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ABSTRACT

Objective: the aim of the present study was to evaluate the prevalence of dehiscences and fenestrations in a convenience sample of human cadavers to provide
accurate identification of bone defects. Material and Methods: twenty human cadavers, ranging in age from 20 to 40 years, were evaluated for dehiscences and
fenestrations, which were verified after mucoperiosteal flap elevation. Results: the prevalence of dehiscences and fenestrations in the specimens was confirmed
as being 40%, accounting for 5% of teeth with lesions. The most prevalent lesions were dehiscences, while only one single case of maxillary fenestration was ob-
served. Conclusion: the planning of any periodontal plastic surgeries performed in the anterior region must take into account the possibility of periodontal defects.
Therefore, considering the high prevalence of bone defects with potential impact in the esthetic outcome, the manipulation of soft tissues should be done carefully,
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especially in patients with a thin periodontium.
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Introduction

enestrations and dehiscences are two types of alveo-

lar bone defects that occur frequently in a large part

of the population."? Fenestrations are described as le-
sions in which the vestibular or lingual bone plate is absent
from the surface of roots, without affecting the marginal
bone tissue. Defects in which the marginal bone tissue is
also absent are called dehiscences. These defects have been
reported to be more common on the anterior teeth.?

Davies et al.* first defined dehiscences in numerical terms,
establishing that the alveolar bone crest is apically placed to
the extent of at least 4 mm in relation to the interproximal
bone crest.

These two types of lesions may be obstacles for surgical
procedures, especially in periodontal plastic surgeries."*>”
Therefore, it is important for professionals to understand the
clinical characteristics, incidence, prevalence and distribu-
tion of these lesions during the planning and performance
of mucogingival surgeries.

Various authors®!" have described different classifications
of periodontal morphotypes, proposing an association be-
tween the width of attached gingiva, gingival thickness and
bone thickness.

Different periodontal morphotypes may be related to
more or less favorable treatment outcome and the healing
process may behave distinctly even after identical clinical
procedure such as similar trauma or surgical manipulation.
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Thin periodontium in patients with periodontitis normally
develop gingival recession, whereas thicker periodontium
tends to present fibrosis, edema and periodontal pockets."
Periodontal surgeries to promote root coverage in thinner
tissues appear to be less predictable'>** and their surgical
manipulation is more difficult."

As it may be observed, despite the different criteria for
classifying the periodontal morphotype, groups that present
a large gingival width also present thick gingiva and bone.
Similarly, groups that present a reduced gingival width also
present thinner gingiva and bone. Therefore, dehiscences
and fenestrations have been shown to be more common in
patients with a thin periodontal morphotype."

The etiologic factors associated with fenestrations and
dehiscences have not been fully explained, although some
factors have been discussed in the literature. Among these
factors are: the size and position of the teeth,">>”'* alveo-
lar bone thickness,>”'*!” frenum insertions, developmental
anomalies,"” extractions,’ teeth that have undergone ortho-
dontic movement,* patient’s age, periodontal and endodon-
tic lesions*? and occlusal trauma.>"

Malpositioned teeth, and other anatomic situations such
as high frenum insertions and shallow vestibules, if associ-
ated with fenestration and dehiscence lesions, may lead to
gingival recession.”® Additionally, orthodontic movement of
teeth with prominent roots and thin alveolar bone also re-
quire special care to prevent the appearance of these defects.?



These bone alterations in the buccal aspect of the alveo-
lar bone are usually difficult to be clinically detected unless
the gingival tissue shows some evidence by tissue transpar-
ency or recession. Additionally, conventional radiographs
are also very limited to provide detailed information on the
buccal aspect of the teeth, due mainly to superposition of
anatomic structures.

Some methods have been used to evaluate the prevalence
and distribution of dehiscences and fenestrations, among
which analysis of dry skulls,"*>*>'>" and cone beam com-
puterized tomography.?°** The aim of the present study was
to assess dehiscences and fenestrations in human cadavers.

Material and Methods

Study Population

Twenty human cadavers, whose death occurred less than
48 hours prior to evaluation and age ranging from 20 to 40
years, irrespective of sex, were included in this study. The
cadavers were selected at the Forensic Medicine Institute
Afranio Peixoto in Rio de Janeiro-R]J, Brazil, after authoriza-
tion from the Institute’s board of directors. Ethical approval
was obtained by the Research Ethics Committees of Veiga
de Almeida University (Protocol Number 131/08) and of the
Institute (Protocol Number 002/2008).

Evaluation of Defects

Presence or absence of dehiscences and fenestrations was
evaluated in canines, lateral incisors and central incisors,
totalizing 240 teeth, 120 maxillary and 120 mandibular.
To enable the visualization of these defects, a full thickness
flap elevation was performed, extending between the first
premolars in both arches (Figures 1 and 2). To evaluate the
presence or absence of dehiscences and fenestrations, a clin-
ical exam was performed (Figure 3) and photographs were
taken with a digital camera. To detect dehiscences (Figure 4)
and fenestrations, two previously calibrated examiners per-
formed the evaluation. In the event of a divergence between
the examiners, a third, experienced professional evaluated
the case for settling the divergence. Upon conclusion of the
clinical exams and analysis of the photographs, the flaps
were repositioned in accordance with the Institute’s direc-
tions for restoration and closure of cadavers.

Figure 1. Initial incision before maxillary flap elevation
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Figure 2. Maxillary flap elevation

Figure 3. Clinical examination of maxillary teeth

Figure 4. Example of dehiscence involving a mandibular left lateral
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Results

After data analysis, the results obtained (Table 1) demon-
strated that 17 (85.00%) specimens were male and 3 (15.00%)
were female. The mean age was 25.6 years, with a maximum
age of 38 and minimum of 18 years. With regards to skin
color, 15 (75.00%) specimens were black and 5 (25.00%) were
white.
Table 1. Frequencies of specimens according to sex skin color, presence

of dehiscences and fenestrations among specimens according to the site
and teeth

Sex Number (%)
Male 17 (85.00)
Female 3 (15.00)
Skin color
Black 15 (75.00)
White (25.00)
Frequency of defects among
specimens
Present (40.00)
Absent 12 (60.00)
Frequency of defects in relation
to teeth
Present 12 (5.00)
Absent 228 (95.00)
Presence of maxillary
dehiscences among specimens
Present (25.00)
Absent 15 (75.00)
Presence of mandibular
dehiscences among specimens
Present 4 (20.00)
Absent 16 (80.00)
Presence of maxillary fenestra-
tions among specimens
Present 1 (5.00)
Absent 19 (95.00)
Presence of mandibular
fenestrations among specimens
Present 0 (0)
Absent 20 (100)

Evaluation of dehiscences in the maxillary sites revealed
that 6 (5%) teeth, belonging to 5 specimens (25%) presented
this defect: both maxillary central incisors (2 occurrenc-
es each) and both maxillary canines (1 occurrence each).
Evaluation of dehiscences in the mandibular sites showed
that this defect was present in 5 (4.16%) teeth belonging to
4 (20%) specimens: both mandibular central incisors (2 oc-
currences each) and the maxillary left canine (1 occurrence).

Only one fenestration was observed in the maxillary lat-
eral incisor in one specimen of the studied sample.
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In the entire sample, 8 (40%) specimens presented some
type of defect. Dental analysis showed defect in 11 (5%)
teeth.

Discussion

Periodontal plastic surgery is currently at a stage where
there is a great demand for safer and more predictable pro-
cedures. Thin periodontium is recognized an obstacle for
successful surgical procedures.”*'* Therefore, knowing the
anatomy of periodontal structures and the characteristics of
their variations is mandatory to perform successful surgical
therapy. Many authors have drawn attention to the fact that
dehiscences and fenestrations could compromise the suc-
cess of periodontal surgical procedures."*”

The distribution of these defects has been evaluated in
several studies. Some studies have observed a greater pres-
ence of mandibular dehiscences, including Abdelmalek
and Bissada,' who found 21.5% of mandibles and 8.19% of
maxillas with this defect; Edel,”® with 5.5% of mandibles
and 2.1% of maxillas; and Jorgi¢-Srdjak et al.”” who showed
the presence of dehiscences in 41.02% of mandibles versus
26.67% in maxillas. A similar report was made by Nimigean
et al.,* who observed the presence of dehiscences in 71.61%
of the evaluated mandibles. In the present study, there was
no significant difference in the distribution of dehiscences
between the maxilla and mandible. It is important to men-
tion that age was not matched in those different prevalence
studies and therefore comparisons must be made carefully.

Studies have shown the most frequent presence of fen-
estrations in the maxillary bone. Among these reports are
those of Abdelmalek and Bissada,' in which maxillary fenes-
trations were observed in 42.62% of the specimens evaluated
versus 24.73% of mandibles, and Edel,”” with 17.70% of the
macxillas presenting the condition versus 5.40% of mandi-
bles. These results agree with those of the study by Nimigean
et al.,** in which 74.67% of the fenestrations were found in
the maxillary bone. However, these rates were not repro-
duced in a study by Jorgi¢-Srdjak et al.,’” in which 9.23%
of the maxillas and 9.41% of mandibles presented fenestra-
tions. Fenestration in the current study was limited to one
maxillary case only.

When these defects were evaluated according to the as-
sociated teeth, variations occurred in the literature. Lara-
to® observed the presence of these defects in 7.50% of the
evaluated teeth. Abdelmalek and Bissada' obtained sim-
ilar results, with 6.30% of the teeth presenting some type
of defect. Ghassemian et al.** observed that 3.00 to 7.50%
of the maxillary anterior teeth presented fenestrations and
that dehiscences were found in 3.00 to 6.10% of these teeth.
With a rate above those mentioned previously, it is possible
to point out studies by Edel,"” who obtained a rate of 14.50%,
Rupprecht et al.> with 13.00%, Nimigean* with 12.80% and



Braut et al.,* who observed dehiscences in 25.70% and fen-
estrations in 10.00% of the evaluated teeth. In the present
study, fewer defects were observed in the evaluated teeth,
accounting to approximately 5.00% of the cadavers.

Various studies>'>'*? have demonstrated that the maxil-
lary first molar was the tooth most affected by fenestrations,
and that the mandibular canine presented the largest num-
ber of dehiscences. The present study evaluated exclusive-
ly canines and incisors. The results demonstrated that the
maxillary and mandibular central incisors were the most
affected teeth by dehiscences, and only one fenestration was
observed in a maxillary lateral incisor.

Lindhe’ and Larato® demonstrated that these two defects
are more common in anterior teeth and their occurrence is
related to the removal of some tooth. Katranji et al."” indicat-
ed that an increased bone thickness was found in the max-
illary region from the premolars to the anterior teeth, which
not occurred in the posterior region. The above-mentioned
studies have suggested that the presence of a thick cortical
bone may be a determining factor for the absence of these
lesions, which is supported by Rupprecht et al.?

Despite these studies, difficulty in predicting the location
and distribution of bone dehiscences and fenestrations has
been reported.” Considering this and the fact that a patient
may present different types of gingival tissue, a clinician
should be able to determine the presence of these defects.

The difference found among the results in the literature
may be explained by the use of different methods, differ-
ent age ranges, specific population behavior and also dis-
ease prevalence. Various studies used dry skulls to detected
dehiscences and fenestrations, but the present study used
human cadavers, in which death had occurred less than 48
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hours before, without any risk of post-mortem damage to
the anatomic structures of interest and focus of this inves-
tigation.

Within the limits of this study, the teeth most affected
by dehiscences and fenestrations were the central incisors
and canines. There was a predisposition of defects among
males, but the larger number of male specimens must be
taken into account. The prevalence of dehiscences or fenes-
trations indicated that 40% of the specimens and 50% of the
teeth presented one of the to evaluated defects, with greater
frequency of dehiscences.

Considering the relevant differences in the population,
a case-by-case diagnostic evaluation is essential to identify
the bone defects. In addition, according to the relative high
prevalence of the observed bone alterations and particularly
due to the difficulty to identify without a surgical flap eleva-
tion, the authors foresee the use of new technologies such as
high-definition tridimensional diagnosis as powerful tools
to help clinicians choose the best surgical approach.

Conclusion
It may be concluded that the planning of periodontal
plastic surgeries performed in the anterior region must an-
ticipate the presence of periodontal defects. The manipu-
lation of soft tissues should be done carefully, especially in
patients with a thin periodontium.
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