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EYXAPIZTIEZ

Elpaote to amotéAeopa Twv aAANAETIOpACEWY Hag e OAOUG TOUC avBpwroug
TIOU OUVAVTAUE oTn {wr) KOG VEEAPTATWE XPOVOU KOl ATOTEAECUATOG.

Euxaplotw Beppa tov AteuBbuvtr) Tou gpyactnpiov NpooBetikng K. Mp. MoAulwn
yla OAn TV oTtRPLEN KoL TNV EUITLOTOCUVHN TIOU Hou £8eL€e OAOL LUTA TA XPOVLAL.

Euxaplotw moAU tnv k. AoTt. Zapadlavoul yla tn cUUBOAR TNG OTNV EKMOVNON
™G SUTAWMOTLIKAG LOU £pyaoiag.

Euxaplotw oAU OAa ta péAn AEN tou epyactnpiou tng MpooBeTikAg yLa thv
UTIOOTNPLEN TOUG KoL To evOLadEPOV TOUG.

OePUEC ELYXOPLOTIEC O OAOUC TOUC POLTNTEG TOU gpyactnpiou TG MNPooBeTikig
LLE TOUC OTIOLOUG CUUTMOPEVOAKAE, LOLPACTNKAUE TIG AvnoUXieg pag aAAd Kot
ouvéBalav otnv mPoodd Hou HE TNV eATida vo amotéAeca KL eyw Eva
avtiotolyo otrplypa yla ekeivoug. Aomaocia, o guxaplotw ywo 6An oou TN
BonBela amo tnv MPpwTn NUEPA OTLG TIPOTITUXLOKEG LOG OTIOUSEC LEXPL ONUEPQ.
H Swadpouny dev Nrav mavra €UKoAn, aAAd olyoupa ATavV TIO €UKOAN Kot
Slaokedaotikn pall oou.

Odeilw va €uxapLOTHOW TOUC YOVELC pou, Ta adépdla pou Mnvehomn kat
Mnwpyo Kat tov oc0Tuyo pou MNwpyo av Kal n EUYVWHOoUVN Yo OAn TOUG TNV
otnpLen Kot o auto To PrApa ¢ {wng pou dev umopel va ekdppactel oute va
QTMOTUTIWOEL O PEPLKEG YPAUMEC.

Kuplwg opwe Ba nBeha va euxaplotiow OAOUG EKEIVOUG TOUC avBpWITOUG TTOU
Sev avikouv otnv oOOVTLOTPLKN) OLKOYEVELA KL eVOEXOUEVWG Oev €xouv pia
oadn €KOVA TWV HETOMTUXLOKWY MO TIPOYPAUMATWY Kot Ttap’ O autd pou
CUUTIAPAOTABONKAV KAl UTTOOTAPLEAV TLC TTPOOTIAOELEC LoU adLlakpitwd.



ABSTRACT

Statement of problem: Complete dentures are usually fabricated with the use of a
well-established conventional protocol. The conventional method requires six clinical
sessions including the preliminary and the final impression, the recording of
maxillomandibular relationships, the anterior and the posterior try-in, and finally the
delivery of the denture. The final impression is a challenging and demanding session,
requiring significant time. Due to its complexity, the conventional protocol has been
challenged and simplified methods with the omission of the final impression stage
have been proposed. Insufficient evidence exists on the necessity of the final
impression in complete denture fabrication, as well as on its significance for the
success of the restoration.

Purpose: The aim of this systematic review is to compare the conventional with the
simplified method according to masticatory performance and ability, patient
satisfaction, oral health related quality of life (OHRQoL), denture quality, time, and
cost.

Material and Methods: An electronic search of the MEDLINE-PubMed, Scopus and
Europe PMC databases was conducted by two independent researchers (P.E. and S.A.)
for randomized clinical trials, cohort clinical studies and clinical studies of complete
dentures fabricated either with the conventional or the simplified method. As
simplified method was characterized every protocol of fabrication of complete
dentures which did not include a final impression.

The PICO question was formed as such: ‘Does the simplified technique for fabrication
of complete dentures provide equal or even better outcomes than the conventional
technique in the treatment of edentulous patients?’ Patients in need of a complete
denture (Participants/Population) were divided in two categories, named those who
were treated with a complete denture fabricated by the simplified technique
(Intervention) and those who were treated with a complete denture fabricated by the
conventional technique (Comparison). Between these two categories a variety of
Outcomes were examined: masticatory performance and ability, patient satisfaction,
Oral Health Related Quality of Life (OHRQol), time, and cost.

The risk of bias for each study was assessed with ROBINS-I and ROBINS 2 tools. The
risk of bias across the studies was assessed with the GRADE system.

Results: The electronic search of databases produced 19 articles which fulfilled the
inclusion criteria. Moreover, two systematic reviews and one meta-analysis of the
same topic were included. The studies examined different variables and therefore
were compared in subgroups.

Conclusions: The null-hypothesis was confirmed in terms of cost and time but rejected
in all the other factors. Cost and time differed significantly between the two methods
favoring the simplified protocol, while masticatory performance and ability, patient



satisfaction, Oral Health Related Quality of Life (OHRQoL) and denture quality are not
affected by the method of fabrication.



NEPINHWH

Qéon: OL oAkég obovtootolyie¢ kataokeualovtal cuvnBwg akolouBwvtag éva
KOOlEPWUEVO OUUPBATIKO TIPWTOKOAAO. To TMPWTOKOANO auTO amoattel €€l KALWVIKA
otadla cupmneplAapBavouévwy Tou apXIkoU Kol TOU TEALKOU QIMOTUTWUATOC, TNG
kataypadng Twv Slayvabikwv oxEowv, TNG SOKLUNG cUVTOENC TWV TTIPOoBiwV Kal Twv
omoBiwv Sovtiwy, Kol TEAoG TnG mapadoong twv odovtootolylwy. To otadlo Tou
TEAIKOU QMOTUTIWHATOCG €lval OLaTEPWG SUOKOAO KOL OIALTNTIKO KOl QToLtel
ONUAVTLKO XpOvo. Aebopévng tng SuokoAlag tou, To cUUPATIKO TPWTOKOANO €XEL
audlofntndel kat amAomnoinuéveg péBodol pe v mapaAewpn tou otadiou ToOU
TEAIKOU QMOTUTIWHATOG €XOUV TpotaBel. Aev uTApXOUV EMOpPKELG amobeifelg tng
avaykootnTag ToU TEAKOU OUTOTUMWHOTOG OTNV  KOTOOKEUN TWV  OALKWY
odovtooTolLwy, KaBwg Kal TNG onpaciag Tou oTnv entuyia TG AmoKATAoTAoNG.

ZKOmAG: O 0KOTOC TNG CUOTNMATLKIG AVAOKOTINGNG Elval va cuykpLBoUV To GUUBATIKO
HUE TO QTTAOTIOLNUEVO TPWTOKOANO KATAOKEUNG 0S0VTOOoTOLXLWV avadoplkd LE TN
HOONTIKA LKAVOTNTA Tou aoBevolg, TNV LKAVOTIOiNor tou, TNV molotnta {wr¢ Tou
OXETWOUEVN LE TNV OTOMOTLKA UYELQ, TNV TOLOTNTA TNE 060VTOOTOLYLOG, TOV XPOVO KOl
TO KOOTOG KOTOLOKEUNG.

M£0080¢ Kat UAKA: Ae€nxdn nAektpoviky avalntnon ot Baocslg dedopévwv
MEDLINE-PubMed, Scopus and Europe PMC ano dUo avefaptnteg epeuvntpleg (M.E.
Kat 2.A.) avalnTwvtog TUXOLOTIOLNUEVEG KALVIKEG MEAETEC, KALVIKEG LEAETEG KOOPTWV
KOl KALVIKEG UEAETEG UE OOOVTOOTOLXIEG KATAOKEUOOMEVEG LE TO CUMPBATIKO 1 TO
OTAOTIOLNUEVO TIPWTOKOAAO. QG amAomolnpévo TPWTOKOANO opiletal  KaBe
TIPWTOKOAAO KATAOKEUNG OALKWY odovtootolylwyv mou dev meplhapBavel To otadlo
TOU TEALKOU AMOTUTIWHATOG.

H ©0€on tNC OUOTNUATIKAG avaoKOmNnong Slatunwbnke HEOw TNG £PWINONG:
«MNpoodEpPeL TO ATTAOTIOLNUEVO TIPWTOKOAAO KATAOKEUNC 060VTOOTOL LWV LloALa R KoL
ovWTEPA QmoTteAEéopata amd To oupPatikd wg Tpomog Bepameiag tou vwdou
aoBeviy;» AoBeveilc mou Xpeldloviav TNV KATACOKEUN HLOG OALKAG odovtootolxiag
(Zuppetéxovteg/NMAnBuopog) Saxwplotnkav oe SUO KOTNYOPLEG, O AUTOUC TIOU
amokataotadnkav pe pla oAkr) odoviootolia KOTOOKEUQOUEVN HE TNV
amAomnotlnpévn texvikn (Mapéupacn) Kal AUTOUC TTOU AOKOTOOTABNKAV HE piot OAKN
060VToOoTOLYlOl KOATOOKEUAOUEVN HE TN oupBatiky TexViki (ZUykplon). Metafl twv
6U0 autwv Katnyoplwv, e€eTdotnke MANOOC AMTOTEAECUATWY: N KOONTLKA LKAVOTNTA
Tou acBevolg, n Lkavoroinor) Tou, N moLoTNTa {WHG TOU OXETW{OEVN LE TNV CTOUOTLKA
uyeia, n moLoTNTA TNG 060VTOOTOLXLOG, O XPOVOG KOL TO KOOTOG KATAOKEUNG.

To ploko tou BeBlaocpévou Aaboug (risk of bias) oe kaBe peAétn afloAoynbnke pe Ta
epyaleia ROBINS-I kot ROBINS 2. To pioko tou BeBlaopévou AdBoug (risk of bias)
HETAEL TwV peAetwy afloloynBnke pe to cvotnua GRADE.



AnoteAéopata: H nAektpoviky avalntnon anedwos 19 apbpa mou mAnpoucav ta
Kpttnpla emloyng. EmumAéov ocupmepteAndOnoav SU0 CUOCTNUATIKEG OVOLOKOTI|OELG
KOl pia peta-avaAuon emi tou W6iou Bépatog. O peléteg e€étalav SLadopETIKES
TIAPOLUETPOUC KAL YLOL AUTOV TOV AOYO 1 OUYKPLOH TOUG EYLVE OE UTTOOUADEC.

Tuunépacpa: H pndevikn unobeon emiBefaiwbdnke doov adopd To KOOTOC KOl TOV
XPOVO KATAoKeUNC aAAd amoppidhOnke yla 6GAoUC TOUG UTIOAOLTOUC TTopAyovTeC. To
KOOTOG KAl O XPOVOCG KOTOOKEUNG SlEdepav onUavTIKA HETAlD tTwv Suo peBodwyv
EUVOWVTAC TO ATMAOTIOLNUEVO TIPWTOKOANOD, EVW N LOONTLKA LKOVOTNTA TOU aoBevoUg,
N awvomoinor tou, n molotnTa WG Tou OXETWOMEVN HE TNV OTOUATIKA LYEla Kot n
moLotnta TN¢ odovrtoaotolyiag Sev emnpedoctnKkav ano tn PEBodo KATACKEUNC.



INTRODUCTION

Edentulism is the state of having lost all of the natural teeth and increases following
the ageing of the population. Life expectancy has increased significantly following the
medical advances including the vaccinations, the decline in infant mortality and the
better living conditions. Following a healthier lifestyle without smoking or alcohol
consumption combined with a better nutrition, increases the probability of a healthy
ageing.! According to World Health Organization (WHO), healthy ageing is the process
of developing and maintaining well-being in older age. The definition does not refer
to the presence of diseases or disabilities which are related to ageing. This means that
the occurrence of a disease or a disability does not exclude the well-being and
therefore the healthy ageing.? This is extremely important if we take into
consideration that the number of people aged over 65 years is constantly increasing
in the last decades. More specifically, according to the World Population Prospects
2019, the population of people over 65 years is estimated to increase from 9 to 12
million in the next 10 years.? This will slowly change the ratio of people aged over to
people aged under 65 years.

With an increasing older adult-population the probability of compromised oral health
increases as well. The World Dental Federation defines oral health as the ability to
speak, smile, smell, taste, touch, chew, swallow and express emotions through the
whole face without pain, discomfort or disease. According to this broad definition, oral
health does not only refer to the ability to eat or the absence of oral pathology, but it
involves a wide range of different aspects of social life.* Oral health depends on oral
and general diseases, harmful habits such as alcohol consumption, smoking or an
unhealthy diet and socioeconomic conditions.!

According to the systematic review and meta-analysis of Roberto et al®, the prevalence
of edentulism increases with age and in elderly people this is influenced by
demographic and socioeconomic factors.®> As mentioned before, the population is
ageing but this does not occur globally at the same percentage. The region plays an
important role in longevity and well-being and the oral health is affected likewise. Not
all people in all regions have an easy access to dental care. The access to dental care
is not only associated with demographic factors, but also with socioeconomic factors.
Lower income may be the strongest factor not to visit a dental office, as the majority
is private and not covered by insurance. The education level, which often implies little
oral health literacy, makes oral health a minor priority.! Taking all this into
consideration, the conclusion of Roberto et al®, that lower income and education level
are associated with higher prevalence of edentulism may be justified. All this indicate
the multifactorial etiology of edentulism.>

Implant therapy is well documented and can provide a long term and efficient
treatment for tooth loss. However, it is not always possible to proceed with implant
rehabilitation for the edentulous patients. With ageing increases not only the
probability of losing teeth but also the prevalence of diverse and multiple systemic



diseases, accompanied with the appropriate medication which can complicate implant
therapy. There are medical prescriptions that have to be altered or stopped in order
to place implants, which can cause fear to the patients. Additionally, older patients
are not willing to sustain extended treatment plans that include several surgical
procedures, which sometimes are essential in order to assure an adequate bone
substrate. In fact, a lot of cases need extended surgical procedures such as sinus or
bone augmentation prior to implant placement. This was shown in a study of Walton
and MacEntee®. The researchers asked the participants if they would consider a
treatment plan with implants if it was free of charge. However, a significant high
number of the participants (more than one third) still rejected the implant therapy,
although the cost was not a compounding factor. The complexity of the surgical
procedures and the concerns about surgical risks were the reasons of the participants
declining the implant therapy.® The cost, the risks and the time needed for these
therapies is a deterrent factor. In such cases patients are looking for an alternative,
simpler solution, which includes complete dentures.

Complete dentures provide a solid rehabilitation for edentulism. They reconstruct all
the missing hard and soft tissues. The standard protocol for fabricating a complete
denture requires six clinical sessions followed by five laboratory stages. The clinical
sessions include preliminary and final impression, maxillomandibular records, try-in of
the dentures with the anterior teeth, try-in with all the teeth, and finally delivery of
the complete denture. The preliminary impression is made with alginate on a stock
tray or with compound on a metal tray. The purpose of this impression is to create a
cast which will be used to fabricate a custom tray. This custom tray combined with a
variety of materials will reassure the most detailed impression. This clinical session
(final impression) is of highest importance, as the stability of a complete denture relies
on the supporting tissues. The more detailed the form of supporting tissues on the
final cast, the better the stability of the complete denture. The final impression is
performed in two stages on the same clinical session. First, the borders are impressed
with either compound or heavy body silicone and then a light body material is used to
impress the intaglio surface. On the final casts, base plates are fabricated with occlusal
rims to proceed with the maxillomandibular records, in order to transfer the final casts
to the articulator. The try-in of the complete dentures is also a two-stage approach:
during the first session, only the anterior teeth are placed on the base plates and tried-
in. In a second clinical session the base plates are tried-in with all the teeth. After the
approval of both clinician and patient, the complete dentures are processed and
delivered to the patient.” This is the conventional technique, which is the most widely
taught technique for complete dentures worldwide. However, there is a lack of
evidence that this strict protocol is necessary for a functional and esthetic complete
denture outcome. This raised the dilemma of whether the procedure could be
simplified by reducing the clinical appointments. There is insufficient evidence for the
necessity of the clinical step of the final impression. Are two impressions -a
preliminary and a final one- a prerequisite for the success of a complete denture? This



guestion was the initiative for fabricating complete dentures with a simplified
technique.

There are protocols in the literature which suggest the fabrication of dentures with
five, four, three or even two clinical visits. It is worth mentioning, that combining the
two sessions of try-in into one, converts the conventional technique into a five-step
procedure. However, this is still considered conventional. It is, therefore, important to
clarify which steps are omitted in the simplified technique. As implied before, a
simplified protocol does not include a final impression. Thus, a five-session protocol
with only one impression is called simplified while a five-session protocol with two
impressions but one try-in is still considered conventional. The five-session simplified
protocol is described by Lira-Oetiker et al.® In their trial they performed two separate
clinical sessions of try-in, but only one impression. In more details, for Lira-Oetiker et
al® the conventional protocol consisted of six clinical sessions: a) preliminary
impression with a stock tray and alginate, b) final impression with custom tray,
compound and zinc oxide impression paste, c) maxillomandibular records, d) selection
of teeth/try-in e) final try-in/patient’s and clinician’s approval of the denture, and f)
delivery of the denture. The test group of this trial received complete dentures
fabricated by the simplified protocol. This was described as a five-session protocol as
following: a) impression with stock tray and alginate, b) maxillomandibular records, c)
selection of teeth/try-in, d) final try-in/patient’s and clinician’s approval of the
denture, and e) delivery of the denture. The only difference between the two
protocols used in this trial is the omittance of the final impression. However, Lira-
Oetiker et al® was the only research group who used a five-session simplified protocol.
Reviewing the literature, the most common simplified protocol used is the four-
session one, which includes a preliminary impression, maxillomandibular records, a
try-in, and the complete denture delivery. The majority of the researchers omit
besides the final impression also the second try-in session in the simplified protocol.
That converts the simplified protocol into a four-session one. The four-session
simplified protocol is thoroughly described by Duncan and Taylor.? In the first session
the clinician apart from the medical and dental history and the examination of the
patient, makes an impression of alginate using a stock tray, either metallic or plastic.
This is the only impression required for the fabrication of the complete denture. The
prerequisite for this simplified technique to be successful is, according to the writers,
the knowledge of the oral anatomy. It is crucial to know which anatomical landmarks
are necessary to be recorded. An interesting suggestion for this abbreviated method
is that alginate should be syringed not only on the tray but also directly in the oral
cavity on which the tray will be seated. The cast produced from this impression is the
final cast on which the record bases with the occlusal rims are fabricated. In the next
session is the recording of the maxillomandibular relationship. In the try-in session the
clinician and the patient evaluate the aesthetics of the denture and test the phonetics
by the pronunciation of specific words and sounds. This session is of high importance
because it is the last chance to make changes. Minor changes can be made chairside,
while major ones have to be tested in another session. Therefore, in order to continue



with the delivery of the denture, both the patient and the clinician have to accept the
denture at this session.® Owen and MacEntee!® described a three-session simplified
protocol defined as ‘abbreviated complete denture technique’ or ‘minimum
acceptable protocol (MAP) for complete dentures’. According to this, the anterior
teeth are arranged by the clinician in the second session simultaneously with the
maxillomandibular records. In other words, in the first clinical session the impression
is made. With the assistance of a preformed anterior tooth arrangement guide
(ANTAG) the position of the maxillary anterior teeth is defined. Then, thereis a second
session for the maxillomandibular records. Apart from this, the clinician rearranges if
needed the anterior teeth on the occlusal rim which are positioned from the
technician according to the information of ANTAG and performs their try-in. The rest
of the teeth will be placed in the laboratory by the technician who continues with the
setting of the denture. In the following clinical session, the denture is delivered to the
patient. Compared to the four-session protocol, the three-session one, as described
from Owen and MacEntee??, combines two clinical steps (maxillomandibular records,
try-in) into one. Interestingly, in this protocol the patient never tries the dentures with
all the teeth before the delivery.? Ceruti et al*! used another version of a simplified
protocol. This version consists of only two clinical sessions and is defined as ‘simplified
edentulous treatment (SET)’. The impression, the maxillomandibular records, the
selection of the teeth and the try-in of the anterior teeth are performed in the first
clinical session. After that, the technician completes the arrangement of the teeth and
finalizes the denture. Therefore, in the next and last clinical session the denture is
delivered. This protocol is possible only by using a specific material fabricated for this
purpose. It is called the multilayer impression tray (MIT), consists of light-polymerizing
composite resin, and can be adapted to each patient chairside. When adapted, it is
polymerized and used as a baseplate. An occlusal rim is placed and adapted on the
baseplate with which the maxillomandibular records will be made. The selection of
the teeth occurs with adhesive paper teeth. The baseplate will be relined with a
polysulfide impression material in order to make an accurate impression of the
intaglio surface. This protocol is only possible because multiple clinical steps are
performed in one session.''2 As we can conclude from all the different protocols,
there are clinical steps which cannot be omitted. So, the steps of at least one
impression, the maxillomandibular records, a try-in with all or some of the teeth
selected and the delivery cannot be omitted. Some of them may be combined in one
session, but they definitely have to be performed. Apart from all the differences, none
of the simplified protocols includes a second impression session. The clarification of
these protocols and their stages are shown in Table 1. The stages of the conventional
and the most used four-session simplified protocols are shown in Figure 1 (Fig. 1) The
simplified protocol aims to a shorter procedure of fabrication of the complete
denture. Therefore, the use of a facebow and the remount of the denture in order to
perform selected grinding before delivery, are usually omitted.

In order to replace an established protocol with a new one, it is necessary to have
adequate evidence that the new protocol offers the same outcome with the previous



one, if not better. In other words, does the simplified technique for the fabrication of
complete dentures have better outcomes compared to the conventional technique?
The aim of this systematic review is to report on the current evidence and evaluate
the differences between the simplified and the conventional method for fabrication
of complete dentures and do a narrative comparison in order to conclude if the
simplified technique is equal to or better than the conventional one. The outcomes to
be evaluated are masticatory performance and ability, patient satisfaction, oral health
related quality of life (OHRQolL), denture quality, time, cost, and cost effectiveness.
The null-hypothesis is that the simplified protocol results in superior outcomes
compared to the conventional protocol.



Table 1: Stages of conventional and simplified complete denture fabrication protocol
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Fig. 1: Flowchart of the conventional and the simplified protocol
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MATERIAL AND METHODS

The present systematic review has been conducted according to the PRISMA
instructions.’® The protocol of this systematic review was submitted to PROSPERO (ID
160603), an international prospective register of systematic reviews and meta-
analyses. An electronic search of the MEDLINE-PubMed, Scopus and Europe PMC
databases was conducted by two independent researchers (PE and SA). The inclusion
criteria were randomized clinical trials, cohort clinical studies and clinical studies of
complete dentures fabricated either with the conventional or the simplified method.
The PICO details can be seen in Table 2. The PICO question was formed as such: ‘Does
the simplified technique for fabrication of complete dentures provide equal or even
better outcomes than the conventional technique to the treatment of the edentulous
patients?’ All relevant studies should have been published in English from January
1950 to January 2020. The keywords used in the search included a combination of the
following terms: Simplified OR conventional (technique OR method OR fabrication OR
construction) AND complete dentures AND patient satisfaction AND/OR cost AND/OR
time AND/OR masticatory ability AND/OR ability to speak AND/OR success of the
complete dentures AND/OR performance ability. The results from the electronic
search were screened based on the relevance of the titles to our topic. Any
disagreement between the two reviewers was solved in consensus by discussion or by
a third reviewer (CA). Articles that appeared multiple times during the search were
considered only once. Following that, the abstracts of the articles chosen were read
to identify if they met the inclusion criteria. The full-text articles were then obtained
and reviewed if this determination could not be made only with the abstracts.
Excluded were articles written in other languages than English and studies referring to
implants, overdentures, immediate dentures and/or fixed partial dentures.
Furthermore, studies that did not compare the two aforementioned methods were
excluded, even if they could provide information about each technique separately.

The main difference between the two protocols -conventional and simplified- is the
session of the final impression. If the clinician performs two impression sessions-one
preliminary and one final- then the protocol used, is called conventional. When the
clinician takes only one impression from which the final casts will be fabricated, then
we have the simplified protocol.

The outcomes evaluated were masticatory performance and ability, patient’s
satisfaction, oral health related quality of life (OHRQoL), denture quality, time, cost,
and cost effectiveness.

As part of the data extraction process, two reviewers (PE, SA) independently assessed
the risk of bias in the included studies individually. Bias is defined as the tendency for
the study results to differ systematically from the result expected from a randomized
trial (RT) conducted on the same participant group that has no flows in its conduct.
This could be avoided in a trial with a very large number of participants, where all
people involved were blinded throughout the whole process and all the findings were



registered. The aim of a study group is to include participants who represent the
general population. The larger the number of the participants, the more likely it is to
have a representative sample. Simultaneously it is more likely to have selected people
with similar characteristics which otherwise could be held as confounding to the
result. It is equally important for all the people included to be blinded. This refers not
only to the participants but also to the researchers who conduct the trial, the
professionals who assist during the trial and even the outcome assessors. By
registering all the data, even if they seem irrelative during the trial, it is assured that
nothing is overlooked, and everything can be compared. In that way the researchers
can result to more valid conclusions. Taking all these aspects into serious
consideration, factors that could affect the result are eliminated or at least
constricted, the risk of bias is reduced, and the results of the study are useful .

In the present study, the risk of bias for randomized clinical trials was assessed
according to ROBINS 2 (RoB 2). The tool consists of twenty-two (22) questions
organized in five domains. The purpose is to discover biases that affect the result. Such
biases can be found in every step of a trial therefore the questions refer to all the
stages, from the planning of the trial to the results found. More specifically, the
domains aim to cover all types of biases i.e.: a) bias arising from the randomization
process (3 questions), b) bias due to deviations from the intended interventions (7
guestions), c) bias due to missing outcome data (4 questions), d) bias in measurement
of the outcome (5 questions) and e) bias in selection of the reported results (3
qguestions). There are five possible responses for each question: Yes (Y), Probably Yes
(PY), Probably No (PN), No (N) and No Information (NI). ‘Yes (Y)" and ‘Probably Yes
(PY)” are answers with the same impact because the term ‘probably’ implies that the
aspect questioned has been taken under consideration from the researchers, can be
retrieved from the context, but is not mentioned clearly in their publication. The same
applies to the answers ‘No (N)’ and ‘Probably No (PN)’. The answer ‘No Information
(NI1)" is used in cases of absence of the information asked. In cases where clarifications
are needed, the reviewer can and should contact the researchers for further details.
The answers in each domain are combined through an algorithm and result to a risk-
of-bias judgement. In the end, another algorithm combines the risk-of-bias
assessment of each domain and gives an overall risk-of-bias assessment of the study.
As the questions are predetermined and the same for every evaluation, there is a
section in each domain where the reviewer can write comments and clarifications
which, according to his opinion, have to be mentioned. Moreover, the reviewer
characterizes the risk of bias in each domain and overall, irrespectively of the result of
the algorithm. More important is the fact that the reviewer can overcome the
algorithm and change the assessment if he judges this is appropriate. The risk-of-bias
assessment can be low, high or with some concerns. The lower the risk of bias, the
more valid the result of the trial. In order to characterize a trial as of ‘low risk’ of bias,
all domains should be separately judged at ‘low risk’. If at least one domain is judged
‘with some concerns’ or at ‘high risk’ of bias, then the overall assessment is ‘with some
concerns’ or at ‘high risk’ accordingly. The trials that are judged with some concerns



in several domains are also at high risk of bias. In other words, the most severe
assessment in a domain defines the overall assessment. The questions of each domain
with elaboration and a diagram of the algorithm can be seen in Appendix 1.1

The study of Duncan et al 20012° was the only study included in this systematic review
which was not randomized. Therefore, a different tool for accessing the risk of bias
was used (ROBINS-I). ROBINS-I is based on the Cochrane ROBINS 2 (RoB 2) and
therefore there are similarities. It is used for Non-Randomized Studies of Interventions
(NRSI) and aims to evaluate the effect of an intervention in a quantitative study. To
evaluate the result of a study, the effect of the intervention has to be applicable to
the general population. In the non-randomized trials, the participants are not
randomly chosen. This could lead to a serious bias. In order to overcome this and
evaluate the risk of bias of the study, the reviewer traces the non-randomized trial to
a hypothetical randomized one. More specifically, the reviewer tries to control the
confounding factors between the participants. This is done with precaution and only
to make it possible to run the test. Contrary to the RoB 2, ROBINS-I covers seven
domains: a) bias due to confounding-(8 questions), b) bias in selection of participants
into the study-(5 questions), c) bias in classification of interventions-(3 questions), d)
bias due to deviations from intended interventions-(6 questions), e) bias due to
missing data-(5 questions), f) bias in measurement of outcomes-(4 questions), and g)
bias in selection of the reported result-(3 questions). The first two domains-bias due
to confounding and bias in selection of participants into the study-include questions
about the planning of the study before the intervention. The first domain includes
eight questions and aims to examine the possible confounding factors that may
influenced the study. ‘Bias in selection of participants into the study’ consists of five
guestions investigating if the exclusion of some participants prior the study could have
influenced the outcome. The third domain-bias in classification of interventions-
focuses on the intervention itself and if it was somehow misclassified prior the study.
It is important to collect information about the intervention and if this was clearly
defined from the beginning of the study so as not to interfere with the outcome. In
these three domains, the hypothetical pragmatic randomized trial is formed, and the
lack of randomization is overcome. The remaining four domains are similar to the
domains of the RoB 2 and address issues after the start of the interventions. ‘Bias due
to deviations from intended interventions’ evaluates through six questions if the
intervention is the only care that the participants received. In order to obtain this
information, detailed data should be collected. Generally, the most difficult part of an
observational study is the collection of the data because some of them may not be
recorded. Missing data can cause bias in a study and this is tried to be assessed
through the next five questions (‘bias due to missing data’). The last two domains refer
to the outcome. ‘Bias in measurement of the outcome’ consists of four questions
about possible errors when measuring the outcome. Possible errors could arise from
the participants or the researchers being aware of the intervention and/or the method
used. The last domain (‘bias in selection of the reported result’) includes three
guestions about the possibility of using more than one methods to measure the



outcome. It has to be clarified which method is the most appropriate one and if this
one has been used in all subgroups of the participants and the impact on the results
in case different methods have been used. The possible responses do not differ
between the two assessment tools {Yes (Y), Probably Yes (PY), Probably No (PN), No
(N), No Information (NI)}, but the risk-of-bias assessment does. In each domain and
overall, the possible assessments are low risk of bias, moderate risk of bias, serious
risk of bias, critical risk of bias and no information. The assessments are presented
progressively. A study can be judged at an overall ‘low risk’ of bias only if all domains
are at ‘low risk’. In case, all domains are at ‘low’ or ‘moderate risk’ of bias, the overall
risk of bias is ‘moderate’. At least one domain at ‘serious risk’ is enough to characterize
the study at an overall ‘serious risk’ of bias. The same happens with critical risk of bias.
As it was mentioned for ROBINS 2 tool (RoB 2), the most severe assessment in a
domain defines the overall assessment. A study at ‘low risk’ of bias means that it is
comparable to a randomized one. This is especially rare because of the numerous
confounding factors between the participants which are often not mentioned. A study
at ‘moderate risk’ of bias is a sound study but cannot be equalized with a randomized
one. In the other three assessments options (‘serious risk of bias’, ‘critical risk of bias’,
‘no information’), the study presents such important problems that their evidence on
the effect of the intervention should be presented either with precaution or is not
useful at all. These seven domains and their questions with elaboration can be seen in
Appendix 2.4

The risk of bias across the studies was evaluated by GRADE, which is a system for rating
the quality of a body of evidence in a systematic review. The quality of evidence
reflects the extent to which the reviewers are confident that an estimate of the effect
is correct. The importance of the GRADE system is that clinical recommendations can
be given only after completing the evaluation of the outcomes through the GRADE
system. To begin with, PICO question has to be clarified. According to the GRADE
system, the outcomes are categorized as critical, important but not critical and not
important. The last-mentioned category will not be included in the evaluation. The
characterization of each outcome is according to the importance of the outcome for
the decision making for the treatment of a patient. The rating of the quality of the
evidence begins with the study design. Randomized clinical trials (RCTs) provide
stronger evidence than observational studies. The GRADE system consists of eight
factors: five of them can possibly lower the quality of evidence and three of them can
increase it. The five factors that can negatively affect the quality are: the risk of bias
of each study individually, the inconsistency of the results, the indirectness of
evidence, the imprecision and the publication bias. On the other hand, the large
magnitude of the effect, the dose-response gradient and the confounders can increase
the quality of evidence. The real effect of each factor on the evaluation is under the
reviewers’ judgement. All the outcomes included in the GRADE system, are evaluated
by the reviewers separately and summarized in a table. The evaluation of evidence
can be rated as high, moderate, low or very low. The lowest rating of the critical
outcomes defines the overall rating. High GRADE means stronger evidence. The next



step is to make recommendations and formulate guidelines. The GRADE approach can
lead to clinical recommendations, which is the next step, however this cannot be done
through a systematic review and it is assigned to the guideline developers.t®

The different studies included in the present review examined different factors. Due
to this reason, they were compared in subgroups. The studies that evaluated similar
factors and outcomes were grouped together for further analysis and narrative
description. The presence of multiple factors and therefore subgroups made it
impossible to conduct a statistical analysis of the results.

Table 2: PICO question

Participants/Population Patients in need of a complete denture.
Intervention Patients treated with a complete denture
fabricated by the simplified technique.
Comparison Patients treated with a complete denture
fabricated by the conventional technique.
Outcome Masticatory performance and ability,
patient satisfaction, oral health related
quality of life (OHRQol), denture quality,
time, cost and cost effectiveness.




RESULTS

The electronic search of databases produced 474 titles of articles relevant to the topic.
403 articles were duplicated and therefore excluded. After reading the abstracts, 22
articles were rejected because they also referred to other prosthetic rehabilitations
(apart from complete dentures) such as overdentures and fixed partial dentures. Full
text was obtained from the remaining 49 articles and only 19 of these fulfilled the
inclusion criteria. All of the included studies were clinical trials, 18 of which were
randomized clinical trials (RCT). The electronic search resulted also in the
identification of two systematic reviews and one meta-analysis on the comparison
between the conventional versus the simplified technique for complete denture
fabrication. Their limitation was that none of these papers examined all the outcomes,
but rather they focused on some of them. Furthermore, additional research has led to
newer evidence on the topic since then. Our systematic review aims to overcome this
limitation and include all the available information. We included these papers in the
discussion section of the present review in order to compare their results with ours
and identify any differences. The flowchart for the selected articles used in this
systematic review can be seen in Figure 2. The characteristics of the studies included
are listed in Table 3.

In the same table the risk of bias of each study individually is presented. All the
included randomized studies except of the one, were at low risk of bias. The RoB 2
assessment results applied to 18 of the included studies are presented in Table 4. For
the study of Krishna at al?’ there were some concerns about the risk of bias. This doubt
was raised from the randomization process because of lack of information. More
specifically, the patients were divided randomly, but it was not mentioned whether
they were informed about receiving the intervention or not prior to the start of the
trial. Moreover, it was not mentioned if there were any confounding factors in the
demographic characteristics between the groups. As stated in the Material and
Methods section, the most severe assessment defines the overall risk of bias.
Therefore, the study of Krishna et al?’ is characterized ‘with some concerns’ although
all the other domains are at low risk. However, it is worth mentioning that no study
was at high risk.

The study of Duncan et al?® was the only one evaluated with a different risk of bias
assessment tool (ROBINS-I). According to the algorithm of the tool, one domain is
characterized as ‘no information’ and another one is at ‘serious risk’. In the fifth
domain there is lack of information about exclusion of possible participants. The
authors do not mention if the participants selected were chosen after excluding some
others perhaps because of missing records. In this case it is possible to also have
excluded participants due to their answers and that could set the study at critical risk.
There is no information about possible exclusion and therefore the domain is
characterized accordingly. The sixth domain results at serious risk. The reason for that
is the second question. It is impossible for the outcome assessors not to be aware of
the intervention that each participant received. The positive answer to this question
automatically rises the risk of bias at serious. However, the trial focuses on the number
of visits needed for the fabrication of the denture and after its delivery, and the need



for reline. These information were recorded prior to the start of the research and it is
highly improbable that these could be anyhow affected. The fact that the researchers
knew about the intervention received could not affect the outcomes or their
interpretation. Therefore, the authors of the present review concluded that the
algorithm overestimated the risk of bias of this domain, and this should be low.
Nevertheless, the fifth domain remains as ‘no information’ and as mentioned in the
Material and Methods section the most severe assessment in a domain defines the
overall assessment. Therefore, the overall assessment for this study is ‘no information’
and its results should be presented with precaution. The results of ROBINS-I are
presented in Table 5.

Table 6 presents the impression techniques and the different materials used for final
impression in each study. The study of Hyde et al?! is not included in Table 6 because
it is not possible to include it in any of the mentioned categories. The reason is that
the authors compared both impression materials (alginate, silicone) in the impression
stage with a custom tray.

The study of Mengatto et al?® could not be enlisted in any category of the materials
used for the final impression, because the materials used were not clarified, but rather
were mentioned under the general term ‘compound with an impression material’. As
observed from the same table, Ceruti et al*! used the SET method for the test group.
SET stands for simplified edentulous treatment and it is performed with a multilayer
impression material. This material is formed intraorally and then polymerized and
used as a baseplate. On this baseplate, an occlusal rim is placed in order to record the
maxillomandibular relationship and after that a polysulfide is used to take an
impression of the intaglio surface. Although the SET protocol is only used by one study,
it still remains a simplified procedure for fabricating complete dentures and therefore
this study meets the inclusion criteria of the present review and can be compared with
the other studies. Interestingly, in the test group of the study of the de Resende et al®
group, the baseplate in the clinical session of the try-in was relined with zinc oxide and
eugenol. However, the procedure was defined and considered as simplified by the
authors.

As observed in Table 3, the included studies examined different variables. In an effort
to assess the studies’ outcomes more comprehensively, the different studies were
categorized based on their examined outcomes (Table 7). It is worth mentioning that
five outcomes (complete denture’s functional activity, clinical outcomes, occlusal
contact area/maximum occlusal force, cost effectiveness, and need for reline) were
examined only by one different research each. This probably occurs because the
definition of each outcome differs between the study groups. Therefore, we included
studies, that examined similar variables but named them differently, in the same
category in order to draw more robust conclusions (Table 8).

Complete denture’s functional activity and clinical outcomes studied by de Resende
et al*® and de Villa Camargos et al'” respectively, can be summarized under the general
term ‘quality of the complete dentures’.

Komagamine et al?® focused on the masticatory performance of the patients but the
authors also added two extra variables, i.e. the occlusal contact area and the



maximum occlusal force. According to our opinion these two factors were in fact the
other side of the same coin. According to Lepley et al®3, the greater the occlusal
contact and the bite force, the better the masticatory performance. Horie et al3* also
exhibited that the occlusal contact and the near occlusal contact areas related
significantly with the mixing ability. However, the study involved dentate patients.
Since a relevant study for denture wearers does not exist, we have to consider their
results with precaution.

Comfort, stability, esthetics, ability to speak and chew different specific items and
ease to clean are examined with questionnaires and therefore their evaluation is
based on subjective information. We agreed that each one of these factors expresses
part of the satisfaction that the patient gets with their complete dentures. Therefore,
they could be grouped under the general term ‘patient satisfaction’, despite the fact
they were examined separately in some of the included studies (Kawai et al 2005%,
Kawai et al 2010%4, Lira-Oetiker et al 20182 and Mengatto et al 2017%).

Cost effectiveness and the need for reline were analyzed separately and individually.

Hyde and Krishna?%?’ focused only on the impression stage and tried to find
differences in that stage only. The research group of Hyde?! examined the influence
of the material used on the dentures that were delivered. More specifically, Hyde et
al?! delivered two sets of complete dentures to all the participants. One set was
fabricated from an alginate impression and the other from a silicone impression. They
examined which denture was superior according to the patients. The impression
material of choice in the simplified protocol is the alginate. Therefore, it is implied that
the dentures fabricated from an alginate impression represent the simplified method,
whether the silicone impression represents the conventional one. On the other hand,
Krishna et al*’ did made only one impression in the tested group in contrary to the
control group where two impressions -a preliminary and a final- were made. The
difference of this trial is that the impression used in the simplified method is silicone
and not alginate. The fact that Hyde et al?! examined the same subject from an indirect
aspect and that Krishna et al?’ used materials that no other research group used, are
the reasons why these studies are mentioned separately. Although the differences in
their trial protocol, they focused on outcomes already existing in the first
categorization (Table 7) and so they are enlisted accordingly.

It is evident that the majority of the studies focused mainly on aspects of patient
quality of life (patient satisfaction and OHRQoL).

The quality of evidence is examined for each outcome separately. According to Table
8 cost-effectiveness and the need of reline were examined only by one study and
therefore the GRADE approach cannot be used for them. Moreover, as mentioned
before the studies of Hyde and Krishna??” were categorized separately in Table 8
under the term ‘impression’ although the impression method is not an outcome. The
GRADE results can be summarized in the Summary of Findings (SoF) table (Table 9).
The quality of evidence in this systematic review was high for each outcome, mainly
due to the low risk of bias of all but two studies and the homogeneity in their
respective design. The fact that all studies did a power analysis to determine the study



sample size and used a level of significance at 5% affected positively the quality of
evidence. The study of Krishna et al?’ and Duncan et al?® did not result in low risk of
bias, however that did not affect the GRADE evaluation according to the reviewers’
judgement.

Masticatory performance

Alves’ tried to associate the masticatory ability based on the method used (simplified
versus conventional) and on some sociodemographic characteristics. These
characteristics were: age, gender, bone height and previous complete dentures. No
difference on masticatory ability was found between the two techniques. When
evaluating the sociodemographic variables, only gender was found to have a
statistically significant difference with women presenting lower masticatory
performance than men.

Cuhna et al' differentiated the masticatory ability from the masticatory performance.
According to this study, masticatory performance is something objective that can be
tested by the clinicians. In contrary, the masticatory ability refers to the patients’
opinion of how they perceive their masticatory function. Although masticatory
performance was measured according to different number of chewing cycles (20 and
40) the researchers could not find a difference between the two groups. There was
also a third group in this study that consisted of dentate patients. As expected, there
was a significant difference between the dentate patients and the patients wearing a
complete denture. However, there was an improvement when the patients with
complete dentures chewed 40 rather than 20 times and this suggests that these
patients can achieve a good masticatory performance if they have patience and
persistence. Subjectively, patients with complete dentures fabricated with the
simplified technique are presumed to have no difficulties in mastication in contrary to
the control group. This was the only difference between the groups which did not
affect the overall insignificant score.

Interestingly, Komagamine et al?® included as their study outcomes the occlusal
contact area and the maximum occlusal force apart from the masticatory
performance. It was an attempt to examine masticatory performance from other
measurable aspects and probably an attempt to associate the results, which they
failed to show. More specifically, dentures fabricated by the conventional method had
a statistically higher occlusal contact area than the simplified dentures, but this did
not relate with a better mixing of the food. This was attributed to the fact that all the
measurements were performed only 1 month after delivery and this interval may have
been too short and that the final impression may provide more stable acrylic resin
bases and occlusion rims during the following sessions.

Similar to de Villa Camargos et al'’, Mengatto et al’® found no difference in the
masticatory performance depending on the protocol used. In other words, there is
evidence in all these studies that the method used to fabricate a complete denture
does not affect the masticatory performance and ability and both techniques are held
as equal.



Patient satisfaction

Many studies focused on the patient satisfaction and the influence that the fabrication
method has on it. Only two of them found a significant difference between the two
methods. Jo et al??> documented that the conventional method was preferred among
the patients because the final impression ensured more detailed borders and
therefore increased stability and comfort of the complete denture. Hyde et al?!
emphasized on the impact of the impression material. His team fabricated two sets of
complete dentures for each patient, one obtained after an alginate impression and
the other obtained from a silicone impression. He concluded that the patients
preferred the dentures fabricated from a silicone impression. All the other studies
proved the two methods to be equal (Komagamine et al?6, Kawai et al?>?°, Krishna et
al?’, Lira-Oetiker et al®, Mengatto et al’®, Nunez et al®®, Regis et al®*!). The only
difference was that the satisfaction increased in both groups respectively following
the time and the use of the complete dentures (Nunez et al3°, Regis et al*!). Kawai et
al.?% on the other hand concluded that there is increase of satisfaction in 3 months
compared to the baseline, but they found a significant decrease in 6 months. This
phenomenon was noticed in both categories making them not to differentiate. It is
remarkable that after 10 years Kawai et al? still found no difference between the
control and test group except of esthetics. Patients with simplified dentures were
significantly more satisfied with the maxillary denture’s esthetics after 10 years.
Komagamine et al?® and Krishna et al?’ failed to prove the improvement over time
because of the short-term follow up.

Oral Health Related Quality of Life (OHRQol)

The OHRQoL test is performed by a series of questionnaires. The basic questions are
universal (OHIP-Edent) but every country has added questions relevant to their
population and their lifestyle in order to get more specific answers. OHRQoL showed
no difference between the two examined methods among all the studies. Nunez3°
discovered a decrease of OHRQoL over the months which means an improvement in
quality of life for all the patients regardless of the method used. Hyde et al?* compared
the two methods indirectly emphasizing on the impression stage. He evaluated the
OHRQoL with the OHIP-Edent questionnaire and found a difference between the two
techniques in favor of the denture fabricated from a silicone impression.

Quality of complete dentures

The complete dentures included in each trial were fabricated by the same technicians,
therefore it was highly improbable to find a difference among the complete dentures.
As expected, none of the trials found a difference in the quality of the complete
dentures. Impeccable proof for this was provided by the study group of Kawai et al.?3
They let prosthodontists, blinded the trial, to objectively examine the quality of the
dentures and the results were similar for conventional and simplified dentures.



Time

Five clinical trials focused on the time spent for the treatment plan. Kawai et al?* used
a more general term and measured the time spent for the treatment plan. On the
other hand, Ceruti et al'! measured the time needed for each step, such as clinical
time, number of clinical sessions but also the laboratory time and the laboratory
returns. The research group of de Resende et al'® separated time in two major
categories: the time needed from the consultation until the delivery of the dentures
and the time needed for adjustments. The latter is something very important because
it reflects also on the quality of the denture in terms of stability and retention. It is
beneficial to mention the adjustment period separately. The two methods have to be
compared regarding the need for adjustments after delivery. Most of them had a strict
protocol with three or four visits. However, all studies mentioned that the clinicians
continued the follow-up appointments until the patient was feeling comfortable with
the dentures. If the number of visits for adjustments was outnumbered for one
method, then this could be a critical clinical issue. If simplified dentures reduced time
until delivery but needed more sessions after delivery, then it cannot be cost effective
but such a difference between the two methods was not proven. Such a
differentiation in time did also Duncan et al?°. The researchers caclulated the visits
needed to fabricate the complete denture and separately the visits needed for
adjustments. The results in both outcomes were statistically significant favoring the
simplified protocol. Krishna et al?’ limited their evaluation to the number of visits.
Generally, it was agreed in all studies that the simplified method was faster in clinical
time and clinical sessions than the conventional method.

Cost

Cost of denture fabrication was evaluated in three clinical trials. All of them agreed
that the cost of a conventional method was significantly higher than the cost of the
simplified one. Kawai et al?* attributed the difference in cost to the final impression
step and to the remount of the denture before the delivery. Miyayasu et al?® and
Vecchia et al*? considered also under the term of cost the time spent from the
professionals. Vecchia et al?? evaluated also the time that a patient needs to spend for
their treatment from the time a patient exits their house until their return. Although
the interpretation of cost differs between the studies, all three came to the same
conclusion, that conventional method costs more than the simplified method.

Cost effectiveness

It is rational to think that studies which examined cost and time would have also
evaluated cost effectiveness. However, the only study group that referred to cost
effectiveness was Miyayasu et al®®. According to them cost effectiveness is a
combination of cost and patient satisfaction where time is also considered under the
term of cost. Miyayasu et al?® found cost to be statistically higher in the conventional
group. In a previous study (Jo et al 2015?2), the same study group found satisfaction



of the conventional method to be statistically higher than the simplified method. To
result in a conclusion about cost effectiveness, we have to quantify the cost and the
patient satisfaction, as cost effectiveness is the result of the division of the cost with
the satisfaction. Following this simple mathematical procedure, the authors
concluded that cost effectiveness is higher for the conventional group.

Need for reline

The study by Duncan et al?® was the only one referring to the need of reline. This need
and more specifically the time when this occurs, reflects not only the quality of the
denture but also the effectiveness and precision of the impression technique.
Although the thought is very good in this case, we cannot draw any conclusion
because the evaluation happened three months after the delivery. It is impossible in
such a short time to occur the need of the reline of the denture base.

Impressions

The electronic search resulted in two articles relevant to our topic and included in the
present review that focused on the stage of final impression. Hyde et al?! and Krishna
et al?’ studied the effect of the presence or absence of the final impression on the
denture delivered. In an indirect way, they compared simplified and conventional
method and that is why we included them in this systematic review. Hyde et al®!
concluded that the conventional method resulted in superior dentures according to
the patients. Krishna et al?’ found only a statistically significant difference in time but
except from that the two methods did not differ. This outcome is in agreement with
the rest of the literature.



Fig. 2: Flowchart illustrating study selection process.
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Table 3: Summary of the study characteristics included in the systematic review

Study Study size PICOs Baseline Follow up Risk of
period bias
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S,6m51C, analysis was
54S done at 6
months, the
3-month
recall was
counted as
clinic time
and cost.
Kawaietal | 54 (25T, 29 | P: edentulous Delivery 10 years Low
2018% S) same
cos14T, |3
215 c:C
O: General
satisafaction,
comfort, stability,
esthetics,
retention, ease to
clean, ability to
chew, OHRQoL
Komagami | 24(13 C-S, P: edentulous After 1*t phase: Low
ne et al 115-C) adjustments | C/S 1 month
2019% -5 (4 times a adjustments
c:C week=1 ASSESSMEN
month) T
O: Masticatory Wash out
function, occlusal phase=1
contact area, month
maximum occlusal wearing old
force cD
2" phase:
S/C 1 month

adjustments




ASSESSMEN
T

Krishnaet | 70(35c, 35 | P: edentulous 2 months Some
al 2014% s) ) ) after the concerns
I: S impression .
delivery
C: Cimpression
O: Retention,
stability,
perception
Lira- 40(18 C, 22 | P: edentulous Non defined | 3 and 6 Low
Oetikeret | S) pt . . but 2 months
al 20188 completed I: S impression adjustments
the study: C: Cimpression on 7™ and
17¢ 215 14" day
O: Satisfaction,
comfort, stability,
esthetics, ability to
speak, facility of
cleaning, ability to
chew raw carrot,
raw apple, sausage,
white bread,
lettuce
Mengatto | 20(10C, 10 | P: edentulous 1 Before (old | Low
etal S) pt , , adjustment | dentures)
2017%8 completed I: S impression after 3 months
the study: C: Cimpression delivery with new
10C, 95 cD
O: Masticatory 6 months
performance, with new
chewing ability cD
Miyayasu | 27(14 C-S, P: edentulous After 1*t phase: Low
et al 13 S-C) ) ) adjustments | C/S 1 month
20182 pt I: S impression -4 times a after
completed | C: Cimpression week??? adjustments
the study: ASSESSMEN
13 C-S, 11 O: Cost= T
S-C time+materials, Wash out
cost effectiveness phase=1
month
wearing old
ch
2" phase:
S/C 1 month
after
adjustments
ASSESSMEN
T




Nunez et 50(25C, 25 | P: edentulous Last 1 week Low
al 2013% S) pt ) ) adjustment | before
completed I: S impression insertion, 30
the study: C: Cimpression days and 6
23C,22S months
0: QHRQOL' after last
satisfaction adjustment
Regisetal | 42(21C, 21 | P:edentulous Before Low
2013% S) pt ) ) treatment,
completed I: S impression 3and6
the study: C: Cimpression months
20C,19S
0: OHRQoL,
satisfaction,
denture quality
Vecchiaet | 42(21C,21 | P: edentulous for at Before Low
al 2014% S) pt least 1 year insertion
completed ) ) (from 1%
the study: I: S impression appointmen
21C,20S | C: Cimpression t till
(insertion), _ insertion),
20c,19s | O:directcost, adjustment
(adjustmen indirect cost time (from
ts) 1t session
till the end)

S: simplified method, C: conventional method, SET: simplified edentulous treatment, pt: patients, CD:
complete denture, PROMs: patient-reported outcome measurements, OHRQoL: Oral Health Related
Quality of Life



Results of ROBINS 2 tool (RoB 2)

Table 4
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S: Simplified, C: Conventional, ITT: Intention-To-Treat (assignment to intervention), Y: Yes, PY: Probably Yes, NI:

No Information, N: No, PN: Probably No, NA: Not Applicable



Table 5: Results of ROBINS-I tool

Domains Questions Answers Risk of bias
1.1 N
Bias due to
confoundin 1.4 NI Low
. 1.7 PY
Bias in selection of 2.1 N
participants into the Low
2.4 PY
study
. e s 3.1 Y
e 3 v
3.3 N
Bias due to 4.1 N
deviations from 4.3 PY Low
intended 4.4 Y
interventions 4.5 Y
Bias due to missin >.1 PY
as u:a:a ssing 5.2 NI No Information
5.3 NI
Bias i 6.1 N
iasin 62 Py ‘
measurement of 63 v Serious—=>Low
outcomes .
6.4 N
.. . 7.1 N
Bias in selection of
the reported result 7.2 N Low
P 73 N

Y: Yes, PY: Probably Yes, NI: No Information, N: No, PN: Probably No




Table 6: Impression technique and materials

Conventional Simplified
technique technique
Preliminary impression Final impression Impression

Alginate+stock tray

Alves 2018, de Villa Camargos
2019, Ceruti 2017 (no report
about trays), Cuhna 2013, de
Resende 2019, Jo 2015, Kawai
2005/2010/2018 (same group),
Mengatto 2017 (no reports),
Nunez 2013, Regis 2013,
Vecchia 2014

Custom
tray+compound+silicone

Jo 2015 (2 compounds),
Komagamine 2019 (2
compounds), Miyayasu 2018

Alginate+stock tray

Alves 2018, de Villa
Camargos 2019,
Cuhna 2013, de
Resende 2019
(+functional
impression), Jo
2015, Kawai
2005/2010/2018
(same group),
Mengatto 2017,
Nunez 2013, Regis
2013, Vecchia 2014

Alginate+metal edentulous
impression tray

Komagamine 2019, Lira-Oetiker
2018, Miyayasu 2018

Custom
tray+compound+polyether

Alves 2018, de Villa Camargos
2019, Kawai 2005/2010/2018
(same group)

Alginate+metal
edentulous
impression tray

Komagamine 20189,
Lira-Oetiker 2018,

oxide impression paste

De Resende 2019(no report on
compound), Krishna 2014, Lira-
Oetiker 2018, Regis 2013,
Vecchia 2014 (no report on
compound)

Miyayasu 2018
Compound Custom tray+wax+zinc oxide Multilayer
impression paste impression tray
Krishna 2014 (SET)
Cuhna 2013
Ceruti 2017
Custom tray+compound+zinc Silicone

(putty+light)

Krishna 2014

Custom
tray+compound+polysulfide

Ceruti 2017, Nunez 2013




Table 7: Summary of the studies and the outcomes they studied

Outcomes

Studies

Masticatory performance/ability

Alves 2018, de Villa Camargos 2019,
Cuhna 2013, Komagamine 2019,
Mengatto 2017

Patient satisfaction

Ceruti 2017, de Villa Camargos 2019, de
Resende 2019, Jo 2015, Kawai 2005,
Kawai 2018, Krishna 2014, Lira-Oetiker
2018, Nunez 2013, Regis 2013

OHRQoL

de Villa Camargos 2019, de Resende
2019, hyde 2014, Jo 2015, Kawai 2018,
Nunez 2013, Regis 2013

Denture Quality

Ceruti 2017, de Resende 2019, Kawai
2005, Regis 2013

Time Ceruti 2017, de Resende 2019, Duncan
2001, Krishna 2014, Kawai 2010
Cost Kawai 2010, Miyayasu 2018, Vecchia

2014

Comfort/stability/esthetics/ability to
speak/ease to clean/ability to chew specific
foods

Hyde 2014, Kawai 2005, Kawai 2018, Lira-
Oetiker 2018, Mengatto 2017

Complete dentures’ functional activity

de Villa Camargos 2019

Clinical outcomes

de Resende 2019

Occlusal contact area/maximum occlusal
force

Komagamine 2019

Cost effectiveness

Miyayasu 2018

Need for reline

Duncan 2001

Impressions

Hyde 2014, Krishna 2014




Table 8: Summary of the studies and the outcomes they studied revisited

Outcomes

Studies

Masticatory performance/ability, Occlusal
contact area/maximum occlusal force

Alves 2018, de Villa Camargos 2019,
Cuhna 2013, Komagamine 2019,
Mengatto 2017

Patient satisfaction,

Comfort/stability/esthetics/ability to
speak/ease to clean/ability to chew specific

Ceruti 2017, de Villa Camargos 2019, de
Resende 2019, Hyde 2014, Jo 2015,
Kawai 2005, Kawai 2018, Krishna 2014,

foods Lira-Oetiker 2018, Mengatto 2017, Nunez
2013, Regis 2013
OHRQoL de Villa Camargos 2019, de Resende

2019, Hyde 2014, Jo 2015, Kawai 2018,
Nunez 2013, Regis 2013

Denture Quality, Complete dentures’
functional activity, Clinical outcomes

Ceruti 2017, de Resende 2019, Kawai
2005, Regis 2013, de Villa Camargos 2019

Time Ceruti 2017, Duncan 2001, de Resende
2019, Kawai 2010, Krishna 2014
Cost Kawai 2010, Miyayasu 2018, Vecchia

2014

Cost-effectiveness

Miyayasu 2018

Need of reline

Duncan 2001

Impressions

Hyde 2014, Krishna 2014

Table 9: Summary of Findings (SoF)

Outcomes Number | Study Number of | Quality of
of design | patients evidence
studies (GRADE)

Masticatory 5 RCTs 135 High

performance/ability, Occlusal

contact area/maximum

occlusal force

Patient satisfaction, 12 RCTs 571/568/549/ High

Comfort/stability/esthetics/abi 517*

lity to speak/ease to

clean/ability to chew specific

foods

OHRQoL 7 RCTs 326 High

Quality of the complete 5 RCTs 303/300/281 High

denture, Complete dentures’ *

functional activity, Clinical

outcomes

Time 5 4 RCTs 390/387* High

1
observatio
nal
Cost 3 RCTs 173/171/168 High
*

RCT: Randomized Controlled Trial, *: Dropouts between the follow-ups




DISCUSSION

The majority of the textbooks and curriculums teach the two-staged impression for
the fabrication of a complete denture. More specifically, the curriculum of all the
Dental Schools in Turkey includes a preliminary impression with alginate and a final
impression using a custom tray, compound for the border moulding and zinc oxide
eugenol as a wash material.>> A relevant study in the Dental Schools in Spain and
Portugal revealed similar results, namely the use of alginate for the preliminary
impression and border molding accompanied with an elastomeric material for the
final impression.3® Interestingly enough, Hussain et al3’ studied the same subject not
only among dental schools of the United Kingdom but also among dentists who
worked either on a private clinic or in the National Health System (NHS). Although the
curriculum dictated the use of a custom tray with silicone for the final impression, the
dentists replaced the silicone with alginate. Dentists used a custom tray and alginate,
whereas silicone was their second choice, regardless of where they worked (private
or NHS).3” These results were supported by another study which included general
dentists in the United Kingdom. According to this study, over 70% of the dentists
asked, use a custom tray and alginate for the final impression. The use of a custom
tray indicates that a preliminary impression preceded the final impression.38 Likewise,
Petrie et al* investigated the difference in the impression stage for the fabrication of
complete dentures among prosthodontists (members of the American College of
Prosthodontics-ACP) and American Dental School Students. Contrary to the results of
Hussain et al*’ for the United Kingdom, Petrie et al®® revealed similarity in the process
between prosthodontists and dental school students. The vast majority (92%) of the
prosthodontists used two impressions, one preliminary and one final using a custom
tray. 88% of them chose compound and silicone for the final impression. That is also
the curriculum taught in the dental schools. It is remarkable how rarely Americans
deviate from what they were taught.3° All the above mentioned studies indicate that
dental schools all over the world consider that the final impression step is crucial and
necessary for the fabrication of a well-functioning complete denture. The purpose of
the impression is to make an accurate copy of the seating surface. For that purpose,
the clinician makes a step-by-step impression of the surface borders with a compound
and then uses a different material with the appropriate viscosity to make the
impression of the surface without interfering with the border molding. This procedure
is considered as leading to the most accurate impression and maximizes the stability
and retention of the complete denture. If an accurate impression can be taken with a
simpler procedure, then the stability and retention of the denture will not be
compromised, the different outcomes will not be affected and therefore this may be
suggested as an alternative.

Masticatory performance

The primary goal when fabricating a denture is to evaluate the patients’ masticatory
performance. The comparison of the two methods could not omit the evaluation of
the masticatory performance. This evaluation is objective and subjective. Two



different tests, the sieve method and the swallowing threshold test index, are used to
receive objective information about the masticatory performance. These tests
qguantify the pulverization of the food and therefore their results are comparable. It is
equally important to collect subjective information and therefore the patients are
asked to answer different simple questionnaires. They include questions about the
dietary habits of the patients or direct questions on whether the patients can chew
specific foods (e.g. vegetables, fruits, meat etc). Interestingly the results of the
objective and subjective test do not always coincide. In other words, there is a
difference between the masticatory performance and the assessment of their
chewing ability.*° The level of bone resorption did not influence the masticatory ability
of the patients according to Marcello-Machado et al.*! This is in agreement with the
results of the study of Alves et al (2018)’. Since we did not find a significant difference
in the masticatory performance combined with the fact that the population in the
included studies varied in the level of the ridge resorption, our results agree the
statement of Marcello-Machado et al*'.

Classification systems of complete edentulism

More specifically, the majority of the studies included used the classification system
for complete edentulism of the American College of Prosthodontics (ACP)*2. They
focused on the ridge resorption as the main factor of a compromised case. However,
this classification system categorizes the edentulous patients based on the complexity
of the case which depends not only by the residual ridge. It is out of the scope of the
present review to analyze the classification system, but it is important to mention that
the participants of the clinical studies belonged to all the categories and only the
minority belonged to the most favorable class (class 1). This indicates that the results
are not biased as they would have been if only patients with the most ideal oral
condition were included.*? Only one study, namely that of Lira-Oetiker et al®, used the
classification system of Cawood and Howell*® instead of the ACP*? one. According to
this system the edentulous jaws are categorized based on measures on different spots
of the jaw as they appear on a panoramic radiograph. There are six categories (class |
to VI), with class | being the most favorable and class VI characterized by severe ridge
resorption. Lira-Oetiker et al® included patients of class II, lll and IV and therefore we
could imply that the results may be optimized.*?

Patient satisfaction

Huumonen et al* indirectly associated the ridge resorption with the patient
satisfaction. In their study patients with severe ridge resorption complained about the
stability of the mandibular denture and that caused reduced satisfaction. According
to Huumonen et al* as severe ridge resorption was characterized by the absence of
bone above the mandibular canal and/or the mental foramen.** In contrary, Pan et
al* did not find a significant association between ridge height and patient satisfaction.
In this study, ridge height was evaluated using four different classification systems.
According to Cawood & Howell and Xie classification systems, the participants were



divided in two groups equally, half of them had adequate bone height and the other
half presented with severe bone resorption. When using the other two classification
systems (ACP, Wical & Swoope) only the minority of the participants had adequate
bone height. So, we can conclude that their results were valid. Irrespective of the
system, patient satisfaction did not show a correlation to the residual bone height?,
which comes in agreement with our result. The included studies did not evaluate
patient satisfaction based only on the denture fabrication technique, but also assessed
all other factors that may influence it, such as the remaining ridge height. No
differences in patient satisfaction were found between all the included groups.

Oral Health Related Quality of Life (OHRQol)

Following patient satisfaction, the oral health related quality of life (OHRQoL) was
examined. OHRQoL was measured using different versions of the Oral Health Impact
Profile (OHIP). OHIP-Edent is a shortened version of OHIP and focused on the
edentulous patients. Moreover, OHIP-Edent can detect the differences in the quality
of life of the patients after recieving a new rehabilitation. De Souza et al*® proved the
validity of the Brazilian version of the OHIP-Edent as well as the validity of the Geriatric
Oral Health Assessment (GOHAI). They compared the answers of these two OHRQoL
inventories with the answers of a denture satisfaction questionnaire and they found
a strong correlation.*® Likewise, Sato et al*’ found that the Japanese version of OHIP-
Edent (OHIP-Edent J) demonstrated good reliability and validity.*’

It is important to mention the study of Stober et al*®. They correlated OHRQoL
measured with OHIP-Edent with the patient satisfaction measured with
guestionnaires. Although they emphasized that patient satisfaction cannot per se
predict the OHRQoL, they found a significant association between the two factors*é,
strengthening the conclusion that the method used did not affect neither the OHRQOL
nor the patient satisfaction.

Cost and time

The simplified and the conventional technique differed significantly in two outcomes,
named cost and time. The simplified technique did have a significant lower cost than
the conventional technique. The cost of the conventional is higher as the clinicians use
extra materials. In both methods, an impression with alginate will be made. The
session of the final impression includes an acrylic resin custom tray, a compound for
border molding and a wash material. The use of these three additional materials
inevitably increases the cost.*®

The time needed for the conventional technique was longer, since the protocol
included an extra clinical session, that of the final impression. The time increases more
if we take into consideration the difficulty of the final impression. Moreover, a
randomized clinical trial of Kimoto et al*° revealed a difference in time needed based
on the experience. Junior clinicians needed more time to fabricate, deliver and adjust
the complete dentures than senior clinicians. Although Kimoto et al*° did not mention
the years of experience of each clinician, the time difference in the stage of the final



impression was statistically significant.”® Therefore, they concluded that experience
plays a major role. In the studies included in the present review, the practitioners
varied from undergraduate students to experienced prosthodontists. Bearing in mind
that the two methods differed in time, the experience of the practitioner may be a
basic reason. However, no study compared students and prosthodontists directly
(included students and prosthodontists). That means that the time difference was
valid in all studies regardless of the clinician and therefore the simplified method is
quicker.

Cost effectiveness

Cost effectiveness analysis is an economic analysis which aims to give an answer
between alternative treatments. It calculates the cost and the common outcome of
each treatment option. In the present review the treatment options are the two
techniques examined (conventional and simplified) and the common outcome is
patient satisfaction. The calculation of the cost effectiveness analysis is
mathematical.>® The simplified technique differs from the conventional only in terms
of cost and time. This could lead to the assumption that the simplified technique is
more cost effective. However, the cost effectiveness analysis is an economic analysis
which takes into consideration also the outcome, in this case patient satisfaction. As
mentioned in the results, the analysis revealed the superiority of the conventional
method. We have to bear in mind however, that only one study examined this factor
and therefore we cannot draw a conclusion of which treatment plan is more cost
effective.

Post-insertion visits and need for reline

An indirect method to evaluate the success of a method is the number of post-
insertion visits for adjustments and the need for reline and even the time when this
need occurs. Only the study of Duncan et al?? evaluated the post-insertion visits and
the need for reline. They concluded that the simplified technique obviously required
less visits not only for the fabrication of the denture but also for the necessary
adjustments and there was no difference in the need for reline. During the first three
months patients still try to adjust to the new rehabilitation so it is impossible to testify
the need for reline. Less post-insertion visits for the simplified technique may be
explained by the fact that the final impression with border molding leads often to
overextended dentures.

Facebow

In a lot of studies in the intervention group face bow record was also omitted besides
the final impression. Farias-Neto et al®> and Prakash et al>® concluded in their
systematic review accordingly that the use of a face bow does not result in a better
outcome for the complete dentures.>>>3 This comes in agreement with our results, but
it logically raises the question if the results are valid as there is no included study which
examines the use or not of only the facebow. Kumar and Souza>* provided the answer
with their study where the only difference between the two groups was the use of the



facebow. According to them the complete dentures fabricated without the use of the
facebow were better than the dentures of the control group, proving that a complete
denture can also be fabricated with simple methods avoiding the use of a facebow.
The differences found between the two groups were also attributed to the fact that
the mandibular cast of the control group was articulated with centric, lateral and
protrusive records. This is very demanding especially in edentulous patients where the
records are made with record bases and occlusal rims which are impossible to be
stable during the procedure.>*

Remount

It was not feasible to assess the importance of the remount due to the concomitant
presence of other confounding factors (example use of facebow). A valid evaluation
about the importance of the remount could occur if that was the only difference
between the control and the test group. Such a study was performed by Shigli et al>®
and they found the superiority of the remount process. The test group in which
laboratory and clinical remount found place had significantly better results. The
patients of this group needed less post-insertion visits, experienced less pain and
discomfort during mastication and presented less sore spots. These results were
statistically significant. The remount process was the only difference among the
edentulous participants and its superiority was evident.>> In the present review such
a difference was not noticed. However, we have to see this result with precaution as
the influence of the remount could be lost among the influence of other factors.

Systematic reviews and meta-analysis

Paulino et al*® conducted the first systematic review for the simplified technique. They
concluded that the simplified technique does not compromise patient satisfaction and
masticatory ability with the complete dentures, nor does it affect the quality of the
denture. Therefore, they concluded that some of the clinical and laboratory steps in
the fabrication of a complete denture may be unnecessary.”® Ye et al’’ in the
systematic review published in 2017, found differences between the two technique in
cost and time. All the other factors (patient satisfaction, OHRQoL, denture quality,
masticatory ability) did not differ among the two methods. Their database search was
completed before April 2014, only four months after the completion of the search of
Paulino et al*®, and since then have been published a lot of new randomized clinical
trials on the same topic.”” The most recent-in the searching period of the present
review- publication comparing the two methods is a meta-analysis of Al- Ansari et al
(2019).°8 They included 11 studies and drew conclusions about patient satisfaction,
quality of life, cost, and time. For the first two outcomes the researchers found no
statistically significant difference between conventional and simplified technique
contrary to the other two. The simplified technique had statistically lower cost and
required less time for completion.>® The results of our systematic review are more
comprehensive and they are in agreement with the results of the aforementioned
studies. Cost and time are the only outcomes with a difference in favor of the



simplified dentures. Apart from that, conventional and simplified method of
fabrication of complete dentures have equal outcomes.

A systematic review and a meta-analysis of the same topic was published in
September 2020 by Sanjeevan et al.>® This paper is mentioned in the discussion of the
present review as relevant, but it is out of the searching period selected. Although the
two reviews were conducted almost simultaneously, there are some differences
worth mentioning. The searching period of the two reviews differed by two months
(January 2020-the present review, February 2020-Sanjeevan’s et al*® review). The
search was conducted in two common databases (Pubmed, Scopus) and one different
(Europe PMC-the present review, Cochrane-Sanjeevan’s et al*® review). These
differences may explain the slight difference in the selected articles although in both
reviews 19 articles met the inclusion criteria. Sanjeevan et al*® included the studies of
Heydecke et al 2008%° and Matsuda et al 2015°%%, which are not included in the present
review. The study of Heydecke et al 2008%° was included as a relevant to the topic title
but excluded after reading the abstract. The reason was that the difference between
the two protocols used was focused on the anatomy of the teeth and the occlusal
pattern used rather than the impression stage. The conventional protocol of Heydecke
et al®® included a facebow transfer, tracings on the bases for the maxillomandibular
records and semi-anatomic teeth in a lingualised and balanced occlusal pattern.
Contrary, the simplified protocol did not include a facebow transfer, the
maxillomandibular records were made with occlusal rims and the anatomic teeth
were selected and setted in a canine-premolar guidance. As concluded, the anatomy
of the teeth did not affect the patient satisfaction. The fact that the study defined the
protocols completely different in contrary to all the other studies was the reason of
exclusion. The study of Matsuda et al 20155 was not found in the electronic search of
the present review. The reason may be the different database among the two reviews
or/and the fact that one article included in the review of Sanjeevan et al*® was found
by hand searching. It is not mentioned whether this article is the study of Matsuda et
al®! but it should be held as probable. In the present review were included the studies
of Hyde et al 2014?! and Duncan et al 2001%°. The latter one was excluded by
Sanjeevan et al*® because it is not a randomized trial but an observational study. The
reasons of the exclusion of the study of Hyde et al 20142 are not mentioned. The main
difference among the two reviews is the assessment of the risk of bias. Both review
groups used the same assessment tool. However, the results differ. Sanjeevan et al>®
characterized the majority of the included studies at ‘high risk’ of bias (12 studies) and
the minority of them at ‘low risk’ of bias (3 studies). The remaining 4 studies were
assessed with ‘some concerns’. Therefore, the quality of evidence according to the
GRADE system was low and all these results suggest a heterogeneity of the studies
included. There could be a lot of reasons explaining the contrary results, but these
could only be assumed. A valid explanation mentioned in the article of Sanjeevan et
al*? is that this review group did not pool the information and the results between the
studies included, while in the present review the outcomes were analysed and
categorized according to their meaning and not only by the definition per se given by



the researchers (Table 7,8). Despite the differences between the two reviews and the
reasons for them, Sanjeevan’s et al*® conclusions are in agreement with the results of
the present study and the aforementioned systematic reviews and meta-analysis but
suggested to consider them with precaution.

There are two established protocols for fabricating complete dentures, the
conventional and the simplified. Their main difference is the omission of the final
impression in the simplified technique. Apart from cost and time, the two methods
are equal. None of the other outcomes is affected by the method of fabrication. The
simplified technique prerequisites a perfect impression with alginate. This requires
excellent knowledge of the anatomy of the oral cavity and experience. Therefore, we
are still reluctant if the simplified protocol is suitable for an undergraduate curriculum
or clinicians with limited experience.

Limitations

There are some limitations that could affect the power of the present systematic
review. All the studies included share common characteristics such as the population
(edentulous patients), the intervention (the simplified technique) and the comparison
group (the conventional technique). They all focus on the same question: ‘Is simplified
or conventional method better?” and they all attempt to answer to this specific
guestion. However, they evaluate different factors and even studies focusing on the
same outcomes used different test methods. Due to the fact that they differed also in
other aspects as for example the materials used, the studies could only be compared
in subgroups. There is also a lot of heterogeneity among the studies. Even the fact that
a lot of researchers omitted not only the final impression but also the use of a facebow
and the remount, makes the test and control group differ in more than one factor.
Therefore, the impact of each factor on the result cannot be evaluated. In addition, as
mentioned before, the clinicians varied from undergraduate students to experienced
prosthodontists, a fact which could affect the results. It was even the topic of some
studies which method is suitable and more predictable for an undergraduate
curriculum as border molding is held one of the most challenging tasks in dentistry. A
lot of studies held the simplified technique as easier for the students, especially the
undergraduate ones. But the simplified technique requires a perfect first impression
with alginate which is not necessary an easy task. At least it requires profound
knowledge of the anatomy, which can only be obtained through practice. It is
therefore incorrect to consider the impression of the edentulous jaw as a simple task.
Moreover, all of the studies had a follow up of at most 6 months which is very short.

A lot of outcomes were evaluated based on the patient interpretation and the
information collected was subjective. If we bear in mind each patient’s complexity and
personality, we have to agree that the answers are not comparable. Patient self-report
outcomes could be evaluated with caution. However, those results should not be
undermined, since all the researchers emphasize that the acceptance of the complete
denture is up to the ability of the patient to adjust with the new prosthesis. In addition,
in cases where an outcome was evaluated based on subjective and objective test (e.g.



masticatory performance), the subjective information gave better results. This
indicates that the perception of the patients does not always coincide with reality and
they tend to be more optimistic about their oral situation and treatment outcome.

As already mentioned, simplified is called every protocol for the fabrication of a
complete denture that requires less than six clinical sessions. According to that
definition, the fabrication of a complete denture using CAD/CAM technology uses a
simplified technique as different sessions are omitted. Technology can be used either
for designing the complete denture (CAD) or for manufacturing it (CAM) but also in a
combination where the whole process of fabricating a complete denture will be done
digitally (CAD/CAM). The digital workflow can be a two-, three- or four-visits protocol.
The systematic review of Kattadiyil et al®? included four studies, three of them
followed a two-visit protocol and one of them a four-visit one. In all of these studies it
is admitted that there was a deviation in the number of the clinical sessions as in some
cases more visits were required. However, even considering the additional
appointments the average of the clinical sessions was less than the conventional
protocol.®? It is interesting to elaborate the different protocols in order to identify
which sessions are omitted. In the two-visits protocols, the complete denture will be
delivered in the second appointment following the session of the impression, omitting
any try-ins will. The impression can be either digital using an oral scan or conventional.
In the second case, a cast will be fabricated and then scanned. Either way the
subsequent procedure is the same.®® The mobility of the soft tissues and the absence
of immobile benchmarks are some of the limitations of the intraoral scanning of an
edentulous arch and therefore the process of the conventional impression cannot be
yet replaced.® In the three-visit protocol a try-in is included. This could be a milled or
printed prototype of the complete denture. The color of soft and hard tissues of the
complete denture is uniform but this prototype enables the evaluation of the esthetics
in terms of shape of the teeth and their position in the stomatognathic system. This
try-in is more helpful to the clinician than to the patient as he cannot imagine the final
result. In a four-visit protocol there is more interaction between the conventional and
digital workflow. In this protocol the clinical sessions are done conventionally, and the
laboratory work is done digitally. The clinician still performs an impression and
maxillomandibular records. The difference is that the base plates or even the custom
tray are printed. More specifically, the clinician makes an impression, and the
laboratory scans it, or the cast made of this particular impression. If the clinician will
proceed with a final impression, a custom tray will be printed, a final impression will
be made which will again be scanned (the impression or the cast) and a base plate will
be printed. If he decides to use the preliminary cast as the final cast, then base plates
are printed. Either way he proceeds with the maxillomandibular records. The
laboratory work of placing the teeth will be done digitally. If the clinician decides to
perform a try-in, then a prototype will be printed and used as mentioned before in the
three-visit protocol. Then the complete denture will be delivered. Counting all the
clinical sessions, we result in a five-stage protocol and in other words following the
definition given in the introduction, this protocol cannot any more be called simplified.
It could be characterized as conventional fabrication of a complete denture with a
digital laboratory workflow. However, no clinician performs all the sessions. Either the



final impression or the try-in will be omitted and therefore the complete denture will
be fabricated with a simplified method.

The properties, advantages and disadvanages of the CAD/CAM complete dentures are
out of the scopus of this systematic review and therefore not mentioned. Although,
digital workflows belong to the simplified technique, we did not include studies with
CAD/CAM complete dentures in this systematic review and a new one could be
beneficial.



CONCLUSION

The conclusions of the present systematic review are the following:

1)
2)

3)

4)

Our systematic review is in agreement with the literature of the topic.

The null-hypothesis was confirmed in terms of cost and time but rejected in all
the other factors.

Cost and time differed significantly between the two methods favoring the
simplified protocol.

Masticatory performance and ability, patient satisfaction, Oral Health Related
Quality of Life (OHRQoL) and denture quality are not affected by the method
of fabrication.
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Algorithm for suggested judgement of risk of bias due to deviations from the

intended interventions (effect of assighment to intervention)
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Algorithm for suggested judgement of risk of bias for bias due to missing outcome

data

JsU ysiH ki
éanjen
anJ} uo papuadap
ssauduissiw
1euy A1y ve

IN/Ad/A

éanjea ani
uo puadap p|nod

Ssauguissl :
SUI92U0d awos ISSIN €€

¢paselq jou si }jnsai
}ey} 9DUSPIAT 7€

IN/Nd/N

¢siuedpiped |je 1oy

3SL MO

ElEp sawlodInO T°€



4t domain -Risk of bias in measurement of the outcome

ésiuediilied

Apnis Aq

P3AI23J UOIIUAAIDIUI
9y1 Jo aieme
S10SS9SSe aW021N0

IN/N/Nd/Ad/A quedionied Apmas a1 s aI3M T pue
VN liossasse swo21no ay) ‘saw021n0 pariodai-juedioiied o4 "Sn1el1s UOIIUSAISIU] 01 PapUl|q 2J9M SJ0SSasse awodino Jji o Jamsuy| T'¥ OF IN/NA/N J €1
ésdnou3 uonuaniaiul
U2oM1a(q pPalaj}ip
9Aey 2Wodlno
paI413uapl 9q 01 SIUAAS BWODINO 40} SaIHuUNoddo) 343 O JUBWUIRLIBISE
|euoiyppe 01 Suipes| ‘4apinoid aieayljeay e 03 SUSIA [BUOILPPE SIAJOAU] UOIJUSAIDIUI UE 41 JO BIEp SWODINO 4O UOIII3]|00 dAIssed JO ;
1X393U0J 3y} Ul Seiq Uoi12913p d11souselp Jo asnedaq asiie Aew sdnoJg UOIIUBAIDIU] USAMID] S30UAIRYIQ “stulod awiy djqeledwod 1e) 40 jusainseal
_Z\Z\Z n_\>n_\> pasn ‘Spjoysalyl pue SpoyIaW JUSWDINSEIW SWES Y] DA|OAUI (UOI1DD[|0D BIEP) JUSWSINSESW SWOIINO JO SPoylaw d|qeledw o)) pino) ¢'v
*Alpijea Jood aAey 0} paleJISUOWapP US3( Sey JuUswniisul Juawalinseaw ayl (¢
(poyzaw Juawauinseaw siy3 Suisn a|jqe3dalap aJe jeys
S|9AS| 9PISINO ||B) SON|EASWOIINO JO s93ued Juerodwi "8°9) $109)49 UOIIUAAIDIUI 3|qisne|d 03 AIUSUDS g o1 A|Pyunsiy (T
:9snedaq ajdwexa Joj ‘@ieladosddeur s| swoda3no sy3 Sulnsesw Jo vofuéwt J1 s9A Ajgeqo.d 40 S Jamsuy ioreudoiddeul
"ON A[qeqoid 40 ON 3 ||IM uolisanb sy} 03 Jamsue| aW021N0
941'SOW021N0 paly10ads-a4d ay) 404 ‘S9IUBRISWNDIID JSOW U] *(353491Ul JO SWOIINO ulew Y3 4oy Axoud Jo 91e30.44ns e S| 1 asneda(
‘8'9) 9|qIsuas sem paienjead Sulaq awW02IN0 JO IJI0YD 3Y} JOYIdYM SS9SSEe 0} WIe J0U SIIP UolIsanb ay] '93enjeAd 03 papudiul ay3 dunseaw jo
IN/N/Nd/Ad/A |ase Asyr swosino ays oy sjgennsun aie 1eyy (UOIY3||03 B1EP) JUSWSINSESW SWOIINO JO SPOYIAW AJIuap! 03 swie uonsanb siyl  POYIW 3yl Sep\ Tt
m:O_umO mco_ummsm
asuodsay uoiljeioqe|3 Buijjeusis




"PAAISIDJ UOIIUBAISIUI
9yl jo 38pa|mouy Ag padusnjjul Sem SWOIINO dY3 1By} A[dI| 3JOW S| 3 ‘UOIIUSAIDIUI U3 JO SI09H3 |njwley Jo |eldlyauaq
I9Ya Ul §3119q 4O S|aA3| Su0JlS aJe 3J3Y} UBYAN “(SElq 4O Sl YSIH Se passasse) JUIWISSISSe aW0odINo aduanjyul 03 Aj@yl sem

épansIdal
uoludAIUI

JO 93pajmouy

Aq pasuanjjul
SeM 9W021N0

91 JO Juswssasse

IN/N/Nd/Ad/A SN1EIS UOIIUDAIDIUI JO 38P3IMOUY (11) YDIYM Ul 3SOU3 WO (SUJSIUOD SWOS SB PIssasse) pIp H 18y} 9AS1[ag 01 UOSESJ OU S| 313y} Ing| 1eyr A1 1 s
VN juswssasse awo21n0 pasuan|jul aABY SN1EIS UOIIUSAIBIUL JO 3SPaIMOUS| (1) YdIYM Ul SUOITeNIS usamiag saysingunsip uonsanbsiyy| % 01 IN/Ad/A JI S°P
éPoAISOal
UolluaAJialul
J0 93pamouy
Aq pasuanjjul uaaq
9Aey 2Wod1no a9y}

\ \ \ \ ‘Ajije3aow asned-|je sjdwexa 40} ‘Juawadpn[ SA|0AU] 30U OpP JBY) SBWOIIN0 papodal
IN/N/Nd/Ad/A -19AJ35C0 3duUan|jul 01 AjyI|un aJe Ayl ‘SSW021N0 UOISIIBP J9pIA0Ld UOIIUSAISIUL pue Juswadpn[ swos SUIA|OAUl SBWO02INO) 30 JUSWSSSSSE pIN0)
VN [pa110dai-19195q0 ‘(uted Jo [9A3] se yans) swodino paiodal-1uedionied 33Usnjiul PINOI UOIUSAISIUI pausisse sy Jo agpaimouy| €7 O IN/Ad/AH 'Y
m_.,_O_u.mO mCO_umwsm
asuodsay uoneioqe|3 Sunjeusis




Algorithm for suggested judgement of risk of bias in measurement of the outcome
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Algorithm for suggested judgement of risk of bias in selection of the reported result
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APPENDIX 2-ROBINS-I tool
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1%t domain-Risk of bias due to confounding
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2" domain-Risk of bias in selection of participants into the study
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3'Y domain-Risk of bias in classification of interventions

“UOIIBIIJISSEIISIW PIOAE OS|E P|NOYS [SYN Y3 40 sasodind ay3 4oy pa123)||0d)

édWo0oIN0 3y}
JOYISI4 JO 3W021N0 3y} JO
93paimou Aq pardajse uaaq
dABY SN1EIS UOIIUDAIDIUI

IN/N/Nd/Ad/A |ose erep ays ysiym ur Aem sy “seiq ploAe 03 JUBILYNS 3G 10U ABW UOITUSAISIUI 3U} JO WY 9Y} 18 UOIIBWLIOJUI 3U] JO UOIFIR[0) JO uoinedlyissed p|jno) €€
¢UOIIUDAJDIUI 3Y] JO
S9A 99 01 A|y1| S uolisanb siyl 01 Jamsue ay) ‘(uonendod 1IE1S 3y 18 pap.0dal sdno.s
Ul |0J3U0d 01 sainseaw ‘§'3) suolluaAISIUL [9A3]-uolle|ndod o4 "UOIIEDIJISSE|ISIW UYdNS PIOAER 01 JIISEd 3l SIYEBW UOIIUIAIDIUI
U3 JO Wi} 3Y1 1B UOIIeW.IOJUI BY} JO UOIII3[|0D "Aja)Ijun SI SN1BIS UOIIUSAISIUI JO UOIIBIIIISSE[OSIW [BIIUDIDHIP USY] ‘SDWO02IN0 uoRUSAILIUI SU3p OF pasn
_Z\Z\Z n_\>n_\> 1uanbasqns Agq pa1oa)je usaqg aAeY 10U P|NOJ 1BY1 SDIINOS WO 3|qe|IBAR S| PAAISIDJ SUOIIUSAIDIUI INOGE UoIleWw.ojul JI ‘|esauad u| uoljewJojul ayl sep\ '€
'S9A 9 01 A|3)1| S| Jamsue ay3 pue ‘paulyap Ajues|d si uonreindod ay3 Jayisym oy
Sso91e[9. uollsanb sy ‘(uoneindod Jie |041U0D 0] Saunseaw "§'9) SuUoIlULAJIS1UI |9AS|-uolle|ndod 404 "uolluaAJIalul JO Sulwiy Jo/pue)
Alsualul ‘Aouanbauly ‘@sop ‘Buinas ‘9dAl se yans sanss| SulIBA0D 1101|dXd pue Jed|d 3¢ P|NOYS UOIIUSAIDIUI YOBd PAAIRIAL dAeY O))
s ‘ ) . épaulap Ajaesld sdnoud
|enpIAlpul SULIBPISUOD 104 BLISMID ‘UOIIUBAIRIUI [9AS]-|ENPIAIPUL 104 Sjuedidilied JO UOIIBIIHISSE[D BU3 Ul Selq 0} pea| Aew uoiHuap :
_Z\Z\Za\>n_\> Y3 ul AnSiquiy "paulap ||oM 3Je SUOIIUSAIIIUI YL 1BY} S| SUOIIUDAIRIU| JO uosiedwod dielidosdde ue Joy d1sinbaiaid v uoljusanialul 8N\ T°€

suojldo asuodsay

uoneioqe|3

suonsanb suijjeusis




4t domain-Risk of bias due to deviations from intended interventions

IN/N/Nd/Ad/A

"9J3Y J3ay1ny paJapIsuod aq 1ou pjnoys pue Suipunojuod SulhieA-awiy Jopun passaippes| (€

uoluanalul [euluo syl (¢

uoluaAIUI MaU Byl (T
:01 pausdisse sI (UOIIUBAIIUI JO UOIIBSSDI Sulpn|oul) SIYIIMS SUOIIUSAIDIUL J31Je SwIil dN-Mo||0Y)
2J49ym sasAjeue uaamiaq ysinuisip 9 "9|qissod jou S| 3duasaype 1234adw| 3eY3 0S 3IUO PAIBISIUIWPE JE JBY3 SUOIIUIAIIIUI JO
S9IPN1S O} SDA JOIMSUY "SUJDUOD 3sied 01 ySnoua ysiy st uoinsodoud siyl j1 oN Ajgeqoad Jo oN Jamsue pue dn moj|o} 1noySnouyl
UolIUBAJBIUI pauUdISse 419yl Yum panuiuod oym siuedipnsed Apnis jo uoiiodoid Syl UO UOIIBWIOUL S[gE|IBAR JIDPISUOD
*UOIIUSAIIUL DAIDE JSYI0UB 0} SBYIHMS PUB UOJIUIAIDIUI J0Yeedw oD Yl 03 SISA0SSOJD ‘UOIIUDAIDIUL JO UOIIeSSDD ‘@oueljdwod
193)J42dw S9pPN|IUl SDUSIIYPE JO }IET "PIPUSIUI SB UOIIUSAIDIUI Y3 01 243ype 1ou pip siuedidilied yi Jaydiy aq ||Im selq Jo dsiy

éudwWI83J uoIUBAIDIUI
pausisse ay3 0} auaype
syuedioied Apnis pig Sy

IN/N/Nd/Ad/A

‘sjuedidilied 1s0W 9y1 J04 |NJSSDIINS SEM UOIIUDAIDIUI DY) JO UOIIRIUSWI|dWI JBYIDYM JDPISUOD °[el} 8yl Sulinp aJed SuliaAl|ap|
s|euolssajoud aJed yijeay ay3 ‘ajdwexa Joj ‘Aq papualul se pajuswsjdwi 10U Sem UOIIUDAIDIUI dY] JI JBYSiY oq [|Im Seiq JO dsiY

éswuediied 1sow 4oy
AjInyssa0ons pajuswajdwi
UOIIUBAIDIUI DY) Sem '

IN/N/Nd/Ad/A

*sdnoJg UOI13UIAIBIUI UDDMIDG PIIUER|E] DJE SUOIJUSAIDIUI-0D 3SBY3 JBYIBYM JaPISU0T “ApNnis Siyl ul
paJaisiuiwpe Aue Suipn|aul SUOIIUSAISIUI-0I By} JBPISUO) *SAN0JT UOIIUSAIDIUI BY] US3M1S] SUOIIUSAIDIUI-0D YINS U] dduejequiy
S| 949y} I AjuO 3SlIe ||IM Selg ‘SSIMIUI0 10U 3g ‘DWO0IIN0 3y} 1034e ASy3 JI Juenodwi 3 [|IM SUOIIUSAISIUI-0D "UOIIUBAISIUI
JO 109442 PIILWIISD BY) SeIq PINOM Jeyl Aem e ul pajuswa|dwi Jam SUOIIUSAIRIUI-0D pauueldun Ji aysSiy 39 ||Im seiq o Xsiy

ésdnoJd uoiluanIu| Ssolde
paJue|eq SUOIIUBAISIUI
-02 1ueliodwil UM\ €'

IN/N/Nd/Ad/A
VN

'sdnoJ8 0M3 93 SS0JDE SUOIIBIADP SY} Ul ddue[equI S| 349Y3 41 AJUO ISIIE ||IM SBIg ‘DJ0WIay1IN *9SIMIBYI0
10U 31N ‘OWO021IN0 dY3 19344e AdY3 JI JuerIodw 34 1M d2130ead [BNSN 193]494 10U OP 1BY3} SUOIIUSAISIUI PIPUIUI WOJ4 SUOIIRIASQ

$9WO021N0 3y}

pa12344e aney o1 A9yl pue
sdnoJ3 uaamiaq pasuejequn
UOIIUBAIDIUI PapUIUI

WOJ} SUOIIBIAIP 3SaY}

QIOM TV OYAd/AHT Y

IN/N/Nd/Ad/A

"9JBJ UIINOJ U] S|ENPIAIPUL JO SIIPNIS [BUOIIBAISSCO Ul 3303dX3 J0Ul
9JE 959U1 JDAIMOH "S91BWIISD 109449 paselq 03 pes| Aew 0s 22130e.d |ensn Jo 14ed 30U dJe SUOIIBIASP YINS *(SUOIFUSAIDIUI JOY30)
10 31 JO S3UBUOdWOD JO UOIIUDAIDIUI BAIFIE Y} 43S 9404349y} pue dnoJd Jojesedwod ay} 0} pausdisse uaag aney 03 AYan|un |34
sjuedidizied asnedaq a|dwexa J0y) Jojeledwod PUB UOIIUIAIDIUI UBIMID] 3JUJY4IP B JO SUOIIRIIDAXS 03 dnp aslie Aew suolle|naQ
"UO[3USAIDIU| O} JUBWIUSISSE JO 109449 BY} Ul Seiq 0} Ped| J0U Op 2J404243Y} PUB UOIIUSAIIUI Papudlul 3y} 0 Hed aJe (A1dIxo)
93Ndk 0 3SNEBJ3 UOIIUAAISIUI BNJp B JO UOIIESSAI ‘9|dWEXa J0}) UOIIUAAIDIUI Y} Suimo||o) dd130e4d |ensn uj uaddey 1ey3 uolieinaq

é92130e2d

|ensn ul pa3dadxa aq pjnom
1eYyM puoAaq uoljusAIIuI
papualul Y3 WoJy
SUOIIBIAIP 343Y} 2 T

suojldo asuodsay

uoneioqe|3

suonsanb suijjeusis




'Sy} SWOIJSA0 0} SPEW S0 JOUURD SUBWISN[PE ‘UOIFUSAIDIUI-0D B PaAISIDL dnou3 U0 ul SUOAISAS §| ¢UolluUaAIlUl

'sayoeoudde asay3 pasn jeyy ay1 031 Suliaype pue

S91PN1S SSISSE 03 papaau 9q Aew 3J1ApE 151|B193dS "UOIIBWIOLUL YINS JO DdUasqe sy} ul areludoisdde aqg o3 sisAjeue ue yans a8pn( oy UI3Je)S JO 109443 BY3 23RWISD
pJey ag pjnOM 3 INg UOIIUSAIDIUI PIPUDIU] WOJH SUOIIBIADP 3y} UO uoljewJojul Suipiodal Jnoyum sisAjeue ue yons syiodas Jaded ' '

_Z\Z\Zn_\>n_\> e ey} 9|qissod si 3| ‘uolewIlSS d|geleA jeyuswnaisul 4o Suinydiam Ayljiqeqoad asiaaul spnjdul sa13aielis sisAjeue aielidoidde| 01 pasn m_m>_mcm a1eldoidde ue

VN |10 sajdwex3 ‘uoijuaniaiul papualul ayy wouy uoljeinap Jo sadAl awos 4oy $1994102 eyl sisAjeue ue 1onpuod o1 ajqissod si 1 SBM G ¥ IO 'y '€ 01 Nd/N H 9'

suolldo asuodsay

uoneioqe|3 suonsanb suijjeusis




data

Issing

5t domain-Risk of bias due to m

‘Pasn spoylaw ay3 Jo AJpI[EA DY} JO JUSWSSISSE |NyDJed 03 ped| p|noys s8ulpuly paseq-uonenwi a|diynw pue,
9580-319|d W02 USIMI] SIIUBIBHIP J83|d pue uosiiedwod Jo) sasAjeue (95e2-933|dW0d) SAJEU }33S PINOYS SIOYINE MIIADY "JaMSUE
91elidoldde ue aajuesens jou saop uoleindwi 9|di}NW Se Yons PoYIaw |BIIISIIEIS B 4O SN ‘@IUelsul J04 "SIy} 40} paJinbal aq usyo
[[1M 3s1349dX3 |ED13SI3elS pue a8pajmouy JUalU0d ylog "a|qisne|d pue Jeajd ale sasAjeue u] paAojdwa suoirdwnsse Jayiaym ssasse

éelep 3uissiw
}0 92uasaud sy 03 3snqou
9J3M $3|NS3J 1BY] DUIPIND

_Z\Z\Zn_\>n_\> 0] jJuepioduwil S 3| *SI9MBIARL J11eWISAS 9y Ag pawuojiad sasAjeue |euoliippe wouy Ajleuoiseddo Jo siojediisanul ayl Aq pawsoiad 91941 5] :€°G 40 ¢°S 0}
VN |suam sasAjeue Ajiainisuas Jayiaym pue sishjeue ayi ui pajpuey aiam eiep SuissiW MOY WoJy awod Aew ssauisnqod Joy souspiagl  Ad/A 10 T°G OY N/Nd 3 S°S
éSUOIlUaAIa]lUI
SsoJoe Jejlwis ejep
mc_mm_E J0OJ suosead pue
sjyuedidipied jo uoipuodoud
‘oueyd Aq pazdadxa se sdnoud uoiuaniaiul ssosde Aduedaldsip 40 tt :

IN/N/Nd/Ad/A 92.489p Joujw dWOS sapn[dul JejiwiS "passaippe Sulag uoiisanb ayy Jamsue 01 Ayjige Jno uo 1oedwi Ajjelzueisgns pjnod SUoI}eAIaSqo 9yl ey g'540 5 01
VN [Suissiw oy suoseas ui saauaiapip (11) Jo suoneasasqo Suissiw jo uoiodoad [enualaip (1) Jayue Jayraym 1oya o1 swie siyll Ad/AJO TG OYN/Nd 3 'S
mm_m>_mcm 9y} J0J} papoaau
so|gelieAn Jaylo uo ejep
‘sisAjeue ay3 ul Joj pa||0JIU0I dIIM| duissiw 03 3np papnjaxa
IN/N/Nd/Ad/A heus siapunojuos uo uonewaoyur Suissiw jo asneasq sishjeue ayy woly papnxe suedpiped o3 Apenanied sajejau uonsanb syl syuedidiyed au9p €°9
ésniels
UolluaAJalul Uo ejep
8uissiw 01 anp papn|axa
IN/N/Nd/Ad/A |eonoeid ui aq 10u Aew 3 yoiym seapd st sjdwies Apnis papuaiul 2y 1ey3 saainbau siy) wajqoud e 9q Aew sN1els UOIUIAISIUL SUISSI siuedidiuied a1sp 'S
‘Apnas ay3 Joj ue|d sisAjeue ug ssyuedpipied e

91800| pue AJ} Aj[EapI pjNOM SIOyINE MIIADJ JBY] SI SIY} JO 30adse auQ 'sdnoJ8 UoI3UaAISIUL Y10 Ul UOW WO A|qeuoseal aJe 1sa.4aiul T
4O S1uaAd 1eyl Suipinoad ‘Quamdiyns oq Aew syuedidied syl Jo (%06 Ajgissod 40) %Ge wody elep jo Adjige|ieAe ‘Suoilen}is sawos >_mec 410 |[e 104 3|qe|lene
IN/N/Nd/Ad/A |uj “1xe3u03 ays uo spuadap uoniodoid ajgelns e pue sSuipuly aY3 JO JUSPLUOD 3G 0} YSNOUS se palaudialul 3 pnoys |e AjeaN elep awod1no a9\ TS

suojldo asuodsay

uoneioqe|3

suonsanb suijjeusis




6" domain-Risk of bias in measurement of outcomes

*90e(d Ul Sulaq $]0J3U0D 3S3Y3 211dsap SuISIIE UOIIEIIHISSEIISIW [BI3UDJBHIP O Sa|dwexa aJe 313y} Ing ‘spoyiawl
JUSWISSISSE W30 JO A}l|iqeJedw0d-UouU 0} JO PAAIDIDJ UOIIUSAIDIUI DY} JO dJeme SUlag SIOSSISSE SWODINO 0} JAYHS anp
2 Ajlensn [[im siyL “d1ysuole|as SWodIN0-UOIIUSAIDIUI B} JO JOPUNOJUOD B O} JO UOIIUSAISIUI 0} pale|as ale Ady) JI selq asned

éPoAIS3aJ UOIlULAIL1UI
0] pole|al aW0I1N0 9yl
JO juawainseaw Ul S10JJa

IN/N/Nd/Ad/A |pinos jussaud ji ‘owo03n0 ay3 Suiinseaw ui s10.2 213EWSISAS *SIWOIIN0 JO UOIBIIISSE[ISIW [BIIUIIHIP 03 S19424 uonsanb syl J11ewa1sAs Aue alsp v'9
ésdnoud uonuaniaul
ssoJoe 9|qesedwod
'SJUSWIDJINSEIW SWES pue ‘Uoiiulyap dwes ‘quiod swiy JUSWSSasSe W00
IN/N/Nd/Ad/A |suwes ‘spjoysaiys pue spoyzaw uoi3d919p 3WOIN0 SWES 31 SAJOAUI PINOM (UOII3]|03 BIEP *3°1) SPOYIBW JUBWSSISSE S|qesedwon) JO Spoylaw 9yl 249\ €°9
*SOA|9SWAY] SDW0231NO0 J19y) Jodas sjuedidilied syl usym sap g Ajjensn ||1m uoiisanb isiwuedpijed
SIy3 03 Jamsue 3y} ‘Apnis |euolieAalasqo ue uj auedidipied Apnis ayl si JOSSISSE dWO02INO0 3y} ‘aJieuuoiisanb e u) ajdwexa Joy Apnis Aq paniadai
SOA|9SWAY] SaW02IN0 J19y3} Hodad syuedidipied aiaym salpnis Ul "ON 3¢ OS|e U3yl pjnom uolisanb siyi 01 Jamsue ay} ‘siojesiisanul :
Apnis ay1 Agq Suipuljq aA1de ou ulaq a4ay3 adsap syuedidiued Ag paAIadad Sulaq UOIIUBAIDIUL BY) JO diemeun ¢ Aew SI10SSa5SE| uoljusaiajul ayy Jo aseme
_Z\Z\Z n_\>n_\> W 021IN0 ‘SUOIIEN]IS JAY30 Ul "ON 3¢ P|NOM UOIISaNb SIY3 03 JOMSUE 3Y3 ‘SNILIS UOIZUSAIDIUI 0} PAPUI|Q 3J9M SI0SSDSSE dW0dIN0 J|| SI0SSaSSE aW0IIN0 39\ ¢°9
¢ PAAISIRJ UOIIUBAIBIUI DY)
J0 33pamouy Aq pasuanjjul
"MO| 3¢ 0} pPa122dxa 3g P|NOM SIWOIIN0 3SAY] 4O JUBWINSEIW 0} NP SEIq JO SIY "SIUBWISSISSE) usaq aAey ainseaw
_Z\Z\Z n_\>n_\> AiojelOqE| palewolne 3|geleadal-uou Jo Aljelow asned-|je ‘82 Juswadpn( Jossasse 9]q131|8au aA|0AU| S9INSEIW SWOIINO0 WO 2Ww0331Nno 3ay3 p|jno) T°9

suojldo asuodsay

uoneioqe|3

suonsanb Suijjeusis




7t domain-Risk of bias in selection of the reported result

IN/N/Nd/Ad/A

*s3|nsau JO siseq ay1 uo 3uiluodal 9AI303|9S JO 3SIJ B S| 949Y1 ‘pa14odal S| 19sqns e Jo|
QU0 Ajuo Ing pailesauad aue sa1ewilss a|dinjnw 4| "140yod |euidiio ay3 jo suoiliodoud SujAsen ywo o3 Ajldwis Jo sdnoa3qns JuaJayIp|
10} S91eWI1S9 199449 9|di3|nw 91e4auad 03 9|qIssod s 3 ‘S92IN0S B1ep SUIINO0J WOJ4 3|qe|leAR U310 S1I0Yy0D a3Je| Yyim Aluendiied

ésdnoidqns

1UDJ3HIP WO} S3nsal

9y} JO SISeq 9yl uo ‘parda|ss
9q 01 Aj9y|1| 91eWIISd

109449 papodaJ ay3 S| €L

IN/N/Nd/Ad/A

'$3InsaJ Jo siseq 9yl uo Suluodal
9AI193|3S JO YSI B S| 9439y} ‘paiodau S| 39sqns e 4o suo Ajuo 1nqg pajesauad ale sajewlsa o|diynw pue paijdde g 01 spoyiaw ayy|
Aj109ds-a.1d j0ou sa0p IsAjeue ay3 §| ‘9W023N0 3y} UO Jojesedwod 3y} SNSISMA UOIFUDAIDIUI BY] JO 109443 dY3 JO Sa1ewlsa o|diynw
s9jesauad spoylaw yons jo uonedlddy ‘eiep 3uissiw yum 3uijesap o) sa1893ed1s d1IAjeUR JUBIBYIP pue ‘Juawisn(pe Joj pasn
S91B1JBAOD JO $13S JUJDHIP SIUI0d-1ND JUSIHIP YLM Blep |BD110S31eD 0] PAJSAUOI SWOIIN0 P3JeIs A|SNONUIIUO0D ke S3|qeleA 40|
SUOI1ELIOJSUBI] JUDIIYIP ‘DDUBIBAOD JO SISA|RUB SA Sul|9seq woJ) 38ueyd SA an|eA |euly Jo ash ‘sjapow paisnipe pue paisn[peun
Ppn|oul sajdwex3 "suollewi| 953yl SSaJpPPe 03 SPoYIaW d13Ajeue JuaJa44ip Jusawa|dwi Aew sisAjeue ‘(232 ‘eiep Suissiw |elaueisqns
‘BUIPUNOJUO) |0J3UOD 0} PABU) SSBUIAIIIBYD JO SSA|BUE J0J SDIPNIS PAZIWOPUERI-UOU WOJH BlEP SUiSN JO SUOIIBLIWI| 3Y3 JO 3Snedag

édiysuonelau
9WO021N0-UOIIUBAIDIUI

9y} Jo sasAjeue

9|di3Inw woJj synsaJ

9y1 JO siseq ayl uo ‘paldd|as
9q 03 Aj9y|1| 91eWI1SD

109442 payodal sy s| gL

IN/N/Nd/Ad/A

's}|NsaJ JO siseq ay} uo Suiiodal 9AI3I9|3S JO YIS B S| 343y} ‘palJodal 1 395gNns B J0 dUO AjUO ING SPEW 3IIM SIUBWSINSEdW
S|dI}NW §| "SJUBWAINSEIW JUDIDHIP JO} SDIBWIISD 10949 3|diynw d31esauad 01 3|qissod S| } ‘UIBLIOP SWO0JINO Paldads e 404

iulewop

9WO021N0 3Y} UIYUM
SIUBWJINSEdW SWOIINO0
9|di3Inw woJj synsal

9y1 JO siseq ayl uo ‘paldd|as
9q 03 A|9y1] 1ewWIISd

109449 payodaJs 3yl S| T°L

suojldo asuodsay

uoneioqe|3

suonsanb suijjeusis




REFERENCES

1)

2)

3)

4)

5)

6)

7)

8)

9)

Kossioni A, Maggi S. Introduction to Gerodontology: Demography,
Epidemiology, and Access to Dental Care. In: Kossioni A. (ed.) Gerodontology
Essentials for Health Care Professionals. Practical Issues in Geriatrics.
Switzerland: Springer; 2020. p.1-16

WHO. Healthy Ageing. In: World Health Organization (ed.) World report on
ageing and health. Geneva: WHO Press World Health Organization; 2015. p.25-
39

United Nations. Department of Economic and Social Affairs. Population
Dynamics. Available from:
https://population.un.org/wpp/Graphs/DemographicProfiles/Pyramid/900.
[Accessed 5" May 2021]

Glick M, Williams DM, Kleinman PV, Vujici M, Watt RG, Weyant RG. A new
definition for oral health developed by the FDI World Dental Federation opens
the door to a universal definition of oral health. Int Dent J. 2016;66(6):322-324
Roberto LL, Crespo TS, Monteiro-Junior RS, Martins AMEBL, de Paula AMB,
Ferreira EF et al. Sociodemographic determinants of edentulism in the elderly
population. A systematic review and meta-analysis. Gerodontology.
2019;36(4):325-337

Walton JN, MacEntee MI. Choosing or refusing oral implants: a prospective
study of edentulous volunteers for a clinical trial. Int J Prosthodont.
2005;18(6):483-488

Alves CP, Munchoz MFV, Mascimento GMO, Nicoli GA, Paleari AG, de Villa
Camargos G. The Influence of Age, Gender, Mandibular Bone Height, Previous
Experience with Prostheses and Fabrication Methods on Masticatory
Performance of Complete Denture Wearers. J Prosthodont. 2019;28(1):34-40
Lira-Oetiker M, Seguel-Galdames F, Quero-Vallejos I, Uribe SE. Randomized
clinical trial of patient satisfaction with traditional and simplified complete
dentures. J Oral Rehabil. 2018;45(5):386-392

Duncan JP, Taylor TD. Simplified Complete Dentures. Dent Clin North Am.
2004;48:625-640

10) Owen CP, MacEntee MI. The Impact of Socioeconomic, Cultural, and

Technological Changes and the Notion of Standards of Care and Alternative
Protocols. In: Zarb GA, Hobkirk JA, Eckert SE, Jacob RF (eds.) Prosthodontic
Treatment for Edentulous Patients. 13% Edition. United States: Elsevier; 2013.
p.409-420

11) Ceruti P, Mobilio N, Bellia, Borracchini A, Catapano S, Gassino G. Simplified

edentulous treatment: A multicenter randomized controlled trial to evaluate
the timing and clinical outcomes of the technique. J Prosthet Dent.
2017;118(4):462-467

12) Preti G, Salerno M, Notaro V, Bellia E, Ceruti P, Gassino G. SET: Simplified

treatment of edentulous patients. Minerva Stomatol. 2011;60:579-585



13) Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA statement. PLoS
Med. 2009;6(7)e1000097. Available from: doi:10.1371/journal.pmed.1000097

14) Sterne JAC, Hernan MA, Reeves BC, Savovic J, Berkman ND, Viswanathan M et
al. ROBINS-I: a tool for assessing risk of bias in non-randomized studies of
interventions. BMJ. 2016;355:i4916. Available from: doi:10.113/bmj.i4919

15) Sterne JAC, Sanovic J, Page MJ, Elbers RG, Blencowe NS, Boutron | et al. RoB 2:
a revised tool for assessing risk of bias in randomized trials. BMJ.
2019;366:14898. Available from: doi:10.1136/bm;j.14898

16) Schuenemann H, Brozek J, Guyatt G, Oxman A. Handbook for grading the
quality of evidence and the strength using the GRADE approach. Available
from:
https://gdt.gradepro.org/app/handbook/handbook.html#h.svwngs6pmOf2.
[Accessed 5" May 2021]

17) de Villa Camargos G, Armenine TE, Paleari AG, Nascimento GMO, Munhoz
MFV. Teaching complete dentures procedures to dental students by
conventional or simplified methods: A randomized clinical trial. J Dent Educ.
2019;83(3):303-313

18) Cuhna TR, Della Vechia MP, Regis RR, Muglia VA, Mestriner WIr, de Souza RF.
A randomized trial on simplified and conventional methods for complete
denture fabrication: masticatory performance and ability. J Dent.
2013;41(2):133-142

19) de Resende FP, Nogueira TE, Leles CR. Effectiveness of a simplified method for
final impression in complete denture treatment: A pragmatic clinical trial.
Gerodontology. 2019;36(4):365-373

20) Duncan JP, Taylor TD. Teaching an abbreviated impression technique for
complete dentures in an undergraduate dental curriculum. J Prosthet Dent.
2001;85(2):121-125

21)Hyde TP, Craddock HL, Gray JC, Pavitt SH, Hulme C, Godfrey M et al. A
randomized controlled trial of complete denture impression materials. J Dent.
2014;42(8):895-901

22)Jo A, Kanazawa M, Sato Y, Iwaki M, Akiba N, Minakuchi S. A randomized
controlled trial of the different impression methods for the complete denture
fabrication: Patient reported outcomes. J Dent. 2015;43(8):989-996

23) Kawai Y, Murakami H, Shariati B, Klemetti E, Blomfield JV, Billette L et al. Do
traditional techniques produce better conventional complete dentures than
simplified techniques? J Dent. 2005;33(8):659-668

24) Kawai Y, Murakami H, Takanashi Y, Lund JP, Feine JS. Efficient resource use in
simplified complete denture fabrication. J Prosthodont. 2010;19(7):512-516

25) Kawai Y, Murakami H, Feine S. Do traditional techniques produce better
conventional complete dentures than simplified techniques? A 10-year follow-
up of a randomized clinical trial. J Dent. 2018;74:30-36


https://gdt.gradepro.org/app/handbook/handbook.html#h.svwngs6pm0f2

26) Komagamine Y, Kanazawa M, Sato Y, lwaki M, Jo A, Minakuchi S. Masticatory
performance of different impression methods for complete denture
fabrication: A randomized controlled trial. J Dent. 2019;83:7-11

27) Krishna R, Guttal SS, Shetty SM, Shetty V, Singh M, Neeraja B. Complete
Denture Impressions: A simplified impression technique vs conventional
technique for edentulous patients. Dent Update. 2014;41:840-850

28) Mengatto CM, Gameiro GH, Brondani, Owen CP, MacEntee MI. A randomized
controlled trial of mastication with complete dentures made by a conventional
or an abbreviated technique. Int J Prosthodont. 2017;30(5):439-444

29) Miyayasu A, Kanazawa M, Jo A, Sato Y, Minakuchi S. Cost-effectiveness analysis
of two impression methods for the fabrication of mandibular complete
dentures. J Dent. 2018;68:98-103

30) Nunez MCO, Silva DC, Barcelos BA, Leles CR. Patient satisfaction and oral
health-related quality of life after treatment with traditional and simplified
protocols for complete denture construction. Gerodontology. 2013;32(4):247-
253

31) Regis RR, Cunha TR, Della Vecchia MP, Ribeiro AB, Silva-Lovato CH, de Souza
RF. A randomized trial of a simplified method for complete denture fabrication:
patient perception and quality. J Oral Rehabil. 2013;40(7):535-545

32) Della Vecchia MP, Regis RR, Cunha TR, de Andrade IM, da Matta JCS, de Souza
RF. A randomized trial on simplified and conventional methods for complete
denture fabrication: cost-analysis. J Prosthodont. 2014;23(3):182-191

33) Lepley CR, Throckmorton GS, Ceen RF, Buschang PH. Relative contributions of
occlusion, maximum bite force, and chewing cycle kinematics to masticatory
performance. Am J Orthod Dentofacial Orthop. 2011;139(5):606-613

34) Horie T, Kanazawa M, Komagamine Y, Hama Y, Minakuchi S. Association
between near occlusal contact areas and mixing ability. J Oral Rehabil.
2014;41(11):829-835

35) Ozkurt Z, Dikbas |, Kazazoglu E. Predoctoral prosthodontic clinical curriculum
for complete dentures: survey in Turkish dental schools. J Dent Educ.
2013;77(1):93-98

36) Montero J, Castillo-de Oyaglie R, Albaladejo A. Curricula for the teaching of
complete dentures in Spanish and Portuguese dental scholls. Med Oral Patol
Oral  Cir  Bucal. 2013;18(1):e106-114. Available from: doi:
10.4317/medoral.18078

37) Hussain N, Jabbar H, Hayati M, Wu J, Hyde TP. Surveys of current teaching and
practice for impressions for complete dentures. Eur J Prosthodont Restor Dent.
2018;26(2):86-93

38) Hyde TP, McCord JF. Survey of prosthodontic impression procedures for
complete dentures in general dental practice in the United Kingdom. J Prosthet
Dent. 1999;81(3):295-299



39) Petrie CS, Walker MP, Williams K. A survey of U.S. Prosthodontists and dental
schools on the current materials and methods for final impressions for
complete denture prosthodontics. J Prosthodont. 2005;14(4):253-262

40) Demers M, Bourdages J, Brodeur M, Benigeri M. Indicators of masticatory
performance among elderly complete denture wearers. J Prosthet Dent.
1996;75(2):188-193

41) Marcello-Machado RM, Bielemann AM, Nascimento GG, de Resende Pinto L,
del Bel Cury AA, Faot F. Masticatory function parameters in patients with
varying degree of mandibular bone resorption. J Prosthodont Res.
2017;61(3):315-323

42) McGarry TJ, Nimmo A, Skiba JF, Ahlstrom RH, Smith CR, Koumjia JH.
Classification System for Complete Edentulism. J Prosthodont. 1999;8(1):27-39

43) Cawood JI, Howell RA. A classification of the edentulous jaws. Int J Oral
Maxillofac Surg. 1988;17(4):232-236

44) Huumonen S, Haikola B, Oikarinen K, Soederholm AL, Remes-Lyly T, Sipilae K.
Residual ridge resorption, lower denture stability and subjective complaints
among edentulous individuals. J Oral Rehabil. 2012;39(5):384-390

45) Pan S, Dagenais M, Thomason JM, Awas M, Emami E, Kimoto S et al. Does
mandibular edentulous bone height affect prosthetic treatment success? J
Dent. 2010;38(11):899-907

46) de Souza RF, Terada ASSD, Vecchia MPD, Regis RR, Zanini AP, Compagnoni MA.
Validation of the Brazilian versions of two inventories for measuring oral
health-related quality of life of edentulous subjects. Gerodontology.
2012;29(2):88-95

47) Sato Y, Kaiba Y, Yamaga E, Minakuchi S. Reliability and validity of a Japanese
version of the Oral Health Impact Profile for edentulous subjects.
Gerodontology. 2012;29(2):1033-1037

48) Stober T, Danner D, Lehmann F, Rammelsberg P, Hassel AJ. Association
between patient satisfaction with complete dentures and oral health-related
quality of life: two-year longitudinal assessment. Clin Oral Investig.
2012;16(1):313-318

49) Hulme C, Yu G, Browne C, O’'Dwyer J, Craddock H, Brown S et al. Cost-
effectiveness of silicone and alginate impressions for complete dentures. J
Dent. 2014;42(8):902-907

50) Kimoto S, Kimoto K, Tanaka K et al. Effects of clinicians’ experience on chair
time and the number of denture adjustments visits required for complete
denture treatment. Prosthodont Res Pract. 2007;6:166-172

51) Lewis DW. Optimized therapy for the edentulous predicament: Cost-
effectiveness considerations. J Prosthet Dent. 1998;79(1):93-99

52) Farias-Neto A, Dias AH, de Miranda BF, de Oliveira AR. Face-bow transfer in
prosthodontics: a systematic review of the literature. J Oral Rehabil.
2013;40(9):686-692.



53) Prakash P, Singh K, Bahri R, Bhandari SK. Utility versus futility of facebow in the
fabrication of complete dentures: A systematic review. J Indian Prosthodont
Soc. 2020;20(3):237-243

54) Kumar M, Souza D. Comparative Evaluation of Two Techniques in Achieving
Balanced Occlusion in Complete Dentures. Med J Armed Forces India.
2010;66(4):362-366

55) Shigli K, Angadi GS, Hegde P. The effect of remount procedures on patient
comfort for complete denture treatment. J Prosthet Dent. 2008;99(1):66-72

56) Paulino M, Alves LR, Gurgel BCV, Calderon PS. Simplified versus traditional
techniques for complete denture fabrication: A systematic review. J Prosthet
Dent. 2015;113(1):12-16

57)Ye Y, Sun J. Simplified Complete Denture: A Systematic Review of the
Literature. J Prosthodont. 2017;26(4):267-274

58) Al-Ansari A, El-Tantawi M. Patient-reported outcomes and efficiency of
complete dentures made with simplified methods: A meta-analysis. Dent Med
Probl. 2019;56(4):411-418

59) Sanjeevan V, Rajagopal P, Venkitachalam R, Aras M. Efficiency of simplified
versus traditional denture fabrication methods: A systematic review and meta-
analysis. J Prosthet Dent. 2020. Available from: doi:
10.1016/j.prosdent.2020.07.003

60) Heydecke G, Vogeler M, Walkewitw M, Tuerp JC, Strub JR. Simplified versus
comprehensive fabrication of complete dentures: Patient ratings of denture
satisfaction from a randomized crossover trial. Quintessense Int.
2008;39(2):107-116

61) Matsuda Kl, Kurushima Y, Maeda Y, Enoki K, Mihara Y, Ikebe K. Crossover trial
for comparing the biofunctional prosthetic system with conventional
procedures. European Journal of Prosthodontics. 2015;3(3):64-70

62) Kattadiyil MT, AlHelal A. An update on computer-engineered complete
dentures: A systematic review on clinical outcomes. J Prosthet Dent.
2017;117(4):478-485

63) Srinivasan M, Schimmel M, Naharro M, O’Neill C, McKenna G, Mueller F.
CAD/CAM milled removable complete dentures: time and cost estimation
study. J Dent. 2019;80:75-79

64) Fang Y, Fang JH, Jeong SM, Choi BH. A technique for digital impression and bite
registration for a single edentulous arch. J Prosthodont. 2018;28(2):519-523



