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ABSTRACT

Aim: This clinical study aimed to compare the effect of using two different techniques in
fabrication of copings in telescopic overdenture retained by two dental implants in the anterior
mandibular region on patient satisfaction and overdenture retention in a follow up period of one

year. The secondary metal copings are either free hand casted or 3D printed.

Materials and Methods: In this clinical study, 20 patients who were treated with maxillary
complete denture and mandibular overdentures retained by two implants over one year follow up
period and met the inclusion criteria of the study. Each patient was asked to fill out a questionnaire
to evaluate the general satisfaction with the implant assisted overdenture and force gauge was used
to evaluate overdenture retention. Data were analyzed by SPSS software.

Results: Evaluation of overall patient satisfaction with overdenture revealed that, there was no
significant difference between the two groups. Within each group, there was a significant difference
in patients’ satisfaction during all follow up periods. Regarding overdenture retention, there was no
significant difference between both groups during follow up periods. However, within each group,
there was a significant difference between all follow up periods except between baseline and 1 year
in 3d printed group.

Conclusion: No significant difference between free hand and indirect 3d printing techniques.
Future studies should be considered with larger sample size, different techniques and materials.

KEYWORDS : Implant overdenture, telescopic attachment, 3d printing, retention, patient
satisfaction
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INTRODUCTION

Complete denture is considered the standard of
care for edentulous patients. However, there are
some well-known issues with such prosthesis?.
Mandibular denture has a major issue by its lack of
stability and retention, as residual ridge continues to
resorb over time the previously stable dentures may
start to fit improperly'. More than 50% of people
with mandibular complete dentures may experience
problems in stability and retention’.

Patients complain of pain when eating and
chewing, worrying that the denture will move
during eating, speaking, or laughing, and have
concern about how wearing dentures would affect
their social interaction®. Patients usually complain
that they had to modify their diet into soft less
fibrous food because they were not able to bite or
chew properly with their dentures because of lack of
stability. These situation are very embarrassing and
lower patients™ self-esteem®.

Implant overdentures (IOD) offer the solution for
such problems, they provided better retention and
stability as well as enhanced chewing ability’. Also
less visible movement of the denture significantly
increased Patients” satisfaction with aesthetics
as well as their confidence during speaking®. The
use of dental Implants to support the mandibular
overdentures reduces the amount of bone resorption
and provided long-term success rates®.

Many studies reported using two implants
to support mandibular overdenture should be
considered the first choice of treatment for
edentulous patients” ''. Telescopic attachments are
one of the most interesting and distinctive types of
attachments used with implant overdentures, they
provide the chance to install less number of implants
with better aesthetic results and more freedom
during implant placement®'°, In addition they allow
more access for oral hygiene procedures. Their
design provides better horizontal stability because
of their parallel walls, less torque, and better load
distribution on abutments’.
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Telescopic attachments are composed of
primary (inner) and secondary (outer) copings,
these copings are fabricated by many ways, among
the recent ways is using 3D printing technology in
manufacturing of the outer coping. 3D printing is
used for the fabrication of metal structures either
indirectly by printing in resins or waxes for a lost-
wax process, or directly in metals or metal alloys'?.
Cobalt-chromium (CoCr)

showed a remarkable results for using in telescopic

From these alloys,

attachment for its precise fitting, high modulus
of elasticity, mechanical strength, less weight
compared to gold alloys, resistance to corrosion and
high biocompatibility'3.

Denture retention is the ability of the prosthesis
to resist vertical (axial) displacing forces,

Retention of overdentures is of high importance
clinically as it determines patients’ satisfaction.
Overall, patients are more satisfied with implant
retained prostheses than with conventional complete
dentures'.

MATERIALS AND METHODS

This clinical study was approved by the research
ethics committee, faculty of oral and dental
medicine, Al-Salam University, Egypt according
to their guide lines which follows the principles
laid down by the Declaration of Helsinki (World
Medical Assembly, Helsinki, Finland).

Patient selection:

Patients selected in this study were completely
edentulous who were rehabilitated by maxillary
complete dentures and mandibular implant assisted
telescopic  overdentures. Those patients were
selected for recall in prosthetic department, faculty
of oral and dental medicine, Al-salam University on
bases of commitment to regular follow up schedule,
oral hygiene assessment at least one year since the

overdenture delivery.
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Patients selected had followed the following
criteria: a) having maxillary complete denture with
proper fitting and service. b) Mandibular implant
assisted telescopic ovedenture with two implants
placed anteriorly in the canine lateral incisor area.
c) Age range 45 — 65 years. d) Gender specification
was not considered. e) Good general health with
no history of heavy smoking or uncontrolled DM
(Diabetes Mellitus). f) Acceptable oral hygiene and
maintenance with no history of periodontal diseases.
Patients came for follow up at least one time 6
months following delivery of the overdentures for
evaluation of retention and patient satisfaction.

Sample size in this study was calculated based on
the power analysis from the findings of a previous
study'>. Twenty patients were selected for this study
and they were divided according to the technique of
telescopic attachment fabrication into:

a. Group A: Telescopic attachment secondary
copings were made of Co-Cr by free hand
technique.

b. Group B: Telescopic attachment secondary
coping were made of Co-Cr by 3D printing
technique.

For both groups, the readymade Titanium
abutments were considered the primary coping
of the telescopic attachment. However some
modifications were made in the lab during
overdenture construction where, milling machine
were used to ensure that all abutments has the 6°
taper as well as 0.3mm occlusal space and 0.03 mm
axial space were created between the two coping to

allow somewhat of lateral movements®?%. Fig. (1)

The secondary coping were made in group A by
the conventional hand free technique, where wax
patterns for the secondary copings were made on
the previously milled abutment then casted into Co-
Cr alloy®. While in group B copings were fabricated
by indirect 3d printing technique, where primary
milled copings was scanned using optical dental
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laboratory scanner then 3d printed in castable resin

which in turn casted into Co-Cr alloy®. Fig. (2)

Fig. (2) Mandibular telescopic Overdenture

Evaluation of the implant assisted overdenture
(IAOD):

This evaluation was carried out within the follow
up period of patients 6 months and 1 year following
IAODs delivery through:

a) Evaluation of IAOD retention:

Force gauge (Dillon GL digital Force Gauge
Dillon® China) was used to measure mandibular
IAOD retention by vertically pulling the denture
from its geometric center. For measurement each

overdenture had been prepared as follows.
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The centers of areas covering the retromolar
pads and the midline were marked on the polished
surface of the denture. A triangle was formed
by connecting these marks, center of which is
considered the geometric center of IAOD. After
placing the overdenture on a duplicate cast, three
18-gauge orthodontic wire lopes were attached to
lingual aspect of the denture, one at its midline and
two posteriors at line, using self-cure acrylic resin.
Three metallic wires were used to be joining in the
center of the denture from which a loop was formed
to be engaged by the hook of the force gauge™®.

Retention measurement was made while pa-
tients were sitting in an upright position and their
heads supported by the head rest in order to keep
their mandibular occlusal plane parallel to the floor.
Upward pull was made while patient is in this po-
sition until denture dislodgement occurs. The force
needed for vertical dislodgment was recorded in
Newton, measurement was made three times and
average was taken. Fig.3

Fig. (3) Measurement of retention by force gauge

b) Patient satisfaction:

Patients’ satisfactiontooverdenture wasevaluated
by allowing patient to answer a questionnaire in

Ahmed Amr Abd El-Moez Abu Sabaa, et al.

Arabic language designed for Implant overdentures
in order to evaluate their overall satisfaction about
the prostheses. Patients were left by themselves after
they took the questionnaires and they were informed
to call the investigator after finishing them.

The questionnaire consisted of seven questions:
1. Question 1: How many times do you take out
your prosthesis because of discomfort?

2. Question 2: How satisfied are you with your
maxillary denture?

3. Question 3: How satisfied are you with your
mandibular denture?

4. Question 4: How satisfied are you in general
with your dentures?

5. Question 5: How satisfied are you with the
functional comfort of your denture?

6. Question 6: How satisfied are you about eating
with your denture?

7. Question 7: How satisfied are you about
speaking with your denture?

Statistical analysis and data interpretation:

Data analysis was performed by SPSS software,
version 26 (SPSS Inc., PASW statistics for windows
SPSS Inc.). Qualitative
data were described using number and percent.

version 26. Chicago:

Quantitative data were described using median
(minimum and maximum) for non-normally
distributed data and mean+ Standard deviation for
normally distributed data after testing normality
using Shapiro Wilk test . Significance of the obtained

results was judged at the (<0.05) level.

e Kiruskal Wallis test was used to compare between 2
studied groups for non-normally distributed data.

e Friedman test was used to compare between
more than 2 studied periods.

e One Way ANOVA test was used to compare 2
independent groups for normally distributed data.

Repeated Measures ANOVA test was used to
compare 2 paired readings distributed data.
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RESULTS

In this clinical study, 20 patients of age (45-65)
were divided in to two groups; 3d printed and free
hand technique for the fabrication of the secondary
telescopic coping. After analyzing data of patients’
satisfaction and overdeture retention the following
was found:

Regarding patients’ satisfaction;

Comparing the two groups at each follow up
appointment reveals that there were significant dif-
ferences (p<0.001) between the two groups only in
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term of general satisfaction with the overdenture af-
ter 1 year and in term of satisfaction in eating with
overdenture after 6 months. However, when using
Friedman test to compare between different periods
in the same group there was a significant difference
(p<0.001) between data of all follow up periods in
both groups except in P2 (difference between base-
line and 1 year follow up) in some terms as shown
in table 1. 3d printed group showed no significant
difference in P2 (difference between baseline and
1 year follow up) in terms of all questions except
question about the prosthesis discomfort

TABLE (1) Comparison of Overall denture satisfaction VAS (Visual Analogue Scale) between studied

groups and during follow up.

Overall denture satisfaction VAS 3d printed Free hand P value#
(Visual Analogue Scale) n=10 n=10
Baseline 8(5-12) 4(2-10) 0.119
How many times do you take out your
After 6 th 2(1-6 0(0-5 0.165
prosthesis because of discomfort? e b Monts (1-6) ©-5)
After 1 year 3(1-7) 2(0-5) 0.218
Friedman test p=0.001* p=0.001*
P1=0.005* P1=0.007*
Within follow up significance P2=0.005* P2=0.009*
P3=0.005* P3=0.01%*
Baseline 5(5-6) 6(5-7) 0.240
H tisfied ith ill
ow safistiec are you With your maxtiary  After 6 months 7(6-8) 7(6-9) 0415
denture?
After 1 year 5(5-7) 6(5-8) 0.09
Friedman test p<0.001* p<0.001*
P1=0.004* P1=0.004*
Within follow up significance P2=10 P2=0.096
P3=0.003* P3=0.002*
Baseline 5(4-6) 6(4-6) 0.194
H tisfied ith
oW satistiec are you with your After 6 months 7(6-9) 8(6-9) 0.434
mandibular denture?
After 1 year 6(5-7) 6(4-8) 0.935
Friedman test p<0.001* p<0.001*
P1=0.01* P1=0.005*
Within follow up significance P2=0.132 P2=0.238
P3=0.003* P3=0.003*
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Overall denture satisfaction VAS 3d printed Free hand P value#
(Visual Analogue Scale) n=10 n=10
Baseline 5(4-6) 5(4-6) 1.0
H isfi i 1 with
ow satisfied are you in general with your After 6 months 7(6-8) 8(6-9) 0206
dentures?
After 1 year 5(4-7) 7(4-7) 0.026*
Friedman test p<0.001* p<0.001*
P1=0.005* P1=0.004*
Within follow up significance P2=0.366 P2=0.014*
P3=0.003* P3=0.004*
Baseline 5(4-6) 5(4-6) 0.510
H tisfied ith the functional
ow satistiec are you with the functiona After 6 months 7(5-9) 8(7-8) 0341
comfort of your denture?
After 1 year 6(4-7) 6(5-7) 0.240
Friedman test p<0.001* p<0.001*
P1=0.014* P1=0.004*
Within follow up significance P2=0.357 P2=0.01%*
P3=0.002* P3=0.003*
Baseline 5(4-6) 5(5-6) 0453
H tisfied bout eati ith
OW satistiec are you about cating wi After 6 months 7(5-9) 8(7-9) 0039+
your denture?
After 1 year 5(4-7) 6(4-8) 0.246
Friedman test p<0.001* p<0.001*
P1=0.017* P1=0.005*
Within follow up significance P2=0.163 P2=0.04*
P3=0.004* P3=0.003*
Baseline 5(4-6) 6(5-7) 0.145
H tisfied bout ki ith
OW SatiStiec are you about speating wi After 6 months 7(6-10) 9(6-10) 0.639
your denture?
After 1 year 6(4-8) 7(5-8) 0.112
Friedman test p<0.001* p<0.001*
P1=0.005* P1=0.005*
Within follow up significance P2=0.191 P2=0.028*
P3=0.002* P3=0.003*

#Mann Whitney U test, *statistically significant

P1: difference between baseline and after 6 months follow up,
P2: difference between baseline and after 1 year,

P3: difference between 6months and 1 year follow up
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Table 2 and fig. 4 Show the comparison between
the two groups in total satisfaction by one way
ANOVA during follow up periods. Free hand
technique had better overall patients™ satisfaction
to overdenture at 6 months 48.20+4.18 and 1
year 39.30+4.34 and almost the same at baseline
38.20+1.23 freehand and 38.60+2.01 3d printed.
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However, no significant difference between both
groups during all follow up periods. Within each
groups, significant difference (p<0.001) was found

during all follow up periods.

Patient satisfaction increased significantly

between baseline and 6 months, then decreased

significantly between 6 months and 1 year.

TABLE (2) Comparison of total satisfaction between studied groups and during follow up.

3D printed Free hand
P value#
n=10 n=10
Baseline
38.60+2.01 38.20+1.23 0.598
mean =SD
Total satisfaction After 6 months 45.40+5.19 48.20+4.18 0.201
After 1 year 36.20+3.68 39.30+4.34 0.102
P value ## p<0.001* p<0.001*
P1= 0.001* 0.001*
P2= 0.001* 0.001*
P3= 0.001* 0.001*
% of change between baseline & after 6 months follow up 17.6% 26.2% 0.357**
% of change between 6 months & 1 year follow up 20.3% 18.5% 0.758%*

#Student t test, ##Repeated Measures ANOVA test ** z test for 2 independent proportions * statistically significant

P1: difference between baseline and after 6 months follow up, P2: difference between baseline and after 1 year,

P3: difference between 6months and 1 year follow up

39.3
38.6
385 38.2
38
375
. 36.2
345 l

3d printed Free hand
N\ J

w
~N

m After 1 year

w
=
v

mean total satisfaction

w
w Uow
a e

Fig (4) Mean total satisfaction values of study groups at baseline
and after 1 year.

Regarding overdenture retention:

Evaluation of overdenture retention by force
gauge revealed that, Free hand group recorded better
mean overdenture retention at 6 months 53.19+10.22
and 1 year 47.64+9.77 and almost the same as 3d
printed at baseline 41.15+7.19. Comparing the two
groups using one way ANOVA at different follow
up periods revealed that there were no significant
difference between the two groups at all follow
up appointments. However with in each groups
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TABLE (3) Comparison of retention between studied groups and during follow up.

3d printed Free hand
Retention P value#
n=10 n=10
Baseline mean +SD 41.15+9.07 41.15£7.19 0.999
After 6 months mean +SD 51.63+£14.24 53.19+10.22 0.783
After 1 year mean +SD 46.41+15.09 47.64£9.77 0.831
P value ## <0.001%* <0.001*
P1= <0.001* <0.001*
P2= 0.052 <0.001*
P3= <0.001%* <0.001*
% of change between baseline & after 6 months follow up 25.5% 29.3% 0.785%**
% of change between 6 months & 1 year follow up 10.1% 104% 0.899%*

#Student t test, ## Repeated Measures ANOVA test ** 7 test for 2 independent proportions * statistically significant

P1: difference between baseline and after 6 months follow up, P2: difference between baseline and after 1 year,

P3: difference between 6months and 1 year follow up

48 47.64
46.41

[
S
‘s’ 44
‘é‘ m Baseline
§ 42 41.15 41.15 = After 1 year
£
40
38
36

3d printed Free hand

- J

Fig (5) Mean retention values of study groups at baseline and
after 1 year.

repeated measures ANOVA revealed that there was
a significant difference (p<0.001) during all follow
up periods except in the period between baseline
and after 1 year in the 3d printed group as shows in
table 3 and fig.5

Retention increased significantly between
baseline and 6 months, then decreased significantly

between 6 months and 1 year in each group.

DISCUSSION

In this clinical study an attempt was made to
evaluate the effect of changing the technique of
telescopic coping fabrication on the overdenture
retention and patient satisfaction. For each group ten
patients were selected based on the power analysis of
previous study of mandibular overdenture retained
by telescopic attachment'®. Selected patients were
not heavy smokers or having history of periodontal
diseases to avoid the risk of implant failure's.
Diabetic patients were followed up regularly by
encouraging them to keep HbAlc value under 7%
to avoid hazardous effect of uncontrolled DM on
bone metabolism'”.

Mandibular implant overdentures were assisted
by two implants in the canine-lateral incisor area
opposed by maxillary complete denture as it was
mentioned in many studies that it significantly
improves the patients quality of life*'. Anterior
position of the implants had a mechanical advantage
of decreasing the seesaw effect that may be increased
by placement of the two implants bilaterally in the
premolar region®.
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Telescopic attachment was used as retaining
device for mandibular overdenture as it provides
high level of patient satisfaction as well maintaining
peri-implant tissue health®'®. The two techniques
for fabrication of secondary copings used in this
study were, free hand techniques which is the long
time used technique and 3d printing which was
reported to result in better retention and higher
patient satisfaction'’. Co- Cr alloy was selected as
the material of choice of the secondary coping as it
has high modulus of elasticity, mechanical strength,
lower weight, high biocompatibility and corrosion
resistance®.

Ensuring that all prefabricated abutment has the
same 6° taper angle was a must to ensure that they
provide the same amount of retention within the
acceptable rang 4-8° as reported in the literature®.
Resilient design of telescopic attachment allow
more freedom in vertical and rotational movements
between copings lowering peri-implant stresses*.

Although there was no significant difference
between the two groups at follow up periods,
Free hand technique had better overall patients’
satisfaction to overdenture at 6 months and 1 year.
This is mostly due to the complexity of the workflow
and several steps and procedures of indirect 3d
printing which might negatively affected the final
copings’ accuracy.!?

Within each group, Patient satisfaction increased
significantly between baseline and 6 months during
all follow up periods, this is because of increased
stability and retention. This finding coincides with a
study that stated there was significant improvement
in satisfaction with speaking, esthetics, comfort
and the stability of the overdentures; these results
are also consistent with another study that reported
decreased difficulty in doing daily activities as
smiling, speaking, and eating after using of implant-
retained overdenture.”

However, patient satisfaction decreased

significantly between 6 months and 1 year. This
mostly happened as a result of the decreased
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retention. This is in line with Ramadan et al
who concluded that the retentive force values
telescopic
significantly decreased after the simulation of 1

for implant-retained overdentures

year of overdenture use’.

Retention increased significantly between
baseline and 6 months, then decreased significantly
between 6 months and 1 year in each group. This
is due to the difference in hardness between the
primary Ti coping material and the secondary Co-Cr
coping material so wear for the secondary copings
by the smooth primary copings happens slowly.”
Also this is mostly attributed to the contact surfaces
between the walls which shown to be enough for
making friction points which with time, shifted
from friction points into friction surfaces, requiring

a greater force to separate copings.*

After
significantly, this is mostly because wear happened

6 months, the retention decreased
between the two copings, even if minor, since they
have different materials with different hardness
values.’ Another point may be due to the resorption
of bone in the posterior residual ridge and the need
of relining to overcome the loss of overdenture fit
posteriorly*.

CONCLUSION

Within the limitations of this study, it can be
concluded that,

e There is no significant difference between
indirect 3d printing and free hand techniques for
fabrication of secondary coping of telescopic
attachment.

e Indirect 3d printing did not provide a valuable
alternative to conventional free hand technique
increased cost

because of and complex

workflow.

* Future studies should be considered with larger
sample size, different techniques and materials
of construction.
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