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Angled-Head Dental Implant System:
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Purpose: A new tissue-level implant design with angulations of 17, 30, and 45 degrees has been introduced to allow the
use of the existing bone while maintaining the restorative platform at an angle to ensure an optimal functional and
esthetic result for treatment of edentulous patients. The aim of this study was to measure implant survival, bone loss, and
peri-implant health of the novel tissue-level angled-head dental implant system. Materials and Methods: A retrospective
analysis of cases from three private offices that were using the new implant system was performed. Data regarding
patients’ demographics, number and location of implants, restoration type, bone loss, implant failure, bleeding, and
pocket depths were collected and analyzed. The data collected were analyzed using mainly descriptive statistics. Results:
A total of 29 participants were selected, and 185 dental implants were placed. The average patient age was 61 + 7 years,
and 52% were female. Some of the patients were medically compromised; 7% were diabetic, 20% were smokers, and 7%
had osteoporosis. The average time from dental implant placement to the placement of the screw-retained crowns was
6 + 5 months. Four implants failed with an average time to failure of 18 + 8 months. Implant survival rate was 97.8%. The
average bone loss was 0.014 + 0.082 mm at 1 year, 0.133 + 0.306 mm at 5 years, and 0.426 + 0.903 mm at 10 years. Overall,
18.9% of implants were associated with bleeding, and only one implant had a pocket depth greater than or equal to 5 mm.
Conclusion: The new tissue-level implant design with angulations of 17, 30, and 45 degrees has demonstrated predictable
survival and success rates with minimal bone loss. The long-term follow-up seems highly promising; however, further

studies are warranted to validate the results. Int J Oral Maxillofac Implants 2022;37:685-689. doi: 10.11607/jomi.9433
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he use of dental implants for rehabilitation of eden-

tulous sites is constantly rising.! Studies show that
dental implants have a positive impact on quality of
life, long-term survival rates, and low morbidity. A
number of factors influence the treatment outcomes
of implants. These include, among others, patients’
habits, bone quality, implant location, surgical proto-
col, abutment connection, implant neck configuration,
clinician’s experience, and oral hygiene maintenance.'?
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Furthermore, systemic conditions have an impact on
healing and marginal bone loss.3 For example, poorly
controlled diabetes can put a patient at increased risk
for peri-implantitis and implant failure.# If the diabetic
condition is under control, then the placement of an
implant has similar complication rates compared to
placement in healthy patients. Osteoporosis can also
negatively impact implant survival due to elevated
levels of marginal bone loss in comparison to patients
without osteoporosis.> Another factor that impairs
healing ability is smoking.® It has been shown that
smokers have an increased risk for postoperative infec-
tions, marginal bone loss, and implant failure.5’

The treatment outcome for implant placement can
be predicted based on not only a patient’s medical his-
tory but also their oral hygiene habits. Home care and
maintenance therapy are vital in the prevention of peri-
implantitis.®'" In addition, implant design may have
an effect on cleansability. There are two main implant
neck configurations for the abutment connection.’? The
first is a bone-level implant. This variation usually has a
rough surface all around and is completely inserted into
the alveolar bone. From an esthetic point of view, com-
plete insertion of the implant is ideal as the metal color
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Fig1 A novel tissue-level implant design with angulations of 17, 30,
and 45 degrees.

is hidden.'>'* However, it is usually more difficult for the
patient to clean around the implant-abutment connec-
tion.8 The second option, tissue-level implants, incorpo-
rate a smooth, polished area that is above the alveolar
bone.'? The location of the implant-abutment connec-
tion in tissue-level implants can be an advantage or dis-
advantage. The metal color of the implant may be visible
and thus less desirable in anterior regions.’? On the oth-
er hand, they are less challenging to clean and maintain
for the patient because they are more accessible? As a
result, tissue-level implants may make the fight against
bacteria and peri-implantitis an easier one.’

The angulation of the implant may also impact the
restoration process, soft tissue response, and overall
implant health.8'> To achieve the correct prosthetic
and implant angulation might be challenging. Implant
placement is guided by a number of factors, including
bone volume, adjacent teeth, anatomical structures,
and the soft tissue.’>'6 After an extraction, there is loss
in both width and height of alveolar bone.'” There-
fore, the implant angulation will not always be ideal.
The prosthetic component can be oriented to accom-
modate the implant angulation. However, soft tissue
recession and increased marginal bone loss may re-
sult because of abutment positioning.>'® As well, in
this situation, the crown will likely be cemented rather
than screw-retained due to the angulation. A cemented
crown increases the chance of peri-implantitis if cement
residue is left behind.®1°-2! Traditional tissue-level im-
plants can further complicate the ability to change the
angulation using an abutment.
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To mitigate these potential issues, a novel tissue-
level implant design with angulations of 17, 30, and
45 degrees has been introduced (Fig 1; Adin Dental Im-
plant Systems). It is tilted to allow for the use of the ex-
isting bone while maintaining the restorative platform
atan angle to ensure an optimal functional and esthetic
result for treatment of edentulous patients. The study
purpose was to evaluate implant survival, radiographic
bone loss, and peri-implant health of the novel tissue-
level angled-head dental implant system. It is hypoth-
esized that implant survival of this new system will be
similar to the rates found in the literature for other im-
plant systems.

MATERIALS AND METHODS

The data collected in this retrospective study came
from three private offices that were using the novel
implant system for oral rehabilitation of edentulous
patients. Three clinicians performed the implant place-
ment and completed the follow-ups. All patients who
had received the novel dental implants between the
years 2008 and 2015 were included in the study. The
data includes information on:

+ Age (years)

. Sex (male, female)

«  Smoking status at time of implant placement
(yes, no)

« Diabetes mellitus at time of implant placement
(yes, no)

« Osteoporosis at time of implant placement (yes, no)

- Date of implant placement (day/month/year)

« Time from placement to restoration (months)

- Jaw (maxilla, mandible)

« Implant position in jaw (tooth number)

« Radiographic bone loss (mm)

« Bleeding on probing (yes, no)

« Pocket depth (mm)

« Implant failure (yes, no)

Each patient received the same type of restoration,
a screw-retained fixed denture. A Hu-Friedy UNC Probe
was used in this study to evaluate peri-implant soft tis-
sue health. The clinicians were calibrated using an auto-
mated force-controlled probe or a manual probe with
17 g of force. The bleeding percentage was calculated
using the Gingival Bleeding Index.?? At 1, 5,and 10 years
after implant placement, radiographic bone level was
evaluated using intraoral radiographs, and bone loss
was also recorded. The implants threads were used as
an internal standard for bone level calculation as pre-
viously described.?3-2°> The radiographic marginal bone
loss was measured mesial and distal to the implant.
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Table 1 Number and Location of Implants and

Timing of Implant Placement, Restoration,

and Follow-Up
Time from
Time from placement
Number of placement to to last
implants restoration follow-up
Patient received Jaw (months) (months)

1 7 Maxilla 12 84
2 7 Mandible 2 100
3 8 Mandible 3 84
4 9 Maxilla 9 92
5 8 Maxilla 3 14
6 8 Mandible 5 14
7 8 Maxilla 8 116
7 Mandible 14 108
8 6 Maxilla 7 105
9 6 Maxilla n 125
10 6 Maxilla 3 118
n 8 Maxilla 12 83
12 8 Maxilla 8 98
13 8 Maxilla 8 91
8 Mandible 8 94
14 8 Maxilla 14 84
15 8 Mandible 2 91
16 n Maxilla 12 96
6 Mandible 12 96
17 6 Maxilla 8 103
18 6 Mandible 22 m
19 8 Mandible 5 100
20 8 Maxilla 6 107
21 1 Maxilla 5 122
22 3 Mandible 0 129
23 2 Maxilla 5 65
24 1 Maxilla 0 61
25 1 Mandible 0 105
26 1 Mandible 0 123
27 1 Mandible 0 97
28 1 Mandible 0 50
29 1 Mandible 0 96

Data were collected in an Excel file and were analyzed
using descriptive statistics in terms of average, standard
deviations, and ranges. For assessment regarding the
relationship between implant survival, marginal bone
loss, and the confounding variables (smoking, diabe-
tes, and osteoporosis), chi-square test was conducted.
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Fig 2 The radiographic bone loss at 1, 5, and 10 years after im-
plant placement, as well as at the last follow-up appointment. The
average bone loss was 0.014 + 0.082 mm at 1 year, with a range
from 0 to 0.5 mm; 0.133 + 0.306 mm at 5 years, with a range from 0
to T mm; and 0.426 + 0.903 mm at 10 years, with a range from 0 to
3 mm. The last follow-up appointment had an average bone loss of
0.260 + 0.686 mm, with a range from 0 to 5 mm.

Statistical analysis was performed using SPSS software
(Version 25.0, IBM).

RESULTS

A total of 29 participants were selected, and 185 dental
implants were placed. The average age of patients was
61 £ 7 years, and 52% of patients were female. Some
of the patients were medically compromised; 7% were
diabetic, 20% were smokers, and 7% had osteoporosis.
The number and location of the 185 implants placed
per patient is presented in Table 1. A greater number
of implants were placed in the maxilla (111) in compari-
son to the mandible (74). The time from placement of
the implant to delivery of the final restoration varied
between patients (range: 0 to 22 months). The average
time to placement of the screw-retained crowns was
6 + 5 months. The last follow-up appointment was at
an average of 99 + 13 months from the time of implant
placement between 2008 and 2015.

The average bone loss after implant placement was
0.014 £ 0.082 mm at 1 year, 0.133 £ 0.306 mm at 5 years,
and 0.426 + 0.903 mm at 10 years (Fig 2). Bone loss
varied in the first year from 0 to 0.5 mm. The range in-
creased to 0 to 1 mm after 5 years and 0 to 3 mm after
10 years. The average bone loss at the last follow-up was
0.260 + 0.686 mm. The range of bone loss was 0 to 5 mm
(Fig 3). Implant loss as well as marginal bone loss around
the implants was not found to be correlated to smok-
ing habits, diabetes, or osteoporosis (P > .05). Four im-
plant failures were seen, with an average time to failure
of 18 + 8 months. The presence of bleeding and pocket
depths were noted at the last follow-up appointment.
Thirty-five implants were associated with bleeding, and
only one implant had a pocket depth greater than or
equal to 5 mm.
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Fig 3 A representative case that was restored using the novel tissue-level angled-head dental implant system (mandible). (a) Preoperative
radiographic view of the mandible. (b) Radiographic view immediately after placement of the implants and immediate restoration. (c) Clinical
view of the final restoration. (d) Ten-year follow-up radiograph showing stable bone levels around the implants.

DISCUSSION

The study purpose was to evaluate implant survival,
radiographic bone loss, and peri-implant health of the
novel tissue-level angled-head dental implant system. It
was hypothesized that implant survival of this new sys-
tem would be similar to the rates found in the literature
for other implant systems. To achieve functional and es-
thetic placement of an implant, a novel tissue-level im-
plant design with angulations of 17, 30, and 45 degrees
has been introduced. As mentioned previously, bone
loss following extractions does not occur equally in all
directions.!” In order to maximize use of the existing
bone and to account for the prosthetic connection, an
angulated tissue-level implant may be used. A total of
185 angulated tissue-level dental implants in this long-
term study showed a survival rate of 97.8% and a failure
rate of 2.2% after a mean follow-up of 99 + 13 months.
In addition, the bone loss was minimal from the time of
implant placement to the last follow-up appointment.
The greatest bone loss was observed after 10 years of
implant placement. Menini et al found that angulated
implants were not associated with increased bone loss
when compared to straight implants.?® Aparicio et al
identified the survival rates for tilted implants as 100%
and for straight implants as 96.5%.2” The use of angulat-
ed implants was found to be a suitable option in areas
with mechanical and anatomical difficulties.

The success rates of angulated implants are also
higher and associated with fewer complications com-
pared with angulated abutments.’®'® Omori et al found
that angulated abutments were associated with greater
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marginal bone loss after 1 year compared to straight
abutments.'® In addition, screw and abutment loosen-
ing were frequent complications. The results showed
that angulated abutments had increased implant fail-
ure rates that were statistically significant. An angulated
implant might, therefore, be an effective and more fa-
vorable alternative to the use of angulated abutments.

In this study, smoking, diabetes, and osteoporosis as
they relate to the patient’s medical history were noted.
Out of the four implant failures, only two were associ-
ated with the above diseases. Specifically, the two fail-
ures were associated with a single patient who had a
history of smoking. Implant failure and marginal bone
loss was not found to be correlated to smoking habits,
diabetes, or osteoporosis, which might be attributed to
the small number of failed implants and implants that
demonstrated bone loss. Chen et al has reported that
smokers have an increased risk for marginal bone loss
and implant failure.” Studies have also shown the con-
nection of implant survival with diabetes and osteopo-
rosis.3~ The patient’s medical condition is an important
factor that has the ability to change healing, bone loss,
and success rates. In this study, limited conclusions can
be drawn between systemic diseases and implant suc-
cess, as more data would be needed.

The overall limitations of this study include the use
of retrospective data. No control was identified, and the
selection of patients is subject to bias. The treatment
was provided to those who require rehabilitation, and
as a result, the patients were not chosen at random,
and some confounding variables are not recognized.
Many of the patients in the present study received more

© 2022 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Lorean et al

than one implant, thus subjecting the study to cluster-
correlated observations, which can increase the prob-
ability of implant failure among certain patients.?8 This
is an important issue when evaluating and discussing
dental implants; however, the relatively small number
of failures and implants that presented with significant
bone loss prevented further analysis of this phenom-
enon. The collection of data also relies on good record
keeping and appropriate follow-up.

CONCLUSIONS

The new tissue-level implant design with angulations
of 17,30, and 45 degrees has demonstrated predictable
survival and success rates with minimal bone loss. The
long-term follow-up seems highly promising; however,
further studies are warranted to validate the results.
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