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Abstract

Chronic apical periodontitis (CAP) is considered to be a dynamic defence response against micro-
organisms invasion into periradicular tissues, resulting in a destruction of surrounding periapical bone . Among
other important regulatory functions, vitamin D demonstrated to have a role in modulating the inflammatory
process of periradicular tissues, in calcium and bone homeostasis and apoptosis. This retrospective study aimed
to assess the relationship between vitamin D (VitD) levels and the incidence of large periapical rarefactions in
dental patients that further undergo complex prosthetic rehabilitation.

In this regard, a number of 28 patients, 54,8% men (n=16) and 45,2% women (n=12) with a complete medical
and dental history, in the age range of 18-50 years were taken under observation. They were examined
radiographically and clinically to diagnose the presence of CAP, presence and quality of root canal fillings, quality
of restoration and periapical status. Another group of 28 patients in the same age range and gender-matched
individuals without any history of systemic disease or presence of CAP lesions were included in the study as the
control group. Serum VitD levels were analyzed for all patients. The prevalence of teeth with large chronic
periapical lesions was 85,7% in the analyzed group The results showed significantly different values of Vitamin
D levels in individuals with CAP compared with control patients (P =0,003). The presence or absence of root
canal fillings in affected teeth didn’t correlate with the lesion dimension or severity of the evolution.

Key words: chronic apical periodontitis (CAP), Vitamin D, root canal filling, complex oral

rehabilitation.

Introduction restoration or rehabilitation of variable clinic

In general, efficient endodontic type of pulpitis or apical periodontitis lesion .
therapy and good reconstructing of the teeth It has been claimed that teeth that have had
after endodontic  completes therapy are endodontic treatment are more brittle and
required for a successful prosthetic susceptible to fracture than normal teeth.
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After receiving endodontic treatment, it has
been suggested that the tooth must be
fortified or reinforced by inserting an
intraradicular post in the root canal. Posts do
not strengthen teeth, however, and post space
preparation and post cementation can weaken
the root, potentially resulting in its fracture,
according to various studies.

After the root canal therapy is finished, a
variety of prosthetic treatment options are
available. The majority of them either involve
direct restorations like resin composites,
amalgam, or cements or crowns[1-4].

Recent meta-analysis has shown that
more than half of the adult population
worldwide have at least one tooth with apical
periodontitis [5].  Post-treatment apical
periodontitis has usually a residual root
infection as an etiological causative factor
[6]. The treatment of apical periodontitis
consists of eliminating infection from the root
canal and preventing re-infection by a
hydraulic seal of the root canal space.
However, the endodontic treatment can fail
for various reasons[7].

It is known that microflora generally invades
extraradicular tissues during expanding and
exacerbating phases of the disease process.
However, many of these lesions that have
started previous to the endodontic treatment
heal after a correct root canal filling .The
explanation could be that although the
organisms may not all survive post-treatment,
it is more likely that the bacteria may be
present in quantities and virulence that may
be sub-critical to sustain the inflammation of
the periapex [8].

Vitamin D (VitD) is a fat-soluble vitamin,
mainly obtained from sunlight and diet, that

Table |
25 hidroxyVitamin D levels
30ng/ ml
20 ng/ ml- 30 ng/ ml
< 20ng/ ml
>80 ng / ml

modulates multiple biological processes and
functions of the body and acts as a hormone.
It stimulates intestinal calcium absorption
and is important in maintaining adequate
phosphate levels for bone mineralization,
bone growth, and remodelling. The normal
range of vitamin D is measured as nanograms
per milliliter (ng/mL,Table I). Many experts
recommend a level between 20 and 40
ng/mL. Others recommend a level between
30 and 50 ng/mL[9].

The 25-hydroxy Vit D test is the most
accurate way to measure how much vitamin
D isin the body. Recently, the role of vitamin
D in periodontal disease pathogenesis has
been established as affecting bone mineral
density and bone resorption [10]. The
immunoregulatory and anti-inflammatory
roles of VitD have been also reported. It is
mentioned that there is an increased
prevalence of VitD deficiency in patients
with aggressive periodontitis, suggesting that
decreased VitD level could be a risk factor,
and screening is recommended where
deficiency is suspected[11].

Although the right or “healthy’ amount of Vit
D in the blood is still a subject of argument,
the estimated VitD level of 20 ng/mL or
higher was aconsidered adequate for good
bone health and subsequently a level below
20 was considered a vitamin D deficiency [12
]. Even if there was fair evidence from
previous studies of an association between
circulating 25(OH)D concentrations with
some bone health outcomes (established
rickets, osteomalacia, bone mineral density
changes), the evidence for an association was
inconsistent for other outcomes [13],[14].

Considered adequate and healthy
Considered VitD sufficient
VitD deficient

Associated with toxic effects

Table I. The reference ranges for vitamin D blood levels ccording to the NIH’s Office of Dietary

Supplements and the Institute of Medicine (IOM)
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Materials and methods

In this regard, the present study tries
to find out if there is a correlation between the
blood levels of vitamin D and the presence of
large chronic periapical lesions in dental
patients seeking complex oral rehabilitation
at the Clinical Base of Dentistry, University
of Medicine and Pharmacy of lasi, Romania.
The study on these patients was conducted
after obtaining their informed consent and
under the ethical principles for medical
research involving human subjects (WMA
Declaration of Helsinki) [15].

28 patients, 57,14% men (n=16) and
42,86% women (n=12) with a complete
medical and dental history, in the age range
of 18-50 years were taken under observation.
They were examined radiographically and
clinically to diagnose the presence of chronic
apical periodontitis (CAP), presence and
quality of root canal fillings, quality of
restoration and periapical status.

Another group of 28 patients in the
same age range and gender-matched
individuals without any history of systemic
disease or presence of CAP lesions were
included in the study as the control group.
Serum VitD levels were analyzed for all
patients. Subjects with fewer than 12 teeth
present or with other bone-associated general
pathologies, pregnant and postmenopausal
women and previous VitD supplementation
were excluded.

All orthopantomography was taken
with the same device and computer software,
PaX-i3D Smart PHT-30FLO. Means and
standard deviations of radiographic bone
lesions, VitD, and age were calculated. The
serum VitD was measured from 10-mL
venous blood samples, collected and
analyzed in the same laboratory using a

Maglumi 600 standardized device. VitD
levels of the patients were divided in three
groups (<20, 20-30, and > 30 ng/mL) and the
results compared with the size of bone
lesions. The radiographs were analyzed by
three different examiners and were taken into
study only those on which everyone agreed.
Those with a diameter greater than 5mm were
considered large lesions.

The patients who needed further
prosthetic rehabilitation received post and
chore restoration after the endodontic
treatment in 11 cases, followed by ceramic
fused to metal crowns (7 patients) and
integral ceramic crowns (4 patients). In 4
cases, the patients needed rehabilitation with
ceramic fused to metal bridges. The study
was carried out over two years and al the
information was statistically analyzed after.

Results

The total number of nonvital
untreated teeth was 18 and of endodontically
treated teeth was 34. There were found 11
large periapical lesions associated with
nonvital untreated teeth, 4 in the maxilla and
7 in the mandible and 14 large periapical
lesions associated with endodontically treated
teeth, 4 maxillary and 10 mandibular, from a
total of 34 treated. 11

The results of the blood tests for the
Vit D levels in the study group were: 18
patients < 20 ng/ml, 10 patients between 20-
30 ng/ml and no patient >30 ng/ml. In the
control group, there was 1 patient with Vit D
level < 20ng, 20 patients between 20-30
ng/ml and 7 patients >30 ng/ml. From the
patients with Vit D deficiency (32), in 27
periapical lesions surrounded nonvital
untreated teeth, and in 5 patients the lesions
were around endodontically treated teeth.

Table I. Distribution of cases according to patients gender

Cases %
Female 12 45.2%
Male 16 54.8%
Total 28 100%
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Cases distribution according to the radiological result in untreated nonvital teeth

Radiological result Cases %
Nonvital untreated teeth with PAL 11 61,1%
maxilla 4 22,2%
mandible 38,8%
Total nonvital untreated teeth 18 100%
Cases distribution according to the radiological result in endodontically treated teeth
Radiological result Cases %
Endodontically treated teeth with PAL 14 41,1%
maxilla 4 11,7%
mandible 10 29,4%
Total endodontically treated teeth 34 100%

The study group consisted of 56 subjects, 33 women (58.9%) and 23 men (41.1%) with
an average age of 42.017 + 10.79 years (min. 18, max. 58). 75% of the subjects were from the

urban environment (Table 1).

Table 1. Distribution of cases according to demographic characteristics

| No | %
Age 42.017 £ 10.79 years (min.18, max.58)
Gender Female 33 58.9
Male 23 41.1
Residence Urban 42 75.0
Rural 14 25.0

The distribution of subjects regarding the level of vitamin D in the blood between the two

groups was equal to avoid possible biases in the statistical analysis (table 2).
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Table 2. Distribution of subjects according to serum level of vitamin D / group

Groups
group control group case
Serum level of | Sufficient level of Count
vitamin D vitD(20 ng / ml- 30 ng 18 18
/ ml)
YRPITE
% within _Seru_m 50.0% 50.0%
level of vitamin D
Deficient level of Count
vitD(< 20 ng/ ml) 10 10
YRPPTTY
% within _Seru_m 50.0% 50.0%
level of vitamin D

Among the 56 selected subjects, 45 presented periapical lesions (80.4%), most lesions
being recorded in the case group (27 subjects, 60%) compared to the control group (40%). What
is important to point out is the fact that the difference between the 2 groups is statistically

significant (p=0.003) (table 4).

Table 4. Distribution of selected subjects according to periapical lession / group

Periapical lession Total group
group control group case p
Present No 45 18 27 0.003
% 80.4% 40.0% 60.0%
Absent No 11 10 1
% 19.65 90.9% 9.1%

In relation to the level of vitamin D in
the blood, the statistical analysis shows that
those in the case group have more periapical
lesions in the case of subjects with a
deficient level of vit.D (< 20 ng / ml)
compared to subjects who have a sufficient
level of vit.D (20 ng / ml- 30 ng / ml) but
also between groups.

Discussions
Although several treatment
modalities have been proposed for

endodontically treated teeth with persistent
apical periodontitis, there is a general need
for less invasive methods with more
predictable outcomes. In most of the cases,
after a correct endodontic treatment, the
success rate is generally high. [16]. However,
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there are still some systemic diseases or status
which may affect the outcome of endodontic
treatment.

Animal studies have indicated that
rodents with defected autoimmune conditions
have a higher risk of the spread of endodontic
infections and evolve greater periapical
lesions stressing on the effect of vitamin D on
the immune system and inflammation
[17],[18]. Another recent research found a
significantly higher rate of periapical abcess
presence in vitamin D deficient patients
compared to patients without vitamin D
deficiency [19-22].

Related to these aspects, in this study
we found particularly interesting the case of a
39 years old patient, with no significant
general health history, who came for a
‘swelling’ on his lower right jaw, which
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created a discomfort both in talking and
mastication. To palpation, it was a fluctuant,
soft formation under the jugal mucosa
adjacent to the horizontal mandibular ramus,
between the two premolars. The patient was
referred for a histopathological examination,
CBCT and blood analyzes. The histological
diagnosis was central giant cell granuloma
and clinical tests were further done, in order
to exclude a hyperparathyroidism. The

radiological image showed a large,
radiolucent lesion in the right side of the
mandible, extended from de first lower molar
region, to the frontal region on that side. ( fig
). The blood analyzes showed normal values,
including the parathormone and serum Ca,
Mg and PO4. The specific investigation for
the VitD revealed an insufficient 25
hidroxyVitamin D level (Fig )

4/13/2021 19:47

| 1ag|ttal axial and coronal CBCT mmdences for the Iower rlght mandible, showmg
the extent of the radiolucent lesion.
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Fig. 2. The blood analysis showing normal values for the serum Ca, Mg and PO4 and low
level of Vit D
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Following investigations, the
treatment plan was decided, including the
surgical intervention for the large bone
lesion. The first right lower molar, nonvital
and damaged was also extracted. All the vital
teeth adjacent to the lesion, from the second
lower right molar to the lower right central
incisor were devitalized and endodontically
filled previous to the surgical treatment. Due
to the pandemic situation, the surgical
intervention was postponed. Meanwhile, the

patient constantly took VitD 2000Ul a day,
for six months. The radiograph taken after
this period of time showed a clear resolution
of the bone lesion, with the trabecular and
compact alveolar bone being close to a
normal apearance ( Fig 3). The patient
received in the end a prosthetic restorations
for the edentulous spaces consisting in a
ceramic fused to metal bridge in the fourth
quadrant and a dental implant in the third
quadrant.

Fig. 3 The radiological image after six months shows the endodontic fillings of all the
teeth adjacent to the previous lesion and the improved aspect of the bone in the lower right
mandible.

Conclusions

Regarding the high prevalence of
dental infections in the patients studied and
periradicular lesions found, the actions of
vitamin D on anti-inflammation and alveolar
bone formation suggest its potential role in
infection control in periradicular tissue repair.
It can be speculated that adequate vitamin D
status acts on the healing of endodontic
diseases.
In this regard, the question arises of what type
and what dose of vitamin D supplementation
would provide the best clinical results.
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