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ABSTRACT:

Background: Despite the importance of vitamin D and its effects on bone metabolism few studies have, to date, investigated the effects
of its depletion on the osseointegration of dental implants. Material and method: A total of 90 patients were selected for this
retrospective study. Patients were divided into two age groups based on age: Group 1: less than 40 years, Group 2: > 40 years. Patient’s
serum Vitamin D status at the time of implant surgery was also obtained from the clinical records. Number of cases of early i mplant
failure was recorded. Early implant failure, occurring within 5 months after implant placement and prior to placement of the prosthetic
restoration and the functional load of the implant, was the primary criteria evaluated. Results: 49 out of 90 patients were males
comprising of 54.44% of the study sample. Females accounted for 45.55% of the sample size (table 1). The current study observed that
37 out of 90 patients who were a part of this study were below 40years of age accounting for 41.44% of the sample size. 15 patients had
Vitamin D levels of less than 10ng/ml. In these patients 2 cases of early implant failure were recorded. There were 44 patients with
Vitamin D levels between 10-30ng/ml. Amongst these patients 3 early implant failure cases were reported. Only 1 failure case was
reported amongst 31 patients with serum Vitamin D levels in excess of 30ng/ml. This relation was however not statistically significant
with P-value of 0.18. Conclusion: A definitive link between low serum vitamin D levels and early dental implant failure could not be
established.
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INTRODUCTION

Osseointegration is a complex phenomenon and depends on
many factors; some are related to the implant (material,
macroscopic design, and implant surface), others to the
surgical-prosthetic protocol (surgical technique, loading
conditions, and time), and others to the patient
(quantity/quality of bone at the receiving site and the host
response’”. Systematic reviews demonstrated that an
antibiotic regimen before dental implant placement subtly
reduces the early implant infection and consequently
implant failure®*. In orthopedics, the risk to develop a
periprosthetic joint infection has been associated with a low
vitamin D level®. It is well known that vitamin D deficiency
can impair the correct immune response to oral microbial

infections, increasing the risk of periodontitis®. Moreover,
vitamin D plays an important role in the metabolism of
bone’. There is now substantial literature on the negative
effects of low levels of vitamin D, especially in severely
compromised patients: vitamin D deficiency seems to be
associated with increased mortality, cardiovascular events,
and reduced functioning of the immune and
musculoskeletal systems®. A relationship between bone
metabolism, vitamin D, and early implant failure in human
has not been proven to date. Vitamin D induces bone
formation around implants in rodents’. Hence, this
retrospective study was undertaken to assess the correlation
of Low serum vitamin D and early dental implant failure.
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MATERIAL AND METHOD

The purpose of this retrospective study was to assess the
correlation of Low serum vitamin D and early dental
implant failure. A total of 90 patients were selected for this
study who had received dental implant for tooth
replacement in the oral surgery department of the dental
college. The demographic details of the patients were
obtained from the hospital records. Detailed clinical and
radiographic data pertaining to each patient was obtained
from the patient records. Patients were divided into two age
groups based on age: Group 1: less than 40 years, Group 2:
> 40 years. Patient’s serum Vitamin D status at the time of
implant surgery was also obtained from the clinical records.
Patients with missing or incomplete clinical records were
excluded from the study. Number of cases of early implant
failure was recorded. Early implant failure, occurring
within 5 months after implant placement and prior to
placement of the prosthetic restoration and the functional
load of the implant, was the primary criteria evaluated.
Entire data was recorded in the Microsoft excel sheets.
SPSS software was used for statistical analysis. Chi square
test and student T test were use to compare the variables. P-
value of less than0.05was considered significant.

RESULTS

The purpose of this retrospective study was to assess the
correlation of Low serum vitamin D and early dental
implant failure. In the current study 49 out of 90 patients
were males comprising of 54.44% of the study sample.
Females accounted for 45.55% of the sample size (table 1).

Table 1: Gender-wise distribution of patients

30ng/ml. In these patients 3 early implant failure cases
were reported. Only 1 failure case was reported amongst 31
patients with serum Vitamin D levels in excess of 30ng/ml.
This relation was however not statistically significant with
P-value of 0.18 (Table 3).

Table 3: Co-relation of serum Vitamin D levels and early
implant failure

Gender Number of Percentage of
patients patients

Male 49 54.44

Female 41 45,55

Total 90 90

The current study observed that 37 out of 90 patients who
were a part of this study were below 40years of age
accounting for 41.44% of the sample size. 53 out of the 90
patients were above 40 years of age. They constituted
58.88% of the study sample (table 2).

Table 2: Distribution of patients according to age

Age group Number of Percentage of
(years) patients patients

< 40 years 37 41.44

>40 years 53 58.88

Total 90 90

Based on the serum Vitamin D levels of the patients, 15
patients had Vitamin D levels of less than 10ng/ml. In these
patients 2 cases of early implant failure were recorded.
There were 44 patients with Vitamin D levels between 10-

Serum Number  Cases of Failure P-
Vitamin  of implant  Percentage value
D level patients  failure

< 10 15 2 13.33

ng/ml 0.18
10-30 44 3 6.81

ng/mi

>30 31 1 3.2

ng/ml

DISCUSSION

Vitamin D deficiency is a worldwide public health problem
that spans across all age groups from children to adults.
Naturally, as we age, our ability to absorb vitamin D is also
decreased. The major source of vitamin D is directly from
sunlight exposure along with the very few foods that
naturally contain sufficient doses. Unfortunately, direct
sunlight has tremendously decreased in modern society
with the increased number of desk-related jobs.
Epidemiological studies have now shown that roughly 70%
of society is deficient®.

Vitamin D plays a fundamental role in bone metabolism. It
is a fat-soluble vitamin which promotes the absorption of
calcium in the intestine and regulates calcium and
phosphate homoeostasis in the tissues and it is a
fundamental element in the mineralization of bones and
teeth!2. Currently, vitamin D insufficiency is defined as
serum level ranges between 21 and 29 ug/l, a serum level
below <20 pg/l as vitamin D deficiency (severe deficiency
<10 ug/)®=.

The purpose of this retrospective study was to assess the
correlation of Low serum vitamin D and early dental
implant failure. In the current study 49 out of 90 patients
were males comprising of 54.44% of the study sample.
Females accounted for 45.55% of the sample size (table 1).
Francesco Mangano et al investigated whether there is a
correlation between early dental implant failure and low
serum levels of vitamin D. All patients treated with dental
implants in a single centre, in the period 2003-2015, were
considered for enrollment in this study. The main outcome
was early implant failure. The influence of patient-related
variables on implant survival was calculated using the Chi-
square test. 822 patients treated with 1625 implants were
selected for this study; 27 early failures (3.2%) were
recorded. There was no link between gender, age, smoking,
history of periodontitis, and an increased incidence of early
failures. Statistical analysis reported 9 early failures (2.2%)
in patients with serum levels of vitamin D > 30 ng/mL, 16
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early failures (3.9%) in patients with levels between 10 and
30ng/mL, and 2 early failures (9.0%) in patients with
levels <10 ng/mL. Although there was an increasing trend
in the incidence of early implant failures with the
worsening of vitamin D deficiency, the difference between
these 3 groups was not statistically significant (P = 0.15).
This study failed in proving an effective link between low
serum levels of vitamin D and an increased risk of early
implant failure. Further studies are needed to investigate
this topic™.

The current study observed that 37 out of 90 patients who
were a part of this study were below 40years of age
accounting for 41.44% of the sample size. 53 out of the 90
patients were above 40 years of age. They constituted
58.88% of the study sample (table 2). Tobias Fretwurst et al
illustrated two case reports with vitamin D deficiency and
early implant failure. Prior to implant placement, the first
patient received crestal bone grafting with autologous
material. Both patients received dental implants from
different manufacturers in the molar region of the
mandible. In the case of bone grafting in the first patient,
all implants were placed in a two-stage procedure. All
implants had to be removed within 15 days after implant
placement. Vitamin D serum levels were measured: Both
patients showed a vitamin D deficiency (serum vitamin D
level <20 pg/l). After vitamin D supplementation, implant
placement was successful in both patients. Prospective,
randomized clinical trials must follow to affirm the
relationship between vitamin D deficiency,
osteoimmunology, and early implant failure™. Based on the
serum Vitamin D levels of the patients, 15 patients had
Vitamin D levels of less than 10ng/ml. In these patients 2
cases of early implant failure were recorded. There were 44
patients with Vitamin D levels between 10-30ng/ml.
Amongst these patients 3 early implant failure cases were
reported. Only 1 failure case was reported amongst 31
patients with serum Vitamin D levels in excess of 30ng/ml.
This relation was however not statistically significant with
P-value of 0.18 (table 3 and graphl). Francesco Guido
Mangano et al investigated whether there is a relationship
between low serum levels of vitamin D and early dental
implant failure (EDIF). Data used for this retrospective
study were derived from the records of a private dental
clinic. Inclusion criteria were patients who had been treated
with dental implants, inserted with a submerged technique
from January 2003 to December 2017. EDIF was the
outcome of this study. Chi-squared test was used to
investigate the effect of patient-related variables (age,
gender, smoking habit, history of periodontal disease and
serum levels of vitamin D) on EDIF. Originally, 885
patients treated with 1,740 fixtures were enrolled in this
study. Overall, 35 EDIFs (3.9%) were reported. No
correlation was found between EDIF and the patients'
gender (P=0.998), age (P=0.832), smoking habit (P=0.473)
or history of periodontal disease (P=0.386). Three EDIFs
(11.1%) were reported in 27 patients with serum levels of

vitamin D <10 ng/mL, 20 EDIFs (4.4%) in 448 patients
with levels between 10 and 30 ng/mL, and 12 EDIFs
(2.9%) in 410 patients with levels >30 ng/mL. Although
there was a clear trend toward an increased incidence of
EDIF with lowering of serum vitamin D levels, no
statistically significant difference (P=0.105) was found
among these three groups. Within its limitations
(retrospective design, low number of patients with severe
blood levels of vitamin D enrolled), this study failed to
demonstrate a significant relationship between low serum
levels of vitamin D and increased risk of EDIF. However,
since a dramatic increase in EDIFs with lowering of
vitamin D levels in the blood has been reported, further
clinical studies with appropriate design (prospective or
randomized controlled studies on a larger sample of
severely deficient patients) are needed to better investigate
this topic’®.

CONCLUSION

From the above study the author concluded that a definitive
link between low serum vitamin D levels and early dental
implant failure could not be established. Further studies are
recommended.

REFERENCES

1. Trindade R., Albrektsson T., Wennerberg A. Current concepts
for the biological basis of dental implants: foreign body
equilibrium and osseointegration  dynamics. Oral  and
Maxillofacial Surgery Clinics of North
America. 2015;27(2):175-183. doi:
10.1016/j.coms.2015.01.004.

2. Jemat A., Ghazali M. J., Razali M., Otsuka Y. Surface
modifications and their effects on titanium dental
implants. BioMed Research International. 2015;2015:11. doi:
10.1155/2015/791725.791725

3. Al-Nawas B, Stein K. Indikation einer
antibiotischen ~ Prophylaxe  bei
Implantaten—ein  Systematisches
Impl. 2010;26:22-33.

4. Esposito M, Grusovin MG, Worthington HV. Interventions
for replacing missing teeth: antibiotics at dental implant
placement to prevent complications. Cochrane Database Syst
Rev. 2013;7:CD004152.A.

5. Maier GS, Horas K, Seeger JB, Roth KE, Kurth AA, Maus U.
Is there an association between periprosthetic joint infection
and low vitamin D levels? Int Orthop. 2014;38(7):1499-504.
doi: 10.1007/s00264-014-2338-6.

6. Abreu O.J.; Tatakis D.N.; Elias-Boneta A.R.; Lopez Del
Valle L.; Hernandez R.; Pousa M.S., Palacios C. Low vitamin
D status strongly associated with periodontitis in Puerto Rican
adults. BMC Oral Health.2016; 16(1):89.d0i:10.1186/s12903-
016-0288-7.

7. Reid IR, Bolland MJ, Grey A. Effects of vitamin D
supplements on bone mineral density: a systematic review
and meta-analysis.Lancet. 2014; 383 (9912): 146-155. doi:
10.1016/S0140-6736(13)61647-5.

8. Keeney J. T., Butterfield D. A. Vitamin D deficiency and
Alzheimer disease: common links. Neurobiology  of
Disease. 2015;84:84-98. doi: 10.1016/j.nbd.2015.06.020.

préoperativen
Insertion  enossaler
Review. Z  Zahnarztl

261

Journal of Advanced Medical and Dental Sciences Research [Vol. 8|Issue 1| January 2020


https://www.ncbi.nlm.nih.gov/pubmed/?term=Fretwurst%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27888492
https://pubmed.ncbi.nlm.nih.gov/?term=Guido+Mangano+F&cauthor_id=30443302
https://pubmed.ncbi.nlm.nih.gov/?term=Guido+Mangano+F&cauthor_id=30443302

Singh A et al. Vitamin D levels and early implant failure.

10.

11.

12.

Alvim-Pereira F, Montes CC, Thomé G, Olandoski M,
Trevilatto PC. Analysis of association of clinical aspects and
vitamin D receptor gene polymorphism with dental implant

loss. Clin  Oral Implants Res. 2008;19(8):786-95.  doi:
10.1111/.1600-0501.2008.01532.x.
Woo YS, Kim S, Jeong JH, et al. Vitamin D

deficiency/insufficiency among inpatients with depressive
symptoms. Clin Psychopharmacol Neurosci. 2019;17:121-
124,

MacLaughlin J. A., Anderson R. R., Holick M. F. Spectral
character of sunlight modulates photosynthesis of previtamin
D3 and its photoisomers in human
skin. Science. 1982;216(4549):1001-1003. doi:
10.1126/science.6281884.

Holick M. F. High prevalence of vitamin D inadequacy and
implications for health. Mayo Clinic
Proceedings. 2006;81(3):353-373. doi: 10.4065/81.3.353.

13.

14.

15.

16.

Holick MF. Vitamin D, deficiency. N Engl J
Med. 2007;357(3):266-81. doi: 10.1056/NEJMra070553.
Mangano F, Mortellaro C, Mangano N, Mangano C. Is Low
Serum Vitamin D Associated with Early Dental Implant
Failure? A Retrospective Evaluation on 1625 Implants Placed
in 822 Patients. Mediators Inflamm. 2016;2016:5319718.
doi:10.1155/2016/5319718

Fretwurst T, Grunert S, Woelber JP, Nelson K, Semper-Hogg
W. Vitamin D deficiency in early implant failure: two case
reports. Int J Implant Dent. 2016;2(1):24.
doi:10.1186/540729-016-0056-0

Guido Mangano F, Ghertasi Oskouei S, Paz A, Mangano N,
Mangano C. Low serum vitamin D and early dental implant
failure: Is there a connection? A retrospective clinical study
on 1740 implants placed in 885 patients. J Dent Res Dent Clin
Dent Prospects. 2018;12(3):174-182.
doi:10.15171/joddd.2018.027

262

Journal of Advanced Medical and Dental Sciences Research [Vol. 8|Issue 1| January 2020



