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SUMMARY: Alveolar bone dehiscences, which were “V” shaped defects related the margin of the alveolar bone, were common
findings in different populations and decreased bony support of teeth. It was difficult to detect dehiscence duringahtestastimation.
All of the previous studies on the prevalence of dehiscences were based on dry human skulls. In the current articlegd/éhevaluat
prevalence of dehiscences occurring naturally in a Chinese subpopulation, and prepared a classification of dehiscemebdeaing co
computed tomography (CBCT). The high prevalence rate of dehiscences and different characteristics of each category guggest that
would be helpful for clinicians who perform periodontal surgery, endodontic surgery, implant surgery or orthodontic teeahderstand
which teeth are most often associated with such bony defects, and to consider the effect of severe dehiscences onithaimdliagnos
treatment plan.
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INTRODUCTION

The periodontium is a unique structure of the human The presence of dehiscences decreases the bony
body that provides support and nutrition for the teeth vigupport for the teeth, which predisposes teeth to gingival
the alveolus, periodontal ligament, cement and supportingcession, influences the rate and pattern of bone loss and
gingiva. Alveolar defects, usually have negative effectmplicates the outcome of oral surgeries. Alveolar bone
on the prognosis of oral surgeries (Bjerklin & Ericsonwith a dehiscence usually lacks a supporting layer of bone
2006). marrow, and depends on the periosteum and periodontal

connective tissue for adequate nourishment and blood supply.

Adehiscence is defined as a V-shaped defect locatéerefore, surgeries or treatment that remove or damage the
along the alveolar bone margin (BM) toward the apex, angriosteum, such as mucogingival surgery and endodontic
is located on the buccal or lingual side of a tooth (Leatng surgery, will lead to even further resorption of the thin
al., 2010). The aetiology of dehiscences can be attributedawerlying plate of bone.
many factors, such as tooth ectopia, root projection,
periodontal inflammation, frenum attachments, root verti- Dehiscences are present in different populations, with
cal fracture and patient habits (Lustigal, 2000; Vilchez- a reported prevalence ranging from 3.2% to 7.1% (Table ).
Perezt al, 2009). Dehiscences can be caused by one of tBecause of the high occurrence rate and undesirable effects of
factors mentioned above or by the interactions of differedehiscences, it is important that the dentists who perform oral
factors. surgeries or treatments and surgery have knowleddkeof
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effects of dehiscences on disease diagnosis and prognosisM@dT ERIAL AND METHOD
on treatment planning in daily clinical practice. Considering
the fact that bone dehiscences are covered by soft tissues, they
are not visible to the naked eye and are usually undetectatdample collection Three hundred sixty four CBCT images
Occurring on the buccal or lingual side, dehiscences also ésam patients who received CBCT during routine
cape routine radiographic diagnosis because of the overlapp@m@mination were obtained from the Department of Oral
images of the surrounding bony tissues. Hence, previoRadiology, West China Hospital of Stomatology, Sichuan
studies that investigated the prevalence of dehiscences wdr@versity, China. The study was approved by the Ethics
based merely on dry human skulls and on flap surgery @ommittee of the West China Hospital of Stomatology, and
cadaves via direct evaluation (Rupprecét al, 2001). The informed consent was obtained from the patients. CBCT
establishment of an accurate diagnosis of dehiscences withoaages that included mixed dentition, single jaw, less than
destroying soft tissues was reported only recently: cone-bedifd teeth per jaw, metal prostheses, obvious trauma or tumor
computed tomography (CBCT) was used to evaluata cyst in the alveolar process, as well as those without a
dehiscences in patients during orthodontic treatments (Janséew of the entire tooth and surrounding alveolar bone, were
et al, 2003). The accuracy of CBCT for identifying andexcluded from the study. Third molars were also excluded.
measuring dehiscences has been confirmed in studiesFafially, a total of 108 patients (2574 teeth) were obtained
artificially created alveolar bone defects (de-Azevedoétaz (Table II).
al., 2013). Hence, CBCT has advantages for the evaluation of
naturally occurring bony dehiscences in vivo (I®bgl, 2012). Radiographic technique The CBCT images were produced
at 80 kV and 5.0 mA using a 3D Accuitomo scanner (J.

Thus, the aim of this paper is to evaluate the prevalenddprita, Kyoto, Japan), with the voxel size of the images set
distribution and severity of dehiscences that occur naturalt 0.125 mm and the slice thickness set at 1 mm. CBCT was
in humans by improving the method of dehiscencperformed by an experienced oral radiologist using the
identification through CBCT and making a classification omanufacturer’s protocol and radiographic standards to
dehiscences using a novel system based on the findings. guarantee the quality of the images and to minimize the

Table I. Retrospection of the literature on prevalence of bone dehiscence.

Studies Population M ethod S(?g:rl;s Prevalence Criteria used for dehiscence
Davies e al. (1974) British Dry Sull 398 5.4% The crest of the buccal bone was at least 4 mm
(4143) apica to the cres of the interproximal bone.
Rupprecht etal. American Dry Sull 146 4.1% Davies et al. (1974)
(2001) (3315)
Edd (1981) Bedouin Dry Skull Max.37 Max.2.1% Daviesetal. (1974)
Man.50 Man.55%
Abdelmalek et al. Egyptian Dry Sull Max.61 Max.819% T he absence of the alveolar cortical plae, in some
(2973) Man.93 Man. 21.5% cases extending more than half of the root length.
Larato (1970) Mexican Dry ull 108 3.2% Notindetail.
Urbani e al. (1991) Italian Dry ull 90 Max.6.3% Notindeail.
Man. 646%
Ta (1983) South Dry Skull Man. Man.7.1% Notinddall.
Volchansky & Vieira South Dry Sull Max. Max.5.6% Notindeail.
(1981) African Man. 43  Man. 6.5%
Y agei et al. (2012)* CBCT The alveolar bone height more than 2 mmfrom
the cement-enamel junction.
Evangelistaet al. CBCT - - Thelack of facid or lingud cortical plates, which
(2010)* results in exposing the cervical root surface and
Leung € al. (2010)* CBCT - - A V-shaped defect dong the BM, with the
alveolar bone height 3 mmor greater to the CEJ.
Current Study Chinese CBCT 108 8.51% A V-shaped defect dong the alveolar bone margin
(2574)  Max.537% apicaly with the lack of the margin, locates on the
Man. buccal or lingud aspect of atooth.

11.55%

Max. indicates Maxillary, and Man. indicates Mandible. *= Means studies on dehiscences occurred during orthodontic treaenenthéstudies
except the current one using CBCT investigated the prevalence of dehiscences in ethnic populations.
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Table Il. Samples included for evaluation. mesial and distal marginal ridges, was placed perpendicu-
Reasons for CBCT scanning n Percentage lar to the horizontal plane, and the alveolar bone height
A ssessment for implant surgery 49 4537 was measured from the cement—enamel junction (CEJ) to
Jaw disease (tumor or cyst) 14 12.96 the alveolar crest (AC). The height was represented by
Fecial trauma . 1 10.19 HMD (the height of the CEJ—AC in the mesiodistal plane)
Assessment for orthognathic surgery 9 8.33 (Fig. 1B). Subsequently, the sagittal (buccolingual) pla-
Assessment for orthodontic 8 74l nes were placed perpendicular to the horizontal plane, and
#llaxnllaraly S‘”Ui_tt'fl it i j 2;8 an alveolar defect was recorded when there was no cortical

emporal-mandibular joint diseese : bone around the root in at least three consecutive views.
Saivary gland disease 4 3.70 . . . .
) The linear height of the CEJ to the AC in the buccolingual
Cleft lip and palate 3 2.78 | hich ted by Hw di
Niasopharyngesl carcinoma 5 185 plane, which was represented by Hvas measured in
Total 108 100 three adjacent sagittal planes through the dehiscence, and

the maximum height value was chosen (Fig. 1C). Finally,
the height of the dehiscence jivas equal to HBL minus
radiation dosage delivered to the patients. Three-dimensieMD (D= H,, — H,,). D,>0 indicated the existence of
nal (3D) reconstructions were performed for each patieah alveolar bone dehiscence, wheregsDindicated a
based on the CBCT images. false-positive result of the 3D view.

Evaluation of images All of the analysis and 3D Moreover, to distinguish dehiscences with different
reconstructions of the CBCT data were performed using tB#nical manifestations in the present study, alveolar bone
in-built software (i-Dixel One Volume Viewer, Ver. 1.5.0)dehiscences were categorized into the following types and
and viewed on a 32-in Sony LCD screen with a resolutiafivisions, using a nel classification system based on the
of 1920 ~ 1080 pixels in a dim light room. height of the dehiscence and other accompanying alveolar
bone defects. All of these classifications were established
The 3D volume-rendering mode was used to distsing the sagittal planes (Fig. 2).
play the CBCT images to identify dehiscences in the
buccal/lingual alveolar bone (Fig. 1A). Any V-shapedClass I: simple dehiscences located on one side (buccal or
alveolar bony defect involving the bone margin antingual) of the tooth, without any other alveolar bone defects.
pointing to the root apex was identified as a dehiscend®ivision I: dehiscences of the coronal one-third of the root.
After a dehiscence was diagnosed, the tooth root wB$vision Il; dehiscences of the middle one-third of the root.
evaluated in 2D cross-sectional images (Fig. 1B and 1@)ivision IlI: dehiscences of the apical one-third of the root,
First, the coronal (mesiodistal) plane of each tooth, whiakithout the involvement of the apical foramen.
was determined by a line connecting the midpoints of the
In Class | dehiscences, the
tooth root was divided into three
equal portions, from the CEJ to
the root apex. The coronal,
middle and apical one-third of the
root were classified as Division
I, Division Il and Division III,
respectively.

Class IlI: dehiscences with
periapical bone defects located on
one side (buccal or lingual) of the
tooth. Division I: dehiscences of
the whole root, with the
involvement of the apical fora-

Fig. 1. CBCT 3D view and 2D views showing dehiscences. A, the 3D view on the buccal sidéncﬁn' Division II: dehiscences

the tooth root. The red circle denotes the dehiscence. B, the mesial-distal view of the alve%f':‘:l(g:.ompan'e‘;I by per_laplcal
C, the buccolingual cross-sectional view of the dehiscence. CEJ= cement—enamel juncﬁﬁl?”s- A periapical |_95|0n was
AC= alveolar crest. 4 = the CEJ-AC of the inter-proximal alveolar, Hthe CEJ-AC of the defined as a radiolucency
dehiscence. associated with the apical part of
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A B C

Class I Class II ClassII

Fig. 2. Diagrammatic illustration indicating the classification of dehiscences based on the mesial-distal views. The rediaat@vs
the alveolar dehiscences, the red solid triangles indicate the root fenestrations and the triangles denote the periapical lesio

aroot that exceeded at least twice the width of the periodorRESULTS

ligament space (Lofthag-Hansenal, 2007). Division IlI:

dehiscences with fenestrations surrounding the root surface

apically. Fenestration was identified as a defectin the alveolar ~ The CBCT images of 2574 teeth in 108 patients were

bone without involvement of the alveolar margin (R&n examined. Alveolar bone dehiscences were associated with

al., 2014). 8.51% of all teeth (Table Ill), and at least one dehiscence
was identified in 75% of all patients.

Class llI: dehiscences locating on both sides of the tooth.

The classification is established according to the more severe  The intra-oral distribution of these defects is shown

side, referring to the divisions of Class | and Class Il.  in Table IV. The distributions of dehiscences according to
jaw and tooth type were calculated; 11.55% of dehiscences

To distinguish Class | Division Il from Class Il were observed on mandibles, whereas 5.37% of dehiscences

Division I, more than three sagittal planes were used to det@gire observed on maxillaries. The teeth that were most

the relationship between the margin of the defect and tbemmonly associated with dehiscences were the first

apical foramen. mandibular premolars (37.56%) and the mandibular canines
(13.49%) (P = 0.00). The first maxillary molars (10.08%),

Two observers evaluated the teeth separately usisgcond mandibular premolars (9.95%) and first maxillary

the same criteria. When they disagreed, the third obserygemolars (8.65%) followed, albeit without statistically

was introduced to evaluate the images with them and prignificant differences between any two of these three groups.

duce final consensus. Before the study, the three observfsmen had more alveolar bone dehiscences (10.8% vs.

were trained in the same diagnostic criteria for the diagn®:03%) than men (P= 0.00) (Table Il1).

sis of dehiscence and the details of this study, to improve

baseline consistency. Most of the dehiscences were found in the buccal
alveolar plates (96.80%), and only 5.02% were found in the

Statistical analyses Data analysis was conducted withpalatal or lingual side.

Statistical Package for the Social Sciences (SPSS, version

18.0, Chicago, IL, USA) and the samples were confirmed The dehiscences were classified into three types. The

with Gaussian distribution and homogeneity of varianc@revalence of dehiscences according to the different

The prevalence of dehiscences in different teeth, differegiassifications is listed in Table V. Class | was the most frequent

jaws, different sexes and different ages was evaluated usinge (86.03%), followed by Class Il (7.31%) and Class IlI

aregression analysis. One-way ANOVA followed by posi{6.39%). In Class |, and considering the specific part of the

Turkey or Bonferroni multiple comparison tests were usadot involved, Division Il was the most common subtype

to analyze the differences in different teeth and differe(42.47%), followed by Division | (26.03%) and Division llI

ages, student t test for comparison the data of differgii7.35%). In Class Il, which includes periapical bone defects,

jaws and different sex. Mean values with a difference dfie most common type was Division Ill (5.94%), followed by

P<0.05 were considered statistically significant. Division | (0.91%) and Division 1{0.46%). (P= 0.00)
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Table 1lI. Distribution of dehiscences according to sex.

Sex No. n Prevalence (%)
Male 1565 110 7.03
Femde 1009 109 10.80
Tota 2574 219 8.51

No.= number of teeth calculated. n= number of teeth with
dehiscences.

Table IV. Distribution of dehiscences according to jaw and tooth type.

Tooth type 1 2 3 4 5 6 7 Total
Max. No. 190 205 207 208 200 129 128 1267
n 6 7 15 18 9 13 0 68
Prevalence 316 341 7.25 8.65 450 10.08 0 5.37
Man. No. 209 215 215 213 201 135 119 1307
n 6 5 29 80 20 10 1 151

Prevalence 287 233 1349 3756* 995 741 084 1155

*= Significant difference from any other group, P<0.05. No.= number of teeth calculated. n= number of
teeth with dehiscences. Max. indicates Maxillary and Man. indicates Mandible.

Table V. Distribution of dehiscences according to classification.

Type n Percentage (%)
Class| DI 57 189 26.03 86.30
DIl 93 4247
DIl 38 17.35
Classli DI 2 16 0.91 7.31
DIl 1 0.46
DIl 13 5.94
ClassllI 14 14 6.39 6.39

n= number of teeth with dehiscence.

DISCUSSION

As aroutine dental radiography modality, CBCT hasn 3D views. Finally, a definitive diagnosis and
the potentikto identify periodontal and alveolar defectsclassification were established.
without distortion, which is seen commonly in a panoramic
radiograph. Compared with conventional radiography, In previous studies on dehiscence that used CBCT,
CBCT enables the understanding of the morphology afite method applied was usually direct measurements of CEJ—
the measuring of the size of alveolar defects. Previog€ (Leunget al), which was feasible for samples without
studies (Enhost al, 2012; Evangelistet al, 2010; Yagci horizontal resorption. However, the absorption of the
etal, 2012) have used CBCT to measure the alveolar boalgeolus would lead to false-positive results. Therefore, we
and detect dehiscences via axial and cross-sectioiraproved the method by excluding the effect of horizontal
imaging. Leunget al, evaluated the accuracy and reliabilityresorption (Fig. 1).
of CBCT 3D constructions for measuring alveolar bone
height and defects via direct measurements in 3D images.  Among the 2574 teeth examined, 8.6% had alveolar
To facilitate the investigation of a large number of samplespne dehiscences. This was somewhat higher than the 3.2%
we improved the method by combining the CBCT 3o 7.1% reported in the previous literature, which investigated
constructions with 2D sections. Preliminary screeningsfy human skulls among various ethnic groups (Table?).
were performed according to the 3D images. Subsequentijiere are various explanations for this difference, including
the 2D sections were used to exclude false-positive resutise racial differences suggested by most investigators, the
including thin bone coverage and horizontal resorptiongrious criteria used for the diagnosis of dehiscences,
and fenestrations, which were mistaken for dehiscencgiscrepancies between dry skulls and CBCT images, etc.
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Rupperechet al and Tal (1983) indicated that thesupport (Ruppreclet al). Although this could be attributed
different diagnostic criteria used by different authors matp the thinner alveolar bone of women, further studies are
have had an additional effect on their results, makingeeded to assess this issue. In the present study, dehiscences
consensus difficult to reach. The definitions of dehisceneeere found most frequently on mandibular first premolars
varied from a deficiency in alveolar bone resulting in tha all age groups, which was consistent with the study
absence of alveolar cortical plate to a denuded root. Theported by Daviest al.. However, there was no statistically
dimensions of dehiscences ranged from 1 mm to 4 mm significant difference between any two age groups. This may
more from CEJ to AC. These differences in definitions anddicate that age is not an important cause of dehiscences.
criteria may explain some of the variability in the distribution
and prevalence of dehiscences observed among studies. According to the literature, different criteria were
Therefore, according to previous studies, we hawssed to detect dehiscences, and little information about the
emphasized the main characteristics of all the dehiscencgige or type of dehiscence was provided. Mild dehiscences
which could be described as a V-shaped defect located alangy exist, without symptoms. However, severe dehiscences
the alveolar bone margin, together with the denuded arez result in further periodontal breakdown and aesthetic
involving the alveolar bone margin. The V shape is criticalomplications (Cardaropoli & Gaveglio, 2007). According
for the differentiation of dehiscence from horizontal boné& the new classification suggested in this study, alveolar
loss and U-shaped defects. The absence of the bone malgine dehiscences were classified into three classes,
is used to distinguish dehiscence from fenestration, whickepending on the size of the dehiscences or whether the
is a window-like defect of the alveolar bone without thelehiscences were accompanied by any other alveolar bone
involvement of the alveolar margin (Pahal). Hence, in defect.
our study, an alveolar bone dehiscence was defined as a bony
defect of the alveolar unit that appears as a V-shaped defect In Class I, simple dehiscences that occurred on one
along the alveolar bone apically, lacks a margin and is locateide of the teeth were then sorted into three divisions,
on the buccal or lingual side of a tooth. This definition wadepending on the range of the dehiscences. It was reported
a combination of all previous definitions, and was not limitethat the root surface located between the gingival margin
by the CEJ-AC length of the defect. As a result, it may leahd the alveolar bone margin is attached tightly by a long
to a higher prevalence of dehiscences than that reporteccannective tissue (Lost, 1984). Hence, Class | Division |
previous studies. (26.03%), which was the mildest condition among all the

dehiscences, may have no symptoms or signs. Class |

Moreover, as the alveolar bone plates in dried skulBivision 1l (42.47%) may have some signs of gingival
may be physically damaged after exposure to soil, air anecession, leading to various degrees of aesthetic problems,
dissection, which may destroy the “V” shape of dehiscencédsjt may be painless or lack loosening because of the support
the prevalence of this phenomenon in those studies mididm the bone and long connective tissue. The three divisions
be different from that observed in this in vivo study. Differenaccounted for most of the dehiscences, which implies that
ethnic backgrounds, preservation methods and acquisitiotost of the patients with dehiscences have no chief complaint
methods would also affect the extent of bone erosion. or obvious signs. Class | Division Ill may have some

aesthetic or lingual-buccal loosening problems, albeit not

In the present study, dehiscences were more frequesglvere because of the remaining support from the connective
in the mandible than in the maxilla. The most commonliissue and the bone. Dehiscences located on both sides of
associated teeth were the first mandibular premolars ati tooth were classified as Class Ill, whose effect will be
mandibular canines. These findings were in agreement willetermined by the two defects.
those of previous reports (Ruppreehtal; Davieset al,

1974), and indicated that more attention should be paid to In the present study, dehiscences with periapical
the teeth mentioned above. Alveolar defects were foumhesions were also detected; these may lead to pathological
frequently on the buccal or labial surfaces in this study amtianges. Class Il Division | included dehiscences of the
in previous ones (Ruppredcéital; Edel, 1981). In addition, whole root involving the root foramen, which may yield no
the defects (5.02%) were also found on the lingual or palagathological changes for a long time because of the support
aspect of the root. These results are consistent with thed nutrition from the connective tissue. However, once
investigations of Rupperecht al, and Evangelistat al inflammation or trauma occurs in the teeth, severe effects,
such as tooth mobility, retrograde pulpitis or loss of the tooth,

Dehiscences occurred more frequently in women thamill occur. Class Il Division Il included dehiscences with
in men. However, only one other study reported thany periapical bone defect combined with inflammation,
dehiscences were more frequent in women, without statistieghich were often caused by pulpitis. In cases with spreading
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of the periapical lesion, it is easy to break through the boaad adjunctive bone augmentation are recommended (Zekry
between the dehiscence and periapical lesion, leadingetipal, 2013). Considering the fact that peri-implant bone
periodontal- endodontic combined lesions. Class Il Divisiotlefects are not visible to the naked eye and traditional
| and Division Il represented only three cases among thadiography, CBCT is of paramount importance to detect
teeth studied here. It is assumed that most of the teeth wstich defects (de-Azevedo-Vatal).
these classes of dehiscences could not be included in the
classification because of natural loss or extraction in older The possible presence of dehiscences also requires
patients. Class Il Division Il represented the combinatioattention before orthodontic treatment. Gingiva
of dehiscence and fenestration, and is complex. &ugmentation prior to orthodontic therapy should be
combination with the classification of fenestration providedonsidered for all teeth with a gingival complex. Severe
in the study of Paat al, should be considered under specificlehiscences, on the other hand, can be partly improved by a
conditions. combination of guided tissue regeneration and connective
tissue graft. This is of even greater importance for teeth in
During mucogingival flap surgery, the root surfacevhich clinical examination or CBCT images indicate the
should not be exposed, and an adequate blood supply tophesence of underlying dehiscences.
soft tissue coverage of the defect should be ensured (Yagci
et al). Dehiscences are sometimes located in areas with a  There was a lack of report on clinical signs of
relatively thin mucosa, which may result in insufficient bloodlehiscences in the present literature. Combining dehiscences
supply to the flap. Therefore, a full-thickness flap isletected from the existing CBCT images with the clinical
suggested to maximize blood supply to the overlying tissumanifestations would make clinically detecting of dehiscence
at the defect site. more targeted. It will be helpful to avoid the excessive
application of CBCT through prejudgment of the severity
Kim & Kratchman, (2006) indicated that deficiencyof dehiscence type clinically, which is the next research
of marginal bone tissue has a significant effect on thmirpose of this subject.
prognosis of endodontic microsurgery. A buccal bone plate
that covered the teeth for >3 mm was expected to yield a
favorable outcome. Once an alveolar bone defect is foundA@KNOWLEDGEMENTS
comprehensive treatment plan including endodontic
microsurgery is suggested.
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RESUMEN: Las dehiscencias 0seas alveolares, con forma de "V" en el margen del hueso alveolar, son hallazgos comunes en
diferentes poblaciones y provocan una disminucion del soporte 6seo de los dientes. La dehiscencia fue dificil de idantiéidar du
exploracion clinica directa. Todos los estudios anteriores sobre la prevalencia de dehiscencia se basaron en craneaobuBEranos se
el presente articulo, se evalud la prevalencia de dehiscencia natural ocurrido en una subpoblacion de China. Realizsifitasidma cla
de las dehiscencias mediante tomografia computarizada cone-beam (TCCB). La alta prevalencia de dehiscencias y lagaiferentes ca
teristicas de cada categoria sugieren que esta clasificacion seria de gran ayuda para los médicos que realizan citalg&npedadddna,
cirugia de implantes o tratamiento de ortodoncia, permitiendo informar sobre que dientes estan mas frecuentemente atlemdos con
defectos 6seos, y poder considerar los efectos severos de las dehiscencias severas en el diagndstico y el plan de tratamiento.

PALABRAS CLAVE: Pérdida de hueso alveolar; Enfermedad periodontal; Tomografia computadorizada de haz cénico;
Cirugia oral.
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