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Abstract
Aim: Vitamin D is a fat-soluble steroid hormone  that has a pivotal role in Calcium, Phosphorus and bone mineralization. It plays a crucial biological role in 
maintaining normal bone health, growth, and development, including teeth and jaws.  This retrospective  study was designed to explore the correlation between 
Vitamin D levels and the prevalence of apical periodontitis, extracted teeth, the size of apical periodontitis
Material and Methods: A total of 114 patients were obtained from the archives of patients who were previously recorded at the Faculty of Dentistry for dental 
diagnosis. Patients were classified according to their Vitamin D levels. All teeth were evaluated as missing and apical periodontitis.  The Kolmogorov-Smirnov 
test was used to evaluate the normality. Due to non-normal distribution, the relationship between diagnosis and Vitamin D level was examined using the 
Kruskal-Wallis test. A model was constructed with linear regression analysis.
Results: No significant difference was found between Vitamin D levels regarding the prevalence of extracted teeth, apical lesion.  Apical lesion size and Vitamin 
D level were negatively correlated. 
Discussion: In this study, it was considered that Vitamin D deficiency negatively affects the size of apical periodontitis. However, it does not affect the 
prevalence of tooth loss and apical periodontitis.
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Introduction
Vitamin D is a fat-soluble steroid hormone  obtained from 
exposure to sunlight,  diet and dietary supplements. It 
has  two forms: Vitamin D2 (ergocalciferol) and Vitamin D3 
(cholecalciferol) and collaborates with two peptide hormones, 
calcitonin and parathyroid hormone, to uphold calcium 
homeostasis and bone turnover [1].
Vitamin D  is converted into 25-hydroxivitamin D (25(OH)D ) in 
the liver, which is the indicator for storage in the body. Then 
it is converted to the biologically active form in kidneys called 
1.25 (OH)2D3, which plays a role in autocrine and paracrine 
functions, including cell proliferation, cell differentiation, and 
immune regulation [2].
Over the years, Vitamin D has gained recognition for its pivotal 
role in regulating calcium and phosphorus levels, as well as 
promoting bone mineralization [3]. It plays a crucial biological 
role in maintaining normal bone health, growth, and development, 
including teeth, by enhancing the absorption of calcium and 
phosphate in the small intestine [4]. Moreover, Vitamin D3 
is instrumental in bone growth and remodeling through the 
activity of osteoblasts and osteoclasts. The biologically active 
form, 1.25 dihydroxy vitamin D (1.25(OH)2D3), not only fosters 
bone generation and maintenance, but also exhibits potent anti-
inflammatory properties crucial for treatment prognosis [5]. 
Additionally, it serves as a robust immunomodulator, impacting 
innate and adaptive immune responses through interaction 
with the Vitamin D receptor in immune cells [6].
The classification for 1.25 dihydroxy Vitamin D levels is as 
follows: values less than 20 ng/ml indicate a deficiency, values 
between 20 and 30 ng/ml signify insufficiency and values of 
30 ng/ml and above are considered sufficient [7]. Low levels of 
vitamin D have been linked to increased parathyroid hormone 
(PTH) secretion, escalated bone resorption, and conditions such 
as osteoporosis, osteomalacia, and heightened risk of fractures 
in the hip or other bones [8].
Apical periodontitis (AP) is a localized response occurring 
around the tooth’s apex due to pulp necrosis or extensive 
periapical disease [9]. Metabolites from necrotic pulp prompt 
an inflammatory reaction in the periapical periodontal ligament 
and adjacent bone [10]. This response is histologically marked 
by an infiltration of lymphocytes and polymorphonuclear 
neutrophils, simulating bone resorption around the apex [11]. A 
study highlighted that vitamin D-resistant patients experience 
dental alterations and an increase in endodontic complications. 
Such patients often have dentitions vulnerable to bacterial 
invasion, leading to recurrent spontaneous pulp necrosis [12]. 
Multiple studies have indicated links between dental caries, 
delayed tooth eruption, periodontal diseases, alveolar bone 
quality, periodontal health, tooth loss, and Vitamin D levels. 
Moreover, a connection has been established between Vitamin 
D deficiency and delayed wound healing, gingival inflammation, 
tooth loss, and clinical attachment loss [13, 14]. Given its potent 
anti-proliferation, differentiation, and immunomodulatory 
effects, alongside its influence on alveolar bone metabolism 
and quality, Vitamin D level might impact the prevalence 
of apical periodontitis by engaging in anti-inflammatory 
activities in infected teeth and promoting jaw bone health [15]. 
Considering the effects of Vitamin D on inflammation reduction 

and alveolar bone formation, it is reasonable to speculate 
its potential role in infection control within periapical tissue. 
Thus, adequate Vitamin D levels could potentially contribute to 
resistance against the spread of endodontic diseases to the 
periapical region.
However, there is currently no published research examining 
the effects of Vitamin D on periapical lesion prevalence. 
Consequently, this retrospective cohort study was undertaken 
to explore the correlation between Vitamin D levels and the 
prevalence of apical periodontitis, extracted teeth, and root 
canal-treated teeth.

Material and Methods
This retrospective study was conducted in full accordance with 
the  applicable ethical principles, including the World Medical 
Association Declaration of Helsinki of 1964 and later versions.
The study protocol was approved by the Research Ethics 
Committee of  Recep Tayyip Erdogan University; Date: Date: 
2023-05-11, Number 2023/116.
A sample size calculation was performed using the software 
(GPower 3.1.0, Universitat Dusseldorf, Germany) to determine 
the number of individuals included in the study. According to the 
power  analysis, a sample size of  a total of 84 patients would 
give a medium-sized effect size (d=0.35) .
A total of 114 male/female patients with a median age of 34 
years were obtained from the archives of patients who were 
previously recorded at the Faculty of Dentistry for dental 
diagnosis and treatment planning in the period from 2015 
to 2022. Information about serum 1.25(OH)D levels in blood 
was obtained from medical history records. All panoramic 
radiographic images were obtained with the same device 
(Planmeca Promax 2D S2, Planmeca Oy; Helsinki, Finland) 
with the same exposure parameters (66 kVp, 8 mA, 16.6 s), 
according to the manufacturer’s instructions and by adjusting 
the Frankfurt horizontal plane parallel to the ground and the 
vertical line to the sagittal plane.
The radiographs were evaluated simultaneously by two 
independent researchers with 10 and 20 years of experience. 
The calibration of observers was carried out on a set of 50 
panoramic radiographs from a pilot phase of the Health 
2000 Survey. All radiographs were evaluated under optimal 
conditions where the surrounding light could be controlled 
for the best possible radiographic contrast. The radiographs 
were placed in a viewing box and the light surrounding the 
radiograph was blocked. A 5-magnifying glass was used on 
most of the radiographs to enhance the image. In the cases 
of disagreement, a definitive evaluation was conducted by oral 
and maxillofacial radiologists.
The inclusion criteria were high-quality panoramic images 
that included all or part of the alveolar process of the maxilla 
and mandible.  Images with satisfactory diagnostic quality (no 
artifact, or distortion, all trabecular and cortical structures are 
visible) were included.  Patients with systemic disorders and 
bone metabolic diseases such as diabetes, osteoporosis, or 
hypo/hyperparathyroidism and using medication and smoking 
could affect the bone structure and bone mineralization, and 
inadequate diagnostic quality panoramic radiographs were 
excluded from the study. The images were randomly selected 
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with the aid of digital software (www. randomizer.org).
Patients were classified according to their Vitamin D levels [7]; 
Deficiency ≤ 20 ng/ml( n:71 )
Insufficiency 20–30 ng/ml,( n:28 )
Sufficiency >30 ng/ml (n:15 )
All teeth were evaluated as missing and apical periodontitis. 
Multirooted teeth were classified according to the root 
exhibiting the most severe periapical condition. Criteria were 
as follows:
Apical periodontitis: Widening of the periodontal ligament 
(widening of the apical part of the periodontal ligament not 
exceeding two times the width of the lateral periodontal 
ligament space) or periapical radiolucency (radiolucency in 
connection with the apical part of the root, exceeding at least 
two times the width of the lateral part of the periodontal 
ligament.
Statistical Analysis
Jamovi software (version: 2.3.21) was used for the statistical 
analysis. Descriptive analysis was performed. The Kolmogorov-
Smirnov test was used to evaluate the normality. Due to non-
normal distribution, the relationship between diagnosis and 
Vitamin D level was examined using the Kruskal-Wallis test. 
A model was constructed with linear regression analysis. 
Significance was set at p<0.05.
The Kappa coefficient was calculated to test the compatibility 
between the observers. The agreement with the diagnoses for 
the presence of AP by tooth was 90% (Kappa 0.79).
Ethical Approval
Ethics Committee approval for the study was obtained.

Results
A total of 114 individuals participated in the study, 61% (N=70) 
of whom were females. The median age of the participants was 
34 years. While 62% (N=71) of the subjects had  vitamin D level 
below 20, 13% (N=15) of them had  vitamin D level between 30 
and 100. The median Vitamin D level was 12 (Table 1).
No significant difference was found between Vitamin D levels 
regarding the prevalence of extracted teeth, apical lesion, 
(p>0.05) (Table 2).
The size of the lesion was the significant predictor for Vitamin 
D level (p<0.001) (Table 3) (Figure 1).

Discussion
The optimal prognosis for endodontic treatment is dependent 
on the successful elimination of causative agents from the 
infected root canals. On the other hand, the immune response 
and biological mechanisms play a very important role in 
healing processes.  Systemic factors such as chronic diseases, 
hormones, stress, and vitamin intake can alter the host’s 
immune defense and as a consequence affect healing and 
success of dental treatment [16].
Vitamin D is an important hormone involved in the maintenance 
of serum calcium and phosphate levels, bone metabolism, and 
regulation of the inflammatory response [17].
Although there are many studies on the relationship between 
Vitamin D and dental disease, as far as we know there is no 
study investigating the prevalence of apical periodontitis in 
the literature. Vitamin D can influence alveolar bone formation 
and inflammatory reactions in periradicular tissues. The active 
form of vitamin D (1.25(OH)2D3) shows its effects by binding 
to the vitamin D receptor (VDR). Studies indicate that VDR and 
Vitamin D-dependent bone proteins are strongly expressed 
in the cells that play a role in alveolar bone formation. In the 
absence of a functional VDR, dental alveolar bone formation 
could be impaired. On the other hand, Vitamin D affects the 
onset and progression of inflammatory diseases by regulating 
the expression of several inflammatory cytokines [16]. In a study 

Table 2. Kruskal-Wallis test that examined the relationship 
between vitamin D levels and some diagnoses

Characteristic N = 114

Gender
Female 70 (61%)

Male 44 (39%)

Age 34 (27, 43)

Vitamin D level

<20 71 (62%)

20-30 28 (25%)

30-100 15 (13%)

Vitamin D 12 (7, 24)

n (%); Median (IQR)

Vitamin 
D level

<20 20-30 30-100 p
valueMean Median Mean Median Mean Median

Apical lesion 0.41±0.5 0 (0-1) 0.54±0.51 1 (0-1) 0.38±0.5 0 (0-1) 0.454

Extracted 

teeth
1.66±1.76 1 (0-6) 1.64±1.64 1 (0-7) 2.29±1.61 3 (0-5) 0.303

Mean±Standard Deviation, Median (Min-Max)

Predictor Estimate Stand. 
Estimate SE Lower 

(95% Cl)
Upper 

(95% Cl) t p

Intercept 19.6 2.01 15.56 23.64 9.73 < .001

Size of 
lesion -11.87 -0.48 3.04 -17.98 -5.77 -3.9 < .001

Table 1. Demographic characteristics of participants.

Table 3. Linear regression analysis that established a model to 
predict Vitamin D levels based on lesion size

Figure 1. Size of Apical Lesion
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by Ilan Rotstein and Joseph Katz, the prevalence of periapical 
abscess was investigated in patients with Vitamin D deficiency 
and they suggested that there may be a possible association 
between Vitamin D deficiency and the occurrence of periapical 
abscesses and the prevalence of periapical abscesses was 
higher in patients with Vitamin D deficiency [18]. In our study, 
no relationship was found between the prevalence of apical 
periodontitis and Vitamin D. This may be due to the limited 
number of the study population. However, the apical lesion size 
was significantly higher in the Vitamin D deficiency group. In 
the study by Restrepo et al., they stated that the periapical 
lesion size is one of the factors strongly affecting the treatment 
prognosis in apical periodontitis [19].
Studies including chronic periodontitis that show similar 
mechanisms with apical periodontitis are available in the 
literature.  Antonoglou et al. designed a study in 2015 and 
investigated the relationship between chronic periodontitis 
and level of Vitamin D. According to this study, a significant 
association was found between serum 1,25(OH)2 D level and 
periodontal health status. In the group with low levels of Vitamin 
D, bone destruction was higher.  Dietrich et al. also suggested 
in their study that both men and women have higher  bone 
destruction in the vitamin D deficiency group [20]. Similarly to 
these studies, in our study, the apical lesion size was higher. This 
may be due to bone destruction because of poor mineralization 
and impaired immune response to microbial agents.
According to a study by Zhan et al. [21], it has been suggested 
that 25OHD was inversely associated with the incidence of 
tooth loss and each 10ug/L increase in serum 25OHD was 
associated with a 13% decreased risk of tooth loss. In another 
study by Jiminez et al. [22], the highest quintile predicted  25 
OHD score was associated with a 14% lower risk of tooth loss 
compared with those in the lowest quintile. In contrast, in a 
study conducted by Pavlesen in 2016 [23], serum 25OHD was 
not associated with a 5-year incidence of tooth loss. Similarly, 
we did not find a relationship between tooth loss and vitamin D 
levels. More reliable results can be obtained with a larger sample 
size studies considering the reasons for tooth extraction.
Conclusion
In light of this study, it is considered that Vitamin D deficiency 
is a condition that negatively affects the prognosis of apical 
periodontitis as well as many other dental diseases due to its 
effects on bone metabolism and immune response. Recognizing 
the importance of Vitamin D may provide new perspectives 
on the protection of dental health and treatment of dental 
diseases.
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