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Objectives: To evaluate the communication between dentists and dental technicians in Lis-
bon for the construction of metal frameworks for removable partial dentures (RPDs).
Methods: This observational study’s target population was laboratories in Lisbon. Data were
collected through a questionnaire including six categories: medical prescription, conven-
tional definitive impression and its disinfection, digital impression, analysis of study and
working casts, and design and construction of the metallic structure. Dental technicians
completed the questionnaire after consulting the medical instructions and observing the
stone casts. The variables were subjected to descriptive statistics.
Results: Three laboratories agreed to participate in this study, and the final sample included
53 entirely completed questionnaires. All definitive casts were obtained by conventional
impression, with a universal tray (67.9%) and alginate (84.9%). The laboratories disinfected
all impressions, mostly with sodium hypochlorite (98.1%), and the dental technician ana-
lyzed 84.9% of the casts in the parallelometer. There were no pre-prosthetic preparations in
66% of the working casts. The dentists provided design instructions in five cases, and only
one delivered a drawing on paper. All metal frameworks were made in cobalt-chromium,
mainly by electronic induction casting (96.6%).
Conclusions: The dentist did not provide the dental technician with most of the design and
planning instructions required for constructing removable partial dentures. This finding
confirms the lack of communication between clinics and laboratories in Lisbon. (Rev Port
Estomatol Med Dent Cir Maxilofac. 2023;64(4):162-169)
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Comunicacgao entre médicos dentistas e técnicos de prétese em Lisboa
para a realizac¢do de esqueletos metalicos de préteses parciais removiveis

RESUMO

Palavras-chave:

Ligas com cobalto-crémio
Comunicacao

Clinica dentdria

Laboratério de prétese dentaria
Prétese dentaria

Prétese parcial removivel

Objetivos: Avaliar a comunicacdo entre médicos dentistas e técnicos de prétese dentaria em
Lisboa para a confecdo de uma estrutura de prétese parcial removivel esquelética.
Métodos: Foi realizado um estudo observacional cuja populagdo-alvo foram laboratérios na
area metropolitana de Lisboa. A recolha de dados foi realizada através de um questionario,
que recolheu informagao de 6 categorias: guia de requisi¢do médica, impressao definitiva
convencional e respetiva desinfecao, impressao digital, andlise dos modelos de estudo e de
trabalho, e desenho e construcao da estrutura metalica. O preenchimento do questionario
foi realizado pelos técnicos de prétese com consulta das requisi¢des médicas e dos modelos
de gesso. Foi realizada estatistica descritiva das variaveis.
Resultados: Trés laboratérios aceitaram participar no estudo. A amostra incluiu 53 questio-
nérios completamente preenchidos. Todos os modelos definitivos foram obtidos por impres-
sdo convencional, com moldeira universal (67,9%) e alginato (84,9%). Todas as impressdes
foram desinfetadas no laboratério, maioritariamente com hipoclorito de sédio (98,1%). A
andlise com paralelémetro foi realizada pelo técnico de prétese em 84,9% dos casos e 66%
dos modelos de trabalho nao tinham preparagoes pré-protéticas. Verificou-se que o médico
dentista transmitiu instrugoes sobre o desenho em 5 casos e apenas num caso enviou o
desenho em papel. Todas as estruturas metalicas foram obtidas em cobalto-crémio e o
método mais usado foi a fundic¢ao por inducéo eletrénica (96,6%).
Conclusées: A maior parte das instrugoes do desenho e do planeamento para a construgao
de préteses parciais removiveis ndo foram fornecidas pelo médico dentista ao técnico de
prétese dentaria, verificando-se uma comunicagéo insuficiente entre clinicas e laboratérios
em Lisboa. (Rev Port Estomatol Med Dent Cir Maxilofac. 2023;64(4):162-169)
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Introduction

In recent years, the population of partially dentate adults has
increased compared to fully edentulous ones.’? According to
the 2022 oral health barometer, 48.5% of the Portuguese pop-
ulation has 1 to 8 teeth missing, and 6.4% are completely
edentulous.?

Edentulous spaces can be rehabilitated with fixed bridges,
implant-supported prostheses, or removable prostheses. A re-
movable partial denture (RPD) with a metal framework is often
the simplest and most cost-effective solution for treating pa-
tients with multiple edentulous areas.>-

According to the European Union Medical Device Regu-
lation, removable prostheses are considered medical devic-
es.” Thus, the ethical and legal guidelines indicate that, in
the fabrication of an RPD, the dentist is responsible for plan-
ning and prescribing the prosthesis and giving the laborato-
ry all the necessary instructions for its manufacture accord-
ing to the prescribed design.*®81° Principles of good practice
indicate that fabricating an RPD requires a team approach
involving the clinician, the dental technician (DT), and the
patient.?®

The dentist must inform the DT about the following pa-
rameters for RPD construction: the abutment teeth’s peri-
odontal status, the patient’s expectations, and aesthetic

parameters. The dentist should also include pre-prosthetic
preparations in its planning, which are essential for a suc-
cessful treatment. In turn, the DT may analyze other param-
eters in a parallelometer, such as the parallelism of abut-
ment teeth and undercut areas, and transmit them to the
dentist.*710

However, the literature shows that the above is not hap-
pening in clinical practice. In Ireland, Lynch and Allen re-
ported that 53% of RPD prescriptions received by DTs did not
include a design of the metallic structure.’ In Saudi Arabia,
Nassani and Alotaibi’ concluded that 64.2% of RPD cases
were planned exclusively by the DT. In the United Kingdom,
Rice et al.’® observed that 48% of RPD prescriptions did not
include occlusal rests, and 30% of the prescriptions that did
(51.5%) did not have rest seats in the casts. In Portugal,
Canico® and Alves® reported that the DT did not receive de-
sign instructions from the dentist in 80% of the cases in
Porto and 90.9% of cases in Lisbon, respectively. Thus, al-
though communication between the laboratory and the clin-
ic is essential, it is often insufficient, ambiguous, or even
neglected.

This study aimed to evaluate the communication between
the dentist and the DT for RPD framework construction by
collecting data about fabrication methods and design from
Lisbon dental laboratories.
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Material and methods

This observational study’s target population was dental labo-
ratories in Lisbon. Written invitations were sent to laborato-
ries that fabricate RPDs in November 2021. All laboratories
that voluntarily agreed to participate were included in the
study. The study was previously approved by the Ethics Com-
mittee of the Faculty of Dental Medicine of the University of
Lisbon (October 2021).

Study data were collected through a questionnaire adapt-
ed from the one Avrampou et al.# applied to a Greek population
in 2011. The adaptation included adding questions about dig-
ital impression and CAD-CAM techniques and removing ques-
tions about prosthesis components for RPDs (because the orig-
inal questionnaire is very long). Three experts (oral health
professionals and researchers with experience in question-
naire construction) reviewed the adaptation by verifying the
questions’ relevance and clarity. Afterward, a pre-test with one
laboratory confirmed the questionnaire’s applicability (De-
cember 2021). All laboratories received instructions on how to
complete the questionnaire and completed three question-
naires in the presence of the researcher.

The questionnaire included 19 multiple-choice questions
about RPD’s design process and fabrication, namely related to
the dentists’ prescriptions (2 questions), definitive impression
(1 question), conventional impression and its disinfection (5
questions), digital impression (2 questions), cast analysis (2
questions), design (4 questions), and metallic framework (3
questions). A DT filled out a questionnaire for each RPD case
with a metal framework after analyzing the dentist’s prescrip-
tion and the cast. The questionnaire was available for the lab-
oratories between February and April 2022.

Statistical analysis was performed with SPSS version 29.0
(IBM SPSS Statistics, New York, NY, USA). It included descrip-
tive statistics, namely all variables’ absolute and relative
frequencies.

Results

Only three of the previously invited laboratories agreed to
participate voluntarily. They were established in three parish-
es of the municipality of Lisbon: Alvalade (lab A), Campolide
(lab B), and Olivais (lab C).

After rejecting all questionnaires that were incomplete or
had incoherent answers, the sample consisted of 53 entirely
completed questionnaires: 16 from lab A, 14 from B, and 23
from C. Each questionnaire was completed based on a single
case’s prescription, impression, and cast.

Most prescriptions (62.3%), all in a laboratory form, were
sent by general dentists (Table 1). The identifying information
in the prescriptions was mostly identification of the patient
by name (81.1%), followed by dates of start and delivery of the
prosthesis (34%), coded identification of the patient (28.3%),
and name and address of the laboratory (18.9%). Only one of
the guides had the dentist’s signature and professional card
number. Two requests did not include identifying information
(Figure 1, Table 2).

All casts for RPD manufacture were obtained by conven-
tional impression (100%); no case used digital impression. Al-
ginate was the most used impression material (84.9%), fol-
lowed by elastomers (13.2%). Definitive impressions were
made just with a universal tray in 67.9% of the cases (Figure 2,
Table 3).

All laboratories disinfected every impression received, re-
gardless of having information on prior disinfection in the

Table 1. Training level of the requesting dentist (n=53).

n(%)
General dentist 33(62.3)
Dentist with advanced training in prosthodontics 16 (30.2)
Unknown 4(7.5)

100

(%)
8

40
30
20

10

Laboratory's name and  Dentist's signature and Patient's name

address profissional card number

Prosthesis start and  None of those mentioned

delivery dates

Patient's coded
identification

Figure 1. Frequency of information included in medical prescriptions.
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Table 2. Frequency and type of identifying information in the prescriptions (n=53).

Laboratory’s name

Dentist’s signature
and professional

Patient’s name

Patient’s coded

Prosthesis’ start

None of those

and address card number n (%) identification and delivery dates mentioned
n (%) o § n (%) n (%) n (%)
n (%)
Yes 10 (18.9) 1(1.9) 43 (81.1) 15 (28.3) 18 (34) 2(3.8)
No 43 (81.1) 52 (98.1) 10 (18.9) 38 (71.7) 35 (66) 51(96.2)
2% 29,
13%
30%
68%
85%
Alginate Elastomer Unknow Universal Individual Unknow
A B

Figure 2. A) Impression material used for definitive impression; B) Tray used for fabricating removable partial dentures.

Table 3. Type of impression material and tray used (n=53).

n(%)
Alginate 45 (84.9)
Elastomers 7 (13.2)
Unknown 1(1.9)
Individual tray 36 (67.9)
Universal tray 16 (30.2)
Unknown 1(1.9)

dental clinic. The prescriptions did not give that information
in 20.8% of cases. The material most used by laboratories for
disinfecting impressions was a solution of sodium hypochlo-
rite (98.1%) (Figure 3, Table 4).

In 84.9% of the cases, the DT analyzed the casts in the
parallelometer (Figure 4). Moreover, the DT planned the design
for the RPD construction in 98.1% of the cases. The dentist and
the DT did not work together in planning the design in any of
the cases. In addition to the prescription, the dentist gave the
laboratory instructions on the design of the skeletal RPD in five
cases, mostly via telephone/mobile phone (7.5%). In one case,
the dentist provided a drawing of the RPD structure on paper,
with design instructions for the larger connector and the
clasps of the metallic structure (Table 5).

Only 34% of the working casts had pre-prosthetic prepara-
tions. These cases included preparations for occlusal and cin-
gular rests (34%) and lingual and proximal guide planes (5.7%)
(Figure 5, Table 6).

AllRPD metallic structures manufactured in the laboratories
were produced from cobalt-chromium alloys (Co-Cr), and most
were manufactured by electronic induction casting (96.6%).

Discussion

Not all laboratories can fabricate Co-Cr RPDs because the nec-
essary equipment implies significant financial costs. Thus,
they often forward these works to central laboratories, usually
in large cities. Therefore, we analyzed laboratories in Lisbon.
Teamwork and communication between the laboratory
and the clinic are essential for constructing RPDs. The dentist
is responsible for including instructions for the RPD fabrication
in the prescriptions, as well as the laboratory’s name and
address, the dentist’s signature and professional ID number,
the patient’s identification by name or code, and the prosthe-
sis’ start and delivery dates.®'%1? In the present study, none of
the prescriptions contained all that information, and two had
no information. These alarming data indicate that prostheses
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0% 2%
21%
79%
00" 98%
Disinfected  Unknow Yes m No Sodium hypochlorite Glutaraldehyde
A B c

Figure 3. Disinfection of the impressions: A) information on previous disinfection; B) disinfection in the laboratory; and C) type

of disinfection material.

Table 4. Results related to the disinfection of Table 5. Results related to cast analysis in the
impressions (n=53). parallelometer and design planning (n=53).

Information on Yes 42 (79.2%) parallelometer By the dental technician 45 (84.9)
previous disinfection No 11 (20.8%) analysis Not analyzed 2(3.9)
y Unknown 6(11.3)
Disinfection material Sodium hypochlorite 52 (98.1)
used by the laboratory Glutaraldehyde 1(1.9) By the dentist 1(1.9)
Design planning By the dental technician 52 (98.1)
Collaboration between both 0
2%
11%
4%
85%
98%
Surveying by dental technician Surveying not done Unknow Dental technician Dentist
A B

Figure 4. Professionals responsible for A) the surveying process and B) the design of prostheses.
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34%

66%

No  Yes

Oclusal/cingular rest seats

Lingual/proximal guiding plane

Vestibular guiding plane

Table 6. Frequency of pre-prosthetic preparations (n=53).

Occlusal/cingular rest seat 18(34)
Pre-prosthetic preparations Yes 18 (34) Ling}.lal/proxi.m.al guiding plane 3(5.7)
leraisied] i (fhe Vestibular guiding plane 0
No 35 (66)

are being manufactured without information identifying the
patient and the prescriber. Thus, none of the involved profes-
sionals can be legally charged if problems arise during RPD’s
transport, planning, or manufacture.*%%1 Furthermore, the
work might not be delivered, and the patient’s trust in the
dentist may be compromised. The failure to send all legally
necessary information in practice may result from dentists
completing the prescriptions for the laboratory between ap-
pointments, with limited time. Given these worrying results,
using a digital form that can only be sent once all mandatory
fields are completed may be the best solution.

Definitive impressions must reproduce all the anatomical
and morphological characteristics of the mucosa and abutment
teeth.!>* They can be obtained by conventional techniques,
impression materials, or digital technology.’® Intraoral scan-
ning provides greater comfort for patients with vomiting re-
flex,* reduces laboratory time, eliminates possible material
distortions,'>'¢ and allows storing digital data and repeating
the prosthesis if necessary.'* Nevertheless, this study’s pre-
scriptions only reported the conventional method. This preva-
lence may be related to intraoral scanners’ high costs? and
inability to allow functional impressions.>'” Similarly, Perti et
al. reported digital printing use in only 1.39% of the cases.!®

Alginate was the most used impression material in the de-
finitive impressions (84.9%). This result agrees with one study
in Portugal, in which all definitive impressions were made with
alginate,” and another in England, in which alginate was used

in 59% of the impressions.’® Alginate is commonly used be-
cause it is easy to handle and less expensive than other avail-
able impression materials.'!® Despite offering poor detail re-
production, it reproduces the teeth and mucosa characteristics
required for RPD framework construction.'?1?

In this study, only 32.1% of the definitive impressions were
obtained with individual trays, which is a low percentage com-
pared to other studies: 82% in Canico,® and 60% in Kilfeather.'?
Universal trays that are rigid enough and cover all the required
structures are suitable for preliminary and definitive impres-
sions.?’ However, individual trays are preferable for dental
preparations, which are required in RPDs.'®

Regarding impression disinfection, the laboratories only
had information on previous disinfection in 20.8% of cases and
disinfected the impression in 100%, using sodium hypochlorite
in 98.1%. The dentist must disinfect the impressions and in-
form the laboratory accordingly to protect the DT and reduce
cross-contamination.>®'21 DTs unaware of previous disinfec-
tion may disinfect the impression again —double disinfec-
tion— thus reducing detail reproduction and the precision of
the impression.?'?2.23

Analyzing the study casts in the parallelometer is essential
for RPD framework planning.'®?42> This analysis should be
followed by framework design and pre-prosthetic preparations
in the oral cavity before the definitive impression.? In this
study, the DT analyzed the cast in the parallelometer in 84.9%
of the cases. These results agree with the study by Canico,’
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where the DT did this in all cases. Ideally, the cast should be
returned to the dentist after the DT’s parallelometer analysis
for the subsequent planning and design of the structure.’
However, although the questionnaire did not specifically ask
about it, we assume that did not happen because the RPD
framework was designed by the DT in 98.1% of the cases.

Pre-prosthetic preparations prevent horizontal loads on
the abutment teeth, reduce food impaction, and improve the
prostheses’ stability and retention.'%?42> In this study, 66% of
working casts had no prosthetic dental preparation, and only
34% had preparations for occlusal and cingular rests. These
data agree with Rice et al.’s study, ' where only 30% of the casts
had occlusal rest preparations.

In the present study, the DT planned the RPD design in
98.1% of the cases, which is a very high frequency compared
to the literature, namely 54% in Kilfeather’s study.'° These data
are alarming because they indicate a lack of instructions and
clinical information regarding abutment teeth, which may lead
to an inaccurate design of the RPD components, resulting in a
dysfunctional RPD.>6%2>

The results show that few dentists transmitted informa-
tion about the RPD design planning, mostly via cell phone/
telephone (7.5%), and only one designed the framework and
sent the drawing on paper. Similarly, in Canigo’s study,® the
dentist planned the design in only one case, and in Alves’
study,® 90.9% of the prescriptions had no information about
the major connector. Failure to send the design planning may
result from a common incorrect practice of delegating the pre-
scription filling to the assistant.

Co-Cr and titanium (Ti) alloys are the most used materials
for RPD construction due to their high mechanical strength,
high stiffness, and corrosion resistance.?® In the present study,
all frameworks were produced using Co-Cr alloys. Similarly,
Avrampou* reported that 88.6% of frameworks were manufac-
tured in Co-Cr alloys. In this investigation, 90.6% of the frame-
works were produced by electronic induction casting, and the
remaining 9.4% by hand casting. Processing Ti alloys by con-
ventional casting techniques is difficult,?” and no frameworks
were produced by CAD/CAM systems using laser sintering in
this study. Metallic structures produced with the digital work-
flow have shown good adaptation, less porosity, and higher
precision.?8-31

This study had the following limitations: a small sample —
only 3 laboratories— and a target population not representative
of DTs/dentists in Portugal. It should be interpreted as a prelim-
inary study, and future studies must include a larger sample,
more laboratories, and other geographic areas to improve knowl-
edge. It was perceptible that laboratories found it difficult to take
the time to answer the questionnaires, and future investigations
should be carried out with smaller questionnaires.

Conclusions

Within the limitations of this study, we detected a trend of
poor communication between DTs and dentists in Lisbon.
The planning and design instructions for RPD construction
were insufficient, and the DT designed the RPD components
in the great majority of cases.
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