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1 | INTRODUCTION

A removable partial denture (RPD) is a prosthesis to replace teeth in
a partially edentulous arch and can be readily inserted and removed
from the mouth by the patient.! Inspite of enhancement in preven-
tive dental practices globally, an increased need for fixed and remov-
able prosthetic treatment will still remain in the foreseeable future
due to population growth and extended life expectancy.? Studies
report that around 4.1% of the total Pakistani population above
65 years of age is edentulous, with an expected increase up to 9.3%
by 2030.% Removable partial dentures are still used as conventional
rehabilitation prosthesis for patients of partial edentulism as a pre-
dictable, satisfactory and least invasive treatment option.* Recent
advances in dentistry have shifted the focus to implant supported
restorations as replacement of missing teeth.” The disadvantage of
high cost, surgical risks and complexities associated with implant
supported prosthesis may be a reason that conventional removable
dentures still remain as a popular treatment modality worldwide to
replace missing teeth.’

In Pakistan, Pakistan Medical & Dental Council (PM&DC) pro-
vides the framework for the curriculum and outlines the key com-
petency list for undergraduate dental programmes of the country.
Removable denture fabrication is an essential component in the un-
dergraduate curriculum of Prosthodontics as laid down by PM&DC.
Although, didactic teaching is an essential tool for attaining basic
knowledge of any subject, it does not provide appropriate compe-
tency to the students to perform the skill in independent clinical
settings. Provision of removable dentures is a skill that, like other
dental procedures, has to be demonstrated and practised for better
understanding before the students can provide the same to their
patients.s'7

Dentists gain the relevant knowledge, learn necessary techni-
cal skills and experience in treatment planning for missing teeth in
their formative undergraduate years.g'9 For provision of successful
removable dentures, precise treatment planning and attention to de-
tail are required when designing the denture framework. Deleterious
effects on the oral tissues, that is plaque accumulation, food pack-
ing, undue stress on underlying residual ridge and abutment teeth
can result if a faulty prosthesis is designed and fabricated. This can
lead to gingivitis, dental caries, periodontal problems and excessive
bone resorption in the long term.© It is thus the responsibility of the
teachers at dental colleges to prepare graduates with the right com-
petence and professional attributes to meet the challenges of oral
health care in the community. Lack of clarity and any disparities in
teaching removable prosthodontics may result in misunderstandings
in dental graduates when treating patients in independent clinical
settings, resulting in patient care that may not be up to the mark.

Petropoulos et al** concluded in their study that 18% of dental
schools in the United States have removed construction of RPDs
from the clinical requirements for graduation. They attribute this
finding to the increased use of dental implants in partially edentulous
patients as increasing evidence in literature shows implants to be a
successful treatment modality for replacing missing teeth compared

with conventional RPDs.'? On the contrary, studies from Pakistan
report that dental implant placement and rehabilitation have still not
been adopted as a core competency within the clinical practice of
undergraduate dental education programmes in various colleges.13

Dental undergraduate programmes must continually evaluate
their curricula to ensure that current treatments and techniques are
being taught to the students, so dental health needs of the society
will be met once they graduate.®” Over the years, a number of stud-
ies have been done to assess the methods used to teach removable
partial denture prosthodontics, both theoretically and practically,
to undergraduate students in developed countries.*®%1214 On the
contrary, we found no similar study assessing the current trends
of teaching practices conducted in the dental colleges of Pakistan.
The authors conducted a similar study to assess the current trends
in teaching methods and techniques for removable partial denture
construction in Prosthodontics in Sindh. The objective of the pres-
ent study was to determine the current trends in undergraduate
removable partial Prosthodontics didactic and clinical teaching at
undergraduate level education in colleges of the major provinces of
Pakistan.

2 | METHODOLOGY

This cross-sectional descriptive study comprised of multiple choice
questions regarding current trends of teaching practices of remov-
able partial prosthodontics at undergraduate dental colleges of
Punjab, Balochistan and Khyber Pakhtunkhwa, Pakistan. The ques-
tions were adapted from previous studies with changes made keep-
ing the local context in mind.**> Feedback was also sought from two
medical educationists regarding the clarity, wording and layout of
the questions. The questionnaire was then sent to three senior con-
tent experts and the changes that they advised were incorporated
into the final survey form. The questionnaire was then pilot tested
by administering to 03 head of departments of Prosthodontics.
Once they had filled the survey form, they were questioned directly
by the primary investigator regarding the clarity of the questions or
any ambiguities that they found. Any necessary changes identified
were made in the questions at this time. These measures were taken
to improve the validity of the questionnaire before it was admin-
istered to the rest of the study population.!® Ethical approval was
obtained from Ethical Review Committee (Ref# AUG-2019- PRSO1).

A list of dental colleges in the provinces of Punjab, Balochistan
and Khyber Pakhtunkhwa that are recognised by PM&DC was
obtained.” All heads of Prosthodontics department involved in
teaching undergraduate dental students in three major provinces
of Pakistan, that is Punjab, Balochistan and Khyber Pakhtunkhwa
were included in the study population. Newly established dental in-
stitutes and participants who did not give informed consent were
excluded from the study. The structured questionnaire was dis-
tributed by email in December 2019 to the Head of Department of
Prosthodontics of dental colleges who fulfilled the inclusion crite-
ria. The participants were reminded twice, at two weeks’ intervals,
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by email and phone calls for completion and return of forms. This
self-administered questionnaire consisted of two parts. Part | of the
data collection instrument included the sociodemographic details
of the participants. Part Il of the form consisted of questions that
inquired about the theoretical and practical teaching practices in
the undergraduate removable partial denture course. Email address
and telephone number of the principal investigator were provided
on the forms in case the respondents had any queries regarding the
questionnaire. The privacy of data collection and confidentiality was
maintained throughout the study. If respondents wanted to maintain
anonymity, they were given the option of only mentioning the loca-
tion (province) of institute. Data analysis was done by SPSS v.23.0
(SPSS Inc., USA).

3 | RESULTS

Questionnaires were distributed to thirty-one dental institutes that
fulfilled the inclusion criteria. After repeated reminders, twenty-
six completely filled forms were returned, giving a response rate of
83.9%. Seven out of twenty-six (26.9%) dental schools carry out the
theoretical and practical teaching regarding removable partial den-
tures in the 3™ and 4" year of dental school, 23.1% in the 2" and 3™
year while only one of the schools teach removable partial denture
only in 4™ year. The number of cases of removable acrylic partial
dentures that the students fabricate during their Prosthodontic ro-
tation is shown in Figure 1.

Out of twenty-six, twenty-five dental colleges teach preclinical
laboratory-based removable partial denture courses to their stu-
dents before they start their rotations to treat patients in the OPD.
Students exercise construction of acrylic partial denture, rest seat
preparation, cast partial denture designing and surveying during
their preclinical years. The RPD prosthodontics hands-on exer-
cises carried out by students in their preclinical years are shown
in Table 1. All dental colleges reported that the students are given

v
i}
(L]
i}
=
=
o
o
w
o
[-4
w
[=2]
=
=]
4

6-8.

clinical demonstration of steps of removable partial denture con-
struction before they start working in the dental OPD. The various
methods employed in teaching removable partial dentures (RPDs)
to undergraduate students are shown in Table 2. The topics taught
related to removable partial dentures are shown in Table 3.

The material of choice for primary impressions of removable
partial dentures was irreversible hydrocolloid in 25 (96.2%) of the
dental colleges. One (3.8%) school reported use of both irreversible
hydrocolloid and polyvinyl siloxane. For secondary impressions of
partially dentate arches, irreversible hydrocolloid was also the pre-
ferred material of choice by 21 (80.8%) dental colleges, followed by
irreversible hydrocolloid and poly vinyl siloxane in 03 (11.5%) and
irreversible hydrocolloid and polyether in 02 (7.7%) dental schools.
Twenty-five dental schools advocated the use of green stick com-
pound for border moulding of final impressions in partially dentate
arches while only one institute advocates the use of polyether as
well as green stick compound depending upon different clinical sce-
narios. In cases of mandibular distal extension RPDs, selective pres-
sure technique was taught and practised by students in 18 (69.2%)
colleges, mucostatic technique in four (15.4%) and mucocompressive
in two (7.7%) dental colleges. Modelling wax was reported to be used
for interocclusal records by all dental colleges. One college each also
mentioned use of bite registration paste and polyvinylsiloxane along
with wax for interocclusal record making. Out of twenty-six, stu-
dents of twenty-five schools (96.2%) perform the laboratory steps
for the acrylic removable partial dentures themselves. For mounting
casts when fabricating RPDs, simple hinge articulator is the artic-
ulator of choice in all clinical cases in twenty-two dental colleges
(84.6%). Students of only two (7.7%) colleges use semi-adjustable
articulator, while 02 (7.7%) colleges report use of both the simple
hinge as well as the semi-adjustable articulator. Artificial teeth made
of acrylic resin were used in all twenty-six dental schools.

None of the students fabricate cast partial dentures or implant
supported removable prosthesis during their Prosthodontic rota-
tion. Figure 2 shows the common reasons reported by the dental

8-10.

NUMBER OF ACRYLIC PDS

FIGURE 1 Number of removable acrylic partial dentures fabricated by students during their Prosthodontics rotation
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TABLE 1 Removable Partial Denture (RPD) Prosthodontics
hands-on exercises carried out by students in their preclinical years

Number of

Preclinical RPD Prosthodontics hands-on exercises schools (%)

Acrylic partial denture construction 24(92.3)
Rest seat preparation 02 (7.6)

Surveying 16 (61.5)
Cast partial denture designing 19 (73.1)

TABLE 2 Methods employed to teach removable partial denture
in undergraduate dental colleges

Number of

Teaching methods schools (%)*

Lectures 26 (100)
Hands-on on models 13 (50)
Live clinical demonstrations 26 (100)
Small group discussions 19 (73)

E-learning/ Videos -

2As more than one method can be used by each dental colleges, the
total percentage is more than 100.

TABLE 3 Topics taught related to removable partial dentures in
undergraduate dental colleges

Number of

Topics taught schools (%)*

Cast partial dentures 24 (92)
Interim partial dentures 24 (92)
Precision attachments 07 (27)
Sectional dentures 07 (27)
Implant retained/ supported partial dentures 05 (19)

?As more than one method can be used in the dental colleges, the total
percentage is more than 100.

colleges for undergraduate students not being able to construct
these prostheses. McCracken's Removable Partial Prosthodontics is
the recommended book for teaching removable partial dentures by
all the dental schools. Alongside this, books by Steward, Nallaswamy
and Fenn are also recommended by a couple of schools each. About
one-thirds of the dental colleges (34.6%) recommended journals to

their students apart from textbooks.

4 | DISCUSSION

Over the past few years, emphasis has been placed worldwide to
document the trends in teaching practices in undergraduate dental
schools.2121817 A few of the developed countries have even car-
ried out follow-up studies after a couple of years to assess changes,
if any, in the teaching practices.15’2° On the contrary, we found no
similar study assessing the current trends of teaching practices

conducted in the dental colleges of Pakistan. To ascertain the suit-
ability, a study was first conducted in the dental colleges of only one
province of Pakistan, that is Sindh. We then conducted this survey to
assess the current trends in removable partial prosthodontics teach-
ing and practice in undergraduate dental colleges over the other 03
major provinces of Pakistan. Results of this study can be generalised
to all dental colleges of Pakistan. Even though variations may exist
on individual level, as evident by the results, but as all institutes fol-
low the basic guidelines of the governing body in Pakistan, that is
Pakistan Medical and Dental Council, all have similar trends in didac-
tic and practical teaching methodologies.

Provision of dentures as part of prosthetic rehabilitation of
partially dentulous patients is a skill that a dental graduate should
possess to be able to provide quality dental treatment to patients
once they start their own independent dental practice. Itis therefore
of utmost importance that dental graduates have the basic skill set
pertaining to patient management after graduation. Results of our
survey reported that students of twenty (76.9%) schools construct
less than 10 acrylic RPDs during their Prosthodontic rotation. This
number was even more alarming in Sindh, where students of only 01
school construct 10-12 acrylic dentures during their rotation. These
numbers are a cause of concern as according to the guidelines set by
Pakistan Medical & Dental Council, a minimum of 12 acrylic RPDs
should be fabricated by each student prior to graduation. The mean
number of acrylic partial dentures reported to be constructed in our
study, that is 08 is similar to the number of RPDs constructed by stu-
dents of Turkish dental schools.** Comparable data from developed
countries revealed that students, on an average, constructed a far
less number, that is 02 acrylic partial dentures in United Kingdom and
Ireland and 3-4 in Spanish dental schools prior to graduation.®182
Thus, undergraduate dental students in Pakistan are fabricating a
higher average number of acrylic partial dentures compared to in-
ternational practices.

On the flip side, the practice to fabricate cast partial dentures
is negligent in our undergraduate students. Acrylic removable par-
tial dentures are said to serve as interim prosthesis which should be
replaced in the definitive treatment phase with cast partial denture.
Acrylic dentures are tissue-borne and cover a large portion of the
gingival tissues, thereby effecting periodontal tissues, supporting
residual ridge and abutment tooth.?>?2 Although didactic teaching of
CPD is being carried out in 92% of dental schools, it is alarming that
none of the students are constructing cast partial dentures during
their prosthodontic rotation. The most common reason reported for
this is lack of resources as well as lack of patient affordability at most
dental institutes. This finding is in contrast with studies in developed
countries where students are required to fabricate CPD during their
rotation in prosthodontic department.81121518.23 | 3¢k of exposure
to CPD cases during undergraduate years may be one of the rea-
sons that new dental graduates apparently diverge from guidelines
to prescribe CPDs in general practice and are therefore reluctant to
plan RPD therapy.8 In the authors’ view, dental colleges should make
an effort to provide the necessary resources at subsidised treatment
costs so that the students can be provided the clinical experience
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Reasons for no CPD/ ISP construction

Lack of Resources

m Lack of Affordability

m Both

FIGURE 2 Common reasons reported by the dental colleges for undergraduate students not being able to construct Cast Partial

Dentures (CPD)/ Implant Supported Prosthesis (ISP)

for CPD fabrication during their undergraduate years. This will help
to improve the students training experience as well as enhance their
expertise in rehabilitating CPD cases once they graduate. In the era
of e-learning, simulation-based learning by interactive software
program can be encouraged that would expose the students to de-
signing dentures in various different clinical scenarios, thus helping
them in clinical practice even if they have not treated a multitude of
patients in actual clinical setting.24

More than 90% of dental colleges in our study teach cast partial
dentures as well as interim partial dentures in the theoretical com-
ponent of the subject. Contrary to this, only 07 (27%) colleges in-
clude precision attachments and sectional dentures, while only 05
colleges teach implant retained partial dentures in the undergradu-
ate curriculum. This practice is comparable to results of Dikbas et al.
who concluded that precision attachments and sectional dentures
were presumably more specialised clinical procedures and thus in-
cluded in post-graduation educational programme.14

Preclinical courses are considered as preparatory courses for
clinical practice that helps students to improve their skills as they
enter clinical years. Majority (95%) of the dental schools teach pre-
clinical laboratory-based RPD course to their students. Almost all
dental schools (92%) teach the laboratory steps for acrylic partial
denture construction in the preclinical course. However, students
of only 02 (7.7%) dental colleges were taught rest seat and guide
plane preparation on phantom heads in their preclinical years. Rest
seat preparation is an essential step during the construction of cast
partial dentures. Other important components of preclinical course
such as use of dental surveyor were taught in 19 (73.1%) dental
schools, whereas cast partial denture designing was only taught at
16 (61.5%) dental schools. These steps are essential in the planning
and execution of a CPD and students must be confident in these im-
portant areas prior to treating patients with removable prosthesis. In

|25

a recent study, Khan MF et al“” reported that almost half the dental

practitioners believed that RPD designing was the dental technician's

job instead of their own. As the dentist has firsthand knowledge of
the oral health and condition of the patient, it should be the dentist's
foremost responsibility to design the removable denture, not vice
versa. It is safe to deduce that similar practice would be observed
by dental graduates of today as they are still not getting enough skill
training regarding denture designing in their formative undergradu-
ate years. It is therefore essential to develop guidelines to improve
the standards of preclinical prosthodontics course so that a more
uniform practice is carried out at colleges nationwide.

Most of the dental colleges report use of similar impression
materials and techniques in RPD fabrication. All dental schools use
irreversible hydrocolloid as material of choice for primary as well
as secondary impressions. Use of PVS and polyether was reported
by 2-3 schools along with irreversible hydrocolloid for secondary
impressions. Green stick compound was used by all dental schools
for border moulding of secondary impressions in partially dentate
arches. These findings are in contrast to study done in UK and
Ireland which report that 60% of schools used PVS and only 40%
used irreversible hydrocolloid for final impressions.® A possible ex-
planation for these findings may be related to irreversible hydrocol-
loid being a cheaper material as compared to elastomeric impression
materials and hence more suited to the budget of various private and
public dental colleges. Although irreversible hydrocolloid and elas-
tomeric impression materials both are acceptable means of making
a reliable impression, elastomeric impression materials have better
dimensional stability, adequate working and setting time and more
elastic recovery.}%¢

As noted from our survey, a large majority (84.6%) of schools
reported use of simple hinge articulator to mount casts when
fabricating RPDs. Petropoulos et al,** in his study concluded that
around 98% of dental schools in United States use a semi-adjust-
able articulator to mount casts when planning and fabricating
RPDs. Another study reported the use of semi-adjustable artic-
ulator in as many as 90.9% dental schools.** This practice may
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be justified in developing countries, such as ours, because of in-
creased cost of semi-adjustable articulators, preventing the stu-
dents’ ease of affordability to buy this type of articulator. Never
the less, simple hinge articulators cannot simulate all mandibular
movements in the laboratory setting when fabricating removable
dentures. Recommendations should be put forward to schools
to reiterate the use of semi-adjustable articulators in majority of
cases for mounting casts while fabricating a removable partial
prosthesis, especially when constructing dentures with unstable
occlusion.?”

In this survey, students of all the dental schools (100%) per-
formed laboratory steps for the acrylic RPDs they fabricated for
patients. This is in contrast to studies done in United States, UK and
Turkey where majority of students did not perform laboratory steps
for their clinical cases.!121415 Therefore, in these countries dental
technicians had a major responsibility to complete laboratory-re-
lated steps with minimum student involvement. Performing labo-
ratory steps themselves helps students understand the fabrication
process, better liaise with their dental technicians and laboratories
once they graduate and establish their clinical practice.**

In a study by Packer et al,?®

students reported that they benefit-
ted from demonstration of clinical steps by a faculty member prior
to treating their own patients. It is encouraging to report in our study
that students of all dental colleges are given clinical demonstrations
by faculty before they start their clinical rotations to construct re-
movable partial dentures. Small group discussions are also practised
by 19 dental schools, which may help students understand the con-
cepts better. It is noteworthy that none of the schools reported the
use of e-learning as an aid to teach their students. In this recent era
of digitalisation, dental schools should be encouraged to use alter-
nate teaching strategies such as online videos and virtual teaching
where the students can learn the principles of removable denture
construction. Video-taped recordings should be used more fre-
quently as a learning tool since they have been reported to be as ef-
fective as live clinical demonstrations.'®2? Due to current pandemic
situation all over world (COVID-19), academic halt foisted many den-
tal institutes to use the digitalised learning environment. In such cir-
cumstances, teaching through e-learning has become the main focus
worldwide and thus students would benefit tremendously from the
opportunity to interact by the help of online resources in the ab-
sence of a classroom setup.*®

According to the results of our survey, almost one-thirds of the
dental colleges (34.6%) recommended journals to their students
along with textbooks. Although textbooks are good source of learn-
ing, journals provide more up-to-date evidence-based knowledge
regarding the subject. Faculty of dental colleges should thus be en-
couraged to recommend journals to their students so they would
have up-to-date knowledge regarding the subject.

According to results of our study, implant-supported/ retained
partial dentures are taught at very few dental colleges of Pakistan.
Khan FR et al in 2016 concluded that more than 50% dental schools
all over Pakistan do not teach the prosthetic rehabilitation part
of implant dentistry in the undergraduate curriculum.** This is in

contrast to study done in United Kingdom where the implant den-
tistry is taught in majority (81%) of dental schools by faculty of Oral
Makxillofacial and Restorative department.27 Moreover, none of the
dental schools in Pakistan provided either observation of live surgi-
cal procedure or surgical implant placement procedure to their stu-
dents during their Prosthodontic rotation. This is similar to a study
conducted in dental schools of United Kingdom and Ireland where
direct clinical experience provided to students in restoring and plac-

ing dental implants remains low and similar to previous finding.”’20

4.1 | Recommendations and future directions

The present study highlights the deficiencies in teaching method-
ologies and practices in undergraduate removable partial denture
prosthodontics in different dental colleges of Pakistan. It should
be kept in mind that these are self-reported practices of the heads
of department and thus should be pondered upon with caution.
Further studies should be planned in which students' input on the
teaching methods and trends of removable partial prosthodontics
education in undergraduate years be compiled and then compared
to results found in this study. Also, study focusing on the under-
graduate students’ perspectives and confidence in managing pa-
tients who require removable partial dentures can be conducted.
Even though there is widespread use of implants across the world,
the importance of conventional removable partial denture fabrica-
tion has its own importance considering the economic condition of
patients reporting to dental institutes in our part of the world. As
the construction of cast partial dentures by the undergraduate stu-
dents is negligible, therefore, it is imperative that CPD construction
should be reiterated in the dental curriculum in the preclinical and
clinical years. In light of the results of this study, recommendations
can be put forward to governing educational body of Pakistan to
help improve the curriculum needs and thereby the clinical practice
of undergraduate students.

5 | CONCLUSION

This survey is the first to comprehensively report the teaching prac-
tices of removable partial Prosthodontics in undergraduate dental
colleges of Pakistan. Faculty of all twenty-six dental colleges provide
clinical demonstrations of steps of removable acrylic partial denture
construction before students start working in the dental OPD. Most
of the dental colleges report use of similar impression materials and
techniques in removable partial denture fabrication. Even though
more than 90% of dental colleges in our study teach cast partial
dentures as well as interim partial dentures in the theoretical com-
ponent of the subject, none of the students construct these in their
undergraduate clinical rotations. Efforts should thus be focused on
improving the teaching practices so as to improve practical skills of
students, so they are better prepared to manage partially dentate
patients once they graduate.
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