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Introduction
Since the 1980s, in dentistry, the introduction of prosthetic 

rehabilitation on implants to restore full and partial edentulous 
increased progressively given the success and predictability of them 
. Hence, for the large number of complete denture wearing patients 
with difficulties in handling by poor preparation and severe atrophic 
ridges, rehabilitation with overdentures to implants, became the most 
important and reliable advancement and solution in dentistry .In 
therefore face this new reality, the new dentists must have a profile 
that includes these areas in their training.1,2 The use of osseointegrated 
implants according to studies of Branemark has allowed great 
therapeutic possibilities for patients with atrophic ridges.3 In addition 
overdentures retained to two implants offer for those efficient 
masticatory function, good retention and therapeutic satisfaction, with 
95% success.4,5 The denture retention can be achieved with a variety 
of connection systems to those implants, of which the ball abutment 
with O-ring system would be the best evaluated.6,7 Satisfaction or 
comfort of patients with prostheses, expresses the degree of personal 
satisfaction in functionality, aesthetics, phonetics and sociability, and 

can be assessed with several different questionnaires described in the 
literature.8−11 

The Introduction of the teaching of rehabilitation on implants 
in dental curriculum has been undisputed, first in the graduate and 
then gradually in most undergraduate dental schools in the world. In 
USA 65% of the dental schools this was taught since 1985 in dental 
implantology level conferences.12 Later, in the 90s, were published 
the first curriculum guides for teaching at the undergraduate 
implantology.13,14 In addition, early studies on implantology curriculum 
are published in almost all dental schools in North America, according 
to which 85% of them already included in the undergraduate 
implantology.15 Studies in 54 dental schools in the US revealed that 
84% undergraduate students take a course in implantology and 16% 
haven’t possibility because dental schools did not have to offer no 
such studies.16 Other studies in Europe in 56 dental schools in 33 
countries, described that 75% of them requiring students to take 
courses in implantology.17 The courses were held on 4th and 5th year 
of the career with a duration of 4.2 months on average, with 11-50 hrs 
and 8 hrs theoretical laboratory; 80% of faculties who lectured the 
courses were specialist in removable dentures; and 63% of students 
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Abstract

Purpose: Removable Prosthodontic, Dental School, University of Concepción, 
with support of two suppliers of implants, from 2006 began a pilot undergraduate 
curriculum modification for teaching implantology and prosthetic rehabilitation 
making mandibular overdentures retained to two implants. This study describes the 
entire process of curricular modification. 

Methods: 422 edentulous patients were rehabilitated with complete dentures for 422 
year undergraduate students of the 4 years undergraduate 2007, 2008, 2009, 2010 
and 2011, in Removable Prosthodontic, Dental School, Concepción University. Of 
the 422 patients, 97 patients with atrophic edges were selected to install Branemark 
implants (2007,2008 and 2009) and Zimmer implants (2010 and 2011) subsequently 
connected to mandibular overdentures. To ensure that all undergraduate students had 
the same experience, each course was organized annually in groups of four students, 
who participated in installation of implants and overdenture connection, tutored by 
faculties guide. Students and faculties guide were previously trained by specialists 
from the School in osseointegration and Prosthetic Rehabilitation on implants. In 
selected patients, prosthesis retention and the therapeutic satisfaction with them, 
was evaluated before and after installing the implants; connection to overdentures 
were made by students in Removable Prosthodontic. Opinion Survey was applied to 
students about this curricular experience. 

Results: The results of measurements Prosthesis Retention and Satisfaction 
Therapeutics in patients, and the opinion of students, revealed statistically significant 
changes. 

Conclusion: This results indicated the desirability of continuing the experience 
because it had a positive impact on the physical, mental and social well-being of 
selected patients, and attitude of students.

Keywords: overdenture undergraduate, satisfaction, overdenture retention, opinion 
students
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were required to attend surgeries and prosthetics that will connect the 
installed implants.

In Chile, 2009, the Program of Oral Rehabilitation mention 
Prosthesis Graduate, Faculty of Dentistry, applied a survey in 27 
dental schools of differents universities in the country, which revealed 
that the curriculum in 26 dental schools did not consider teaching 
Implantology and Rehabilitation at the undergraduate level, and in 
only one of them was dictated. Although the Faculty of Dentistry in 
Chile increased by uncontrollable number and rapidly in recent years, 
very few have developed the theme of rehabilitation and implantology, 
in the Undergraduate area, although students show great interest in 
having a contact with this subject in a theoretical and practical level 
basic earlier in the curriculum. Currently, compulsory curriculum 
in 38 schools of the country have not yet considered the teaching of 
implantology in theoretical and clinical form at the undergraduate, 
according to information presented on their websites; only a faculty 
continues proving practical and theoretical contentsin prosthetic 
rehabilitation clinic and implantology in the course of Removable 
Prosthetics.18

In this study, the experience of Prosthesis Removable discipline of 
the Faculty of Dentistry is described. This Faculty dictates theoretical 
and practical content progressively distributed in the curriculum, and 
clinical activity in the Removable prosthetic rehabilitation retained to 
two implants, to level 4th and 5th year of Dentistry as a mandatory 
requirement from 2007 to the present.

The aims of this study were:

1.	 Determine the average annual edentulous patients with mandibu-
lar edges not candidate for retaining prosthesis Removable Pros-
thesis, Faculty of Dentistry.

2.	 To enable undergraduate students of Dentistry in overdentures 
retained to two implants, rehabilitating edentulous patients with 
severe atrophic mandibular ridges.

In patient selected for implants of years 2008 to 2012, to evaluate 
the retention and patient therapeutic satisfaction with implant-
retained dentures with early loading, before and after connecting to 
the implants. Evaluate the teaching model undergraduate Prosthetic 
Rehabilitation with overdentures retained to two implants, Removable 
Prosthetics School of Dentistry, with the opinion of undergraduate 
students on applied experience.

Material and methods
This study was approved by the Ethics Committee.

To determine the percentage of patients with unfavorable and 
atrophic edge of total edentulous who attend annually Clinical 
RemovableProsthetics were considered and evaluated all patients 
rehabilitated with conventional complete dentures without implants 
from 2008 to 2012. Clinical examination of their treatments according 
to clinical charts included, evaluation of stability and retention of 
prosthesis, Vertical Dimension, Centric occlusion, balanced occlusion, 
use of prostheses and classification of edge. The total of 422 students 
dentistryof Removable prosthesis who were: 91 (2008), 81 (2009), 
89 (2010), 78 (2011) and 83 (2012), in Prosthesis Removable 
received clinical theoretical contents of osseointegration, implant 
surgery and prosthetic rehabilitation on implants.In addition, they 
attended preclinical surgical and prosthetic rehabilitation on implants, 
taught by Implantology and Rehabilitation faculties and supported 
by Nobel Biocare material and ZIMMER material; each student in 

fourth year performed prosthetic rehabilitation of edentulous patient 
bimaxillary to the insertion and termination (subject requirement at 
Removable Prosthesis); and as there was no patient Overdenture for 
each student, the total course was organized in groups of 4 students 
each to participate in the installation of implant surgeries in selected 
patients; later, in the fifth year the same groups of students performed 
the connection of the prosthesis to the implants; all clinical actions 
were supervised by Removable Prosthetics and implantology faculty 
professors. This academics were trained previously with theoretical 
clinical course prosthetic rehabilitation and implants.

Patients

From Total of 422 patientscomplete dentures wearers considered, 
97 patients (18 in 2008, 23 in 2009 and 18 of 2010 patients, 21 
of 2011 and 17 of 2012) with the atrophic ridges were selected to 
install implants, according to inclusion and exclusion international 
criteria (Table 1). The Complete denture rehabilitations of all patients 
including those selected for implants were performed by four year 
students in the fourth year as part of their regular requirements in 
Prosthesis Removable clinic under supervision of their faculty. 
Informed consent was requested of the patients selected to install 
implants. Every clinical course, at the level of the fourth year, was 
organized in teams of four students to participate in surgery implants 
placement in Overdenture patient selected. The placement of implants 
was performed with early loading by the implant surgeon helped 
by students in each team. The Implants were MK3 and MK4 Nobel 
Biocare and TSVB MTX surface Zimmer. Abutments type sphere 
were used for all implants; and connections were made with gold cap 
for Branemark implants and housing cap for implantZimmer. The 
Implants were installed with torque for early loading were Biocare 
Implants: 36 (2008), 46 (2009) and 36 (2010); and Zimmer: 42 
(2011) and 34 (2012). Later, during the fifth year of dentistry, clinical 
Removable Prosthetics, the same team of students performed controls 
and connection of these implants to overdenture, supervised by the 
removable prosthetic faculty.

Table 1 Patients selected for overdentures retained to two conventional 
implants

Year 2008 2009 2010 2011 2012 total

Total students 91 81 89 78 83 422

Total patients 91 81 89 78 83 422

Patients Selected FOR  18 23 18 21 17 97

Retention and therapeutic satisfaction evaluation

Retention

Retention overdenture to the implants was measured with a 
digital dynamometer (Lutron Digital Force Gauge; Lutron Electronic 
Enterprise Co., Ltd., Washington, DC). A stainless steel hook was 
located in the middle of the lingual edge of the denture, and the other 
end was connected to a dynamometer. Retention overdentures was 
measured before placing the implants and again at 1 and 3 months after 
implant placement. The average of three retention measurements of 
the dentures to the implants was recorded at each of the observed time 
points.All measurements were obtained from all selected patients.19

Therapeutic satisfaction

In the same session, the therapeutic satisfaction survey of the 
University of Concepcion’s Faculty of Dentistry’s Oral Prosthetic 
Rehabilitation Program Graduate was applied at different stages.19 
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The survey consisted of 19 questions. Question 10 assessed the 
chewing ability of patients with 13 specific foods. Each food received 
an individual score. The following items were included on the 
patient survey: frequency or use of the prostheses; comfort level; 
denture retention; denture stability during opening; denture stability 
and retention during speaking; denture retention and stability while 
chewing; the presence of “clack” sounds while speaking; the presence 
of pain; the presence of check-biting; limitations on individual diets; 
the degree of difficulty while eating bread, toast, cheese, lettuce, boiled 
potatoes, roasted vegetables, raw carrots, apples, walnuts, almonds, 
peanuts, roasted chicken, or chocolate; the presence of masticatory 
muscular fatigue, difficulty in swallowing, esthetic appearance; social 
interactions and individual mood; and finally the influence on their 
quality of life. Each item was assigned an individual score, ranging 
from 0 (worst) to 4 (best), and thereby the sum of the individual scores 
resulted in the total level of therapeutic patient satisfaction (Table 
2).19 The Student opinion about the experience or curricular modality 
in which participated was obtained with a survey view 17 items, of 
which 5 items were considered to present the trend of opinion.

Table 2 Therapeutic satisfaction ranges

Therapeutic satisfaction ranges

Very poor 0 to 73

Poor 74 to 100

Good 101 to 127

Very good 128 to 148

Thisanonymous survey included the following items:

Question 1: Are you interested in the subject of rehabilitation and 
implantology?

Question 2: How do youevaluateyourself in terms of knowledge 
on rehabilitation and implantology?

Question 3: How teaching of implantology and rehabilitation 
should be?

Question 4: At what time the delivery of theoretical-practical 
knowledge should be?

Question 5: How important do you consider the curricular applied 
experience?

Statistical Analysis of all the results was performed using the 
Student test for satisfaction survey, and with the Friedman test for 
measurements of retentions.

Results
Total patients wearers before selection for Overdentures

To determine the clinical characteristics of mandibular edges 
and wear of conventional dentures without implants, when patients 
applied for their new rehabilitation, a total of 422 patients wearers (91 
(2008), 81 (2009), 89 (2010), 78 (2011) 83 (2012) ) were evaluate. The 
clinical characteristics of mandibular ridges were favorable in 34% of 
patients and unfavorable in 66% of patients (Figure 1). Percentage 
of permanentwear in422 patients complete denturewearerswere 87 % 
for Permanent wear and 3 % non wear (Figure 1). The retention of 
the conventional mandibular prostheses without implants revealed to 
bad in 58% of the cases and good and regular in 42% (Figure 1). The 
therapeutic satisfaction with their conventional prostheses without 
implants was unsatisfactory in 29% of the cases, and satisfactory or 
very satisfactory in 71% (Figure 2). 

Figure 1 Characterics of mandibular edges patients and permanent wear 
complete denture in total of 422 patients weares before selection for 
overdentures implant retained from 2008,2009, 2010 2011 and 2012 years

Figure 2 Retention mandibular denture and Therapeutic satisfaction with 
denture in 422 patients complete dentures wearers before selection for 
overdentures implant retained from 2008, 2009, 2010, 2011 and 2012 years.

Patients selected with overdentures connected to 
implants

Of the 422 patients rehabilitated, a total of 97 patients (18 in 2008, 
23 patients in 2009, 18 in 2010, 21 patients in 2011 and 17 in 2012) 
were selected for implant installation and connecting to mandibular 
overdenture (Table 1). In the group of patients with overdentures, 
retention to the implants revealed the following average values per 
year expressed in newton, (Figure 3). Newton retention measured 
before installing implants had a PM of 0.06 Newton, with a minimum 
value of 0.03 Newton and a maximum of 0.18 Newton.

Figure 3 Retention of mandibular overdentures connected to two conventional 
implants Branemark (2008,2009 and 2010) and Zimmer(2011 and 2012) in 
97patients selected before and after connection.

Retention measured after one month of installation and when the 
implants were connected was a PM of 22 Newton, with a minimum 
of 1 Newton and a maximum of 32 Newton (Figure 3). Results of 
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the therapeutic satisfaction in the 97 patients with overdentures 
retained to two implants before and until 3 months after the implants 
were installed and connected, the following average values per year 
are revealed, (Figure 4). The therapeutic satisfaction in score after 
installing the implants was BAD with a PM of minimum value of 76 
and a maximum of 110. The therapeutic satisfaction assessed at one 
month after the implants were installed and connected was GOOD 
and VERY GOOD, with a PM of 130, a minimum value of 128 and 
a maximum of 131 (Figure 4). The therapeutic satisfaction assessed 
at three months after the implants were installed and connected was 
GOOD and VERY GOOD, with a PM of 132, a minimum value of 
120 and a maximum of 133 (Figure 4). The Therapeutic Satisfaction 
for the patients Branemark system (2008, 2009, 2010) and patients 
Zimmer system (2011,2012) were similar and no different statistically 
significant.

Figure 4 Therapeutic satisfaction in the 97 patients with overdentures retained 
to two implants (Branemrk 2008, 2009, 2010; Zimmer, 2011, 2012) before and 
until 3 months after the implants connection.

Opinion of the undergraduate students on experience of 
overdentures

The opinion survey of the students to this experience according 
five question selected reveals the following results:

Question 1: Are you interested in the subject of rehabilitation and 
implantology?

Yes, they are very interesting= 98%; No, they are not interested=2%; 
No answer= 2%

Question 2: How do youevaluateyourself in terms of knowledge 
on rehabilitation and implantology?

Only Have read, non applicable=82%; could apply= 13% ; do not 
know= 5%

Question 3: How teaching of implantology and rehabilitation 
should be?

Elective subject= 3%, independent subject= 42% ; compulsory 
content in curriculum= 54%

Question 4: At what time the delivery of theoretical-practical 
knowledge should be?

Beginning carrer = 2%; only clinical courses= 29%; progressively 
from 1rst to 5th= 69%

Question 5: How important do you consider this curricular applied 

experience?

Yes, very important= 90%; not= 8% no answer= 2%

Discussion
A total of 422 patients carriers were examined prior to both 

rehabilitation and installation of implants. Of these, 66% have 
unfavorable edges and 58% of these patients have a deficient retention 
of their prostheses. TABLE 1 .These values are lower than those in 
other Studies.20,21

Despite that only 29% of the patients examined are unsatisfied 
with their prostheses, 71% of the same patients is revealed satisfied 
or very satisfied with their prostheses. Fig 1. This percentage differs 
from the high rate of dissatisfaction of patients with conventional 
prostheses showed by other Studies.20,21 However, results of this study 
indicate that 85% of the patients used both prostheses.

Dissatisfaction would be related to this lack of retention, according 
to other authors. 21 Later, in the 93 patients selected for implants, 
retention of the mandibular prostheses significantlyincreased when 
connected them with implants with average values of 1.64 kgrs 
(Figure 3). 

Retention to traction obtained in this study for the mandibular 
overdentures before connecting them to the implants was PM of 0.55 
N (0.25 N in the lowest and 0.74 in the highest retention), and after 
the connection the overdentures with ball pillar resistance to traction, 
increased to a PM of 17.5N (30.4% the highest resistance and 11.6 
N in the lowest) (Figure 3). These results are highly significant, 
they appeared in 100% of the patients, they are consistent with the 
literature, and they are within the expected range and described 
by other authors.9,10,18,19,22,23 In the same patients, in this study, the 
therapeutic satisfaction increased significantly, with previous values 
to the connection of PM 90 points (poor or bad), a PM 130 points 
(satisfactory or very satisfactory), post connection prosthesis implant 
(Figure 4). 

Satisfaction scores obtained in this study are significantly 
higher in the treatment with mandibular overdentures retained with 
two implants compared to conventional treatment with maxillary 
removable dentures. There is evolution from the beginning as 
unsatisfactory and unsatisfying Therapeutics Satisfaction, 30 days 
pass inserted prostheses acceptable and satisfactory, and subsequently 
connected to the implants prostheses passed to a category of very 
satisfactory (Figure 4). These results are consistent with other studies, 
patients with other numbers, different age groups, different types 
of connections and different types of surveys to measure the level 
of patient satisfaction, but can be comparable because they involve 
similar parámeter5,7,10,24,25 Another study comparing satisfaction 
before and after prosthesis implant connection with ball abutment 
and locator, saw significant differences for both7 also consistent 
with this investigation. Other results that compared Therapeutics 
Patient satisfaction among conventional prostheses and overdentures 
describe significant differences between the variables, independent 
of the type of survey utilizado, findings are also consistent with the 
present study.24,26,27 The opinion of students regarding the compulsory 
curriculum change is highly favorable and significant. They say 
that in front Question 2, only they have read; and about question 1, 
Yes, they are very interesting. And the teaching of implantology and 
rehabilitation must be compulsorycontent in curriculum (question 
3) and progressively from 1rst to 5th (question 4). Then, it is very 
important consider the this curricular applied experience (question 5).
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Conclusion
85% of all patients rehabilitated at the Faculty wearing both types 

of permanent prosthesis, despite the unfavorable condition of his 
atrophic edges. Patients rehabilitated with implants reveal a therapeutic 
retention and satisfaction with their highly significant prosthesis 
in the observed periods. Undergraduate students who participated 
in the modality expressed an opinion and favorable disposition to 
consolidate this change and extend it to other rehabilitation disciplines. 
Compulsory implant rehabilitation activity in the undergraduate is 
very positive in the academic and social aspect.
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