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Root surface integrity is essential for periodontal health. The cemental tears (CETs) were more likely 

to have periodontal bone destruction and the treatment outcome was related to the length and apico-coronal 

location of the tears. We examined the radiographic CET related to the predisposing factors and the periodontal 

characteristics. 

Periapical x-rays taken between 2009 and 2017 were screened and 82 CET teeth among 46 subjects were 

included. A radio-opaque fragment along the root surface and the related periodontal and periapical bone loss were 

evaluated radiographically, and the gingival swelling and deep periodontal pocket were examined clinically. The 

demographic data, clinical, and radiographic findings were recorded and analyzed using the χ2 test.

CETs were more prevalent in the incisors of males, aged ≥ 50 years. Single or multiple CETs occurred 

in the cervical and middle thirds more than the apical third of the roots. CETs presented with deep pockets, 

abscesses, and fistulae. In cervical CETs, the periodontal space widening and angular bone loss were more 

prevalent (p < 0.005), regardless of pulp vitality, root filling, and the crown status of the affected tooth and the 

antagonist. The apical CETs were associated with periapical lesions and loss of pulp vitality (p < 0.001). 

In conclusion, CETs can mimic periapical or periodontal lesions, which make their early diagnosis difficult. 

Therefore, CET should be considered as a differential diagnostic entity in isolated sites with rapid periodontal 

breakdown in elderly patients. Further research is required to examine whether the structural weakness of the 

cementum would cause multiple tears in the predisposed individuals.
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Introduction
Root surface integrity is essential for the peri-

odontal health. Cemental tear (CET) refers to the 

destruction of integrity along the cemento-dentinal 

junction or within cementum1,2) and has been de-

scribed and these have been described as the detach-

ment of a fragment of cementum from the root sur-

face3) and as a ‘complete separation along the cemen-

to-dental border or a partial split within the cemental 

tissues along an incremental line1,4). It was first 

reported histologically as cementum detachment in 

soft tissue adjacent to bone crest around upper inci-

sor root of old monkey and lower incisor of 45-year-

old human5). It should be distinguished from vertical 

root fracture that progress along the long axis of the 

root 6).

Traditionally, two types of cemental tears, cer-

vical and apical2), have been recognized, but recent 

reports have shown a more modified variety6, 7). They 

have been observed in exposed and unexposed ce-

mentum. If the tear is not exposed to the oral cavity, 

repair often occurs. The cervical type has been de-

scribed as a periodontal lesion that enables microor-

ganisms to proliferate and initiate active periodontal 

breakdown1, 2).

CET are suggested to be a factor for periodontal 

bone destruction1, 8-10) or periapical tissue destruction1, 

8, 9, 11-13). The CET–associated lesion often presents 

itself on the radiograph as a periapical lesion or a 

periodontal lesion with angular bone loss along the 

root surface with variable extension, resulting in a 

deep probing defect because of attachment loss in 

some cases2, 9,10,13-15). According to their studies, CET 

has clinical characteristics such as gingival swelling, 

deepened periodontal pocket, destruction of sur-

rounding periodontal tissue, and vertical bone loss 

observed radiographically6). In addition, men, aging, 

single-rooted teeth, vital teeth, and moderate to se-

vere attrition were shown as the predisposing factors 

for CET6, 9, 16). This differs from the predisposing 

factors of vertical root fracture, which occurs mainly 

in multi-rooted teeth, non-vital teeth, and the age be-

tween 40 and 60 years17).

Lin et al 16) showed that cases with CET were 

detectable on preoperative radiographs and that 

those teeth were more likely to have periodontal 

bone destructions. They reported the relationship 

between treatment outcome of CET and the length 

and apico-coronal location of the separated root 

fragments. In this study, we screened the radio-

graphic CET to evaluate the predisposing factors 

and the association with periodontal conditions. 

Clinical diagnosis of CET is not easy, thus, a defini-

tive diagnosis requires direct removal of CET under 

surgical opening and histopathological examination 

of fragments15). Nevertheless, an early and accurate 

diagnosis of CET is important as it affects the accu-

racy of prognosis of affected teeth and to confirm its 

predisposing factors. For that reason, it is necessary 

to identify CET clinically or radiographically and to 

relate it to the predisposing factors. It is also import-

ant to establish evidence-based guidelines for treat-

ment outcome predictors of CETs. Therefore, this 

retrospective study was performed to develop a CET 

classification system (extent, location, and status 

of separation) and to investigate the association of 

CETs with periodontal conditions according to the 

CET criteria, radiographically and clinically.  Ag-

ing, trauma, occlusal trauma, and intrinsic structure 

weakness of the cementodentinal junction have been 
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suggested as predispositions related to cemental 

tears9, 10, 18-20). We hypothesized that age, sex, tooth 

type, occlusal trauma, pulp vitality, prior endodontic 

treatment, and crown status could be the predispos-

ing factors for CET. 

Materials and Methods

Study setting

Radiographic data for this retrospective study 

were obtained from Chonnam National University 

Dental Hospitals, Department of oral and maxillo-

facial radiology. The registered teeth were classified 

as highly suspicious of CETs between January 2009 

and December 2017 based on one of the following 

criteria: (1) a discernable radiopacity of separated 

root structure with a concomitant loss of adjacent 

periodontal or periapical bone on preoperative radio-

graphs (Fig. 1.)13,15); (2) teeth had clinical signs and 

symptoms and/or persistent periapical radiolucency 

even after endodontic treatment or retreatment, with 

or without the presence of suspected radiopaque ce-

mentum-like structure13); and (3) teeth had recurrent 

periodontal inflammation and/or periodontal bone de-

struction even after scaling, root planing, or surgical 

intervention, with or without a suspicious radiopacity 

that separated root structure on preoperative radio-

graphs15). Figure 1 shows the clinical and radiograph-

ic pictures of a CET teeth. In the 1st patient, gingival 

swelling was observed between two maxillary central 

incisors, and a partially separated CET fragment was 

shown at the bone crestal level on the mesial side of 

right central incisor from cervical third to the middle 

third. In the 2nd patient, CET fragment was shown 

in the apical 1/3 of right mandibular central incisors 

associated with apical radiolucency in 41-year-old 

male patient. Even though root canal treatment was 

performed, the fragment and its lesion progressed 

and fistula occurred in right radiograph after 1 year 

of management.  All the samples were evaluated 

together by two specialists for periodontics and for 

oral and maxillofacial radiology with consistency to 

confirm the presence of CETs before the inclusion of 

cases for data analysis in this study.

Data collection 

A total of 82 teeth with suspicious CETs were 

included among 46 subjects. Information regarding 

age, gender of subjects, tooth number, tooth region, 

crown status, pulp vitality, extent of fragment, and 

state of the antagonist were recorded. The structured 

dental chart for each affected tooth with a possible 

CET was designed to record the potential predispos-

ing factors and clinical characteristics retrospectively 

by reviewing the documents and the dental records. 

The predisposing factors included age, sex, tooth 

type, absence or presence of a prosthesis, antagonist 

teeth, prior root canal treatment, and tooth vitality. 

The recorded clinical characteristics included the 

chief complaint, a sinus tract condition, swelling 

(abscess), deep probing pocket depth, pain, and the 

presence of a radiopaque cementum-like fragment on 

the side of roots on preoperative radiographs, peri-

odontal or periapical bone destruction, periodontal 

ligament (PDL) widening and angular bone loss.
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Figure.1. Clinical and radiographic findings. A. Cervical 
cemental tear (CET) of partially separated form shown 
at the bone crestal level on the mesial side of the right 
maxillary central incisor from cervical to the middle 1/3 of 
root in 74-year-old male patient showing gingival swell-
ing. Two year later, middle to apical CET was shown on 
distal surface of the same tooth in the right radiograph (in 
upper part). B. Apical CET was shown in right mandib-
ular central incisors associated with apical radiolucency 
in 41-year-old male patient. Even though root canal 
treatment was performed, the fragment and its lesion 
progressed and fistula occurred in right radiograph after 
1 year of management (in lower part). 

After the presence of a radio-opaque fragment 

along the root surface and the related periodontal and 

periapical bone loss was assessed radiographically, 

the clinical signs such as gingival swelling, deep 

periodontal pocket and fistula in the patient records 

were also recorded as the major features of CETs ret-

rospectively. For each case, demographic data, den-

tal history, clinical and radiographic findings were 

recorded and analyzed by Chi-square test. Table 1 

presents the criteria for each parameter in classifica-

tion of CET based on Lin et al (2011, 2014)6, 7).

Table 1 Criteria for Cemental tear (CET) classification

Parameters Separation Proximal surface Extent

Criteria Partial Mesial (M) Crestal (C)

Complete  
separation Distal (D) Middle (M)

Both MD Apical (A)

Statistical Analysis

For each CET and patient, 15 variables were 

recorded from the structured dental chart, transferred 

into a Microsoft Excel (Microsoft, Redmond, WA) 

database and calculated the frequency distribution 

for predisposing factors and clinical characteristics 

using a pivot table (Table 2). Descriptive and univar-

iate analyses were then performed using SPSS 23.0 

software for Windows (IBM SPSS Inc, Chicago, IL). 

Univariate analysis (percent frequencies) was per-

formed on all 82 samples to evaluate the variables of 

tooth type, clinical characteristics, and predisposing 

factors as described previously6, 7). Bivariate analysis 

(chi-square or Fisher exact test) was performed on 

the 82 CET samples and 46 subjects to establish the 

relationship among the variables of predisposing fac-

tors and clinical and radiographic characteristics.

Table 2. The variables used to analyze the univariate dis-
tribution and bivariate relationship of investigated factors 

Predisposing 
Factors Variables

Demographic 
findings Gender, Age, Tooth type 

Radiographic 
characteristics

CET Separation, Mesiodistal location, 
Apicocoronal location, Periodontal bone 
loss, Angular bone loss, Periapical bony 
lesion, PDL widening

Clinical  
Characteris-

tics

Chief complaint, Sinus tract, Swelling, 
Accompanied soft tissue problem, Pocket 
depth, Crown status of tooth and antago-
nist, Root canal treatment or Pulp vitality
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Results

Demographic and clinical characteristics

The study population comprised 46 patients with 

age ranged from 41 to 88 year and their mean age 

of 64.4 ± 11.7 years. At the subject level, 30 men 

(65.2%) and 16 women (34.8%) were included, and 

at the tooth level, 48 teeth of male (58.5%) and 34 

teeth of female (41.5%) were examined. Regarding 

clinical symptoms, there were no clinical symptoms 

in 33 teeth (40.2%), presenting deep periodontal 

pockets in 21 (25.6%), gingival swelling in 7 (8.5%), 

pain in 2 (2.4%), abscess or pus discharge in 12 

(14.6%), and fistula formation in 7 (8.5%) among 

symptomatic teeth. The average probing pocket 

depth for all teeth examined was 6.1 ± 2.6 mm (3.7 

± 1.0 mm for asymptomatic, 7.2 ± 2.4 mm for symp-

tomatic) (Table 3).

Table 3. Predisposing factors and Clinical and radiograph-
ic findings for 82 CET cases

A. Demographic findings
Predisposing factors No (%) P values
Gender 46

Male 30(65.2)
Female 16(34.8)

Age (y) 46 0.011
40~49y 5(10.9)
50~59y 11(23.9)
60~69y 12(26.1)
70~79y 12(26.1)

≥80y 6(13.0)
No. of CET in each subject 46 0.657

1 23(50.0)
2 15(30.0)

≥3 8(20.0)
CET Distribution 82 0.199

Maxillary central incisors 32(39)
Maxillary lateral incisors 5(7.3)

Maxillary canine 1(1.2)
Maxillary premolar 6(7.3)

Maxillary molar 0
Mandibular central incisors 16(19.5)
Mandibular lateral incisors 2(2.4)

Mandibular canine 2(2.4)
Mandibular premolar 7(8.5)

Mandibular molar 10(12.2)

B. Radiographic characteristics
Predisposing factors No (%) P values
Proximal location 82 0.024

Mesial 41(50)
Distal 26(31.7)

Both side 15(18.3)
Apicocoronal location 82 0.006

  Cervical       Cervical 1/3  12(14.6)
Cervical ~middle 35(42.7)

Middle 1/3 18(22.0)
Apical      Middle~apical 8(9.8)

Apical 1/3 2(2.4)
Cervical-middle-apical 7(8.5)

CET Separation Mode 82 0.013
Complete 55(67.1)

Incomplete 27(32.9)
Root canal therapy 25(31.7) 0.425
PDL widening 63(76.8) 0.202
Angular bone loss 53(64.6) <0.001
Periapical bone loss 37(45.1) 0.169
Bone support (to root) 82 0.416

≥3/4 11(13.4)
1/2~3/4 29(15.4)
1/4~1/2 25(30.5)

<1/4 17(20.7)

C. Clinical  characteristics
Predisposing factors No (%) P values
Clinical symptoms 0.012

None 33(40.2)
Deep PD (≥5mm) 21(25.6)

Swelling 7(8.5)
Pain 2(2.4)

Abscess/pus 12(14.6)
Fistula 7(8.5)

Probing depth (PD) 62 0.397
<3mm 2(3.1)
36mm 26(40.6)
≥6mm 35(56.3)

Tooth vitality 46(56.1) <0.001
Cervical CET 29(63.1)
Apical  CET 17(37)

Crown status 86 0.417
Natural 53(64.6)

Single Crown 13(15.9)
Bridge abutment 16(19.5)

Antagonist crown status 86 0.003
Natural 48(59)

Single Crown 9(11)
Bridge abutment 17(20.7)

Denture 5(6.1)
implant 3(3.7)
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We investigated the prevalence and distribution 

of CET according to the patient’s age, sex and tooth 

region (Table 3 and Fig. 2). CET was prevalent at the 

ages 50s to 70s (p<0.05, Fig. 2A), in the upper and 

lower central incisors (p<0.05), but not at all in the 

upper molars (Fig. 2B). We also examined the num-

ber of teeth with CET according to age group. Most 

age groups had one or two CET teeth. Older patients 

aged between 60~79y showed multiple CET teeth 

with prevalence of 30% in female and 10% in male 

(Fig. 2C).

Figure.2. Prevalence and distribution of CET according to age, gender, and tooth region and CET No. in each age 
groups. CET was prevalent in aged between 50 to 70y (A) (p<0.05) and in upper and lower central incisors (B) and mul-
tiple CETs were observed in all aged groups with decreasing in aged>80y (C). 

Moreover, we studied status, distribution, and 

extent of CET according to the tooth region. Sepa-

rated fragments, which were most common in upper 

anterior teeth, were more prevalent than attached 

or combined in total (p<0.05) (Fig. 3A). As for the 

distribution of CET in each tooth type, CETs were 

mainly observed on the distal surface of roots of 

single rooted tooth except for mandibular molars 

showing mesial involvement(p<0.05) (Fig. 3B). 

Regarding extent of CET in each tooth region, cervi-

cal CETs from cervical to middle area of root were 

predominant in total teeth included, and apical CETs 

with middle extension was prevalent especially in 

lower anterior teeth (p<0.01) (Fig. 3C). 

Figure.3. Status of CET (separation, surface and extent) according to the tooth region. Completely separated CETs 
were prevalent in upper anteriors(A), and most CETs were on mesial surface in lower molars (B)(p<0.05) and on distal 
surface in other tooth region, and apical extension was prevalent in lower anteriors (C) (p<0.01)*. 
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Figure 4 shows mean probing depth of CET 

teeth according to symptoms, crown status and pulp 

vitality related to the teared region. According to 

the results, deeper PD was observed in symptomatic 

teeth (p<0.001) (Fig. 4A). Furthermore, CETs were 

found mostly in natural crown than with restored 

crown (Fig. 4B), and most teeth opposing CET tooth 

were in natural crown or bridge abutment (Fig. 4C). 

However, apical CETs were significantly associated 

with loss of pulp vitality (p<0.001) (Fig. 4D).

Figure.4. Clinical finding of CET according to symptom (A), crown status of affected tooth (B) and opposing tooth (C) 
and pulp vitality (D) related to the teared region. Deeper PD in symptomatic teeth (p<0.001), no difference in the crown 
condition of CET tooth and its opposing tooth, and apical CET associated with loss of pulp vitality (p<0.001). 

Radiographic findings (periodontal ligament 

(PDL) widening, periapical lesion and periodontal 

bone loss) according to tooth region are shown in 

Fig.5. Most CETs were associated with crestal bone 

resorption and PDL widening, which was observed 

in all cases of premolars in particular (p<0.001) (Fig. 

5A). Moreover, periapical bone loss was observed 

in about 70% of premolars, but the absence of apical 

bone loss was more common for the other teeth (Fig. 

5B). In most cases, angular bone loss was present 

around CETs. However, there was less angular bone 

loss around mandibular anteriors, and the difference 

was statistically significant (p<0.001) (Fig. 5C). In 

addition, the bone level around CET teeth was 25-

75% in most cases (Fig. 5D).

Figure.5. Radiographic finding of CET in relation to periodontal space widening (A), periapical (B) and periodontal bone 
loss (C, D). All premolars presented periodontal space widening (A) and lower anteriors presented significantly less an-
gular bone loss (C) (p<0.001). 
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Discussion
The etio-pathogenesis of CET is not yet clear 

and because it is often asymptomatic, it is not un-

common that it is discovered coincidentally through 

periapical x-ray. Moreover, CETs that occur on 

non-proximal surfaces are difficult to diagnose 

through x-ray and requires surgery for proper diag-

nosis4, 21) . Location and morphology of CETs varies 

as well. It can occur at the cemento-dentinal junction 

(CDJ) or within the cementum and can be a complete 

or partial detachment of the cementum primarily 

occurs in the cementum-dentin interface1, 2, 21). In this 

study, we investigated periapical x-rays of CET-relat-

ed teeth from 2009 to 2017. A total of 82 CET teeth 

were included from 46 patients aged between 41 and 

88y. It is necessary to develop a classification sys-

tem for CETs to provide a guideline how to manage 

the cemental tear for the predictable outcome and to 

investigate the association of CETs with periodontal 

conditions according to the CET criteria radiographi-

cally and clinically, based on the system described by 

Lin et al. (2011)6). Patient’s gender, age, in relation to 

location of teeth within the dental arch, status of sep-

aration, extent and distribution of CET was compre-

hensively investigated. Clinical symptoms, probing 

pocket depth (PD), status of crown restoration, pulp 

vitality, periodontal ligament (PDL) widening, and 

periodontal or apical bone loss of CET teeth, as well 

as rate of incidence in relation to the status of crown 

restoration of opposing dentition was investigated to 

get the information on the predisposing factors. 

CETs were more prevalent in incisors (68%), in 

male (65.2%), older than 50 years (88%). CETs oc-

curred in single or multiple, and were present in cer-

vical (57%), middle (22%), and apical third of roots 

(21%). Analysis of clinical characteristics showed 

that teeth with CETs were prone to have abscess, 

swelling, or fistula (34%), and deep pocket ≥6 mm 

(80%). In cervical CET, periodontal space widening 

(76%) and angular bone loss (65%) was prevalent, 

regardless of tooth vitality, root filling, and the crown 

status of corresponding and opposing teeth. The api-

cal CETs were associated with periapical lesion and 

loss of pulp vitality (p<0.001) and angular periodon-

tal bone loss was associated with cervical and middle 

entity (p<0.005).

According to the results, average age of pa-

tients having CET teeth was 64.4 year and it was 

more prevalent in male patients (65.2%) than female 

patients, which was in agreement with previous au-

thors. Probably, males have stronger occlusal forces 

than females22) or there are intrinsic differences of 

cementum between genders as Jeng et al. (2018) 

discussed23). During aging, physiochemical alteration 

of the cemento-dentinal interface, increased fibrosis 

and the decreased collagen extensibility make the 

cementum more prone to detachment19, 23). A possible 

explanation is the cementum changes through aging4, 

16, 21). Throughout life, the thickness of cementum in 

elders and teenagers differ 3 to 5 times, depending 

on the root portion and tooth type24-26). In aged pa-

tients, the adhesion of proteoglycan (between dentin 

and cementum) weakened. In addition, the function 

of collagen is to restrict the stretching of periodon-

tal ligament (PDL). When the extension of PDL is 

not controlled properly, it may exert extensive or 

inadequate force on cementum and contribute to 

the separation of cementum from dentin. Patients 

in their ages between 50 and 79 years showed the 

similar prevalence rate (23.2~28%) while patients 
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over the age of 80 years had the lowest (9.8%). This 

is in accordance with the research results of Lin et al. 

(2011, 2012)6, 16) and others11). It is probably due to 

the situation that patients older than 80 years of age 

lost more teeth due to various reasons including peri-

odontal disease or already severely progressed teeth 

probably owing to past cemental tear. Unfortunately, 

we did not collect the data for the number of remain-

ing teeth in each individual. Interestingly, there was 

a difference in results for male and female patients 

for the rate of incidence relating to age. There was 

no CETs in female patients younger than 50y of age 

and the rate decreased from patients as their age af-

ter increased to peak from their 50’s to 60’s while it 

increased until their 70’s in male patients. Besides, 

the No. of CET showed different patterns among 

the aged groups between 2 genders. In female be-

tween 50 and 69 years old, 40% has multiple teeth 

(≥3) having cemental tear, whereas less than 20% of 

male patients has multiple teeth (≥3) having cemen-

tal tear less between 40 to 80 year old even though 

the sample size was too low (n=16 for female). The 

structural weakness of the cementum could be as the 

probable cause of multiple cemental tears in aged fe-

males4, 27). Further research should be recommended 

regarding this difference between 2 genders.

It was shown that high occlusal force of male 

patients in anterior single-rooted teeth is a predis-

posing factor of cemental split22, 28). Traumatic oc-

clusion is suggested as the major reason of cervical 

cemental separation 29). It is especially true in elder 

people suffering from multiple teeth loss, leading to 

occlusal disharmony. But it shows that upper incisors 

and lower incisors are the most popularly affected 

teeth with cemental tear6), suggesting that single 

root and anterior teeth with occlusal (protrusive or 

lateral) forces are the possible predisposing factor of 

cemental tears. Based on in vitro study, a collective 

effect of strain originated with repetitive loading on 

premolars can cause cracks in the cemento-enamel 

junction, leading abrasion and abfraction cavities, in 

addition to a fracture along the root surfaces, aiding 

the development of cemental splits20). Additional 

factors that may predispose to cemental tears include 

the presence of structural weakness at the cemen-

tum-dentin interface, the decreased strength of dentin 

because of fatigue with increasing age, and prior 

endodontic therapy16, 23, 27,30).  Traumatic event such as 

acute injury is often described as a factor of cemental 

tear4, 6, 16, 21, 27). When excessive force is applied to the 

tooth and the periodontal ligaments are stressed too 

much, the fibers could lead to the separation of the 

cementum from the dentin. Cementum is embedded 

by Sharpey’s fibers (extrinsic fibers), which connect 

cementum to the bone. In contrast, the connection of 

cementum-dentinal junction by a glycoprotein-like 

layer is generally weaker than the connection be-

tween cementum and PDL. Cementum is more 

susceptible to separate from the dentin under exces-

sive force. Recent review report23) on cemental tear 

mentioned that the cases were mainly in males, and 

it is more common in patients over 60 years of age 

even though the prevalence, incidence, etiology and 

mechanisms of cemental tear in general population is 

unknown. However, several factors are suspected to 

be the predisposing factors, including age4, 6, 21), gen-

der6), tooth type6, 27), trauma from occlusion13, 27) and 

vitality of teeth4, 6, 13, 21, 27).

For incidence rates of CET teeth depending on 

the location of the teeth within the dental arch, up-
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per central incisor had the highest rate followed by 

lower central incisor, lower molars, lower premolars, 

upper lateral & upper premolars, lower lateral & 

lower canines, and upper canine. None of the max-

illary molars were affected by CET (Fig 2B). This 

is consistent with the results of previous research6, 

9,10). As reported in previous research, CETs might 

be caused by abnormal force on the periodontal liga-

ment brought on by excessive occlusal force or para-

functional habit1, 4, 21). They suggest that CET occurs 

when the interconnection between cementum and 

dentin is weaker than that of cementum and ligament 

fiber1, 4, 21). Single rooted teeth, including upper cen-

tral incisor, are more vulnerable to abnormal force 

and therefore can be deduced that it has the highest 

possibility of CET occurring. Previous studies2,15,23,27) 

reported that most cases presented one cemental 

tear per individual. Watanabe et al.27) described the 

clinical and pathologic features of this rare case and 

suggested the structural weakness of the cementum 

as the probable cause of multiple cemental tears. In 

our study, 50% of individuals showed multiple CETs, 

higher than these previous reports. As for the number 

of CET tooth by age group, most patients had one or 

two CET tooth and the less old age groups (<70y) 

had a higher occurrence of having multiple CET 

teeth. This can be attributed to the fact that older pa-

tients have extracted most of their teeth for various 

reasons and the symptoms of CET teeth are frequent-

ly expressed. 

CET fragments can be partially attached to the 

root or can be completely separated and exist as a 

foreign body1, 2, 21). In this study, we categorized CET 

tooth as either ‘partial’ or ‘completely separated’ 

according the status of their attachment and investi-

gated the rate of incidence in relation to the type of 

affected teeth (Fig. 3A). With the exception of man-

dibular molars, ‘completely separated’ type occurred 

more frequently than ‘partially separated’ and was 

especially pronounced in maxillary anterior teeth.  

Examination for mesio-distal site revealed that the 

majority of cemental splits are on the proximal side 

of root surfaces so early recognition in radiographs 

is possible if some separation of cementum has 

occurred16, 31). According to the results, CETs were 

mainly observed on the distal surface of roots except 

for mandibular molars (Fig.3B), in consistent to the 

results of Leknes et al.1) Meanwhile, according to 

Leknes et al.1) and Haney et al.4), cementum depo-

sition increases when functional force is applied to 

the tooth and the thickness of cementum increases 

significantly in the area of where CET is found. Das-

tmalchi et al.32) investigated the average thickness 

of premolars and molars and reported significantly 

thicker cementum on the distal surface compared to 

the mesial surface (135 and 216 μm respectively) 

and explained that this was caused by functional 

stimulation brought on by mesial drifting4). One fact 

that cannot be overlooked is that the results were op-

posite in mandibular molars (statistically significant). 

Further research is necessary for this finding. We did 

not record the length and thickness of CET. A report 

described that the thickness of cementum augments 

throughout life, so this thickened cementum in older 

individuals is more susceptible to break as compared 

to adolescents19). In one finite element analysis33) 

using lower premolar model with and without CDJ 

and cementum (a thickness of 0.2 mm, and 0.15 mm) 

in tooth supporting structure, the stress levels was 

30~50% higher in the PDL structure without CDJ 



37

대한구강해부학회지 제 40권 제1호

Korean J Oral Anatomy Vol. 40, no. 1 (2019) pp.27~42

and cementum than that with CDJ and cementum. 

Because CDJ and cementum functions as a cush-

ion pad with decreasing the stress in the PDL and 

alveolar bone under loading, CDJ and cementum 

stress could be damaging themselves during cush-

ioning function. Recent FE stress study of ours (not 

published) showed that with weakened periodontal 

support, the peak stress magnitude increased to more 

than 3 ~5 times at root dentin surface adjacent to re-

maining bone crest under paraxial loadings. 

The cementum detachment occurs frequent-

ly in the mid-cervical or in the apical root and its 

diagnosis can be established by clinical signs and 

symptoms, radiographic findings and surgical ex-

amination1,4). For apico-coronal site, Ishikawa et 

al.2) reported that CETs were found mainly on the 

cervical third. In contrast, Lin et al.16) suggested 

that they were found more frequently in the middle 

third and apical third. They described that continu-

ous excessive strain (such as attrition) could lead to 

cementum displacement on the thicker place (such 

as the apical third) or on the tensional part (such as 

the middle third) of an anterior single rooted tooth. 

As considering the unnecessary tensional forces on 

the posterior teeth, such as vertical or lateral force, 

numbers of roots, integrity of dentition, also add to 

this action. Generally, the location of CETs occurs 

across two areas rather than being localized in a 

third area of the root. For this reason, in this study, 

the apico-coronal location of where CET occurs 

was categorized into “extent C” (“localized in the 

cervical area), “extent CM+M” (localized in the 

middle area and extended from the cervical), and 

“extent CMA+MA+A“ (localized in the apical area, 

extended from the middle or the cervical area ). Re-

sults showed that the most common apico-coronal 

location of the fragment was at the middle area or 

extending from the cervical to the middle, and in the 

case of mandibular anterior teeth, CET occurring at 

or extending to the apical area was more frequent-

ly observed, compared to other regions. This is in 

agreement with Lin et al.16), who proposed that with 

continuous excessive stress, such as attrition, CET 

occurs more frequently in the middle area, as the 

area of tension, or in the apical, which has thicker 

cementum. Furthermore, the fact that fragments 

extending to the apical area being about 40% more 

prevalent in the mandibular anterior teeth is inter-

esting. This apical CET in the mandibular anteriors 

leads to periapical bone loss which in turn can be 

misdiagnosed as a simple periapical lesion.

Most literatures reported that, when separated 

cementum fragment is exposed to the intraoral en-

vironment, such as within the sulcus or periodontal 

pocket, acute swelling, exudation, and pain may 

occur, and in the case where there was pre-existing 

periodontal disease, alveolar bone loss or periodontal 

pocket formation can be accelerated2, 4, 21). On the 

other hand, regardless of whether or not the frag-

ment is exposed to the intraoral environment, there 

are instances when CET is asymptomatic. In this 

study, among the 82 CET teeth investigated, 33 cases 

(40.2%) were asymptomatic, 21 cases (25.6%) had 

deep PD, 7 cases (8.5%) showed swelling, 2 cases 

(2.4%) had pain, abscess/pus was observed in 12 

cases (14.6%), and fistula was observed in 2 cases 

(8.5%). As for the probing depth (PD) related to clin-

ical symptoms, when the CET was observed only by 

radiographic screening and asymptomatic, the mean 

PD was 3.73 mm. For the teeth showing deep PD, 
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the PD was 8.05 mm, 6.40 mm for swelling, 10mm 

for pain, 6.22 mm for abscess/pus, and 5.83 mm 

when fistula was observed. Significantly deeper PD 

was observed in symptomatic teeth. From this find-

ing, it can be deduced that various symptoms may 

appear when CET occurs in patients with pre-exist-

ing periodontitis and CET can be asymptomatic for 

patients without periodontitis for the time-being. In 

other word, the site of deep probing depth is related 

to CET. In classifying the extent of the cemental tear, 

cervical 1/3, middle 1/3 and apical 1/3 was given, 

and generally the middle 1/3 was met to the condi-

tion accompanying the crestal bone loss.

As for the predisposing factors related to trau-

matic occlusion, status of crown/abutment for CET 

teeth and status of crown/abutment/denture for 

opposing teeth was also investigated, because pros-

thesis may increase the traumatic occlusal loading of 

affected tooth. The results showed that in both CET 

affected teeth and its antagonist, natural crown was 

the most prevalent at 63.4% and 61.0%, respectively, 

which was not significantly different. Whether the 

presence of prosthesis increases the risk of cemental 

tear remains unknown23). Furthermore, vitality or 

previous endodontic treatment of the teeth related 

to the presence and the extent of CET fragment was 

checked. Positive pulp vitality was common for 

when fragment was localized in the cervical area 

or the middle area, while negative pulp vitality was 

common for when the fragment was extended to the 

root apex. Possible explanations are that root canal 

treatment is unrelated to cemental tear or that root ca-

nal treatment prone the teeth to vertical root fracture 

easier than the induction of cemental tear17, 23). This 

needs more evaluation. In addition, cemental tear 

and pulpal-originated lesion have slightly different 

pattern of swelling and bone destruction. Swelling of 

pulpal origin is often traced to the root apex, or to the 

furcation area of molars34). In contrast, the swelling 

of cemental tear is traced to the root surface, depend-

ing on the apico-coronal location of the fragment. 

As mentioned above, one of the ways to check for 

CET is to observe a radiopaque foreign body in a ra-

diograph. All of the CET teeth used in this study had 

radiographic images which allowed us to study the 

radiographic analysis regarding tooth type of CET 

tooth such as PDL widening and periapical/periodon-

tal bone loss. Regardless of tooth type, PDL widen-

ing was found for most teeth (76.8%), and especially 

in every case for premolars. This corresponds with 

the previous reports that most CETs were related to 

occlusal trauma1, 4, 21). We also investigated the api-

cal bone loss and the periodontal angular bone loss 

in relation to tooth type. There were more cases of 

apical bone loss being observed in premolars (3 vs. 

7 teeth) while the opposite was found in mandibular 

molars (9 vs. 4 teeth), and this difference was not 

significant. Moreover, angular bone loss was ob-

served in 64.6% of cases regardless of tooth type and 

in only 25% of mandibular anterior CET teeth. As 

for periodontal bone support surrounding CET teeth, 

13.4% of affected tooth had periodontal bone support 

above 75%, 35.4% had between 50~75%, 30.5% 

had between 25~50% and 20.7% had less than 25%, 

respectively regardless of tooth type. CET was not 

prevalent in the teeth with bone support > 75% and 

this suggested that weakened periodontal support 

could result in increased stress distribution at root 

surface adjacent to reduced bone crest under paraxial 

loadings as recent FE stress study of ours.
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It is important to make an early and accurate 

diagnosis and to establish evidence-based guidelines 

for treatment outcome predictors of cemental tears as 

previously mentioned. The limitation of this study is 

that we did not record the number of the remaining 

teeth in each patient, and could not relate the tooth 

status in aged group. In addition, we studied by col-

lecting the cemental tear data, not the management 

and the resultant prognosis of the tooth. In one mul-

ticenter study6, 7), the presence of cemental tears was 

further confirmed by nonsurgical and surgical remov-

al of fractured fragments and histopathologic exam-

ination. Unfortunately, our study did not include the 

histopathologic information or surgical confirmation. 

On preoperative radiograph, the detached cementum 

visible as a radiopaque piece in the proximal surfaces 

of the root within the periodontal ligament. However, 

in buccal or lingual surfaces, this image can be cov-

ered by the tooth root, making the radiographic di-

agnosis difficult and need to be confirmed under sur-

gical inspection. Trauma history was not taken even 

though the trauma could be one of the important pre-

disposing factors. For accurate diagnosis, traumatic 

history and traumatic occlusion needs to be checked. 

However, this is the first systematic and comprehen-

sive research in Korea that evaluated the association 

of CET to teeth and periodontal condition. After the 

future study has gotten the long-term prognosis data 

for these teeth after management, we could associate 

the classification system to the management method 

related to the treatment outcome and prognosis.

In conclusion, CETs were more prevalent in 

incisors, in males, in aged ≥50 years, in single or 

multiple, and in cervical and middle more than apical 

third of roots. CETs were associated with deep pock-

et >6mm, abscess and fistula. The apical CETs were 

associated with periapical lesion and loss of pulp 

vitality. CETs in aged group should be considered as 

a differential diagnostic entity in isolated sites with 

rapid periodontal breakdown, even though it is not 

common. Further research will find that the probable 

cause of multiple tears is the structural weakness 

of the cementum in individual preposition. Dental 

clinicians should know the predisposing factors and 

appropriately assess the radiographs and pulp vitality 

of teeth.
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한글초록 

백악질 열리의 임상 및 방사선적 특징과 위험요인의 분석

김소진1, 강병철2, 김선헌3, 정현주1

전남대학교 치의학전문대학원 치주과학교실1, 영상치의학과교실2, 구강해부학교실3  

전남대학교 치의학연구소

치근면이 구조적 기능적으로 온전해야 장기적으로 치주조직건강을 유지할 수 있다. 백악질 열리

(cemental tear)는 처치 전 진단방사선 사진에서 탐지될 수 있으며 그 경우 치아주위 조직 파괴가 동반될 

가능성이 높다. 분리된 치근면 열리의 길이와 치경-근단측 위치가 치료 결과 및 예후에 유의하게 관련될 

수 있다. 

이번 연구에서는 백악질 열리의 소인과 해당치아의 치주적 양상에 관해 방사선학적 임상적으로 평가하

고 관련 위험인자를 확인하였다. 전남대학교 치과병원에서 2009~2017년도에 촬영된 환자(≥ 40세)의 구내 

방사선 사진에서 백악질 열리(치근면 표면에서 부분이나 완전 분리된 방사선 불투과성 파편의 존재)를 확진

한 후 치경-근단측 위치를 기록하고, 환자 연령, 치과병력, 해당부위의 치주상태와 근단상태, 치관 및 대합

치를 후향적으로 평가하였다. 방사선적으로 변연 치주조직 골 소실, 치주인대 확장, 근단주위 골소실 및 근

관처치 여부를 평가하고 임상적으로 치은종창 등 치주증상, 치주낭 깊이를 기록하였다. 성별, 연령군, 치아

군에 따른 분포와 관찰된 요인들의 관계를 교차 검정을 이용하여 분석하였다. 백악질 열리는 50세 이상 연

령층, 남성, 전치부에서 빈번하였으며, 치경부가 근단부보다 7배 높게 나타났다. 임상적 소견으로 치은종창 

및 농루(34%), 깊은 치주낭(≥ 6mm)(80%)을 나타내었고, 치경부 열리는 치주인대강 확대와 수직골흡수 (p 

< 0.005)와, 근단부 열리는 근단병소 및 근관처치(p < 0.001)와 관련되었다. 

이상의 결과로부터 백악질 열리는 치주병소와 근단병소와 유사하여 진단에 어려움을 동반할 수 있다. 백

악질 열리는 노인환자에서 국소적 급성 치주조직파괴를 동반한 경우 감별진단에 고려되어야 한다. 향후 연

구를 통해 복수의 백악질 열리를 동반하는 경우 개인적 소인으로서 백악질의 구조적 위약성에 대한 구명이 

필요하다.

주제어: 백악질 열리, 구내 방사선사진, 선행요인, 치주상태


