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ABSTRACT         

Background: Tooth loss compromises mastication, speech, esthetics, and oral health-related quality of life. 
Although three-dimensional (3D) printing may improve prosthesis reproducibility, shorten manufacturing time, 
and reduce clinical visits, whether these advantages increase patient satisfaction remains uncertain. Objective: 
To compare patient satisfaction with 3D-printed versus conventionally fabricated dental prostheses. Methods: 
This systematic review and meta-analysis included randomized clinical trials identified in PubMed/MEDLINE, 
Scopus, Web of Science, and Embase from database inception to February 2025, without language or 
publication-year restrictions. The protocol was registered in PROSPERO (CRD42025648057), and the review 
followed PRISMA 2020. Two reviewers independently performed study selection and data extraction. Risk of bias 
was assessed using Cochrane RoB 2, and certainty of evidence was evaluated with GRADE. Random-effects meta-
analysis was conducted using standardized mean differences (SMDs). Results: Of 121 records identified, 18 
studies met the eligibility criteria, and 10 contributed data to the meta-analysis. The pooled estimate showed no 
statistically significant difference in patient satisfaction between 3D-printed and conventionally fabricated 
prostheses (SMD = 0.03; 95% CI: −0.94 to 1.01; p = 0.94), with high heterogeneity (I² = 90%). Subgroup analyses 
of complete dentures and implant-supported prostheses also showed no significant differences. The certainty of 
evidence was low. Conclusions: Current evidence does not demonstrate superiority of either fabrication method 
for patient satisfaction. Clinical selection should therefore consider prosthesis type, fit, function, workflow 
requirements, and patient preferences. 
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Introduction 

Tooth loss, partial edentulism, and complete edentulism 
remain clinically relevant oral health conditions because 
they can compromise mastication, speech, facial 
appearance, and oral health-related quality of life [1–3]. 
Prosthetic rehabilitation is therefore essential for 
restoring oral function and improving the physical and 
psychosocial well-being of affected patients. 
Nevertheless, the success of dental prostheses should not 
be assessed exclusively through technical or biological 
outcomes. Patient satisfaction is a multidimensional 
patient-reported outcome influenced by comfort, 
retention, stability, esthetics, phonetics, masticatory 
performance, ease of cleaning, previous expectations, 
and the overall treatment experience [4,5]. Accordingly, 
evaluating satisfaction is essential for determining 
whether a prosthetic treatment provides benefits that are 
meaningful from the patient’s perspective. 

Conventionally fabricated dental prostheses have been 
used as the standard therapeutic approach for decades; 
however, their production requires multiple clinical and 
laboratory procedures and may be affected by operator-
dependent variability. The incorporation of computer-
aided design and manufacturing and three-dimensional 
(3D) printing has progressively transformed 
prosthodontic workflows by enabling the additive 
fabrication of individualized prostheses from digital 
designs. Potential advantages include greater 
standardization and reproducibility, shorter production 
times, fewer clinical appointments, and the possibility of 
reproducing lost or damaged prostheses from stored 
digital records [6–8]. However, randomized clinical 
trials have reported inconsistent patient-reported 
outcomes. Kang et al. found no significant difference in 
overall satisfaction between digitally and conventionally 
fabricated complete dentures, although conventional 
dentures showed better masticatory efficiency and 
pronunciation [9]. Nabil et al. reported comparable 
overall satisfaction and masticatory performance 
between conventional and 3D-printed implant 
overdentures, but conventional prostheses received 
higher esthetic scores [10]. Iwaki et al. observed no 
significant differences in patient satisfaction or oral 
health-related quality of life [11], whereas Ohara et al. 
found greater satisfaction with conventional dentures in 
specific domains, including stability, comfort, 
pronunciation, and ease of cleaning [12]. Thus, it remains 
unclear whether the technical and operational advantages 
of 3D printing result in clinically meaningful 
improvements in patient satisfaction. 

Clarifying this uncertainty has clinical, methodological, 
and public health relevance. In complete denture 
treatment, adaptation to the supporting tissues, peripheral 
sealing, fit, and retention can directly influence comfort, 
speech, mastication, and treatment acceptance [13,14]. In 
implant-supported rehabilitation, prosthetic support and 
stability may improve masticatory function and patient 
perception independently of the manufacturing method 
[15]. From a public health perspective, 3D printing could 
facilitate standardized production, shorten fabrication 
times, and enable rapid replacement of dental prostheses, 
particularly in settings with limited access to specialized 
laboratory services [16]. Nevertheless, its 
implementation requires adequate technological 
infrastructure, trained personnel, validated materials, and 
standardized quality-control procedures. Furthermore, 
differences among studies regarding prosthesis type, 
supporting structures, manufacturing protocols, 
measurement instruments, adaptation periods, and 
follow-up duration may contribute to the variability of 
the available evidence. A systematic synthesis is 
therefore required to distinguish the effect of the 
fabrication method from other clinical and 
methodological factors that may influence patient 
satisfaction. 

The objective of this systematic review and meta-
analysis was to compare patient satisfaction with 3D-
printed versus conventionally fabricated dental 
prostheses and to determine whether the findings differed 
according to the type of prosthetic rehabilitation, 
particularly complete dentures and implant-supported 
prostheses. This study is scientifically and clinically 
justified by the need to synthesize the available 
randomized evidence, assess its risk of bias and certainty, 
and clarify whether additive manufacturing provides 
patient-perceived benefits beyond its technical and 
operational advantages. The findings may support 
evidence-based prosthodontic decision-making by 
integrating patient-reported outcomes with clinical 
requirements, manufacturing efficiency, accessibility, 
and individual patient preferences. 

Materials and methods 

Study Design and Protocol Registration 

This study was conducted as a systematic review and 
meta-analysis of randomized controlled trials comparing 
patient satisfaction with three-dimensional (3D)-printed 
and conventionally fabricated dental prostheses. The 
protocol was prospectively registered in the International 
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Prospective Register of Systematic Reviews 
(PROSPERO; CRD42025648057). The review was 
conducted and reported in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses 2020 statement [17]. 

Eligibility Criteria 

Eligibility criteria were defined according to the 
population, intervention, comparator, outcome, and 
study design framework. The population comprised 
patients requiring prosthetic dental rehabilitation. The 
intervention consisted of dental prostheses fabricated 
using 3D-printing technology, whereas the comparator 
consisted of dental prostheses manufactured using 
conventional clinical and laboratory techniques. The 
primary outcome was patient satisfaction with the 
prosthetic rehabilitation. 

Studies were included if they: (1) were randomized 
controlled trials with parallel-group or crossover designs; 
(2) directly compared 3D-printed and conventionally 
fabricated dental prostheses; and (3) reported 
quantitative data on overall patient satisfaction or 
specific satisfaction domains, including comfort, 
retention, stability, esthetics, phonetics, masticatory 
function, ease of cleaning, or adaptation. No restrictions 
were applied regarding language or year of publication. 

Observational studies, including cohort, case-control, 
and cross-sectional studies, were excluded. Case reports, 
case series, in vitro studies, conference abstracts, 
editorials, letters to the editor, brief communications, and 
studies that did not provide extractable patient-
satisfaction data were also excluded. 

No sample-size calculation or probabilistic sampling 
method was applicable because this study sought to 
include all randomized controlled trials that fulfilled the 
predefined eligibility criteria. The number of included 
studies and participants was determined by the 
systematic search and selection process. 

Information Sources and Search Strategy 

A comprehensive electronic search was conducted in 
PubMed/MEDLINE, Scopus, Web of Science, and 
Embase from database inception to February 2025. No 
restrictions were imposed regarding language or 
publication year. 

The search strategies combined Medical Subject 
Headings, database-specific controlled vocabulary, and 

free-text terms related to patient satisfaction, dental 
prostheses, complete dentures, implant-supported 
prostheses, three-dimensional printing, additive 
manufacturing, digital fabrication, conventional 
fabrication, and randomized controlled trials. Boolean 
operators were adapted to the syntax and indexing 
requirements of each database. The complete search 
strategy for each database is presented in the 
supplementary material. 

Study Selection 

All records retrieved from the electronic searches were 
imported into Rayyan® systematic review software for 
reference organization, duplicate identification, and 
screening. 

Two reviewers independently screened the titles and 
abstracts according to the predefined eligibility criteria. 
Potentially eligible records were subsequently evaluated 
in full text by the same reviewers. Studies meeting all 
eligibility criteria were included in the qualitative 
synthesis, whereas those reporting sufficient numerical 
data were considered for quantitative synthesis. 

Disagreements between reviewers were resolved through 
discussion and consensus. When consensus could not be 
reached, a third reviewer assessed the study and made the 
final decision. Reasons for excluding studies during full-
text assessment were recorded. The identification, 
screening, eligibility, and inclusion processes were 
summarized using a PRISMA 2020 flow diagram. 

Data Extraction 

Two reviewers independently extracted the relevant 
information using a standardized data collection form 
developed in Microsoft Excel version 2021. Data were 
obtained from the methods, results, discussion, and 
conclusions sections of the included studies. 

The extracted information included author, publication 
year, country, study design, sample size, participant 
characteristics, type of prosthetic rehabilitation, 
intervention, comparator, manufacturing technique, 
prosthetic material, follow-up duration, satisfaction 
domains, measurement scale or questionnaire, and 
numerical data required for quantitative synthesis. 

The systematic review did not develop or administer a 
new measurement instrument. Patient satisfaction data 
were extracted according to the instruments used by the 
original randomized controlled trials, including visual 
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analog scales, structured questionnaires, or other patient-
reported rating scales. The scoring range, direction of 
interpretation, evaluated domains, and reported validity 
or reliability information were recorded when these data 
were provided by the original investigators. 

Disagreements during data extraction were resolved by 
consensus or through consultation with a third reviewer. 

Risk of Bias Assessment and Certainty of Evidence 

Two reviewers independently assessed the risk of bias of 
the included randomized controlled trials using the 
Cochrane Risk of Bias 2 tool. The evaluated domains 
comprised bias arising from the randomization process, 
bias due to deviations from the intended interventions, 
bias due to missing outcome data, bias in the 
measurement of the outcome, and bias in the selection of 
the reported result. 

Each domain and the overall risk-of-bias judgment were 
classified as low risk of bias, some concerns, or high risk 
of bias. Disagreements were resolved through discussion 
and consensus or, when necessary, consultation with a 
third reviewer. 

The certainty of the evidence was evaluated using the 
Grading of Recommendations Assessment, 
Development and Evaluation approach. The certainty 
assessment considered risk of bias, inconsistency, 
indirectness, imprecision, and other factors relevant to 
the body of evidence. The certainty of evidence was 
classified as high, moderate, low, or very low. 

Statistical Analysis 

Patient satisfaction was analyzed as a continuous 
outcome. Because the included trials used different 
scales and scoring systems, standardized mean 
differences with 95% confidence intervals were 
calculated. A random-effects model and the inverse-
variance method were applied because clinical and 
methodological heterogeneity was anticipated among 
studies regarding prosthesis type, materials, 
measurement instruments, and follow-up duration. 

Statistical heterogeneity was assessed using the Chi-
square Q test and the I² statistic. I² values were 
interpreted as low between 0% and 30%, moderate above 
30% and up to 60%, and high when greater than 60%. 

Subgroup analyses were conducted according to the type 
of prosthetic rehabilitation, particularly complete 

dentures and implant-supported prostheses. Differences 
in follow-up duration were considered when interpreting 
clinical and statistical heterogeneity. All statistical tests 
were two-sided, and a p-value < 0.05 was considered 
statistically significant. Data organization and 
management were performed using Microsoft Excel 
version 2021. 

Ethical considerations 

The study protocol was evaluated by the Bioethics 
Committee of Universidad Privada Antenor Orrego. 
Because this systematic review and meta-analysis 
exclusively analyzed aggregate data from previously 
published studies and did not involve direct contact with 
participants, clinical interventions, or access to 
identifiable personal information, individual informed 
consent was not applicable. The study adhered to the 
ethical principles established in the Declaration of 
Helsinki [18]. 

Results 

Study Selection 

The database search identified 121 records: 10 from 
PubMed/MEDLINE, 79 from Scopus, 7 from Web of 
Science, and 25 from Embase. After removing 35 
duplicate records, 86 titles and abstracts were screened, 
of which 57 were excluded because they did not meet the 
eligibility criteria. Twenty-nine reports were sought for 
retrieval, but seven could not be obtained. Subsequently, 
22 full-text reports were assessed for eligibility. Four 
reports were excluded: three because of incomplete or 
insufficient data and one because the randomized clinical 
trial was still in progress. Finally, 18 studies were 
included in the systematic review, and 10 provided 
sufficient data for quantitative synthesis (Figure 1). 

Characteristics of Included Studies 

The 18 included studies were published between 2012 
and 2025. Individual sample sizes ranged from 8 to 76 
participants. The studies evaluated patients with different 
prosthetic rehabilitation needs, ranging from partial tooth 
loss to complete edentulism. The interventions included 
3D-printed temporary or provisional crowns, fixed dental 
prostheses, complete dentures, implant-supported 
prostheses, bars, and overdentures, which were 
compared with equivalent prostheses fabricated using 
conventional techniques. 
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Patient satisfaction was assessed using visual analog 
scales, structured satisfaction scales, the Oral Health 
Impact Profile for Edentulous Adults, the McGill 
Denture Satisfaction Questionnaire, and modified United 
States Public Health Service criteria. The evaluated 
domains included overall satisfaction, comfort, stability, 
esthetics, phonetics, masticatory function, ease of 
cleaning, adaptation, and perception of the clinical 
procedure. Follow-up periods ranged from 48 hours to 2 
years (Table 1). 

Risk of Bias 

The overall risk-of-bias assessment showed that most 
studies were classified as having a low risk of bias in 
random sequence generation and incomplete outcome 
data. Allocation concealment presented predominantly 
low-risk judgments, although some studies were 
classified as unclear or high risk. Greater variability was 
observed in the blinding of participants and personnel, 
with several studies presenting unclear or high-risk 
judgments. Blinding of outcome assessment was 
predominantly classified as low risk, whereas selective 
reporting and other potential sources of bias were 

frequently judged as unclear because of insufficient 
methodological information (Figure 2). 

The assessment of individual studies showed differences 
across methodological domains. Most trials presented 
low-risk judgments for sequence generation and 
management of incomplete data. However, Al-Kaff and 
Al Hamad and Inokoshi et al. showed high-risk 
judgments in allocation concealment or blinding-related 
domains. Some studies, including Ohara et al. and 
Peñarrocha et al., presented unclear judgments regarding 
selective reporting or the completeness of the reported 
information (Figure 3). 

Quantitative Synthesis 

Overall Patient Satisfaction 

Ten studies were included in the meta-analysis of patient 
satisfaction. Because the studies used different 
instruments and scoring systems, the standardized mean 
difference was used as the effect measure. The random-
effects model produced a pooled standardized mean 
difference of 0.03 (95% CI: −0.94 to 1.01; p = 0.94). 
Statistical heterogeneity was high (Chi-square = 91.19; 
df = 9; p < 0.00001; I² = 90%) (Figure 4). 

Figure 1. PRISMA 2020 flow diagram of the study selection process. 



German-Guzmán K. TUMI Oral Health.2026;1(3):e001                                                                                                                                                 

 

6 
 

Ta
bl

e 
1.

  C
ha

ra
ct

er
ist

ic
s o

f i
nc

lu
de

d 
ra

nd
om

iz
ed

 c
on

tr
ol

le
d 

tr
ia

ls 

M
ai

n 
Fi

nd
in

gs
 

Th
e 

3D
-p

rin
te

d 
te

m
po

ra
ry

 
cr

ow
ns

 s
ho

w
ed

 g
re

at
er

 
ac

cu
ra

cy
, s

ho
rt

er
 

pl
ac

em
en

t t
im

e,
 a

nd
 

hi
gh

er
 p

at
ie

nt
 s

at
isf

ac
tio

n.
 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 p
at

ie
nt

 
sa

tis
fa

ct
io

n 
w

as
 fo

un
d 

be
tw

ee
n 

gr
ou

ps
 (p

 >
 0

.0
5)

. 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

es
 in

 s
at

isf
ac

tio
n 

ou
tc

om
es

 w
er

e 
fo

un
d 

be
tw

ee
n 

gr
ou

ps
 (p

 >
 0

.0
5)

. 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 p
at

ie
nt

 
sa

tis
fa

ct
io

n 
w

as
 fo

un
d 

be
tw

ee
n 

gr
ou

ps
 (p

 =
 0

.1
1)

. 

St
at

ist
ic

al
ly

 si
gn

ifi
ca

nt
 

be
tw

ee
n-

gr
ou

p 
di

ffe
re

nc
es

 w
er

e 
re

po
rt

ed
 

in
 o

ve
ra

ll 
sa

tis
fa

ct
io

n,
 

co
m

fo
rt

, s
ta

bi
lit

y,
 e

as
e 

of
 

cl
ea

ni
ng

, a
nd

 th
e 

ab
ili

ty
 to

 
sp

ea
k 

an
d 

ch
ew

 (p
 <

 0
.0

5)
. 

A
bb

re
vi

at
io

ns
: 3

D
 =

 th
re

e-
di

m
en

sio
na

l ;
 C

AD
/C

AM
 =

 c
om

pu
te

r-
ai

de
d 

de
sig

n 
an

d 
co

m
pu

te
r-

ai
de

d 
m

an
uf

ac
tu

rin
g 

; C
o-

Cr
 =

 c
ob

al
t-

ch
ro

m
iu

m
 ; 

M
D

SQ
 =

 M
cG

ill
 D

en
tu

re
 S

at
isf

ac
tio

n 
Q

ue
st

io
nn

ai
re

; O
H

IP
-E

D
EN

T 
=

 O
ra

l H
ea

lth
 Im

pa
ct

 P
ro

fil
e 

fo
r 

Ed
en

tu
lo

us
 A

du
lts

 ; 
PM

M
A

 =
 p

ol
ym

et
hy

l m
et

ha
cr

yl
at

e 
;  

U
SP

H
S 

=
 U

ni
te

d 
St

at
es

 P
ub

lic
 H

ea
lth

 S
er

vi
ce

; V
AS

 =
  v

isu
al

 a
na

lo
g 

sc
al

e.
 

Fo
llo

w
-u

p 

1 
an

d 
6 

m
on

th
s 

U
nt

il 
pl

ac
em

en
t 

of
 th

e 
de

fin
iti

ve
 

pr
os

th
es

is 

U
nt

il 
pl

ac
em

en
t 

of
 th

e 
de

fin
iti

ve
 

pr
os

th
es

is 

48
 h

ou
rs

 
an

d 
4 

w
ee

ks
 

1,
 2

, a
nd

 4
 

w
ee

ks
 

Sa
tis

fa
ct

io
n 

as
se

ss
m

en
t 

Pa
tie

nt
 

sa
tis

fa
ct

io
n 

sc
al

e 

Vi
su

al
 a

na
lo

g 
sc

al
e 

Pa
tie

nt
 

sa
tis

fa
ct

io
n 

sc
al

e 

Ar
ab

ic
 v

er
sio

n 
of

 
th

e 
O

ra
l H

ea
lth

 
Im

pa
ct

 P
ro

fil
e 

fo
r 

Ed
en

tu
lo

us
 

Ad
ul

ts
, u

sin
g 

a 
5-

po
in

t L
ik

er
t s

ca
le

 

Vi
su

al
 a

na
lo

g 
sc

al
e 

Cl
in

ic
al

 P
ar

am
et

er
s 

Pl
ac

em
en

t t
im

e,
 p

ro
st

he
sis

 
ac

cu
ra

cy
, a

nd
 p

at
ie

nt
 

sa
tis

fa
ct

io
n 

Fr
ac

tu
re

 ra
te

, c
ol

or
 v

ar
ia

tio
n,

 
op

er
at

in
g 

tim
e,

 a
nd

 p
at

ie
nt

 
sa

tis
fa

ct
io

n 

Pa
tie

nt
 s

at
isf

ac
tio

n,
 o

cc
lu

sa
l 

st
ab

ili
ty

, a
nd

 o
pe

ra
tin

g 
tim

e 

Fa
br

ic
at

io
n 

tim
e,

 fi
t, 

co
m

fo
rt

, 
an

d 
pa

tie
nt

 s
at

isf
ac

tio
n 

Pa
tie

nt
 s

at
isf

ac
tio

n,
 o

cc
lu

sa
l 

ad
ju

st
m

en
t, 

an
d 

ad
ap

ta
tio

n 
tim

e 

Pa
tie

nt
 C

ha
ra

ct
er

is
tic

s 

Pa
tie

nt
s w

ith
 p

os
te

rio
r t

oo
th

 
lo

ss
 u

nd
er

go
in

g 
im

pl
an

t 
su

rg
er

y 

Pa
tie

nt
s w

ith
 a

nt
er

io
r d

en
ta

l 
im

pl
an

ts
 re

qu
iri

ng
 p

ro
vi

sio
na

l 
cr

ow
ns

 

Ed
en

tu
lo

us
 p

at
ie

nt
s r

eq
ui

rin
g 

co
m

pl
et

e 
de

nt
ur

es
 

Ed
en

tu
lo

us
 p

at
ie

nt
s r

eq
ui

rin
g 

co
m

pl
et

e 
de

nt
ur

es
 

Pa
rt

ia
lly

 e
de

nt
ul

ou
s 

pa
tie

nt
s 

Co
nt

ro
l 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 
te

m
po

ra
ry

 
cr

ow
ns

 

Co
nv

en
tio

na
l P

M
M

A 
pr

ov
isi

on
a

l c
ro

w
ns

 

Co
nv

en
tio

na
l 

co
m

pl
et

e 
de

nt
ur

es
 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 
co

m
pl

et
e 

de
nt

ur
es

 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 
de

nt
al

 
pr

os
th

es
e

s 

In
te

rv
en

tio
n 

3D
-p

rin
te

d 
te

m
po

ra
ry

 c
ro

w
ns

 

3D
-p

rin
te

d 
pr

ov
isi

on
al

 c
ro

w
ns

 

D
ig

ita
l c

om
pl

et
e 

de
nt

ur
es

 

3D
-p

rin
te

d 
co

m
pl

et
e 

de
nt

ur
es

 fa
br

ic
at

ed
 

us
in

g 
in

tr
ao

ra
l 

sc
an

ni
ng

 

3D
-p

rin
te

d 
de

nt
al

 
pr

os
th

es
es

 

Sa
m

pl
e 

Si
ze

 (n
) 

30
 

33
 

20
 

40
 

50
 

St
ud

y 
D

es
ig

n 

Ra
nd

om
iz

ed
 

cl
in

ic
al

 tr
ia

l 

Ra
nd

om
iz

ed
 

cl
in

ic
al

 tr
ia

l 

Pi
lo

t c
lin

ic
al

 
tr

ia
l 

Ra
nd

om
iz

ed
 

cl
in

ic
al

 tr
ia

l 

Ra
nd

om
iz

ed
 

cl
in

ic
al

 tr
ia

l 

Co
un

tr
y 

Ch
in

a 

Br
az

il 

Ch
in

a 

Jo
rd

an
 

Sa
ud

i 
Ar

ab
ia

 

Ye
ar

 

20
24

 

20
24

 

20
23

 

20
24

 

20
18

 

A
ut

ho
r 

Ca
o 

et
 a

l. 
[1

9]
 

de
 S

ou
za

 e
t 

al
. [

20
] 

D
en

g 
et

 a
l. 

[ 2
1]

 

Al
-K

af
fy

 
an

d 
Al

 
H

am
ad

 [2
2]

 

Al
m

uf
le

h 
et

 
al

. [
23

] 



German-Guzmán K. TUMI Oral Health.2026;1(3):e001                                                                                                                                                 

 

7 
 

  
Ta

bl
e 

1.
  C

ha
ra

ct
er

ist
ic

s o
f i

nc
lu

de
d 

ra
nd

om
iz

ed
 c

on
tr

ol
le

d 
tr

ia
ls 

(c
on

tin
ue

d)
 

M
ai

n 
Fi

nd
in

gs
 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 to
ta

l 
sa

tis
fa

ct
io

n 
w

as
 fo

un
d 

be
tw

ee
n 

gr
ou

ps
 a

t 1
2 

m
on

th
s. 

Pa
tie

nt
 s

at
isf

ac
tio

n 
di

ffe
re

d 
sig

ni
fic

an
tly

 b
et

w
ee

n 
al

l-
ce

ra
m

ic
 C

AD
/C

AM
 c

ro
w

ns
 

an
d 

m
et

al
-c

er
am

ic
 c

ro
w

ns
 

(p
 <

 0
.0

01
). 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 o
ve

ra
ll 

sa
tis

fa
ct

io
n 

w
as

 fo
un

d 
be

tw
ee

n 
gr

ou
ps

 (p
 =

 
0.

87
6)

. 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 o
ve

ra
ll 

sa
tis

fa
ct

io
n 

w
as

 fo
un

d 
be

tw
ee

n 
pr

os
th

es
es

 (p
 >

 
0.

05
). 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 o
ve

ra
ll 

sa
tis

fa
ct

io
n 

w
as

 fo
un

d 
fo

r 
m

ax
ill

ar
y 

(p
 =

 0
.1

72
) o

r 
m

an
di

bu
la

r d
en

tu
re

s (
p 

= 
0.

16
1)

. 

A
bb

re
vi

at
io

ns
: 3

D
 =

 th
re

e-
di

m
en

sio
na

l ;
 C

AD
/C

AM
 =

 c
om

pu
te

r-
ai

de
d 

de
sig

n 
an

d 
co

m
pu

te
r-

ai
de

d 
m

an
uf

ac
tu

rin
g 

; C
o-

Cr
 =

 c
ob

al
t-

ch
ro

m
iu

m
 ; 

M
D

SQ
 =

 M
cG

ill
 D

en
tu

re
 S

at
isf

ac
tio

n 
Q

ue
st

io
nn

ai
re

; O
H

IP
-E

D
EN

T 
=

 O
ra

l H
ea

lth
 Im

pa
ct

 P
ro

fil
e 

fo
r 

Ed
en

tu
lo

us
 A

du
lts

 ; 
PM

M
A

 =
 p

ol
ym

et
hy

l m
et

ha
cr

yl
at

e 
;  

U
SP

H
S 

=
 U

ni
te

d 
St

at
es

 P
ub

lic
 H

ea
lth

 S
er

vi
ce

; V
AS

 =
  v

isu
al

 a
na

lo
g 

sc
al

e.
 

Fo
llo

w
-u

p 

6 
an

d 
12

 
m

on
th

s 

2 
w

ee
ks

 

1 
m

on
th

 

1 
w

ee
k 

1 
an

d 
2 

m
on

th
s 

Sa
tis

fa
ct

io
n 

as
se

ss
m

en
t 

O
H

IP
-E

D
EN

T-
19

 
qu

es
tio

nn
ai

re
 

Pa
tie

nt
 e

va
lu

at
io

n 
qu

es
tio

nn
ai

re
 

us
in

g 
a 

0–
10

 
vi

su
al

 a
na

lo
g 

sc
al

e 

Vi
su

al
 a

na
lo

g 
sc

al
e 

Vi
su

al
 a

na
lo

g 
sc

al
e.

 

Vi
su

al
 a

na
lo

g 
sc

al
e 

Cl
in

ic
al

 P
ar

am
et

er
s 

Pa
tie

nt
 s

at
isf

ac
tio

n,
 

fu
nc

tio
na

lit
y,

 a
nd

 
ev

al
ua

tio
n 

tim
e.

 

Pa
tie

nt
 s

at
isf

ac
tio

n,
 

es
th

et
ic

s, 
an

d 
fu

nc
tio

n.
 

Pa
tie

nt
 s

at
isf

ac
tio

n 
an

d 
pe

rc
ep

tio
n 

of
 th

e 
im

pr
es

sio
n 

pr
oc

ed
ur

e.
 

Ed
en

tu
lo

us
 a

du
lts

. 

Pa
tie

nt
 s

at
isf

ac
tio

n 
an

d 
m

as
tic

at
or

y 
ef

fic
ie

nc
y.

 

Pa
tie

nt
 C

ha
ra

ct
er

is
tic

s 

Co
m

pl
et

el
y 

ed
en

tu
lo

us
 

pa
tie

nt
s i

n 
th

e 
m

ax
ill

a 
an

d 
m

an
di

bl
e.

 

Pa
rt

ia
lly

 e
de

nt
ul

ou
s 

pa
tie

nt
s i

n 
th

e 
an

te
rio

r 
m

ax
ill

ar
y 

re
gi

on
. 

Ed
en

tu
lo

us
 a

du
lts

. 

Ed
en

tu
lo

us
 a

du
lts

. 

Co
m

pl
et

el
y 

ed
en

tu
lo

us
 

pa
tie

nt
s. 

Co
nt

ro
l 

Co
nv

en
tio

na
l 

co
ba

lt-
ch

ro
m

iu
m

 
ba

r f
ab

ric
at

ed
 u

sin
g 

ca
st

in
g 

te
ch

ni
qu

es
. 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 m
et

al
-

ce
ra

m
ic

 c
ro

w
ns

. 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 fi
xe

d 
de

nt
al

 p
ro

st
he

se
s. 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 c
om

pl
et

e 
de

nt
ur

es
. 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 c
om

pl
et

e 
de

nt
ur

es
. 

In
te

rv
en

tio
n 

3D
-p

rin
te

d 
co

ba
lt-

ch
ro

m
iu

m
 b

ar
 

fa
br

ic
at

ed
 u

sin
g 

CA
D

/C
AM

 
te

ch
no

lo
gy

. 

Al
l-c

er
am

ic
 c

ro
w

ns
 

fa
br

ic
at

ed
 u

sin
g 

CA
D

/C
AM

 
te

ch
no

lo
gy

. 

3D
-p

rin
te

d 
fix

ed
 

de
nt

al
 p

ro
st

he
se

s. 

3D
-p

rin
te

d 
co

m
pl

et
e 

de
nt

ur
es

. 

D
ig

ita
l c

om
pl

et
e 

de
nt

ur
es

 fa
br

ic
at

ed
 

fro
m

 in
tr

ao
ra

l s
ca

ns
. 

Sa
m

pl
e 

Si
ze

 (n
) 

20
 

16
 

20
 

20
 

8 

St
ud

y 
D

es
ig

n 

Ra
nd

om
iz

ed
 

cl
in

ic
al

 tr
ia

l 

Ra
nd

om
iz

ed
, 

pr
os

pe
ct

iv
e,

 
do

ub
le

-b
lin

d 
cr

os
so

ve
r 

cl
in

ic
al

 tr
ia

l 

Ra
nd

om
iz

ed
, 

do
ub

le
-b

lin
d 

cr
os

so
ve

r 
cl

in
ic

al
 tr

ia
l 

Co
m

pa
ra

tiv
e 

cl
in

ic
al

 tr
ia

l 

Ra
nd

om
iz

ed
 

cr
os

so
ve

r 
cl

in
ic

al
 tr

ia
l 

Co
un

tr
y 

Eg
yp

t 

Fr
an

ce
 

w
itz

er
la

nd
 

Ja
pa

n 

So
ut

h 
Ko

re
a 

Ye
ar

 

20
24

 

20
14

 

20
23

 

20
12

 

20
24

 

A
ut

ho
r 

Ba
dr

 e
t a

l. 
[ 2

4]
 

Ba
tis

se
 e

t a
l. 

[2
5]

 

G
in

ta
ut

e 
et

 
al

. [
26

] 

In
ok

os
hi

 e
t 

al
.[2

7]
 

Ka
ng

 e
t a

l. 
[ 9

] 



German-Guzmán K. TUMI Oral Health.2026;1(3):e001                                                                                                                                                 

 

8 
 

  
Ta

bl
e 

1.
  C

ha
ra

ct
er

ist
ic

s o
f i

nc
lu

de
d 

ra
nd

om
iz

ed
 c

on
tr

ol
le

d 
tr

ia
ls 

(c
on

tin
ue

d)
 

M
ai

n 
Fi

nd
in

gs
 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 s
at

isf
ac

tio
n 

w
as

 fo
un

d 
be

tw
ee

n 
gr

ou
ps

 (p
 >

 0
.0

5)
. 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 o
ve

ra
ll 

sa
tis

fa
ct

io
n 

w
as

 fo
un

d 
be

tw
ee

n 
gr

ou
ps

 (p
 >

 
0.

05
). 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 s
at

isf
ac

tio
n 

w
as

 fo
un

d 
be

tw
ee

n 
CA

D
/C

AM
 a

nd
 

co
nv

en
tio

na
l c

ro
w

ns
 (p

 =
 

0.
26

). 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 o
ve

ra
ll 

sa
tis

fa
ct

io
n 

w
as

 fo
un

d 
be

tw
ee

n 
th

e 
3D

-p
rin

te
d 

an
d 

co
nv

en
tio

na
l 

ov
er

de
nt

ur
es

 (p
 =

 0
.2

62
). 

O
ve

ra
ll 

sa
tis

fa
ct

io
n 

w
as

 
sig

ni
fic

an
tly

 lo
w

er
 w

ith
 

3D
-p

rin
te

d 
de

nt
ur

es
 (p

 =
 

0.
01

6)
. 

A
bb

re
vi

at
io

ns
: 3

D
 =

 th
re

e-
di

m
en

sio
na

l ;
 C

AD
/C

AM
 =

 c
om

pu
te

r-
ai

de
d 

de
sig

n 
an

d 
co

m
pu

te
r-

ai
de

d 
m

an
uf

ac
tu

rin
g 

; C
o-

Cr
 =

 c
ob

al
t-

ch
ro

m
iu

m
 ; 

M
D

SQ
 =

 M
cG

ill
 D

en
tu

re
 S

at
isf

ac
tio

n 
Q

ue
st

io
nn

ai
re

; O
H

IP
-E

D
EN

T 
=

 O
ra

l H
ea

lth
 Im

pa
ct

 P
ro

fil
e 

fo
r E

de
nt

ul
ou

s A
du

lts
 ; 

PM
M

A 
=

 p
ol

ym
et

hy
l m

et
ha

cr
yl

at
e 

;  
U

SP
H

S 
=

 U
ni

te
d 

St
at

es
 P

ub
lic

 H
ea

lth
 S

er
vi

ce
; V

AS
 =

  v
isu

al
 a

na
lo

g 
sc

al
e.

 

Fo
llo

w
-u

p 

1 
w

ee
k 

1 
ye

ar
 

1 
an

d 
2 

ye
ar

s 

2 
w

ee
ks

, 3
 

m
on

th
s, 

an
d 

6 
m

on
th

s 

3 
an

d 
6 

m
on

th
s 

Sa
tis

fa
ct

io
n 

as
se

ss
m

en
t 

Vi
su

al
 a

na
lo

g 
sc

al
e 

Vi
su

al
 a

na
lo

g 
sc

al
e 

M
od

ifi
ed

 U
ni

te
d 

St
at

es
 P

ub
lic

 
H

ea
lth

 S
er

vi
ce

 
cr

ite
ria

 

M
cG

ill
 D

en
tu

re
 

Sa
tis

fa
ct

io
n 

Q
ue

st
io

nn
ai

re
 

Vi
su

al
 a

na
lo

g 
sc

al
e 

Cl
in

ic
al

 P
ar

am
et

er
s 

Pa
tie

nt
 s

at
isf

ac
tio

n 
an

d 
pe

rc
ep

tio
n 

of
 th

e 
im

pr
es

sio
n 

pr
oc

ed
ur

e 

Pa
tie

nt
 s

at
isf

ac
tio

n 
an

d 
re

st
or

at
io

n 
su

cc
es

s 

Pa
tie

nt
 s

at
isf

ac
tio

n 
an

d 
pe

ri-
im

pl
an

t t
iss

ue
 

in
te

gr
ity

 

Pa
tie

nt
 s

at
isf

ac
tio

n 
an

d 
m

as
tic

at
or

y 
ef

fic
ie

nc
y 

Pa
tie

nt
 s

at
isf

ac
tio

n 
an

d 
or

al
 h

ea
lth

-r
el

at
ed

 
qu

al
ity

 o
f l

ife
 

Pa
tie

nt
 C

ha
ra

ct
er

is
tic

s 

Pa
rt

ia
lly

 e
de

nt
ul

ou
s 

pa
tie

nt
s 

Pa
rt

ia
lly

 e
de

nt
ul

ou
s 

pa
tie

nt
s 

Ed
en

tu
lo

us
 p

at
ie

nt
s 

M
an

di
bu

la
r e

de
nt

ul
ou

s 
pa

tie
nt

s 

M
ax

ill
ar

y 
an

d 
m

an
di

bu
la

r 
ed

en
tu

lo
us

 p
at

ie
nt

s 

Co
nt

ro
l 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 
pr

ov
isi

on
al

 c
ro

w
ns

 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 c
ro

w
ns

 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 c
ro

w
ns

 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 h
ea

t-
po

ly
m

er
iz

ed
 

ov
er

de
nt

ur
es

 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 c
om

pl
et

e 
de

nt
ur

es
 

In
te

rv
en

tio
n 

Im
pl

an
t-

su
pp

or
te

d 
cr

ow
ns

 fa
br

ic
at

ed
 

th
ro

ug
h 

a 
di

gi
ta

l 
w

or
kf

lo
w

 u
sin

g 
an

 
in

tr
ao

ra
l s

ca
nn

er
 

D
ig

ita
lly

 d
es

ig
ne

d 
cr

ow
ns

 p
ro

du
ce

d 
us

in
g 

in
tr

ao
ra

l 
sc

an
ni

ng
 a

nd
 

CA
D

/C
AM

 
fa

br
ic

at
io

n 

Cr
ow

ns
 fa

br
ic

at
ed

 
us

in
g 

CA
D

/C
AM

 
te

ch
no

lo
gy

 

3D
-p

rin
te

d 
ov

er
de

nt
ur

es
 

3D
-p

rin
te

d 
di

gi
ta

l 
co

m
pl

et
e 

de
nt

ur
es

 

Sa
m

pl
e 

Si
ze

 (n
) 

20
 

50
 

76
 

32
 

40
 

St
ud

y 
D

es
ig

n 

Ra
nd

om
iz

ed
 

cl
in

ic
al

 tr
ia

l 

Co
nt

ro
lle

d 
cl

in
ic

al
 tr

ia
l 

Ra
nd

om
iz

ed
 

cl
in

ic
al

 tr
ia

l 

Ra
nd

om
iz

ed
 

cr
os

so
ve

r 
cl

in
ic

al
 tr

ia
l 

Ra
nd

om
iz

ed
 

cr
os

so
ve

r 
cl

in
ic

al
 tr

ia
l 

Co
un

tr
y 

Th
ai

la
nd

 

Ita
ly

 

Sw
itz

er
la

n
d 

Eg
yp

t 

Ja
pa

n 

Ye
ar

 

20
22

 

20
18

 

20
20

 

20
24

 

20
22

 

A
ut

ho
r 

Ku
na

vi
sa

ru
t 

et
 a

l. 
[2

8]
 

M
ag

an
o 

et
 

al
. [

29
] 

M
üh

le
m

an
n 

et
 a

l. 
[3

0]
 

N
ab

il 
et

 a
l. 

[ 1
0]

 

O
ha

ra
 e

t a
l. 

[1
2]

 



German-Guzmán K. TUMI Oral Health.2026;1(3):e001                                                                                                                                                 

 

9 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ta
bl

e 
1.

  C
ha

ra
ct

er
ist

ic
s o

f i
nc

lu
de

d 
ra

nd
om

iz
ed

 c
on

tr
ol

le
d 

tr
ia

ls 
(c

on
tin

ue
d)

 

M
ai

n 
Fi

nd
in

gs
 

Pa
tie

nt
 s

at
isf

ac
tio

n 
w

as
 

sig
ni

fic
an

tly
 h

ig
he

r i
n 

th
e 

di
gi

ta
l p

ro
st

he
sis

 g
ro

up
 

th
an

 in
 th

e 
co

nv
en

tio
na

l 
gr

ou
p 

(p
 =

 0
.0

28
). 

N
o 

st
at

ist
ic

al
ly

 s
ig

ni
fic

an
t 

di
ffe

re
nc

e 
in

 s
at

isf
ac

tio
n 

w
as

 fo
un

d 
be

tw
ee

n 
3D

-
pr

in
te

d 
an

d 
co

nv
en

tio
na

l 
pr

os
th

es
es

 (p
 >

 0
.0

5)
. 

N
o 

st
at

ist
ic

al
ly

 si
gn

ifi
ca

nt
 

di
ffe

re
nc

e 
in

 p
at

ie
nt

 
sa

tis
fa

ct
io

n 
w

as
 fo

un
d 

be
tw

ee
n 

th
e 

tw
o 

pr
os

th
es

is 
t

 (
 >

 0
05

) 

A
bb

re
vi

at
io

ns
: 3

D
 =

 th
re

e-
di

m
en

sio
na

l ;
 C

AD
/C

AM
 =

 c
om

pu
te

r-
ai

de
d 

de
sig

n 
an

d 
co

m
pu

te
r-

ai
de

d 
m

an
uf

ac
tu

rin
g 

; C
o-

Cr
 =

 c
ob

al
t-

ch
ro

m
iu

m
 ; 

M
D

SQ
 =

 M
cG

ill
 D

en
tu

re
 S

at
isf

ac
tio

n 
Q

ue
st

io
nn

ai
re

; O
H

IP
-E

D
EN

T 
=

 O
ra

l H
ea

lth
 Im

pa
ct

 
Pr

of
ile

 fo
r E

de
nt

ul
ou

s A
du

lts
 ; 

PM
M

A
 =

 p
ol

ym
et

hy
l m

et
ha

cr
yl

at
e 

;  
U

SP
H

S 
=

 U
ni

te
d 

St
at

es
 P

ub
lic

 H
ea

lth
 S

er
vi

ce
; V

AS
 =

  v
isu

al
 a

na
lo

g 
sc

al
e.

 

Fo
llo

w
-u

p 

1 
ye

ar
 

1 
ye

ar
 

1 
m

on
th

 

Sa
tis

fa
ct

io
n 

as
se

ss
m

en
t 

Vi
su

al
 a

na
lo

g 
sc

al
e 

Vi
su

al
 a

na
lo

g 
sc

al
e 

Vi
su

al
 a

na
lo

g 
sc

al
e 

Cl
in

ic
al

 P
ar

am
et

er
s 

Pa
tie

nt
 s

at
isf

ac
tio

n 
an

d 
m

ar
gi

na
l b

on
e 

lo
ss

 

Pa
tie

nt
 s

at
isf

ac
tio

n 
an

d 
or

al
 h

ea
lth

-r
el

at
ed

 
qu

al
ity

 o
f l

ife
 

Pa
tie

nt
 s

at
isf

ac
tio

n 
an

d 
or

al
 h

ea
lth

-r
el

at
ed

 
qu

al
ity

 o
f l

ife
 

Pa
tie

nt
 C

ha
ra

ct
er

is
tic

s 

Ed
en

tu
lo

us
 p

at
ie

nt
s 

M
ax

ill
ar

y 
an

d 
m

an
di

bu
la

r 
ed

en
tu

lo
us

 p
at

ie
nt

s w
ith

 
de

nt
al

 im
pl

an
ts

 

Co
m

pl
et

el
y 

ed
en

tu
lo

us
 

ad
ul

ts
 

Co
nt

ro
l 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 im
pl

an
t-

su
pp

or
te

d 
co

m
pl

et
e 

pr
os

th
es

es
 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 
ov

er
de

nt
ur

es
 

Co
nv

en
tio

na
lly

 
fa

br
ic

at
ed

 
co

m
pl

et
e 

de
nt

ur
es

 

In
te

rv
en

tio
n 

CA
D

/C
AM

 im
pl

an
t-

su
pp

or
te

d 
co

m
pl

et
e 

pr
os

th
es

es
 

3D
-p

rin
te

d 
ov

er
de

nt
ur

es
 

3D
-p

rin
te

d 
co

m
pl

et
e 

de
nt

ur
es

 

Sa
m

pl
e 

Si
ze

 (n
) 

18
 

36
 

18
 

St
ud

y 
D

es
ig

n 

Ra
nd

om
iz

ed
 

pi
lo

t c
lin

ic
al

 
tr

ia
l 

Ra
nd

om
iz

ed
 

cr
os

so
ve

r 
cl

in
ic

al
 tr

ia
l 

Ra
nd

om
iz

ed
 

cr
os

so
ve

r 
cl

in
ic

al
 tr

ia
l 

Co
un

tr
y 

Sp
ai

n 

Th
e 

N
et

he
rla

n
ds

 

Ja
pa

n 

Ye
ar

 

20
17

 

20
25

 

20
24

 

A
ut

ho
r 

Pe
ña

rr
oc

ha
 

et
 a

l. 
[3

1]
 

Va
n 

de
 

W
in

ke
l e

t 
al

. [
32

] 

Iw
ak

i e
t a

l. 
[1

1]
 



German-Guzmán K. TUMI Oral Health.2026;1(3):e001                                                                                                                                                 

 

10 
 

 

Figure 3. Risk-of-bias assessment for individual included 
studies. 

Subgroup Analysis According to Prosthesis Type 

Five studies evaluating complete dentures were included 
in the first subgroup. The pooled standardized mean 
difference was −0.28 (95% CI: −2.10 to 1.54; p = 0.66), 
with high statistical heterogeneity (I² = 91%). 

The subgroup of implant-supported prostheses also 
included five studies and produced a pooled standardized 
mean difference of 0.34 (95% CI: −1.33 to 2.02; p = 
0.57), with high heterogeneity (I² = 91%). The test for 
subgroup differences showed no statistically significant 
difference between complete dentures and implant-
supported prostheses (Chi-square = 0.50; df = 1; p = 0.48; 
I² = 0%) (Figure 5). 

Certainty of the Evidence 

The certainty of the evidence for patient satisfaction was 
rated as low according to the GRADE approach. The 
assessment included 10 randomized clinical trials and 
280 observations incorporated into the quantitative 
synthesis. The certainty was downgraded because of 
substantial inconsistency among study results, clinical 
and methodological variability, small sample sizes, and 
wide confidence intervals (Table 2). 

Discussion 

This systematic review included 18 eligible clinical 
trials, of which 10 contributed data to the quantitative 
synthesis. The pooled analysis showed no statistically 
significant difference in patient satisfaction between 3D-
printed and conventionally fabricated dental prostheses 
(SMD = 0.03; 95% CI: −0.94 to 1.01; p = 0.94). 
However, this finding should not be interpreted as 
evidence of equivalence because the confidence interval 
was wide, statistical heterogeneity was substantial (I² = 
90%), and the certainty of the evidence was rated as low.  

Figure 2. Overall risk-of-bias assessment across the included studies. 
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Figure 4. Meta-analysis of patient satisfaction with 3D-printed versus conventionally fabricated dental prostheses. 

 

Figure 5. Meta-analysis of patient satisfaction with 3D-printed versus conventionally fabricated dental prostheses. 
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Outcomes 

Anticipated absolute 
effects* (95% CI) Relative 

effect 
(95% 
CI) 

№ of 
participants 

(studies) 

Certainty 
of the 

evidence 
(GRADE) 

Comments 
Risk with 

Conventional 

Risk 
with 
3D-

printed 

Patient 
satisfaction - 

SMD 
0.03 
SD 

higher 
(0.94 
lower 

to 1.01 
higher) 

- 280 
(10 RCTs) 

⨁⨁◯◯ 
Lowa,b,c  

CI: confidence interval; SMD: standardised mean difference, Low certainty: 
our confidence in the effect estimate is limited: the true effect may be 

substantially different from the estimate of the effect; a There is variability in 
the results across studies, possibly due to differences in study design, 

population characteristics, or outcome assessment methods; b Some studies 
may not be fully applicable to the target population or the exact intervention 

of interest; c Some studies have small sample sizes or wide confidence 
intervals, which reduces the certainty of the observed effects. 

 

Table 2. Summary of findings, certainty of the evidence GRADE. 

Rather, the available evidence indicates that no clear 
superiority of either fabrication method could be 
established. Satisfaction appears to be influenced not 
only by the manufacturing workflow but also by 
prosthesis fit, retention, stability, esthetics, phonetics, 
masticatory function, material properties, previous 
expectations, and adaptation over time.  

The pooled findings are consistent with several trials 
reporting comparable overall satisfaction between 
digitally or additively manufactured prostheses and their 
conventionally fabricated counterparts. Kang et al. found 
no significant difference in general satisfaction with 
complete dentures, although conventional dentures 
achieved better masticatory efficiency and pronunciation 
[9]. Nabil et al. similarly reported comparable overall 
satisfaction and masticatory performance between 3D-
printed and conventional implant overdentures, while 
conventional prostheses received higher esthetic scores 
[10]. Iwaki et al. observed no significant differences in 
satisfaction or oral health-related quality of life [11], 
whereas Ohara et al. identified greater satisfaction with 
conventional dentures in specific domains, including 
stability, comfort, pronunciation, and ease of cleaning 
[12]. Comparable variability has also been observed in 
implant-assisted mandibular overdentures fabricated 
from different materials and through different workflows 
[33], as well as in clinical comparisons between 3D-
printed and conventionally fabricated implant 
overdentures [34]. Evidence from 3D-printed implant-
supported fixed prostheses and patient-specific 
prosthodontic rehabilitation further suggests that 

favorable patient perceptions may depend on the 
interaction between prosthetic design, fit, support, 
material behavior, and clinical execution rather than on 
the fabrication method alone [35, 36]. 

The substantial heterogeneity observed in the overall 
analysis may be explained by differences in study 
populations, prosthesis types, measurement instruments, 
and follow-up periods. Satisfaction is a multidimensional 
and context-dependent outcome, and its evaluation may 
vary according to the domains included in each 
questionnaire or rating scale [37]. The included studies 
assessed temporary crowns, fixed prostheses, complete 
dentures, bars, and implant overdentures, which differ 
considerably in biomechanical behavior, support, 
retention, esthetic demands, and patient expectations. 
Material-related characteristics may also contribute to 
variability. Conventional and 3D-printed denture 
polymers can differ in physicochemical properties and 
surface behavior [38], while translucency and opacity 
may influence the esthetic perception of restorative 
materials [39]. In addition, marginal adaptation, internal 
fit, fracture resistance, and failure behavior are affected 
by preparation design, restorative material, 
manufacturing technique, and aging conditions [40 -42]. 
Clinical outcomes may also differ between additive and 
subtractive workflows, reinforcing the need to avoid 
treating all digital fabrication methods as equivalent [43]. 
These factors provide plausible explanations for why 
similar overall satisfaction scores may coexist with 
differences in specific domains such as esthetics, 
comfort, stability, or function. 

The subgroup analyses did not identify statistically 
significant differences between fabrication methods for 
complete dentures or implant-supported prostheses. For 
complete dentures, the pooled effect was SMD = −0.28 
(95% CI: −2.10 to 1.54; p = 0.66), whereas implant-
supported prostheses showed an SMD of 0.34 (95% CI: 
−1.33 to 2.02; p = 0.57). The test for subgroup 
differences was also non-significant (p = 0.48), although 
heterogeneity within both subgroups remained high. 
Clinically, these findings suggest that 3D-printed 
prostheses may be considered an alternative when 
indication, material selection, fit, occlusion, post-
processing, and quality control are adequately managed. 
Digital planning and 3D-printing technologies have 
expanded beyond conventional prosthodontics into 
complex maxillofacial rehabilitation, demonstrating the 
broader applicability of digitally guided workflows [44]. 
Automated CAD design may improve the reproducibility 
of occlusal morphology [45], while digital workflows 
can enhance the precision of implant placement and 



German-Guzmán K. TUMI Oral Health.2026;1(3):e001                                                                                                                                                 

 

13 
 

prosthesis fabrication [46]. Nevertheless, masticatory 
performance and patient experience may be more 
strongly affected by prosthetic support and retention, 
particularly in implant overdenture therapy [47]. 
Economic considerations are also relevant because cost-
effectiveness may vary according to prosthesis type, 
manufacturing infrastructure, maintenance requirements, 
and treatment setting [48, 49]. Therefore, selection of the 
fabrication method should be individualized and should 
integrate patient preferences with clinical, technical, and 
economic factors. 

This review has several strengths, including prospective 
registration in PROSPERO, compliance with PRISMA 
2020, searches across four major databases, independent 
study selection and data extraction, assessment of risk of 
bias using RoB 2, evaluation of certainty using GRADE, 
and the use of random-effects and subgroup analyses. 
However, important limitations should be 
acknowledged. The high statistical heterogeneity 
reduced the precision and interpretability of the pooled 
estimates. Sample sizes in the primary studies were 
generally small, follow-up periods ranged from 48 hours 
to 2 years, and the evaluated prostheses and satisfaction 
instruments were heterogeneous. Some studies assessed 
complete additive manufacturing, whereas others 
evaluated broader CAD/CAM workflows that may have 
included subtractive procedures.  

This variability limits the extent to which the pooled 
result can be attributed specifically to 3D printing. 
Furthermore, blinding was often difficult because 
patients and clinicians could identify differences in 
prosthetic workflows, which may have influenced a 
subjective outcome such as satisfaction. Incomplete 
reporting of allocation concealment, outcome 
assessment, and selective reporting also contributed to 
uncertainty and to the low certainty of the evidence. 

Future research should prioritize adequately powered 
randomized clinical trials using standardized and 
validated multidimensional instruments for patient 
satisfaction. Overall satisfaction should be reported 
separately from specific domains, including comfort, 
retention, stability, esthetics, phonetics, mastication, ease 
of cleaning, treatment time, and willingness to continue 
using the prosthesis. Studies should clearly distinguish 
additive manufacturing from subtractive CAD/CAM 
procedures and report the printing technology, material 
composition, build orientation, layer thickness, post-
curing protocol, finishing procedures, occlusal 
adjustments, and maintenance requirements. 
Standardized short-, medium-, and long-term follow-up 

intervals are also needed to determine whether patient 
perceptions change during adaptation and continued use. 
Further evaluations of complications, prosthesis 
longevity, number of clinical visits, cost-effectiveness, 
and patient preferences would help identify the clinical 
scenarios in which 3D printing provides meaningful 
advantages over conventional fabrication. 

Conclusions 

Current evidence did not demonstrate a statistically 
significant difference in patient satisfaction between 3D-
printed and conventionally fabricated dental prostheses. 
Likewise, no significant differences were identified in 
the subgroup analyses of complete dentures and implant-
supported prostheses. However, the high heterogeneity 
among studies and the low certainty of the evidence 
prevent firm conclusions regarding equivalence or 
superiority. Therefore, 3D-printed prostheses may be 
considered a clinically acceptable alternative, but 
treatment selection should also account for prosthesis 
type, fit, function, material characteristics, clinical 
workflow, and individual patient needs. 
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