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Abstract
Background Immuno-modulatory effects of vitamin D3 offer possible therapeutic
applications for periodontal diseases. Using the topical application of vitamin D3 into
the periodontal pocket, as an adjunct, with the routine scaling root planning (SRP)
may contribute to th e treatment of periodontal disease. Objectives are to evaluate
the efficacy of locally injected vitamin D3 as an adjunct in the treatment of stage II
periodontitis. Materials and Methods Using a split-mouth design; 15 adults of both
genders with 96 sites for each test and control groups with periodontitis were enrolled in
this study. Their age ranged from 20 to 40 years. A concentration of 0.25µcg /0.2ml of
vitamin D3 (Alfacalcidol) was injected into the experimental sites, in three consecutive
weeks. Patients were recalled 14 days after the last session of treatment for final
periodontal indices registration. Results SRP with and without Vitamin D3 in patients
with stage II periodontatitis showed a reduction of all clinical parameters within 35 days.
There was a trend in favor of the test side group for PDD. compared to baseline, both
treatments demonstrated an improvement in the periodontal parameters of gingival
health. Plaque index (PL), Bleeding on probing (BOP), and gingival index (GI) showed
a highly significant difference for all participants of both groups between baseline and
35 days. Probing pocket depth (PPD) and clinical attachment level (CAL) have been
decreased between the first visit of intervention and the 35 days visit. Compared to
SRP alone, SRP plus vitamin D3 yielded a non-significant improvement in PPD (SRP:
1.146 mm ± 0.188 mm vs. SRP plus vitamin D3: 0.823 ± 0.171 mm p>0.05). CAL was
(SRP: 2.427 ± 0,064 mm vs. SRP plus vitamin D3: 2.354±0.065 mm, p>0.05) at 35
days. Conclusion Vitamin D3 could be considered as a useful and safe adjunct to SRP
in non-surgical periodontal therapy when used locally as intraligamentary injection into
residual pockets (4-6mm).

Keywords: Immunomodulatory effect; host modulation; periodontitis;
adjunctive treatment; periodontal pocket; Alfacalcidol.
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Introduction
Periodontitis is a challenging oral disease caused
by the accumulation of dental biofilm with all
the microbial effects and virulence factors that it
contains in addition to the immune response of
the individual which leads to the destruction of
the supporting tissues of the teeth and eventually
leads to loss of tooth attachment (Könönen et al,
2019). The success of the periodontal treatment
depends on the success of the removal of supra
and subgingival bacterial biofilm in addition to the
success in elevation of patient’s immune response
(host immune-modularity response) (Werner and
Jollès, 1996). Vitamin D3 was recognized originally
as a vitamin needed in specific amounts to affect the
metabolism of calcium and phosphate, with various
regulatory effects including cell proliferation and
differentiation in addition to the immunosuppressive
properties (Griffin et al, 2003). In dentistry vitamin
D3 was incorporated in many studies which proved
its clinical beneficial effects on periodontium when
administered systemically, it would, both stimulate
bone regeneration and antagonize inflammation
in human periodontal tissue (Nebel et al, 2015). It
maintains healthy periodontal and jaw bone tissues,
alleviates inflammation processes by stimulating
the synthesis of proteins that are needed in the
formation of mucous membrane together with the
immunomodulatory effects which stimulate postoperative healing of periodontal tissues leading
to the recovery of clinical parameters (Bonnet
et al, 2019; Daugelaite, 2018; De Filippis et al,
2017; Srivastava and Ambrus, 2004). The effect
of vitamin D is exerted by its binding to Vitamin
D receptors (VDR) on target cells. They show
increasing levels in periodontal ligament tissues
after using vitamin D supplementation, playing a
crucial role in generating and enhancing immune
and anti-inflammatory responses. (Patil et al,
2019). In periodontitis, the two most important proinflammatory cytokines which are predominantly
expressed and closely related to periodontitis are
(IL)-6 and IL-8 (Tang et al, 2013; YAMAJI et al,
1995). They can potently induce the chemotaxis
in their target cells, e.g., polymorphonuclear
leukocytes, leading to periodontal inflammation
and tissue destruction and play a role in modulating
2
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the inflammatory cascade of periodontitis (Garlet
et al, 2005; Lin et al, 2005). By modulation the host
response to the bacterial insult and other stimuli
that cause the breakdown of the attachment
apparatus, we can restore the balance between
pro-inflammatory mediators and destructive
enzymes, and control the anti-inflammatory
mediators and enzyme inhibitors. The concept of
host modulation therapy in conjunction with the
routine SRP has been achieved by using certain
antibiofilm treatments as adjunctive therapies
(Oringer, 2002). This has led the researchers
to use vitamin D3 in the form of 1,25(OH)2D3
(calcitriol) to be introduced locally into the areas
occupied by those pathogenic bacteria especially
when periodontal pockets are present (Yussif et
al, 2017). And it is thought that topical application
of vitamin D3, particularly 25(OH)D3 (calcifediol),
could be also considered as a potential tool in
periodontal therapy (Rausch-Fan, 2014).
Aims
This study aimed to evaluate the local efficacy of
vitamin D3 when introduced inside the diseased
pocket to get regeneration of the periodontal
tissues and reach a successful outcome of
conservative treatment without the need for any
surgical intervention, and without the need of
taking large doses of vitamin D3 systemically.
Materials and Methods
Study design
This study was conducted at Albaladiyat
Specialized Dental Center /Baghdad-Iraq, during
the period of (June 2019 to February 2020).
Patients with a diagnosis of stage II periodontitis
were enrolled in this clinical, split-mouth study.
The inclusion criteria were (1) good general
health (2) a minimum of two teeth per quadrant
respectively, (3) a minimum of two teeth in each
quadrant with a pocket depth ≥ than 4 mm, (4) ≥
than 40% of sites with BOP, (5), the minimum, CAL
about 3 mm, (6) general radiographic bone loss
more than 15% and less than 33% in the coronal
third and (7) no tooth loss due to periodontitis. (8)
Stable periodontal status. The study was originally
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designed to contain 30 participants. The remaining
15 participants have completed the research
requirements, 7 women and 8 men, aged 2040 years (mean age 31.73) were assessed for
eligibility at the periodontics department in our
center as illustrated in the flow chart (Figure 1).
Patients were divided into experimental (right)
and control (left) sides either maxilla or mandible.
The exclusion criteria were: (1) the periodontal
therapy during the last 12 months, (2) diabetes
mellitus, hypertension, (3) pregnancy, (4) use of
antibiotics or anti-inflammatory agents or mouth
wash within the previous 6 months, (5) use of
vitamin D3 supplements within the last 6 months,
(6) and use of any medications associated with
gingival/periodontal change.The study protocol
was approved by the National Center of Training
and Human Resources in the Ministry of Health
in Iraq, on 12/26/2018 (#10623), as a part of the
research plan in the department of training and
human development for the year 2019. The study
was commenced after receiving approval. Each
patient was informed about the possible risks of
the study and provided informed written consent.
Sample size calculation
Using G power 3.1.9.7 (Program by Franz Faul,
universitäit Kiel, Germany) and doing a pilot study
for both study and control groups of 10 samples
(sides) after treatment for the diseased periodontal
pockets and the mean ±Standard deviation are
1.3 ± 0.5and 1.06 ± 0.41 for both control and study
groups respectively computing the Cohen’s d
effect size is 0.524 with alpha error and the power
of study are 0.05 and 90% respectively thus
the minimum sample size is 78 sides (samples)
for each group, taking into consideration a 10%
dropout (Zhong, 2009), which is approximately 8,
so 8+78= 86 sites and by this, the total sample size
will be 172 sites for the test and control groups.
Clinical examinations
Signed consents were obtained from the chosen
patients. Panoramic radiographs have been
performed on all the participants at baseline
visits and 35 days visits for diagnostic purposes.
3
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Preliminary periodontal indices; PI, GI (Löe and
Silness 1963), BOP for the entire teeth except for
the wisdom teeth. PPD and CAL were registered
for the mesial and distal sites (the sites in which
the material is given) (Ramfjord, 1967). Fifteen
patients with 192 sites have completed the
research requirements. The sites were divided
into experimental (right) and control (left) of the
same arch, for either maxilla or mandible. The
study consists of (192) sites (96 for each test
and control group) divided into 46 mesial and 50
distal sites (47.92% and 52.08%) respectively for
both mesial and distal sites. Each patient had fullmouth periodontal examinations by using William’s
periodontal probe for examination. PI, GI, BOP
have been registered including the test and the
control sides together as a whole. All subjects
were reexamined every visit for PI, GI, BOP with
reinforcement of oral hygiene instructions. CAL &
PPD were registered at 2 points the first injection
visit and the follow-up visit for the test and control
sides separately. All visits were conducted by
two experienced periodontists; for examination/
registration of indices and carrying out the
treatment protocol (the preparation of the material
combination and injection). The examination
criteria were judged to be reproducible after
meeting a percentage of agreement within –1 mm
between repeated measurements of at least 95%.
Instruments, chemicals, methods, and
treatment
Each patient underwent scaling and root planing
without the use of any oral antimicrobial agents.
All (96) experimental sites were injected with the
tested material (Alfacalcidol ) in three consecutive
weeks; three weeks regimen (Al-Hasani et al,
2011). The patients were recalled 14 days after
the last injection which is considered (the 35
days visit) for final follow-up, periodontal indices
registration, and radiography. The material
used in this study is 25(OH)D3 (2 µcg/ml OneAlpha Injection ®). It is of clear, colorless liquid
(One-Alpha Injection Leo Laboratories Limited
Denmark). The concentration of (Alfacalcidol) to
be introduced into each experimental site is 0.25
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µcg/0.2 ml vitamin D3. A mixture is made of these
materials; (1 gram of Trisodium Citrate Dehydrate
(Gailand Chemical Company UK), 4 ml of DMSO
(dimethyl sulfoxide (BDH) (David 1972) (AlHasani et al. 2011) and 10 ml of normal saline.
Then 1.5 ml of this mixture is combined with one
ampule of Alfacalcidol. The resulted solution (2
ml) is divided into 4 insulin syringes; each 0.5 ml is
injected in each site which contains 0.25 µcg/0.2
ml vitamin D3 (alfacalcidol). The solution was
freshly prepared while the patient is sitting on the
dental chair. The injection was given in PDL intraligamentary, by 0.5 ml insulin disposable syringe of
(0.30×8 mm. pic Solution Company/ Italy). Vitamin
D3 injection visits provided a non-traumatic, short
appointment therapy, no stress, no pain, and side
effects. The procedure was done without local
anesthesia, the time required for the session was
no longer than 2-3 minutes.
Statistical analysis
All statistical procedures were performed by using
Statistical Package for Social Science (SPSS-21,
Chicago, In Press, USA), the inferential statistics
used were; One Way Repeated Measure Analysis
of Variance (ANOVA), Bonferroni post hoc test,
Two independent Sample T-test, and Paired
sample T-test. The level of significance of 0.05
was considered.
Radiographic evaluation
In this research preliminary, panoramic
radiographs were performed instead of full mouth
periapical or bite-wing screening. OPG provides
an overall picture in the diagnosis of periodontal
diseases including radiographic bone levels,
plaque retention factors, caries lesions, furcation
lesions, and subgingival calculus (Machado et al,
2020) (Krois et al, 2019). The participants were
having generalized periodontitis with areas of
vertical bone resorption, especially in the molar
and premolar interdental areas. Each participant
had two OPG, the first one was taken in the
baseline visit and the second one was taken in the
follow-up “35 days” visit. Three expert radiologists
in two different dental centers had noticed that
4
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(1) there is a better bone quality in the test side
in the 35 days visit compared to the control side.
(2) The marginal bone level had been raised
slightly for both groups. The X-Ray device used
in this research is (Orthophos XG/Sirona serial
no. 91239). These panoramic radiographs were
not included in the statistics because they were
taken for diagnostic purposes to complement the
preliminary assessment of periodontitis in general,
and to be set as a reference tool for further followup visits in the future.
Results
The periodontal health parameters P, GI, and BOP
indices were taken at three points. The first point
was the time where the patient attended the center
and was evaluated as a stage II periodontitis and
fit for the research and named (baseline visit)
before getting any periodontal treatment. The
second point is determined when the BOP had
dropped to a level indicating the improvement of
the oral hygiene after SRP (Chaves et al, 1993).
At this point (the second point), PPD & CAL were
registered and the intervention was performed by
injecting vitamin D3 into the previously chosen
sites, in the visit named (first injection visit). The
third and the last point is the 35 days visit (35 days
from the second point) in which the final follow-up
is accomplished. The periodontal health scores
were examined for the whole teeth as shown in
(table 1, Figure 2). A drop in mean PI, GI, and BOP
index for both groups throughout visits with a highly
significant difference and with large effect size, but
the largest effect size found in the plaque index.
The mean PI was (1.601 ± 0.550) in the baseline
visit, (0.495 ± 0.351) in the first injection visit, and
(0.210 ± 0.126) in the 35-day visit respectively. On
the other hand, the mean of GI throughout visits
was (1.271 ± 0.832), (0.340 ± 0.573), and (0.099 ±
0.180) respectively. The decrease was noticed for
the BOP index which was (0.419 mean with SD
of ± 0.321), (0.104 mean and SD of ± 0.172) and
(mean of 0.020 with SD of ± 0.024) respectively.
In table (2) we noticed in multiple pairwise
comparisons of time treatment in each periodontal
parameters that when comparing each visit within
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other, the results were highly significant difference
except in the GI and BOP index when compare
the first visit within the 35 days visit the results
are not a significant difference. In this split-mouth
study, the comparison between 96 sites chosen
for each test and control group was evaluated for
the PPD and CAL at two points; the first injection
visit and the 35 days visit. In table 3, Figure 3a
the PPD in the control side was (5.000mm with
SD of ± 0.114 mm) vs. (5.167mm with SD of ±
0.141 mm) on the test side before the treatment.
This measurement has changed for the control
side was (1.146 mm with SD of ± 0.188 mm) vs.
(0.823mm with SD of ± 0.171 mm) in the test
side. The mean difference was 3.854 mm on the
control side and 4.344 mm on the test side and
the percentage of change was 77.08% on the
control side vs. 84.072% on the test side. In table
3 Figure 3b CAL for the control-side was (4.229
mm with SD of ± 0.072mm which became 2.427
mm with SD OF ± 0.064 mm) and for the testside was (4.198 mm with SD ± 0.073 mm which
became 2.354 mm with SD of ± 0.065 mm). The
mean difference was 1.802 mm on the control
side and 1.844 mm on the test side and the
percentage of change on the control side was
42.611 % vs. 43.926 % on the test side
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Figure (2): Clinical parameters show
significant improvement throughout
visits for both control and test groups.

Figure (3a): The drop of mean PPD
index efore and after treatment
in the test and control sides it
showed a non-significant difference.

Figure (1): Flowchart of the ranomized
clinical split-mouth study.
5

Figure (3b): The drop of mean CAL
index efore and after treatment in the
test and control sides it showed a nonsignificant difference.
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Table (1): Descriptive and statistical test of change
of periodontal parameters (Plaque, Gingival, and
bleeding on probing indices) among time using
repeated measure ANOVA.
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Discussion

We have theorized that topical injection of
vitamin D3, in the form of 25(OH)D3 molecules,
will assist in the recovery of the inflammation
signs of periodontal diseases in conjunction
with the nonsurgical periodontal treatment and
regeneration of bony defects may occur. In this
research, vitamin D3 was used in the form of
25(OH)D3 instead of 1,25(OH)2D3 which has been
used in the previously mentioned researches. The
enzyme 1 α-hydroxylase responsible for converting
25(OH)D3 into 1,25(OH)2D3 was thought to be
limited into the kidney, now this enzyme is found
to be expressed in numerous extra-renal tissues
including periodontal ligament (Liu et al, 2012;
Zehnder et al, 1999). It has been proved that
25(OH)D3 exhibits the same physiological and
pharmacological effects by activating the vitamin D
receptor (VDR). Both can influence the production
of pro-inflammatory cytokines by cells of the
periodontal ligament (Andrukhov et al. 2014).
The participants in both groups have undergone
non-surgical periodontal therapy; SRP alone to
Table (2): Multiple Pairwise Comparisons the control sites and SRP with vitamin D3 to the
showed that all periodontal parameters (Plaque, test sites with the registration of the periodontal
Gingival, and bleeding on probing indices).
parameters.After completion of phase I periodontal
treatment, the participants were recalled to receive
the local injection of vitamin D3. There was a
significant change in the means of PI, GI, and BOP
index between visits in each participant, the highest
change was in PI which has dropped consecutively
throughout visits. This is the result of conventional
periodontal treatment with good maintenance
of oral hygiene measures either with or without
vitamin D3 (Sbordone et al, 1990; Smiley et al,
2015), which indicates that maintaining oral health
in the right way is the key point in the elimination
Table (3): This table represents the CAL and of the signs of periodontal inflammation and that
PD in the test and control sites before (at the first reduction of the subgingival bacterial biofilm is a
injection visit) and after ( at the 35 days follow up critical step in the long-term healing and repair in
visit).
chronic periodontal therapy (Mombelli, 2017). The
results have shown a significant drop in the GI &
BOP index between the baseline visit and the 35
days visit and a non-significant drop between the
first visit of intervention and the day 35 visit. This
may indicate that a one-week interval would not be
6
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enough for the resolution of gingival inflammation
and that the baseline visits in which the massive
removal of dental biofilm and calculus has been
taken place are the most important. PPD & CAL
scores on the test side have not improved as has
been thought. Although the effect size was high,
we suggest that the efficacy of vitamin D3 as
a regenerative agent would be confirmed if the
number of participants and sites is increased and
further visits of follow up at 3 months, 6 months,
and 356 days (Nebel et al. 2015). Using different
concentrations of vitamin D3 would be definitive
to improve which dose is required to enhance
regeneration of periodontium. In this research, the
concentration of Vitamin D3 was not measured in
either the gingival crevicular fluid or in the blood
serum, before and after injection. This point could
be a piece of conclusive evidence to determine the
exact concentration needed. The use of different
concentrations to other groups with the same
criteria in the same regimen would illustrate the
variance of the clinical effects of vitamin D3. Serum
level of 25(OH) Vitamin D3 was not detected due
to logistic reasons however, vitamin D deficiency
is prevalent globally and specifically in Iraq (Chao
et al, 2013; Hadi et al, 2020; Issa and Ibraheem,
2007). As well as subjects with periodontitis are
deficient in vitamin D3 regardless of the country
of residence (Jimenez et al, 2014). In this study,
a concentration of 0.25 µcg/0.2 ml of vitamin D3
(Alfacalcidol) was used in each pocket while the
average level of vitamin D3 in plasma should reach
90–100 nmol/L to affect periodontium (Lee and
Jiang, 2008). This research has its limitations; the
shortage of time because of the covid-19 pandemic.
The new classification of periodontal diseases and
conditions was not widely used at the beginning
of this study. This is why the GI was used in this
research. Regarding radiography, Instead of OPG,
periapical radiographs would be a more accurate
tool if measurements are required.
Conclusion
Vitamin D3 could be considered as a useful and
safe adjunct to SRP in non-surgical periodontal
therapy when used locally as intraligamentary
injection into residual pockets (4-6mm).
7
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