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Abstract

Background/Objectives: Maxillary defects, whether congenital or acquired, can com-
promise chewing, speech, and aesthetics. This systematic review aimed to evaluate the
application and characteristics of definitive palatal obturators in the rehabilitation of such
defects, analyzing techniques of fabrication, materials, outcomes of the fabrication, and
limitations reported in the literature. Methods: The review was conducted in accordance
with PRISMA 2020 guidelines and was registered in PROSPERO (ID: 1011648). A compre-
hensive search was performed in PubMed, Scopus, Lilacs, and Google Scholar for studies
published from 1 January 2014 to 1 January 2025. Inclusion criteria comprised adult patients
treated with definitive palatal obturators and with reported follow-up. Exclusion criteria in-
cluded studies on children, animals, or lacking patient data. Two reviewers independently
screened studies and assessed eligibility. Bias was evaluated qualitatively across five do-
mains. No meta-analysis was conducted; data were synthesized descriptively using charts
and tables. The study was funded by the Italian Ministry of Health—Current Research
IRCCS. Results: A total of 59 studies involving 83 patients (46 males, 37 females; mean age
54.6 & 13.8 years) were included. Mucormycosis and squamous cell carcinoma were the
primary causes of defects. Conventional impressions using alginate and silicone were most
common, while digital techniques were reported in only 6.6% of cases. All definitive obtura-
tors were fabricated using acrylic resin, with some featuring hollow bulbs, velopharyngeal
extensions, or magnetic retention. Multiple sources of bias were observed. Conclusions:
Definitive palatal obturators provide effective functional and aesthetic rehabilitation for
maxillary defects. However, evidence is limited by methodological weaknesses, lack of
standardization, and underutilization of digital technologies. Future studies should focus
on improving reporting quality, adopting innovative fabrication protocols, and generating
higher-level clinical evidence to support best practices.

Keywords: dental prosthesis; dental rehabilitation; elderly patients; maxillary defect;
palatal obturator

1. Introduction

The maxilla plays a crucial role in chewing, swallowing, and phonation, as it is
involved in supporting the dentition, stabilizing the tongue, and ensuring the proper
alignment of oro-facial structures [1]. When defects occur in the maxilla, these functions
can be severely impaired, leading to difficulties in chewing and swallowing food, alterations
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in the phonation process with a possible onset of dysarthria or hypernasality, and negative
effects on facial aesthetics and symmetry. Such functional impairments can significantly
impact the patient’s quality of life, reducing their ability to eat properly and communicate
effectively [2-5].

Maxillary defects can be classified into two main categories: congenital and acquired.
Congenital defects, such as cleft lip and palate, are abnormalities present from birth,
resulting from an alteration in the embryonic development of facial structures. These
defects cause an interruption in the fusion of the nasal and palatal processes. Acquired
defects, instead, occur after birth and may result from the following;:

e  Surgical resections performed to treat benign or malignant neoplasms, such as epithe-
lial or salivary gland tumors involving the maxilla;

e Infectious diseases such as osteomyelitis or bone osteonecrosis caused by factors
like radiation;

e  Chronic inflammatory conditions, such as cocaine-induced midline destructive lesions
(CIMDL) or granulomatosis with polyangiitis, leading to structural and functional
alterations of the maxilla;

e  Trauma [6-8].

One of the main causes of acquired maxillary defects is maxillectomy, a surgical pro-
cedure necessary for treating certain head and neck tumors. According to Global Cancer
Statistics 2020, oral cancer ranks 15th worldwide in terms of mortality, with 188,438 deaths
per year, and 16th in incidence, with 389,846 cases per year [9]. It is more frequently
distributed in Melanesia, Central and South Asia, Eastern Europe, Australia/New Zealand,
and Western Europe for both sexes [10]. In Italy, approximately 13,000 new cases of these
diseases are diagnosed each year. According to the 2021 report by the Italian Associa-
tion of Medical Oncology, head and neck tumors account for about 3% of all malignant
neoplasms in the country [11]. Of these, 90% are oral squamous cell carcinomas, which
affect the hard and soft palate in less than 13% of cases. Additionally, salivary gland
neoplasms, which make up about 3% of head and neck tumors, can involve the palate if
they develop in the minor salivary glands [6,11]. The incidence of these diseases is 18 cases
per 100,000 inhabitants, a figure that reflects the European Union average. Incidence is
three times higher in Northern Italy and tends to increase with age, regardless of anatomical
location, except for nasopharyngeal tumors. The presence of oral comorbidities, such as
precancerous lesions or other chronic inflammatory conditions, can further increase the
risk of developing malignant tumors in this area, worsening the epidemiological outlook.
Understanding these epidemiological data is crucial for planning prevention and early diag-
nosis strategies: periodic check-ups with the dentist are important, along with professional
oral hygiene sessions [12].

In fact, oral squamous cell carcinoma, in particular, has a prognosis that can signifi-
cantly improve if detected at an early stage [11].

Partial or total maxillectomy often results in oro-nasal, oro-sinus, or oro-naso-sinus
communications, leading to clinical complications such as nasal regurgitation of food
and significant difficulties in chewing and phonation. These functional and anatomical
alterations have a considerable impact on the patient’s quality of life, making targeted reha-
bilitation essential, whether surgical or prosthetic, to restore the structures compromised
by ablative surgery [13].

Although surgical intervention is a viable option for reconstructing resected tissues,
this approach is not always feasible.

Another key factor in the development of acquired maxillary defects is cocaine-
induced midline destructive lesions (CIMDL). Over the past three years, global cocaine
use has remained relatively stable, with estimates suggesting an annual number of users
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ranging between 14 and 21 million, according to the United Nations Office on Drugs and
Crime. Cocaine consumption is particularly high in certain regions of the world, such
as North America (approximately 5 million users), South America (4.5 million), Africa
(2.8 million), and Western and Central Europe (4 million). These figures indicate a ge-
ographical distribution of cocaine use that continues to show significant prevalence in
specific areas despite maintaining a stable trend on a global scale. The 2023 European Drug
Report reveals that approximately 2.3 million young adults aged 15 to 34 (equivalent to
2.3% of this age group) used cocaine in the past year. Additionally, it is estimated that
around 17 million adults between the ages of 15 and 64 have used cocaine at least once in
their lifetime. In some European countries, such as Spain and the United Kingdom, the
prevalence rates of cocaine use among young adults (15-34 years old) are comparable to
or even higher than those recorded in the United States, highlighting a worrying spread
of this substance among younger generations in Europe [7,14]. The most commonly used
route of cocaine administration is intranasal inhalation, also known as “snorting”. This
method of consumption is associated with a range of local adverse effects, particularly
in the nasal tract. Habitual nasal insufflation of cocaine can cause significant damage to
the nasal mucosa, which, if use becomes chronic and compulsive, leads to the progressive
deterioration of nasal structures. Specifically, damage to the mucosa and perichondrium
can result in ischemic necrosis of the nasal septal cartilage, ultimately causing septal per-
foration. In some cases, cocaine-induced lesions can lead to extensive destruction of the
osteocartilaginous structures of the nose, paranasal sinuses, and palate, mimicking other
pathological conditions such as neoplasms, infections, or immunological disorders. A
significant clinical challenge is distinguishing between CIMDL and granulomatosis with
polyangiitis, an autoimmune disease that affects blood vessels and can cause similar nasal
damage. Currently, no specific diagnostic test can definitively attribute a destructive lesion
of the nasal or palatal mucosa to cocaine use. Furthermore, individuals who abuse cocaine
often downplay or deny their addiction, further complicating both diagnosis and treatment.
CIMDL can be managed with palatal obturators or, in selected cases, through surgical
intervention. However, it is important to emphasize that surgical approaches have an
unfavorable prognosis if cocaine use continues, as the substance-induced tissue damage
and necrosis can impair healing and compromise long-term surgical success. Therefore, the
management of these lesions requires an integrated approach that includes cessation of
cocaine use along with appropriate medical and prosthetic treatment [7,15].

Maxillary defects can be treated either through surgical intervention or with the use of
a palatal obturator [16]. A palatal obturator is a therapeutic prosthesis designed to close
an opening or defect in the oral tissues, typically positioned at the level of the hard palate,
alveolar structures, or surrounding soft tissues [17]. Its primary function is to restore the
anatomical separation between the nasal and oral cavities, provide adequate mandibular
support, and help stabilize occlusion [18]. In many cases, a palatal obturator is the most
common and preferred therapeutic option over surgical reconstruction due to various
clinical and functional reasons:

e  Easy visualization of the defect site, allowing for early detection of recurrences;
o  Reduced hospitalization time and costs;

e  The possibility of avoiding a second surgical procedure;

e Immediate morphological and functional restoration of the oral cavity [19].

Reconstructive surgery, on the other hand, often carries a high risk of complications,
such as flap necrosis and tumor recurrence, particularly in patients who have undergone
radiotherapy and chemotherapy [20]. Maxillary defects can be classified using different
classification systems reported in the literature. These classifications are not only useful
for descriptive purposes but also provide guidance to the surgeon in the reconstruction
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and rehabilitation phase [21]. Among these classifications, Armany’s Classification for
Maxillectomy Defects is an excellent classification and guides prosthodontists in obturator
design, even if it is deficient in description of surgical defect [22].

The fabrication of obturator prostheses for maxillary defects can be a significant
challenge, especially when using conventional prosthetic methods. These traditional ap-
proaches often present difficulties that require advanced technical skills and extensive
experience to be effectively managed. Some of the main obstacles include the risk of
aspiration during impression-taking, difficulties arising from poor tissue quality due to
resections or bone demineralization, and complications in obtaining an impression due to
limited mouth opening—commonly seen in patients with surgical scars or those who have
undergone radiotherapy. These challenges demand meticulous planning and expertise in
handling conventional tools, such as managing impression materials and manually fabri-
cating prostheses. However, with advancements in digital technology and the introduction
of computer-aided design (CAD) and computer-aided manufacturing (CAM) techniques,
the fabrication of palatal obturators has seen significant improvements. Digital techniques
allow for greater precision in the design and production of prostheses, significantly re-
ducing the margin of error compared to traditional methods. Data acquisition through
digital scanning enables the creation of highly detailed three-dimensional models of the
oral cavity, resulting in more accurately fitted obturators that better adapt to the patient’s
anatomical and functional variations [23].

There are three types of palatal obturators that are used in three sequential phases
following maxillectomy to ensure optimal recovery of the patient’s oral functions and
aesthetics. In the first phase, a surgical obturator is used, which is fabricated before the
surgery and placed in the mouth for 7-10 days after the surgical procedure. After its
removal, a temporary obturator is constructed, ensuring aesthetic functionality during
the 3—4 month healing period. Finally, a definitive obturator prosthesis is created post
healing [24].

The aim of this literature review is to explore the therapeutic and prosthetic rehabilita-
tion approach for patients with maxillary defects, focusing on the use of a definitive palatal
obturator and analyzing the materials and techniques used in prosthesis fabrication.

2. Materials and Methods
2.1. Protocol Development and Eligibility Criteria

This review was performed according to the Preferred Re-porting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 guidelines (see Supplementary Materials),
and the study protocol has been registered in PROSPERO (ID:1011648).

2.2. Search Strategy

For this study, a computerized search was conducted using the databases of Google
Scholar, PubMed (MEDLINE), Lilacs, and Scopus. The research was performed using ad-
vanced search options provided by the databases, selecting literature publications available
from 1 January 2014 to 1 January 2025, with the use of specific keywords. Finally, the
publications were manually reviewed, and articles meeting the exclusion criteria were
discarded (Figure 1).
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Figure 1. PRISMA flow diagram.

2.3. Selection Criteria
Inclusion Criteria:
e  Time period: last 10 years;

e  Main keywords: palatal obturator, years old, follow-up, NOT child;
e  Type of prosthesis: definitive obturator prosthesis.

Exclusion Criteria:

Animal studies;

Studies lacking information on subjects, such as age and sex;
Subjects not undergoing periodic follow-ups;

Subjects under 18 years of age;

Subjects whose pathology was not specified.

2.4. Search Terms

The main keywords of the selection criteria were organized into a MeSH (Medical
Object Headings) applied in the computer databases.
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In the Scopus search, the final MeSH was (Palatal obturator) AND (Years old) AND
(Follow-up).

In the PubMed search, the final MeSH was (Palatal obturator) AND (Year old) AND
(Follow-up) NOT (Child).

In the Lilac search, the final MeSH was (Palatal obturator) AND (Year old) AND
(Follow-up) AND NOT (Child).

In the Google Scholar search, the final MeSH was (Palatal obturator) AND (Year old)
AND (Follow up) NOT (Child) AND [(Impression) OR (cast) OR (fabrication)].

2.5. Screening and Selection Process

In the Scopus search, there were 105 publications containing the keyword “palatal
obturator” in the title and/or abstract. Of these, 67 met the time criterion. By adding the
keywords “years old” (to identify publications that specify the age of subjects), “follow-up”
(to include studies with follow-up data), and “not child” (to exclude studies involving mi-
nors), four publications were found. Among these, one was excluded due to unavailability
and one for being unrelated to the topic.

In the PubMed search, 2041 publications contained the keyword “palatal obturator” in
the title and/or abstract. Of these, 297 met the time criterion. After applying the keywords
“years old”, “follow-up”, and “not child”, 11 publications were identified. Among these,
one was excluded for being unrelated to the topic, and wo were excluded since they did
not involve definitive palatal obturators.

In the Lilacs search, 2064 publications contained the keyword “palatal obturator” in
the title and/or abstract. Of these, 310 met the time criterion. After applying the keywords
“years old”, “follow-up”, and “not child”, 11 publications were found. However, nine were
excluded: one for being unrelated to the topic and eight for being duplicates already found
in PubMed.

In the Google Scholar search, 304 publications were found containing the keywords
“palatal obturator”, “years old”, “follow-up”, and “not child”, meeting the time criterion.
By adding the keywords “impression OR cast OR fabrication” to identify publications
describing the fabrication phases of the palatal obturator, 123 publications were retrieved.
Among these, 3 were excluded due to unavailability, 31 for being unrelated to the topic,
1 for overly generic statistical data, 5 for lack of subjects, 5 for missing subject information,
8 for unspecified pathology, 2 for including minors, 1 for lack of periodic follow-ups, 5 for
being duplicates within Google Scholar, 2 for being duplicates in PubMed, and 1 for being
a duplicate in Lilacs. After these exclusions, 59 publications were included, of which only
47 specifically featured a definitive palatal obturator as the type of prosthesis.

2.6. Data Extraction Process

Titles and abstracts were analyzed independently by two authors (H.Z. and S.P.).
If they considered a study inappropriate based on the title and abstract, the study was
excluded. A third author (B.A.) resolved any disagreements.

Graphs and tables were created using a spreadsheet application named Google Sheets.

No effect measures of the outcome were determined. None of the articles included
were excluded.

2.7. Quality Assestment

Two authors (H.Z. and S.P.) independently evaluated the methodological quality of
all included studies. These authors did not use a pre-packaged standard tool but instead
personally evaluated each included articles and applied a systematic and transparent
approach consistent with the principles of criteria appraisal, integrating elements from the
methods provided by JBI (for case series) and the Cochrane handbooks for non-randomized
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studies. This ensures a methodologically informed assessment tailored to the unique
characteristics of the literature on palatal obturators.

In the valuation of the included articles, the authors independently read all the text
and deliberately selected what types of bias influenced each single article. The types of bias
identified from each single article were gathered and used to reevaluate every single article
to assess all the articles with all the types of bias found.

All the types of bias identified were selection bias, publication bias, reporting bias,
linguistic/geographical bias, and technological bias.

The evaluation of the type of bias used three risk levels: “high”, “moderate”, and
“low”. The “high” risk corresponds to bias that was immediately identified in the analyzed
article. The “moderate” risk corresponds to bias that was identified as valid after the
reevaluation of all articles with all the types of bias. The “low” risk corresponds to bias that
was identified as less valid after the reevaluation of all articles with all the types of bias.

A third author (B.A.) resolved any disagreements.

Graphs and tables were created using a spreadsheet application named Google Sheets.

3. Results
3.1. Study Characteristics

A total of 59 publications were selected, comprising 50 case reports, 8 case series, and
1 prospective cohort study (Table 1).

3.2. Characteristics of the Identified Subject

These 59 publications included 83 subjects, 46 male and 37 female (Figure 2), with
ages ranging from 21 to 90 years, an average age of 54.59 years, and a standard deviation of
13.76 years (Figure 3). That is, 68.27% of the subjects were adults with ages ranging from
40.83 to 68.35 years.

3.3. Characteristics of the Palatal Defect
3.3.1. Cause of Maxillectomy

The maxillary defect was caused by mucormycosis in 30 patients and squamous cell
carcinoma in 17 patients. Additionally, adenoid cystic carcinoma, mucoepidermoid car-
cinoma, and CIMDL were each observed in four patients, while pleomorphic adenoma
and BRON] affected three patients each, and melanoma was reported in two patients. The
following conditions were each identified in one patient: pleomorphic adenocarcinoma,
ameloblastoma, cemento-ossifying fibroma, basal cell carcinoma, epithelial-myoepithelial
carcinoma, radiotherapy-induced fibrosis, oro-nasal fistula, central giant cell granuloma,
dentoalveolar infection, cleft lip and palate, chemical injury, extranodal NK/T-cell lym-
phoma (nasal type), odontogenic myxoma, osteosarcoma, myofibroblastic sarcoma, and
Van der Woude syndrome (Figure 4).

The most frequent pathology leading to palatal defects that were managed prostheti-
cally was mucormycosis, followed by squamous cell carcinoma.

Mucormyecosis is a severe fungal infection associated with fulminant fungal sinusitis,
usually in people who are immunocompromised. Symptoms depend on where in the body
the infection occurs. It most commonly infects the nose, sinuses, eyes, and brain, resulting
in a runny nose, one-sided facial swelling and pain, headache, fever, blurred vision, bulging
or displacement of the eye (proptosis), and tissue death. It is curable only when diagnosed
early, and the fatality rate is about 54%.

Oral squamous cell carcinoma is the most frequent malignant neoplasm of the oral cav-
ity, and it is one of the most common cancers among males worldwide. The survival rates
of oral squamous cell carcinoma are low, and they vary among ethnicities and age groups.
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Table 1. Table showing the research results.
First Author . Number of . . . Aramany’s . . -
(Date) Title Patients Age Gender Disease Location Side Classification Material Impression Characteristics
Correia-Neto “A primary oral mucosal melanoma of
the hard palate with no recurrence: 1 59 F Melanoma Hard Palate SX - - Total obturator prosthesis
etal. (2024) [25] R ”
eport of a 10 years follow-up
Banaga Cabrera “Prosthetic rehabilitation after Squamous Cell Total obturator prosthesis
etal. (2023) [26] hemimaxillectomy: a case report” 1 68 F Carcinoma Hard Palate SX I RESIN SILICON with solid bulb
Mughal et al. “Hard Palate Perforation in an Elderly Squamous Cell
(2021) [27] Man with Dementia” 1 74 M Carcinoma Hard Palate BILATERAL T - B B
“Patient-specific sub-periosteal Total obturat thesi
Vosselman et al. zygoma implant for prosthetic 1 74 F Squamous Cell Hard Palate BILATERAL ~ SCANSION OF OLD ota Oonira g;};rtci)cs SIS
(2019) [28] rehabilitation of large maxillary defects Carcinoma PROSTHESIS . zygom
; 7 subperiosteal implants
after oncological resection
Pinheiro et al. “Palatal perforation and chemical . . Obturator prosthesis with
(2017) [29] ulcers of the tongue in a blind patient” ! 47 M Chemical Lesion Hard Palate BILATERAL 1 B ) wire clasps
Okietal “Osteoradionecrosis Following Epithelial- rosti:g;a‘}v?;hx;?;as s
(2016) [20'] Carbon Ion Radiotherapy: Case 1 63 F Myoepithelial Soft Palate DX - - P d veloph 1 P
g History Report of a Soft Palate Defect” Carcinoma andveopharyngea
extension
“Polymorphous Low-Grade .
Sathyanarayanan Adenocarcinoma of the Palate: A Rare 1 63 F Pleomorphm Hard and SX I - - -
etal. (2015) [31] ” Adenocarcinoma Soft Palate
Case Report
. “Fabrication of a movable obturator .
Murakami et al. following maxillary reconstruction 1 60 F Squampus Cell Hard Palate SX I RESIN TALGINATE Par?lal thurator
(2015) [32] . J . Carcinoma 2SILICON prosthesis with framework
with slit-shaped fenestration
BRONJ
“ . (Bisphosphonate- 1ALGINATE Partial obturator
Troeltzsch et al. _Cor}servatlve management of 63 F Related Osteonecrosis Hard Palate bX v RESIN 2SILICON prosthesis with wire clasps
medication-related osteonecrosis of the 3
(2015) [33] . . - of the Jaw)
maxilla with an obturator prosthesis 1ALGINATE Partial ob
81 M BRON] - DX 1l RESIN artial obturator
2SILICON prosthesis with wire clasps
1ALGINATE Partial obturator
72 F BRONJ B X 1 RESIN 2SILICON prosthesis with wire clasps
“Oral Rehabilitation with Filling
Prosthesis in Bucconasal .
Soares et al. Communication after the Occurrence 1 53 F Squamous Cell Hard and SX I - - Partial obturator
(2022) [34] . Carcinoma Soft Palate prosthesis with framework
of Squamous Cell Carcinoma:
Case Report”
Correia-Neto “Oral malignant melanoma on the
palate: case report with 10 years of 1 69 F Melanoma Hard Palate SX - - -
etal. (2024) [35] ”
follow-up
Rattanakuntee “Granular cell ameloblastoma in Partial obturator
etal. (2023) [36] maxilla: A report of rare case” 1 & F Ameloblastoma Hard Palate X v B ) prosthesis
“Retention and Quality of life of
El Hussieny Different manufacturing techniques of 1ALGINATE 2 Partial obturator
Fayad et al. palatal obturator for acquired palatal 12 45-65 7M, 5F Mucormycosis Hard Palate - I-1I RESIN POLYETHER prosthesis with framework
(2023) [37] defect in treatment of post COVID-19 and closed hollow bulb

Associated Mucormycosis (CAM)”
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Table 1. Cont.
First Author . Number of . . . Aramany’s . . -
(Date) Title Patients Age Gender Disease Location Side Classification Material Impression Characteristics
) . Squamous Cell Hard and 1ALGINATE 2 Total obturator prosthesis
DOE%I;%;TS 3 al. “Palatal obturator prosthesis: 9 70 M Carcinoma Soft Palate bx RESIN POLYETHER with hollow bulb
32 case series” Adenoid Cystic 1ALGINATE 2 Partial obturator
47 F Carcinoma Hard Palate bX 1 RESIN POLYETHER prosthesis with framework
Goyal et al Dentoalveolar NO HRREVERSIBLE
y ' “Palatal obturator: a case report” 1 60 M - DX RESIN MATERIAL Total obturator prosthesis
(2024) [38] Infection PALATO 2SILICON
Roslan et al. “Palatal obturator prosthesis: a clinical Mucoepidermoid Hard and 1SILICON Partial obturator
(2018) [39] case report” ! 63 F Carcinoma Soft Palate BILATERAL v RESIN 2POLYETERE prosthesis with wire clasps
“Enhancing quality of life: A hollow Partial obturator
?zeorza;; ’f_ig]l ’ bulb obturator in palatal 1 33 M Osteosarcoma Hard Palate DX I RESIN 1?SII€IHC\T§I€IE prosthesis with wire clasp
defect rehabilitation” and hollow bulb
Trivedi et al “Management of Maxillary defect via
(rzl(‘)’;z)léla] : Obturator: A Case Report with Review 1 60 M Oro-Nasal Fistula Hard Palate  BILATERAL RESIN ALGINATE -
of Literature”
T - 1WAX+ ALGINATE .
“Oral rehabilitation of a geriatric . . Total obturator prosthesis
Khan etal. patient with velopharyngeal 1 75 M Mucoepidermoid Hard and sX m RESIN 2ZINC OXIDE with hollow bulb and
(2024) [42] X .. § ” Carcinoma Soft Palate WITHOUT .
insufficiency: a case report EUGENOL velopharyngeal extension
“Fabrication of single piece definitive
obturator for post surgical Partial obturator
A(;i)(zi;)a [it;]ﬂ' maxillectomy defect during COVID-19 1 47 M Sq(l:l a;ni(r)IusmCell Hard Palate SX I RESIN Eg}“gg\é?\}rg prosthesis with wire clasps
- pandemic: A Literature review with arcmoma and closed hollow bulb
Clinical case report”
“Combination of CAD/CAM Partial obturator
Saadellaoui et al technologies and conventional Squamous Cell Hard and 1INTRAORAL rosthesis with
aa(zgzz;)a 4‘3 a processing in the fabrication of a 1 61 F e Soft Palat DX II RESIN SCANNER D ek and
maxillary obturator prosthesis: a arcmoma oft Falate 2POLYSULFIDE rameworsand
- ” velopharyngeal extension
clinical report
. “Prosthodontic Management of .
Salahuddin et al. . . . . 1ALGINATE 2ZINC Total obturator prosthesis
(2024) [45] Mgﬁﬂigtgi"fg‘s‘;ﬁ:{)‘é}r‘fn 1 45 F Mucormycosis Hard Palate  BILATERAL - OXIDE-EUGENOL ~ with closed hollow bulb
Colvenkar et al “Prosthodontic Rehabilitation of a Hard and Total obturator prosthesis
(2023) [46] ' Completely Edentulous Patient with a 1 65 F Cleft Lip and Palate Soft Palate - - 1WAX 2ELASTOMER with solid bulb and
Cleft Palate: A Case Report” velopharyngeal extension
“ . Partial obturator
Saadellaoui et al. rr:fiﬁigstlg:il (}gﬁl;:vti(: pgoz;};izlzsit;i 1 61 F Squamous Cell Hard and DX It RESIN 1ALGINATE prosthesis with wire
(2024) [47] carcin}(;ma' a casge rg ort” Carcinoma Soft Palate 2SILICONE clasps and
' P velopharyngeal extension
“Prosthetic rehabilitation of an Partial obturator
Khan et al. acquired maxillary defect with Pleomorphic 1ALGINATE P
(2020) [48] definitive obturator prosthesis: A 1 65 M Adenoma Hard Palate DX 1 RESIN 2SILICONE prosthesis with framework
L. S and hollow bulb
clinical technique
. . Partial obturator
. “A cast partial obturator with hollow e A
Singhal et al. . Cemento-Ossifying 1ALGINATE prosthesis with
(2018) [49] occlusal shim and 1 24 M Fibroma Hard Palate DX v RESIN 2SILICONE framework, hollow and

semi-precision attachment”

without bulb
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Table 1. Cont.
First Author . Number of . . . Aramany’s . . -
(Date) Title Patients Age Gender Disease Location Side Classification Material Impression Characteristics
Temporary obturator
prosthesis and definitive
“Post maxillectomy rehabilitation and 56 M Mucormycosis Hard Palate - RESIN ALGINATE total obturat()_r prosthesis
Rathee et al amelioration of quality of life of with cavity and
(2022) [50] : post-COVID rhinocerebral 2 magnetic retention
mucormycosis patients using Temporary obturator
obturator: A case series” . prosthesis and deflmhvg
48 M Mucormycosis Hard Palate - RESIN ALGINATE total obturator prosthesis
with cavity and
magnetic retention
“Fabricating an Obturator Prosthesis
Bisoc et al. after Maxillectomy in a Rare Case of Adenoid Cystic 1SILICONE .
(2020) [51] Adenoid Cystic Carcinoma: Case 1 61 F Carcinoma Hard Palate BILATERAL RESIN 2SILICONE Total obturator prosthesis
Report and Review of the Literature”
. “Oral rehabilitation after partial . .
Ximenes et al. maxillectomy for removal of 1 21 M Pleomorphic Hard and DX 1 RESIN ALGINATE Partial obturator
(2023) [52] . ” Adenoma Soft Palate prosthesis with framework
pleomorphic adenoma: case report
Abrol et al “Prosthodontic management of IALGINATE Partial obturator
(2019) [,;%]' sub-total maxillectomy: Ecase report” 1 44 M Mucormycosis Hard Palate DX v RESIN 2SILICONE + prosthesis with wire clasps
- ’ ALGINATE and closed hollow bulb
Javed etal “Prosthodontic management of IALGINATE Partial obturator
2021) [5?1]. romaxillary defect: A 3 i it 1 51 M Mucormycosis Hard Palate SX I RESIN 2SILICONE + prosthesis with wire clasps
. oromaxtfary detect: A case repo ALGINATE and closed hollow bulb
“Impact of prosthodontic treatment on
Faheemuddin the oral health related quality of life in . 1SILICONE Partial obturator
etal. (2014) [55] amaxillectomy patient with ! 4 F Mucormycosis Hard Palate BILATERAL v RESIN 2ALGINATE prosthesis
multiple impairments”
. " . Partial obturator
Chebbi et al. Palatal obturator after maxllectomy 1 65 M Squamous Cell Hard Palate SX II RESIN 1ALGINATE2FITT  prosthesis with wire clasps
(2022) [56] following squamous cell carcinoma Carcinoma and hollow bulb (open)
“Sustaining an obturator prosthesis .
ALR tal with zygomatic suspension wires in a Mvofibroblasti 1ALGINATE T(?:il (ibturator Rrost}\esm
awas ot ak case of subtotal maxillectomy and 1 63 M yohbroblastic Hard Palate - - RESIN WIEh Casps on wire casps
(2020) [57] insufficient ridge supported retention: Sarcoma 2SILICONE for circumzygomatic
” ’ suspension
A case report
Squamous Cell 1ALGINATE Total obturator
Arantes et al. “Maxillofacial prosthetic rehabilitation ) 56 F q(1:1 amous -¢ Soft Palate SX - 2SILICONE + prosthesis with
(2020) [58] of patients with resection of squamous arcinoma POLYETHER velopharyngeal extension
cell carcinoma: a report of two cases” Squamous Cell 1ALGINATE
83 M e Hard Palate sX RESIN 2SILICONE + Total obturator prosthesis
ALGINATE
“Full digital workflow of a 2-piece Polyetherether Partial obturator
Ozcivelek et al. oh'tturator‘ with polyethgrketoneketone Adenoid Cystic ketone SCANNER AND prosthesis with PEEK
in a patient with maxillectomy and 1 46 M . Hard Palate SX s
(2024) [59] trismus: A clinical and Carcinoma and CBCT framework and
: RESIN magnetic retention
laboratory report”
“Multidisciplinary diagnosis and
Riege et al. treatment of oral squamous cell Squamous Cell Hard and Total obturator prosthesis
(2020) [60] carcinoma after oro-antral 1 70 M Carcinoma Soft Palate DX I RESIN SILICONE with solid bulb

communication: 2 years of follow-up”
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Table 1. Cont.
First Author . Number of . . . Aramany’s . . -
(Date) Title Patients Age Gender Disease Location Side Classification Material Impression Characteristics
- “Prosthetic rehabilitation of acquired . .
Siraj etal. maxillectomy defect: A case report 1 27 F Central Giant Cell Hard Palate SX I - ALGINATE Par’_tlal (_)bturator
(2014) [61] with 10 years follow-up” Granuloma prosthesis with framework
ALGINATE FOR
TEMPORARY, FOR
DEFINITIVE
“Digitally fabricated precision SILICONE AND Partial obturator
Chahal et al attachment with cast partial SCANNER WITH tha a (')thlfl ato K
(2824&) [eéza] ’ framework retained obturator in a 1 40 F Mucormycosis Hard Palate DX 1 RESIN DIGITAL pros eesllr?crfsla itrtzrlnewor
partial maxillectomy patient following PRODUCTION OF ball attacghment
mucormycosis: A case report” METAL CROWNS
AND SAGITTAL
BALL
ATTACHMENT
CIMDL (Cocaine- .
Y L. . . s B B 1ALGINATE Obturator prosthesis
Rampi et al. Cocaine-induced midline destructive 47 F Induced Midline Soft Palate S 2POLYSULFIDE with framework
(2021) [15] lesions: a real challenge in 3 Destructive Lesion)
’ oral rehabilitation” DENTURE
49 M CIMDL Hard Palate BILATERAL - RESIN RELINING -
54 M CIMDL éf)?tr 1%:121 BILATERAL - RESIN Eggﬂ?ﬁg -
Joseph et al. “Prosthetic Rehabilitation of a . ~ 1ALGINATE Partial obturator
(2021) [63] Rhinocerebral Mucormycosis Patient” ! 60 F Mucormycosis Hard Palate SX Vi 2SILICONE prosthesis with wire clasps
“Primary reconstruction of total Total obturator prosthesis
De Riu et/al. max1l.1ectomy with custom-made 1 90 M Squamous Cell Hard Palate BILATERAL _ R on zygomatic
(2023) [64] subperiosteal implant and temporal Carcinoma subperiosteal implants
muscle flap: a case report”
“Anatomical and functional Total obturator prosthesis
Gueutier et al. rehabilitation after total bilateral Squamous Cell on custom-made titanium
(2019) [65] maxillectomy using a custom-made 1 45 M Carcinoma Hard Palate BILATERAL . i prosthesis anchored to
bone-anchored titanium prosthesis” the bone
“Dental care using an oral appliance to
Suenaga et al support hematopoietic stem cell ENXIg/alr"I—OCC};H Obturator prosthesis with
(2022g) [66] . transplantation for NK/T cell 1 33 M Lymphoma, Hard Palate BILATERAL 1 RESIN - wirI:B clasps
Y et pertoratont Nasal Type
El Charkawi et al. “Prosthetic management of palatal ALGINATE Obturator prosthesis with
(2015) [67] perforation in heroin abuse patient” ! 33 M CIMDL Hard Palate BILATERAL 1 RESIN AND WAX wire clasps
. Hard and Partial obturator
“Analog and Digital Protocols for 52 M Mucormycosis Soft Palate X ! ) ) prosthesis with wire clasps
Bhargava et al Functional Prosthetic Rehabilitation of 48 M Mucormycosis Hard Palate DX - - - ~
(20%3) [68] : Post-COVID-19 Rhino-Orbito Cerebral 6 38 M Mucormycosis Hard Palate BILATERAL VI - - -
Mucormycosis Maxillofacial Defects: 70 M Mucormycosis - SX - - - -
A Case Series” 55 M Mucormycosis Hard Palate SX - - - -
35 M Mucormycosis - BILATERAL - - - -
Sundar et al “A Comprehensive Prosthodontic Mucoepidermoid 1SILICONE + Parr;i;z;tsuﬁg’f
2014) [69] Management of 1 21 F c rpin - Hard Palate SX I RESIN ALGINATE o mpw & hollow bulb
Subtotal Maxillectomy” arcmoma 2SILICONE amework, 10Tow bu'b,

and magnetic retention
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Table 1. Cont.
First Author . Number of . . . Aramany’s . . -
(Date) Title Patients Age Gender Disease Location Side Classification Material Impression Characteristics
“Reconstruction of Maxillary Defects Partial obturator
Kudva et al. Using Virtual Surgical Planning and 55 Pleomorphic Hard Palat DX I ~ B rosthesis on zveomati
(2024) [70] Additive Manufacturing Technology: Adenoma ard Fatate P 0; s sg 1 ygol a " N
A Tertiary Care Centre Experience” subperiosteal impiants
“ . . . . . 1ALGINATE .
Quaalla et al. Behabﬂ‘ltahon of .a Patient with ; 34 Adenm_d Cystic Hard Palate SxX v ~ 2CONDITIONER + Par’Flal (_)bturator
(2021) [71] Partial Maxillectomy: A Case Report Carcinoma ALGINATE prosthesis with framework
Negreiros etal “The challenge of managing oral 49 Sqéxam_ous Cell Hard Palate DX RESIN B Total obtu}‘atollr prtosthesis
(2022)[72] ' maxillofacial rehabilitation with arcinoma Total g? Hntp o thesi
quality and cost-benefit” 65 Basal Cell Carcinoma Hard Palate BILATERAL RESIN SILICONE ora Oorllir;;]raﬂrgs 18
Muhammad “Restoration of a post-surgical defect Total obturator prosthesi
Aamir Rafique by magnetic maxillofacial prosthesis: a 65 Mucormycosis Hard Palate SX il RESIN SILICONE N ﬁ obturator p osh es1s
etal. (2020) [73] case report” with magnetic attachment
Alietal. “Odontogenic myxoma in maxilla: a Odontogenic Partial obturator
(2015) [74] case report and review” % Myxoma Hard Palate DX ! ) ) prosthesis with wire clasps
Raji et al. “Van Der Woude Syndrome: A Van der Woude Hard and ~ Obturator prosthesis with
(2021) [75] Case Report” 33 Syndrome Soft Palate BILATERAL ALGINATE wire clasps
“Sino-nasal Mucormycosis in
non-compliant insulin-dependent .
Anous etal. diabetic patient: A case report with an 57 Mucormycosis Hard Palate DX 1 RESIN - Par'gal 9btur_at0r
(2024) [76] insight on underlying prosthesis with wire clasps
psychological factors”
Selukar et al Fagiizgzlssﬁolggﬁgxl é?lei;l%:r:sr:gl’zrrltcilal 1ALGINATE Partial obturator
: & . X 48 Mucormycosis Hard Palate SX v RESIN 2SILICONE + prosthesis with framework
(2024) [77] Denture in a Partial Maxillectomy
: " ALGINATE and closed hollow bulb
Patient: A Case Report
“Rehabilitation of Acquired Maxillary Total obturator prosthesis
Saxena et al. Defect with Patient-Specific Implants 52 Mucormycosis Hard Palate } ) 1ALGINATE on z omF;tic
(2024) [78] Post-mucormycosis Resection: A 4 2ELASTOMER subperioZt%e alimplants
Case Report”
" - Total obturator prosthesis
Bak (2020) [79] dTreatm"t“t of velopharyngeal 66 Radiation-Induced ¢ ¢ p.12te BILATERAL RESIN NO with functionally created
ysfunction: A clinical report Fibrosis lobh 1 .
velopharyngeal extension
“Alleviating speech and deglutition: Obturator prosthesis with
Nanda et al. Role of a prosthodontist in Squamous Cell Hard and TALGINATE 2WAX + wire clasps, hollow bulb,
(2015) [80] multidisciplinary management of 60 Carcinoma Soft Palate BILATERAL 1 RESIN CONDITIONER and velopharyngeal
velopharyngeal insufficiency” extension
“Management of mucoepidermoid . .
Su(czlgil;)a[rg?t] al. carcinoma of the palate utilizing 45 Mug;i}g;gs;n;md Hard Palate DX s - - -

18F-FDG PET/CT”
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Figure 2. Histogram representing the percentage of analyzed subject by gender.
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Figure 3. Pie chart representing the age group distribution of the analyzed subjects.

3.3.2. Location of the Defect

The defect location for the palatal obturator was on the left side in 24 patients, on the
right side in 21 patients, bilateral in 20 patients, and undefined in 18 patients.

The defect site involved only the hard palate in 60 patients, only the soft palate in
4 patients, both locations in 15 patients, was unspecified in 4 patients, and occurred in
another location in 2 patients.

The most frequent defect site involved by a palatal obturator was the hard palate
(about 90.4% of the subjects). The sides of the maxillary defect were not significant because
cases with unknown sides comprised 21.7%, but if we observe the known data, the number
of subjects with a known side were similarly distributed on the left side (36.92%), right side
(32.31%), and bilateral side (30.77%).
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MALE FEMALE

Mucormycosis 18 12

Squamous Cell Carcinoma 10 7

Adenoid Cystic Carcinoma 2 2

Mucoepidermoid Carcinoma 2 2

CIMDL (Cocaine-Induced Midline 3 1
Destructive Lesions)

Pleomorphic Adenoma 2 d

[
BRONJ (Bisphosphonate-Related

Osteonecrosis of the Jaw) 1 2

Melanoma0 2

Pleomorphic Adenocarcinoma 0 1

Ameloblastoma 0 1

Cemento-Ossifying Fibroma | 1 0

Basal Cell Carcinoma 0 1

Epithelial-Myoepithelial 01
Carcinoma

Radiation-Induced Fibrosis 0 1

Oro-Nasal Fistula = 1 0

Central Giant Cell Granuloma 0 1

Dentoalveolar Infection = 1 0

Cleft Lip and Palate 0 1

Chemical Lesion | 1 0

CAUSES OF THE MAXILLARY DEFECT

Extranodal NK/T-Cell Lymphoma, 10
Nasal Type

Odontogenic Myxoma | 1 0

Osteosarcoma ' 1 0

Myofibroblastic Sarcoma | 1 0

Van der Woude Syndrome 0 1

|
0 10 20 30

Figure 4. Bar chart showing the number of individuals affected by each pathology causing the
maxillary defect, categorized by gender.

3.4. Characteristics of Palatal Obturator
3.4.1. The Type of Prosthesis

The type of prosthesis was total in 22 devices, partial in 43 devices, palatal in 6 devices,
and unspecified in 12 devices.

The most detected type of specified rehabilitation was the partial obturator prosthesis
(60.56%). Of these devices, teeth abutment was exploited in 34.88% of cases by wire clasps
and in 58.14% of cases by framework clasps.

3.4.2. The Modification of the Prosthesis

The prosthesis was characterized by implant sustainment in 7 cases, magnet retention
in 5 cases, velopharyngeal extension in 8 cases, and a hollow bulb in 25 cases.

The most frequent modification of the prosthesis was the creation of a cavity in the
prosthesis, called a hollow bulb.

3.5. Characteristic of the Fabrication of the Prosthesis
3.5.1. The Method of Fabrication

The palatal obturator was fabricated using the traditional method in 44 cases, the
digital method in 18 cases, and was not specified in 21 cases.
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3.5.2. The Impression Material

Impression materials used included alginate in 46 cases, silicone in 24 cases, polyether
in 16 cases, wax in 3 cases, tissue conditioner in 3 cases, polysulfide in 2 cases, zinc oxide—
eugenol paste in 1 case, and zinc oxide paste without eugenol in 1 case. A digital scanner
was used in four cases, and CBCT was used in one case to obtain impressions. In 22 cases,
the impression material was not specified; in 2 cases, the definitive impression material
was not defined; and in 1 case, the preliminary impression material was not specified.

3.6. Evaluation of Bias

Analysis of the 59 included articles revealed the presence of several methodological
biases that affect their quality, external validity, and clinical applicability (Table 2):

(1) Selection Bias: Most of the analyzed studies consist of case reports or case series
(91.5%), with a near-total absence of controlled or randomized studies. This consti-
tutes a significant selection bias, as the reported cases do not represent a random or
representative sample but rather clinical scenarios selected for their rarity, success,
or academic interest. Consequently, the generalizability of the findings is markedly
limited, reducing their applicability to routine clinical practice;

(2) Publication Bias: Many studies report highly favorable outcomes, such as complete
functional rehabilitation, absence of recurrence even in the long term (e.g., 10-year
follow-up), or excellent aesthetic results. This trend suggests a significant publica-
tion bias, reflecting the higher likelihood of publishing cases with positive outcomes
compared to those involving complications, therapeutic failures, or functional limita-
tions. Such bias may lead to an overestimation of the clinical efficacy of the prosthetic
approaches described;

(3) Reporting Bias: A critical limitation is the lack of uniformity and completeness in
clinical reporting. A substantial proportion of the articles lack essential information,
including the classification of the maxillary defect (e.g., Aramany), the type of material
used in the prosthesis, the impression technique (analog or digital), and the duration
of follow-up. This reporting bias hampers comparative analysis across studies and
compromises reproducibility, thereby limiting the ability to draw reliable conclusions
regarding the relative effectiveness of the techniques described;

(4) Language and Geographic Bias: Several articles originate from local, non-English-
language journals or journals with limited indexing (e.g., Brazilian, Turkish, or Egyp-
tian journals). This introduces both language and geographic bias, as the study
selection may not accurately reflect the global literature but rather be influenced by
language and database availability. This may result in underrepresentation of clinical
experiences from regions with high scientific output (e.g., the United States, Western
Europe, etc.) and conversely overrepresentation of less standardized reports;

() Technological Bias: Lastly, a notable technological bias was observed due to the
limited presence of studies utilizing digital workflows (CAD/CAM, 3D printing,
and intraoral scanners). Only a minority of the articles mention the use of such
technologies, and even fewer provide comprehensive digital protocols. This limitation
reflects both a slow rate of technological adoption in certain clinical settings and a
potential disparity in access to digital resources factors that should be considered
when evaluating prosthetic solutions.
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Table 2. Table showing the valuated bias for every article analyzed. The level of risk of bias is
evaluated with the grade “high”, “moderate”, and “low”.

References Autor (Year) Selection Bias Publication Bias Reporting Bias Language/Geographic Bias Technological Bias
[25] Correia-Neto et al. (2024) High High High Moderate High
[26] Banaga Cabrera et al. (2023) High Moderate Moderate Moderate Low
[27] Mughal et al. (2021) High Moderate High Low High
[28] Vosselman et al. (2019) High Low Low Low Low
[29] Pinheiro et al. (2017) High Moderate High Moderate High
[30] Oki et al. (2016) High Low Moderate Low High
[31] Sathyanarayanan et al. (2015) High Moderate High High High
[32] Murakami et al. (2015) High Moderate Moderate Moderate High
[33] Troeltzsch et al. (2015) High Moderate Low Low High
[34] Soares et al. (2022) High Moderate High High High
[35] Correia-Neto et al. (2024) High High High Low High
[36] Rattanakuntee et al. (2023) High High High High High
[37] El Hussieny Fayad et al. (2023) Low Low Low Moderate Moderate

[2] Domingues et al. (2016) Moderate Low Moderate Moderate Moderate
[38] GoyalS. (2024) High Moderate High High High
[39] Roslan & Shahabudin (2018) High Moderate High High High
[40] Aeran et al. (2023) High Moderate Low Moderate Moderate
[41] Trivedi et al. (2022) High Moderate High High High
[42] Khan et al. (2024) High Moderate Moderate Moderate Moderate
[43] Aradya et al. (2022) High Moderate High High Moderate
[44] Saadellaoui et al. (2024) Moderate Low Low Low Low
[45] Salahuddin & Abbasi (2024) High Moderate High High Moderate
[46] Colvenkar et al. (2023) High Moderate Moderate Low High
[47] Saadellaoui et al. (2024) High Moderate Moderate Low Moderate
[48] Khan MWU et al. (2020) High Moderate High Moderate High
[49] Singhal et al. (2018) High Moderate High Moderate High
[50] Rathee et al. (2022) Moderate Low Moderate Moderate Moderate
[51] Bisoc et al. (2015) High High Moderate Moderate Moderate
[52] Ximenes et al. (2023) High Moderate High High Moderate
[53] Abrol et al. (2019) High Moderate High High High
[54] Beenish Javed et al. (2021) High Moderate Moderate High High
[55] Faheemuddin et al. (2014) High Moderate Moderate Moderate High
[56] Chebbi et al. (2022) High Moderate High High Moderate
[57] Rawas et al. (2020) High Moderate High Moderate Moderate
[58] Arantes et al. (2020) High Moderate High Moderate High
[59] Ozcivelek & Kilicarslan (2024) Low Low Low Low Low
[60] Riegel et al. (2020) High Moderate Moderate Moderate Moderate
[61] Siraj et al. (2014) High Moderate High Moderate High
[62] Chahal et al. (2024) High Moderate Low Moderate Moderate
[15] Rampi et al. (2021) High High High Moderate Moderate
[63] Joseph et al. (2021) High High Moderate Moderate Moderate
[64] De Riu et al. (2023) Low Low Low Low Low
[65] Gueutier et al. (2019) Low Low Low Low Low
[66] Suenaga et al. (2022) High Moderate High Low High
[67] El Charkawi & Nasar (2015) High Moderate High Moderate High
[68] Bhargava etal. (2023) Moderate Low Moderate Moderate Moderate
[69] Sundar et al. (2014) High Moderate Moderate Moderate High
[70] Kudva et al. (2024) Low Low Low Low Low
[71] Ouaalla et al. (2021) High Moderate High High High
[72] Negreiros et al. (2022) Moderate Low Moderate Moderate Moderate
[73] Rafique et al. (2020) High Moderate High Moderate High
[74] Alietal. (2015) High Moderate Moderate Moderate Low
[75] Gudala et al. (2021) High Moderate Moderate High High
[76] Anous et al. (2024) High Moderate High Moderate High
[77] Selukar et al. (2024) High Moderate Low Moderate Moderate
[78] Saxena et al. (2024) Moderate Low Low Low Low
[79] Bak etal. (2020) High Moderate Low Low Moderate
[80] Nanda et al. (2015) High Moderate Moderate Moderate Moderate
[81] Sudhakar et al. (2014) High Moderate High Moderate High

4. Discussion

This review has examined the available literature on the use of the palatal obturator in
the rehabilitation of maxillary defects, aiming to analyze the most common conditions to
which it applies, its possible clinical indications, the most commonly used materials, the
most frequent fabrication techniques, and its functional characteristics.

4.1. Cause of Maxillectomy

According to the collected data, the most frequent pathology leading to palatal defects
that are managed prosthetically is mucormycosis (36.14%), followed by squamous cell
carcinoma (20.48%). However, the data on mucormycosis, when analyzed using a temporal
criterion, appear to be significantly influenced by the COVID-19 pandemic, with the first
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cases reported on 31 December 2019. Indeed, COVID-19 has been associated with an
increased incidence of mucormycosis [82]. Specifically, mucormycosis was found to be
associated with COVID-19 in 73.33% of the analyzed cases, while no associations was
observed in 4 cases, one of which, as reported by Salahuddin et al. [43], occurred in the
absence of any identifiable risk factors (Table 3).

Table 3. Table showing the various condition correlated to mucormyecosis.

Hypertension, Heart Attack, and Eye,

First Author (Date) COVID-19 Diabetes Steroid Treatment Unspecified None Ear, and Urinary Tract Infections
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
. Yes Yes
El Hussieny Fayad et al. (2023) [37] Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Salahuddin et al. (2024) [45] Yes
- Yes
Rathee et al. (2022) [50] Yes
Abrol et al. (2019) [53] Yes
Javed et al. (2021) [54] Yes
Faheemuddin et al. (2014) [55] Yes Yes
Chahal et al. (2024) [62] Yes
Joseph et al. (2021) [63] Yes
Yes Yes
Yes
Yes Yes
Bhargava et al. (2023) [68] Yes
Yes Yes
Yes
Muhammad Aamir Rafique et al. Yes
(2020) [73]
Anous etal. (2024) [76] Yes
Selukar et al. (2024) [77] Yes
Saxena et al. (2024) [78] Yes

Disregarding the misleading data, the results of the research on the frequency of
pathologies leading to maxillary defects are consistent with the data reported in the litera-
ture, like those reported by Spiro et al. [83].

Besides the compromission of chewing, speech, and aesthetics caused by these types of
defects, these patients also had diseases that lead to systemic complications to the general
health of the person. Knowing the most used materials, the most frequent fabrication
techniques, and their functional characteristics can help the clinician to speed up the
process of prosthetic rehabilitation and to guarantee, with confidence, the comfortability
and security of the patient.

4.2. Ideal Indications and Requirements

The thorough analysis of the researched literature has made it possible to identify
and comprehensively define the ideal requirements for designing and manufacturing a
maxillary obturator:

e  Assisting the patient in performing natural functions such as speech, swallowing, and
chewing by restoring oral functionality compromised due to the anatomical defect.
The prosthesis should closely resemble natural tissues, enhancing not only function but
also the patient’s aesthetics. Maintaining periodontal health is not only essential for
oral rehabilitation but may also play a role in reducing the risk of neurodegenerative
diseases such as Alzheimer’s [84];
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e  The prosthetic design should allow for easy and quick application, ensuring that
the device remains securely and comfortably in place without causing discomfort
or instability;

e  The prosthesis should be made of durable materials capable of maintaining their
physical, aesthetic, and functional properties over time, preserving their original
polish and finish for a reasonable period. Chitosan has been shown to promote tissue
regeneration and reduce microbial colonization in oral surgery applications [85];

e  The prosthesis should be easy to clean, allowing for proper maintenance and oral
hygiene, preventing plaque and bacterial buildup, and reducing the risk of infections
or other complications.

4.3. Palatal Obturator
4.3.1. Characteristics of Palatal Obturator

In the partial obturator prosthesis, most of the teeth abutment was exploited by
framework claps. This means that partial obturator prosthesis is preferred with a metal
framework that guarantees more comfort and stability by better retention, a lower thickness,
and a lower weight.

The most commonly used material in definitive obturator prostheses is acrylic resin
(100% of the specified cases). The main advantages of this material include its resistance to
flexion and fatigue, high chemical stability, and ease of modeling. However, its disadvan-
tages include rigidity and porosity [86].

4.3.2. Impression Taking Technique

In the researched literature, various impression-taking techniques are described for
patients with palatal defects. In the traditional protocol, through the exclusion of the
unspecified cases (26.51% of them), 70.49% of the examined studies involve the fabrication
of two impressions: a preliminary impression and a definitive impression. The preliminary
impression is predominantly taken with alginate (86.05% of cases), a material that is easy
to handle, sets quickly, and is more cost-effective compared to elastomeric materials [87].

This initial impression allows for the creation of a diagnostic model, which is essential
for treatment planning and the fabrication of a custom impression tray. The definitive
impression, on the other hand, is often made using more detailed materials such as sili-
cone (41.86% of cases) or polyether (37.41% of cases), which provide greater precision in
recording the anatomical structures surrounding the defect. In some cases, as reported by
Domingues et al. [2] and Aeran et al. [38], a site protection technique is used, involving
the insertion of a gauze soaked in Vaseline or a betadine solution inside the cavity. This
precaution helps prevent the extravasation of impression material into the nose or maxillary
sinuses. In the traditional protocols, 18.03% of the studies mentioned only one impression
material, with the prevalence of alginate (7 cases of 11), and 4.92% of the studies did not
carry out the impression.

In recent years, advancements in digital technologies have introduced the use of
intraoral scanners for impression taking, reducing the need for traditional impression
materials. Optical imaging obtained with scanners such as the TRIOS 3Shape allows
for highly precise acquisition of the morphology of the palate and surrounding tissues,
enabling the digital design of the palatal obturator. This technology, used in CAD/CAM
workflows, facilitates the fabrication of custom obturators through 3D printing, improving
prosthetic fit quality and reducing laboratory processing times [88]. Only 6.56% of studies
with specified impression procedures used the digital method.
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4.3.3. Enhancement of the Palatal Obturator

The conventional obturator prosthesis can undergo various modifications to enhance
its functional characteristics. These improvements can be categorized into retention,
morpho-functional, and lightweight enhancements.

The retention of the prosthesis can be improved through the following methods:

e Implant Retention: This type of obturator is mainly used in the anterior segment of
the maxilla, as bone loss in this area is approximately three times greater than in the
posterior segment [89,90];

e  Magnetic Retention: The two components are connected via magnets, which are posi-
tioned laterally and posteriorly to maximize leverage and prosthetic retention [91,92];

e Attachment Systems: In this type of prosthesis, the maxillary prosthesis and the
obturator are connected by an attachment system, allowing the patient to separate
them for insertion, removal, and cleaning and then reconnect them in the mouth. This
system is particularly beneficial for patients with limited mouth opening [93].

The obturator prosthesis can include a velopharyngeal extension that restores soft
palate defects and corrects speech. This type of prosthesis extends beyond the residual soft
palate to create a separation between the oropharynx and nasopharynx, providing a fixed
structure against which the pharyngeal muscles can function to facilitate palatopharyngeal
closure [94]. Of all the analyzed cases with soft palate defect, only 42.11% of these created
the velopharyngeal extension; in three of them, the defect was only on the soft palate, and
in five of them, the defect involved the hard palate, too.

Lightness is an important characteristic of the palatal obturator, as it provides greater
retention by counteracting the force of gravity [95].

This can be achieved through bulb cavitation, which also improves speech articulation
and reduces nasality [96].

The generation of the cavity in the bulb can be achieved through various techniques
documented in the scientific literature, which can be classified into digital methods [97]
and analog methods, like wax shim, sugar, acrylic resin shim, polyurethane foam, plaster
matrix, cellophane-wrapped asbestos, silicone putty, light-body coated gauze, thermocol,
dental stone, play dough, salt, gelatin soap, alum, etc. [98].

4.4. Comparison with Other Similar Studies

Many studies have evaluated the clinical outcomes, the functional outcomes, and
the quality of life of patients with maxillary defects rehabilitated with an obturator
prosthesis [99,100], also comparing them with other therapeutic indications such as free
tissue transfers [19]. However, none of these focused on the materials and techniques used
in prosthesis fabrication.

4.5. Limitations of This Systematic Review

The review contains several limitations, each of which may affect the reliability and
applicability of the conclusions.

There is a predominance of low-level evidence caused by the inclusion of 50 case
reports, 8 case series, and only 1 prospective cohort study. Case reports and case series pro-
vide anecdotal evidence and lack control groups, making them prone to bias and limiting
generalizability. The scarcity of higher-level evidence (e.g., randomized controlled trials) re-
duces the strength of the conclusions about the efficacy and reliability of palatal obturators.

There is a limited use of digital technologies; in fact, only 6.56% of studies with
specified impression procedures used digital methods like intraoral scanning. This un-
derrepresents modern fabrication techniques that are increasingly becoming standard in
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clinical settings. Consequently, the review may not fully reflect the current and future
potential of CAD/CAM and digital workflows in obturator prosthesis design.

There are unspecified or incomplete data in these studies. Many included studies
did not specify critical parameters such as materials used, exact impression methods, or
prosthesis design details (e.g., 28 unspecified materials and 22 unspecified impression
materials). These incomplete data limit comparative analysis and hinder reproducibility or
development of evidence-based protocols for obturator fabrication and clinical application.

There is a lack of quantitative meta-analysis and without statistical synthesis, and it is
difficult to assess the overall effect size or draw strong, evidence-based conclusions about
clinical outcomes.

The review relies heavily on published case reports and series, which are more likely
to highlight successful outcomes. Negative or failed outcomes are often underreported,
potentially overestimating the success and functionality of obturator prostheses.

4.6. Recommendations for Future Research

In light of the above, it is hoped that future studies will explore the bio-mechanical
characteristics of innovative materials and the impact of new technologies on comfort and
therapeutic adherence, thus contributing to the continuous improvement of rehabilitative
strategies for patients with maxillary defects.

The combined presence of these biases raises significant methodological concerns
and suggests that the current body of evidence, while valuable for describing individual
clinical solutions, is insufficient to support strong or generalizable clinical recommendations.
Moving forward, it will be essential to promote more rigorous inclusion criteria, broader
database and language coverage, and, ideally, meta-analytic statistical analysis to enhance
the strength of the evidence.

Only through these improvements can we build a robust evidence base to support
prosthetic rehabilitation in patients with maxillary defects.

5. Conclusions

The rehabilitation of maxillary defects represents a complex clinical challenge that
requires an integrated, multidisciplinary, and personalized approach.

The obturator allows for the satisfactory restoration of the main orofacial functions,
significantly improving the patient’s quality of life not only from a functional perspective
but also aesthetically and psychologically. The adoption of digital technologies, such as
CAD/CAM design, has significantly improved the precision in the fabrication of these
prostheses, facilitating anatomical adaptation and reducing postoperative complications.
However, the literature emphasizes the need to standardize protocols for impression
taking, material selection, and processing phases in order to ensure more effective and
reproducible prosthetic rehabilitation. Furthermore, the evidence gathered indicates that
optimal management of a patient with a maxillary defect must be based on an accurate
etiopathogenic diagnosis, careful functional evaluation, and constant follow-up.
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