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SUMMARY The literature has questioned the real

need for some clinical and laboratory procedures

considered essential for achieving better results for

complete denture fabrication. The aim of this

study was to review the current literature

concerning the relevance of a two-step impression

procedure to achieve better clinical results in

fabricating conventional complete dentures.

Through an electronic search strategy of the

PubMed/MEDLINE database, randomised

controlled clinical trials which compared complete

denture fabrication in adults in which one or two

steps of impressions occurred were identified. The

selections were made by three independent

reviewers. Among the 540 titles initially identified,

four studies (seven published papers) reporting on

257 patients evaluating aspects such as oral health-

related quality of life, patient satisfaction with

dentures in use, masticatory performance and

chewing ability, denture quality, direct and

indirect costs were considered eligible. The quality

of included studies was assessed according to the

Cochrane guidelines. The clinical studies

considered for this review suggest that a two-step

impression procedure may not be mandatory for

the success of conventional complete denture

fabrication regarding a variety of clinical aspects of

denture quality and patients’ perceptions of the

treatment.
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Background

Complete edentulism is understood as an oral health

impairment caused by the loss of all natural teeth and

alveolar bone resorption, which hinders the fulfilment

of essential functions of the stomatognathic system

such as chewing and phonation, in addition to caus-

ing numerous negative social effects (1). Although a

decline in the prevalence of this condition in several

countries has been reported, the number of total

edentulous individuals who need rehabilitation treat-

ment is great, and this need will remain significant

for many decades (2–6), with removable mucosa-

borne complete dentures the most common form of

treatment (7, 8). Epidemiological studies have shown

a higher prevalence of this condition in individuals

from lower socio-economic conditions (9), highlight-

ing the necessity of using methods with good cost-

effectiveness ratios that satisfy the high demand for

this treatment.

The literature has questioned the real need for

some clinical and laboratory procedures considered by

dental college teaching and textbooks as essential for

achieving better results for complete denture
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fabrication (10–13). Among the steps involved in the

making of this type of prosthesis, a two-step impres-

sion procedure is performed for customisation of pros-

thetic bases and correct contour of denture-bearing

areas, ensuring an effective peripheral seal (14). The

achievement of retention, stability and effective sup-

port of the denture in order to promote aesthetics and

comfort to the patient is attributed to this procedure,

and as a result, more complex impression techniques

such as the use of individual trays and greater

precision impression materials have been proposed

(15, 16).

However, recent randomised clinical trials (RCTs)

have presented results demonstrating that the use of a

one-step impression procedure for denture fabrication

can influence positively the criteria related to func-

tion, retention and stability of dentures (17–23). Thus,

it appears that the current evidence raises doubt

about the relevance of a two-step impression as an

essential step for successful complete denture fabrica-

tion (7, 11, 14, 15). Systematic reviews which consoli-

date the results of RCTs are indicated to respond to

controversial clinical issues and establish reliable con-

clusions about the effectiveness of alternative treat-

ments (11, 24, 25). The aim of this study was to

conduct a systematic review concerning the impor-

tance of a two-step impression procedure for complete

denture fabrication.

Methods

This review was conducted according to the guidelines

of Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) (26). On 15 July 2015, a

search was performed for reports that provided a high

level of evidence regarding the effectiveness of con-

ventional complete dentures fabricated using a one-

step impression technique. In order to identify the

studies to be considered in this review, a strategy was

developed for searching articles indexed in the elec-

tronic database PUBMED/MEDLINE combining avail-

able Medical Subject Headings (Mesh) terms or

keywords. To find articles which assessed differences

regarding the impression step of complete denture

fabrication, the terms ‘removable’, ‘complete’, ‘den-

ture’, ‘prosthesis’, ‘impression’, ‘moulding’ and syn-

onyms were combined. To make the search more

comprehensive, the terms ‘technique’, ‘fabrication’,

‘simplification’, ‘traditional’ and ‘variation’ were

added. Review articles on related topics identified in

this search had their reference list manually screened

to search for possible studies not found. Articles were

included without limit of language and date. The

inclusion criteria established for selecting the studies

for this review are listed in Table 1.

An evaluation of the titles and abstracts was per-

formed, in duplicate, by three independent reviewers

(RRR, CCSA and SSMR). After agreement between

them, the complete texts of the relevant and poten-

tially relevant articles were obtained, as well as of

those which seemed to be in accordance with the

inclusion criteria, but whose information available in

the title or abstract was insufficient for decision-

making regarding selection. The texts obtained were

evaluated by the same reviewers; possible disagree-

ments were discussed and, when necessary, a fourth

reviewer was involved in the decision. The corre-

sponding authors of papers were contacted when

important information was not clearly expressed in

the texts. Articles that were not in accordance with

the inclusion criteria were excluded.

The quality of included studies was assessed by two

independent reviewers (WAN, KMFP), through the

analysis of risks of biases according to the Cochrane

Handbook for Systematic Reviews of Interventions

(27). Possible disagreements were discussed between

the reviewers until a consensus among them was

obtained, and correspondence authors were contacted

regarding unclear information.

Results

The literature search resulted in 540 studies. After

analysis of the titles and abstracts, 524 were

excluded because they did not evaluate impression

techniques for edentulous patients, investigated types

Table 1. Inclusion criteria

Type of study Prospective randomised controlled trials

Type of participant Complete edentulous adults who used

complete dentures

Type of intervention Studies that compared dentures obtained

with one or two impression steps

Type of evaluation Studies that investigated outcomes such

as oral health-related quality of life,

patient satisfaction, masticatory

performance and ability, denture

quality and cost analysis
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of prostheses other than conventional complete den-

tures or represent clinical studies (e.g. laboratory

studies, review articles). From the 16 articles selected

by the reviewers to read the full text, nine were

excluded. The reasons for these exclusions are listed

in Fig. 1.

Table 2 presents the main characteristics of the

included studies. The authors compared groups of par-

ticipants rehabilitated with conventional complete

dentures obtained through either methods where just

one impression step was performed using prefabri-

cated trays and alginate impression material (simpli-

fied method, ‘S’), or methods which included a

second impression (traditional method, ‘T’) through

customised trays with specific impression materials for

the borders [compound (17–23)] and the support area

[zinc oxide-eugenol paste (19–21), polyether (17, 18),

polysulphide rubber (22, 23) and vinyl polysiloxane

(23)]. Besides these, in the ‘S’ methods, facebow (17–

23) and remount procedures (17, 18) were not used,

and mono-plane articulators were employed instead

of semi-adjustable types (17, 18).

In the study conducted by Kawai et al. (17), no sig-

nificant difference was found between groups who

received dentures by a traditional or simplified tech-

nique. The simplified technique eliminated the second

impression and facebow recording, used a monoplane

articulator, and did not carry out a remount proce-

dure. The mean VAS score presented by both groups

for their overall satisfaction with their dentures was

83 mm and 79 mm at the 3 and 6 months evaluation,

respectively, indicating high overall satisfaction. The

two groups also showed similar clinical quality when

evaluated by four blinded prosthodontists (P = 0�38).
The authors concluded that time-consuming proce-

dures employed in traditional methods had little

influence on the evaluated outcomes.

In the economical analysis conducted in the previ-

ous study (17), Kawai et al. (18) observed that the

secondary impression increased clinical time by

32 min and at an increased materials cost. The

authors observed that the higher laboratory fee for

the traditional method group was related to the man-

ufacture of custom trays and the use of a semi-

adjustable articulator. They concluded that ‘the use of

additional resources was mainly attributed to the final

impression and scheduled control sessions’. The rate

of unscheduled post-delivery return sessions was

slightly higher in the simplified technique group but

this was not statistically significant.

Cunha et al. (19) and Regis et al. (20) observed that

the dentures made in a simplified procedures group

showed no significant differences from the traditional

group for oral health-related quality of life when eval-

uated in all four domains of the OHIP-EDENT inven-

tory, as well as masticatory performance. The denture

quality assessment showed that at least half of the

participants in both groups reported a minimum of

nine favourable criteria within the 10 investigated,

suggesting a favourable and comparable quality of the

dentures obtained by both groups. When analysing

the direct and indirect costs of these studies (19, 20),

Vecchia et al. (21) found that maxillomandibular rela-

tionship records and secondary impressions were the

most time-consuming appointments in the traditional

group, which increased the clinical time by 10�7 and

80�3 min, respectively. Discussing their results, the

authors stated that the secondary impression was

responsible for most of the difference between groups.

In the study conducted by N�u~nez et al. (22), the

improvement in OHRQoL and satisfaction were similar

for both tested groups (P > 0�05), and the number of

sessions for post-insertion adjustments was similar as

well (P = 0�238). The authors concluded that dentures

Fig. 1. Flow diagram of the

indentified, included and excluded

articles and the reasons for

exclusion. *1 RCT was published as

three articles (19–21).
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fabricated with more complex technical steps were not

superior to those provided by simpler approaches

which included the use of only one impression.

Omar et al. (23) conducted a four-armed randomised

clinical trial with the following groups: 1. Single-step

impression with alginate in prefabricated trays and use

of facebow; 2. similar to group 1, but with no facebow;

3. traditional impression technique in two stages (the

first as described for group 1 and the second with poly-

sulfide or vinyl polysiloxane using individual trays)

without use of facebow; 4. (control) similar to group 3,

but with the use of a facebow. No significant difference

was found between the four groups in any of the

outcomes for all evaluation times (P > 0�1) showing

that the elimination of the secondary impression step

or the facebow did not adversely affect the subjective

(patient satisfaction with dentures and ability to chew)

and objective (denture quality) outcomes.

Table 3 presents the quality assessment of the stud-

ies included in this review.

Discussion

The literature presents evidence that methods for

complete denture fabrication which eliminate some

clinical steps such as the secondary impression would

Table 2. Trials included in the review

Author Sample characteristics, study designs, outcomes and instruments

Kawai et al. (17, 18) Participants: n = 122, complete edentulous adults, 45–75 years old.

Primary outcome(s)/instrument(s)/evaluation period: (17) General patient satisfaction with dentures/100 mm

visual analogic scale (VAS)/3 and 6 months after denture delivery.

Secondary outcome(s)/instrument(s)/evaluation period: (17) Satisfaction, comfort, stability, aesthetics, ease

of cleaning, ability to speak and chew specific foods of the maxillary and mandibular dentures alone/

100 mm VAS/3 and 6 months after denture delivery.

(17) Denture quality regarding stability, retention and border extension of mandibular denture, anterior teeth

arrangement, interocclusal distance, occlusion, articulation/validated quantitative scale/6 months after

denture delivery.

(18) Direct costs – disposable and non-disposable materials, outside laboratory fees, clinicians’ labour time,

scheduled consultations and unscheduled procedures during 6 months

Cunha et al. (19)

Regis et al. (20)

Vecchia et al. (21)

Participants: n = 42, complete edentulous adults, at least 45 years old.

Primary outcome(s)/instrument(s)/evaluation period: (20) Oral health-related quality of life/Brazilian version

of OHIP-EDENT instrument/Baseline, 3 and 6 months.

Secondary outcome(s)/instrument(s)/evaluation period:

(19) Masticatory performance and ability compared to a group of dentate participants/colorimetric method

based on an artificial test food; questionnaires/3 months after denture delivery.

(20) Satisfaction regarding overall quality, aesthetics, comfort, retention, ability to speak and mastication/

Questionary/Baseline, 3 and 6 months after denture delivery.

(20) Denture quality regarding interocclusal distance, occlusion, articulation, denture retention and stability/

Functional Assessment of Dentures instrument/3 months after denture delivery.

(21) Direct and indirect costs – labour, equipment and consumables expenses, time and resources used by

participants to go to the clinic, scheduled and unscheduled appointments during 6 months

Nunez et al. (22) Participants: n = 50, complete edentulous adults, 40–80 years old.

Primary outcome(s)/instrument(s)/evaluation period: Oral health-related quality of life/Brazilian version of

OHIP-EDENT instrument/1 week before insertion, 30 days and 6 months after denture delivery.

Overall satisfaction, comfort, stability, aesthetics, ability to speak and ability to chew/10-point VAS ranging

from 0 to 10/1 week before insertion, 30 days and 6 months after denture delivery.

Secondary outcome(s)/instrument(s)/evaluation period: Number of clinical appointments, adjustments and

rebasing after denture delivery during 6 months

Omar et al. (23) Participants: n = 43, complete edentulous adults, 35–80 years old.

Primary outcome(s)/instrument(s)/evaluation period: General patient satisfaction with their new dentures/

100 mm VAS/1, 4 and 12 weeks after denture delivery.

Secondary outcome(s)/instrument(s)/evaluation period: General ability to chew, and ability to chew specific

foods/100 mm VAS/1, 4 and 12 weeks after denture delivery.

Denture quality regarding extension, interocclusal space, balance and distance between centric relation to

centric occlusion/100 mm VAS/1 week after denture delivery
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reduce costs and clinical time (18, 21), which would

improve the access of the population to this service,

without harmful effects on the quality of care. In gen-

eral, the studies included in this review did not show

significant differences between dentures obtained by

traditional or simplified techniques when evaluated

according to user’s perception and various clinical

aspects (17, 19, 20, 22, 23). All groups of participants

in the included studies were obtained by valid meth-

ods of random sequence generation and allocation

concealment. Except for the methodology in the study

of Omar et al. (23), blinding of participants and

researchers was not performed due to the nature of

the tested interventions. Thus, although the knowl-

edge of the technique employed could influence how

the treatments were conducted, it would make it

inappropriate to classify these studies as of low quality

(27). In addition, in all studies, both the outcome

assessments and statistical analyses were conducted

by blinded researchers, minimising the biases. In all

studies, the participant losses and reasons were

reported, and the amount of participants lost for rea-

sons possibly inherent to the treatments was small in

relation to the sample size and balanced between the

groups in each study, with the exception of Kawai

et al. (17, 18). Three studies (19–21) input the missing

data in their analysis and found no influence on the

final results. Based on the differences founds for vari-

ous methodological aspects among the studies

included, meta-analysis was not conducted.

The overall satisfaction of participants with their

dentures was the primary outcome in the studies of

Kawai et al. (17) and Omar et al. (23), and secondary

outcome considered in the studies of Regis et al. (20)

and N�u~nez et al. (22). No differences were found

between groups at the different evaluation times.

Whereas the reports of satisfaction could reflect techni-

cal aspects as well as the denture user’s adaptation, the

elimination of many clinical steps including secondary

impression with custom trays and more expensive

materials did not prejudice the participants. Thus, in

relation to the final impression, the results suggest that

the elimination of this step does not compromise the

satisfaction with and quality of the dentures, allowing

for an appropriate adaptation process of the users.

Three studies reported no significant difference

between groups when the clinical quality of the den-

tures was evaluated by blinded prosthodontists (17,

20, 23). Among the clinical parameters investigated,

the results show that a single impression performed

by means of prefabricated trays and alginate enabled

appropriate edge extension and adequate peripheral

seal of the denture base. Specifically in the study of

Regis et al. (20), both groups presented at least nine

favourable parameters of the 10 evaluated, indicating

that high-quality dentures were provided for most

cases whatever the technique employed.

The study conducted by Omar et al. (23) was the

only one to evaluate the isolated effect of eliminating

the secondary impression, finding no differences

regarding participants’ satisfaction and denture techni-

cal quality. Thus, more clinical studies should be con-

ducted to investigate the effect of suppressing this

step alone on other outcomes and should also be

related to the influence of residual ridge quality and

morphology. Also, these authors rehabilitated their

participants using undergraduate students as the clini-

cal operators under the supervision of academic advi-

sors showing that the ability to simplify a technique

effectively could be attributed to less experienced pro-

fessionals. The use of a one-step impression technique

has also been shown to be effective when taught at

this level (28).

Because a clinical practice should be based on scien-

tific evidence rather than solely on a clinician’s opin-

ion and experience, this systematic review was

conducted to discuss the role of some clinical steps

employed in the treatment of edentulous patients with

conventional complete dentures, and has especially

highlighted the impression steps, and presents the

results of the available randomised controlled trials on

Table 3. Risk of bias assessment for the included randomised

clinical trials

Studies RSG AC BPA BPE BOA DI SR OSB

Kawai et al. (17) + + + � + ? + +

Kawai et al. (18) + + + � + ? + +

Cunha et al. (19) + + + � + + + +

Regis et al. (20) + + + � + + + +

Vecchia et al. (21) + + + � + + + +

Nunez et al. (22) + + + � + + + +

Omar et al. (23) + + + + + + + +

RSG, random sequence generation; AC, allocation concealment;

BPA, blinding of participants; BPE, blinding of personnel; BOA,

blinding of outcome assessors; DI, data integrity; SR, selective

report; OSB, other sources of bias. The plus, minus and question

mark signs indicate low, high and unclear risk of bias, respec-

tively, for each item.
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the subject with a view towards a more critical look at

the clinical practice. Owen (12, 13) presented the con-

cept of ‘appropriatech’ and discussed the need for

establishing minimum protocols in line with important

prosthetic and biofunctional principles, which are nec-

essary to obtaining complete dentures capable of effec-

tively restoring masticatory function and aesthetics,

thereby improving the patient’s quality of life and sat-

isfaction with treatment and ensuring the quality con-

trol so that patients do not have to adapt to

unsatisfactory dentures. According to the author, these

protocols would improve this process using appropriate

technologies, based on materials and methods of low

cost and good effectiveness, that is by eliminating steps

considered unnecessary for accomplishing good results.

In this context, the elimination of other procedures as

well as the secondary impression has also been tested

in the RCTs presented in this review and discussed in

previous systematic reviews as well (29, 30).

Conclusions

The clinical studies considered for this review suggest

that, among other procedures, a two-step impression

procedure contributed significantly to the costs and

time in making complete dentures and is not manda-

tory for the success in terms of technical quality, users’

degree of satisfaction and improvements in oral health-

related quality of life and masticatory function.
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