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Abstract

Background: Investigations on the prevalence of pulp and periradicular diseases in Mexican population produced
few studies, conducted to specific age population. Considering the importance of epidemiological investigation.
The aim of this study was to estimate the prevalence of pulp and periapical pathologies and their distribution ac-
cording to sex, age, affected teeth, and etiological factors found in patients the DEPel, FO, UNAM Endodontic
Postgraduate Program during the period 2014-2019.

Material and Methods: The data collected were from the records of the Single Clinical File of patients treated at the
Endodontic Specialization Clinic, DEPel, FO, UNAM, period 2014-2019. The following variables were recorded
for each endodontic file: diagnosed pulp and periapical pathology, sex, age, affected tooth, and etiological factor.
Descriptive statistical analysis was performed with 95% CI (Confidence intervals).

Results: Of all the registers reviewed, irreversible pulpitis (34.58%) and chronic apical periodontitis (34.89%) pro-
ved to be the most prevalent pulp and periapical pathologies, respectively. The female sex predominated (65.36%).
The age group that requested the most endodontic treatment, according to the records reviewed, was 60 or older
(36.99%). The most treated teeth were the upper first molars (24.15%) and lower (36.71%), and the most prevalent
etiological factor was dental caries (84.07%).

Conclusions: Irreversible pulpitis and chronic apical periodontitis were the most prevalent pathologies. The predo-
minant sex was female, and the age group was 60 years or older. The first upper and lower molars were the most
endodontically treated teeth. The most prevalent etiological factor was dental caries.
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Introduction

The pulp tissue reacts against different irritants, pre-
dominantly bacteria, through an inflammatory process.
Depending on the intensity and duration of the irritant
and the resistance of the host, the pathology of the pulp
tissue can range from reversible inflammation to severe
irreversible inflammation that will lead to necrosis (1-7).
The inflammatory reaction that occurs in the periapical
tissues to physical, chemical, and/or bacterial pulp irri-
tants (1-7) can be acute to chronic, depending on the re-
lationship between the host and aggressor agent, which
is due to the presence of bacterial toxins and bacteria
that reach the periapical tissues through the apical fo-
ramen (1-8). This can also occur in other areas of the
periodontium due to a lateral canal or in the area of root
division through communication between the floor of
the pulp chamber and the periodontal tissue (7).

Pulp and/or periapical pathologies vary in prevalen-
ce according to the studies carried out in the different
countries and in the different populations studied (9-
23); the etiology of these diseases varies and can be
caused by one or more etiological agents. Biologics
(bacteria) are the most common cause of pulp and pe-
riapical disease and are generally associated with caries
(1,2,3,8,10,12,20,24). In México, investigations carried
out by the Oral Pathologies Epidemiological Surveillan-
ce System (SIVEPAB) determined that caries is progres-
sively increasing in prevalence, affecting 89.5% of the
population over 20 years of age. Of the patients evalua-
ted in the health system, 25% had diseases of the pulp
and periapical tissues (25). This situation requires that
decision-makers invest in prevention and programs to
promote oral health to implement programs that, ideally,
depend on the real needs of a population.

Research on the prevalence of pulp and periapical patho-
logies in the Mexican population is scarce (13,14,23),
and they focus on a specific age group or only on pulp
pathology. Additionally, in the Endodontics Clinic of the
Division of Postgraduate Studies (DEPel) of the Faculty
of Dentistry (FO) of the National Autonomous Univer-
sity of Mexico (UNAM), there was no such study. Con-
sidering the importance of research on prevalence, the
objective of this study was to estimate the prevalence
of pulp and periapical pathologies and their distribution
according to sex, age, affected teeth, and etiological fac-
tors found in the Postgraduate Endodontics DEPel, FO,
UNAM, period 2014-2019.

Material and Methods

This was an observational, retrospective study. The Uni-
verse for the study had all the clinical records filed in the
digital system Single Clinical File (ECU), which has the
patient’s anamnesis and contains the endodontic clinical
record of the patients treated at the Endodontics Clinic of
the Studies Division of Postgraduate and Research (DE-
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Pel), of the Faculty of Dentistry (FO), of the National
Autonomous University of Mexico (UNAM), between
August 2014 and June 2019. The sampling was nonpro-
babilistic, for convenience, using the total number of
clinical records. Inclusion criteria: Data contained in the
electronic ECU system of patients who underwent en-
dodontic treatment at the Postgraduate Endodontics Cli-
nic, FO, UNAM, between August 2014 and June 2019.
Exclusion criteria: Electronic single clinical records that
were found to be incomplete or lacked any of the study
variables (sex, age, affected tooth, etiological factor of
the patient, pulp pathology, and periapical pathology).
The variables used in this study were the following: sex,
age (age group), affected tooth and etiological factor of
the patient (caries, trauma, abrasion, others), pulp and
periapical pathologies according to the classification
used in endodontics postgraduate (healthy pulp, rever-
sible pulpitis, irreversible pulpitis, pulp necrosis, pulp
hyperplasia and pulped tooth), which is based on that
performed by Torabinejad and Walton, 2010 and modi-
fied by the collegiate body of professors of the Endodon-
tics Specialty of DEPel, FO, UNAM. The age variable
was categorized by age groups that could be analyzed.
The diagnoses issued in the ECU were made according
to the signs and symptoms of the patient with extra and
intraoral examination, application of pulp sensitivity
tests to cold and heat, electrical tests, and, in some ca-
ses, special pulp tests such as anesthesia selective, cavity
tests, and transillumination. In turn, periapical tests con-
sisting of horizontal and vertical percussion, palpation,
mobility, and periodontal probing were carried out. In
addition, the dentoalveolar radiograph taken from the
affected tooth at the time of its evaluation was analyzed
and interpreted. Each diagnosis was validated by a spe-
cialist teacher belonging to the Endodontics Postgradua-
te Program of DEPel, FO, UNAM.

Before starting any treatment, each resident read to each
patient so that they could understand the informed con-
sent. After any doubts were resolved and the patient un-
derstood the pertinent explanations to their satisfaction,
their signature was requested to continue with the endo-
dontic procedure.

The data obtained from the ECU, which are in an Excel
format, were exported to the statistical program STATA
V.13.1 and analyzed through descriptive statistics. Then,
the distribution and frequency for each variable of this
study were determined. Confidence intervals were calcu-
lated for each variable at 95% (95% CI). To estimate the
prevalence, the total number of records analyzed from
the Endodontics Specialty Clinic, DEPel, FO, UNAM
was used as the denominator after applying the exclu-
sion criteria, which added up to a total of 10,990 records.
The study was carried out with the authorization of the
Research and Ethics Committee of the School of Dentis-
try of the National Autonomous University of Mexico.
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The data were handled with discretion and in accordance
with the rules of respect for personal data. Sensitive data
was not used.

In the endodontic clinical file, informed consent includes
the acceptance that the data contained in your Clinical
Record can be used for research carried out at DEPel,
FO, UNAM. (CIE/0411/11/2019).

Results

After applying the inclusion and exclusion criteria,
10,990 records of endodontic records from the ECU
were analyzed, corresponding to the period August 2014
to June 2019. After performing the statistical analyses,
with a 95% confidence interval (95% CI), it was obser-
ved that only 6.21% (n = 683) of the records analyzed
corresponded to the diagnosis of healthy pulp. The
most prevalent pulp pathology was irreversible pul-
pitis (34.58%, n = 3,800), followed by pulp necrosis
(28.67%, n=3,151). Healthy apical tissues were diagno-
sed in 38.35% (n=4,215). The most prevalent periapical
pathology was chronic apical periodontitis (34.89%, n =
3,834), followed by acute apical periodontitis (19.97%,
n = 2,195). There were no cases of condensing osteitis
as shown in Table 1.

The female sex predominated with 65.36% (n = 7,183).
Male 34.64% (n=3,807). In women, irreversible pul-
pitis occurred in a greater number of cases (n = 2,642,
36.8%), and in men, it was pulp necrosis (n = 1,304,
34.3%), closely followed by irreversible pulpitis (n =
1,158,30.4%). Chronic apical periodontitis was the most
prevalent periapical pathology (n = 2,410, 33.6%; n =
1,424.37.4%) in both men and women.
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The age group that most requested endodontic treat-
ment, according to the records reviewed, was 60 years
or more, with 37.0% (n = 4,065). Followed by groups:
50 to 59 years (23.17%), 40 to 49 years (16.34%), 30 to
39 years (10.64), 19 to 29 years (9.57%), 0 to 18 years
(3.28%), (Table 2).

The age group distribution according to pulp patholo-
gy (Table 3) revealed irreversible pulpitis and pulp ne-
crosis as the pathologies that occurred with the highest
proportion in the group aged 60 or over (n = 1,237 and
n = 1,157, respectively). The diagnosis of healthy api-
cal tissues prevailed in the group aged 60 or over (n =
1867), and the periapical pathology that most affected
this group was chronic apical periodontitis (n = 1,322)
(Table 3).

The maxillary teeth were more affected (57.15%), versus
mandibular teeth (42.85%). According to the reviewed
clinical records, the upper tooth that received the most
treatments was the first molar with 24.15% (n = 1,517).
For the mandibular dental organs, the first molar was
also the most affected, with 36.71% (n = 1,737). The
most treated maxillary teeth, which follow the first mo-
lar in decreasing order are: 2nd premolar (14.84), central
(14.19%), 1st premolar (13.45%), 2nd molar (12.02), la-
teral (11.81%), canine (9.06 %), 3rd molar (0.41%). The
most affected mandibular teeth after the first molar, in
decreasing order are: 2nd molar (22.8%), 2nd premo-
lar (13.8%), 1st premolar (9.9%), canine (5.7%), central
(5.2%), lateral (4.5%), 3rd molar (1.4%).

Of all the records reviewed, the etiological factor that
occurred in most cases was dental caries, with 84.07%
(n =9,239), as shown in Table 4.

Table 1: Distribution of pulp and periapical pathologies.

Pulp Diagnosis Frequency Percentage % 1C95%
Healthy pulp 683 6.21 5.6-6.7
Reversible pulpitis 509 4.64 4.3-5.0
Irreversible pulpitis 3,800 34.58 33.7-35.5
Pulp Necrosis 3,151 28.67 27.8-29.5
Pulp hyperplasia 19 0.20 0.1-0.3
Pulped tooth 2,828 25.70 24.9-26.5
Total 10,990 100.00

Periapical Diagnosis Frequency Percentage% IC95%
Healthy apical tissues 4,215 38.35 37.4-39.3
Acute apical periodontitis 2,195 19.97 19.2-20.7
Acute apical abscess 113 1.03 0.8-1.2
Phoenix abscess 153 1.39 1.2-1.6
Chronic apical periodontitis 3,834 34.89 34.0-35.7
Chronic suppurative apical periodontitis 480 4.37 4.0-4.7
Condensing Osteitis 0 0

Total 10,990 100.00
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Table 2: Sex distribution according to pulp and periapical diagnosis.
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Pulp Diagnosis Sex Total N=
Female % IC95% Male % 1C95% Total %
Healthy pulp 425 5.9 5.4-6.5 258 6.7 6.0-7.6 683 6.2
Reversible pulpitis 301 4.2 3.8-47 208 55 4.8-6.2 509 4.6
Irreversible pulpitis 2,642 36.8 35.7-37.9 1,158 304 28.9-31.9 3,800 34.6
Pulp necrosis 1,847 257 24.7-26.7 1,304 343 32.8-35.8 3,151 287
Pulp hyperplasia 15 0.2 0.1-0.3 4 0.1 0.0-0.3 19 0.2
Pulped tooth 1,953 27.2 26.2-28.2 875 229 21.7-24.3 2,828 257
Total 7,183 - - 3,807 - - 10,990 100.0
Periapical Diagnosis Sex Total N=
Female % 1C95% Male % 1C95% Total %
Healthy apical tissues 2,771 38.6 37.5-39.7 1,444 379 36.4-39.5 4,215 384
Acute apical periodontitis 1,554 21.6 20.7-22.6 641 16.8 15.7-18.1 2,195 19.9
Acute apical abscess 69 0.9 0.8-1.2 44 1.1 0.8-1.5 113 1.0
Phoenix abscess 100 1.4 1.1-1.7 53 1.4 1.1-1.8 153 1.4
Chronic apical periodontitis 2,410 33.6 32.5-34.7 1,424 374 35.9-38.9 3,834 34.9
Chronic supurative apical 279 39 3.5-44 201 5.2 4.6-6.0 480 4.4
Periodontitis
Total 7,183 - - 3,807 - - 10,990
used in the different studies, in addition to the popula-
Discussion tion groups analyzed and the different classifications

The main objective of this retrospective observational
study was to describe the prevalence of pulp and periapi-
cal diseases and their distribution according to sex, age,
affected teeth, and etiological factors through the analy-
sis of clinical records of patients treated at the Endodon-
tics Clinic of the Division of Postgraduate Studies and
Research from the Faculty of Dentistry of the National
Autonomous University of Mexico, located in Mexico
City, the capital of the country.

Given that the records studied, corresponding to endo-
dontically treated patients in postgraduate studies, are
not a random sample, caution must be exercised when
trying to extrapolate the data to the Mexican population.
However, this endodontic clinic is a reference service
in Mexico City and for other states of the country, so it
could be similar to the reality of the region.

The results of this investigation show that irreversible
pulpitis was the most prevalent pulp pathology. Coinci-
ding with studies such as those carried out in Brazil (9,
17), Argentina (10), Mexico (14,23), and Colombia (15).
However, our results differ from those found in other
investigations, such as those carried out in Cuba, where
pulp hyperemia (11) and reversible pulpitis (12) predo-
minated over other pulp pathologies, in Mexico, where
reversible pulpitis was the most prevalent disease (13),
and in a study carried out in the United States, pulpitis
was the most frequent pulp diagnosis (16). These dis-
crepancies may be due to the different methodologies

that were used for both pulp and periapical diagnoses.
Age groups also varied in some investigations, in addi-
tion to location geographic, added to this the difference
in population sizes, which could justify the inequalities
found.

The diagnosis of healthy periapice was evidenced in a
higher percentage with respect to periapical pathologies,
which may be because most of the treated cases corres-
ponded to irreversible pulpitis, which, although it may
generate periapical pathology, had not yet been eviden-
ced radiographically, which probably occurred in this
investigation. We found that the most prevalent periapi-
cal pathology in postgraduate endodontics was chronic
apical periodontitis. This disease was also the most pre-
valent in other investigations, such as those carried out
in Brazil (9) and Mexico (13); in this case, the diagnosis
of asymptomatic apical periodontitis may be analogous
to chronic apical periodontitis, which is why we consi-
der a result similar to that reported in our investigation;
likewise, it is reported in the study of Colombia (15)
and Venezuela (18). We differ from the studies carried
out in Cuba (11,12), where both investigations report
that acute apical abscess represents the most prevalent
pathology, as does the study carried out in the United
States (16). This could be attributed to the fact that they
were emergency services where the studies were carried
out, that is, they studied the concurrence of patients for
emergency pulp and/or periapical treatments, unlike tho-
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Table 3: Age distribution according to pulp and periapical diagnosis.

. . Age group (years)

Pulp Diagnosis

0-18 19-29 30-39 40-49 50-59 60 or over Total
Healthy pulp 1 12 16 41 161 452 683
% 0.2 1.8 2.3 6.0 23.5 66.2 100.0
1C95% 0.0-1.0 0.9-3.1 1.4-3.8 4.5-8.1 20.5-26.9 62.5-69.6 -
Reversible pulpitis 8 25 21 62 117 276 509
% 1.6 4.9 4.1 12.2 229 54.3 100.0
1C95% 0.8-3.1 3.3-72 2.7-6.2 9.6-15.3 19.5-26.8 49.9-58.5 -
Irreversible pulpitis 161 432 465 635 870 1,237 3,800
% 4.2 11.4 12.3 16.7 229 325 100.0
1C95% 3.6-4.9 10.4-12.4 11.2-13.3 15.6-17.9 21.6-24.3 31.1-34.1 -
Pulp necrosis 127 279 345 562 681 1,157 3,151
% 4.0 8.9 10.9 17.8 21.6 36.8 100.0
1C95% 3.4-4.8 7.9-99 9.9-12.1 16.5-19.2 20.2-23.1 35.1-38.4 -
Pulp hyperplasia 9 3 1 4 1 1 19
% 474 15.8 53 21.1 52 52 100.0
1C95% 26.3-69.4 5.0-39.9 0.7-30.5 7.9-45.3 0.7-30.5 0.7-30.5 -
Pulped tooth 55 301 321 492 717 942 2,828
% 1.9 10.6 11.4 17.4 25.4 333 100.0
1C95% 1.5-2.5 9.6-11.8 10.2-12.6 16.0-18.8 23.8-26.9 31.6-35.1 -
Total 361 1,052 1,169 1,796 2,547 4,065 10,990
% 33 9.6 10.6 16.3 23.2 37.0 100.0

Age groups (years)

Periapical Diagnosis

0-18 19-29 30-39 40-49 50-59 60 or over Total
Healthy periapical tissues 125 364 363 538 958 1,867 4,215
% 29 8.6 8.6 12.8 227 443 100.0
1C95% 2.5-35 7.8-9.5 7.8-9.5 11.8-13.8 21.5-24.0 42.8-45.8 -
Acute apical periodontitis 91 224 296 423 504 657 2,195
% 4.1 10.2 13.5 193 229 29.9 100.0
1C95% 34-5.1 9.0-11.5 12.1-14.9 17.7-20.9 21.2-24.8 28.1-31.9 -
Acute apical abscess 7 14 15 24 21 32 113
% 6.2 12.4 13.3 21.2 18.6 28.3 100.0
1C95% 2.9-12.5 7.5-19.9 8.1-20.9 14.6-29.8 12.4-26.9 20.8-37.3 -
Phoenix abscess 3 17 21 30 38 44 153
% 1.9 11.1 13.7 19.6 24.8 28.9 100.0
1C95% 0.6-5.9 7.0-17.2 9.1-20.2 14.0-26.7 18.6-32.3 22.1-36.5 -
Chronic apical periodontitis 111 371 425 684 921 1,322 3,834
% 29 9.7 11.1 17.8 24.0 345 100.0
1C95% 2435 8.8-10.7 10.1-12.1 16.7-19.1 22.7-25.4 32.9-36.0 -
Egﬁgﬁ;cnfﬁf’sum“"e apical 24 62 49 97 105 143 480
% 5.0 12.9 10.2 20.2 219 29.8 100.0
1C95% 3.4-74 10.2-16.2 7.8-13.3 16.8-24.0 18.4-25.8 25.9-34.0 -
Total 361 1,052 1,169 1,796 2,547 4,065 10,990
% 33 9.6 10.6 16.3 232 37.0 100.0
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Table 4: Distribution by etiological factor.
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Etiological factor | Frequency Percentage % 1C95%
Abrasion 520 4.73 4.4-5.1
Caries 9,239 84.07 83.4-.84.7
Others 920 8.37 7.9-8.9
Trauma 311 2.83 2.5-3.2
Total 10,990 100.00

se analyzed in our study, since it studies the entire popu-
lation that attends for endodontic treatment, either for
prosthetic or periodontal indications, among others, in
addition to emergency cases. Differences were also evi-
denced in a study carried out in Mexico (14), in which
acute apical periodontitis, such as that found in Brazil
(17), was the most prevalent periapical disease. It should
be noted that our research differs from several articles
found in the literature because they studied the presen-
ce or absence of apical periodontitis but did not specify
whether apical periodontitis is chronic, chronic suppu-
rative, or acute, so the variation in the results are justi-
fied, as found in studies carried out in Argentina (10),
Kosovo (20), Scotland (21), and Morocco (22). A study
carried out in Brazil (19) noted the difference between
apical periodontitis present in teeth without previous en-
dodontic treatment and apical periodontitis in teeth that
have previously received endodontic treatment, making
evident the difference in percentages, since our study
takes all of the nonendodontic cases and divides them
based on whether they have received previous endodon-
tic treatment.

The predominant sex in this research was female, with
65.36% (n = 7,183). This could be attributed to the fact
that women go more frequently for dental care and are
more concerned about their oral health. In addition, this
may be because a large part of this population group
has more time to go at the times established by the en-
dodontics specialty because they do not have a paid
job with hours that prevent them from going to their
appointments, contrary to a large number of men, who
found it difficult to attend appointments. What we found
in this research was similar to that reported by various
investigations (9,10,11,13,16,17,18,19,23) but differs
from other studies where the male sex was preponde-
rant, as found in Cuba (12) or in Scotland (21). Irrever-
sible pulpitis occurred more frequently in women and
pulp necrosis in men, followed by irreversible pulpitis.
Studies such as those carried out by Oliveira ef al. (9)
also analyzed the distribution of pathologies according
to sex, agreeing that irreversible pulpitis occurred more
frequently in women but highlighting that it is sympto-
matic and that in men, it is asymptomatic irreversible
pulpitis that most occurred, differing in terms of what
was obtained in this study. This also shows the difference
in terms of the classification used in this research, which

does not refer to a difference between symptomatic and
asymptomatic patients. Another study that considers
sex according to the distribution of pathologies is that
of Quifiones (11), which does not agree with what was
found in the present study, since pulp hyperemia was the
predominant pulp disease in women and pulpitis in men.
Acute purulent may be another classification considered
for pulp and periapical lesions based on the sample size
and the methodology used. The differences found with
the reviewed articles may be due to the methodologies
of the studies and to the different populations studied.

The age group that was most affected in this research
was that of patients aged 60 or over; this group was also
the most affected with irreversible pulpitis and chronic
apical periodontitis, corresponding to the most prevalent
diseases analyzed in this study. This age group could
have a greater predominance over the others due to the
deterioration of oral health with age; therefore, they
may require more dental treatments, including endodon-
tic treatments, either due to cavities or some prosthetic
indication or periodontal problems. Likewise, this po-
pulation group has more time available for dental care,
so this factor could also be attributed to making it the
age group that was most attended to in postgraduate en-
dodontics. Studies such as those carried out in Yucatan,
Mexico (14) and Kosovo (20) report that the age group
most affected is those aged 60 or over, as was obser-
ved in this study. However, in this variable analyzed, we
found more discrepancies with what was observed in
other studies, most of them being younger age groups.
This may be due to the different age groups studied in
the different investigations and to the different methodo-
logies and population groups. Different age groups have
been reported in these studies: 22 to 29 years (11), 33 to
45 years (12), over 45 years (15), 29 to 48 years (17), un-
der 45 years (18), 40 to 49 years (19), and 46 to 55 years
(21). As seen, the groups are very varied, and this can
also be attributed to the fact that the way of analyzing
the variable was diverse in the different reports; that is,
the age group is not comparable, since they are not dis-
tributed in the same way as analyzed in this research.

The maxillary teeth were affected in a greater propor-
tion than the mandibular teeth. From this analysis, it was
found that for both upper and lower teeth, the first mo-
lars were the most treated. For this study, the first molars
were the most affected; in turn, several studies report

ed75



J Clin Exp Dent. 2023;15(6):e470-7.

similar results (13,14,15,17,22,23). However, we found
discrepancies with investigations that describe the upper
incisors as the dental organs that required the greatest
number of endodontic treatments (9,18,19). It should be
noted that after the incisors, the molars were seen as the
most affected teeth in these studies. This may be because
they are the first permanent posterior teeth to erupt and,
therefore, are affected by cavities on many occasions due
to lack of proper hygiene and high consumption of cario-
genic foods, among others. It is also the most reported
tooth with endodontic treatment failure, which increases
the number of cases for these molars, specifically the
upper first molar, due to its high anatomical complexity.
The etiological factor for most of the cases analyzed in
this research was dental caries, with 84.07%, correspon-
ding to that reported in the worldwide literature, iden-
tifying caries as the most prevalent factor causing pulp
and periapical pathologies. This is evidenced by studies
such as those carried out in Argentina (10), Cuba (12),
Colombia (15), Venezuela (18), and Morocco (22). It
should be noted that there are several investigations that
do not analyze ctiological factors; therefore, we cannot
compare them with our study.

Dental caries is the predominant bacterial irritant in the
Mexican population, according to studies carried out by
the System of Epidemiological Surveillance of Oral Pa-
thologies (SIBEVAP), which causes pulp and periapical
effects (25).

Conclusions

In this research, the most prevalent pulp pathology was
irreversible pulpitis, and the periapical pathology was
chronic apical periodontitis. The predominant sex in this
study was female, with irreversible pulpitis occurring
more frequently in women and pulp necrosis in men.
The age group of 60 years or older was the most affec-
ted, with irreversible pulpitis and chronic apical perio-
dontitis mainly present in this group.

The maxillary teeth presented a greater number of cases
than the mandibular teeth. The upper and lower first mo-
lars were the most endodontically treated teeth.

The etiological factor that caused most of the pulp and
periapical diseases was dental caries.
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