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The relationship between ABO blood types and survival of dental implants
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Abstract

BACKGROUND AND AIM: Bacteria colonization is the main cause of periodontal diseases and may be effected by ABO
blood types. Since implant survival is severely reduced by peri-implant disease, this study aimed to evaluate the
marginal bone resorption levels and survival rates of implants which were followed for 1-8 years and analyze these
values with respect to demographic data and blood types.

METHODS: Patients who had undergone implant treatment and had prosthetic rehabilitation at the School of Dentistry in
Van Yuzuncu Yil University, Van, Turkey, between March 2010 and March 2017 were studied in this cross-sectional
retrospective study. In this study, 272 individuals were included, and a total of 963 implants were evaluated. Individuals
who had implant treatment were called for control visits and clinical and radiological examinations. The effects of
blood types were evaluated in terms of implant survival, failing implant, post-operative complications, and mesial-distal
marginal bone resorption. Statistical analysis was performed using NCSS 2007 software. The Kruskal-Wallis test,
Pearson's chi-square test, Fisher's exact test, and Fisher-Freeman-Halton exact test were used for statistical analysis.
Statistical significance level was considered at P < 0.05.

RESULTS: The mean age of the participants was 49.49 + 11.92 years. The blood types of the participants were O (52.2%),
A (30.5%), B (11.1%), and AB (6.3%). The implant survival rate was found to be 98.3%. There was no significant
difference between blood types in terms of gender and age (P > 0.05). On the other hand, mesial-distal bone resorption was
higher in patients with O blood type older than 50 years (P < 0.05).

CONCLUSION: The fact that 52.2% of the patients with implants had O blood type, which is higher than the Turkish
general population, may suggest that individuals with O blood type are more prone to tooth loss. To the best of our
knowledge, this is the first study that assessed the impact of blood type on the success of dental implants.
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I routinely used for tooth loss. Recent
studies have shown that the clinical

success and survival rates of dental
implants vary between 73%-100%.14 Optimal
soft and hard tissue characteristics such as
good bone quality and a healthy adherent

keratinized  gingiva  surrounding  the
implant neck are required for the success of
dental implants.> Most researchers are

concerned about the short/long-term and
mechanical/technical ~ complications  of
implants, most common of which are
peri-implant diseases and marginal bone loss
(MBL).12468 A ]ong-term complication of

peri-implant inflammatory disease is MBL
around the implant;® however, this symptom
may also be observed in the absence of such a
disease. An MBL of 2 mm in the first
12 months of the implant followed by a loss
of 0.1-0.2 mm per year is considered normal.
Bone loss wusually occurs irreversibly.?
Improved surface properties and implant
designs have increased implant survival
rates;1 however, the factors determining
implant success rates are diverse and need to
be further investigated. Genetic
characteristics such as ABO blood types and
the state of the immune system have
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important effects on the success of the
implants.21112 Several studies have shown
that the ABO blood types are associated with
increased susceptibility to infection!® and
various systemic diseases.*18 Similar studies
also reported that there was a significant
association between the blood types and
susceptibility to musculoskeletal system
injuries, fractures, and cardiovascular disease
(CVD).1%2t The main cause of periodontal
diseases, bacteria colonization, has also been
shown to be associated with the blood
types.22 Because of these data in the
literature, ABO blood types have been
hypothesized to affect the dental implant
success and survival. The present study
evaluated the correlation between the implant
survival and marginal bone resorption around
implant area with ABO blood types.

Methods
This cross-sectional retrospective study
utilized the data of patients who were treated
with  implants and had  prosthetic
rehabilitation at the School of Dentistry in
Van Yuzuncu Yil University, Van, Turkey,
between March 2010 and March 2017, and
had been observed for at least one year. All
procedures performed in studies involving
human participants were in accordance with
the ethical standards of Van Yuzuncu Yil
University ~ Clinical =~ Sciences  Ethics
Committee (YYU-29112017/05) and with the
1975 Declaration of Helsinki and its later
amendments or  comparable  ethical
standards. Before the study, an informed
signed consent form was obtained from all
participants. The inclusion criteria comprised
non-smoker patients who were at least 18
years of age without any systemic disease,
whose implants were placed at bone level
without any hard and soft tissue
augmentation. The included patients were
rehabilitated with fixed prosthetic restoration
and received flat abutment, having one
crown or bridge with cemented implants, and
did not miss any follow-up visits after
implant surgery evidenced with radiographic
recordings. The anamnesis was taken from

patients who received implant treatment, and
their blood type [A, B, AB, O, and Rhesus
(Rh) status], time of implantation, follow-up
period, post-operative complications, and
tooth brushing habits were recorded. On
radiological examination, both periapical and
panoramic radiographs were taken. In this
study, periapical radiographs were taken
with a parallel technique to measure the
amount of mesial and distal bone resorption
in the neck region of the implants (Figure 1).

Figure 1. Periapical radiograph (parallel
technique) to measure the amount of mesial
and distal bone resorption in the neck region

of the implant

A film holder (Super-Bite, Kerr Corporation,
Orange, CA, USA) was used by the parallel
technique, and the intraoral sensor (KaVo,
Biberach, Germany) was positioned parallel to
the long axis, while the long cone was placed
perpendicular to the long axis of the implant.
One of the researchers performed all clinical
examinations. The other researcher performed
radiological evaluations and measurements,
and the measurements were examined by a
radiologist who was not included in the study.

Statistical analysis was performed using
Number Cruncher Statistical System (NCSS)
2007 software (Kaysville, Utah, USA).
Descriptive  statistics  [mean, standard
deviation (SD), median, frequency,
percentage, minimum, and maximum) were
used to evaluate the data. The conformity of
quantitative data to normal distribution was
tested with the Shapiro-Wilk test and
graphical analysis. The Kruskal-Wallis test
was used for the comparison of non-normally
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distributed quantitative variables between
more than two groups. Pearson's chi-square
test, Fisher's exact test, and Fisher-Freeman-
Halton exact test were used to compare the
qualitative data. Statistical significance level
was considered at P < 0.05.

Results
A total of 272 patients (141 men and 131
women) with an age range of 19 to 77 years
(mean age: 49.50 + 11.88 years) were included
in the study. Patients' frequency of tooth
brushing and distribution of blood groups
are shown in table 1.

Table 1. Distribution of descriptive properties

[Variable " Value |

Age (year) Min-Max (median) 19-77 (50)
Mean + SD 4950+11.88
Gender Men 198 (49)
[n (%)] Women 207 (51)
Blood group ORh () 10 (3.7)
[n (%)] ORh (+) 132 (48.5)
AB Rh (-) 1(0.4)
AB Rh (+) 16 (5.9)
ARh () 8(2.9)
ARh (+) 75 (27.6)
B Rh (-) 4 (1.5)
B Rh (+) 26 (9.6)
Tooth None 42 (15.4)
brushing habit 1-2 times per day 210 (77.2)
[n (%)] 1-3 times per week 20 (7.4)

SD: Standard deviation; Rh: Rhesus

The total number of implants placed in 272

Table 2. Distribution of implant properties

Number of implants according to the region”

Number of the failed implants [n (%)]

Number of patients with failed implant(s)

Region of failed implants [n (%)]

Post-operative complication [n (%)]”

patients was 963. The implant survival rate
was found to be 98.3%. The duration after the
implant surgery ranged between 1 to 8 years,
with an average duration of 3.61 + 1.90 years.
The location of the implants, the location of
the failed implants, and post-operative
complications are shown in table 2.

In addition, of the 16 failed implants,
3 were observed in patients with AB blood
type, 3 in patients with A blood type, 3
in patients with B blood type, and 7 in
patients with O blood type. There was no
statistically significant difference among the
blood types in terms of the implant failure
rate (P > 0.050).

The amount of mesial and distal marginal
bone resorption and the incidence rates are
shown in table 3.

No statistically significant difference was
found among different blood types (A, B, AB,
and O) in terms of the incidence of failed
implants and mesial and distal bone
resorption (P > 0.05). Besides, there was no
statistically significant difference among
blood types in terms of mesial and distal
bone resorption of implants with respect to
age and gender (P > 0.050) (Table 4).

No statistically significant difference was
found between the degree of mesial and
distal bone resorption of patients with A, B or
AB blood type in terms of age (P > 0.050).

—Value
Maxilla anterior 49
Maxilla posterior 137
Mandible anterior 83
Mandible posterior 163
Yes 16 (1.7)
No 947 (98.3)
Yes 259
No 13
Maxilla anterior 4 (25.0)
Maxilla posterior 3(18.7)
Mandible anterior 2 (12.5)

Mandible posterior 7 (43.7)
None 240 (88.2)
Implant fracture 8 (2.9)
Abutment fracture 7 (2.6)
Nerve damage 11 (4.0)
Sinus infection 7 (2.6)

*There are multiple options.
SD: Standard deviation
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Table 3. Amount of mesial and distal marginal
bone resorption and resorption regions

| Variable _________ ________Value |

of 2 mm or more in patients aged 50 years or
older was significantly higher than those
aged below 50 years (P = 0.015; P < 0.050)

Mesial marginal 1 23 (2.4)
bone resorption >2 25 (2.6) (Table 5).
(mm) [n (%)] None 915 (95.0) ; ;
Distal marginal 1 23 (2.4) Discussion
bone resorption 22 27 (2.8) The data obtained in this study showed that
(mm) [n (%)] None 913 (94.8) the incidence of failed implants and the
Resorption None 912 (94.7) 2] and distal MBL rat d implant
regions (marginal ~ Maxilla anterior 8 (0.8) mesia 'an' 15ta 'ra €s around 1mplants
bone resorption >  Maxilla posterior 17 (1.8) were similar among different blood groups.
2 mm) [n (%)] Mandible anterior 11 (1.1) Nevertheless, the patients with O blood type
Mandible posterior 15 (1.6) who were older than 50 years exhibited
higher mesial and distal bone resorption
However, there was a statistically compared to younger patients. Implant

significant difference between the degree of
mesial bone resorption of patients with O
blood type in terms of age (P = 0.011;
P < 0.050). The rate of mesial bone resorption
that was 2 mm or higher in patients aged 50
years or over was significantly higher than
those aged under 50 years (P = 0.036; P> < 0.050).
There was a statistically significant
difference between patients with O blood
type in terms of the amount of distal bone
resorption in terms of age (P = 0.002;
P < 0.010). The rate of distal bone resorption

survival rate was found to be 98.3% with the
mean follow-up period of 3.61 £ 1.90 years.
Doornewaard et al. reported that the implant
survival time was 5 years or more, and after
placement, the implants had a survival rate of
97.3%. They reported that less than 5% of the
implants were affected, noting that a
minimum of 3 mm of bone loss was required
after at least 5 years to prove the presence of
peri-implantitis. They also reported that
patients with periodontal disease history and
smoking habits exhibited more bone loss.?*

Table 4. Comparison of mesial and distal bone resorption amounts between blood groups according
to age and gender

Amount of marginal bone resorption

Mean (mm)

Amount of Group A  Min-Max (median) 0-3(0)
mesial Mean + SD 0.08 £ 0.37

marginal Group B Min-Max (median) 0-2 (0)
bone Mean + SD 0.06 £ 0.27

resorption Group AB  Min-Max (median) 0-2 (0)
Mean + SD 0.12+0.48

Group O  Min-Max (median) 0-8 (0)
Mean + SD 0.12 £ 0.62

Test value” v?: 0.162

P 0.984

Amount of Group A  Min-Max (median) 0-2 (0)
distal Mean + SD 0.07 £0.34

marginal Group B Min-Max (median) 0-1 (0)
bone Mean + SD 0.05+0.22

resorption Group AB  Min-Max (median) 0-4 (0)
Mean * SD 0.16 £ 0.68

Group O  Min-Max (median) 0-6 (0)
Mean * SD 0.09 £ 0.46

Test value” ¥?: 0.662
P 0.882

Gender
>50 Women Men
0-3 (0) 0-2 (0) 0-3(0) 0-2 (0)
0.12+0.48 0.03+0.22 0.10+0.48 0.06+0.28
0-1 (0) 0-2 (0) 0-1 (0) 0-2 (0)
0.05+0.22 0.08+0.35 0.06+0.24 0.06+0.31
0-0 (0) 0-2 (0) 0-0 (0) 0-2 (0)
0 0.13+0.49 0 0.21 +0.62
0-3 (0) 0-8 (0) 0-8 (0) 0-5 (0)
0.03+£0.26 0.19+0.80 0.09%+0.62 0.14+0.62
Xz: 6.550 XZ: 4,553 XZ: 1.499 Xz: 2.089
0.088 0.208 0.682 0.554
0-2 (0) 0-2 (0) 0-2 (0) 0-2 (0)
0.11+£0.43 0.03+x0.20 0.09+0.41 0.05%0.27
0-1 (0) 0-1 (0) 0-1 (0) 0-1 (0)
0.05+0.22 0.05+0.22 0.06+0.24 0.04+0.19
0-0 (0) 0-4 (0) 0-0 (0) 0-4 (0)
0 0.17 £ 0.69 0 0.28 £ 0.88
0-2 (0) 0-6 (0) 0-6 (0) 0-4 (0)
0.03+£0.21 0.18+0.69 0.10+x0.54 0.12+0.54
XZ: 6.591 Xz: 7.715 XZ: 1.279 xz: 3.106
0.086 0.052 0.734 0.376

*Kruskal-Wallis test
SD: Standard deviation
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Amount of marginal bone resorption Gender Failed implant
> Women Men No Yes
Amount of mesial marginal bone resorption (mm)  Group A None 128(92.8) 145 (97.3) 106 (94.6) 167 (95.4) 270(95.1) 3(100)
1 5(3.6) 3(2.0) 2(1.8) 6 (3.4) 8(2.8) 0 (0)
>2 5 (3.6) 1(0.7) 4 (3.6) 2(1Ly) 6(2.1) 0 (0)
Test value P ¥%: 3.638 0.147% x%: 2.454 0.296% v2: 1.947 > 0.999%
GroupB None 78(95.1) 37(94.9) 64(94.1) 51(96.2) 112(94.9) 3(100)
1 4 (4.9) 1(2.6) 4 (5.9) 1(1.9) 5(4.2) 0 (0)
>2 0 (0) 1 (2.6) 0(0) 1(1.9) 1(0.8) 0 (0)
Testvalue P v?: 2.180 0.540% 42 2.229 0.263*%  42:2.518 > 0.999%
Group AB  None 8 (100) 45(93.8) 22(100) 31(91.2) 50(94.3) 3(100)
1 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 0 (0)
>2 0 (0) 3(6.3) 0(0) 3(8.8) 3(5.7) 0 (0)
Test value P x?: 0528  >0.999% 4% 2.051 0.271* x?:0.179 > 0.999*
GroupO None 221(98.2) 253(92.3) 223(96.1) 251(94.0) 467 (94.9) 7 (100)
1 2(0.9) 8(2.9) 4 (1.7) 6(2.2) 10 (2.0) 0(0)
>2 2(0.9) 13 (4.7) 5(2.2) 10 (3.7) 15 (3.0) 0 (0)
Test value P ¥ 9.103 0.011% ¥ 1.272 0.529% v?:0.651 > 0.999%
Amount of distal marginal bone resorption (mm)  Group A None 128 (92.8) 146 (98.0) 106 (94.6) 168 (96.0) 271(95.4) 3(100)
1 4(2.9) 2(1.3) 1(0.9) 5(2.9) 6(2.1) 0 (0)
>2 6 (4.3) 1 (0.7) 5(4.5) 2(1.1) 7(2.5) 0 (0)
Testvalue P v 4.835 0.076" 4% 4.013 0.136"  4?:2.055 > 0.999%
GroupB None 78(95.1) 37(94.9) 64(94.1) 51(96.2) 112(94.9) 3(100)
1 4 (4.9) 2(5.1) 4 (5.9) 2(3.8) 6 (5.1) 0 (0)
>2 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 0 (0)
Test value P x?:0.004  >0.999% 420.281 0.695* x*:0.161 > 0.999*
Group AB  None 8 (100) 45(93.8) 22(100) 31(91.2) 50(94.3) 3(100)
1 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 0 (0)
>2 0 (0) 3(6.3) 0(0) 3(8.8) 3(5.7) 0 (0)
Test value P 0528  >0.999% 42 2.051 0.271* v’ 0179 > 0.999*
GroupO None 221(98.2) 250(91.2) 222(95.7) 249 (93.3) 464 (94.3) 7 (100)
1 2(0.9) 9(3.3) 3(1.3) 8(3.0) 11 (2.2) 0 (0)
>2 2(0.9) 15 (5.5) 7(3.0) 10 (3.7) 17 (3.5) 0 (0)
Testvalue P 4211480 0.002"% 4% 1.904 0.386" v*:0.526 > 0.999%

Data are presented as number and percentage

#Pearson's chi-square test; *Fisher-Freeman-Halton test; *Fisher’s exact test; “P < 0.050; P < 0.010
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In the present study, individuals who were
smokers or had systemic diseases were
excluded due to the possible effects of
smoking and systemic diseases on bone loss.
Albrektsson et al. reported that the clinical
survival rates of implants were 95%-99%
during a follow-up period of more than
10 years and clinical evaluation showed
mucositis or peri-implantitis as serious
problems.’2 In contrast, some studies
suggested chronic inflammation around an
implant to be a natural and required response,
and bone loss or pocket formation should not
always be considered as a disease.8?

Papaspyridakos et al. reported
post-operative  complications of failing
implants (2%) and implant and abutment
fracture (0%) in patients followed up for
5 years.?> In this study, failing implant rate
was 1.7%, implant fracture rate was 2.9%, and
abutment fracture rate was 2.6%. The rates in
this study are similar to ours.

Lovatto et al. reported that cylindrical
implants were more successful than the
conical ones in their study, where they
reviewed the effects of implant geometry on
implant survival and bone resection.?¢ In the
present study, all implants were cylindrical,
which may have a positive effect on implant
survival and bone resorption.

Ormianer et al. evaluated bone resorption
rates in patients with diabetes using
cone-beam computed tomography (CBCT),
and reported less bone resorption in implants
placed near the anterior regions.” In this
study, it was observed that bone resorption
was the least in the maxillary region.

The most common blood type in Turkey is
A2  There are several studies which
evaluated the relationship between ABO
blood types and muscle and bone
metabolism.1921 Some researchers reported
that ABO blood types were associated with
Achilles tendon problems and people with O
blood type were more prone to tendon
injuries.?? In addition, there are studies
reporting that the risk of osteoporosis in
patients with O blood type is higher than

those with other blood types.’* It was also
reported that people with A blood type were
more prone to hip fracture and mortality rate
in these people was higher than those with
other blood types.l9 Previous studies have
reported that periodontal health status may
differ according to blood types.233031 Anup
et al. reported that gingivitis was highly seen
in subjects with A blood type and
periodontitis in subjects with O blood type,
and also, healthy periodontium was highly
seen in subjects with B blood type. There was
higher prevalence of gingivitis in Rh positive
group.®2 In the present study, 52% of the
participants had O blood type, which is
higher than the general population in Turkey,
indicating that the rate of O blood type was
the most common blood type among patients
who were inserted for implant treatment.
According to a study by Hakki Ciftci et al.,
O blood type rate is 30.65%.28 Although there
was no difference between the blood types in
terms of implant survival and bone
resorption, the mesial and distal bone
resorption degree was found to be
significantly higher in those with O blood
type aged over 50 years. The higher rates of
tooth loss may occur in individuals with O
blood type. The difference in the number of
individuals, the average age, and gender
distribution in the blood groups were the
limitations of the study.

Conclusion
In this study, the overall implant survival
rate was found to be 98.3%. The mean mesial
bone resorption was 0.0965 mm, and the
mean distal bone resorption was 0.0934 mm.
Although there was no statistically significant
difference among the blood types in terms of
gender, mesial and distal bone resorption
was found to be higher in individuals with O
blood type and those aged above 50 years.
Individuals with O blood type might be more
prone to tooth loss. This is the first study in
the literature which analyzed the potential
effects of ABO blood types on the dental
implant success, and further research is
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necessary to assess this issue in more detail. involving human participants were in

In addition, other causes of tooth loss should accordance with the ethical standards of Van

also be investigated. Yuzuncu Yil University Clinical Sciences

Ethics Committee (YYU-29112017/05) and

Conflict of Interests with the 1975 Declaration of Helsinki and its

Authors have no conflict of interest. later amendments or comparable ethical
standards.
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