is
attached in part to the tooth and in part to the alveolar process (Figs. 1.2 and 1.3). It
is the only part of the periodontium that allows external visual inspection during an
oral exam. The color of normal gingiva is generally described as pink or coral pink
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Fig. 1.2 Anatomical characteristics of clinically healthy gingiva
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Fig. 1.3 Important anatomic landmarks of the healthy gingiva in cross section
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but may vary depending on the amount of melanin pigmentation. Healthy gingiva
exhibits a firm and resilient consistency and does not bleed on probing. The surface
of the gingiva frequently presents an orange peel-like texture known as gingival
stippling (Fig. 1.2). The presence of gingival stippling is typically a characteristic of
healthy attached gingiva, and its reduction or disappearance has been considered as
a sign of gingival disease. On the vestibular and lingual side of the teeth, the gingiva
is demarcated apically from the alveolar mucosa by the mucogingival line. The
mucogingival line is an important clinical landmark in periodontal diagnosis as it
separates the non-movable gingiva bound to the underlying bone from the relatively
loose and movable alveolar mucosa (Figs. 1.2 and 1.3). On the palatal aspect, the
gingiva is continuous with the keratinized palatal mucosa, and there is no mucogin-
gival line visible.

The gingiva can be divided anatomically into the free (marginal), attached, and
interdental gingiva.

1.1.2.1 Free Gingiva

The free marginal gingiva has a scalloped outline and is situated about 2 mm coro-
nal to the cemento-enamel junction of the tooth [2] (Figs. 1.2 and 1.3). It is not
attached to the underlying bone, and its internal surface forms one lateral aspect of
the gingival sulcus. The free gingiva is separated from the attached gingiva by a
shallow linear depression called gingival groove. The location of the gingival groove
roughly corresponds to the base of the gingival sulcus.

The gingival sulcus is a shallow V-shaped space between the tooth surface and
the free gingival margin. It is invisible to the clinician, but the depth of the gingival
sulcus can be determined with a periodontal probe. Thus, the gingival sulcus is the
area where the clinician determines whether disease is actually present. In a clini-
cally healthy gingiva, the depth of the gingival sulcus measured by a periodontal
probe varies from 1 to 3 mm [3] or 0.69 mm when determined histologically [4].

1.1.2.2 Attached Gingiva

The attached gingiva is a dense, collagenous tissue firmly bound to the underlying
bone and root surface. It extends from the base of the free gingiva to the mucogin-
gival junction where it becomes continuous with the alveolar mucosa (Figs. 1.2 and
1.3). Thus, the attached gingiva separates the free gingiva coronally from the alveo-
lar mucosa apically. The width of attached gingiva is the distance from the muco-
gingival junction to the projection of the external surface of the bottom of the sulcus
or the periodontal pocket [5]. Clinically, it is determined by subtracting the sulcus
or pocket depth from the total width of the gingiva (from the most coronal position
of the gingival margin to the mucogingival junction). Care should be taken to prop-
erly identify the location of the mucogingival junction. This can be accomplished by
passive movements of the lip and cheek (functionally), by evaluating differences of
color and surface characteristics (anatomically), and by staining of the alveolar
mucosa with Schiller’s or Lugol’s solution (histochemically) [2]. The width of the
attached gingiva varies for each tooth as well as among patients. Bowers [6] found
that the width of the attached gingiva on the facial aspect ranged from 1 to 9 mm.
The widest zone of attached gingiva was found in the incisor regions (particularly
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the lateral incisor) and the narrowest in the canine and first premolar sites. There
was a greater overall width of attached gingiva in the maxilla than in the mandible.
Measurements of the lingual attached gingiva demonstrated the greatest width of
attached gingiva in the molar area and the smallest width on the incisors and canines
[7]. The width of attached gingiva ranged on the lingual aspect from 1 to 8 mm.
Thus, it can be noticed that the distribution pattern of lingual attached gingiva seems
almost reverse compared to the facial aspect.

1.1.2.3 Interdental Gingiva

The interdental gingiva or interdental papilla is the portion of the gingiva that fills
the space between two adjacent teeth (Fig. 1.2). The presence of an intact interden-
tal papilla prevents food impaction during mastication. Moreover, the interdental
papilla plays an important role in protecting the periodontal structures and also
serves an aesthetic purpose.

In health, the interdental papilla completely fills the interproximal space between
the teeth. The shape of this tissue is determined by the contour of the interproximal
contact, the buccolingual dimension of the approximating teeth, and the course of
the cemento-enamel junction [8]. Thus, the interdental papilla of the incisor area
usually is narrow and has a pyramidal or conical shape with its tip located immedi-
ately apical to the contact area. In posterior teeth, the contact area between teeth is
usually broad, and the vestibular/oral aspects of the papilla are connected by a con-
cave depression known as “col” [9, 10]. The col is covered by nonkeratinized epi-
thelium and therefore considered a vulnerable area prone to infection and mechanical
trauma. In cases where the interproximal contact is absent or the interdental papilla
migrated apically, keratinized attached gingiva covers the interdental bone without
interdental papillae or col.

1.1.3 Periodontal Biotype

It is well known that the clinical appearance of healthy gingival tissues varies
between individuals and even among different teeth. These differences in gingival
tissue play an important role in periodontal health and the outcome of different
treatment procedures. Thus, it has been demonstrated that differences in tissue bio-
types are related to the outcome of periodontal therapy, root coverage procedures,
and implant therapy [11, 12]. In case of surgical root coverage procedures, a critical
threshold thickness of >1.1 mm gingival tissue was found for complete root cover-
age [13]. Therefore, it is important in clinical practice to properly assess the tissue
biotype during examination and treatment planning since variations may signifi-
cantly affect treatment outcomes. In order to describe these varying gingival mor-
phologies, the terms “gingival biotype,” “periodontal biotype,” and “periodontal
phenotype” have been proposed [14]. The term “gingival biotype” usually refers to
the thickness of the gingiva, whereas the terms “periodontal biotype” and “peri-
odontal phenotype” also include the bony architecture, shape of the teeth, and mor-
phologic characteristics of the gingiva. In this context, the gingival thickness is
considered a crucial factor.
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Table 1.1 Characteristics of thin-scalloped and thick-flat biotype (Modified from Esfahrood
et al. [12])

Thin-scalloped biotype Thick-flat biotype

Delicate soft tissue Dense and fibrotic tissue

Highly scalloped soft tissue and osseous Flat gingival and osseous contour

contour

Dehiscences and/or fenestrations of underlying Thick osseous form

bone

Narrow zone of keratinized tissue Wide zone of keratinized tissue

Subtle cervical convexity Pronounced cervical convexity

Interproximal contacts close to incisal edge Broad interproximal contact areas located
apically

Triangular tooth form Square-shaped tooth crowns

More prone to gingival recession Reacts to disease with pocket formation

Several definitions have been proposed over the years to describe various peri-
odontal biotypes [14]. However, in general two major categories of periodontal bio-
types can be found upon clinical examination: a thin-scalloped and thick-flat [15,
16] (Table 1.1). The thin-scalloped biotype is associated with a narrow zone of
keratinized tissue, highly scalloped soft tissue and osseous contours, subtle cervical
convexity, interproximal contacts close to the incisal edge, and a triangular tooth
form. The gingival tissue tends to be delicate, friable, and almost translucent in
appearance [17]. It has been demonstrated that patients with a thin periodontal bio-
type are more susceptible to gingival recession in response to trauma and inflamma-
tion [17-19]. Moreover, Olsson and Lindhe [20] found that subjects with long
narrow teeth have a thin biotype and exhibit more gingival recession compared to
subjects with a thick biotype.

The thick-flat biotype is characterized by a wide zone of keratinized tissue, flat
gingival and osseous contours, pronounced cervical convexity, broad interproximal
contact areas located apically, and square-shaped tooth crowns. The tissue is dense
and fibrotic in appearance with the gingival margin usually placed coronal to the
cemento-enamel junction. Such a tissue is considered to be more resilient to gingi-
val recession and amenable to treatment [20, 21]. More recently, De Rouck et al.
[22] identified the thick-scalloped biotype as a third group characterized by a clear
thick gingiva, slender teeth, a narrow zone of keratinized tissue, and a high gingival
scallop. In general, a thicker biotype is more frequently observed in the population
than a thin biotype [14, 22]. Kan et al. [23] defined gingival thickness < 1 mm as
thin biotype and a gingival thickness of >1 mm as thick biotype. However, one
should be aware that in clinical practice the tissue biotype pattern may vary through-
out the dentition. Thus, clinicians may observe a mixture of thick and thin gingival
tissues in the same dentition. Indeed, the thinnest buccal gingival tissue can be
observed around maxillary cuspids as well as mandibular central incisors, canines,
and first premolars [24, 25]. An overall thinner gingival tissue can be found in
females than in males [25].

The gingival thickness can be assessed by direct visual examination, transgingi-
val probing using a periodontal probe or a needle, probe transparency method,
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ultrasonic devices, and cone beam computed tomography (CBCT) [26]. Although
simple visual inspection is used in clinical practice, it may not be considered a valu-
able method to identify the tissue biotype [27]. Transgingival probing is a simple
and effective method to assess gingival thickness but must be performed under local
anesthesia [26]. The disadvantages of the CBCT technique are the costs of the scan
and the exposure to radiation. Similarly, the ultrasonic method requires additional
hardware, and difficulties in obtaining reliable measurements have been reported
[28]. A simple and reproducible method to discriminate thin from thick gingiva is
based on the transparency of the periodontal probe through the gingival margin [22,
29]. If the outline of the periodontal probe can be seen through the gingiva, the bio-
type is categorized as thin; if the outline of the probe is not visible, it is categorized
as thick.

1.1.4 Microstructural Anatomy

Gingiva is composed of an outer epithelium and an underlying connective tissue
layer termed the lamina propria. The epithelium can be further differentiated into
the oral epithelium, sulcular epithelium, and junctional epithelium.

1.1.4.1 Oral Epithelium

The oral or outer epithelium covers the outer surface of the marginal gingiva and the
attached gingiva, extending from the crest of the gingival margin to the mucogingi-
val junction. Oral epithelium is a keratinized or parakeratinized stratified squamous
epithelium consisting of four cell layers: stratum basale (basal layer), stratum spino-
sum (prickle cell layer), stratum granulosum (granular layer), and stratum corneum
(cornified layer). The oral epithelium provides protection for the underlying peri-
odontal structures and also acts as a barrier against bacterial infection and trauma.

1.1.4.2 Sulcular Epithelium

The oral sulcular epithelium is the extension of the oral epithelium that lines the
lateral wall of the gingival sulcus. It covers the area from the crest of the free mar-
ginal gingiva to the coronal end of the junctional epithelium. Histologically, the
sulcular epithelium consists of a nonkeratinized stratified squamous epithelium.
This tissue is thin and semipermeable and allows passage of bacterial irritants into
the underlying connective tissue [30, 31].

1.1.4.3 Junctional Epithelium

The junctional epithelium is a highly specialized structure that forms a collar around
the cervical portion of the erupted tooth. It extends from the region of the cemento-
enamel junction to the base of the gingival sulcus. Basically, the junctional epithe-
lium is a stratified squamous nonkeratinized epithelium with a high rate of cell
turnover. The junctional epithelium provides the attachment to the tooth surface and
thus forms a structural barrier between the underlying connective tissue and the oral
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environment. Moreover, it also participates in host defense by allowing access for
components of the immune system to the gingival sulcus [2, 32].

1.1.4.4 Gingival Connective Tissue

The connective tissue of the gingiva is located immediately beneath the epithelial
layer and is also known as the lamina propria. Main components of gingival connec-
tive tissue include collagen fibers, fibroblasts, vascular elements, nerves, and ground
substance [32]. The collagen fibers constitute a major part of the connective tissue
volume (60%) and are organized in variously oriented fiber bundles [2, 32]. This
dense network of collagen fiber bundles provides the most coronally positioned
connective tissue attachment to the tooth surface. The fiber bundles also brace the
marginal gingiva against the tooth and thus reinforce the attachment of the junc-
tional epithelium to the tooth. In addition, this system of collagen fiber bundles
accounts for the rigidity and biomechanical resistance of the gingiva, which is nec-
essary to withstand the forces of mastication.

1.1.5 How Much Gingival Tissue Do We Need?

The gingiva (keratinized tissue) is designed to withstand the frictional forces of
mastication and to provide effective protection against bacterial invasion. The ques-
tion whether a certain amount of keratinized tissue is required for the maintenance
of periodontal health and prevention of gingival recession has been controversial for
many years. Lang and Loe [33] proposed that 2 mm of keratinized tissue with 1 mm
of attached gingiva is adequate to maintain gingival health. However, subsequent
studies concluded that in the presence of optimal plaque control, even minimal
amounts of keratinized tissue can be maintained in periodontal health [34, 35].
Therefore, minimal amount or absence of attached gingiva alone is not an adequate
justification for performing gingival augmentation procedures. Nevertheless, there
are different clinical scenarios that are associated with greater plaque accumulation,
inflammation, and gingival recession. In these cases, a minimum amount of 2 mm
of keratinized tissue with 1 mm of attached gingiva has been recommended for
preventing attachment loss and recession [36]. Thus, grafting procedures to increase
the dimension of keratinized tissue may be indicated in the case of subgingival
placement of restorative margins, presence of clasps from removable partial den-
tures, and labial orthodontic tooth movement. In addition, gingival augmentation
may be considered in the presence of a narrow band of unattached keratinized tis-
sue, a deep recession defect extending beyond the mucogingival junction, progres-
sive gingival recession, high frenulum attachment associated with gingival recession,
and persistence of inflammation at the marginal gingiva [36, 37].

Conclusions

The gingiva is the part of the periodontium that forms a tissue seal around the
cervical portion of the teeth and covers the alveolar process. Structurally, it is
composed of epithelial and connective tissues. The primary function of gingival
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tissues is to provide effective protection of the host against mechanical trauma
and bacterial invasion. Variations in anatomy of the gingival tissues play an
important role for clinical practice since they can affect treatment outcomes.
Therefore, it is important for clinicians to consider the quantity and quality of the
gingiva during the treatment planning process.
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Classification of Gingival Recession

Adrian Kasaj

Abstract

Gingival recession is a common finding in many patients and is clinically mani-
fested by an apical displacement of the gingival margin in relation to the cemento-
enamel junction (CEJ). Various classification systems have been proposed to
classify gingival recession defects and to predict final root coverage outcomes.
Among them, the Miller classification is still the most commonly used among
dental practitioners and researchers. This chapter reviews the different classifica-
tion systems available for gingival recession defects and explores the strengths
and limitations of them.

2.1 Introduction

Gingival recession is a common finding in many patients leading to an unaesthetic
appearance and root hypersensitivity. In clinical practice, there is a broad variety of
gingival recession cases with different clinical presentations. Thus, numerous clas-
sification systems of gingival recession defects have been proposed over the last few
decades in the literature [1-4]. These classifications have been introduced to pro-
vide clinical information regarding gingival recession defects in a short and efficient
manner and to help the clinician to establish effective treatment plans. Moreover, a
proper classification of gingival recession defects is an important issue in clinical
trials evaluating different surgical root coverage procedures. The ideal classification
system for gingival recession should therefore consider literature-based and
practice-based evidence about clinical and radiographic characteristics that
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influence the treatment and prognosis of gingival recession defects. However, given
the complexity of gingival recession lesions, it is not surprising that there is yet no
consensus regarding an ideal classification or index of gingival recession.

2.2  C(lassifications of Gingival Recession

One of the earliest classifications was proposed by Sullivan and Atkins [1] and
divided gingival recession into four morphologic categories: “deep-wide,” “‘shallow-
wide,” “deep-narrow,” and “shallow-narrow.” Among these, the deep-wide gingival
recession was the most difficult to treat, and the most predictable was the shallow-
narrow recession. Although this early classification helped the clinician to catego-
rize a gingival recession defect, it was not useful for predicting treatment
outcomes.

Ariaudo [5] identified three classes of gingival recession based on anatomical
features and treatment outcomes. In Class I, the root surface is exposed without
periodontal pockets, and total root coverage may be achieved. In the Class II reces-
sion defect, the root surface is exposed with slight pocketing on adjacent teeth, and
only minimal root coverage may be achieved. In Class III, an exposed root surface
is associated with a deep pocket on the recipient site and/or adjacent teeth, and only
minimal root coverage may be achieved. Mlinek et al. [6] classified gingival reces-
sion into shallow-narrow defects as being <3 mm in both dimensions and deep-wide
defects as being >3 mm in both dimensions.

In 1985, Miller [2] proposed in a landmark article four different classes of gingi-
val recession taking into account the defect depth in relation to the mucogingival
junction (MGJ) and the level of interdental periodontal support (Table 2.1). This
classification was considered useful in predicting the final amount of root coverage

Table 2.1 Miller’s classification of gingival recession

Class I

The gingival recession does not extend to the mucogingival line,
and there is no loss of interdental bone or soft tissue present.
Complete root coverage can be achieved

The gingival recession extends to or beyond the mucogingival
line, and there is no loss of interdental bone or soft tissue
present. Complete root coverage can be achieved

The gingival recession extends to or beyond the mucogingival
line with bone or soft tissue loss in the interdental area or
malpositioning of teeth. Partial root coverage can be achieved

The gingival recession extends to or beyond the mucogingival
line with severe bone or soft tissue loss in the interdental area
and/or severe tooth malpositioning. No root coverage can be
expected
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following a root coverage procedure utilizing a free gingival graft. Later on, this
classification was routinely applied to evaluate outcomes of different root coverage
procedures.

In Miller Classes I and II, the interdental periodontal support is intact, and the
only difference is that in Class II the gingival margin reaches the mucogingival line.
According to Miller, in Classes I and II, a complete root coverage up to the cemento-
enamel junction can be anticipated. In Class III, the marginal tissue recession
extends to or beyond the mucogingival line with a loss of periodontal support in the
interdental area or tooth malpositioning. In these cases, only a partial root coverage
can be anticipated. Finally, in Miller Class IV, the gingival recession extends to or
beyond the mucogingival line, and the loss of interproximal periodontal support
and/or tooth malpositioning is so severe that no root coverage can be anticipated.
There is no doubt that among practitioners and university researchers worldwide,
the Miller classification is still the most widely used classification system for gingi-
val recession defects. Bertl et al. [7] recently evaluated the reliability of Miller’s
classification using 200 clinical photographs and yielded a substantial to almost
perfect agreement among different examiners.

However, more recently, Pini-Prato [8] pointed to some inadequacies of Miller’s
classification. Thus, a major shortcoming of Miller’s classification system is that it
does not accommodate all clinical presentations of gingival recession defects. For
example, it was suggested that it seems difficult to differentiate between Miller
Classes I and II, since there is always a certain amount of keratinized tissue present
apical to the root exposure and therefore the tissue recession cannot extend to or
beyond the mucogingival junction (Fig. 2.1). Hence, it was suggested that Classes |
and I would actually represent a single category. Moreover, a gingival recession with
loss of interdental periodontal support but not extending to the mucogingival line can-
not be classified either in Class I or in Class III (Fig. 2.2). The palatal/lingual reces-
sions are not considered at all in the classification system and cannot be placed in any
of the existing categories (Fig. 2.3). Furthermore, there are no definite criteria to
assess the amount of interdental soft/hard tissue loss to properly differentiate between

Fig.2.1 Limitations of
Miller’s classification. A
tooth with gingival
recession always presents a
minimal amount of
keratinized tissue, and
therefore, the recession
cannot extend to or beyond
the mucogingival line.
Thus, it may be difficult to
differentiate between Class
T and Class 11
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Fig.2.2 Limitations of
Miller’s classification. A
gingival recession with
interproximal attachment
loss that does not extend to
the mucogingival line can
neither be included in
Class I nor in Class III

Fig. 2.3 Limitations of
Miller’s classification.
Lingual/palatal recessions
are not considered in the
classification system

Class IIT and IV defects. Also, the degree of tooth malpositioning for including a
recession in a precise class is unclear. From a prognostic standpoint, it is suggested
that in Class III defects, only partial root coverage is anticipated. However, in a more
recent study, Aroca et al. [9] demonstrated that complete root coverage can be obtained
in Class III defects using a modified tunnel technique plus connective tissue graft.
Concerning Class IV recession defects, no root coverage is anticipated. However, data
from a limited number of case reports suggest that these defects may be improved
after treatment, although the amount of root coverage is not predictable [10].

Several other classification systems have been developed over time. Smith [3]
proposed a two-digit Index of Recession (IR) considering the horizontal and vertical
extent of gingival recession. The horizontal component (first digit) was expressed as
a value ranging from 0 to 5 depending on the proportion of the CEJ exposed,
whereas the vertical extent (second digit) was measured in mm on a range from 0 to
9. The index also considered the involvement of facial (F) and lingual (L) surfaces.
A succeeding asterisk was used to denote the involvement of the mucogingival junc-
tion. In molar teeth, separate values were allocated to each exposed root. This index
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seems to be more suitable for the use in cross-sectional and longitudinal studies,
since it appears too complex for use in everyday clinical practice.

In 2010 Mahajan [11] introduced a modification of the Miller classification tak-
ing into account the progress in the diagnosis and in the treatment of gingival reces-
sion defects. This classification separated the extent of the recession in relation to
the mucogingival junction from the criterion of interproximal attachment loss and
included criteria to establish the amount of interproximal periodontal support to dif-
ferentiate between Class III and Class I'V. Moreover, it was suggested to include the
gingival profile for the prognostic evaluation of treatment outcome. Four recession
types based on the traditional Miller classification were identified and modified
based on the abovementioned parameters. In Class I, the recession did not extend to
the mucogingival line, while in Class II the recession reached the mucogingival line.
The Class III included gingival recession with interproximal bone or soft tissue loss
up to cervical 1/3 of the root surface and/or malpositioning of teeth. Class IV com-
prised recession defects with severe interproximal bone or soft tissue loss greater
than cervical 1/3 of the root surface and/or severe malpositioning of teeth. According
to the Mahajan classification [11], Class I and Class II defects with a thick gingival
profile have the best potential for a favorable treatment outcome. The Mahajan clas-
sification system was subsequently verified on 26 patients with a total of 175 gingi-
val recessions demonstrating a high level of agreement among examiners rating the
recessions [12].

Pini-Prato et al. [13] described a classification system of dental surface defects in
areas with gingival recession (Table 2.2). Considering the presence (Class A) or
absence (Class B) of the CEJ on the buccal surface and the presence (Class +) or
absence (Class —) of cervical discrepancies (a step), four different conditions could
be identified (A+, A—, B+, B—). The proposed classification system was clinically
validated and subsequently used on 1010 gingival recessions to examine the distri-
bution of the four classes. In 46% of gingival recessions, the CEJ was identifiable
without any surface discrepancy (Class A—), whereas 24% of the recessions were
associated with an unidentifiable CEJ and a surface discrepancy (Class B+). In 15%
of the recessions, the CEJ was not identifiable and there was no associated step
(Class B—) and 14% showed an identifiable CEJ associated with a root surface
defect (Class A+). The proposed classification takes into account the condition of
the exposed root surface and may be used in combination with a classification of
periodontal tissues to obtain a precise diagnosis of gingival recession areas and to
select an appropriate treatment approach.

Table 2.2 Classification of surface defects in areas of gingival recession [13]

Class Description

Class A — Identifiable CEJ without a surface discrepancy (step)

Class A + Identifiable CEJ with a surface discrepancy (cervical step
>0.5 mm)

Class B — Unidentifiable CEJ without a surface discrepancy (step)

Class B + Unidentifiable CEJ with a surface discrepancy (cervical step

>0.5 mm)
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Table 2.3 Classification of gingival recession based on the interproximal CAL [4]

Class Description

Recession type 1 (RT1) Gingival recession with no loss of interproximal attachment

Recession type 2 (RT2) Gingival recession with loss of interproximal attachment less than or
equal to the buccal attachment loss

Recession type 3 (RT3) Gingival recession with loss of interproximal attachment higher than
the buccal attachment loss

More recently, Cairo et al. [4] introduced a new classification system of gingival
recession using the level of interdental clinical attachment as an identification crite-
rion (Table 2.3). This system identified three recession types. Recession type 1
(RT1) included defects without loss of interproximal attachment. These kinds of
defects are usually linked to traumatic toothbrushing exhibiting an otherwise healthy
periodontium. Gingival recessions associated with interproximal attachment loss
were considered as recession type 2 (RT2) defects. The amount of interproximal
attachment loss was less than or equal to the buccal site, representing in the majority
of cases defects associated with horizontal bone loss. In recession type 3 (RT3), the
interproximal attachment loss was higher than the buccal site and may be associated
with an interproximal intrabony defect. Thus, Classes RT2 and RT3 summarize
recession defects which have occurred due to periodontal disease. Cairo et al. [4]
showed a high reliability of this classification system and suggested that the level of
interproximal attachment can be used to predict final root coverage outcomes. Thus,
RT1 defects showed a higher mean recession reduction compared to RT2 defects
following root coverage.

Kumar and Masamatti [14] recently introduced a new classification system of
gingival recessions based on the position of the interdental papilla and the extent
of buccal/lingual/palatal recessions. In this classification, recessions with no loss
of interdental bone or soft tissue were considered as Class I defects, whereas Class
IT and Class III defects were associated with interdental bone/soft tissue loss with
or without tissue recession. Class I was further subdivided on the basis of the posi-
tion of the gingival margin in relation to the CEJ (Class I-A, Class I-B). Similarly,
Class II was further subdivided into three subclasses (II-A, II-B, II-C) describing
clinical situations with or without marginal tissue recession. Finally, Class III was
further subdivided into two subclasses (Class III-A, Class III-B) based on the
extent of the marginal tissue recession. This classification further considered if the
recession defect was located on the facial (F) or lingual (L) aspect of the tooth.
Furthermore, the authors proposed a separate classification system for palatal
recessions. A subsequent study by Kumar et al. [15] classified 1089 gingival reces-
sion defects according to Kumar and Masamatti’s criteria and Miller’s criteria and
compared the clinical applicability of both classification systems. The results of
the study showed that all recessions could be classified according to Kumar and
Masamatti’s criteria, whereas only 34.61% of the cases could be classified accord-
ing to Miller’s criteria. Especially cases with interdental attachment loss and loca-
tion of the gingival margin coronal to the mucogingival line as well as palatal/
lingual recessions remained uncategorized by Miller’s classification. According to
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the authors, the proposed classification system can be used to classify gingival
recession defects and may help to overcome some of the limitations identified in
Miller’s classification.

It is obvious that gingival recession represents a common clinical condition in our
patients with a wide variety of clinical manifestations. The classification of all gingi-
val recession cases is a very important issue in daily clinical practice and in clinical
trials to facilitate a correct diagnosis and to predict the final root coverage outcomes.
Furthermore, a proper classification system of gingival recession defects may be
used to enhance communication among dental professionals and their patients.
However, it is important to point out that the assignment of a gingival recession
defect to one class in a classification system cannot be considered the sole prognostic
factor to predict the final root coverage outcomes. Thus, further patient-related (e.g.,
smoking), tooth-/site-related (e.g., recession depth, root surface caries, presence of
frenum attachment, thin/thick tissue biotype), and technique-related (e.g., experience
of the clinician, flap design, flap tension at closure) prognostic factors can influence
the outcome of recession coverage procedures. Thus, prediction of final root cover-
age outcomes remains a complex process and should be based on reliable evidence.

Conclusions

Taken together, several different classification systems of gingival recession have
been proposed over the past decades. Among them, the 1985 Miller classification
is a widely accepted and commonly used classification scheme for gingival
recession defects worldwide. However, more recently some limitations of the
Miller classification have been pointed out by some researchers, and new clas-
sification systems have been proposed to overcome them. Nevertheless, as yet,
there is no evidence that one classification system is better than any other.
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Etiology and Prevalence of Gingival
Recession

Adrian Kasaj

Abstract

Gingival recession is a highly prevalent problem affecting individuals of all ages
worldwide. Before considering any therapeutic strategies for gingival recession
defects, it is important to identify the underlying etiological factors that contrib-
uted to the development of the clinical condition. The main etiological factors for
gingival recession are plaque-induced periodontal inflammation and mechanical
trauma caused by improper toothbrushing habits. Several other predisposing and
precipitating factors have also been implicated in the etiology of gingival reces-
sion. The aim of this chapter is to summarize the different etiological factors
contributing to the development of gingival recession. Furthermore, the preva-
lence of gingival recession among different populations will be described.

3.1 Introduction

Gingival recession is a common condition seen in many patients with a wide varia-
tion in clinical presentation. The main characteristic of gingival recession is the
apical migration of the gingival tissues with subsequent exposure of the root surface
to the oral environment. Many patients may exhibit extensive gingival recession
being unaware of this condition and without experiencing any symptoms. On the
other hand, in many patients gingival recession is often causing esthetic impair-
ment, fear about tooth loss, dentin hypersensitivity, or root caries. In general, gingi-
val recession may occur in patients with either high or poor standards of oral
hygiene. In patients with good oral hygiene and without signs of periodontal
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disease, gingival recession is most commonly located at the buccal tooth surfaces,
and there is no interproximal attachment loss present. In contrast, gingival recession
as a consequence of periodontal disease is associated with interproximal attachment
loss and may involve all tooth surfaces.

The successful prevention and management of gingival recession is based on a
thorough assessment of the underlying etiology. Thus, the first step is to identify and
modify the etiological factors related to the development of gingival recession if
possible. Today, the exact mechanism by which gingival recession occurs is not
fully understood, and it is suggested that it has a multifactorial etiology. Such condi-
tion frequently results from a combination of various factors that can be broadly
categorized into predisposing and precipitating factors. Predisposing factors include
local anatomic conditions that favor the occurrence of gingival alterations, whereas
precipitating factors contribute to the onset of gingival recession.

3.2  Predisposing Factors for Gingival Recession
3.2.1 Bone Dehiscence/Fenestration Defects

Clinically, gingival recession is always accompanied by a lack of alveolar bone at
the affected sites. It is therefore not surprising that dehiscence/fenestration defects
of the alveolar bone are strongly associated with the development of gingival reces-
sion [1, 2]. Bernimoulin and Curilovic [3] performed intrasurgical examinations of
the alveolar bone in selected areas of gingival recession and found a positive cor-
relation between gingival recession and underlying bone dehiscence. The anatomy
and position of the tooth also affect the thickness of the alveolar bone and predis-
pose the site to gingival recession [4, 5]. However, such morphological defects of
the alveolar bone alone may not necessarily result in the development of gingival
recession. Indeed, many dehiscence and fenestration defects may be an incidental
finding during flap procedures or remain undetected. Thus, further factors are nec-
essary to cause a loss of the overlying soft tissue.

3.2.2 Dimensions of Gingiva

For many years, the presence of a certain amount of keratinized tissue was consid-
ered critical for the maintenance of periodontal health and prevention of soft tissue
recession (see Chap. 1). However, evidence has demonstrated that the height of
keratinized tissue is not a critical factor for the prevention of gingival recession
provided that traumatic toothbrushing and inflammation are controlled [6-8]. Thus,
the thickness of gingiva is considered more important than its width in predicting
gingival recession. Indeed, it has been demonstrated that areas with thin and fragile
gingival tissue are predisposed to gingival recession in the presence of plaque-
induced inflammation or trauma [9]. Baker and Seymour [10] suggested that in thin
tissue a localized inflammatory process may cause destruction of the entire
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Fig. 3.1 Gingival recession at lower central incisors associated with high frenum attachment.
Note the buccal displacement of the central incisors and the minimal amount of keratinized tissue
apical to the exposed root surfaces

connective tissue portion of the gingiva, resulting in a complete breakdown of the
marginal soft tissue. Thus, the presence of thin and fragile gingival tissue acts as a
predisposing factor for gingival recession.

3.2.3 Aberrant Frenal Attachment

The presence of an aberrant frenal attachment is considered another predisposing
factor for gingival recession. Thus, a high frenum attachment may cause a direct
pull on the marginal gingiva and may interfere with plaque control (Fig. 3.1).
However, contradictory results have been reported concerning the influence of fre-
nal involvement on the position of the gingival margin [11, 12]. Nevertheless, a
frenum attached closely to the gingival margin with a shallow vestibule and a mini-
mal amount of keratinized tissue should be considered to increase the risk for the
future development of gingival recession.

3.3  Precipitating Factors for Gingival Recession
3.3.1 Toothbrushing Trauma

Traumatic toothbrushing is considered to be an important causative factor in the
development of gingival recession, although the evidence is currently inconclusive
[13, 14]. Gingival recession related to toothbrush trauma usually occurs in patients
with a high level of oral hygiene and is more frequent at buccal than at approximal
and lingual surfaces (Fig. 3.2). This type of recession is generally characterized by
low levels of plaque and may be associated with non-carious cervical lesions
(Fig. 3.3). Tezel et al. [15] reported that in right-handed people gingival recession
was found in the premolar and canine regions of the right jaw. Similarly, in
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Fig.3.2 Multiple gingival
recession defects as a
consequence of traumatic
toothbrushing

Fig. 3.3 Gingival
recession associated with
non-carious cervical
lesions caused by
continuous traumatic
toothbrushing

left-handed subjects more gingival recession was observed on their left side. Thus,
it seems reasonable to assume that the brushing habits play an important role in the
development of gingival recession. It has been demonstrated that the principal
toothbrushing factors contributing to gingival recession include a noncomplex
brushing technique (horizontal scrub), frequency of toothbrushing, brushing force,
duration of toothbrushing, bristle hardness, and frequency of changing a toothbrush
[14, 16, 17]. More recent data showed no difference in gingival recession between
power toothbrush and manual toothbrush users over a 3-year period [18].

3.3.2 Oral Piercings

Intraoral piercing has gained increased popularity among adolescents and young
adults in the last few years. Hennequin-Hoenderdos et al. [19] reported a prevalence
of 5.2% for oral and perioral piercings in young adults, with a female predominance.
The most common sites for oral/perioral piercings were the tongue, followed by the
lip. Both lip and tongue piercings have been highly associated with the development
of gingival recession [20, 21]. In a recent systematic review, the incidence of gingival
recession appeared to be 50% in subjects with lip piercings and 44% in subjects with
a tongue piercing [21]. Thus, subjects with a lip piercing were 4.14 times more likely
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to develop gingival recession compared to those without a lip piercing. Subjects with
a tongue piercing were 2.77 times more likely to experience gingival recession than
those without a tongue piercing. Therefore, the presence of intraoral piercings should
be considered a major risk for direct mechanical trauma to the gingival tissues.

3.3.3 Subgingival Restorations/Partial Dentures

The subgingival placement of restoration margins is considered another potential
cause of gingival recession. Thus, subgingival restoration margins may cause altera-
tions because of direct trauma to the periodontal tissues [22] or may facilitate the
accumulation of subgingival plaque leading to an inflammatory response and gingi-
val recession [23, 24] (Fig. 3.4). Orkin et al. [25] demonstrated that crowns with
subgingival margins had a 2.65 times higher chance of gingival recession compared
with unprepared contralateral teeth. Moreover, it has been demonstrated that teeth
with subgingival restorations and a narrow zone of keratinized tissue (<2 mm) were
more likely to exhibit gingival inflammation than teeth having submarginal restora-
tions with wide zones of keratinized tissue [26]. Koke et al. [27] showed that sub-
gingival margin placement resulted in attachment loss and gingival recession and
that gingival recession was more likely to occur at sites with a narrow band of gin-
giva. However, it should be considered that a sufficient amount of keratinized tissue
does not necessarily mean that the tissue thickness is enough to resist plaque-
induced inflammation or trauma associated with subgingival restorative procedures.
Thus, clinicians may consider augmentation of gingival tissue dimensions at sites
with minimal or no gingiva before placing subgingival restorations [28].

Several investigations have demonstrated that wearing removable partial den-
tures may influence the periodontal conditions including the incidence of gingival
recession [29-32]. The association between removable partial dentures and the
development of gingival recession has been related to direct tissue trauma and
increased plaque accumulation with subsequent inflammation [2]. Thus, Zlataric
et al. [32] demonstrated that in partial denture wearers, abutment teeth had higher
plaque scores, more gingival inflammation, and gingival recession when compared

Fig. 3.4 Different degrees
of gingival recession in the
maxillary anterior segment
associated with poor
marginal adaptation and
improper contours of
crowns
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to non-abutment teeth. Similarly, Yeung et al. [31] reported a high prevalence of
gingival recession in patients wearing removable partial dentures, especially at den-
togingival surfaces in close proximity (within 3 mm) to the dentures. The authors
concluded that there is a special need for regular oral hygiene reinforcement, scal-
ing, and prophylaxis in patients with removable partial dentures.

3.3.4 Deep Traumatic Overbite

A deep traumatic overbite is another factor that has been implicated in relation to
gingival recession. Thus, it is known that in some cases a deep overbite may lead to
direct soft tissue trauma from the opposing incisal edges and gingival recession may
result [2, 33]. This may manifest on the labial aspects of lower incisors and/or pala-
tal to the upper incisors and is mostly associated with severe Class II Division 2
malocclusion [33]. The orthodontic treatment of a deep bite malocclusion demon-
strated successful resolution of gingival recessions on mandibular incisors [34].

3.3.5 Self-Inflicted Injuries

Traumatic injuries of the gingival tissues have also the potential to cause gingival
recession. It has been reported that gingival recession may be caused by local
cocaine application, placing snuff in the vestibulum, inadequate flossing technique,
fingernail biting, and impaction of foreign bodies [35-37] (Fig. 3.5).

3.3.6 Orthodontic Therapy

Another important factor related to the occurrence of gingival recession is orth-
odontic treatment. A more recent study by Renkema et al. [38] reported that the
overall odds ratio to have gingival recession in orthodontic patients compared to

Fig. 3.5 Localized
recession defect with a
gingival cleft on the
maxillary left first
premolar associated with
flossing trauma
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controls was 4.48. Moreover, it was concluded that the mandibular incisors seem to
be the most vulnerable to the development of gingival recession.

There are several ways how orthodontic therapy can influence the development
of gingival recession.

As long as a tooth is moved within the bony envelope, there is little risk of devel-
oping gingival recession [39]. However, labial orthodontic movement of a tooth out-
side the envelope of the alveolar process may create a bone dehiscence with reduced
facial gingival dimensions, thereby creating a predisposing condition for gingival
recession [39—41] (Figs. 3.6 and 3.7). In such condition, the thickness (volume) of
the marginal soft tissue overlying the dehiscence is an important factor in predicting
gingival recession during or after orthodontic treatment. Thus, a thin marginal soft
tissue without support of alveolar bone is considered more susceptible to mechanical
irritation and inflammation and therefore at greater risk for the development of gin-
gival recession. Indeed, Wennstrom et al. [9] demonstrated that at sites with inflam-
mation, tissue thickness rather than the width of keratinized tissue is the determining
factor for the development of gingival recession during orthodontic tooth movement.
Therefore, gingival augmentation procedures should be considered before a tooth is
moved in the direction of reduced gingival thickness [42].

Fig. 3.6 Mandibular
central incisor with
localized gingival
recession that developed
during orthodontic
treatment. Note the lack of
keratinized and attached
tissue apical to the
recession defect

Fig. 3.7 Postorthodontic
gingival recession affecting
the lower central incisors.
Note the thin gingival
tissue and the narrow band
of keratinized tissue apical
to the exposed root
surfaces
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Orthodontic appliances may also promote the development of gingival recession
by direct mechanical irritation but also by acting as a retention area for plaque [43].
Indeed, Klukowska et al. [44] demonstrated a mean plaque coverage of 42% in
patients undergoing treatment with fixed orthodontic appliances. The use of bonded
orthodontic retainers may also play a role in the development of gingival recession.
It has been demonstrated that postorthodontic fixed retainers are associated with an
increased incidence of gingival recession, plaque retention, and bleeding on probing
[45]. Moreover, bonded retainers placed in a gingival position resulted in greater
gingival recession and inflammation compared to more incisally placed retainers.

3.3.7 Plaque-Induced Periodontal Inflammation

Gingival recession may also manifest as a consequence of plaque-induced peri-
odontal inflammation [46] (Fig. 3.8). Thus, in subjects with periodontal disease, the
inflammatory reaction to the dental biofilm causes connective tissue attachment loss
that may be expressed in the form of gingival recession [2, 46]. Yoneyama et al. [47]
reported that the major feature of destructive periodontal disease with age was
attachment loss with gingival recession. Van der Velden et al. [48] showed an asso-
ciation between gingival recession and periodontitis severity. Similarly, Sarfati et al.
[49] found that gingival bleeding was significantly associated with the severity of
gingival recession. Notably, gingival recession due to inflammatory periodontal dis-
ease is associated with interproximal attachment loss and may involve all surfaces
of the teeth (Fig. 3.8). However, gingival recession may also occur as a consequence

Fig. 3.8 Generalized gingival recession due to chronic periodontitis. Note that gingival recession
affected buccal, lingual, and interproximal sites with a circumferential exposure of root surfaces on
several teeth
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of a localized plaque-induced inflammatory lesion affecting only the buccal aspect
of the tooth [50, 51].

The treatment of periodontal disease may also cause development of gingival
recession. Indeed, several periodontal treatment modalities imply considerable tissue
shrinkage following resolution of the inflammation leading to gingival recession.
Thus, it has been demonstrated that nonsurgical and surgical periodontal therapy will
result in varying degrees of gingival recession during the healing period [52].

3.3.8 Herpes Simplex Virus (HSV) Infection

More recently, it has been reported that gingival recession may be caused by herpes
simplex virus type 1 (HSV-1) infection [53]. The gingival recessions appeared rap-
idly at several teeth and were associated with marginal inflammation of the gingiva
and vesicle formation. A complete destruction of healthy gingival tissue occurred
within a few hours. Moreover, the lesions were accompanied by pain, fever, and
regional lymphadenopathy.

3.3.9 Smoking

Smoking is another factor that has been linked to gingival recession. Indeed, several
studies demonstrated a positive relationship between smoking and the occurrence of
gingival recession [54-56]. However, the exact mechanism of action for this still
remains unclear. Moreover, a 6-month follow-up study in healthy young adults
failed to show that smokers had an increased risk for the development of gingival
recession [57].

3.4 Prevalence of Gingival Recession

Gingival recession is one of the characteristic features of periodontal disease and
an important dental factor in oral health perception. As observed in several epide-
miological studies [49, 58-60], gingival recession is a common manifestation in
various populations worldwide. Depending on the population and methods of anal-
ysis, the prevalence of gingival recession varied among these studies from 50% to
100%. The proportion of subjects with gingival recession appeared to be lower in
younger individuals and increased with age [56, 59]. Moreover, males tended to
show higher levels of gingival recession than females [56, 61]. Recession has been
found in populations with good oral hygiene and those with poor standards of oral
hygiene [58]. Albandar and Kingman [59] found that the prevalence of >1 mm
recession in the adult US population was 58%, with an average of 22.3% involved
teeth per person. A cross-sectional survey among 2074 individuals in France
reported that 84.6% of the subjects between 35 and 65 years had at least one gingi-
val recession [49]. In three-fourths (76.9%) of the sample, recession depths ranged
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between 1 and 3 mm, whereas severe recession depths (>6 mm) were only found
in 1.8% of subjects. Moreover, it was observed that the majority of gingival reces-
sion defects belonged to Miller Class I or IT and that all teeth were affected. Susin
et al. [56] reported a high prevalence of gingival recession in a Brazilian popula-
tion, with more than half (51.6%) of the individuals presenting gingival recession
>3 mm. In New Zealand over 70% of the adult subjects presented one or more
teeth with >1 mm of gingival recession [60]. A 5-year follow-up study in a sample
of Italian dental students found that the number of subjects with at least one buccal
recession increased from 47.8% at baseline to 82.6% at the second examination
[62]. Moreover, the total number of gingival recessions doubled over the study
period. Matas et al. [63] reported that the prevalence of gingival recession in a
population of Spanish dentists was 85%, which did not change after 10 years.
However, the mean number of gingival recession per subject and mean recession
height increased over 10 years.

Taken together, available data suggest that gingival recession is a common condi-
tion that affects nearly all populations worldwide. The high prevalence points to the
importance of diagnosis and knowledge about gingival alterations as an essential
first step to successful management of gingival recession.

Conclusions

Gingival recession is a common finding seen in patients with either good or poor
standards of oral hygiene. Depending on the extent and severity of gingival
recession, patients may present with esthetic complaints, fear of tooth loss,
hypersensitivity, or root caries. Before creating an appropriate treatment plan for
these patients, it is important to identify and if possible modify the etiological
factors related to gingival recession. Although several factors and conditions
have been reported to be associated with gingival recession, the two most com-
mon causes include mechanical trauma such as vigorous toothbrushing and
plaque-induced inflammation. Therefore, the clinician should consider various
interventions aimed at modifying or reducing tissue trauma and/or inflammation
in susceptible patients to prevent gingival recession.
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Abstract

This chapter offers a practical approach to the diagnostic process in everyday
dental practice. Gingival recessions are highly prevalent, and presence and extent
increase with age.

When regression of the gingival margin is noticed, a structured diagnostic
process of information gathering should be initiated. As gingival recessions
might have several aetiologies, it is of utmost importance for the practitioner to
be able to compile anamnestic, clinical, and radiologic signs and symptoms, as
well as laboratory information. This process allows for differential diagnoses of
possible underlying reasons and the decision-making in respect to future treat-
ment options or necessities. The assessment of tissue dimensions is necessary to
qualify, quantify, and monitor changes during periodontal, restorative, prosthetic,
orthodontic, or implant therapy or lifelong maintenance. The practitioner shall be
enabled to recognize underlying predisposing and precipitating causes for gingi-
val recessions, evaluate possible risk factors, assess potential for progression,
and build a solid base for further decision-making.
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For definitions refer to Chap. 1.

4.1 Chief Complaint, Specific Reason for the Visit or Referral

Get to know your patient: Make sure you understand the patient’s demands, expec-
tations, and fears. Miscommunication in the very beginning of a therapeutic rela-
tionship may cause future troubles and even elicit legal consequences.

e What is the patient’s chief complaint?
Note: Many patients complaining of receding gums do in fact fear future tooth loss.
s the patient in pain, and is tooth/root sensitivity reported?
e How relevant or important are any aesthetic problems subjectively? Is there com-
plaint of “a toothy smile”/tooth discoloration/black triangles?
Note: For evaluation of subjective items, use of a visual analogue scale (VAS)
may be useful [1].
e Was the problem noticed by the patient himself, or was he made aware of it?
¢ Is the onset of recession acute, or is the history of complaint longstanding?
Is there (documented) progression? What is the time frame of progression? Note:
Patients who were made aware of a problem sometimes report it as if it had
happened “overnight”.

4.1.1 Maedical History

Background: Several systemic diseases and conditions are associated with oral signs
and symptoms [2], and many drugs are known to modify gingivitis/periodontitis [3].
Diabetes mellitus is an important risk factor for periodontal inflammation if poorly
controlled. Last but not least, age, hormonal changes (e.g. puberty, pregnancy, meno-
pause), and stress (at work, financial, domestic, etc.) influence oral tissues. Make
sure that reported diseases and medications do correspond. Regular alcohol use may
have a negative impact on either periodontal tissues and/or adherence to treatment.
Of particular importance for the evaluation of gingival recessions are the following:

e Tobacco use (duration, daily consumption): Very important for the diagnostic
process (less overt bleeding), risk for recession, and healing response [4].

e Dietary habits: Increased risk for caries on denuded root surfaces? Erosive poten-
tial of diet (hypersensitivity, abrasion) [5]?

e Recreational drugs (cocaine, meth, smokeless tobacco, bethel nut, etc.) either
have direct local influence on oral tissues, are a risk factor for caries (by dimin-
ishing saliva flow), or induce negligent behaviour [6].



4 Gingival Recession: Clinical Examination and Diagnostics 35

4.1.2 Dental History

Comprehensive exploration is desirable as past (dental) treatment may be the reason
of today’s problems. Old radiographs and/or photographs and/or casts are useful for
judging progression.

e Orthodontic treatment in the past may be the reason for present recessions.

e Oral appliances (removable partial dentures/denture clasps, occlusal splints,
removable orthodontics, anti-snoring mouthpieces, etc.) may impinge on peri-
odontal tissues.

* A history of periodontitis, or necrotizing ulcerative gingivitis/periodontitis
(NUG/NUP), or (mechanical/chemical) trauma may explain loss of soft and/or
hard tissue attachment, especially interdentally [7].

e Periodontal treatment or surgical procedures may have caused soft tissue
recessions.

e Aesthetic dentistry/splinting/filling on anterior teeth may have been used to mask
tooth drifting/pathological migration/recessions.

e Oral (hygiene) habits
— Oral hygiene aids, toothpastes and mouth rinses, frequency/duration of use
— Nail biting /pen chewing/factitious lesions [8]

4.2 Clinical Examination

Unfortunately, in times of advanced imaging methods, this procedure is sometimes
insufficiently utilized. However, to rule out other pathology, it should be performed
thoroughly. Make use of adequate illumination, dry areas of interest with suction/
compressed air, and inspect and palpate the tissues. Especially in cases of progres-
sive recessions and reported pain, any inflammatory process must be excluded.
Systemic diseases may manifest in the oral cavity. Acute painless lesions are always
suspicious for malignancy. Soft tissues of the muscles, cheeks, tongue, salivary
glands, floor of the mouth, back of the throat, and tonsils should therefore be
included in a systematic examination. All patients should be screened for periodon-
tal disease [9].

Assess factors and their relevance for present soft tissue and/or bone loss, and
identify predisposing and precipitating conditions (those easily modifiable are
marked with an asterisk*) that need to be addressed during future patient manage-
ment (Table 4.1). Determination of the periodontal biotype, defined by parameters
such as gingival thickness (GT), tooth dimension (TD), amount of keratinized
tissue (KT), and bone morphology, is of importance for tissue and patient man-
agement [14].
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Table 4.1 Predisposing and precipitating factors for recessions, adapted from [10-13]

Predisposing factors Precipitating factors

Tooth (mal)position/tipping *Plaque, plaque-induced inflammation:
Gingivitis, periodontitis

Gingival biotype *Calculus

Thin tissue
Functionally inadequate quantity/quality of
keratinized/attached gingiva
Frenum pull/muscle attachment/muscular *Trauma: mechanical, chemical, thermal
dysbalance/shallow vestibulum Smoking
Overzealous toothbrushing/flossing
Piercings
Habits
Deep bite
Bone dehiscence Iatrogenic:
Orthodontic tooth movement
Subgingival restoration margins
Oral surgery
[l-fitting restorations/prostheses

4.2.1 Aesthetic Assessment

Caveat: Objective and subjective findings do not necessarily have to correspond, as
a significant correlation between neuroticism and general satisfaction with face and
body appearance has been found [15]. Still, basic assessment of harmony and sym-
metry should be undertaken and documented. Facial symmetry, angle class relation,
occlusion, dysgnathia, and lip framework at rest, in function, and during smile are
important parameters of red/white aesthetics to be taken into account. Although the
extent of soft tissue display during a smile is not the most important aesthetic issue,
the way the soft tissues are arranged relative to the teeth and lips is of concern in
respect to facial aesthetics: A high lip line draws more attention to an uneven gingi-
val contour [16].

4.2.2 Mucosa

Inspect for adequate lubrification, pigmentation, any lesions, or growths. Aphthous
lesions are often seen secondary to medication (e.g. non-steroidal anti-inflammatory
drugs), stress, or Behg¢et syndrome. Colour changes [17]: pallor can be present with
anaemia, while pigmentation can be associated with ethnicity, tobacco, dietary
intake, medications, diseases, or syndromes. Haematomas, varices, and petechiae
appear to be pigmented. Diffuse swelling and cobblestone mucosa may be seen
even before intestinal symptoms in Crohn’s disease patients.
Special attention should be given to:

* Depth of vestibulum: adequate space for oral hygiene procedures.
e Frenula: possible frenum pull at place of insertion.
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e Scar tissue might exert tension.
e Piercings: position of the intraoral disc in relation to the gingiva [18].

4.2.3 Gingiva

Check for gingivitis and periodontitis; assess colour, contour, texture, and swellings. Is
the colour consistent with the patient’s intraoral pigmentation and skin complexion
(mucogingival disorders, amalgam tattoos, malignoma)? Gingival enlargement/over-
growth may be drug-associated; desquamative gingivitis is often seen with lichen planus,
systemic lupus erythematosus, pemphigus, pemphigoid, and lichenoid reactions [19].

Assess the periodontal biotype [20]: As visual inspection alone is not reliable
enough to judge gingival thickness [21], the gingiva should be described based on
the observation of the periodontal probe shining through [22]. Note that the biotype
may differ between the lower and upper jaw within the same patient [23].

e Gingival biotype (Fig. 4.1a—d) [24, 25]: Categorize according to visibility of
periodontal probe after insertion into the facial sulcus.

— Thin scalloped: association with triangular-shaped crown, subtle cervical con-
vexity, interproximal contacts close to incisal edge, narrow zone of KT, thin
delicate gingiva, and relatively thin alveolar bone (Fig. 4.1a)

— Thick scalloped: associated with slender teeth, thick fibrotic gingiva, narrow
zone of KT, and a high gingival scallop (Fig. 4.1b)

— Thick flat: associated with more square-shaped tooth crowns, pronounced
cervical convexity, large interproximal contact located more apically, broad
zone of KT, thick, fibrotic gingiva, and thick alveolar bone (Fig. 4.1c)

e Width of keratinized (attached and free) tissue/gingiva (in case of implants, i.e.
mucosa) (KT)

— Rolling test: see Fig. 4.2a.

— Staining test: with Lugol’s iodine solution [26]; check medical history for
allergy/thyroid issues; see Fig. 4.2b.

e Width of attached tissue: subtract PPD from width of KT (= KT—PPD)
e Width of KT tissue at neighbouring teeth
* Soft tissue margin level: alterations in gingival morphology, irregularities?

— Draw a line connecting the most apical points of the facial aspect at the mid-
facial level of the soft tissue margins at adjacent teeth.

— Inconsistent heights of gingival margins in comparison with neighbouring
teeth (Fig. 4.3a); incomplete or delayed/altered passive eruption (Fig. 4.3b).

 Interdental papilla

— Presence or absence: loss due to periodontal disease, missing contact point
(Figs. 4.3a and 4.4a), or tooth position next to edentulous area

— Classification of papilla height (distance between the tip of the papilla to a
line connecting the midfacial level of the soft tissue margin of two adjacent
teeth [27]) after identifying anatomical landmarks: interdental contact point
(iCP), facial apical/buccal extent of the cemento-enamel junction (fCEJ), and
interproximal/coronal extent of the CEJ (iCEJ)
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Nordland and Tarnow [28]: normal papilla (fills embrasure space to the apical
extent of the iCEJ); class I (tip of papilla between iCP and most coronal
extent of iCEJ); class II (tip of papilla at or apical to iCEJ but coronal to the
apical extent of fCEJ) (Fig. 4.3a); class III (tip of papilla level with or api-
cal to fCEJ) (Fig. 4.6a)

e Cardaropoli et al. [29]: Papilla Presence Index (PPI) 1-4 (Figs. 4.3a and 4.4a)

Fig. 4.1 (a) Thin-
scalloped biotype,
periodontal probe shining
through delicate free
gingiva, PPD 1 mm; note
location of papilla tips due
to natural diastemas and
recessions mostly at teeth
with buccal position; (b)
thick-scalloped biotype; (c)
thick-flat biotype with
broad band of keratinized
tissue, thick, fibrotic
gingiva
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Fig. 4.2 (a) Rolling test: softly push the adjacent mucosa coronally with a periodontal probe to
identify width of the blanching attached gingiva/tissue. (b) Staining test with Lugol’s iodine: gly-
cogen containing mucosa stains brownish in contrast to orthokeratinized gingiva

Fig. 4.3 (a) Irregular gingival scallop due to developmental enamel indentation #11, loss of cen-
tral papilla height (class II (Nordland and Tarnow), PPI 3 (Cardaropoli et al.)); (b) inconsistent
height of gingival margin (incomplete eruption of #32, #42, recession in #31)

e Gingival thickness
— Transgingival probing: After local anaesthesia a periodontal probe or a needle is
pierced vertically to the mucosal surface (optionally a silicone disc can be placed
to facilitate reading of the measurement) until resistance of the bone is felt [30].
— Ultrasonic pulse-echo [31]: SDM® (Krupp Corp., Essen, Germany; manufac-
turing discontinued)
e Aberrant frenal insertions: Ankyloglossia? Blanching? (Fig. 4.4a—d)
e Oral hygiene-induced or self-induced lesions
— Stilman’s clefts? Incomplete (red) or complete (white) lesions [32],
(Fig. 4.5a—)
— McCall’s festoons
— Gingival erosions (Fig. 4.5d)

4.2.4 Periodontal Assessment
Make use of a periodontal probe with millimetre markings (e.g. North Carolina,

UNC-15, Williams). Assess gingival inflammatory status. Gently run the periodon-
tal probe around the gingival margin area at the dentogingival junction: No bleeding
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Fig.4.4 (a) Buccal position of #31 and #41 and gingival recession, very thin zone of KT, frenum
pull, blanching, missing contact point, low interdental central papilla (PPI 4 (Cardaropoli et al.);
(b) irregular frenum, frenum pull at #13 with blanching; (¢) irregular frenum, lingual position of
#41, lingual recessions, persistent lingual frenum; (d) irregular frenula, buccal recessions #22-25,
cervical abrasions #23, frenum pull and blanching in #23 and #24, possible plaque niche # 24 distal
of frenum insertion

Fig. 4.5 (a) Red Stilman’s cleft at distobuccal root of #27 (note buccal malposition); (b) buccal
malposition of #45, loss of buccal soft (red Stilman’s cleft) and hard tissue, due to overzealous
toothbrushing (however, note insufficient plaque control interdentally); (¢) generalized buccal
recession and abrasions, white Stilman’s clefts #12 and #34; (d) gingival erosion due to self-
inflicted trauma (brushing and flossing) #33, red Stilman’s cleft #32
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Fig. 4.6 (a) Healthy (in #12 and #11 reduced) periodontium (note circumferential recession, loss
of interdental papilla due to past periodontal disease/treatment), incomplete eruption of #13,
papilla height class I1I between #12 and #11 (Nordland and Tarnow), (b) assessment of width, and
(c) height of recession making use of a periodontal probe or (d) a caliper (note extremely thin
blanching buccal tissue in #31)

correlates with healthy conditions. Note: In heavy smokers there might be dimin-
ished bleeding.

» Exposure of tooth root surface visible: gingival recession (REC) (i.e. “location of
the gingival margin apical to the cemento-enamel junction” [33]). This might be

a result from apical migration of either uninflamed gingival tissues with normal

bone levels or in the case of periodontal bone loss, or as a combination of both.

— Location: facial/oral or proximal?

— Note: If interproximal recessions are visible, circumferential loss of attach-
ment is present (Fig. 4.6a).

— Single/multiple?

 Identification of the CEJ: in healthy situations normally not visible, as covered

by free marginal gingiva [34] (Chap. 1, Fig. 1.1)

— Tactile approach with 45° angulated probe: beware of diagnostic pitfalls such
as with cervical abrasions, restorations, rotated teeth, and incompletely
erupted teeth (delayed and altered passive eruption) [35].

— Compare with neighbouring teeth (incomplete eruption; Fig. 4.3b) or estimate
if CEJ is no longer visible/obliterated (Fig. 4.9a—c).

¢ Extension of recession (REC)

— Recession depth: distance free gingival margin (FGM) to CEJ (Chap. 1,
Fig. 1.1, Fig. 4.6b)

Apical border within or beyond the MGJ?



42 C.Bruckmann and G. Wimmer

— Recession width (measured at most coronal part) (Fig. 4.6¢c, d)
e Probing pocket depth (PPD): distance FGM to bottom of sulcus/pocket; use stan-
dardized gentle probing force (0.25 N), probe angulation 0-10°
— Guide probe along root surface until first resistance of the gingival connective
tissues is met, “walk probe” around tooth, measure deepest measurement at 6
sites (3 b, 3 1) to the nearest millimetre. Record measurements as positive
numbers if apical of CEJ; when the gingiva is extending above the CEJ, record
as negative numbers (Fig. 4.7).
¢ Clinical attachment level (CAL) = REC + PPD.
* Assess bleeding on probing (BoP) or exudation within 30 seconds after probing
as they are signs of inflammation.
¢ In molars assess presence, location, and extent of furcations [36].

4.2.5 Teeth

Check for patient’s oral hygiene (plaque, supra-/subgingival calculus) and anatomi-
cal features such as furcations, grooves, enamel projections, concavities (Fig. 4.3a),
and resorptions. Determine tooth/root position, CEJ, and tooth form: Tooth form
determines the most apical point of the contact area and has been found to correlate
with the extent of the keratinized tissue KT, its bucco-lingual gingival thickness
(GT), as well as height of the interdental papilla [37]. Furthermore it is a predictor
for gingival and buccal alveolar bone thickness [38].

e Tooth form [39]
— Square: associated with thick-flat tissue, large interproximal contact located
more apically, a broad zone of KT, thick, fibrotic gingiva, and a comparatively
thick alveolar bone

Fig. 4.7 (a) Buccal position/rotation of #31, root proximity #31/32, interdental and buccal reces-
sions up to 5 mm in 5th sextant, PPD up to 5 mm, CAL up to 10 mm (#31); (b) periapical radio-
graph of #31/21 with bone loss of more than 2/3 of the root length



4 Gingival Recession: Clinical Examination and Diagnostics 43

Fig. 4.8 (a) Multiple misalignments of front teeth in all three planes; (b) same case as 4.6b—d:
buccal malposition of #31 (Miller class I recession), #41 (Miller class II recession), minimal zone
of keratinized attached gingiva, marginal gingivitis in #41

— Square-tapered: higher interproximal papilla, less keratinized tissue, and thin-
ner bucco-lingual GT than patients with square teeth
— Triangular: association with higher interproximal papilla, less keratinized tis-
sue and thinner bucco-lingual GT, and a relatively thin alveolar bone
e Tooth (mal)position in the arch in three planes: rotated, tilted, displaced, and
incompletely erupted (Figs. 4.1a, 4.4a, c, 4.5b, 4.7a, and 4.8a, b)
— Vertical (apical-coronal): cervical portion apical or coronal of the FGM of
adjacent teeth (Fig. 4.8a)
— Sagittal (buccal-lingual): variability of gingival thickness and underlying
bone plate (Fig. 4.8b)
— Horizontal: crowding, rotation (Fig. 4.8a)
e Caries and non-carious tooth substance loss (erosive/abrasive lesions,
Fig. 4.9a [40])
— For identification of the former CEJ, try to compare with adjacent teeth
(Figs. 4.5¢ and 4.9b).
e Hypersensitivity of root surface?
* Sensitivity to thermal testing: pulpal pathology
e Mobility: horizontal and/or vertical (check with handles of two instruments)
— Signs of occlusal trauma: wear facets, attrition
— Loss of periodontal support

4.2.6 Restorations/Appliances

Assessment of fixed or removable appliances should reveal any trauma to soft or
hard tissues due to impingement, plaque accumulation, or exertion of torque.

e Pre-existing conditions/restorations (class V fillings): Identify former CEJ
(Fig. 4.9a—)
e Overhanging/retentive margins
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Fig. 4.9 (a) Visualization
of amount of non-carious
buccal tooth substance loss
#26, buccal restoration
#23 exceeding the CEJ;
(b) buccal non-carious
tooth substance loss,
assessment of CEJ in #13,
23, 34, and 33 is only
possible in comparison
with adjacent tooth/crown
margins; (¢) multiple
recessions first quadrant up
to 8 mm (#13), buccal
dentinal abrasions

e Clasps, bands, etc.
* Non-passive orthodontic retainers
e Piercings (Fig. 4.10)
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Fig.4.10 (a) Tongue piercing; (b) lingual gingival recession at the opposed tooth #41

4.3 Radiographic Assessment

Single facial/oral recessions might not necessarily need radiographic assessment.
However, as soon as (surgical) treatment is considered, additional information is
warranted. Radiographs for periodontal diagnosis require a longer scale of contrast
compared with caries detection, which can be achieved digitally after image acqui-
sition before interpretation [41]. To obtain correct image geometry, a paralleling
technique must be used.

4.3.1 Periapical Radiograph

e Root morphology and crown-to-root ratio
e Periodontal ligament (PDL) space:
— Widening of the PDL: sign of occlusal trauma or periapical pathology
— Bone hyperdensity of lamina dura: sign of functional adaptation to occlusal
forces
— Loss of PDL: sign of ankylosis
* Root proximity: possible risk factor for periodontal disease (Fig. 4.7b), might
have influence on treatment options [42]
e Furcation involvement: separation coefficient, length of root trunk

4.3.2 Bitewing Radiograph

Due to the perpendicular visualization of the teeth, it is ideal for reliable assessment
of the alveolar crestal bone [43] and diagnosing caries/restorations.

¢ Distance of CEJ to interdental bone crest
— 2 mm: crestal bone loss?
“Fuzziness” on the mesial/distal aspect of the interdental septa indicating loss
of mineral content?
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CEJ discrepancies of adjacent teeth: horizontal or vertical type of bone loss?
Interradicular radiolucencies might indicate possible furcation involvement.
— <2 mm: incomplete eruption?
e Distance of interproximal alveolar crest to contact point: influence on presence
(<5 mm) or absence (>5 mm) of interdental papilla [44]
e Calculus/caries/overhanging or open margins/resorptions?

4.3.3 Panoramic Radiograph

Allows for a general overview of the patient’s maxillofacial structures: bone loss
pattern (horizontal and/or angular, furcation involvement), impacted teeth, periapi-
cal pathologies, etc. Any deviations from normal warrant further intraoral
radiographs.

4.3.4 Cone Beam Computed Tomography

Overcoming the limitations of two-dimensional radiographs CBCT is the only
method that allows for an analysis of the buccal and lingual/palatal surfaces [45, 46]
and an improved visualization of the morphology of a periodontal defect, especially
in the evaluation of dehiscencies, fenestrations (Fig. 4.11a, b), interradicular bone
(Fig. 4.12), and furcation defects [47]. A novel approach using a lip/tongue retractor
allows for visualization and measurement of the periodontal dimensions, gingival
thickness, and the dentogingival attachment [48].

Fig.4.11 (a) Bony dehiscence (right tooth), fenestration (left tooth), and thin buccal plate predis-
pose to gingival regression; (b) bony fenestration and protrusive root
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Fig. 4.12 (a) Thick periodontal biotype, buccal position of #31, clinical signs of inflamed gin-
giva, 1.5 mm buccal recession, loss of interdental papilla, PPD 5 mm on mesial aspect, high fre-
num insertion #41; (b) CBCT of area of interest #31: note demineralized interdental bone

4.4 Data Collection and Documentation

Federal medico-dental jurisdiction warrants adequate documentation: All relevant
clinical findings are archived in a suitable patient record that allows for establishing
a baseline and tracking for any changes during the course of treatment/maintenance.
Traditional clinical assessment of obvious dental problems is to be accompanied by
general medical and psychosocial information [49]. Standardized photographs and
dental casts may serve as longitudinal controls [50, 51]. For written documentation
of facial recessions, special charts have been developed [12, 52].

Conclusions

The above-mentioned steps in assessment of patients presenting with gingival
recessions offer a very comprehensive approach. If the diagnosis can be made
straightforward the application of every mentioned step might not be necessary.
However, if doubts about causative factors remain, a structured diagnostic pro-
cess should be initiated (see Box 4.1).

Box 4.1: Important Steps for Assessment of Gingival Recessions

Visual:

Localized/generalized

Tooth (position in the arch/root torque; hard substance defects, restorations,
pulpal status, etc.)

Mucogingival region/vestibulum: frenula, depth, aberrations, etc.
Measurements (with periodontal probe):

Overall periodontal assessment

Determining gingival biotype

Gingival recession (identification or estimation of CEJ)
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Width of keratinized gingiva/mucosa (amount of attached gingiva/mucosa;
staining with Schiller iodine solution)

Soft tissue margin level (in comparison to the adjacent teeth)

Papilla height

Transgingival probing

Measurements of gingival thickness and contour and bone:
Transgingival probing (ultrasound)

Oral photography

Dental casts

Radiographic bone loss and soft tissue determination (X-ray, ST-CBCT)
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Nonsurgical Management of Gingival 5
Recession and Associated Tooth
Hypersensitivity

Danielle Clark and Liran Levin

Abstract

Gingival recession and associated tooth hypersensitivity occur frequently in den-
tal practice. In order to successfully treat these patients, it is important for the
dental professional to understand the appropriate treatment sequence. For gingi-
val recession and associated tooth hypersensitivity, it is of utmost importance to
first understand the etiology. Etiologic factors range from poor plaque control
and periodontal disease to facial piercings and orthodontic treatment. If the etio-
logical factor is not addressed, any treatment provided to the patient might not be
successful. Once the etiologic factor is identified, then it is important to address
it by either removing it completely or by treating the factor. Next, nonsurgical
treatment options such as the trial of several different sensitivity toothpastes and
in-office desensitizers can be implemented. When these options are completely
exhausted, bonding agents are another nonsurgical treatment option for patients.
More invasive options such as cervical restorations, root canal treatment, and
gingival grafts should be sidestepped for as long as possible as these options
present much greater risk to the patient and can have long-term consequences.
Utilizing this treatment sequence will help patients successfully reduce their sen-
sitivity over the long term in the most noninvasive way. Dental professionals
should understand that proper sequencing of treatment for gingival recession-
associated tooth hypersensitivity is paramount for treatment success.
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5.1 Introduction
5.1.1 Prevalence and Etiology

Tooth hypersensitivity is a common complaint among patients in dental offices.
Reported rates of tooth hypersensitivity range from 10% to 30% [ 1, 2]. Understanding
the appropriate treatment sequence is important in providing the most effective
treatment for patients. Utilizing noninvasive treatments prior to more complex treat-
ments decreases overall risk to patients and is less financially burdensome.

Tooth hypersensitivity involves varying degree of pain. Nonetheless, the pain has
the ability to interfere with a patient’s activities of daily living and requires profes-
sional intervention. Dentinal hypersensitivity can affect all ages but the most com-
monly affected range from 20 to 50 years of age [3]. Females are also more likely
than males to experience sensitive teeth [4]. The teeth involved are usually the
canines and premolars [3, 4]. This is attributed to their protruding placement in the
dentition [3, 4]. Understanding the common findings will aid in an accurate diagno-
sis of dentinal hypersensitivity and lead to timely treatments.

The most accepted cause for dentinal hypersensitivity is described by the hydrody-
namic theory proposed by Brannstrom and Astrom. This theory is based on dentinal
tubule exposure. Dentinal tubules are approximately 0.5 pm in diameter and are nor-
mally covered by the enamel layer of the tooth [5]. If the dentinal tubules become
exposed, the tooth can become sensitive. The hydrodynamic theory attempts to explain
this phenomenon. The theory describes how thermal, osmotic, or physical stimuli
induce fluid movement within the dentinal tubules [6, 7]. This movement has the ability
to activate nerve endings at the dentin-pulp border, resulting in the sharp pain experi-
enced among individuals [5-8]. Due to the prevalence of tooth hypersensitivity, there
are many potential treatment options that can be utilized in the dental office.

This chapter aims to present a summary of the conventional acceptable treatment
options for tooth hypersensitivity based on the available literature and common
practice (Fig. 5.1) [9].

The first step in the treatment of tooth hypersensitivity involves diagnosis and
etiology detection followed by an attempt to reduce or eliminate the contributing
factors for the symptom.

Step 1: Eliminating the Etiology

The main reason for tooth hypersensitivity involves the exposure of dentinal tubules.
Cementum and enamel cover and protect these dentinal tubules in a healthy situa-
tion. However, when the gingival margin recedes past the cementoenamel junction,
the thin cementum is exposed. This protective layer is very thin and easily abraded
away leading to the exposure of the dentinal tubules [10]. The cause of this exposure
has many etiologies which include aggressive oral hygiene techniques, orthodontic
treatment, and facial piercings. In order to prevent tooth hypersensitivity, clinicians
need to be aware of the risk factors for gingival recession. Gingival recession cannot
always be prevented and as a result, recognizing and managing the etiological con-
tribution is the first step in treating patients with tooth hypersensitivity.
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Fig. 5.1 It is important to implement appropriate treatment options based on the individual for
dentinal hypersensitivity. Nonetheless, we must consider the consequence of proceeding with a
surgical treatment before trying noninvasive ones such as eliminating the cause or switching tooth-
pastes. To properly treat the condition, we have to consider the patient’s risk factors and the initial
cause of the sensitivity. As in any condition, we should start with eliminating the causes and then
perform the least invasive option available

5.1.1.1 Aggressive Toothbrushing

Forceful brushing can be destructive to the gingival tissue. Hard-bristled tooth-
brushes are particularly damaging to the soft tissue and can be responsible for gin-
gival abrasion. Vijava et al. argued in 2013 that hard-bristled toothbrushes account
for the majority of tooth hypersensitivity cases [11]. In order to prevent unnecessary
gingival abrasion, soft-bristled toothbrushes should be recommended to patients
along with explanation in regard to why they should use soft-bristled brushes over
hard-bristled brushes. Providing a short explanation may enhance patient compli-
ance. Other co-contributors such as anatomical predisposition may also be involved.
Therefore it is important not to simply stop at one etiology [12]. The European
Federation of Periodontology published guidelines which recommended tailoring
toothbrush design to the individual patient [13]. This involves educating patients on
how to choose appropriate toothbrushes. Figure 5.2 depicts toothbrushes labeled
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Fig. 5.2 The European Federation of Periodontology published guidelines which recommended
tailoring toothbrush design to the individual patient [13]. This involves educating patients on how
to choose appropriate toothbrushes. It is important for patient’s to recognize these labels and pur-
chase soft or ultrasoft toothbrushes

medium and soft. It is important for patients to recognize these labels and purchase
soft or ultrasoft toothbrushes.

5.1.1.2 Toothpaste: Relative Dentin Abrasivity

Toothpaste abrasiveness is measured using RDA (relative dentin abrasivity).
Toothpastes differ in abrasiveness according to their purpose. For example, whiten-
ing toothpastes often have a higher RDA intended to remove stain from the teeth.
Toothpastes with a high RDA are suspected to be a risk factor for dentin exposure.
RDA has been reported to be associated with dentin exposure, and studies have
recommended individuals at a high risk for dentin exposure should use low RDA
toothpastes [14, 15]. The American Dental Association imposes the highest RDA
should be less than 250. When patients present for the treatment of tooth hypersen-
sitivity, clinicians should inquire about the type of toothpaste the patient is using
and recommend a low RDA toothpaste. Although RDA may contribute to dentin
exposure, it is important to look beyond a single etiology.

5.1.1.3 Plaque Control

Plaque contributes to caries and periodontal disease and is associated with tooth
hypersensitivity as well. Because plaque can cover exposed dentinal tubules, a study
by Fukumoto et al. reported that plaque-free teeth were more sensitive [16].
However, plaque accumulation is strongly associated with gingival recession, a con-
sequence of periodontal disease [17]. For reasons beyond treating and preventing
tooth hypersensitivity, patients should be taught proper home care techniques to
manage plaque accumulation (Fig. 5.3). These homecare techniques should include
proper brushing and interdental cleaning. Using a soft toothbrush and interdental
cleaning tools such as wood sticks and interdental brushes is necessary for the effi-
cient removal of plaque. Cleaning techniques should be demonstrated in the patient’s
mouth, and the patient’s competency to perform satisfactory oral care should be
continuously reassessed at recall appointments in an effort to maintain oral health
and prevent tooth hypersensitivity.
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Fig. 5.3 Recommended methods for interdental plaque control

5.1.1.4 Periodontal Disease

Periodontal disease involves bone resorption, attachment loss, and gingival reces-
sion. This leads to the exposure of dentinal tubules making them susceptible to fluid
movement and ultimately tooth hypersensitivity. Studies have analyzed the impact
of periodontal treatment on tooth hypersensitivity symptoms [18, 19]. Although
periodontal health improvements may influence tooth hypersensitivity symptoms,
there is inconclusive research to determine if periodontal treatment has a direct
impact on dentinal hypersensitivity [18, 19]. Regardless, we understand that peri-
odontal disease can lead to tooth hypersensitivity, and as a result, clinicians must be
prepared to prevent or manage this disease in effort to prevent this sensitivity.
Clinicians should also explain to patients that undergoing periodontal treatment
may initially cause tooth hypersensitivity. In order to prevent this sensitivity from
occurring, preventative measures can be implemented. For instance, patients may
benefit from using a sensitivity toothpaste prior to the start of the treatment in order
to decrease the possibility of dentinal hypersensitivity. Nonetheless, providing pro-
active treatment to patients will prevent periodontal disease all together and, conse-
quently, decrease the possibility of tooth hypersensitivity issues.

5.1.1.5 Facial and Oral Piercings

Facial and oral piercings can be destructive to the soft tissue and consequently lead
to gingival abrasion and dentinal exposure. Facial piercings have been found to be
strongly correlated with gingival recession [20-24]. Therefore, if a patient presents
with dentinal hypersensitivity, it is important to consider the potential influence of a
facial piercing. Also, patients should be warned about the consequences of a facial
piercing in the event they present to the dental office with one. Figure 5.4 is an illus-
tration of a soft tissue recession caused by a facial piercing.

5.1.1.6 Orthodontic Treatment
Orthodontic treatment involves tooth movement and changes within the bone support
of the teeth. An unfortunate consequence of orthodontic treatment involves potential
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Fig. 5.4 Soft tissue recession caused by a facial piercing; note the tooth fractures resulted from
the piercing as well

gingival recession. Recession has been reported to be strongly correlated with gingi-
val recession and should be considered a risk factor for dentinal hypersensitivity [20].
A possible explanation for this includes the increased plaque retention experienced by
patients undergoing orthodontic treatment [25]. If the proper oral home care is not
maintained by the patient, it is more likely that the patient may experience attachment
loss leading to the exposure of the dentinal tubules. Consequently, Alani and Kelleher
reinforce the necessity for patients to undergo periodontal screening prior to orth-
odontic treatment [25]. Specific risk factors such as home care, gingival biotype, and
the presence of periodontal disease should be noted and managed before orthodontic
treatment is considered. Another explanation, regarding the relationship between orth-
odontic treatment and gingival recession, involves the movement of the teeth. Jati
et al. explained that orthodontic treatment may predispose patients to developing
recession areas [26]. For example, teeth may be moved toward thin bone, increasing
the risk for potential rapid bone loss. However, Jati et al. acknowledged that orthodon-
tic movement can be planned accordingly to avoid compensating the bone around the
teeth and even prevent recession from occurring in the first place [26]. Although orth-
odontic treatment may either aid or hinder gingival recession, the treatment is highly
valued and often necessary for patients. Therefore, clinicians should inform patients
of the potential outcomes, carefully monitor home care practices, and prepare the
patient to manage any hypersensitivity complaints.

Step 2: Reducing the Dentinal Hypersensitivity

After the etiology or etiologies have been identified and managed, the next step may
involve reducing or eliminating the symptoms of the dentinal hypersensitivity. As a
clinician, the least invasive treatments should be utilized to their maximum potential
prior to moving toward more invasive treatments. Figure 5.1 demonstrates the pos-
sible treatment options from the least invasive to the most invasive.
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5.1.2 Toothpastes/Dentifrice

Special toothpastes are available on the market to treat dentinal hypersensitivity.
Most of these toothpastes contain particular ingredients that effect the nerve polar-
ization or fluid movement occurring within the dentinal tubules. Some of these
ingredients include potassium nitrate, strontium acetate, arginine and calcium car-
bonate, and calcium sodium phosphosilicate. It is important to realize that there are
several mechanisms of actions to the different sensitivity toothpastes and, thus, the
patients can use different types if an improvement is not achieved. Also, most of
those toothpastes require time to the full effect so patients should be advised to use
them for a while before expecting the optimal results.

5.1.2.1 Potassium Nitrate

Potassium nitrate has the ability to depolarize nerves at the dentin-pulp border thought
to be associated with dentinal hypersensitivity (Pronamel, GlaxoSmithKline, Brentford,
London/Maximum Strength Sensitive Toothpaste, Toms of Maine, Kennebunk, Maine,
USA). This nerve depolarization inhibits the nerves from transmitting the signals inter-
preted as sensitivity or pain [27-29]. Reports have shown that potassium nitrate-
induced relief is controversial. Some studies have demonstrated that the use of
potassium nitrate does not affect tooth hypersensitivity, while others claim that patients
report a reduction in symptoms after only 2 weeks of use [30-33]. A recent study found
a significant reduction in tooth hypersensitivity within 4 weeks when subjects used a
toothpaste containing potassium nitrate in combination with zinc citrate [34]. Perhaps
new toothpaste combinations will utilize different active ingredients to increase overall
effectiveness. Although the use of potassium nitrate in dentifrices is controversial,
these toothpastes should be considered an option. Patients may find that this toothpaste
has the ability to relieve their symptoms. In the event that this is not the case, other
sensitivity toothpastes are available as other options. Figure 5.5 is an example tooth-
paste that contains potassium nitrate as an active ingredient.

5.1.2.2 Strontium

Strontium is an active ingredient found in other sensitivity toothpastes (Sensodyne
Original, GlaxoSmithKline, Brentford, London). Strontium’s mechanism of action
effects the fluid movement within the dentinal tubules. Strontium has the ability to
occlude the dentinal tubules, thereby ceasing the fluid movement and, consequently,
inhibiting any stimuli from causing dentinal hypersensitivity [35]. Strontium ions
exchange with the calcium ions in the saliva. This exchange forms strontium crystals
which enter the dentinal tubules and upon accumulation, eventually seal the tubules
[36, 37]. Strontium has been reported to occlude tubules up to 5 pm into the surface
which has been concluded to be significant enough to manage dentinal hypersensitiv-
ity. On the contrary, a recent review of desensitizing toothpastes indicated that there
was not a significant difference between the use of a strontium toothpaste and a pla-
cebo [38]. Therefore, clinicians should recommend patients to sample several tooth-
pastes as each contains different active ingredients. Figure 5.6 is an illustration of one
of the toothpastes that contains strontium as an active ingredient.
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Fig.5.5 Toothpaste containing 5% potassium nitrate
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Fig. 5.6 Toothpaste containing strontium acetate

5.1.2.3 Arginine and Calcium Carbonate

Arginine and calcium carbonate combine to occlude the dentinal tubules ceasing
fluid movement (Colgate Sensitive Pro-Relief, Colgate Palmolive, New York City,
NY, USA). Figure 5.7 shows a sensitivity toothpaste that relies on this occlusion to
relieve dentinal hypersensitivity. The mechanism of this occlusion is proposed to
involve the formation of a positive complex of calcium and arginine with the nega-
tively charged dentin surface [39]. This process is thought to occlude to the tubules
and inhibit fluid movement. Because the combination of calcium carbonate and
arginine is alkaline, there is more uptake of the ions to be deposited within the



5 Nonsurgical Management of Gingival Recession and Associated Tooth 59

ENAMEL REPAIR

Medicinal Ingredients: Arginine 8% w/w,
Sodium Monofluorophosphate 1.1% w/w,
Calcium Carbonate 35% w/w

Ingrédients médicinaux : Arginine 8 % p/p,
monofluorophosphate de sodium 1,1 % p/p,
carbonate de calcium 35 % p/p

Non-Medicinal Ingredients / Ingrédients non
médicinaux: aqua, aroma, benzyl alcohol,
cellulose gum, sodium bicarbonate, sodium
lauryl sulfate, sodium saccharin, sorbitol,
tetrasodium pyrophosphate, titanium dioxide,
xanthan gum

Fig. 5.7 Toothpaste containing arginine and calcium carbonate

dentinal tubules [39]. Several studies have demonstrated the use of arginine and
calcium carbonate to be more effective in relieving dentinal hypersensitivity than
strontium [40]. A recent study found that the use of arginine and calcium carbonate
provided relief of tooth hypersensitivity in patients diagnosed with chronic peri-
odontitis [41]. Patients received nonsurgical periodontal therapy and afterward had
the arginine and calcium carbonate toothpaste applied professionally [41]. Patients
then used the toothpaste twice a day and experienced relief of dentinal hypersensi-
tivity up to 17 weeks after their dental visit [41]. Therefore, patients should be made
aware of the effectiveness of sensitivity toothpastes containing the arginine and cal-
cium carbonate combination and be encouraged to use this toothpaste prior to using
more invasive treatments.

5.1.2.4 Calcium Sodium Phosphosilicate

Calcium sodium phosphosilicate remineralizes the enamel of the teeth and also
occludes the dentinal tubules (Sensodyne Complete Protection, GlaxoSmithKline,
Brentford, London). Figure 5.8 exemplifies a toothpaste that uses these ingredients
to target dentinal hypersensitivity. The sodium ions exchange with the hydrogen
ions which allows calcium and phosphorous to be released from the toothpaste [42].
The calcium and phosphorous then fill the dentinal tubules to the point of occlusion
[42]. Studies have debated the effectiveness of these active ingredients in treating
tooth hypersensitivity [43, 44]. Studies argue that calcium sodium phosphosilicate
is more effective in occluding the dentinal tubules than arginine and calcium car-
bonate; however others show the opposite [42, 45]. In 2016, Sufi and colleagues
analyzed 137 subjects to compare the efficacy of calcium sodium phosphosilicate
and a control toothpaste on tooth hypersensitivity [46]. Subjects brushed twice
daily, and the study found that the toothpaste containing calcium sodium phospho-
silicate provided statistically significant reductions in tooth hypersensitivity
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Fig. 5.8 Toothpaste containing calcium sodium phosphosilicate

compared to the control toothpaste [46]. As a result, there is inconclusive evidence
to support one combination of active ingredients over another. Therefore, it is
important to advise patients on the several different toothpastes and instruct them to
use several different toothpastes until they find one that relieves their dentinal
hypersensitivity.

5.1.2.5 High Fluoride Concentration

Stannous fluoride also has the ability to occlude the dentinal tubules. White and col-
leagues performed an in vitro study which found that specimens treated with stan-
nous fluoride were resistant to acid wear [47]. This was evidenced by the occlusion
of dentinal tubules which suggested that fluoride is capable of treating dentinal
hypersensitivity [47]. In 2015, a meta-analysis demonstrated that five studies found
the use of a 0.454% stannous fluoride dentifrice significantly reduced tooth hyper-
sensitivity [38]. Another in vitro study examined the efficacy of sodium fluoride at
5000 ppm to determine its effectiveness in tubule occlusion [48]. The study found
that the sodium fluoride toothpaste made a significant difference on tubule occlu-
sion and concluded that sodium fluoride at 5000 ppm is potentially useful for tooth
hypersensitivity [48]. Although fluoride’s ability to treat dentinal hypersensitivity is
not extensively studied, it has been shown to be effective in dentinal tubule occlu-
sion. Figure 5.9 is an example of one toothpaste containing stannous fluoride.
Fluoride varnish is a commonly used in-office desensitizer that is shown to be effec-
tive and is discussed later in this chapter. Therefore, it is logical that high fluoride
toothpastes may also be considered a treatment option for tooth hypersensitivity.

Step 3: When Toothpaste Is Not Enough

Patients should utilize many different sensitivity toothpastes before moving on to
more costly treatments for dentinal hypersensitivity. However, in the event sensitiv-
ity toothpaste is insufficient to relieve the symptoms, dentin desensitizers can be
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Fig. 5.9 Toothpaste containing stannous fluoride

used. Dentin desensitizers are considered “in-office” desensitizers that can be more
costly to the patient and unnecessary if toothpastes have not been utilized to the
fullest extent. Local administrations of agents such as fluoride that can also relieve
dentinal hypersensitivity are a valid treatment option if sensitivity toothpastes do
not provide sufficient relief.

5.1.2.6 Fluoride

Fluoride varnish is a popular desensitizer used in dental practice. This desensitizer
is more costly; however the high concentration of fluoride is simple to apply in the
office. The solution is simply painted onto the tooth surface and is set by the saliva.
This prolongs the fluoride uptake compared to using a fluoride toothpaste. Fluoride
varnish does not work to desensitize the nerves within the dentinal tubules; instead,
it enhances remineralization and occludes the dentinal tubules [49]. Fluoride var-
nish has been found to be more effective in relieving dentinal hypersensitivity when
compared to sensitivity toothpastes containing potassium nitrate [49]. Fluoride var-
nish not only provides a significant reduction in symptoms but also provides long-
lasting relief [49]. Fluoride varnish is noninvasive and should be a low-risk treatment
option provided to patients experiencing dentinal hypersensitivity.

5.1.2.7 Hydroxyethyl Methacrylate and Glutaraldehyde

The combination of hydroxyethyl methacrylate and glutaraldehyde is normally
referred to as Gluma (Heraeus Kulzer, Hanau, Germany). To apply Gluma, the tooth
is polished, dried, and then conditioned using the etching material from Gluma for
20 s. Next, the Gluma is rinsed with water, and the area is dried slightly using air.
The Gluma product is then applied onto the moist tooth using a disposable applica-
tor. Two more coats of Gluma are applied and after 15 s, the area is dried with air.
Finally, Gluma is light cured for 20 s. This process can be repeated if the symptom
relief is not adequate for the patient. Gluma is reported to occlude the dentinal
tubules anywhere from 50 to 200 pm into the dentinal tubules [29, 50, 51]. Therefore,
this particular combination of ingredients is useful in treating dentinal hypersensi-
tivity. Different combinations of Gluma are also marketed to treat dentinal hyper-
sensitivity. Gluma is combined with wetting agents and self-etching adhesives in an
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attempt to occlude the dentinal tubules to maximum amount [52]. All three of the
different Gluma combinations are proven to be effective in treating dentinal hyper-
sensitivity and should be considered another noninvasive treatment option provided
to patients. Recently, a split-mouth study compared the effects of Gluma and a
diode laser on tooth hypersensitivity [53]. Both treatments significantly reduced
tooth hypersensitivity; however, one treatment was not superior to the other [53].
Samuel and colleagues also found that Gluma provided a significant reduction in
tooth hypersensitivity immediately after application as well as 15 and 30 days later
[54]. Therefore, the application of Gluma is a valid treatment option in the clinic in
the event that sensitivity toothpastes are inadequate.

5.1.2.8 Oxalate

Another in-office desensitizer is oxalate. This desensitizer works to occlude the
dentinal tubules by forming a complex with the calcium ions that are in the saliva.
A complex of insoluble calcium ions forms and precipitates into the dentinal tubules
[55]. Eventually, the calcium ions accumulate to the point of occlusion thereby
ceasing fluid movement [55]. The occlusion of the tubules is significant enough to
treat dentinal hypersensitivity [56, 57]. Oxalate is also found to be more durable
than other desensitizing agents as it is resistant to the acidic oral environment [57].
Despite the common use of oxalates to tooth hypersensitivity, a systematic review
published in 2011 indicated that oxalates are actually not effective in reducing den-
tinal hypersensitivity [58]. The review acknowledged limitations such as small
sample sizes and different blinding procedures; however it is important to be con-
scious of the efficacy of tooth hypersensitivity products [58]. In the event patients
exhaust the application of toothpastes and other in-office desensitizers to relieve
their dentinal hypersensitivity, in-office desensitizing agents may be considered the
next noninvasive treatment option.

Step 4: When Desensitizing Agents Are Insufficient
Bonding Agents

Bonding agents are utilized to etch the tooth surface. Normally, the etching pro-
cedure is meant to create a rough surface to facilitate the adhesion of a desired
restorative material [53]. Other than restorative dentistry, bonding agents can also
be useful for the treatment of dentinal hypersensitivity [53]. Self-etch bonding
agents contain both acidic components which condition the dentin and monomers
which form a complex with the dentinal layer creating a “hybrid layer” [53]. The
purpose of the hybrid layer is to serve as a protective coating over the dentinal
tubules [45]. It is estimated that the hybrid layer is effective in reducing dentinal
hypersensitivity for up to 4 weeks [53]. Other bonding agents are two-step systems
where the acidic component is applied separate from the monomer and are reported
to be more durable and therefore more effective [53]. The comparison between den-
tin bonding agents, desensitizing toothpaste, and regular toothpastes has been
attempted through randomized clinical trials. Dentin bonding agents are reported to
provide the greatest relief in dentinal hypersensitivity. It was also reported that the
treatment effects due to bonding agents lasted up to 6 months after the dentin
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bonding agents were applied [54]. In 2013, a randomized, controlled, single-blind
study assessed the relief of dentinal hypersensitivity among a non-desensitizing
toothpaste, a desensitizing toothpaste, and a bonding agent [59]. The bonding agent
was applied in the clinic, while study subjects were instructed to use the toothpaste
at home [59]. The tooth hypersensitivity was assessed at baseline, 2 weeks, and
6 months [59]. Although each intervention decreased dentinal hypersensitivity, the
dentin bonding agent provided significantly more relief than the toothpastes at each
of the follow-ups [59]. Dentin bonding agents seem to be a useful treatment for
patients; however the increased cost of this treatment serves as motivation to resort
to sensitivity toothpastes as opposed to moving on to more expensive options
immediately.

Resin infiltration techniques are used as a microinvasive approach to treating
interdental caries lesions [60]. These techniques may have an application in the
treatment of tooth hypersensitivity but have not yet been researched for this type of
application. Clinicians should remain current with treatment options and continu-
ously search for noninvasive treatment options for patients.

In the event the noninvasive treatment options such as sensitivity toothpastes,
in-office desensitizers, and bonding agents fail to relieve a patient’s symptoms,
more invasive treatments may be considered.

Step 5: Moving to More Invasive Treatment Options
Cervical Restorations

Cervical restorations relieve dentinal hypersensitivity by occluding the tubules
with a restorative material. A study that compared the efficacy of cervical restora-
tions and tissue grafts in relieving dentinal hypersensitivity has found that although
there was no difference in the relief of dentinal hypersensitivity symptoms, patients
preferred the tissue graft for esthetic reasons [61]. Potassium nitrate toothpaste was
also compared with cervical restorations, and the restorative material was found to
provide significantly more relief of dentinal hypersensitivity than the toothpaste
application [62]. Because restorative materials occlude the dentinal tubules imme-
diately, patients experience immediate relief of their dentinal hypersensitivity.
Toothpastes generally take more time to be effective, and as a result, cervical resto-
rations are a potential treatment option if immediate relief is demanded. Glass iono-
mer is a specific restorative material commonly used for Class V restorations due to
its ability to bond to dentin and enamel and simultaneously release fluoride. Because
of the advantages of glass ionomer, it may be the recommended restorative material
for the treatment of dentinal hypersensitivity. After assessing the degree of sensitiv-
ity and less invasive treatment options have been exhausted, cervical restorations
may present as another treatment option. However, due to the cost and invasiveness
of the treatment, restorations should be placed with caution.

5.1.2.9 Root Canal Treatment

Root canal treatments involve removing the vital component of the tooth and conse-
quently eliminating all sensory feeling associated with the tooth. Endodontic treat-
ment removes the pulp of the tooth in an effort to treat irreversible pulpitis and
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pulpal necrosis. The replacement of the pulp with gutta-percha would simultane-
ously relieve any dentinal hypersensitivity associated with the root canal treated
tooth. However, dentinal hypersensitivity is not an indication for this invasive pro-
cedure. Root canal treatment should be considered last resort treatment when no
other options relieve the dentinal hypersensitivity.

5.1.2.10 Surgery

A gingival graft intended to cover exposed dentinal tubules is another invasive treat-
ment option for dentinal hypersensitivity. Dentinal hypersensitivity has been
reported to be significantly reduced after a coronally positioned flap and connective
tissue graft are performed [63]. A systematic review from the AAP Workshop inves-
tigated the use of surgical procedures such as root coverage in clinical practice [64].
The review argued that although there is evidence that root coverage procedures can
decrease dentinal hypersensitivity, this procedure should not be used for the sole
purpose of treating this symptom [64]. Although using a gingival graft to cover
dentinal tubules is a treatment evidenced to provide dentinal hypersensitivity relief,
we must understand that surgical procedures present with considerably more risk
than nonsurgical treatment options. In the event more invasive procedures are
required, gingival grafts are a potential treatment option.

5.1.2.11 Laser

The use of lasers in dental treatments is becoming increasingly popular. Studies
regarding the efficacy of laser treatments on dentinal hypersensitivity and investiga-
tions into their mechanisms are ongoing. A recent study found that when an area of
dentinal hypersensitivity was treated using a tissue graft and then treated with a
660 nm laser, there was a significant reduction in symptoms of dentinal hypersensi-
tivity [65]. Other laser treatments that are available include the Nd:YAP, Er:YAG,
He-Ne, and GAIAs. The use of the Nd: YAP laser has been demonstrated to reduce
dentinal hypersensitivity via the occlusion of the dentinal tubules [66]. Middle-
output lasers such as the Nd: YAP, CO2, and Er: YAG lasers also occlude the dentinal
tubules [67] as their mechanism of action; however low-output lasers such as He-Ne
and GAIlAs work by affecting nerve depolarization [68—70]. Interestingly, the evi-
dence supporting the use of lasers in the treatment of dentinal hypersensitivity is
limited due to the observed placebo effect [67]. Despite the proposed efficacy of
lasers in the treatment of dentinal hypersensitivity, more studies are required to
determine if this treatment is valid in the clinical setting. Therefore, laser treatments
may be a future option; however it currently warrants further research.

Conclusions

There are many options for the treatment of dentinal hypersensitivity. Due the
prevalence of this complaint among patients in the dental office, the clinician must
be prepared to treat the symptoms in the most effective order that is patient focused.
Invasive treatments such as surgery present high costs to the patient accompanied
with potential surgical complications, risks, and side effects. Therefore, it is impor-
tant to begin treatment with the most simple and obvious steps. Etiology
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elimination can provide relief on its own and prevent further symptoms from
developing. If the patient still experiences sensitivity, toothpastes designed to
relieve the symptoms should be used. In this step, it is important to remind patients
that the process may take time and that a variety of toothpastes should be used
since the mechanism of action varies among toothpastes. Other more costly yet
less invasive options such as bonding agents are available to patients, and finally, in
the event noninvasive treatment options are exhausted, more invasive options such
as surgery may be presented as treatment options to the patient. Utilizing these
treatment options in the appropriate order will lead to patient-focused treatment
plans that are efficient and effective in treating dentinal hypersensitivity.
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Basic Principles of Periodontal Plastic
Surgery

Stefan Fickl

Abstract

Oral wounds heal according to well-established biological principles. Surgical
wounds around teeth may be regarded as critical wounds as a complete submerged
healing without bacterial contamination seems to be difficult due to the tooth, which
penetrates through the epithelial integrity. Therefore, in particular when dealing
with oral wounds, special care has to be taken in order to reach the goal of optimal
tissue healing. In this context basic surgical principles such as patient selection, suf-
ficient pretreatment, delicate tissue handling without compromising the blood sup-
ply of the flaps, and an adequate postoperative regimen are of utmost importance.

6.1 Introduction

Coverage of recession-type gingival defects usually involves surgical procedures to
restore function and esthetics. Different procedures have been described for recession
coverage involving flap techniques, free autografts (i.e., subepithelial connective tissue
grafts, free gingival grafts), use of growth factors (i.e., enamel matrix derivative), and
combinations of these [1]. In particular, in the field of plastic periodontal and implant
surgery, wound healing is of utmost importance, as delicate flap designs are often
applied and routinely combined with free grafting procedures. Consecutively most of
the available review articles conclude that inhomogeneity of the treatment results fre-
quently occurs, pointing out a high technique sensitivity of the procedure [2, 3].
Irrespective of the specific surgical technique, basic surgical principles have to be
respected to achieve optimal treatment outcomes. Wound healing in periodontal sur-
gery is generally challenging due to the opposing avascular hard tissue structures. In
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plastic periodontal surgery, the therapeutic outcome may depend even more on opti-
mal blood supply as inlay grafting techniques are often utilized, which receive their
nutrition by plasmatic diffusion from the flap and/or the underlying tissue.

In a series of review articles on the biology of periodontal wound healing, it was
pointed out that optimal periodontal regeneration is depending on three major fac-
tors [4—6]: first space provision, i.e., by means of a tissue barrier or a subepithelial
connective tissue graft, second wound stability (i.e., flap tension), and third primary
intention healing (i.e., blood supply of the flap). It is the aim of this chapter to elabo-
rate on basic surgical principles of periodontal plastic surgery (primary intention
healing, wound stability).

6.2 Primary Intention Healing

Primary intention healing without bacterial contamination of the wound is a prereq-
uisite for optimal tissue healing in periodontal plastic surgery. This can only be real-
ized, if an optimal blood supply of the flap and its underlying tissue can be maintained.
The following factors are key factors to promote primary intention healing.

6.2.1 Systemic Factors

Surgical procedures for root coverage are elective interventions. Therefore, ade-
quate compliance of the patient in performing oral hygiene measures is necessary to
avoid an unsatisfying healing process. Healthy and fibrous soft tissue structures
may allow precise incision and suturing, and additionally the incidence of wound
infection is increased, when poor oral hygiene is witnessed (Fig. 6.1). Poor oral
hygiene has been demonstrated to negatively affect treatment outcomes, for exam-
ple, in regenerative periodontal surgeries [7]. In order to assure acceptable presurgi-
cal periodontal conditions, full-mouth bleeding scores are recommended to be
below 20% [8]. A second major factor jeopardizing optimal tissue healing is ciga-
rette smoking. Cigarette smoking has been demonstrated to negatively influence
treatment results in periodontal surgeries [8]. It is therefore strongly recom-
mended—in particular in elective surgeries—to ensure optimal patient oral hygiene
and to exclude smokers from these surgeries.

6.2.2 Blood Supply of the Wound

Periodontal surgery and plastic periodontal surgery induce interruption of the vas-
cular support leading to a decrease in flap perfusion postsurgically. In classic peri-
odontal surgeries, the presurgical perfusion rates of the flaps were only reestablished
by day 15 [9]. When applying minimal-invasive procedures (reduced flap designs,
atraumatic flap preparation), blood flow returned significantly faster (day 4) to pre-
surgical levels [10], implying that atraumatic handling and limited extension of the
flaps may lead to faster revascularization.
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Fig. 6.1 Soft tissue
structures devoid of any
residual inflammation
allowing tissue
manipulation with high
precision

Fig. 6.2 Split-thickness
flap preparation for optimal
flap mobility and nutrition
for underlying grafts

In particular, in the field of plastic periodontal surgery, clinical studies have
clearly shown that a minimal-invasive surgical procedure has a significant impact on
revascularization of avascular subepithelial connective tissue grafts also leading to
favorable clinical outcomes measured as complete root coverage [11]. A series of
case reports and a controlled clinical trial on periodontal regeneration demonstrated
that a microsurgical approach is able to accelerate wound healing and improve the
rate of primary soft tissue closure. This was demonstrated by an early wound heal-
ing index and primary wound closure in over 90% of all reported cases [12-15].
This minimal-invasive approach involves limited incisions and minimal flap reflec-
tion but also includes refined instruments and adequate preoperative measures.

6.2.3 Flap Preparation

Full- and split-thickness flaps are the most commonly used flap techniques in plastic
periodontal surgery. Although split-thickness flaps are advocated to be superior to
full-thickness flaps in terms of flap mobilization (Fig. 6.2), it should be kept in mind
that split-thickness procedures are technically demanding and both flap techniques
induce bone remodeling [16].
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Fig. 6.3 Intra-sulcular
incision retains all vessels
of sulcular and periodontal
soft tissue in the flap

Fig. 6.4 If vertical
releasing incisions are
necessary, they should be
placed medially and as
short as possible

The design of oral surgical flaps is substantively based on the vascularization of
the oral mucosa. In contrast to subepithelial connective tissue grafts, which obtain
their nutrition by plasmatic diffusion [17], flaps are comprised of an established
network of vessels. Thus, maintaining blood supply is the main concern, when plan-
ning flap designs. Recommendations for appropriate flap designs have been pre-
sented in a human cadaver study laying the anatomical foundation of incision
planning. Findings from these studies are that marginal/paramarginal incisions
should be avoided (Fig. 6.3) and releasing incisions placed as short and medially as
possible (Fig. 6.4) [18]. As an addition flap thickness also seems to be an important
factor for primary intention healing (Fig. 6.5). A review article has pointed out that
flap thickness of less than 0.7 mm may negatively influence flap vascularity [19].

These basic considerations have also been validated clinically, as studies clearly
demonstrated that a minimal-invasive flap design leads to significantly better regen-
erative results when compared to more invasive techniques [20]. This is also accom-
panied by reduced patient morbidity [20]. Studies in the field of plastic periodontal
surgery have shown that surgical approaches, where releasing incisions are avoided,
yielded statistically significant better results when compared to classical incision
techniques with vertical releasing incisions. As a conclusion flap designs should be
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Fig. 6.5 Flap thickness
should not fall below
0.8 mm

restricted to the most possible limited design, and an adequate flap thickness should
be maintained and monitored during surgery.

6.2.4 Flap Mobilization

In particular, in plastic periodontal surgery, flaps have to be repositioned to cover
denuded root surface leading to increased flap tension. Flap tension seems to be
one of the key issues, when considering successful root coverage outcomes. Pini
Prato et al. conducted a randomized controlled clinical trial on the influence of
extensive flap releasing. It could be shown that extensive periosteal releasing led to
a mean flap tension of 0.4 g in the test side, while non-released flaps revealed
residual flap tension of 6.5 g [21]. As a consequence, mean root coverage was sig-
nificantly higher in the test group. Also Burkhardt and Lang evaluated flap tension.
While flaps with minimal tension resulted only in few wound dehiscences, flaps
with higher closing forces yielded significantly increased percentages of wound
dehiscences (40%) [22]. This implies that small diameter suture material might be
a good indicator for flap tension. Sutures in #6-0 or #7-0 rather lead to thread
breakage than tissue rupture [22]. As a conclusion, flap tension should be mini-
mized by using split-thickness preparation procedures or extensive periosteal
releasing (Fig. 6.6).

6.2.5 Measures to Reduce Tissue Trauma

Reduced tissue trauma to flaps and surrounding tissues will lead to improved revas-
cularization of the flap and its adjacent structures. Refined surgical techniques
(periodontal microsurgery) have been shown to reduce tissue trauma and improve
early flap and graft revascularization [11]. Periodontal microsurgery is the refine-
ment of basic surgical techniques with the help of optical magnifying devices,
microsurgical instruments, and adequate suture material to reduce trauma to tis-
sues and by this improve the blood supply of the wound and the ability for passive
wound closure.
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Fig. 6.6 Flap mobility is
essential for optimal
wound healing. In this
example two pedicle flaps
are passively positioned
over the denuded root
surface

6.2.5.1 Magnification Methods

Several systems for magnification and illumination such as magnification loupes
and operating microscopes have been introduced into dentistry. For most periodon-
tal surgeries, loupes of 4x to 5x provide increased visual acuity with an effective
combination of magnification, field size, and depth of field. Higher magnification
factors are often difficult to use due to a limited field size, depth of focus, and an
inadequate working distance. Additionally, an individual light source based on the
LED technology might be used to provide a brightened surgical site (Fig. 6.7).
Operating microscopes offer a higher magnification rate, but the restricted overview
for the surgeon and the difficult way of handling the device prevented the micro-
scope from being a routine device in periodontal microsurgery.

6.2.5.2 Microsurgical Instruments

Due to their large size, traditional pliers and elevators may traumatize the marginal
and interdental tissues and thus jeopardize the postoperative healing process. It is
generally accepted that the motion that can be performed with the highest amount
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Fig. 6.7 Magnification
aids with additional light
source for improved visual
acuity

of precision is the rotation between the fingertips. Therefore, the most commonly
used precision grip in microsurgery is the pen grip, which gives greater stability
than any other hand grips. This means that microsurgical instruments should be
approximately 15 cm in length and the center of gravity should be in the first third
of the instrument. Microsurgical instruments should be circular in cross section to
allow a smooth rotation movement. The workings tips are also significantly smaller
than those of regular instruments.

The postoperative wound healing process also depends on the precision of the
incision. Therefore, individual scalpel blades are recommended. Blades with circu-
lar cutting area enable an accurate preparation in a rotating motion between the
fingertips in particular when performing incisions, which are adjacent to teeth.

6.2.5.3 Suture Material

Careful handling of tissues and healing by primary intention are the main advan-
tages of periodontal microsurgery. The most commonly used suture in macroscopic
dentistry is a #3-0 or #4-0 silk suture. However, several studies indicate that this
braided material causes an extensive inflammatory reaction, increased bacterial
influx, and a pronounced epithelization around the suture channels [23, 24]. The
tissue reaction upon a suture is determined by the material, the structure, and the
thickness of the suture [25]. It was shown that non-absorbable monofilament sutures
in small sizes provoke minimal inflammatory tissue reactions [25]. Hence monofila-
ment polypropylene-like sutures in sizes #6-0 and #7-0 are recommended and are
used to reposition delicate flaps without any tension and force (Fig. 6.8).

Several types of needles can be used in plastic periodontal surgery. Reverse cut-
ting needles are recommended over round needles, as they are cutting the tissue and
not piercing it. Since the cutting edge of the needle is located on the outer convex
curvature, the danger of tissue cutout is reduced. Microsurgical needles exhibit a
length between 8 and 15 mm in a 3/8 circle. Long needles (15 mm) are essential to
pass through the interdental space particularly in molar areas (Fig. 6.9).
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Fig. 6.8 Monofilament
suture materials in small
sizes (#6-0, #7-0) induce
minimal tissue
inflammation and are ideal
to precisely reposition flaps

Fig. 6.9 Needles should
be sharp and reverse
cutting to reduce tissue
trauma

6.3  Wound Stability

One of the basic premises of microsurgery is attention to passive wound closure and
by this wound stability over the first postoperative weeks. Wound stability primarily
depends on early formation and organization of the blood clot without any bacterial
contamination and the establishment of an attachment of the clot resistant to
mechanical forces. The tensile strength of the mucogingival flap to tooth surface
interface significantly increases from approximately 200 g within days of wound
closure to reach 340 g at 7 days and can reach 1700 g at 14 days in experimental
periodontal defects [26]. During the early events of tissue healing, wound stability
relies almost completely on sutures and on healing in a submerged environment.

6.3.1 Suture Positioning

In order to foster optimal wound stability and to withstand mechanical forces, a
strategic placement of sutures should carefully be considered. Hogstrom et al. stud-
ied suture-holding strength in intestinal and laparotomy wounds and showed a
decreased holding strength at 24 and 48 h post-incision [27, 28]. Aggregation of an
inflammatory infiltrate extending up to 3 mm from the incision line compromised
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the integrity of these sutures. Therefore, placement of holding sutures in the zone of
inflammation may not be advisable.

6.3.2 Suture Types

Interrupted sutures only close the superficial layers of the wound without stabilizing
the entire wound. Therefore, suturing may be manipulated to improve wound stabil-
ity using holding sutures such as vertical and/or horizontal mattress sutures placed
distant from the incision margin (Fig. 6.10). By this, pressure is eliminated from the
wound margins, and the wound can be protected against tensile forces. Following
these holding sutures, primary wound closure is then managed by interrupted
sutures approximating the incision lines (Figs. 6.10 and 6.11). Additionally, by
using holding or sling sutures, the pressure and the ablative forces on a single inter-
rupted suture over the flap margins are reduced and more equally distributed over
the flap (Fig. 6.12). As an example, subepithelial connective tissue grafts can be
stabilized onto the wound with the help of a crossed sling suture anchored orally

Fig. 6.10 Horizontal
mattress suture to stabilize
the wound in this soft
tissue augmentation case

Fig.6.11 In this case a
horizontal mattress suture
is positioned >3 mm away
from the incision margin to
ensure wound stability.
Additionally, double
interrupted sutures are used
to close the incision wound
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Fig.6.12 Schematic drawing of a
horizontal mattress suture >3 mm away
from the wound margin combined with
interrupted sutures to close the wound

Fig.6.13 Schematic
drawing of a crossed sling
suture to stabilize an
avascular subepithelial
connective tissue graft onto
the wound

(Fig. 6.13). Sling sutures are also used to stabilize the subepithelial connective tis-
sue graft and the outer flap onto the dehisced root surface (Fig. 6.14). As an addi-
tion, external mattress sutures can help to stabilize the wound against mechanical
forces when patients are chewing or speaking (Figs. 6.15 and 6.16).
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Fig.6.14 Schematic
drawing of a sling suture to
attach a subepithelial
connective tissue and the
outer flap onto the wound

Fig.6.15 External
horizontal mattress sutures
to protect flap and stabilize
wound against masticatory
forces

6.3.3 Postoperative Behavior

Patients have to be instructed to attach to a stringent postoperative aseptic regimen,
in order to avoid early contamination of the wound and pressure onto the wound. It
is a fact that the total infectious burden in the oral cavity may be the determining
factor by which infection can develop. Therefore, it is reasonable to apply an
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Fig.6.16 Schematic
drawing of an external
mattress suture

effective antiseptic agent, such as chlorhexidine digluconate, 2-3 weeks to deplete
the supragingival plaque. It has been demonstrated that placement of chlorhexidine
gel on wounds leads to lower gingival exudate flow and significantly reduced bleed-
ing tendency [29]. Additionally, an optimal oral hygiene is required. Toothbrushing
with an ultrasoft surgical toothbrush should be introduced on the third day after
surgery. The brush is then used as a carrier for chlorhexidine for the next 2 weeks.
Following that the regular brushing habits can be resumed [30].

In order to avoid pressure on the flaps, clear instructions should be given to the
patient. Thus, hard food should be avoided, and extreme movements of the tongue,
cheek, and lips should be aborted. Also, all activities leading to increased blood
pressure (i.e., sports) should be omitted in the first postsurgical week, in order to
avoid bleeding into the wound and by this creating tension onto the flap margins.

Conclusions

Different surgical approaches can be used for coverage of recession-type defects.
Basic surgical principles should be respected in all applied procedures. Primary
intention healing and wound stability seem to be two prerequisites for optimal wound
healing in plastic periodontal surgery. Presurgical preparation consisting of proper
case selection and patient compliance; intra-surgical factors such as flap thickness,
flap tension, and refined surgical management; and postsurgical measures such as
avoiding bacterial contamination and mechanical forces onto the wound are key fac-
tors for any surgical technique in the field of periodontal plastic surgery.
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Decision-Making in Surgical
Management of Gingival Recession

Jamal M. Stein

Abstract

Coverage of exposed root surfaces is one of the most common treatments in
plastic periodontal surgery. The following chapter presents a review about estab-
lished procedures for coverage of recessions including the application of coronal
and lateral advanced flaps, soft tissue grafts as well as their combinations and
tunnelling procedures. Besides, patient-related, defect-orientated and technique-
based factors will be discussed that mainly influence the success of root coverage
and, therefore, should be considered in presurgical treatment planning. An indi-
cation scheme presents differential indications of the most important techniques
depending on clinical parameters.

7.1 Introduction

Modern periodontal plastic surgery comprises a multitude of procedures to treat and
prevent periodontal recessions. According to the suggestions of Miller [1] and
Harris [2], surgical coverage of periodontal recessions should follow the goal to
(re-)establish a complete root coverage with a sufficient width of keratinized gin-
giva (=2 mm), an aesthetically acceptable result and a physiologic form of the gin-
giva. The meaning of tissue thickness for the long-term stability of the results, i.e.
changing a thin towards a thick gingival biotype, has been already emphasized in
earlier studies of Wennstrom [3].

Different author groups have published a multitude of techniques for recession
coverage. Systematic reviews with meta-analyses on the surgical coverage of single
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recessions [3-6] demonstrated that for the treatment of Miller class I and II reces-
sions, the coronally advanced flap (CAF), the connective tissue graft (CTG) and the
guided tissue regeneration (GTR) can be applied; however, the amount of root cov-
erage using CTG was statistically significantly higher than with the use of
GTR. Moreover, the combinations of CAF plus CTG and CAF plus enamel matrix
derivatives (EMD) have been shown to be more effective than CAF alone [4, 5].
Thereby, CAF plus CTG has been associated with higher recession reduction [5]
and an increased volume of keratinized gingiva [7] then CAF plus EMD. Furthermore,
collagen matrices (CM) have been introduced as substitute for CTG, however, with
limited data [8, 9]. While the combination of CAF plus CM has been reported to
result in a higher reduction of recessions than CAF alone, it did not achieve the
clinical efficacy of the application of CAF plus CTG [5].

For the treatment of multiple recessions and those with Miller class III, only
limited data are available. In the last decades, modified designs of coronally
advanced flaps [10], connective tissue grafts using the “envelope” technique with
supraperiosteal preparation of a mucosa split flap as well as its extension towards
more than one recession as tunnel technique [11] were the basis for further develop-
ment of new flap designs. In order to apply an “incision-free” method for recession
coverage, for example, the tunnel technique was further developed to a modified
tunnel technique [12, 13].

7.2  Success Factors for Recession Coverage

Numerous confounders may influence the results of recession coverage procedures.
In general, patient-related factors can be distinguished from treatment-related
factors.

7.2.1 Patient-Related Factors

Besides systemic risk factors such as diabetes mellitus, which may impair the suc-
cess of surgical treatments due to the risk of complications of wound healing
processes, smoking is one of the predominant factors that can influence the out-
come of recession coverage procedures. In a prospective clinical study using a
CTG procedure for root coverage, Martins et al. [14] demonstrated a lower per-
centage of root coverage in smokers (59.8%) than in non-smokers (74.7%). Also
the gain of clinical attachment and the reduction of periodontal probing depths
were smaller in the smoker group. In a systematic review with a meta-analysis,
Chambrone et al. [15] confirmed this finding for root coverage procedures with
CTG. However, smokers and non-smokers did not show statistically significant
differences in root coverage when a CAF alone (without CTG) was performed
[15, 16]. Thus, smoking can be recognized as risk factor in particular for CTG
procedures.
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Fig. 7.1 Percentage coverage of the root surface in dependence of the initial gingival thickness
according to Baldi et al. [17]

7.2.2 Defect-Related Factors

Amongst the defect-related factors, the gingival thickness has a predominant impact
on the outcome of recession coverage. Baldi et al. [17] were able to show that a com-
plete root coverage (100%) using a CAF could be achieved if the gingival thickness of
the flap was at least 0.8 mm (Fig. 7.1). Thus, thickening of the gingiva by a CTG seems
recommendable when recessions with a thin gingival biotype shall be covered.

Another important orientation parameter for treatment planning is the relation of the
height of the adjacent papillae towards the midbuccal position of the gingiva. Both
the papilla height as well as the buccal position of the gingiva can be altered. Zucchelli
et al. [18] have described different clinical situations in which coverage of recessions
up to the (formerly intact) cementoenamel junction (CEJ) was not completely possible
or predictable, respectively: (1) reduced papilla height, (2) rotation of teeth, (3) cervical
lesions and (4) extrusion after occlusal abrasion. In cervical wedge-shaped lesions
(CEJ not detectable) or reduced papilla height (Miller class III), the expectable maxi-
mal coverage of a recession can be predicted by transferring the “ideal papilla height”
(distance between the contact point and the mesial/distal line angle) from the mesial/
distal tip of the papillae. By connecting both resulting points with a scalloping line, the
maximal coronal position of the buccal gingiva can be estimated (Fig. 7.2).

Similarly, in cases with rotations (dislocation of the approximately higher posi-
tioned CEJ towards buccal) or extrusions (dislocation of the CEJ to a coronal posi-
tion), the “ideal papilla height” can be reconstructed (e.g. from the contralateral teeth).
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Fig.7.2 Determination of the maximally possible root coverage in cases with cervical wedge-shaped
lesions: The ideal papilla height “X” (distance between the contact point and the line angle) is trans-
ferred apical from the mesial and distal tips of the papillae. The resulting two points are connected with
each other in a scalloped way and represent the predictable maximal coronal position of the gingiva

7.2.3 Surgical Factors

Surgical parameters and skills of the surgeon can also influence the results of reces-
sion coverage. For example, flap tension before suturing is one of the limiting fac-
tors. In a clinical case-control study on the impact of flap tension on the outcome of
a CAF procedure, Pini Prato et al. [19] found that with the application of a mean flap
tension of 6.5 g (test group), a complete root coverage was achieved in only 18% of
all patients, whereas a tension of 0.4 g (control group) led to a complete coverage in
45%. Thus, a passive flap adaption with minimal tension seems to be an important
condition for achieving a complete root coverage.

Furthermore, the post-operative position of the gingiva has an influence on the
amount of root coverage. In another study of Pini Prato et al. [20], the percentage of
achieved root coverage has been examined in dependence from the post-operative
position of the marginal gingiva. Post-operative displacement of the marginal gin-
giva 1 mm coronal from the CEJ led to a complete recession coverage in 71% of all
cases, while a coronal displacement of 2 mm resulted in a complete coverage in
100% of all patients. However, positioning the gingiva at the CEJ was associated
with a 15% frequency of complete recession coverage (Fig. 7.3). Thus, in order to
compensate the apical downshift of the gingiva during the wound healing period,
the flap should be sutured as much as possible coronal from the CEJ.

Finally, also the surgical trauma has an impact on the success of the treatment.
The use of filigree techniques with microsurgical instruments and atraumatic
suture material (6.0-8.0) limiting tissue damage to a minimum results in remark-
able improvements of the wound healing and, therefore, better outcomes of peri-
odontal surgical treatments compared to conventional macrosurgical approaches
[21]. This was also confirmed for recession coverage procedures. Burkhard and
Lang [22] compared micro- and macrosurgical techniques for recession coverage.
Twelve months after surgery, percentage of recession coverage was 98.0% versus
89.9% in favour of the microsurgical approach. Table 7.1 summarizes all the men-
tioned (literature based) confounders as a conclusion and recommendation for the
practice.
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Fig. 7.3 Percentage of completely covered root surfaces in dependence on the post-operative
position of the marginal gingiva according to Pini Prato et al. [20]

Table 7.1 Prevention of failures of recession coverage—recommendations for the practice

¢ Avoiding mistakes in treatment planning (considering Miller classification, considering
defect-related characteristics, e.g. rotation, abrasion, papilla height)

¢ Consideration of the risk profile of the patient (smoking, general diseases, etc.)

¢ Application of microsurgical concepts

¢ Combination of advanced flaps with connective tissue grafts, enamel matrix derivatives or
collagen matrices

¢ In cases with a gingival thickness of <1 mm: thickening using connective tissue grafts
(“biotype switching”)

¢ Post-operative positioning of the marginal gingiva markedly coronally from the CEJ

* Passive flap adaption during suturing (avoiding too much tension on the advanced flap)

7.3  Techniques for the Coverage of Singular Recessions
Different authors have published several methods for the surgical coverage of

exposed root surfaces. The most applied techniques and their indications shall be
described hereinafter.

7.3.1 Coronally Advanced Flap (CAF)

The procedure of the CAF was first published by Harvey [23]. In contrast to this
original technique, to date the CAF is predominantly performed as a split thickness
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Fig.7.4 Coverage of a Miller class I recession using a modified coronally advanced flap [10] with
EMD. (a) Pre-operative view, (b) incision design, (¢) EMD applied, (d) sutures, (e) post-operative
view after 3 months

flap in order to achieve a higher mobility of the flap. Besides, the periosteum is not
released from the bone leading to an improved nutrition of the subepithelial connec-
tive tissue compared to a full thickness flap. Moreover, modified suture techniques
and microsurgical concepts allow an improved predictability and higher success
rates of the procedure. The CAF represents a basic technique in plastic periodontal
surgery and is indicated in cases with a minimum of 2 mm keratinized, attached
gingiva at the apical margin of the recession.

Recent modifications with oblique incisions within the interdental papillae
(“papilla rotation™) [10] have the advantage to refrain from vertical releasing inci-
sions. As mentioned before, dependent on the gingival thickness, the combinations
of a CAF and EMD (thickening not aimed, example in Fig. 7.4) or alternatively
CAF and CTG (thickening aimed, example in Fig. 7.5) have been established.

7.3.2 Laterally Positioned Flaps (LPF)

Amongst the LPF techniques, unilateral (lateral sliding flap) and bilateral (double
papilla flap) designs can be distinguished. Both have the aim to advance keratinized
tissue from one or both lateral sites of the recession to the exposed root surface. The
original technique of the (uni)lateral sliding flap was described by Grupe and Warren
[24]. It is indicated in situations in which apical to the recession, no or less than
2 mm keratinized tissue is available (Fig. 7.6). Thereby, the keratinized tissue lateral
from the recession is mobilized and then positioned and sutured over the recession,
while the donor region heals via granulation (per secundam). Compared to the origi-
nal publication, different modifications have been developed. For example, to date
split thickness flaps are preferred in order to increase the flap mobility and avoid
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Fig. 7.5 Treatment of a Miller class I recession using a modified coronally advanced flap [10]
with a CTG. (a) Pre-operative view, (b) incision design, (¢) CTG fixed, (d) sutures, (e) post-
operative situation after 4 months

Fig. 7.6 Coverage of a Miller class II recession using a lateral sliding flap [24]. (a) Pre-operative
view, (b) incision design, (c) situation after 4 months

bone exposures. Further, during the preparation from the donor site, a safety dis-
tance to the neighbouring teeth of 1.5-2 mm shall be ensured in order to avoid iat-
rogenic recessions on these teeth.

If the keratinized tissue from one lateral donor site is not enough to cover the
recession, a double papilla flap [2, 25] can be applied (Fig. 7.7). This technique is
based on the mobilization of two small flaps from two donor sites located mesial
and distal from the recession. Both flaps are then positioned over the recession and
sutured together. Also this technique has been further developed by a split thickness
design and modified suture techniques.

In cases with narrow recessions, a modified “incision-free” double papilla flap
can alternatively be applied. By undermining the surrounding lateral and apical tis-
sues with a partial thickness flap (preparation of a pouch), mobilization of both lat-
eral sites of the gingiva allows the closure of the recession and the underlying CTG
without any releasing incisions (Fig. 7.8). The latter includes principles of the
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Fig. 7.7 Treatment of a Miller class II recession using a double papilla flap with a CTG [2]. (a)
Baseline, (b) incision design, (c) situation after suturing both lateral flaps over the recession, (d)
fixing of the CTG, (e) final sutures, (f) situation 4 months post-operative

Fig. 7.8 Treatment of a narrow Miller class II recession using a modified “incision-free”” double
papilla flap with a CTG. (a) Pre-operative view, (b) sutures over the inserted CTG after undermin-
ing mobilizing the apical and lateral flaps design, (¢) healed situation after 3 months

modified tunnel technique (see below). In general, both unilateral and bilateral posi-
tioned flaps can be combined with CTG or EMD, dependent on the presence of a
thin (CTG) or thick (EMD) gingival biotype.

7.3.3 Other Techniques

Besides the advanced/rotated flap techniques, insertion of CTGs using the envelope
technique [26] or the modified tunnel technique (see below) can be applied for reces-
sion coverage. Free gingival grafts (FGG) [27] and aesthetically more critical tech-
niques such as the semilunar flap [28] can also be used for recession coverage.
However, due to the change of the colour at the recipient site (FGG) or potential scarfs
(semilunar flaps), these methods are not so often used anymore.
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7.4  Techniques for the Coverage of Multiple Recessions

For the treatment of multiple recessions, a paradigm shift has been developed dur-
ing the last decades. Over a long time, the CAF (see above) has been considered as
a standard technique in cases with sufficient keratinized gingiva apical from the
recession. The principles for the CAF in cases with multiple recessions are identical
to those with singular recessions. In patients with multiple recessions with a lack of
keratinized tissue apical from the recession, multiple lateral flaps can be prepared
using the modified Nelson technique. According to the publication of Nelson [29],
a combination of lateral sliding flaps and double papilla flaps can be applied. This
indication spectrum, however, is today more and more replaced by undermining
minimally invasive tunnelling techniques.

To date, with tunnelling techniques, most of the multiple recessions can be
successfully treated. In search for “incision-free” methods to cover recessions,
the original “envelope” technique published by Raetzke 1985 [26] has been mod-
ified. In contrast to the “envelope” method and the classic tunnel technique [11],
for the “modified tunnel technique” an additional coronal advancement of the
tunnelled flap is achieved by mobilisation of the interdental papillae. This allows
an improved coverage of the CTG and optimization of the recession coverage
outcomes. Thus, with this modification the former simple “envelope” technique
has been further developed to a more technically sensitive modified tunnel tech-
nique [12] (Fig. 7.9). However, with the use of special tunnelling instruments,
the surgical procedure could be simplified which makes the modified tunnel tech-
nique to an almost universally applicable technique, in particular for multiple
recessions.

7.5 Decision-Making

The decision for or against one of the aforementioned techniques is amongst others
depending on (1) the depth of the recession, (2) the amount of keratinized tissue
available apical or lateral from the recession and (3) the gingival biotype.
Furthermore, operator skills and experience certainly are additional factors influ-
encing the results since split thickness flaps and tunnelling procedures can be very
technique sensitive.

Fig.7.9 Modified tunnel technique for the coverage of three adjacent recessions. (a) Pre-operative
view, (b) situation after insertion of the CTG and fixing the tunnel complex in a coronal position,
(¢) 3 months post-operative view
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Fig. 7.10 Decision tree for the choice of the appropriate technique for recession coverage
CAF = coronally advanced flap; LSF = lateral sliding flap; DPF = double papilla flap (classic form
for wide recessions; modified form for narrow recessions); EMD = enamel matrix derivatives;
CTG = connective tissue graft; FGG = free gingival graft. Thick arrows represent the primary
indication, thin arrows show alternatives. *LSF if mesial or distal from the recession, sufficient
amount of keratinized tissue is available for coverage, otherwise DPF. **CAF can be planned at a
later point of time [30]

Figure 7.10 gives a recommendation for the choice of the appropriate technique
depending on the most important criteria. In general, only Miller class 1-3 reces-
sions should be selected for recession coverage, since to date, there is no surgical
technique available allowing a predictable surgical soft tissue coverage of Miller
class 4 recessions. If there is sufficient keratinized tissue available apical from the
recession, a CAF can be applied, in dependence of the gingival biotype either in
combination with a CTG (thin biotype) or EMD (thick biotype). In cases of a thin
gingival biotype, a modified tunnel technique with a CTG would be alternatively
possible (thin arrow in Fig. 7.10). From a practical point of view, it should be noted
that with increasing width of the keratinized gingiva apical from the recession, the
preparation of a split thickness flap with the modified tunnel technique will be more
difficult to perform. Thus, in cases with a very wide zone of keratinized gingiva api-
cal from the recession, a CAF in the classic [23] or modified [10] form should be
preferred. The latter can be applied for single and multiple recessions.

If apical from the recession not enough keratinized gingiva is available, the mod-
ified tunnel technique can be considered. According to the results of a clinical study
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on this technique [31], the percentage of complete coverage of Miller class I reces-
sions 6 months after performance of a tunnel technique was 84% if the initial reces-
sion depth was less than 4 mm. If, however, the initial recession depth was 4 mm or
more, only 44% of the exposed roots could be completely covered. Although these
data arise from a pilot study with limited statistical power, they point to the fact that
the recession depth is a limiting parameter. This is plausible since the coronal
advancement of a prepared tunnel is limited. Therefore, it is recommendable to
prefer lateral sliding flaps for very deep recessions (>4 mm), unless there is a lack
of keratinized tissue lateral from the recession (Fig. 7.10). In singular recessions the
(uni)lateral sliding flap can be conducted if mesial or lateral from the recession suf-
ficient keratinized gingiva is available (minimum: width of the recession +2 mm). If
the latter is not the fact, however mesial and distal from the recession the amount of
tissue is sufficient, a double papilla flap can be applied, either in the classic form
(wide recessions) or in the incision-free modified form (narrow recessions). Also for
both techniques, the combination with CTG or EMD should be considered depend-
ently on the gingival biotype. In cases with multiple recessions, the Nelson tech-
nique [29] can be chosen.

In situations, in which neither apical nor lateral from the recession sufficient kera-
tinized tissue can be found, the modified tunnel technique can be chosen as long as a
deep vestibulum allows an efficient coronal advancement of the tunnel complex.
However, in these cases it should be noted that for deep recessions, the chance of
complete root coverage is limited. As an alternative, in particular in situations with a
flat vestibulum, the classic free gingival graft can be applied. Although the aestheti-
cal results are less favourable compared to the CTG, it has functional benefits as it
stops the progression of recessions, is able to deepen the vestibulum and creates a
stable band of keratinized gingiva. If appropriate, the augmented zone of the attached
gingiva can later be coronally advanced in order to cover the recession [30].

It should be considered that for all techniques in which CTG can be applied, col-
lagen matrices may represent potential alternatives in the future. Even today, it is the
choice of every surgeon to use these materials as a CTG replacement in appropriate
situations. However, to date the available data, in particular those studies comparing
the use of these substitutes with CTG [5], do not allow to predict the same results
regarding the amount of recession coverage and thickening effects. More studies
with long-time data should be provided before the indication scheme (Fig. 7.10) can
be differentiated by the use of collagen substitutes.

Conclusions

According to the available literature, coronally and laterally positioned flaps as
well as undermining (tunnelling) procedures can be recommended as appropriate
techniques for recession coverage. Therefore, advanced flaps should be com-
bined with connective tissue grafts or enamel matrix derivatives since these com-
binations improve the results of the outcomes compared to advanced flaps alone.
Thereby, the choice of the combination should be done in consideration of the
individual clinical situation. Collagen matrices may represent potential CTG
alternatives for the future.
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The principal indication and choice of the procedure should be, amongst oth-
ers, depending on patient-related factors as well as recession depth, gingival
thickness and the amount of available keratinized tissue. Thereby, the prognosis
for recession coverage is dependent on the papilla height, the post-operative
positioning of the gingiva and the post-operative thickness of the gingiva. Further,
surgical technical factors (surgical trauma) play a role. Microsurgical techniques
and tension-free flap adaptation contribute to the optimization of the outcomes.
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Recession Coverage Using Autogenous
Grafts

Péter Windisch and Balint Molnar

Abstract

Recreating natural pink esthetics around single or multiple recession defects
require proper surgical planning and a careful choice of the grafting approach.
The transplantation of free autogenous soft tissue grafts in combination with
state-of-the-art surgical techniques for recession coverage still represents the
gold standard in terms of long-term tissue stability. Donor site morbidity has to
be considered prior to surgery; graft harvesting procedures should be well
planned and executed to minimize postoperative patient complaints.

8.1 Introduction

One of the main goals in the field of periodontal plastic surgery is to recreate natural
pink esthetics. The treatment of gingival recessions with autogenous soft tissue
grafts is a clear example of the thorough search for satisfactory and predictable
methods aiming at optimized root coverage and tissue blending. Laterally posi-
tioned flap procedures maintaining tissue integrity with the donor site after harvest-
ing were already used in the 1950s and 1960s for treating single gingival recessions
[1, 2] and are still used today [3]. These surgical interventions resulted in natural
tissue color and texture at recipient sites, however with remarkable postoperative
pain and a high risk for developing secondary recessions as well as bone resorption
at the denuded donor area. Free autogenous soft tissue grafts have been introduced
for gingival recession coverage during the early 1960s [4, 5], as an alternative for
laterally positioned flap procedures. The aim was to increase the width and thick-
ness of the keratinized gingiva, which is necessary to preserve gingival health [6, 7].
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According to recent literature data, transplantation of free soft tissue grafts for
recession coverage results in increased long-term tissue stability compared to root
coverage techniques alone [8—10]. Free soft tissue grafts are completely detached
from their donor area and can be used in combination with apically or coronally
repositioned pedicle flaps, as well as envelope and tunneling techniques. By har-
vesting a free soft tissue graft from a remote, esthetically irrelevant area of the oral
mucosa, donor site complications at adjacent teeth following the elevation of later-
ally positioned flaps can be avoided. As a result, there is a low risk for root hyper-
sensitivity and impaired esthetics due to secondary intention wound healing at
adjacent sites; nevertheless, tissue blending depends on the composition of trans-
planted grafts.

8.2  Autogenous Soft Tissue Grafts
8.2.1 Free Gingival Graft

Gingival graft transplantation has been used since the 1960s for gingival recession
coverage. The first case was published by Bjorn in 1963 [4], reporting on the har-
vesting and transplantation of a gingival graft containing connective tissue and
overlaying epithelium. Nabers, who utilized full-thickness gingival transplants
removed during gingivectomy, was the first to use the term free gingival graft (FGG)
[5]. The palate became only later the main donor site of harvesting autogenous
grafts [11] (Fig. 8.1). Despite some of the literature data suggesting that the width
of keratinized tissues around teeth has low correlation with long-term tissue health
and stability [12, 13], the use of free gingival grafts (FGG) became a frequently
applied clinical approach to treat gingival recessions [14—17].

Application of FGGs shows high predictability in terms of graft survival and
postsurgical tissue stability. It is of high clinical importance that palatal soft tissue
grafts with epithelial coverage will maintain their original characteristics after
transplantation to the recipient site. This delivers favorable results in terms of
induced keratinization, nevertheless may result in graft hyperplasia and color mis-
match due to the fact that FGG carries the genetic determination of the donor site,
resulting in a gingival phenotype different from the recipient sites [18, 19]. For this

Fig. 8.1 Free autogenous soft tissue grafts. (a) Free gingival graft (FGG), (b) epithelialized-
subepithelial connective tissue graft (ESCTG), (c) subepithelial connective tissue graft (SCTG)
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reason, in esthetically demanding cases, the application of alternative autogenous,
allogeneic, or xenogeneic grafts might represent a valid treatment alternative.

8.2.2 Subepithelial Connective Tissue Graft

As reported in literature, FGGs have two major limitations: overaugmented tissue
contours and impaired color blending with the recipient site [20]. During the 1980s,
the clinical benefits of the subepithelial connective tissue graft (SCTG) became
evident as reported in literature [21, 22]. Considering these well documented advan-
tages of the SCTG in comparison to FGGs due to lack of epithelium (Fig. 8.1), it has
become the first grafting approach of choice during the last three decades. SCTG
transplantation is one of the most versatile and esthetically predictable grafting pro-
cedures in periodontal plastic surgery. The application of an SCTG in combination
of split-thickness pedicle-, envelope-, or tunnel-type flaps aims at the bilaminar
reconstruction of lost gingival tissues using both free and recipient connective tissue
layers to preserve graft viability and to cover denuded root surfaces. As a result of
the dual graft blood supply (from the underlying periosteum and the overlying
mucosal flap), the SCTG treatment results in improved root coverage [23].

It has been suggested that the underlying connective tissue is decisive in deter-
mining epithelial keratinization [18, 19] in the overlying flap. Nevertheless, in the
case of SCTG transplantation, this phenomenon is significantly less pronounced
compared to FGGs, and the induced limited keratinization is associated with more
favorable tissue blending [20]. Therefore, the result is an enhanced color match and
more esthetic results due to the surface characteristics of the overlying flap being
similar to the adjacent recipient gingiva. In addition, if SCTG is harvested via
partial-thickness flap preparation, wound healing in both the donor and recipient
sites occurs mostly by primary intention. This may enhance tissue maturation and
may also reduce postoperative discomfort [24].

Application of SCTGs provides excellent esthetics and predictability. On the
other hand, SCTGs are not the first grafts of choice in cases where the surface char-
acteristics of gingival tissues ought to be changed, or a substantial increase of the
width and thickness of keratinized gingiva is necessary. Moreover, in patients with
thin palatal masticatory mucosa presenting limited amount of donor tissues, instead
of the hard palate, alternate donor sites (e.g., maxillary tuberosity or mandibular
alveolar tuberculum) or the application of allogeneic and xenogeneic grafts should
be considered [25, 26].

8.2.3 Partly Epithelialized Soft Tissue Grafts

Covering exposed roots in sites with thinned keratinized gingiva and shallow vesti-
bule presents a challenge for clinicians. In case of high frenal attachment or muscle
pull, in particular in the anterior mandible, transplantation SCTGs in combination
with pedicle or tunneled flaps might deliver impaired graft stability and thus lead to
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treatment failure. On the other hand, placement of FGGs combined with apically
repositioned flaps ensures graft stability, however, associated with unfavorable
esthetic outcomes.

Therefore, as an alternative combining the benefits of FGGs and SCTGs, an
epithelialized-subepithelial connective tissue graft (ESCTG) (Fig. 8.1) has been
proposed to treat such cases [27] combined with an envelope type flap. When utiliz-
ing this approach, the epithelialized graft portions are placed to cover the denuded
root surfaces. A similar grafting procedure, the partly epithelialized free gingival
graft (PE-FGG), has been suggested to treat gingival recessions of the anterior man-
dible in combination with an apically repositioned flap [28]. Both approaches
deliver increased resistance against the tension of the muscular-mucosal environ-
ment, lowering the risk for displacement of the mucogingival junction (MGJ) or
flattening of the vestibule. Furthermore, increased amount of keratinized tissues and
color blending similar to application of SCTGs have been reported by both authors
following complete tissue maturation.

8.3  Anatomical Considerations of Choosing Free
Autogenous Soft Tissue Graft Donor Sites

Free autogenous soft tissue grafts require a second surgical area as a donor site. As
with all periodontal surgical procedures, harvesting of autogenous soft tissue grafts
is highly technique sensitive. To avoid surgical complications, thorough knowledge
of the anatomy of the donor area is essential.

In daily clinical practice, the area of choice is usually the hard palate that eventu-
ally might increase postoperative patient morbidity. Furthermore, autogenous soft
tissue grafts can be obtained from the maxillary tuberosity, from edentulous ridges
(e.g., from the mandibular alveolar tuberculum), or on some occasions from gingi-
val donor sites. When treating patients, who refuse graft harvesting from the previ-
ously mentioned donor areas, allogeneic or xenogeneic grafts might be utilized
instead of autogenous soft tissue grafts [25].

8.3.1 Anterior Part of the Hard Palate

The hard palate is the most common soft tissue graft donor site; however, the dimen-
sions of the masticatory mucosa may influence the amount of soft tissue that can be
harvested. Histological analysis of the hard palate shows three tissue layers: epithe-
lium (0.3-0.6 mm), lamina propria (1-1.5 mm), submucosa, and periosteum. The
submucosa contains adipose tissues and small salivary glands [29].

The thickness of the masticatory mucosa shows significant individual variance
and is also dependent on the donor site location within the hard palate. The thickest
tissues are found from the distal aspect of the canine toward the mesial aspect of the
palatal root of the first molar, where the mucosa usually thins out significantly due
to root prominence. The second anatomical aspect that should always be taken into
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Fig. 8.2 Anatomic specimens demonstrating the course of the greater palatine artery (GPA). (a)
Latex milk injection, (b) corrosion casting (Courtesy of Dr. Arvin Shahbazi)

account is the greater palatine artery (GPA). The palatal neurovascular bundle runs
through a bony groove anterior to the greater palatal foramen from which it emerges.
The anastomosis with the end branches of the nasopalatine artery is located in the
premaxilla, anterior from the canine (Fig. 8.2). The main course of the GPA is
located at an average of 12 mm distance from the gingival margin at the canine
region; this is increased to 14 mm in the molar region [30]. According to other
authors, the GPA runs at approximately 76% of the global palatal height, measured
from the cemento-enamel junction (CEJ) of maxillary molars [31]. To analyze the
thickness at palatal donor sites, an endodontic needle with a silicon stop might be
used. The transition between the lamina propria and the adipose submucosa might
be recognized by this approach [32].

8.3.2 Maxillary Tuberosity and Posterior Part of the Hard Palate

The maxillary tuberosity and the masticatory mucosa of the hard palate at the level
of the second and third molars demonstrate similar histological characteristics: both
contain a high amount of dense collagen fibers without adipose and glandular tis-
sues [33].

The masticatory mucosa in the maxillary tuberosity can be thicker (over 4 mm)
compared to the palate (not more than 3 mm) [34], which allows to harvest grafts of
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high volume in the absence of third molars, especially when retrieved 2—-3 months
following tooth removal. Therefore, along the distal portion of the hard palate, it is
well indicated for recession coverage, in some cases allowing for sufficient graft
removal for complete unilateral graft coverage. SCTGs obtained from these areas
are firm compared to the anterior hard palate, thus showing less postoperative
shrinkage, but on the other, they are more likely to develop graft hyperplasia and
scar formation similar to FGGs [29].

8.3.3 Edentulous Ridges (Mandibular Alveolar Tuberculum)

In a minority of the cases, edentulous ridges, in particular the mandibular alveolar
tuberculum in the absence of third molars, can be considered as an alternative, less
traumatic donor site for autogenous soft tissue harvesting. The quality of harvested
tissues resembles the characteristics of grafts from the posterior hard palate. This
approach might be applied when treating mandibular recessions; since the donor
site is located close to the recipient teeth, palatal harvesting approach can be
avoided.

8.4  SoftTissue Graft Harvesting Techniques
8.4.1 Free Gingival Graft Harvesting

Sullivan and Atkins were the first to use the hard palate as a donor site for FGG
harvesting in 1968; this has become the standard and has not changed ever since.
The optimal site for obtaining a FGG for root coverage is the area distally from the
canines, starting at least 2 mm from the gingival margin in 5-8 mm width, in a desir-
able length to cover the whole recipient site. Graft preparation is first outlined by
two parallel longitudinal incisions, interconnected with vertical incisions.
Deliberation of the graft is initiated along the paramarginal incision in a split-
thickness fashion, aiming at the removal of a 1.5-2-mm-thick FGG and leaving the
periosteum untouched. The harvested tissue may serve as a ready-to-use FGG, or
alternatively, it may be deepithelialized outside of the mouth to obtain an SCTG
containing the lamina propria, which is rich in dense collagen fibers, especially
when retrieved adjacent to the second molar, from the posterior part of the hard pal-
ate. The donor wound is a subject of secondary intention wound healing; therefore,
several methods have been proposed to enhance epithelial ingrowth and thus shorten
healing time. These include the placement of native collagen sponges or matrices
(Fig. 8.3), fixed with horizontal or crossed mattress sutures, or alternatively deliver-
ing a prefabricated acrylic plate to cover the palate for increased blood clot stabili-
zation. None of these methods has shown significantly more reduction in
postoperative patient complaints, donor site pain, postoperative bleeding, and pro-
longed healing due to eventual tissue necrosis. The abovementioned complications
are well-known side effects of palatal full-thickness graft harvesting [20].
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Fig. 8.3 Free gingival graft (FGG) harvesting. (a) Donor site, (b) FGG and xenograft matrix, (c)
donor site covered by xenograft matrix (mucoderm®, botiss, Zossen, Germany), (d) healing after
14 days

8.4.2 Trap Door Technique

Edel was the first to report on the trap door technique in which epithelium is not
removed from the palate for SCTG harvesting [15]. This technique utilizes mesial
and distal vertical incisions according to the graft dimensions. A longitudinal inci-
sion from mesial to distal along the palate is used to connect the releasing incisions
to elevate a partial-thickness trap door (Fig. 8.4). Vertical incisions should be
extended 1 mm further over intended apicocoronal dimension of the graft, thus
allowing for better access to the apical incision line, used for the removal of a SCTG
from underneath the trap door by means of split-thickness sharp dissection as
described for the single-incision technique in Sect. 8.4.4. After removing the con-
nective graft, single interrupted or horizontal/modified crossed mattress sutures can
be used to achieve wound closure. Donor site-related complications including sec-
ondary intention wound healing and postoperative bleeding might occur, mainly as
a result of vertical incisions.

8.4.3 Parallel Incision Technique
The parallel incision technique was introduced by Langer and Calagna [21], fol-

lowed by Harris in 1997 [35]. At 2 and 4 mm distance from the gingival margin, two
longitudinal parallel split-thickness incisions are made (as described for the
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Fig. 8.4 Subepithelial connective tissue (SCTG) harvesting techniques, schematic drawings. (a)
Trap door, (b) double incision, (¢) single incision, (d) distal wedge incision, (e) distal wedge flap
(Courtesy of Dr. Ddniel Palkovics)

single-incision technique below) in 8—10 mm depth into the palate with vertical
releases at the mesial and distal extent of the incision, similar to the trap door tech-
nique (Fig. 8.4). An incision at the base of the connective tissue between the vertical
incisions deliberates the graft from the palatal bone. An SCTG is obtained by remov-
ing the epithelial collar determined by the first parallel incisions. In case a ESCTG/
PE-FGG is needed, without deepithelialization, this harvesting technique represents
a favorable approach. Donor site-related complications are comparable to the trap-
door approach, with more pronounced secondary intention wound healing.

8.4.4 Single-Incision Technique

Hiirzeler and Weng introduced the single-incision technique in 1999 [24], con-
firmed by Lorenzana and Allen in 2000 [36]. First, a single full-thickness incision is
performed with a Nr. 15 surgical blade 90 degrees to the palatal bone, after which
the blade is angled from 135 to 180 degrees to undermine the palatal masticatory
mucosa in split thickness toward the palatal midline (Fig. 8.4). This incision should
not be extended deeper than 8§ mm from the single incision. Therefore a No. 15
scalpel blade might be used as a reference, which has a cutting edge of the approxi-
mate length of 8 mm [29]. Subsequently, after opening a palatal envelope, a SCTG
is obtained by incisions on mesial, distal, and apical sides of the connective tissue
within the opened envelope. The most significant advantage of this technique is the
less compromised blood supply and simplified closure of the wound due to the lack
of vertical incisions; however, visibility is impaired [24].
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Care has to be taken to avoid the greater and lesser palatine nerves and vessels.
Incisions should be limited to the distal of the canine to avoid the greater palatine
nerve and artery as they run closer to the CEJ in the anterior area. While harvesting
a graft, the incision should be at least 2 mm apically from the gingival margin of the
teeth to avoid necrosis of the marginal tissues during donor site healing due to
impaired collateral blood supply [29].

The harvested SCTG may be obtained with or without periosteum; the latter
might represent better mechanical properties but more negative postoperative con-
sequences in case of a thin masticatory mucosa. The single-incision technique
delivers the most favorable postoperative healing when achieving primary intention
wound healing; nevertheless, donor site pain and necrosis might occur on certain
occasions.

8.4.5 Distal Wedge Technique

The distal wedge approach was originally introduced to correct soft tissue excess at
the distal aspects of maxillary second molars during resective periodontal pocket
elimination procedures [37]. This procedure could be adapted to individual patient
characteristics for esthetically intended graft harvesting indications. In case the
most distal tooth is a first molar, the graft harvesting site can be extended; in the
presence of the third molar, graft dimensions will be limited. This technique may
also be applied to obtain SCTGs, FGGs, or partly epithelialized connective tissue
grafts from the maxillary tuberosity as well as from the mandibular alveolar
tuberculum.

The distal wedge procedure is carried out by placing two mesiodistal, apically
diverging incisions outlining a graft area with a trapezoid cross section. Incisions
should start from the distal surface of the last adjacent tooth and are extended as
distal as possible within the masticatory mucosa. Incisions may be placed outlining
a rectangular or a triangular graft shape from the occlusal view [29] (Fig. 8.4). This
technique may also be performed with simultaneous wisdom tooth removal, never-
theless graft harvesting approximately 2 months following tooth extraction is even
more preferable due to the increased amount of connective tissue at the donor site.
In most cases the donor wound can be closed following slight buccal split-thickness
flap mobilization; in case not, secondary intention wound healing is associated with
very limited patient complaints. Therefore, the distal wedge approach is one of the
most preferable autogenous graft harvesting procedures in terms of low patient mor-
bidity besides the high quality of harvested tissues [29].

8.5 Healing of Autogenous Soft Tissue Grafts

During the integration of autogenous soft tissue grafts mainly reparative healing
occurs, a long epithelial junction is formed. Real periodontal regeneration can only
occur at the alveolar crest [38—40]. Wound healing after autogenous soft tissue
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transplantation takes place in three phases according to animal studies, performed
in dogs and monkeys [41, 42].

(a) Initial healing (0-3 days): Graft survival is ensured through avascular “plas-
matic circulation” originating from the recipient bed. A thin residual exudate
layer between graft and recipient tissues is formed following the pressure
applied to remove most of it and following graft securing at the recipient site.
This “plasmatic circulation” might be compromised in case thick exudate or a
blood clot is left over, ultimately resulting in graft rejection. Epithelial layer of
FGGs is prone to early necrosis with subsequent desquamation.

(b) Revascularization (3—-11 days): Within 2-3 days after surgery, anastomosis
between graft and recipient site blood vessels reestablishes tissue circulation at the
site of surgery. Thereafter, progressive vascular proliferation gradually results in
the formation of a dense capillary network. Simultaneously, a fibrous attachment
between the graft and recipient connective tissue is established. Reepithelialization
of non-submerged grafts occurs mostly by adjacent tissue proliferation.

(c) Tissue maturation (11-42 days). The vascular network of the graft regains nor-
mal structure and function. Furthermore, epithelium maturation gradually
occurs along with the establishment of a keratin layer during this stage of
healing.

8.6  State-of-the-Art Surgical Techniques in Combination
with Free Autogenous Soft Tissue Grafts

Several techniques have been described in literature in combination with free autog-
enous soft tissue grafts to treat single and multiple gingival recessions. Among
these, there are several other techniques, which proved to be less technique sensitive
and deliver more predictable esthetic results compared to more individual surgical
approaches with higher risk for complications, e.g., the laterally repositioned flap
[1, 43] (Fig. 8.5) and the double papilla flap [44] (Fig. 8.6). Widely recognized and
universally applicable surgical techniques for root coverage in single- and multiple
recession-type defects [45] will be discussed in detail. The following surgical
approaches are currently considered as state-of-the-art for the clinical application in
conjunction with FGGs, SCTGs, and partly epithelialized autogenous soft tissue
grafts.

8.6.1 Surgical Techniques in Combination with FGGs
and PE-FGGs

8.6.1.1 One-Stage FGG/PE-FGG Technique

Bjorn in 1963 and Nabers in 1966 were the first to suggest the apically repositioned
flap in combination with FGGs for widening the zone of the attached gingiva [4, 5].
Single or multiple recession defects may be treated by this approach for root
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Fig. 8.5 Laterally repositioned flap, schematic drawings. (a) Baseline, (b) flap design, (c) defect
coverage (Courtesy of Dr. Ddniel Palkovics)

Fig. 8.6 Double papilla flap, schematic drawings. (a) Split-thickness incision, (b) flap design, (c)
defect coverage (Courtesy of Dr. Ddniel Palkovics)

coverage and for the augmentation of the keratinized gingiva, preferably in the lat-
eral zone, due to the expected color blending heterogeneity between graft and recip-
ient tissues. According to the standard apically repositioned flap procedure, after
root planing, a split-thickness flap is prepared, and the superficial layer is removed
in a 3-5-mm-wide zone, preparing a recipient periosteal bed. The donor site is usu-
ally the hard palate or the maxillary tuberosity. The harvested FGG is adapted to the
recipient periosteum and adjacent gingiva by either resorbable or nonresorbable 6/0
monofilament sutures. Pressure is exerted for 1-2 min to prevent graft necrosis
caused by blood clot between the two layers. Application of a gingival dressing was
suggested for wound protection, nevertheless this procedure may lead to possible
postoperative suture loosening caused by the dressing.

In the first few days of healing, the graft receives nutrition from the periosteum
via diffusion; revascularization takes place as described in Sect. 8.5. Sutures are
removed after 14 days. Tissue maturation and connective tissue formation needs
6-8 weeks to complete.

Partial recession or graft necrosis may occur during healing in case of adverse
events causing infection or graft loosening. If there is no inflammation and wound
healing is uneventful, graft surface desquamation and subsequent reepithelialization
from adjacent sites takes place. Graft overgrowth due to hyperplasia may be
observed as excessive creeping attachment between 6 and 12 months after surgery
[46, 47]. This may result in frequently occurring color and texture mismatch
between graft and adjacent sites, which is the ultimate drawback of this approach,
limiting its use in the esthetic zone nowadays (Fig. 8.7).
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Fig.8.7 Apically repositioned flap in combination with a free gingival graft, multiple Miller class
IV defects. (a) Baseline, (b) graft in place, (¢) 14 days healing, (d) 1 year outcome

As an alternative, placement of a PE-FGG with the same surgical approach was
proposed [28], delivering similar tissue stability with more favorable color
blending.

8.6.1.2 Two-Stage FGG Technique

The two-stage FGG technique was published by Bernimoulin et al. in 1975 [14]. It
is based on a first surgery for gingival augmentation and a second surgery for coro-
nal repositioning of the integrated graft. The first stage of surgery is similar as
described in Sect. 8.6.1.1. The main difference to the classical apically repositioned
flap-FGG approach is that the existing keratinized gingiva is preserved; following
an incision at the MGJ, an FGG is adapted to a periosteal bed apically to widen the
residual keratinized gingiva around recession sites. Following at least 2 months of
graft integration, a coronally advanced flap (CAF) is raised to reposition the previ-
ously enlarged zone of keratinized tissues for root coverage. The second stage of
surgery is carried out as described in Sect. 8.6.2.1.

8.6.2 Surgical Techniques Used in Combination with SCTGs
and ESCTGs for Single Recession Coverage

8.6.2.1 Coronally Advanced Flap Technique
The coronally advanced flap (CAF) was first described by Brustein as a cosmetic
periodontics-coronally repositioned pedicle graft [48] and modified by others [49,
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50]. The CAF is recognized as the most predictable technique to cover single gingi-
val recessions according to recent systematic reviews [51].

The surgical site is outlined by a bilateral trapezoid incision on the mesial and
distal aspects of the exposed root surface as follows: bilateral horizontal split-
thickness incisions are placed by 15C or microsurgical blades at a distance from the
tip of the anatomical papilla exceeding the depth of the recession by 1 mm. These
are followed by diverging vertical releasing incisions. A split-thickness flap is pre-
pared at the papillary zone, followed by full-thickness elevation of the attached
gingiva by blunt elevators from the level of the gingival zenith to the
MG]. Subsequently, flap elevation is continued in a split-thickness manner by sharp
dissection from the MGIJ deep apically into the vestibule, detaching the loose and
flexible mucosal-submucosal layers from the underlying muscles and periosteum.
Following complete flap mobilization, a previously harvested SCTG may be placed
at the level of the CEJ. The graft can be fixed with resorbable sutures to the recipient
periosteal bed or alternatively via mattress sutures to the adjacent mucosa.
Thereafter, anatomical papillae are fully deepithelialized, and the flap is advanced
coronally to achieve full coverage of the deepithelialized anatomical papillae by the
surgical papillae. The flap is secured via double-sling nonresorbable 6/0 monofila-
ment sutures to secure the flap margin 1 mm coronally from the CEJ. Lastly, the
vertical incisions are closed by diagonally placed single interrupted sutures, starting
from the most apical aspect. Pressure is exerted for 1-2 min to prevent graft necrosis
caused by blood clot between the layers. Sutures are removed after 14 days
(Fig. 8.8).

Maynard in 1977 [52] outlined the following requirements as criteria for suc-
cess when utilizing CAF as part of the two-stage FGG approach: presence of shal-
low crevicular depths on proximal surfaces, anatomical interproximal bone heights,
tissue height within 1 mm of the cemento-enamel junction of adjacent teeth,
6-week healing of a FGG prior to coronal positioning, reduction of any root promi-
nence, and adequate flap release during surgery to prevent retraction during
healing.

With the evolution of the technique and subsequent modifications, these ana-
tomical limitations have been revised and partly extended. According to today’s
standards, complete root coverage is possible in Miller class I-II cases by using the
CAF approach; partial coverage can be expected in Miller class III cases.
Nevertheless, the lack of keratinized gingiva is still a major limitation of the CAF,
requiring combination therapy with SCTG or the choice of a different surgical
approach. More favorable long-term results may be achieved in combination with
simultaneous SCTG or previous FGG placement, compared to CAF alone; this may
prevent the recurrence of recessions after 5 years [9].

8.6.2.2 Semilunar Coronally Advanced Flap Technique

The semilunar coronally advanced flap (SCAF) procedure [54] is an alternative to
the CAF to treat single or multiple recessions with at least 3-mm-wide and 1-mm-
thick keratinized gingiva apically from the defect. The SCAF is applicable for lim-
ited indications, without additional free soft tissue grafts (Fig. 8.9).
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Fig. 8.8 Coronally advanced flap with a subepithelial connective tissue graft (SCTG), single
Miller class I defect. (a) Baseline, (b) incisions, (c) split-full-split preparation, (d) SCTG, (e)
sutures, (f) 5 years outcome

Following local anesthesia, a semilunar incision is placed at the level of the
MGI. Then a split-thickness flap is raised starting from the sulcus. The mobilized
keratinized gingival collar is secured at the level of the CEJ by 6/0 nonresorbable
monofilament sutures, which are removed after 14 days. SCAF delivers excellent
esthetic results as well as long-term tissue stability; nevertheless it is only applicable
in cases with thick gingival biotype and favorable baseline mucogingival conditions.

8.6.2.3 Envelope Technique

The envelope technique (ET) is used to cover Miller class I, 11, and III gingival
recessions in combination with SCTGs or ESCTGs. A split-thickness envelope
flap (gingival pouch) is prepared by sharp dissection via 15C or microsurgical
blades, starting from the sulcus toward the adjacent papillae, in a depth
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Fig. 8.9 Semilunar coronally advanced flap (SCAF), removal of parodontoma gigantocellulare.
(a) Baseline, (b) after excision, (¢) semilunar flap, (d) sutures, (e) 7 days healing, (f) 2 years
outcome

determined by the previously harvested graft size. Subsequently, an SCTG [55] or
an ESCTG [27] is placed into the envelope at the level of the cemento-enamel
junction. Graft and flap fixation is carried out by 5/0 or 6/0 nonresorbable mono-
filament single interrupted, mattress or sling sutures. Sutures are removed after
14 days (Fig. 8.10).

The uncovered part of the graft shows desquamation and reepithelization similar
to FGGs during the healing period; however, this does not result in visible color
blending heterogeneity compared to recipient tissues. Graft shrinkage and enlarge-
ment of the keratinized zone is more pronounced with the ESCTG approach due to
the protective function of the preserved epithelial collar. A major advantage of this
technique is the lack of coronal flap advancement, which makes the ET feasible to
treat sites with a shallow vestibular fold, especially the anterior mandible.
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Fig. 8.10 Envelope technique with an epithelialized-subepithelial connective tissue graft
(ESCTGQG), single Miller class III defect. (a) Baseline, (b) root planing, (¢) envelope preparation,
(d) ESCTG, (e) suturing, (f) 4 years outcome

8.6.3 Surgical Techniques Used in Combination with SCTGS
and Partly Epithelialized Soft Tissue Grafts for Multiple
Recession Coverage

8.6.3.1 Modified Coronally Advanced Flap Technique

The modified coronally advanced flap technique was published by Zucchelli and de
Sanctis in 2000 [56]. This approach is the redesigned version of the original CAF
for multiple recession coverage.

MCAF is similar to CAF in terms of split-thickness preparation of interdental
papilla, full-thickness preparation of the keratinized gingiva between gingival zenith
and MGJ, and split-thickness preparation of the mucosal flap beyond MGJ. Main
differences can be found in the releasing incisions outlining the surgical papillae.
These are similarly designed to the Zucchelli modification of the original CAF, with
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Fig.8.11 Modified coronally advanced flap (MCAF) with a subepithelial connective tissue graft
(SCTG), multiple Miller class I defects. (a) Baseline, (b) incisions, (¢) split-full-split preparation,
(d) SCTG, (e) sutures, (f) 1 year outcome (Courtesy of Dr. Ferenc Bartha and Dr. Déra Kovdcs)

the oblique incisions always directed toward the center of the flap, which in most
cases is either a canine or a midline papilla, which is tunneled. Subsequently graft
insertion and suturing is carried out in the same fashion as described in Sect. 8.6.2.1
for CAF. Sutures are removed after 14 days (Fig. 8.11).

8.6.3.2 Subperiosteal Envelope Technique
The subperiosteal envelope technique (SET) is the adaptation of the original ET to
treat multiple adjacent gingival recessions ([57, 58].

Following local anesthesia, planing of the exposed root surfaces is carried out.
Intrasulcular incisions around involved teeth are performed using 15C or microsur-
gical blades. Mucoperiosteal envelope flap elevation is performed by blunt prepara-
tion via tunneling knives up to the level of the MGJ at each individual recession site,
leaving the tip of the interdental papillae untouched. The separate mucoperiosteal
envelopes are subsequently interconnected, resulting in a confluent tunnel
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preparation over the adjacent exposed root surfaces. Starting from here the MGJ
preparation continues in split thickness in a depth of 3—-5 mm. A subsequently har-
vested SCTG [58] or ESCTG [57] can be adapted to this supraperiosteal envelope
by horizontal mattress sutures. The graft might be further secured by sling sutures.
Sutures are removed 14 days after surgery (Fig. 8.12).

The main advantage of the SET is that the blood circulation of the papillae is not
compromised; thus healing is usually uneventful, and postoperative complaints are
minimized. Furthermore, due to the secondary epithelialization of the inserted grafts,
enlargement of the keratinized zone can be observed, without color difference between
the graft and the recipient site. Nevertheless, in certain cases, scar lines can occur due
to epithelial invagination and cicatrization at the border of the exposed graft surfaces.

8.6.3.3 Modified Coronally Advanced Tunnel Technique
The modified coronally advanced tunnel technique (MCAT) is a modification of the
original SET, delivering predictable root coverage even in Miller class III recessions.

Fig.8.12 Subperiosteal envelope technique, multiple Miller class III defects. (a) Baseline, (b) root
planing, (c) tunnelling, (d) sutures, graft partially exposed, (e) 7 days healing, (d) 1 year outcome
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The main difference is that more excessive split-thickness flap mobilization is per-
formed, attaching muscles and inserting collagen fibers are separated and released
from the inner aspect of the alveolar mucosa by means of tunneling knifes and Gracey
curettes. As a result, the tunneled flap can be mobilized and coronally advanced with-
out tension. To achieve complete mobilization of the flap, interdental papillae are gen-
tly undermined using microsurgical elevators. Special attention is paid not to disrupt
the interdental papillae. With the coronal margin positioned at the level of the CEJ, an
SCTG is fixed to the mucosal flap via horizontal mattress sutures. Moreover, after
securing the graft in the tunnel, the flap is advanced coronally by suspended or sling
sutures. To enhance this, preoperatively resin bonding of adjacent contact points at the
operation site may be performed to enable suspended suturing. In cases when com-
plete graft coverage cannot be obtained with the suspended sutures, additional sling
sutures are placed interdentally to enable coronal displacement of the tunnel 1 mm
over the CEJ. Sutures are removed after 14 days [59] (Fig. 8.13).

Fig.8.13 Modified coronally advanced tunnel technique (MCAT) with a subepithelial connective
tissue graft (SCTG), multiple Miller class III defects. (a) Baseline, (b) tunneling, (¢) SCTG
trimmed, (d) SCTG in the tunnel, (e) suspended sutures, (f) 2 years outcome
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The main indication for MCAT approach, when used in combination with SCTG,
is the perfect color match and complete lack of any scar line at the treated sites.
Furthermore, substantial root coverage can be achieved with this approach even in
Miller class III multiple recessions. Nevertheless, increase in the width of keratin-
ized tissues is lower compared to the original SET.

Conclusions

Establishing optimal pink esthetics by the reconstruction of single or multiple
gingival recessions is the ultimate goal of periodontal plastic surgery. One of the
most important considerations in surgical planning is the selection of the most
feasible grafting approach to augment the gingival biotype and to fulfill patient
expectations for long-term esthetics while keeping patient morbidity at the low-
est possible level. To achieve complete root coverage and long-term tissue stabil-
ity, increasing the width and thickness of the keratinized gingiva by the application
of autogenous soft tissue grafts was shown to be the most effective grafting
modality in a most recent systematic review [8]. Applying free autogenous soft
tissue grafts requires a second surgical site with varying risks for possible com-
plications (e.g., pain, swelling, infection, necrosis), which cannot be fully elimi-
nated even by careful planning and high surgical skills. This may give rise to
utilizing different valuable treatment alternatives, considering the application of
novel allogeneic and xenogeneic grafting alternatives [8, 9]. Nevertheless,
according to the 2015 consensus report of the AAP, “Predictable root coverage is
possible for single-tooth and multiple-tooth recession defects, with SCTG proce-
dures providing the best root coverage outcomes.”

In compromised clinical settings (e.g., recessions in the anterior mandible,
compromised hard tissue environment in Miller class III defects, lack of keratin-
ized gingiva, shallow vestibule, high muscular attachments and frenula, etc.),
autogenous soft tissue grafts are recognized as gold standard treatment modali-
ties in terms of predictable long-term esthetic outcomes.
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Recession Coverage Using Soft Tissue
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Adrian Kasaj

Abstract

Today, a variety of surgical procedures can be used to successfully treat gingival
recession defects. Among them, the autogenous connective tissue graft in con-
junction with a coronally advanced flap is commonly considered the gold stan-
dard procedure. However, the most significant disadvantages of this procedure
are the potential morbidity associated with autogenous tissue harvesting and the
limited availability of donor tissue. For these reasons, alternative surgical proce-
dures using membranes, enamel matrix derivative, and soft tissue graft substi-
tutes have been proposed and tested. The aim of the present chapter is to provide
an overview on the use of soft tissue substitutes as a possible alternative to con-
nective tissue grafts in the surgical management of gingival recession defects.

9.1 Introduction

Various surgical techniques have been proposed in the past few decades to achieve
successful and predictable coverage of gingival recession defects [1, 2]. Although
all these surgical therapeutic approaches provide significant reduction in recession
depth, connective tissue graft (CTG) procedures have shown to offer the best out-
comes for root coverage and gain of keratinized tissue [2]. The clinical efficacy of
the CTGs has been mainly attributed to the double blood supply at the recipient site
and thus enhanced graft revascularization and wound healing [3-5]. More recently,
it has also been suggested that the CTG may act as a biological filler with the ability
to reduce soft tissue contraction in the healing phase [5, 6]. Therefore, the CTG
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procedures are rightly considered to be the gold standard and reference therapy for
root coverage. However, the CTG is also associated with a number of disadvan-
tages, including a second surgical procedure to harvest the graft, potential donor site
morbidity, increased operative time, and limited availability of donor tissue.
Moreover, it has been reported that healing following a CTG procedure is mainly
characterized by a long junctional epithelium and connective tissue attachment with
only limited capacity for periodontal regeneration [7-9]. To avoid the drawbacks
mentioned above, several alternative surgical procedures have been advocated.
Among these procedures, the coronally advanced flap (CAF) alone is considered
easy to perform and effective in obtaining root coverage without the need for a sec-
ond surgical site [10]. On the other hand, the CAF alone has been reported to be
associated with an apical relapse of the gingival margin in the long term [11]. This
observation has been attributed to the inadequate thickness and amount of keratin-
ized tissue obtained with the CAF alone [11, 12]. Other approaches aimed at
enhancing the outcome of the CAF procedure and substituting the CTG include the
use of barrier membranes, enamel matrix derivatives, and soft tissue graft substi-
tutes (acellular dermal matrices and xenogeneic collagen matrices).

9.1.1 Barrier Membranes (Guided Tissue Regeneration)

Guided tissue regeneration (GTR) with the use of resorbable and nonresorbable bar-
rier membranes was proposed as an alternative approach in the treatment of gingival
recession defects [13]. The rationale behind this technique was to avoid a second
surgical site and to promote regeneration of periodontal tissues on the previously
exposed root surface [14—16]. Indeed, from a histological point of view, the use of
barrier membranes in conjunction with a CAF procedure has proven to promote peri-
odontal regeneration with the formation of new cementum, periodontal ligament, and
alveolar bone [17, 18]. Accordingly, clinical studies demonstrated good predictability
of the GTR technique in terms of root coverage and gain of clinical attachment [15,
19, 20]. This technique was reported to produce a mean root coverage of 75% and
complete coverage of the recession defects in 42% of the cases [13]. However, more
recent evidence shows that GTR-based root coverage appears ineffective in improving
clinical outcomes of the CAF in terms of complete root coverage and recession reduc-
tion [5]. Less favorable clinical outcomes were also reported when GTR-based root
coverage was compared to the CTG [5, 21]. Moreover, the use of GTR for root cover-
age has been associated with several complications and drawbacks. Thus, membrane
exposure was reported as a common complication that may result in site contamina-
tion, infection, and failure of the procedure [22, 23]. Furthermore, when nonresorb-
able membranes are used, a second surgical procedure is required for membrane
retrieval, causing an additional trauma to the regenerating tissue [19, 23]. This may
also account for the observation that the use of nonresorbable membranes has been
associated with a lower percentage of complete root coverage when compared with
resorbable membranes [13]. Another shortcoming of the GTR-based root coverage
technique is that it is not suitable for the management of multiple recession defects at
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the same time. It has also been demonstrated that the use of barrier membranes for
root coverage has only limited ability to increase gingival tissue thickness [16]. The
various disadvantages may also explain the limited clinical benefits of this technique
when compared to other root coverage procedures.

Taken together, GTR-based root coverage has various limitations, and so its rou-
tine use cannot be recommended at present.

9.1.2 Enamel Matrix Derivative

The use of enamel matrix derivative (EMD) has been proposed as another approach to
substitute the connective tissue graft in root coverage procedures and to promote peri-
odontal regeneration on the previously exposed root surface. Indeed, histology from a
human biopsy study showed enhanced formation of new cementum, periodontal liga-
ment, and alveolar bone 9 months after application of EMD in conjunction with a CAF
[9]. From a clinical standpoint, a recent systematic review concluded that the adjunctive
use of EMD significantly improved recession reduction, complete root coverage, and
keratinized tissue gain compared to CAF alone [5]. Hence, the additional use of EMD
to CAF appears as a safe approach superior to the use of CAF alone [5, 21]. Studies have
also demonstrated that EMD provides clinical benefits comparable to connective tissue
grafting, with stable clinical results in the long term [24, 25]. A recent systematic review
concluded that the use of EMD in conjunction with a CAF leads to clinical outcomes
close to those reported for CTGs and thus may be considered as a viable alternative to
autogenous donor tissue [21]. The main advantages of using EMD combined with CAF
are the simplicity of the procedure and avoidance of a second surgical site. Thus, the
combination of EMD + CAF has been associated with improved early healing and less
postoperative discomfort compared to CTG + CAF [24]. On the other hand, current lit-
erature suggests that the combination of EMD + CAF is not as effective as CTG + CAF
in augmenting the width of keratinized tissue [26, 27]. More recently, Rebele et al. [28]
compared the use of EMD combined with CAF to a CTG with the tunnel technique for
the treatment of Miller class I and II recession defects. The results from that study dem-
onstrated that the CTG procedure was able to create a significantly thicker marginal
tissue than EMD. Thus, the use of EMD appears to be less effective than the CTG in
increasing the width and thickness of keratinized tissue. A possible added value of com-
bining EMD with the CTG for the treatment of Miller class I and II recession defects
was evaluated more recently by Roman et al. [29]. At 1 year after surgery, the combina-
tion of EMD and CTG + CAF had no beneficial effect on root coverage compared with
the CTG alone. Conversely, Henriques et al. [30] demonstrated significantly better clini-
cal outcomes using EMD + CTG compared to CTG alone in the treatment of Miller
class III recession defects. However, at present there is not enough evidence to support
the combined use of EMD and CTG in recession coverage procedures.

Based on the current evidence, EMD + CAF has the ability to promote periodon-
tal regeneration and improve clinical outcomes comparable to CTG procedures and
thus may be considered a safe substitute for autogenous grafts in recession coverage
procedures.
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9.1.3 Soft T Tissue Graft Substitutes (Acellular Dermal Matrices
and Xenogeneic Collagen Matrices)

The use of acellular dermal matrix (ADM) grafts in periodontal plastic surgery has
been proposed as a substitute for palatal donor tissue in order to eliminate the dis-
advantages associated with autogenous grafts. This ADM allograft is obtained from
donated human skin and further treated to remove all viable cells that could cause
an inflammatory or immunogenic response. The remaining connective tissue matrix
provides a collagen structure that functions as a scaffold to allow ingrowth and sub-
sequent replacement by host tissues. Advantages of using ADM grafts in root cover-
age procedures include the avoidance of palatal tissue harvesting, reduced morbidity
compared to autogenous grafts, unlimited tissue availability, reduction in surgery
time, and increased patient treatment acceptance [31]. A number of commercial
products are available and include AlloDerm® (BioHorizons), Puros® Dermis
(Zimmer Biomet), PerioDerm™ (Dentsply), and Epiflex® (DIZG).

From a histological point of view, there is only limited information available
regarding the type of healing following recession coverage with ADM. Cummings
et al. [8] reported that root coverage utilizing ADM resulted in a healing character-
ized by the formation of a long junctional epithelium and connective tissue adhe-
sion. A human case report by Richardson and Maynard [32] evaluated histologically
the type of attachment after an ADM augmentation procedure and observed a
fibrous tissue apposition with no attachment to the root surface. When tested clini-
cally, several studies demonstrated that the use of ADM in conjunction with CAF
significantly improved root coverage outcomes compared to CAF alone [33-36].
Moreover, a number of studies showed that the combination of ADM + CAF can
achieve clinical results comparable to those obtained with CTG procedures [37—40].
A recent meta-analysis by Guan et al. [41] reported no significant differences
between ADM and CTG in terms of recession coverage, gain in clinical attachment,
and amount of keratinized tissue (KT). Similarly, a systematic review conducted by
Chambrone and Tatakis [21] concluded that there is strong evidence to support the
use of ADM + CAF as an alternative to autogenous donor tissue in root coverage
procedures. Furthermore, the use of ADM was found to enhance marginal tissue
thickness similar to CTG grafts [39]. Conversely, a recent systematic review evalu-
ating the efficacy of root coverage procedures showed that ADM + CAF provides
inferior outcomes compared to CTG + CAF and no additional benefit over CAF
alone [5]. These inconsistent clinical outcomes can be explained, at least in part, by
the technique sensitivity and healing characteristics of ADM. Indeed, while ADM
has some benefits for the clinician and the patient, its use in root coverage proce-
dures is less forgiving than autogenous material. Since ADM is an avascular and
acellular material, it depends on the revascularization and nutrition coming from the
recipient site. Therefore, it is mandatory to ensure full coverage of the ADM by the
overlying flap in a tension-free manner, especially in areas with high muscle activ-
ity. Consequently, shrinkage of the flap with exposure of ADM during the healing
phase may compromise revascularization of the graft material and lead to its disin-
tegration [42, 43]. Moreover, it has been demonstrated that ADM is associated with
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a prolonged healing period when compared to the CTG [39]. This observation was
attributed to the fact that ADM is a non-vital material requiring an additional period
of time to be resorbed and substituted by the host tissue. Because of its specific heal-
ing properties, the overall effectiveness and predictability of ADM are closely
related to the surgical technique employed. As yet, various surgical techniques have
been proposed for the use of ADM in root coverage procedures [43—45]. In this
context, Barros et al. [44] proposed an extended flap with the releasing incisions
displaced to the adjacent teeth and demonstrated that the combination of ADM with
this technique improved recession coverage in comparison with the use of ADM
with the conventional technique described by Langer and Langer [3]. The extended
flap approach showed also superior clinical results compared to a flap approach
without vertical releasing incisions when using ADM [43]. More recently, Ayub
et al. [46] introduced a modification of the extended flap technique in which the
ADM graft is positioned 1 mm apical to the CEJ and the flap 1 mm coronal to the
CEJ, with the intention to prevent ADM exposure and to compensate primary soft
tissue shrinkage. The authors demonstrated with the proposed technique improved
clinical outcomes when compared to the conventional extended flap technique.
Ozenci et al. [45] compared root coverage outcomes of ADM in conjunction with
the tunnel technique or a CAF. Although both techniques were effective in obtain-
ing root coverage, the CAF technique resulted in significantly improved clinical
outcomes when compared with the tunnel technique. Hence, as yet there is no con-
sensus on the most appropriate surgical technique associated with the use of
ADM. However, the use of a flap technique with vertical releasing incisions pro-
vides a good control over the procedure owing to better visibility and easier flap
repositioning in comparison with more technique-sensitive surgical approaches,
e.g., the tunnel technique [47]. In general, the selection of a surgical technique for
the use of ADM should be based on the goal of preserving the vascular supply of the
flap, in order to obtain proper nutrition and revascularization of the graft material.

Another common observation associated with the use of ADM in root coverage
procedures is the trend toward less keratinized tissue formation when compared to
autogenous grafts [39, 42, 48]. Although the exact mechanism by which ADM
increases the amount of keratinized tissue is still unknown, it is commonly thought
that the non-vital ADM itself has only little influence on the cytodifferentiation of
the covering epithelium and that the type of epithelium that covers the ADM seems
to be determined by the surrounding tissues [49]. In this context, Shin et al. [50]
demonstrated that the additional use of EMD with ADM in root coverage proce-
dures resulted in a significant increase of keratinized tissue when compared to ADM
alone.

A further important factor to be considered is the long-term stability of clinical
outcomes obtained with ADM. Thus, Harris [51] reported that the root coverage
obtained with ADM tended to break down in the long term, whereas sites treated
with CTGs remained stable. In contrast, Moslemi et al. [40] observed in a 5-year
follow-up study a significant relapse of root coverage outcomes in ADM- and CTG-
treated sites, with no statistically significant difference between the two
procedures.
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In sum, the use of ADM in root coverage procedures can be considered a safe and
patient-friendly alternative to autogenous donor tissue.

Recently, xenogeneic collagen matrix (CM) materials have been introduced as an
alternative to ADM and autogenous tissue in root coverage procedures (Figs. 9.1,
9.2, 9.3, and 9.4). These collagen matrices are derived from porcine tissue and fur-
ther processed to remove antigenic cellular components, while preserving the struc-
ture of the source tissue. Porcine dermal tissue as a source of CM appears favorable
because it is structurally and immunologically similar to its human counterpart [52,
53]. Moreover, the use of porcine-derived CM might alleviate some of the short-
comings associated with ADM derived from human cadavers. Indeed, ethical con-
cerns and the possible risk of disease transmission may have limited the more
widespread use of human ADM in root coverage procedures [54]. When used in a
clinical setting, the porcine CM is intended to act as a temporary 3D scaffold to sup-
port host cell infiltration and tissue ingrowth without eliciting a foreign body or

Fig.9.1 (a) Multiple gingival recessions affecting the maxillary right quadrant. (b) Flap elevation
using a split-full-split approach without vertical releasing incisions. (¢) CM sutured in place. (d)
Flap coronally advanced and sutured to cover the entire CM. (e) Clinical outcome 3 months after
surgery. (f) Clinical outcome 18 months after surgery
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immunogenic response [47, 55, 56]. Examples of commercially available porcine-
derived CMs include Mucoderm® (Botiss biomaterials), Mucograft® (Geistlich),
Osteobiol® Derma (Tecnoss), MucoMatrixX® (Dentegris), and DynaMatrix®
(Keystone).

With respect to human histologic outcomes of recession defects treated with CM,
Camelo et al. [57] showed the formation of a long junctional epithelium and con-
nective tissue adhesion without evidence of periodontal regeneration. Clinical stud-
ies demonstrated that the use of CM in the treatment of recession defects significantly
improved clinical outcomes in terms of root coverage, gingival thickness, and gain
of KT when compared to CAF alone [58-60]. These findings were further con-
firmed in recent systematic reviews [5, 61]. Conversely, Moreira et al. [62] found in

Fig. 9.2 (a) Preoperative gingival recession on a mandibular left lateral incisor. (b) Tunnel flap
preparation and adjustment of CM dimensions. (¢) Application of EMD on the root surface. (d)
Placement of the CM into the prepared tunnel. (e) Flap coronally advanced and sutured. (f) Clinical
outcome 3 months after surgery
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Fig.9.3 (a) Multiple gingival recessions affecting the maxillary left anterior area. (b) Flap eleva-
tion using a split-full-split approach with a short vertical incision distal to the canine. (¢) Application
of EMD on the root surface. (d) CM sutured in place. (e) Flap coronally advanced and sutured to
cover the entire CM. (f) Clinical outcome 3 months after surgery. (g) Clinical outcome 9 months
after surgery. (h) Clinical outcome 2 years after surgery (Reproduced from Kasaj A, Quintessence
Int 2016;47:775-783, courtesy Quintessence Publishing)
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Fig. 9.4 (a) Gingival recession affecting the maxillary right canine. (b) Flap elevation using a
split-full-split approach and deepithelialization of the anatomical papillae. (¢) Application of EMD
on the root surface. (d) CM sutured in place. (e) Flap coronally advanced and sutured to cover the
entire CM. (f) Clinical outcome 6 months after surgery. (g) Clinical outcome 2 years after
surgery
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a recent clinical study with a 6-month follow-up that CM in conjunction with CAF
was not able to improve recession reduction compared to CAF alone. Similarly,
Jepsen et al. [63] evaluated CM + CAF versus CAF alone and found at 6 months no
significant difference between the groups in terms of root coverage. However, the
addition of CM significantly increased the width of KT and gingival thickness com-
pared to CAF alone. Moreover, the authors demonstrated that CM was able to
improve root coverage of CAF alone in large recession defects (> 3 mm). When CM
was compared with CTG, one study reported similar clinical outcomes for both
procedures [64], whereas other studies found outcomes to be inferior for CM [65,
66]. Moreover, some studies demonstrated less than 50% of complete root coverage
with the use of CM, despite satisfactory results achieved for mean root coverage
[66, 67]. In the most recent systematic review on this topic, Atieh et al. [61] showed
that the CTG in conjunction with CAF was more effective than CM + CAF in terms
of root coverage and recession reduction. On the other hand, the use of CM was
associated with a shorter surgery time and reduced postoperative morbidity when
compared with CTG. With respect to patient-reported aesthetic satisfaction and gain
of KT, no significant difference was found between the two procedures. McGuire
and Scheyer [68] reported 5-year clinical outcomes of patients treated either with
CM + CAF or CTG + CAF. The results demonstrated a mean root coverage of 78%
for CM + CAF compared with 95.5% for CTG + CAF. Despite these differences,
the authors concluded that CM provides a viable and long-term alternative for the
CTG, when balanced with patient-reported outcomes for aesthetics and compared
with historical root coverage results reported by other investigators. Likewise,
Chambrone and Tatakis [21] reported in their systematic review that the use of CM
in conjunction with CAF provides clinical outcomes close to those of CTGs (differ-
ence in mean root coverage 8.9%) and thus may be considered a viable alternative
to autogenous donor tissue. A possible approach to further improve the clinical out-
comes of CM is the combination with EMD. However, a recent study failed to
demonstrate enhanced clinical outcomes of CM + EMD + CAF compared to
CM + CAF [60].

Taken together, the currently available evidence suggests that CM may be used
as a safe and adequate substitute for autogenous grafts in patients with a limited
amount of donor tissue or patients who want to avoid the palatal donor site
surgery.

Conclusions

Various biomaterials have been proposed as a substitute for autogenous grafts in
root coverage procedures. Current evidence suggests that enamel matrix deriva-
tive, acellular dermal matrix grafts, and xenogeneic collagen matrices combined
with coronally advanced flaps can be considered as safe and effective treatment
procedures for obtaining aesthetic root coverage. Moreover, the use of these soft
tissue substitutes as an alternative to autogenous donor tissue offers certain
advantages such as increased surgical efficiency and reduced patient morbidity.
This approach also appears to be particularly useful in patients with limited
donor tissue availability or patients who wish to avoid a second site surgery. On
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the other hand, soft tissue substitutes are still associated with inferior clinical
results when compared with those of the connective tissue graft procedures.
There is also only limited data available focusing on long-term outcomes follow-
ing treatment with these biomaterials. The clinician’s decision to use soft tissue
substitutes as an alternative to autogenous donor tissue should be based upon
consideration of the clinical situation, availability of palatal donor tissue, and
patient preferences.
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Abstract

Various surgical techniques have been proposed to obtain predictable and esthetic
root coverage. In general, these techniques may include the use of pedicle soft
tissue grafts, free soft tissue grafts, and soft tissue graft substitutes. Overall, these
surgical procedures have been shown to be safe, effective, and well-tolerated by
the patients. However, as with any surgical procedure, complications and treat-
ment failures can occur. Therefore, the clinician should have a thorough knowl-
edge of potential complications associated with these procedures and strategies
for their prevention and management. This chapter provides an overview of the
most common complications and atypical healing responses related to different
root coverage procedures.

10.1 Introduction

Various surgical techniques have been proposed to obtain root coverage and to
increase the width and thickness of keratinized tissue. These surgical approaches
may include the use of pedicle soft tissue grafts, free gingival grafts (FGGs), subepi-
thelial connective tissue grafts (CTGs), soft tissue graft substitutes (allogenic and
xenogeneic grafts), and biologics [1]. The surgical outcomes for these procedures
have also been well established [2]. Despite the frequency with which these proce-
dures are performed and their overall safety, little data exist regarding complica-
tions. In general, periodontal surgical procedures are well-tolerated by patients with
minimal risk of postoperative pain and clinically significant complications [3].
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However, it was reported that mucogingival surgery is associated with more postop-
erative pain compared to other periodontal surgical procedures [3]. Moreover, other
common complications associated with root coverage procedures include swelling,
bleeding, and infection [4, 5]. Thus, the clinician must be aware that complications
can occur at any time following a surgical procedure. Although complications
related to root coverage procedures may not be frequent and life-threatening, a
knowledge of certain complications will allow the clinician to anticipate and modu-
late these. Complications and atypical healing responses related to root coverage
procedures can be generally associated with the use of pedicle soft tissue grafts, free
soft tissue grafts, and soft tissue graft substitutes.

10.2 Potential Complications Associated with the Use
of Pedicle Soft Tissue Grafts

The pedicle soft tissue graft procedures (advanced or rotational flaps) may be used
alone or in combination with connective tissue grafts for the treatment of recession-
type defects. In these surgical approaches, the soft tissue adjacent to a recession
defect is utilized to cover the exposed root surface. Pedicle flap techniques may pro-
vide satisfactory results and have the advantage of using only one surgical area [6].
The most common complication associated with this approach is a lack of complete
root coverage due to marginal tissue retraction. Indeed, it has been demonstrated that
numerous patient-, site-, and technique-related factors may influence the expected
outcomes of root coverage procedures [1]. Among the patient-related factors, smok-
ing has shown to be associated with poorer outcomes following root coverage proce-
dures [7]. An apical relapse of the gingival margin sites has also been attributed to a
resumption of traumatic toothbrushing habits at treated sites [8]. The site-related
factors that may influence treatment outcomes include the interproximal bone height
and attachment level (Miller classification), defect size, presence of frenum attach-
ment, tooth malposition, presence of cervical lesions, vestibulum depth, and tissue
thickness [1, 9, 10]. Technique-related factors such as flap stability, positioning of the
gingival margin, use of vertical releasing incisions, and application of microsurgical
techniques should also be considered since they may influence the degree of root
coverage [1, 9, 10]. Another complication related to pedicle flap procedures is necro-
sis of the flap margins because of compromised vascularity. Thus, partial-thickness
flaps in areas of thin tissue may impair the blood supply to the flap and increase the
chance of flap necrosis. A delicate thin gingival biotype should therefore be consid-
ered more susceptible to intraoperative damage and postoperative complications.

10.3 Potential Complications Associated with the Use of Free
Soft Tissue Grafts

The free gingival grafts (FGGs) have been widely used since the 1960s for root
coverage procedures and augmentation of keratinized tissue [11, 12]. This tech-
nique utilizes tissue from a palatal donor site that is transplanted as a
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non-vascularized graft to a prepared recipient bed. Nowadays, the FGG technique is
not considered the first choice for root coverage because of the low predictability
and the poor esthetic outcome [13, 14]. The main disadvantage of this technique is
that the harvesting of the donor tissue leaves an open wound that heals by secondary
intention and may take 2—4 weeks [15]. This is often associated with significant pain
and discomfort and in some cases with delayed wound healing. Thus, it has been
reported that patients undergoing a FGG procedure were three times more likely to
develop postsurgical pain or bleeding compared to other root coverage techniques
[5]. Del Pizzo et al. [16] reported that 100% of subjects treated with a FGG graft
harvesting technique experienced pain at palatal donor sites during the first week
after surgery. Moreover, 33% of the FGG subjects demonstrated postoperative
bleeding within the first week. In terms of donor site wound healing, it was found
that only 50% of subjects exhibited complete epithelialization of the donor region at
3 weeks postsurgery. Wessel and Tatakis [17] reported postoperative discomfort in
the donor region during the first week following surgery in 90% of subjects treated
with FGGs. The increased postoperative pain was also associated with greater anal-
gesic usage. In a further study by Hatipoglu et al. [18], at 10 days postoperatively,
33% of FGG subjects exhibited bleeding at their donor sites, and 20% of donor sites
presented pain symptoms. Furthermore, 33% of donor sites demonstrated paresthe-
sia at 10 days following surgery.

Another common clinical phenomenon associated with FGG procedures is the
postoperative shrinkage of the graft. Thus, it has been demonstrated that the postop-
erative FGG shrinkage is higher in the vertical dimension than in the horizontal
dimension and that thinner grafts shrink more than thicker grafts [18-20]. The opti-
mal FGG thickness was found to be 1-2 mm [20-22]. Indeed, M6rmann et al. [19]
reported a mean vertical shrinkage of 42.3% in thin FGGs (graft thickness < 1 mm)
during a period of 12 months. Nevertheless, it has been demonstrated that shrinkage
of FGGs occurs mainly during the first month following surgery and that the
obtained amount of keratinized tissue remains stable over the long term [13, 23, 24].

Other potential complications associated with FGG procedures include exces-
sive hemorrhage, postoperative bone exposure at the palatal donor site, recurrent
herpetic lesions of the palate, lack of graft stabilization to the underlying tissue, and
failure of graft survival [25]. Rare and unusual complications include mucocele
formation on the hard palate [26], an arteriovenous shunt following palatal removal
of donor tissue [27], and spontaneous pigmentation of palatal donor sites [28].

At present, the subepithelial connective tissue graft (CTG) procedures provide
the best root coverage outcomes for clinical practice and can therefore be consid-
ered the gold standard for treating gingival recession defects [2, 10]. The CTG com-
bined with a pedicle flap offers the advantage of a double blood supply, thereby
increasing the probability of graft survival. This technique also provides a better
color match with the adjacent tissues when compared with the FGG. Moreover, the
CTG procedure allows for primary closure of the palatal donor site, reducing the
healing time and patient discomfort. However, although the CTG procedure is
highly predictable and well-tolerated, it is not without complications (Fig. 10.1).

Griffin et al. [5] demonstrated that the most common complications associated
with CTG procedures occurred in the immediate postoperative period and included
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Fig. 10.1 Severe bleeding in the lower incisor region following recession coverage with the tun-
nel technique combined with a subepithelial connective tissue graft (CTG) from the palate

pain, swelling, discomfort, and bleeding. Moreover, it could be demonstrated that
the duration of the surgical procedure was highly related to postoperative pain and
swelling [5]. However, the severity of postoperative complications was rated as
mild or moderate in most of the cases. Harris et al. [4] evaluated the incidence and
severity of complications associated with 500 CTG procedures. The most com-
monly reported complication was postoperative pain (18.6%), followed by swelling
(5.4%), bleeding (3.0%), and infection (0.8%). Overall, the authors concluded that
the rate and severity of postoperative complications seemed manageable and clini-
cally acceptable. Wessel and Tatakis [17] demonstrated that postoperative pain was
experienced by 91.6% of subjects at 3 days and 50% of subjects at 3 weeks follow-
ing CTG procedures. The average visual analog scale (VAS) pain score reported by
the patients decreased from 3.5 to 1.6 over the 3-week study period, suggesting low
levels of experienced pain.

Most of the complications after CTG procedures are associated with the pala-
tal donor site and are closely related to the graft harvesting technique. Over the
years various CTG harvesting techniques have been proposed to achieve primary
wound healing and minimize patient morbidity [29-32]. In this context, knowl-
edge of the anatomy in the donor area and selection of sites with adequate tissue
thickness are critical in preventing complications. Thus, an excessive undermin-
ing of the palatal flap may adversely affect wound healing or cause tissue necro-
sis due to compromised vascularization (Fig. 10.2a—c). Indeed, Jahnke et al. [33]
reported necrosis of the palatal flap in more than half of the patients after harvest-
ing CTGs according to the trap door approach. Zucchelli et al. [34] found that
within 1 week following a trap door approach, 28% of patients experienced
dehiscence/necrosis of the primary palatal flap. Furthermore, the secondary pala-
tal wound healing due to dehiscence/necrosis of the flap was associated with
greater analgesic consumption. Therefore, one should be aware that the trap door
approach for graft harvesting may be associated with postoperative discomfort
related to sloughing of the palatal flap. At present, the single-incision technique
is considered one of the least traumatic approaches for harvesting a CTG. This
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Fig. 10.2 (a—c) Tissue necrosis at the palatal donor site after harvesting of a CTG with the single-
incision technique. (a) Wound healing after 1 week; (b) wound healing after 2 weeks; (¢) wound
healing after 3 weeks

method demonstrated improved early wound healing and reduced patient dis-
comfort when compared to the trap door approach [35]. Del Pizzo et al. [16]
reported faster reepithelialization of the donor area using the single-incision
technique in comparison to the trap door and FGG procedures. More recently, the
extraoral de-epithelialization of a FGG has been proposed to obtain a CTG in the
presence of limited mucosal thickness at the palatal donor site [34]. Furthermore,
this technique allows the safe harvesting of CTGs devoid of fatty and glandular
tissue. On the other hand, this technique will leave a palatal wound that heals by
secondary intention and may cause postoperative pain and discomfort.
Nevertheless, Zucchelli et al. [36] reported that less patient morbidity can be
expected when obtaining FGGs of reduced thickness (<2 mm) and height (4 mm).
Similarly, Burkhardt et al. [37] demonstrated that postoperative pain perception
following FGG harvesting was related to the graft thickness (wound depth) at the
palatal donor site.

Although rare, the most serious complication associated with harvesting connec-
tive tissue grafts from the palate is a severe intraoperative or delayed bleeding from
the donor site (Figs. 10.3a, b).

The bleeding rate among patients following CTG harvesting has been reported
to range between 1.2 and 33% [4, 5, 16]. Therefore, certain anatomical consider-
ations must be taken into account to prevent injury of the greater palatine artery
and subsequent bleeding complications. According to measurements performed
by Monnet-Corti et al. [38] on plaster models, the average distance from the gin-
gival margin to the greater palatine artery ranged from 12.1 mm in the canine area
to 14.7 mm at the second molar level. Based on their results, the authors con-
cluded that the premolar area allowed the harvesting of a CTG measuring 5 mm
in height in 100% of patients. A recent human cadaver study by Yu et al. [39]
demonstrated that the average distance from the cementoenamel junction (CEJ) to
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Fig.10.3 (a, b) Delayed postoperative bleeding at the palatal donor site after harvesting of a CTG
with a single-incision technique. (a) Palatal donor site immediately after suturing and fibrin glue
application; (b) palatal donor site at 1 week postoperative

the lateral branch of the greater palatine artery varied from 9 mm (canine) to
13.9 mm (second molar). Reiser et al. [40] found in another cadaver study that the
height of the palatal vault was associated with the location of the greater palatine
neurovascular bundle. The authors reported that the neurovascular bundle was
located between 7 and 17 mm from the CEJ of the maxillary premolars and
molars, with the shortest distance found in patients with a shallow palatal vault.
Thus, one should be aware that a shallow palatal vault or thin mucosal thickness
may increase the risk of neurovascular injury and bleeding. Nevertheless, even if
these anatomical guidelines are considered, there is always the probability of indi-
vidual variations in the course of the greater palatine artery. Therefore, several
strategies have been proposed to prevent postoperative bleeding complications.
These include the use of harvesting techniques that allow for primary wound clo-
sure, different suturing techniques, periodontal dressings, palatal stents, and
hemostatic agents [17, 41, 42].

Other complications associated with CTG procedures are rare but can include the
development of exostosis [43], external root resorption [44], cyst-like lesions [45,
46], and gingival abscesses [47].

Opverall, it can be concluded that the CTG procedures may provide better patient
outcomes in terms of reduced postoperative pain, discomfort, and bleeding when
compared to FGG procedures [5, 16, 17].
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10.4 Potential Complications Associated with the Use of Soft
Tissue Graft Substitutes

The use of soft tissue graft substitutes (acellular dermal matrices and xenogeneic
collagen matrices) can be considered a safe and adequate alternative to autoge-
nous soft tissue grafts in root coverage procedures [2]. Major clinical benefits of
using such grafts include the elimination of donor site surgery and associated
morbidity, unlimited supply of graft material, and decreased surgical time.
Unlike autogenous grafts, soft tissue graft substitutes can be used without sub-
jecting the patient to potential complications related to palatal donor surgery.
Thus, Griffin et al. [5] demonstrated that the use of an acellular dermal matrix
(ADM) graft as a substitute for autogenous soft tissue was associated with a sig-
nificantly reduced probability of postoperative swelling and bleeding following
gingival augmentation procedures. The authors attributed the decrease in compli-
cations to elimination of the second surgical site. Aroca et al. [48] reported that
treatment of recession defects with a porcine collagen matrix (CM) was associ-
ated with significantly reduced surgical time and patient morbidity when com-
pared with the CTG. Likewise, McGuire and Scheyer [49] showed that CM
provides a viable and long-term alternative to CTG in root coverage procedures,
without the morbidity of graft harvest. Indeed, the use of such soft tissue substi-
tutes helped to overcome certain limitations associated with autogenous grafts
and enhanced patient satisfaction. However, despite the potential benefits, the
use of these grafts is not free of complications and problems. Thus, it has to be
considered that the success of these non-vital grafts depends on a proper revas-
cularization by the recipient site and integration into the surrounding host tissue.
The exposure of such grafts in the early healing phase may limit cell repopula-
tion and tissue revascularization, leading to graft resorption and less root cover-
age [50, 51] (Fig. 10.4).

Therefore, it is necessary to immobilize the tissue graft within the recipient site
and ensure complete coverage by the gingival flap during the healing process.
Moreover, one should be aware that the non-vital grafts are associated with slower
tissue healing when compared to autogenous grafts [52]. Another possible

Fig. 10.4 Compromised
wound healing following
recession coverage with a
coronally advanced flap
and a porcine collagen
matrix. The exposure of
the collagen matrix due to
an undesired flap retraction
resulted in graft
degradation and less root
coverage
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complication related to the use of soft tissue graft substitutes is a shrinkage of the
graft material during the healing period. Wei et al. [53] compared the clinical effi-
cacy of ADM with FGGs in increasing the width of attached gingiva and found a
considerably greater shrinkage of ADM grafts (71%) compared to autogenous
FGGs (16%) after a 6-month period. In another study, Vieira Ede et al. [54] reported
that the mean shrinkage of the ADM graft was 90% at 3 months following a gingival
augmentation procedure. The occurrence of infection is another possible but rare
complication associated with the use of soft tissue graft substitutes [55].

Taken together, the use of soft tissue graft substitutes in periodontal plastic sur-
gery contributed to a significant reduction in postoperative complications by elimi-
nating the need for a second surgical site. Nevertheless, their use has been shown to
be more technique-sensitive and less forgiving when compared to autogenous
grafts.

Conclusions

Surgical root coverage procedures are generally considered as safe with overall
low complication rates. Most complications associated with the use of autoge-
nous soft tissue grafts are usually related to the donor site and include tissue
necrosis, bleeding, pain, discomfort, and infection. A careful preoperative assess-
ment of the palatal donor site area is therefore essential to avoid these complica-
tions. Moreover, it should also be considered that factors like smoking and
duration of the surgical procedure may adversely affect the wound healing pro-
cess and increase the risk for postoperative complications. The use of soft tissue
substitutes as an alternative to autogenous grafts helped to further reduce postop-
erative complications by eliminating the need for a second surgical site.
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Abstract

Periodontal surgeries usually involve gingival tissue manipulation and some-
times bone remodeling. In order to reduce risk of complications after surgery and
support the recovery process, an appropriate postoperative care including a com-
prehensive planning and proactive measurements must be systematically imple-
mented. Therefore, the aim of this chapter is to provide a concise advice on the
care of postsurgical situations aiming to contribute for the successful esthetic and
functional periodontal soft tissue reconstruction.

11.1 Introduction

Most periodontal surgeries involve repositioning of the gingival tissues and some-
times bone remodeling. In regenerative procedures, bone and biomaterials are used
to reconstruct the periodontal tissues. Periodontal plastic surgery has increased the
use of palatal area for donor tissue, with the most common complication being
excessive bleeding from the palate after harvesting tissue [1].

Postsurgical or postoperative care is the care given after a surgical procedure.
The type of postoperative care that is required depends on the type of surgery it was
performed, as well as the health history of the patient [2]. Considering the main
focus of this chapter are soft tissue surgeries, the required postsurgical care is usu-
ally limited to pain management and wound care.
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11.2 Importance of Postsurgical Care

Postsurgical care begins immediately after surgery. It lasts for the duration of the
healing process and may continue after until the complete tissue remodeling. As
part of the postoperative care, it is important to explain to the patients all about the
potential side effects and complications of the medication and the surgical proce-
dure and how to manage each of them [2].

The postsurgical care that is involved with a scheduled surgical procedure usu-
ally requires beforehand preparations of patient agenda such as time for resting,
restrictions of physical activities, and avoidance of solar exposure and excessive
talking in the first 24—48 h [2—4]. Therefore, it is better to anticipate and be cautious
with patients’ routines. Based on how well the surgical procedure has gone and how
well the patient is recovering, it is always simpler to revise the instructions after the
surgical procedure.

After the surgical procedure is completed, the patient should receive the postsur-
gical instructions and preferably a written form with the recommendations and
prescription of analgesics, anti-inflammatory agents, and antibiotics when needed
[4, 5].

The success of the surgical procedure also depends on the uneventful healing
phase, and for that, it is very important that the patient should be aware they must
follow the postoperative instructions after leaving the clinic. Take medications as
prescribed, watch out for potential complications, and keep the follow-up
appointments.

11.3 Tissue Graft and Healing
11.3.1 Tissue Graft

Three different types of gingival tissue grafts are typically performed, and the post-
surgical care is highly dependent on the type of the procedure.

11.3.1.1 Connective Tissue Grafts

This is the gold standard method used to treat gingival recessions. In this procedure,
a donor tissue from under the flap, called subepithelial connective tissue, is removed
and then sutured to cover the exposed root [6, 7]. The donor area is sutured with
primary union of the wound [8].

11.3.1.2 Free Gingival Grafts

Similar to a connective tissue graft, free gingival grafts involve the use of tissue
from the hard palate. But instead of making a flap and removing the internal tissue
under the epithelial portion of the flap, a small total amount of tissue (epithelial plus
connective tissue) is removed directly from the palate and then sutured in the target
area [6, 9]. In this procedure, the hard palate would remain exposed, and the healing
will occur by second intention [8].
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11.3.1.3 Pedicle Grafts

In this procedure, instead of harvesting tissue from the palate, the gingival tissue is
grafted from the gum around or near the tooth needing root coverage. The flap,
called a pedicle, is only partially cut away so that one edge remains attached. The
tissue is managed to cover the exposed root and sutured. The pedicle graft proce-
dure purpose is to avoid the second surgical site for harvesting the graft [8].

11.3.1.4 Tissue Substitute
As an alternative to avoid the second surgical site, due to poor quality of the donor
area or because of patient’s preference, one can use graft material from a tissue bank
or commercially available acellular dermal matrix instead of having the tissue har-
vested from the hard palate [10].

11.3.2 Healing

During the normal postoperative healing of a gingival surgery, mild to moderate
pain is expected following the procedure. Second intention wounds generated by
free gingival graft are more painful than the other grafting techniques [3, 6].

In general, pain may occur following any periodontal surgery that involves the
opening of a flap, gingival grafts, or gingivectomy/frenectomy procedures. The
postsurgical pain experienced within the first 3 days after surgery is considered
normal and should progressively diminish throughout the healing phase.

Most of the postsurgical pain are the result of extensive and long surgical proce-
dures, poor tissue handling (including excessive tissue trauma and poor local anes-
thesia), poor infection control (which increases the risk of postoperative infection),
or poor knowledge of surgical anatomy and important blood vessels (which increases
the risk of complications, such as nerve injury, bleeding and edema) [3, 5].

The treatment of gingival recessions sometimes involves a relative large surgical site
due to a generalized condition in three or more teeth and also due to a second area for
harvesting the gingival graft. In these situations, extended flaps are raised to accommo-
date a large portion of the graft which can generate additional trauma and induce more
edema. Also, the size of the required graft will demand large donor area with increased
risk of advancing the flap over important anatomical structures. To minimize patient
discomfort on eating, it is better to harvest the graft from the same side of the mouth that
is receiving the graft. This will help patient to eat on the unaffected side of the mouth.

After all surgeries, the most important factor, which promotes healing, is stabili-
zation of the flap and blood clot at surgical site, and it must remain undisturbed for
at least 7-14 days [3].

11.3.3 Sutures

Sutures are placed to stabilize the graft in the proper position and wound closure for
the ideal healing. Usually the stitches are removed 1-2 weeks after surgery
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depending on the procedure. During this period the patients must be warned to do
not disturb the sutures with the tongue or toothbrush or in any other manner since
displacement may impair healing. The use of dressing may help to protect the
sutured tissue against food, brushing, or even patient curiosity of pulling the lips to
view the area.

11.3.4 Periodontal Dressings

Some grafting procedures do not require periodontal dressings. Root coverage pro-
cedures usually have first intention wounds and very stable flaps. Surgeries aiming
keratinized tissue gain have second intention wounds that require extra protection
by usage of dressing [11].

The periodontal dressing sets in about an hour and should not be disturbed. It
should remain in place until your next appointment when it will either be removed
or replaced. After removing the dressing, the graft may appear white after the first
few days. This is a normal healing response.

11.3.5 Appearance of the Graft

During the normal course of healing, the tissue graft may change appearance and
color. The color may appear white/gray/red during the healing period. It takes about
2-3 weeks for the normal color of the gingival tissue to be restored and months until
the final result.

11.3.6 Rinsing

Rinsing, spitting, and drinking through straw must be avoided during the first days.
Mouth washes in the first 24 h may prematurely dislodge the blood clot and cause
bleeding. A gentle rinsing after meals and at bedtime is important. Patients can be
informed to rinse out the mouth the day after the surgery. Explain to avoid spitting
the rinse out. Instead, it is recommended to gently tilt the head from side to side to
allow the rinse to wash the area and then tilt the head to allow it to drain without
spitting. After 72 h, a more vigorous rinsing can be encouraged to maintain the
mouth clean.

Some advices would help an uneventfully healing period. For example, habits
that should be avoided: any strenuous physical activity such as sport, dance, or gym
in the next 2-3 days, brushing the surgical area for at least 1 week, disturbing the
stitches or interfering with blood clotting, drinking beverages through a straw, and
smoking during the healing period. These actions can prolong healing or cause post-
surgical occurrences.
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11.4 Postsurgical Occurrences
11.4.1 Postoperative Care in the Office

An adequate postsurgical routine is important to prevent unnecessary pain, elon-
gated recovery, and painful complications. The most common postsurgical events
are bleeding, swelling and bruising, pain, infection, and nausea.

11.4.1.1 Bleeding

Minor bleeding may occur during the first 48 h following surgery. Bleeding may
continue for a short time or may persist after any accidental contact to the wound.
The donor site of the free gingival graft is more prone to bleeding [1]. Common
causes of prolonged bleeding are often related to hot foods on the first day and
repeated rinsing out. The first attempt to stop bleeding should be the use of gentle
pressure to the area with cold moistened gauze. Keep in place for at least 10 min
without looking to see if bleeding has stopped; otherwise, the clot will be disrupted
and bleeding continues. If profuse bleeding or other problems occur, patient must be
advised to call for urgent assistance.

Positive or negative pressure in the mouth which may dislodge the blood clot
(such as forceful spitting, rinsing, drinking through a straw, or blowing your nose
forcefully) may induce bleeding.

Patients sometimes get worried because of the amount of blood. Most of the
blood in the mouth is actually blood mixed with a lot of saliva that will color the
saliva increasing dramatically the volume perception. Some individuals do experi-
ence discoloration of the skin/bruising around the operated area. This is a result of
bleeding into the soft tissues and will disappear within a week.

11.4.1.2 Swelling and Bruising

Swelling, bruising, discomfort, and slight jaw and muscle stiffness are normal reac-
tions to surgery. Bruising and muscle soreness will resolve on their own and may
take up to a week or more. Swelling usually peaks 48—72 h after surgery and should
begin to go away about the third day following surgery.

To reduce the discomfort, it is recommended to apply ice packs to the site: 15 min
on and 15 min off for the first 8 h following surgery. Using ice as a treatment for
surgical wounds is known as cryotherapy [12]. The cold reduces pain by reducing
inflammation and swelling, which lets more oxygen flow to cells. At the same time,
it slows down the metabolism so that less oxygen is needed. It also makes the nerve
endings less sensitive to the pain and reduces bleeding [12, 13].

Beginning the third day after surgery, moist heat can be applied four to six times
per day to help with remaining swelling.

On the 1-week postoperative recall visit, swelling should have decreased or dis-
appeared. In case of initial decrease for 2—3 days with a return associated with pain,
examine possible necrotic areas or infection.



152 M. Taba Jr.

11.4.1.3 Mouth Pain

Pain will vary from patient to patient and will peak within the first 24-78 h after
surgery. For minor pain, nonsteroidal anti-inflammatory drugs (NSAIDs) such as
aspirin-like drugs interfere with blood clotting and must be avoided. Non-aspirin
pain medication such as nonsteroidal cyclooxygenase-2 inhibitors, ibuprofen, or
acetaminophen can be prescribed [14—16].

Some patients are more sensitive to pain, and if the pain complain occurs within
the first 3 days postoperatively, reassure the patient that pain is normal within that
time frame [6]. However, if the pain intensifies after an initial decrease or after more
than 3 days postoperatively, check the wound, and look for signs of necrotic areas,
infection, or even sutures that may be causing discomfort or hurting the mucosa or
tongue.

11.4.1.4 Infection

To prevent infection, it is important to help the patient to keep the oral hygiene and
the mouth clean. After 24 h of the surgical procedure, patients can resume brushing
on a normal schedule but must use a gentle brushing technique and avoid touching
the surgical area. Although rinsing the mouth after eating helps to prevent food
debris from settling into the wound, ask patients to do not swish vigorously.

11.4.1.5 Pulpitis and Nerve Injury

These postsurgical occurrences are less common, but patients must be advised of
the possibility that the surgery may trigger asymptomatic endodontic pathology
present before the surgery and cause delayed complications related to nerve injury.
Since there are important anatomic structures to be concerned with when harvesting
the graft or preparing the surgical site, the greater palatine foramen and mentonian
foramen can be injured from complications of dental injection, poor tissue handling,
or very large flaps. Prednisone (50 mg q.d. for 7 days) can be prescribed as soon as
nerve injury is suspected and then monitor the evolution [5].

11.4.2 Minimizing the Risk

Proper treatment planning and management are essential to minimize postoperative
pain.

Always provide verbal postoperative instructions immediately after periodontal
surgery, and provide detailed written postoperative instructions with emergency
contact information.

A patient’s experience with postoperative pain is difficult to predict, and there-
fore analgesics should be routinely used for consistent pain prevention and manage-
ment. For longer or more extensive periodontal surgeries, NSAIDs and a narcotic
combined with a nonnarcotic agent are routinely prescribed and will, in most cases,
provide acceptable pain management.
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11.4.2.1 Palatal Stent
A plastic palatal stent can be indicated as a protective measure to cover the wound
from the donor site on the palate. The palatal stent will protect the wound during the
initial stages of healing and minimize the risk of bleeding. It should not be removed
during the first 24 h to avoid disrupting the blood clot. After that time, it can be
removed regularly to be cleaned with the prescribed mouthwash and placed back for
protection of the wound. The stent is usually worn for 1 week [1].
Dentures or partial dentures may be worn after the surgery. However, it must be
worn with caution, as pressure and movement can negatively affect the surgical site.
Hemostasis at the palatal donor sites can be improved with the aid of hemostatic
agents such as oxidized regenerated cellulose and absorbable gelatin sponge applied
directly to the wound [1].

11.4.2.2 Medications

The majority of the discomfort is typically within the first 24—72 h following sur-
gery. The most common prescribed drugs are anti-inflammatory and antibiotics. For
some patients a prescription for a stronger pain reliever may be necessary to relieve
discomfort. Antibiotic are prescribed to prevent or minimize risk of infection.

The local anesthetic will wear off within 1/2—4 h following surgery. Patients
must be advised it is important to take pain medication prior to onset of discomfort.
Also, it is recommended to eat prior to taking pain medications and antibiotics. For
sensitive people, these drugs can cause nausea and vomiting.

Ask patients to observe any signal of collateral effect of medications such as
rash, itching, difficulty breathing, wheezing, nasal congestion, or swelling
around the eyes not related to the surgery. All medications must be stopped
immediately.

Synthetic corticosteroids with powerful anti-inflammatory effect, usually indi-
cated for third molar surgery [4], have been prescribed preoperatively to diminish
postsurgical pain and swelling after periodontal plastic surgery [14, 17].

Table of Medicines

Drugs Prescription

Ibuprofen 600 mg Every 4-6 h for the 3-5 days
Acetaminophen 500 mg Every 4-6 h for the next 3—-5 days
Dexamethasone 4-8 mg 1 h before surgery

Amoxicillin 500 mg 2 tabs stat and then 1 tab t.i.d. for 7 days
Azithromycin 250 mg® 2 tabs stat and then 1 tab q.d. for 4 days
Clindamycin 150 mg* 2 tabs stat and then 1 tab q.i.d. for 7 days
Doxycycline 100 mg® 2 tabs stat and then 1 tab b.i.d. for 7 days
Chlorhexidine gluconate 0.12% b.i.d. for 30 s for 14 days

*Allergic to penicillins
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11.4.2.3 Smoking

All smoking should be stopped until sutures are removed to ensure the best heal-
ing and success of your surgical procedure [9]. Smoking delays the healing
process, increases discomfort, and may favor necrosis of the graft [7]. The lon-
ger patients refrain from smoking, the less chance of having postoperative prob-
lems [7].

11.5 Postsurgical Recommendations

Specific instructions regarding postoperative care involve recommendations that
may interfere with daily routine, such as diet, physical activity, and medications.

It is mandatory to not floss or brush the area that was grafted until the area has
healed. During the initial healing period, the local oral hygiene is maintained by
rinsing the mouth with chlorhexidine to help control plaque accumulation [11, 18].
Sometimes, an antibiotic may be necessary to reduce the risk of infection.

The amount of expected pain after surgery depends on the type of gingival graft
performed. If no tissue is removed from the palate, mild to no discomfort is com-
mon. However, if tissue is removed from the palate, patients must be advised the
area will remain uncomfortable for a few days following the procedure [5, 6].
Therefore, it is recommended to eat soft, cool foods and ice cream.

Unless the patient job requires talking activities, there is no need of more than
1 day of resting to resume normal activity.

11.5.1 Postoperative Care at Home

11.5.1.1 Eating on the Unaffected Side of Your Mouth

Usually a dressing is placed at the stitched-closed wound at the palate to protect the
area and avoid the discomfort of the suture. To help this area heel faster, the dressing
should not be displaced. Explain to the patient to try keeping the food (and tongue)
on the other side of the mouth. If eating soft food, ask patients to cut it into very
small pieces. This will reduce the amount of chewing, and it will reduce the risk of
dressing dislocation and bleeding.

Patient must consume room temperature food and drinks and avoid sticky, hard
(such as ice cubes, nuts, popcorn, chips), brittle, spicy, highly seasoned, or acidic
foods. Foods high in protein, minerals, and vitamins such as soups, pasta, scrambled
eggs, mashed potatoes, macaroni and cheese, fish, bananas, applesauce, and protein
shakes are best. In general, regular nutrition and hydration are also important for
adequate healing.

11.5.1.2 Do Not Brush the Affected Area
Patients must avoid any brushing in the first day to minimize the risk of unintended
displacement of the dressing, graft, or trauma to the wound. The other areas of the
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mouth can be cleaned, brush and floss. After 2 days, gentle toothbrushing can be
resumed, but patient should be instructed to exercise caution when cleaning the area
close to the incisions [18].

Mouth rinse starts on the day after the surgery to avoid disturbance of blood
clot[11, 18]. In areas covered by periodontal dressing, ask the patient to brush
only the chewing surfaces of teeth and avoid dental flossing during the first
week following surgery. Auxiliary oral hygiene methods such as electric
devices and irrigators should be stopped until reevaluation of the operated
area.

When you resume brushing, explain to the patient that it is normal the surgical
site presents small amount of bleeding or discomfort.

11.5.1.3 Avoid Exercise
During the first days, rigorous exercise can worsen swelling and increase the risk of
bleeding and bruising, and the first 24 h is the most crucial period.

Patients should consider relaxing or at least limit their activity as much as pos-
sible for the remainder of the day. Strenuous activity and all aerobic exercise may
cause graft dislocation and increase the risk of failure. Ask patients to rest with head
elevated and sleep with an extra pillow for 1-2 days.

11.5.2 Detailed Instructions to the Patients

Home care recommendations must be explained to the patients, and a written rec-
ommendation letter should be given for later consultation. Below is an example of
a letter with the main points that need to be addressed when instructing patients.

Dear Patient,
In the first days

¢ Do not eat anything until the anesthesia wears off, as you might bite your lips,
cheek, or tongue and cause tissue injuries.

e Pay attention not to play with the surgery area with your fingers or tongue.

* Avoid hot foods. Cold foods such as ice cream or shake are better.

e Drinking with straw may dislodge the blood clot due to suction and cause
bleeding.

e If you are wearing a protective acrylic stent or an upper denture that covers up
the donor site of the palate, do not remove it for 24 h. Use the stent as much as
you can especially while eating for comfort.

e Try to relax and practice the instructed oral hygiene.

e You will probably have some discomfort when the anesthesia wears off; take the
non-aspirin pain medication(s) as directed.

e Apply ice packs to the region with a towel between the gel pack and bare skin,
15 min on and 15 min off for the first 8 h following surgery.
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Starting tomorrow

e Maintain normal oral hygiene measures in the areas not affected by the surgical
procedure.

e In areas protected by dressing, lightly brush only the biting surfaces of the teeth.

o If the dressing fall off after 4 days, replacement of the dressing is unnecessary.

e After having food or snacks, please use lukewarm salt water rinse 4-6x a day for
30 s of swooshing. Vigorous rinsing should be avoided; tilt the head instead.

* Please use approximately 15 mL of chlorhexidine mouth rinse 2x (morning and
night) a day for 30 s of swooshing with each use.

If you have any questions or concerns, please call the office: 999-doctor.

11.6 Plan Ahead to Minimize Risks

As a general rule, answer as many questions as possible, and get the patient
instructed and prepared for the surgical procedure in advance. The answers can help
patients to get prepared ahead of time and minimize the risk of complications.
Depending on the type of surgery, there are many potential complications that can
arise.

After the operation, reinforce the instruction stressing the importance of the
compliance mainly in the first days of healing.

Establish a routine patient-discharging protocol to have all the recommendations
and prescription very well understood. Immediately after the procedure, patients
may not follow the instructions properly, so it is important to provide a written ver-
sion of the recommendation letter with the most common worries and things to do.

Conclusion

In summary, an appropriate postoperative care including a comprehensive plan-
ning and proactive measurements will help reduce risk of complications after
surgery and support the recovery process.

Although this guideline cannot avoid all complications, it was elaborated to
provide concise advice on the care of postsurgical situations aiming to contribute
for the successful esthetic and functional periodontal reconstruction following an
uneventful healing period.
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