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Abstract

INTRODUCTION. Pulp calcifications, first described as denticles by Norman and Johnson in 1921, are clas-
sified as pulp stones, calcifications, or obliterations of the tooth cavity. These conditions are often asymp-
tomatic and detectable only by imaging, with cone-beam computed tomography (CBCT) offering high-
resolution, three-dimensional visualization. Pulp canal calcifications complicate endodontic treatment by
increasing the risk of perforation and making canal negotiation difficult. Although various etiological factors
have been proposed - including aging, genetics, trauma, restorations, and systemic conditions — the exact
causes remain unclear. Data on the prevalence of pulp calcifications in the Russian Federation, particularly
in the Northwest region, are currently lacking.

AIM. This study aimed to retrospectively investigate the occurrence of pulp canal obliteration and calcific de-
posits within the tooth cavity through cone-beam computed tomography (CBCT) analysis.

MATERIALS AND METHODS. The study included 102 patients (3078 teeth) aged 18 to 65 years. When evalu-
ating the CBCT results, the presence of calcifications and obliteration of the pulp chamber were taken into
account. The prevalence of these lesions was analyzed depending on gender, age, tooth type, dental status
and periodontal diseases. The median and interquartile range were used to describe the quantitative data.
Comparison of quantitative variables was performed using the nonparametric Kruskal-Wallis and Mann-Whit-
ney tests. Categorical variables are presented as absolute values and percentages and their comparison was
performed using Fisher’s exact test or the Chi-squared test. The nonparametric Spearman rank correlation
test was used to assess the correlation. The statistical significance of differences was accepted at p < 0.05.
RESULTS. Calcifications were detected in 63 (61.76%) patients in 276 (8.96%) teeth. Obliteration of the pulp
chamber was detected in 86 (84.31%) patients in 445 (14.46%) teeth. A statistically significant positive cor-
relation was found between age and obliteration of the pulp chamber (r = 0.44; p-value < 0.001), as well as the
amount of calcifications (r = 0.24; p-value = 0.015). Analysis of cases of obliteration and calcifications depen-
ding on gender, the presence or absence of periodontal diseases, and dental status did not reveal statistically
significant differences.

CONCLUSIONS. Calcifications and obliteration of pulp chamber were found in more than half of the patients.
Their number increases with age, and in women occurs more often than in men. They were most often detec-
ted in the first molars. For a dentist, data on the prevalence of calcifications and mineralization of pulp cham-
ber are one of the key aspects for planning high-quality root canal treatment.
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Pesiome

BBEAOEHUE. KanbundukaTsl Nynbnbl, BEPBbIE ONNCAHHbIE Kak 4eHTUKAN HopmaHoMm n [IxxoHcoHOM B 1921 T,
KnaccndULMpPYIOTCS Kak NynbnapHble KaMHW, Kanbumdukatel Unm o6nmtTepaums noaoctm 3yba. 3Tn cocto-
SIHMS YaCTO NPOTEKaloT 6€CCMMNTOMHO U BbISIBASIIOTCA TONBKO C MOMOLLbIO METOA0B JIy4EBOW ANArHOCTUKM,
npu 3TOM KOHYCHO-Jly4eBas komnbioTepHas Tomorpadus (KJIKT) obecneunBaeT nonyyeHne BbICOKOKAYe-
CTBEHHbIX TPEXMEPHbIX N300paxXeHni ¢ BbICOKUM paspelleHnem. Kanbundurkaumsa kaHanos nynbrbl OCA0X-
HSieT NpoBeAEHME QHAOAOHTNYECKOrO Ie4eHMs, NOBbILLAaa puck nepdopaumm u 3aTpPyaHAS NPOXOXAEHVE Ka-
HanoB. XOoTs 6Gblnn NpeasioXeHbl pa3nnyHble aTuoornyeckne GakTopbl, BKOYasi CTapeHne, reHeTUYECKYIo
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NpeapacnofioXeHHOCTb, TPABMY, PeCTaBpaLum N CUCTEMHbIE 3a00/1IEBAHNS, TOYHbIE MPUYMHBI X BO3HUKHO-
BEHMA 0CTalOTCA HeACHbIMU. [JaHHble O pacnpOoCTPaHEeHHOCTU KanbLUMdUKaToB Nynbhbl B Poccuiickoit epe-
pauuun, B HacTHocTu B CeBepo-3anafHOM permoHe, B HaCTOsILLLEE BPEMS OTCYTCTBYIOT.

LLEJIb. MpoBecTn peTpoCNeKTUBHbLIN aHanM3 Hann4msa obnutTepaumn n KanbundukaToB B Nos0cTu 3yda no
[aHHbIM KOHYCHO-/Ty4€BOW KOMMbioTepHON ToMmorpadum (KJIKT).

MATEPWAJIbI U METObI. B nccnepoBaHmne 6binn BknodeHsl 102 naumeHTta (3078 3y6oB) B Bo3pacTe OT
18 no 65 nert. Npu oueHke pesynstatoB KJIKT yunTbiBanochk Hanmune kanbundukaTtos n obnutepaymm no-
noctu 3yba. bbin nponsBeneH aHann3 pacnpoCTPaHEHHOCTM AaHHbIX 00pa30BaHMin B 3aBUCUMOCTM OT MNona,
BO3pacTa, Tnna 3yba, CTOMATONOrM4eckoro ctatyca 1u 3abonesaHuii napofoHTa. Jna onucaHus Konuye-
CTBEHHbIX JaHHbIX UCMNOMb30BANNCh MEAMAHA U MEXKBapPTU/bHbIA pa3max. CpaBHEHNE KONNYECTBEHHbIX
NnepeMeHHbIX BbIMOJIHANOCH C UCMONb30BaHNEM HenapameTpudeckmx kputepmnes Kpackena-Yonnmca n Man-
Ha-YnTHU. KateropuanbHble NEPEMEHHbIE NPEACTAB/EHbI B BUAE a0COMIOTHBIX 3HAYEHMNN N NPOLLEHTOB, NX
CpaBHEHWE OCYLLLECTBASANIOCH C MOMOLLbLIO TOYHOrO KpuTepusa duiiepa unuv kputepus xm-keaapart. nsa oueH-
KM KOPPEensaumMn ncnonb30Bann HenapaMmeTpuyeckmnin KpUTepuin paHrosomn koppenaumn Cnmpmena. Ctatm-
CTuyeckas 3Ha4YMMOCTb Pa3nmMynii NnpuHMManace npm yposHe p <0.05.

PE3YJIbTATbI. KanbuydukaTbl BbisiBfieHbl y 63 (61,76%) nauneHToB B 276 (8,96%) 3ybax. Obnutepaumns nono-
cTn 3yba obHapyxeHa y 86 (84,31%) nauneHToB B 445 (14,46%) 3ybax. BoisBneHa ctaTucTuyeckn aHaunmas
MosIoXUTeNbHasa KoppensaumMoHHas 3aBUCUMOCTb MeXAy BO3pacToM 1 obnntepaumein nonoctm 3yoda (r=0,44;
p-value < 0,001), a Takxe cymmoit kanbumndukatos (r = 0,24; p-value = 0,015). AHann3 cnyyaeB 06HapyXeHus
obnnTepaunmn 1 KanbuMdUKaToB B 3aBUCUMOCTM OT NoNa, HaNn4mnsa nam OTCyTCTBUS 3ab60eBaHMN NAPOLOH-
Ta, OT CTOMATOIONMYECKOro CTaTyca CTaTUCTUYECKM 3HAYUMBIX PA3NNYUIA HE BbISIBU.

BbIBOAbI. KanbuudurkaTtbl 1 06nmTepaumsa nonocTtm 3yda Obinn obHapy>XeHbl 605bLie, Y4eM Y NOSIOBUHbI Na-
LMEHTOB. VIX KONNM4eCTBO YBENNUYMBAETCS C BO3PACTOM, MPUYEM Y XEHLUMH YaLle, YEM Y MYXUuMH. Halle Bcero
BbISIBASIINCH B MEPBbIX Monsipax. [Jnsg Bpadya-cTtoMaTosiora AaHHble 0 PacnpoOCTPaHEHHOCTU KanbunpnKaToB
1 ob6nuTepaumm NonocTn 3yda SBNSIOTCA OAHUM U3 KJIIOYEBbIX aCNEKTOB A5 NIaHNPOBAHNS KQYECTBEHHOIO
JIe4eHNst KOPHEBbLIX KAHA0B.

Knwuesble cnoBa: kanbumbukaTsl, 4EHTUKAN, 0OnnTepaumsa nonoctn 3ydba, KJIKT

UHdopmauumsa o ctatbe: noctynuna — 25.03.2025; ucnpasneHa — 03.05.2025; npuHaTta — 07.05.2025
KoHGAUKT nHTepecoB: aBTOPbLI CO0OLLAOT 06 OTCYTCTBUN KOHPNUKTA UHTEPECOB.

BnarogapHocTu: GUHAHCUPOBAHME U NHANBUAYASIbHbIE 611arofapHOCTY s AEKNAaPUPOBaHUS OTCYTCTBYIOT.
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3auuu B NonocTn 3y6a no AaHHbIM KOHYCHO-JIy4EBOW KOMMbIOTEPHON ToMorpadun. SHa0a0HTUS Today.
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INTRODUCTION

Pulp calcifications were first identified as dental
pulp nodules by Norman and Johnson in 1921 and later
termed “denticles” [1]. The earliest report of internal
calcification within the pulp of permanent teeth was pre-
sented by S. James A. Salter in 1856 [2]. Today, this pro-
cess is well-documented in the scientific literature and
classified as pulp stones, calcifications, denticles, or
partial to complete obliteration of the tooth cavity [3; 4].

Narrowing of the pulp cavity and the presence of
calcifications often do not cause pulp disease or clinical
symptoms and are typically diagnosed only by radio-
graphic imaging. Cone-beam computed tomography
(CBCT) has gained increasing popularity for detecting
denticles and obliterations due to its high sensitivity,
ability to eliminate the problem of overlapping struc-
tures, and capacity to provide high-resolution images in
axial, coronal, and sagittal planes [5].

Conventional endodontic treatment in the presence
of obstructions such as calcifications or severely oblite-
rated canals significantly increases the risk of treatment
failure [6]. Management of root canals affected by pulp
calcifications and obliteration poses significant chal-
lenges for clinicians, including the risk of perforating the
pulp chamber floor during removal attempts, difficulty
in locating canal orifices, and challenges in negotiating
and preparing the canals to their full working length [7].

Multiple etiological factors have been proposed for
the formation of pulp calcifications and narrowing of the
pulp cavity, including aging, genetic predisposition, pro-
longed exposure to irritants (such as caries, large resto-
rations, chronic inflammation, and attrition), orthodontic
tooth movement, trauma, periodontal disease, use of
certain medications (e.g., statins), anemia, atheroscle-
rosis, acromegaly, and Marfan syndrome. However, the
exact causes remain unknown and widely debated [8; 9].

No statistical data on the prevalence of this condition
in the Russian Federation, and particularly in the North-
western region, were found in the available literature.

AIM

To conduct a retrospective analysis of the pre-
sence of obliteration and calcifications within the
tooth cavity based on cone-beam computed tomog-
raphy (CBCT) data.

MATERIALS AND METHODS

We present the results of a retrospective radio-
graphic analysis of patients examined at the Clinic of
the Research Institute of Dentistry and Maxillofacial
Surgery of Pavlov First Saint Petersburg State Medi-
cal University (Pavlov University). The study design
was a retrospective observational analysis. CBCT data
obtained from 2016 to 2024 were evaluated.
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Fig. 1. CBCT-image (axial, frontal, sagittal view): A — maxilla first molar with calcification; B — mandible first molar

with partial obliteration

Puc. 1. KJIKT-nsobpaxeHue (akcnanbHag, GpoHTasbHas, carmtranbHas NaockoCcTb): A — NepPBOro Monspa
BEPXHEN YeNoCTn C KanbUndumkaTom; B — HUXKHEro NepBoro Mossipa ¢ 4acTU4HOW obnuTepaumen

Inclusion criteria: patients aged 18-65 years; high-
quality CBCT images; teeth with fully developd roots.
Exclusion criteria: teeth with filled root canals, post-re-
tained restorations, root resorption, poor image quality,
or CBCT scans with artifacts.

The study included data from 102 patients
(8078 teeth), aged between 18 and 65 years (mean age:
32.86+9.56 years), of whom 61 were female (59.8%)
and 41 were male (40.2%). The total number of teeth
evaluated in occlusion was 2981.

CBCT scans were performed using a PLANMECA Pro
Max 3D Mid (Finland), serial number TFMP10327, with the
following settings: continuous scan mode of 12.001 sec-
onds, image size of 8.0x5.0 cm, and voxel size of 200 um.

The presence of calcifications and obliteration
within the tooth cavity was assessed in sagittal, axial,
and coronal planes of the CBCT images. A tooth was
classified as having calcifications if one or more radio-
paque structures larger than 200 um were detected in
the pulp chamber. Obliteration was defined as partial
or complete closure of the pulp cavity space (Fig. 1).

The following parameters were recorded and ana-
lyzed: patient age and sex, dental status, and periodon-
tal disease.

Statistical analysis was performed using R software,
version 4.4.1. Quantitative data were described using
the median (Me) and interquartile range (IQR). Com-
parisons of continuous variables were conducted us-
ing non-parametric Kruskal-Wallis and Mann-Whitney
U tests. Categorical variables were presented as abso-
lute numbers and percentages; their comparisons were
performed using Fisher’s exact test or the chi-squared
test, as appropriate.

Spearman’s rank correlation coefficient was used to
assess correlations between variables. Statistical sig-
nificance was set at p<0.05.

RESULTS

According to the CBCT data, denticles were detect-
edin 63 patients (61.76%) and in 276 teeth (8.96%). Pulp
cavity obliteration was identified in 86 patients (84.31%)
and in 445 teeth (14.46%).

Seventeen patients (16.7%) showed no evidence
of either calcifications or obliteration. In 22 patients
(21.6%), only pulp cavity obliteration was observed.

dHdodoHmus
————TLT

Thus, obliteration of the pulp cavity was found more
frequently than calcifications—84.31% vs. 61.76% in the
patient group and 14.46% vs. 8.96% in the total number
of teeth examined.

These findings were supported by correlation analy-
sis, which revealed a positive correlation between oblit-
eration and denticle presence with a statistically signifi-
cant level of p < 0.001 (Spearman’s r = 0.68).

The mean age of male and female patients did
not differ significantly (females: 33+ 11 years; males:
3127 years). Correlation analysis confirmed an age-
related increase in pulp cavity obliteration in both males
(p<0.05) and females (p<0.001), with a stronger cor-
relation observed in the female group (Fig. 2).

According to the results of the correlation analysis,
age showed a moderate positive correlation with pulp
cavity obliteration (r=0.44; p<0.001) and a weak posi-
tive correlation with the total number of calcifications
(r=0.24; p=0.015) (Table 1).

Calcifications were most frequently detected (>30%)
in the first molars of both the maxilla and mandible. They
were slightly less common (18-25%) in the second mo-
lars of both jaws (Fig. 3).

°
Men
15 Spearman: 0.31
p=0.0463
Women
® Spearman: 0.53
c p <0.001
210-
o
9
o)
(@]
5_
0 L—ocegceo—oc—o

20 30 40 50 60
Age at the time of the study

-o—Women —o— Men

Fig. 2. Correlation between obliteration of the pulp
chamber and age

Puc. 2. Koppensiumsa mexay obnmtepaumer nonoctn
3yba 1 BO3pacTom
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The frequency of calcification detection between
the maxilla and mandible showed no statistically sig-
nificant differences, although a trend toward a higher
prevalence in maxillary teeth was observed (53.3% vs.
46.7%). No statistically significant differences were
found between the right and left sides; however, teeth
on the right side were slightly more frequently affected
(52.2 vs. 47.8%).

The analysis of tooth topography with pulp cavity
obliteration yielded results similar to those observed
for teeth with calcifications. As shown in the diagram
(Fig. 4), pulp cavity obliteration was most frequently
detected (= 55%) in the first molars of both the maxilla
and mandible. It was somewhat less common, occur-
ring at a frequency of 30-40%, in the second molars
of both jaws.

No statistically significant differences were found in
the presence of pulp cavity obliteration between maxil-
lary and mandibular teeth, or between the right and left
sides (Fig. 4).

Table 1. Mean value of calcifications
and mineralization in groups of men and women

Ta6nuuya 1. CpegHue 3Ha4eHus KanbunupukaTos
1 obnauTepaumm B rpynmnax My>UmH 1 XeHLLIWH
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Values

Females
n=61

Males
n=41

Mean + SD;

Median (IQR)

P
(Wilcoxon
rank-sum test)

Calcifications

2.62+2.94
2.00
(0.00; 5.00)

2.83+2.97
3.00
(0.00; 4.00)

0.8

Obliteration

4.26+3.44
4.00
(2.00; 6.00)

4.68+3.09
4.00
(3.00;7.00)

0.4

Tooth number

191

A correlation analysis was conducted to assess the
relationship between pulp calcifications and oblitera-
tion with the patients’ dental status. The results of the
analysis examining the association of calcifications and
pulp cavity obliteration with the DMFT (Decayed, Mis-
sing, and Filled Teeth) index are presented in Table 2.

No statistically significant correlations were found
between pulp calcifications or obliteration and the
DMFT index, caries, or the number of dental restora-
tions; all correlations were negative.

Periodontal disease was diagnosed in 91 patients.
Among them, 44 patients had periodontitis of va-
rying severity and 47 patients had periodontosis of va-
rying severity. The degree of severity for periodontitis
and periodontosis was not considered in the analysis
(Table 3).

The analysis of pulp cavity obliteration and the total
number of denticles among patient groups without peri-
odontal disease, with periodontitis, and with periodon-
tosis revealed no statistically significant differences.

Tooth number

0 2'0 40 60
Frequency
Fig. 4. Frequency of detection of obliteration

Puc. 4. HYacTtoTa BbiiBNneHust obnmutepaumm B 3ybax
BEPXHEN N HUXXHEN YeNoCTun

Table 2. Spearman correlation coefficient values
and statistical significance of differences

Ta6nuua 2. 3HaveHus KoadppuLmMeHTa Koppensaumm
CnupmeHa (r) n cratuctmyeckast 3Ha4MMOCTb Pasnnyuin

0 10 20 30 40
Frequency

Fig. 3. Frequency of detection of calcifications
Puc. 3. YacToTa BbiiBieHUs KanbLndumkaTos B 3ybax

Values PMFT Caries | Restoration Carles_+
index restoration
-0.16 | -0.0283 -0.11 -0.177
Denticles
0.119 0.81 0.26 0.092
-0.063 | -0.095 -0.041 -0.055
Obliteration
0.532 | 0.343 0.68 0.584

Tom 23 N2 2 / 2025 ‘ Endodontl.cs
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Table 3. Average calcification and obliteration rates in two group of patients
Ta6nuua 3. CpegHue nokasarenm kanbundukaToB n 06anMTepaLmMm B rpynnax nauueHToB

Without periodontal disease Periodontitis Periodontosis p
Characteristics n=11 n=44 n=47 (Wilcoxon
Mean = SD; Median (IQR) rank-sum test)

3.09+3.05; 5.05+3.39; 417+£3.21;

Obliteration 2.00 5.00 4.00 0.13
(1.00; 4.00) (3.00; 7.00) (2.00; 6.50)
2.18+2.40; 2.66+3.06; 2.87+2.98;

Sum of calcifications 2.00 2.00 2.00 0.8
(0.00; 4.00) (0.00; 4.00) (0.00; 5.00)

However, a trend toward a lower number of pulp
cavity obliterations was observed in patients without
periodontal disease (3.09+3.05) compared to those
with periodontitis (5.05+3.39) and periodontosis
(4.17£3.21).

DISCUSSION

In our study, calcifications were found in 8.96%
(276 of 3078) of the examined teeth and in 61.76% (63
of 102) of all examined patients. Pulp cavity oblitera-
tion was detected in 14.46% (445 of 3078) of teeth and
in 84.31% (86 of 102) of patients. Among the patients,
pulp cavity obliteration was more common than calci-
fications (84.31% vs. 61.76%), as was the case among
the examined teeth (14.46% vs. 8.96%).

The obtained results are consistent with those re-
ported by other researchers. In the study by M. Tas-
soker et al., denticles were detected in 7.7% (434 of
5656) of teeth and in 52% (105 of 202) of patients [9].
W. Zhang et al. reported a prevalence of 7.4% of teeth
(8373 of 5066) and 49.0% of patients [10]. L. M. Kenawi
et al. observed a higher prevalence of calcifications:
15.92% (1644 of 10,326) of teeth and 78.97% (308 of
390) of patients [11].

Pulp cavity obliteration generally increases with
age, and it has been reported that approximately 90%
of individuals aged 50 years and older exhibit varying
degrees of pulp calcification [12]. Age is considered the
most significant factor for pulp cavity obliteration due
to the progressive deposition of secondary and tertiary
dentin, which leads to a reduction in the size of the pulp
chamber [13].

In our study, a statistically significant positive cor-
relation was found between age and pulp cavity oblite-
ration (r = 0.44; p < 0.001) as well as the total number
of calcifications (r = 0.24; p = 0.015), with a stronger
correlation observed for obliteration. The correlation
between age and obliteration was more pronounced in
females (p < 0.001) than in males (p < 0.05).

Our findings are consistent with the results reported
by S.S. Zahran and R.A. Alamoudi, who found that pulp
cavity obliteration was most common in individuals over
the age of 40 [3]. However, studies by A. Alsweed et al.
and R.A. Alamoudi et al. reported a higher prevalence
of calcifications in younger patients, which may be ex-
plained by the inclusion of dental patients with systemic
diseases in their study samples [14; 15].

dHdodoHmus
————TLT

In accordance with our data, no statistically signifi-
cant gender differences were found in the prevalence
of either calcifications or pulp cavity obliteration. These
findings align with the conclusions of M. Tassoker et al.,
N.Yemenoglu et al., and S.S. Zahran and R.A. Alamoudi,
who also did not observe gender-related differences in
the prevalence of denticles and pulp cavity oblitera-
tion [3; 9; 16]. However, studies by W. Zhang et al. and
G.P. Sezgin et al. reported a significantly higher preva-
lence of denticles in females, with gender identified as
arisk factor [10; 17].

The conflicting results across studies may be at-
tributed to geographic differences, cultural factors,
variations in imaging techniques, and differences in
study sample characteristics.

The results of our study confirmed the widely recog-
nized observation that pulp cavity obliteration and pulp
calcifications are most frequently detected in the first
and second molars. No statistically significant diffe-
rences were found between the maxilla and mandible,
although a trend toward a higher prevalence of denti-
cles in the maxilla was noted (53.3 vs. 46.7%). No diffe-
rences were detected between the right and left sides
of the jaws.

Other studies have reported a statistically sig-
nificant predominance of calcifications in maxillary
teeth [17-19]. Mirah et al. and F. Tung¢ et al. found
that denticles occurred more frequently on the right
side [18; 20], which may be associated with the prefe-
rential use of the right-side during mastication.

In our study, negative correlations between pulp
cavity obliteration, calcifications, and the DMFT index
and its components were not statistically significant.
Similarly, S. Ravanshad et al. reported no relation-
ship between the condition of the tooth crown and the
presence of pulp calcifications [21]. However, F. Tung
et al. observed a higher frequency of calcifications in
teeth with intact crowns compared to restored or cari-
ous teeth [20], which supports our findings of negative
correlations and suggests thatirritation is not a primary
factor in pulp calcification.

Conversely, other studies have reported statistically
significant associations between crown condition and
pulp calcification [9; 22]. da Silva et al. noted that calci-
fications were more common in teeth with restorations
placed for deep caries [23], and Sezgin et al. repor-
ted a higher incidence in teeth with moderately deep

Volume 23, no. 2/ 2025



restorations [17]. S.S. Zahran and R.A. Alamoudi found
an association between caries and the type of calcifi-
cation (p = 0.013), but not with restoration status [3].

The periodontium and pulp are closely linked struc-
tures that interact physiologically through various path-
ways and pathologically through cracks and fractures.
While the impact of pulp pathology on periodontal tis-
sues is well recognized, the reverse relationship re-
mains unclear and controversial [24].

In our study, patients without periodontal disease
exhibited only a trend toward lower pulp cavity oblitera-
tion (3.09+3.05) compared to patients with periodonti-
tis (5.05+3.39) and periodontosis (4.17 £3.21).

Aradiographic study by V. Nissrin et al. also found no
association between attachment loss and pulp cavity
calcifications [22]. Similarly, A.S. Algahtani reported no
association between periodontitis and denticles using
logistic regression and multivariate odds ratio adjust-
ment [24]. S.S. Zahran and R.A. Alamoudi reported that
most teeth with denticles (76%) or obliteration (93%)
had healthy, intact periodontium [3].

These results are consistent with the histological
study of Sabeti et al., which compared 35 intact teeth
extracted due to severe bone loss with teeth extracted
for orthodontic reasons. The authors concluded that
severe periodontitis had no significant effect on pulp vi-
tality or calcification [25].

However, opposing results were reported by
M. Kuzekanani et al., who found a correlation between
attachment loss and pulp calcification [26], and by
N.Yemenodglu et al., who in a retrospective radiographic
study observed an association between periodontitis
severity and the presence of denticles [16].
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