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Abstract

Background: The use of digital tools and 3D molding has become very common in dentistry 
today. However, there are few studies on the possibility of using 3D imaging tools for molding 
maxillofacial defects. In this review study, we examine articles that have used digital mold-
ing tools instead of conventional methods for molding maxillofacial defects. Materials and 
Methods: In this study, all articles related to keywords of “3D imaging tools”, “CT scans”, 
“Maxillofacial Prosthesis” were collected and reviewed by searching PubMed and ISI Web 
of Science until 2024. Then, the materials were classified into the following topics: the use of 
intraoral scanners in molding for maxillofacial prostheses, the use of facial scanners in mold-
ing for maxillofacial prostheses, the use of CT scans in molding for maxillofacial prosthe-
ses, and the use of new digital methods in molding for ocular, nasal, ear prostheses, maxil-
lary and mandibular obturators, soft palate defects, and nasoalveolar molding prostheses, and 
were examined in detail. Results: This study showed that depending on the type of defect, 
specific types of digital molding tools can be used to the greatest advantage. Intraoral scan-
ners can be used in the construction of nasoalveolar moldings, obturators, cleft palate, and ear 
prostheses. Facial scanners have the highest accuracy for molding defects in the middle third 
of the face. Facial scanners are helpful in midface defects, and in the construction of ocular 
and nasal prostheses. The main use of CBCT molding is in molding the patient’s palate for 
the design and construction of obturators. For mandibular molding, the use of intraoral scan-
ners is much better than other methods. Moreover, even in cases where the patient has mild to 
moderate trismus after mandibulectomy, the use of intraoral scanners has acceptable accuracy. 
[GMJ.2024;13:e3656] DOI:10.31661/gmj.v13i.3656

Keywords: 3D Imaging Tools; CT Scans; Maxillofacial Prosthesis

Introduction

Maxillofacial defects can be caused by 
hereditary, acquired, or developmental 

factors [1]. The main way to reconstruct de-
fects is through surgery, but surgical recon-
struction of some of these defects is time-con-
suming or may not be possible. Maxillofacial 

prostheses are an integral part of maxillofacial 
treatments [1, 2]. Maxillofacial prostheses can 
improve the quality of life of patients by re-
storing their appearance and function [3]. In 
1953, Ackerman first introduced maxillofacial 
prostheses as a sub-branch of dentistry [1]. 
Maxillofacial prostheses are classified accord-
ing to the area being reconstructed, into types 
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of nasal, ear, eye, mandibular, maxillary ob-
turator, molding nasoalveolar prostheses (to 
correct problems caused by cleft palate and 
lip), and prostheses that correct soft palate de-
fects [4, 5]. 
The main issue in making a good maxillofacial 
prosthesis is an accurate impression of the de-
fects [6]. Maxillofacial prosthesis impression 
making is often difficult and time-consuming 
and is bothersome for the patient and difficult 
for the clinician [7]. In the mid-20th century, 
digitalization rapidly expanded in all indus-
tries and also encompassed the health system 
[6]. The use of these digital tools has made the 
impression-making process easier and faster 
for maxillofacial patients. Replacing con-
ventional impression-making methods and 
landmark recording with the use of three-di-
mensional imaging is the future of dentistry. 
Some of the new impression-making methods 
in these patients include intraoral scanners, fa-
cial scanners, and CT scans [8-10]. 
The first method of producing a three-dimen-
sional image is Cone Beam Computed Tomog-
raphy (CBCT). Computed tomography (CT) 
was introduced in 1973 to create three-dimen-
sional images. Years later, Cone Beam Com-
puted Tomography (CBCT) was introduced 
for use in more limited fields such as the head 
and neck [11]. In CBCT, unlike CT, the X-ray 
beam is directed in a conical shape towards 
the desired area. This reduces the field of ir-
radiation and reduces the patient’s exposure 
[12]. The applications of this imaging in the 
field of prosthetics include: implant prosthet-
ics, imaging of the temporomandibular joint, 
maxillofacial prosthetics, diagnosis and eval-
uation of craniofacial problems, and finally, 
evaluation and causation of airway problems 
[13]. The main use of CBCT is in the con-
struction of obturators after maxillectomy for 
oncological reasons [13, 14]. 
One of the new methods is intraoral scanners. 
Dr. Francois Duret was one of the pioneers of 
using optical impressions, which he used in 
France in 1971. The first intraoral scanner was 
designed in Switzerland in 1980 by Professor 
Mormann. This scanner was the first genera-
tion of scanners [6]. Using intraoral scanners 
has many advantages and disadvantages. In-
traoral scanners offer advantages like easy 
correction, digital file storage, no need for 

physical archiving, no impression materials, 
cost-effectiveness, infection prevention, im-
proved communication with labs, enhanced 
patient satisfaction, and utility for patients 
with maxillofacial defects. The convenience, 
speed, and patient satisfaction associated with 
intraoral scanners have led to increased adop-
tion among dentists [15]. 
The third method in digital impression of 
maxillofacial prostheses is the use of 3D facial 
scanners, which have been used since 1991. 
Moss and his colleagues examined the growth 
of children with deformities using laser scans 
[16]. The main use of 3D facial scanners is in 
smile design, orthodontic diagnoses such as 
asymmetry, and also recording before orthog-
nathic and maxillofacial surgeries [17]. The 
improved accuracy of these tools has enabled 
their application in maxillofacial prosthesis 
impressions, although their use remains lim-
ited due to insufficient studies. Recent articles 
discuss the use of facial scanners for molding 
maxillofacial defects [18-21]. The maxillofa-
cial defects may make the impression process 
difficult, time-consuming and annoying for 
the patient. Using digital tools can be very 
useful. Using these tools can make impression 
faster, easier and facilitate the work for the 
therapist and the patient. Digital impression in 
maxillofacial prostheses is a novel topic. Dig-
ital impression methods in maxillofacial pa-
tients is more important and helpful than other 
fields of dentistry, due to the time-saving, less 
annoying and more accurate. The studies con-
ducted were not focused on the digital impres-
sion of maxillofacial defects. In this study, we 
put all the techniques and methods together in 
a practical way so that it is practical and use-
ful for clinicians. In this review study, we are 
trying to review the new tools for the maxillo-
facial prostheses impression. For this purpose, 
we will classify and review the articles based 
on the construction of maxillofacial prosthe-
ses and also types of digital tools.

Methods and Materials

In this study, we have searched in PubMed 
and ISI Web of Science with keywords of “3D 
imaging tools”, “CT scans”, “Maxillofacial 
Prosthesis” until 2024 and all related articles 
were collected and reviewed. Then, the out-
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comes were classified into the following top-
ics: the use of intraoral scanners in molding 
for maxillofacial prostheses, the use of facial 
scanners in molding for maxillofacial pros-
theses, the use of CT scans in molding for 
maxillofacial prostheses, and the use of new 
digital methods in molding for ocular, nasal, 
ear prostheses, maxillary and mandibular ob-
turators, soft palate defects, and nasoalveolar 
molding prostheses, and were reviewed in de-
tail. 

Results and Discussion

1. Classification of Digital Molding Based on 
the Methods
In this study, several methods for digital mold-
ing of maxillofacial lesions are examined. 
These methods are summarized in Figure-1.

1. 1. Intraoral Scanner
Generally, an intraoral scanner consists of 
three main components: an intraoral camera, a 
computer, and software. The process of creat-
ing a 3D image is performed by emitting light 
to the object, receiving the reflected light, and 
then determining the distance and forming 
an image. The mechanism for determining 
the distance of intraoral scanners is classi-
fied into different methods such as Confocal, 
Stereophotogrammetry, Active Wavefront 

Sampling, and Triangulation [22]. The use 
of intraoral scanners has several advantages 
and disadvantages. Some of the advantages 
include the ability to easily modify or rescan, 
to see the area and evaluate it during scanning, 
the ability to save the file digitally and not 
need to archive physical casts, the lack of use 
of impression materials, being cost-beneficial, 
not transmitting infection to the laboratory, 
easy communication with the laboratory, in-
creased patient satisfaction, the possibility of 
scanning in patients who are unable to mold 
due to the gag reflex, and the ability to select 
color digitally [15]. 
The use of intraoral scanners in routine den-
tistry is common due to high speed, accura-
cy, patient comfort [23], the use of intraoral 
scanners in patients with maxillofacial defects 
has been considered. In the following, we will 
examine the studies that use intraoral scanners 
in maxillofacial defects.
1. Unkovskiy et al. in 2022 examined the ac-
curacy of digital molding for orbital, nasal, 
and ear prostheses. In this study, two intraoral 
scanners, Trios 4 and Primescan, a facial scan-
ner Pritiface, and a portable facial scanner Ar-
tec Space Spider, and a mobile phone were 
used. In this study, the accuracy of the mobile 
phone was low in all defects. The intraoral 
scanner Primescan had acceptable accuracy 
in nasal and ear defects, while both intraoral 

Figure 1. Classification of digital impression based on the methods
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scanners were not recommended for ocular 
defects due to low accuracy [24]. 
2. Jacob et al. assessed the accuracy of two 
intraoral scanners, ITero™ and Lythos, and 
one extraoral scanner [Ortho Insight 3D™], 
in digital mandibular molding. This study 
showed clinically acceptable accuracy of in-
traoral scanners [25]. 
3. Patel et al. [26], ElNaghy et al. [27], and 
Okazaki et al. [28] suggested the use of intra-
oral scanners for palatal cleft.
4. Gong et al. [29] and Villarreal-Martínez et 
al. [30] suggested using intraoral scanners in 
the construction of Nasoalveolar Molding.
5. Brucoli et al. [8], Islam et al. [31], and Ye et 
al. [32] suggested using intraoral scanners in 
the construction of maxillary obturators.
6. Gao et al. recommend digital molding in 
mandibulectomy in conditions of mild and 
moderate trismus. In this study, only in severe 
trismus conditions, the use of intraoral scan-
ners does not have sufficient accuracy [33]. 
7. Gadallah in 2023 suggested the use of in-
traoral scanners for molding of ear prostheses 
[34]. 

1. 2. Facial Scanner
Today, intraoral scanners have found their 
place in dental treatments and are a suitable 
replacement for the conventional method. The 
next step in digital molding is the use of 3D 
facial scanners, which are rapidly growing. 
3D facial scanners generally have four oper-
ating mechanisms: laser-scan, photogramme-
try, Structured light, and Stereophotography 
[35]. Stereophotography is a non-contact 3D 
imaging method of soft facial tissue. In this 
method, the person’s face is placed at an 
equal distance from cameras that take images 
simultaneously. In this way, an image is tak-
en from different angles at one time, which, 
when superimposed on each other, produces 
a 3D image [36]. Structured light is a cost-ef-
fective method in which light is emitted from 
one side of the face and information is collect-
ed from the other side using a detector [37]. 
Photogrammetry is the creation of a 3D image 
from 2D using software [37]. In the laser-scan 
method, which is more accurate and expen-
sive than other methods, a laser is directed at 
the face and the reflected rays are collected 

Table 1. Common Facial Scanners Used in Dentistry [38]
ScannerMechanism 
Planmeca ProMax 3D Mid(PM) (Planmeca USA, Inc.,Hoffman Estates, 
IL, USA)Photogrammetry

/Stereophotogrammetry
3dMD Face system (3dMD,Atlanta, GA, USA)
Facehunter (Zirconzahn,South Tyrol, Italy)

Structured light scanner
FaceScan system (Isravision,Darmstadt, Germany)
Priti mirror scanner and priti image software (Isravision,Polymetric, 
Germany)
(Artec Space Spider; Artec 3D)
ObiScanner (ObiScanner,Milano, Italy)

Laser scanner
NeXT Engine
ScannerMechanism 
Planmeca ProMax 3D Mid(PM) (Planmeca USA, Inc.,Hoffman Estates, 
IL, USA)Photogrammetry

/Stereophotogrammetry
3dMD Face system (3dMD,Atlanta, GA, USA)
Facehunter (Zirconzahn,South Tyrol, Italy)

Structured light scanner
FaceScan system (Isravision,Darmstadt, Germany)
Priti mirror scanner and priti image software (Isravision,Polymetric, 
Germany)
(Artec Space Spider; Artec 3D)
ObiScanner (ObiScanner,Milano, Italy)

Laser scanner
NeXT Engine
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by a detector [37]. According to the study by 
Lee, a summary of the brands of facial scan-
ners used in dentistry is compiled in Table-1 
[38]. D’Ettorre et al. compared the accuracy 
of two methods: Structured light and Ste-
reophotography. In this study, they used the 
3dMDtrio facial 3d scanner (3dMD, Atlanta, 
Ga) and, for Structured light, the Bellus3D 
Face Application (version 1.6.11; Bellus3D 
Inc, Campbell, Calif/ a smartphone applica-
tion facial scanner). This study introduced 
Stereophotography as the standard for facial 
scanning due to its high accuracy and speed. 
However, using a smartphone can be accept-
able if enough time is taken and the operator is 
careful. The biggest advantage of using struc-
tured illumination is its portability and afford-
ability [39].
Knoops et al. compared four 3D facial scan-
ners: 1.5T Avanto MRI, 3dMDface System, 
M4D Scan, and Structure Sensor. This study 
identified the 3dMDface System and M4D 
Scan as the most accurate facial scanners [40].
The primary use of 3D facial scanners is in 
smile design, orthodontic diagnoses such as 
asymmetry, and recording before orthognath-
ic and maxillofacial surgeries. [17] However, 
the increased accuracy of these digital tools 
has enabled their use for maxillofacial pros-
thesis molding. Although not widely used due 
to limited studies, the following studies have 
used facial scanners to create facial prosthe-
ses.
1. Zhao et al. assessed the accuracy of facial 
scanners in patients with facial deformities. In 
this study, the accuracy of two facial scanners, 
FaceScan system (structured illumination) 
and 3dMD Face system (Stereophotography), 
was compared to an industrial scanner, which 
is significantly more accurate than facial scan-
ners. Scans were taken from 10 patients with 
maxillofacial problems. For each patient, the 
scan files were aligned and examined using 
the Geomagic software. This study examined 
accuracy in three areas: the upper, middle, and 
lower thirds of the face. This study showed 
the best accuracy of facial scanners in defects 
in the midface and was clinically acceptable. 
No difference was reported between the two 
facial scanner models [35].
2. In 2024, Park et al. designed a fully digital 
implant-based overdenture with a pharyngeal 

speech aid. Facial scanner records were taken 
in both smiling and resting positions [41].
3. In 2022, Sun et al. designed a fully digi-
tal facial prosthesis for a 13-year-old girl who 
had lost one eye and parts of the surrounding 
tissues due to advanced cancer. Digital facial 
impressions were taken using a portable facial 
scanner (SCANIFY, Fuel3D Technologies, 
Ltd., United Kingdom) [42].
4. Silva et al. introduced a fully digital method 
for creating nasal prostheses in 2022. In this 
study, molding was done with a facial scanner, 
and the fabrication process was done with 3D 
printers [10].
5. In 2024, Jablonski et al. described the steps 
of designing a nasal prostheses using a facial 
scanner (Artec Space Spider; Artec 3D) with 
the meshlab database [43].

1. 3. CBCT
The use of 3D imaging instead of convention-
al molding methods is the future of dentistry. 
One tool for producing 3D images is Cone 
Beam Computed Tomography (CBCT). The 
applications of this imaging in the field of 
prosthetics include: implant prosthetics, im-
aging of the temporomandibular joint, maxil-
lofacial prosthetics, diagnosis and evaluation 
of craniofacial problems, and finally, evalua-
tion and causation of airway problems [13]. 
The main use of CBCT is in the construction 
of obturators after maxillectomy for oncologi-
cal reasons [13, 14]. In the following, we will 
briefly review the articles that suggested the 
use of CT and CBCT.
1. In 2024, Calderon et al. suggested using 
high-resolution CT and 3D printers as a fast 
and affordable method to replace damaged 
palatal tissues in cancer patients. Although 
they noted the need to compare this method 
with conventional methods in other studies 
[14].
2. In 2019, Tasopoulos created a 3D-printed 
interim obturator prosthesis using a digital 
method. In this case, CT was used for impres-
sion making [44].
3. In 2021, Ye et al. proposed a fully digital 
method for constructing an obturator. In this 
study, CT was taken of the patient’s lesion and 
a virtual cast was created using the scan file 
with intraoral scanners and software (Geo-
magic studio 2012; 3D Systems) [32].
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2. Classification of Digital Molding by Maxil-
lofacial Defect
In this section, the use of digital molding in 
various maxillofacial prostheses is examined 
separately. This classification is as follows 
(Figure-2).

2.1. Lip and Palate Cleft
Patel et al. (2019) compared the accuracy of 
conventional alginate impressions and dig-
ital impressions using a Trios scanner for a 
3-month-old patient with a bilateral cleft pal-
ate. Both methods demonstrated clinically ac-
ceptable accuracy [26].
ElNaghy et al. (2022) compared the accuracy 
of intraoral scans in patients with unilateral lip 
and palate cleft. Scans with a Trios 3-Shape 
scanner were compared to laboratory scans of 
conventional impressions. The study showed 
high accuracy for digital impressions in these 
patients, with errors between 0.01 and 0.1 
millimeters [27].
Okazaki et al. (2023) also compared digital 
and conventional impressions in unilateral lip 
and palate cleft patients, using a Trios 3-Shape 
scanner. The study found that the scanned file 
slightly underestimated the depth of the cleft 
compared to the conventional impressions, but 
due to the ease of use for the patient and the 
absence of aspiration during digital molding, 
and the lack of significant differences between 
the two methods, the digital method was rec-

ommended [28]. Soliman et al. (2023) evalu-
ated the accuracy of the Medit i700 intraoral 
scanner in molding 7 infants aged 0-28 days 
with cleft lip and palate. The study, based on 
comparable results between the conventional 
and digital methods, suggested the use of in-
traoral scanners [45].
Olmos et al. (2023) compared the accuracy of 
facial and intraoral scanners in recording the 
nasoalveolar region in patients with unilater-
al lip and palatal cleft. The study found that 
intraoral scanners (Trios4:3shape) provided 
higher accuracy than Canfield facial scanners 
(Vectra H2) [46].
Villarreal-Martínez et al. (2024) investigated 
digital nasoalveolar impressions in toddlers 
with palatal and lip cleft. In this study, three 
children were examined. In the first case, con-
ventional impression with alginate was done. 
In the second case, a digital impression was 
done with a Trios3 scanner, and appliance 
was made in a resin cast with the help of a 3D 
printer (250 mW laser, Form2, Formlabs). In 
the last case, digital impression was done with 
a Trios3 scanner and the appliance was de-
signed with exocad (ExoCAD GMBH, Align 
Technology, California, United States). Final-
ly, the appliance was digitally printed. This 
study indicated that the use of digital meth-
ods(group3) is successful and suggested it as 
an effective method [30].
Gong et al. (2020) introduced a fully digital 

Figure 2. Maxillofacial defects that are examined in this study and their digital impression methods.
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method for nasoalveolar molding treatment 
in infants with lip and palatal cleft. A digital 
impression were taken using a TRIOS scan-
ner. The STL file was transferred to Geomagic 
Design X 2016 software for segmenting. The 
appliance was then designed using Rhino soft-
ware and 3D printed using a bio-compatible 
material. While this method was fully digital 
[29], the material used was not recommended 
for long-term use due to toxicity [47].

2. 2. Maxillectomy
Obturators can be divided into two general 
categories: Interim and definitive. The most 
important step for making a definitive obtu-
rator is impression, while for making interim 
types, usually not much accuracy is consid-
ered. Today, with the introduction of digital 
methods, the design and manufacturing of 
interim obturator can be done with high ac-
curacy and speed. In 2019, Tasopoulos made 
a digital 3D-printed interim obturator pros-
thesis. In this case, with the help of a print-
er (Form 2; Formlabs, Inc), a precise cast of 
the patient was prepared after preparing a CT. 
An interim obturator was made in a resin cast 
with the help of silicone denture soft lining 
[44]. 
Brucoli’s study in 2020 investigated the use of 
scanners in making the maxillary obturator. In 
this study, obturator prostheses were made for 
28 patients 5-6 months after surgery, and the 
quality of the prostheses in terms of speech 
improvement, lack of leakage, swallowing 
improvement, and patient satisfaction were 
investigated. In this study, the scanner (TRI-
OS; 3Shape) was used for impression. Then, 
a resin cast was printed and an obturator was 
made. Almost all patients reported the ab-
sence of leakage, and improvement in speech 
and swallowing was seen in most patients [8]. 
In the study of Islam in 2023, using a com-
bined digital and conventional method for a 
defect caused by anterior maxillectomy, an 
obturator with a metal frame was made. The 
final obturator in this study had good accuracy 
[31].

2. 3.  Mandibulectomy
A major challenge in patients who have un-
dergone mandibulectomy and radiotherapy 
is trismus, or limited mouth opening. A 2023 

study by Gao et al. examined the accuracy of 
intraoral scans in normal conditions (maxi-
mum opening=40 mm) and in cases of trismus 
(maximum opening 10, 20, and 30 mm). The 
study showed acceptable results for digital 
molding in cases of mild and moderate tris-
mus [33].

2. 4. Soft Palate Defects
In 2024, Park et al. designed a fully digital, 
implant-supported overdenture with a pha-
ryngeal speech aid. A gnathometer (Ivoclar 
AG) tray was used to record the basic cast 
and intermaxillary relations. The soft pal-
ate defect was recorded functionally using a 
tissue conditioner for 20 minutes. A digital 
facebow transfer (Zebris for Ceramill; Amann 
Girrbach AG) was then used, and the records 
along with facial scans of the patient in rest 
and smiling positions were sent to the labo-
ratory. The denture was designed in the lab-
oratory and milled using the Ivotion Denture 
System (Ivoclar AG) [41].

2. 5. Ear Prosthetics
Gadallah’s 2023 study compared the accura-
cy of three intraoral scanners in ear molding. 
The Primescan, Medit i700, and Panda P2 
scanners were used. The study showed sig-
nificantly higher accuracy for the Medit and 
Primescan [34].

2. 6. Nasal Prosthetics
In 2022, Sun et al. designed a fully digital fa-
cial prosthesis for a 13-year-old girl who had 
lost one eye and surrounding tissues due to 
cancer. Digital facial impressions were taken 
using a portable scanner (SCANIFY, Fuel3D 
Technologies, Ltd., United Kingdom). The 
missing tissue was designed with the mirror 
image by the software (Zbrush, Pixologic, 
Inc., United States). The ocular prosthesis 
was created separately and added to the facial 
prosthesis design. The final prosthesis was 3D 
printed using SLA and silicone [42].
In 2023, Jablonski . compared conventional 
and digital methods for creating maxillofa-
cial prostheses in 30 participants with nasal 
and ocular defects. For the digital method, a 
facial scan was taken using a facial scanner 
(Artec Space Spider; Artec 3D/ structured 
light scanner). A wax model was created us-
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ing a 3D printer (Form 3; Formlabs), and after 
adjustments, it was printed in silicone. This 
study showed acceptable results in the digital 
method. However, it represented more studies 
necessary [48].
Palousek et al. (2013) used an ATOS facial 
scanner to create a nasal prosthesis. The de-
sign was finalized based on the patient’s age, 
facial shape, gender, and previous photos. The 
final prosthesis was 3D printed in wax (ZPrint-
er 310 Plus; Z Corporation, Burlington, MA, 
USA). Finally, the definitive prosthesis was 
made after a try the wax model [49].

2. 7. Ocular Prosthetics
In 2013, Ciocca et al. used MRI and a NeXT 
Engine laser scanner to create an ocular pros-
thesis. The MRI was used to better capture 
soft tissues. The prosthesis was created using 
a mirror image of the contralateral eye. At-
tachments for glasses were incorporated, and 
the eyelid and surrounding areas were created 
using silicone printing [50]. Ciocca et al.  in 
other articles, made nose and ear prostheses 
with the help of NeXT Engine laser scanning 
in a similar way [51, 52].

Conclusion

Digital impression techniques have emerged 
as valuable tools in maxillofacial prosthetics. 
Intraoral scanners, facial scanners, and CBCT 
offer various advantages for different types of 
defects. Intraoral scanners excel in capturing 
impressions for naso-alveolar, obturator, cleft 
palate, and ear prostheses. Facial scanners are 
particularly effective for midface defects, aid-
ing in the creation of occular and nose pros-
theses. CBCT is primarily used for palate im-
pression and obturator design and fabrication, 
often in combination with intraoral scanners 
for optimal results.
Clinical studies have demonstrated the accu-
racy and patient preference for digital impres-
sion methods in maxillofacial prosthetics. In-
traoral scanners are favored for naso-alveolar 
prostheses, while both intraoral scanners and 
CBCT have shown acceptable accuracy for 
obturators. CBCT is particularly beneficial for 
temporary obturator fabrication during sur-

gery. Intraoral scanners are superior to other 
methods for mandibular impression, even in 
cases of mild to moderate trismus. Both fa-
cial and intraoral scanners can be used for ear 
prostheses, and facial scanners are helpful for 
nasal prostheses. MRI plays a crucial role in 
capturing accurate soft tissue impressions for 
eye prostheses.

Clinical advice
Digital impression techniques have the poten-
tial to revolutionize maxillofacial prosthetics. 
Despite their significance, digital methods 
have been less explored in this field due to 
their novelty, limited patient base, and the 
complexity of maxillofacial prosthetics.
Based on the review, clinicians are advised to:
Prioritize intraoral scanners for intraoral de-
fects. These scanners offer superior accuracy, 
efficiency, and ease of use for both clinicians 
and patients.
Consider intraoral scanners for nose and ear 
defects. While not as accurate as facial scan-
ners, intraoral scanners can be used as an 
alternative when facial scanners are unavail-
able. However, they are less suitable for eye 
defects.
Utilize facial scanners for midface areas. Fa-
cial scanners provide the most accurate im-
pressions for the nose and can also be used for 
ear and eye areas.
Exercise caution with mobile phone-based fa-
cial scanners. These portable and affordable 
scanners may have limitations in accuracy, 
and their use should be complemented by ad-
ditional methods.
Avoid relying solely on CBCT for interim 
obturators. While CBCT has been suggested 
in some studies, it lacks sufficient accuracy. 
Combining intraoral scanners with CBCT can 
provide a more reliable approach.
By adopting these recommendations, clini-
cians can harness the benefits of digital im-
pression technology to improve the accuracy, 
efficiency, and patient experience in maxillo-
facial prosthetics.

Conflict of Interest

None declard.

Application of Digital Molding in Maxillofacial Prosthetics Jahangiri M, et al.



8 GMJ.2024;13:e3656
www.gmj.ir

References

1. De Caxias FP, dos Santos DM, Bannwart 
LC, de Moraes Melo Neto CL, Goiato MC. 
Classification, History, and Future Prospects 
of Maxillofacial Prosthesis. International 
Journal of Dentistry. 2019;2019(1):8657619.

2. Dos Santos DM, de Caxias FP, Bitencourt 
SB, Turcio KH, Pesqueira AA, Goiato 
MC. Oral rehabilitation of patients after 
maxillectomy A systematic review. Br J Oral 
Maxillofac Surg. 2018;56(4):256-66.

3. Cevik P, Kocacikli M. Three-dimensional 
printing technologies in the fabrication of 
maxillofacial prosthesis: A case report. The 
International Journal of Artificial Organs. 
2020;43(5):343-7.

4. Fonder A. Maxillofacial prosthetics. 
The Journal of Prosthetic Dentistry. 
1969;21(3):310-4.

5. Phasuk K, Haug SP. Maxillofacial 
prosthetics. Oral and Maxillofacial Surgery 
Clinics. 2018;30(4):487-97.

6. Punj A, Bompolaki D, Garaicoa J. Dental 
Impression Materials and Techniques. Dent 
Clin North Am. 2017;61(4):779-96.

7. Tsuji M, Noguchi N, Ihara K, Yamashita 
Y, Shikimori M, Goto M. Fabrication 
of a maxillofacial prosthesis using a 
computer‐aided design and manufacturing 
system. Journal of Prosthodontics: Implant, 
Esthetic and Reconstructive Dentistry. 
2004;13(3):179-83.

8. Brucoli M, Boffano P, Pezzana A, Corio C, 
Benech A. The use of optical scanner for the 
fabrication of maxillary obturator prostheses. 
Oral and Maxillofacial Surgery. 2020;24:157-
61.

9. Shahid O, Alhayek A, Ahmed ZU, Aslam N, 
Aldawood T, Morgano SM, et al. Maxillary 
interim obturator prosthesis fabrication for 
a patient with limited mouth opening with a 
digital approach: A clinical report. Journal of 
Prosthodontics. 2024;33(8):725-729.

10. Silva PL, Jardilino FD, Santana-Miranda CL, 
Sampaio AA, dS Pinto R, Rúbio JC, et al. 
Facial Scanning and Additive Manufacturing 
Used in Production Nasal Prosthesis. Journal 
of Craniofacial Surgery. 2022;33(7):e762-e4.

11. Nasseh I, Al-Rawi W. Cone beam computed 
tomography. Dental Clinics. 2018;62(3):361-
91.

12. Scarfe WC, Farman AG. What is cone-beam 
CT and how does it work? Dental Clinics of 
North America. 2008;52(4):707-30.

13. John GP, Joy TE, Mathew J, Kumar VR. 

Applications of cone beam computed 
tomography for a prosthodontist. The 
Journal of Indian Prosthodontic Society. 
2016;16(1):3-7.

14. Calderon C, Golzar A, Marcott S, Gifford 
K, Napel S, Fleischmann D, et al. 3D 
Printing for the Development of Palatal 
Defect Prosthetics. Federal Practitioner. 
2024;41(Suppl 2):S3.

15. Zimmermann M, Mehl A, Mörmann WH, 
Reich S. Intraoral scanning systems - a 
current overview. Int J Comput Dent. 
2015;18(2):101-29.

16. Moss J, Coombes A, Linney A, Campos 
J. Methods of three dimensional analysis 
of patients with asymmetry of the face. 
Proceedings of the Finnish Dental Society 
Suomen Hammaslaakariseuran Toimituksia. 
1991;87(1):139-49.

17. Meyer-Marcotty P, Stellzig-Eisenhauer A, 
Bareis U, Hartmann J, Kochel J. Three-
dimensional perception of facial asymmetry. 
The European Journal of Orthodontics. 
2011;33(6):647-53.

18. Jablonski RY, Malhotra T, Coward TJ, Shaw 
D, Bojke C, Pavitt SH, et al. Digital database 
for nasal prosthesis design with a 3D 
morphable face model approach. J Prosthet 
Dent. 2024;131(6):1271-5.

19. Zhao YJ, Xiong YX, Wang Y. Three-
Dimensional Accuracy of Facial Scan 
for Facial Deformities in Clinics: A New 
Evaluation Method for Facial Scanner 
Accuracy. PLoS One. 2017;12(1):e0169402.

20. Sun MH, Yen CH, Tsai YJ, Liao YL, Wu 
SY. Fabrication of a facial prosthesis for 
a 13-year-old child by using a point-and-
shoot three-dimensional scanner and CAD/
CAM technology. Taiwan J Ophthalmol. 
2022;12(2):219-22.

21. Park JH, Yeo IL. Digitally designed and 
milled implant-retained maxillofacial 
prosthesis for velopharyngeal closure in a 
patient with a nonsurgically treated cleft 
palate: A clinical report. J Prosthet Dent. 
2024; :1016.

22. Richert R, Goujat A, Venet L, Viguie G, 
Viennot S, Robinson P, et al. Intraoral 
Scanner Technologies: A Review to Make a 
Successful Impression. Journal of Healthcare 
Engineering. 2017;2017:1-9.

23. Mangano F, Gandolfi A, Luongo G, Logozzo 
S. Intraoral scanners in dentistry: a review 
of the current literature. BMC oral health. 

Application of Digital Molding in Maxillofacial Prosthetics Jahangiri M, et al.

GMJ.2024;13:e3656
www.gmj.ir

9



different intraoral scanners for auricular 
prosthetic reconstruction. The Journal of 
Prosthetic Dentistry. 2023; : .

35. Zhao Y-j, Xiong Y-x, Wang Y. Three-
dimensional accuracy of facial scan for facial 
deformities in clinics: a new evaluation 
method for facial scanner accuracy. PloS one. 
2017;12(1):e0169402.

36. Heike CL, Upson K, Stuhaug E, Weinberg 
SM. 3D digital stereophotogrammetry: a 
practical guide to facial image acquisition. 
Head & face medicine. 2010;6:1-11.

37. Piedra-Cascón W, Meyer MJ, Methani 
MM, Revilla-León M. Accuracy (trueness 
and precision) of a dual-structured light 
facial scanner and interexaminer reliability. 
The Journal of prosthetic dentistry. 
2020;124(5):567-74.

38. Lee JD, Nguyen O, Lin Y-C, Luu D, Kim S, 
Amini A, et al. Facial Scanners in Dentistry: 
An Overview. Prosthesis. 2022;4(4):664-78.

39. D‘Ettorre G, Farronato M, Candida E, Quinzi 
V, Grippaudo C. A comparison between 
stereophotogrammetry and smartphone 
structured light technology for three-
dimensional face scanning. The Angle 
Orthodontist. 2022;92(3):358-63.

40. Knoops PG, Beaumont CA, Borghi A, 
Rodriguez-Florez N, Breakey RW, Rodgers 
W, et al. Comparison of three-dimensional 
scanner systems for craniomaxillofacial 
imaging. Journal of Plastic, Reconstructive & 
Aesthetic Surgery. 2017;70(4):441-9.

41. Park J-H, Yeo I-SL. Digitally designed 
and milled implant-retained maxillofacial 
prosthesis for velopharyngeal closure in a 
patient with a nonsurgically treated cleft 
palate: A clinical report. The Journal of 
Prosthetic Dentistry. 2024; : .

42. Sun M-H, Yen C-H, Tsai Y-J, Liao Y-L, 
Wu S-Y. Fabrication of a facial prosthesis 
for a 13-year-old child by using a point-
and-shoot three-dimensional scanner and 
CAD/CAM technology. Taiwan Journal of 
Ophthalmology. 2022;12(2):219-22.

43. Jablonski RY, Malhotra T, Coward TJ, Shaw 
D, Bojke C, Pavitt SH, et al. Digital database 
for nasal prosthesis design with a 3D 
morphable face model approach. The Journal 
of Prosthetic Dentistry. 2024;131(6):1271-5.

44. Tasopoulos T, Chatziemmanouil D, 
Karaiskou G, Kouveliotis G, Wang J, Zoidis 
P. Fabrication of a 3D-printed interim 
obturator prosthesis: A contemporary 
approach. The Journal of Prosthetic 
Dentistry. 2019;121(6):960-3.

2017;17:1-11.
24. Unkovskiy A, Spintzyk S, Beuer F, Huettig F, 

Röhler A, Kraemer-Fernandez P. Accuracy of 
capturing nasal, orbital, and auricular defects 
with extra-and intraoral optical scanners and 
smartphone: An in vitro study. Journal of 
Dentistry. 2022;117:103916.

25. Jacob HB, Wyatt GD, Buschang PH. 
Reliability and validity of intraoral and 
extraoral scanners. Progress in orthodontics. 
2015;16:1-6.

26. Patel J, Winters J, Walters M. Intraoral digital 
impression technique for a neonate with 
bilateral cleft lip and palate. The Cleft Palate-
Craniofacial Journal. 2019;56(8):1120-3.

27. ElNaghy R, Amin SA, Hasanin M. 
Evaluating the accuracy of intraoral direct 
digital impressions in 2 infants with 
unilateral cleft lip and palate compared with 
digitized conventional impression. American 
Journal of Orthodontics and Dentofacial 
Orthopedics. 2022;162(3):403-9.

28. Okazaki T, Kawanabe H, Fukui K. 
Comparison of conventional impression 
making and intraoral scanning for the study 
of unilateral cleft lip and palate. Congenital 
Anomalies. 2023;63(1):16-22.

29. Gong X, Dang R, Xu T, Yu Q, Zheng J. 
Full digital workflow of nasoalveolar 
molding treatment in infants with cleft lip 
and palate. Journal of Craniofacial Surgery. 
2020;31(2):367-71.

30. Villarreal-Martínez K, Fierro-Serna V, 
Rosales-Berber MA, Alejandri-Gamboa V, 
Torre-Delgadillo G, Ruiz-Rodríguez S, et 
al. Digital nasoalveolar molding through 
presurgical orthopedics in newborns/infants 
with cleft lip and palate: A comprehensive 
review and case study. Special Care in 
Dentistry. 2024;44(4):1074-1082.

31. Ali IE, Enomoto K, Sumita Y, Wakabayashi 
N. Combined digital–conventional workflow 
to fabricate a definitive obturator from 
an interim obturator for a patient with an 
anterior maxillectomy defect. The Journal of 
Prosthetic Dentistry. 2023; : .

32. Ye H, Wang Z, Sun Y, Zhou Y. Fully digital 
workflow for the design and manufacture 
of prostheses for maxillectomy defects. J 
Prosthet Dent. 2021;126(2):257-61.

33. Gao Y, Hattori M, Sumita YI, Wakabayashi 
N. Creating and analyzing digital scans of a 
mandibulectomy cast with simulated trismus. 
The Journal of Prosthetic Dentistry. 2023; : .

34. Gadallah MA, Khamis MM, Abdelhamid 
AM, Ezzelarab S. Evaluation of the use of 

Application of Digital Molding in Maxillofacial Prosthetics Jahangiri M, et al.Jahangiri M, et al. Application of Digital Molding in Maxillofacial Prosthetics

10 GMJ.2024;13:e3656
www.gmj.ir



45. Soliman I, Sharaf DA, Shawky A, Atteya 
AM. Diagnostic evaluation and guardian 
assessment of using digital impression in 
neonates versus the conventional techniques. 
Alexandria Dental Journal. 2024;49(1):129-
33.

46. Olmos M, Matta R, Buchbender M, Jaeckel 
F, Nobis C-P, Weber M, et al. 3D assessment 
of the nasolabial region in cleft models 
comparing an intraoral and a facial scanner 
to a validated baseline. Scientific Reports. 
2023;13(1):12216.

47. Chaudhari PK, Dhingra K. Full Digital 
Workflow of Nasoalveolar Molding 
Treatment in Infants With Cleft Lip and 
Palate: Comment. J Craniofac Surg. 
2020;31(7):2067-8.

48. Jablonski RY, Coward TJ, Bartlett P, 
Keeling AJ, Bojke C, Pavitt SH, et al. 
IMproving facial PRosthesis construction 
with contactlESs Scanning and Digital 
workflow (IMPRESSeD): Study protocol 
for a feasibility crossover randomised 
controlled trial of digital versus conventional 
manufacture of facial prostheses in patients 
with orbital or nasal facial defects. Pilot and 
Feasibility Studies. 2023;9(1):110.

49. Palousek D, Rosicky J, Koutny D. Use of 
digital technologies for nasal prosthesis 
manufacturing. Prosthetics and orthotics 
international. 2014;38(2):171-5.

50. Ciocca L, Scotti R. Oculo-facial 
rehabilitation after facial cancer removal: 
Updated CAD/CAM procedures A pilot 
study. Prosthetics and Orthotics International. 
2013;38(6):505-9.

51. Ciocca L, Scotti R. CAD-CAM generated 
ear cast by means of a laser scanner and 
rapid prototyping machine. J Prosthet Dent. 
2004;92(6):591-5.

52. Ciocca L, Bacci G, Mingucci R, Scotti R. 
CAD-CAM construction of a provisional 
nasal prosthesis after ablative tumour surgery 
of the nose: a pilot case report. Eur J Cancer 
Care (Engl). 2009;18(1):97-101.

GMJ.2024;13:e3656
www.gmj.ir

11

Application of Digital Molding in Maxillofacial Prosthetics Jahangiri M, et al.

10 GMJ.2024;13:e3656
www.gmj.ir


