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ABSTRACT

Post surgical defects and loss leads to physiological and functional
disturbances. Therapeutic need can be attained by accurate rehabilitation
which is determined by anatomy, magnitude and deformity. Major
databases such as Medline were explored detailed literature search in
resulting in a systematic review pertaining to prosthodontic intervention
in oncology patients. Ten scientific articles dated between 2020-2024
pertaining to oral and maxillofacial prosthodontics and oncology were
highlighted. Above mentioned algorithm in conjunction with
supplementary management especially in patients after triad of surgery,
radiotherapy followed by chemotherapy play a vital role in the quality of
life with respect to function, aesthetics and social responsibility. Detailed
information is discussed in this systematic review.
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INTRODUCTION

Maxillofacial prosthetic treatment plays a
crucial role in the rehabilitation of patients who have
undergone surgical oncology procedures, especially
those involving the head and neck region. Surgical
interventions for oncological reasons can result in
significant facial and oral defects, affecting both
function and aesthetics. Maxillofacial prosthetics aims
to restore the lost or compromised structures,
enhancing the overall quality of life for these patients.
Maxillofacial prosthetic treatment in post-surgical
oncology rehabilitation encompasses intricate facets
such as meticulous facial and oral reconstruction,
targeted speech and swallowing rehabilitation, the
provision of dental prostheses, eye and ear prostheses,
dedicated psycho social support, close collaboration
with surgical teams, individualized customization and
precision in prosthetic design and vigilant follow-up
careto ensure the holistic well-being of patients. When
strategizing for cases in advance of surgery, it is
imperative to seek the expertise of a maxillofacial
Prosthodontics to contribute insights into a patient's
potential for functional rehabilitation. Individuals
seeking evaluation for head and neck concerns should
undergo a meticulous assessment of their presenting
condition to attain a precise diagnosis. This assessment
typically involves a comprehensive examination,
potentially complemented by radiological imaging,
diagnostic tests and other pertinent diagnostic
records'™. Broadly speaking, maxillofacial prostheses
fall into two main categories: restorative and
complementary. Restorative prostheses serve to
replace boneloss or address facial contour deformities,
and they can be situated either internally within the
tissue or externally as oral, ocular, or facial prosthetics.
On the other hand, complementary prostheses are
instrumental in plastic surgery, assisting in the pre,
trans, or postoperative phases, as well as during
radiotherapy sessions?. It is extremely essential for
the prosthetic planning to begin prior to surgery and
requires a systematic approach. In most situation an
immediate post operative surgical prosthesis is
required followed by definitive prosthesis after
complete healing and such require meticulous planning

and thorough follow ups®.

MATERIALS AND METHODS

“Prosthodontics” AND “oral” AND “oncology”
were the words used in MEDLINE database using
advance search strategy targeting different article
categories between 2020-2024. The result was 41
articles, out of which we selected 10 articles based in
theinclusion criteria. Inclusion criteria was of scientific
literature between 2020-2024. Exclusion criteria was of
scientific literature devoid of scientific literature
irrelevant to the specific search ‘maxillofacial
prosthodontics’. This systematic review was conducted

to determine importance of prosthodontic
rehabilitation in oncology patients following the
guidelines of the PRISMA (Preferred Reporting ltems
for Systematic Reviews and Meta-Analyses). PubMed,
Lilacs, Embase, Scopus and Web of Science were the
source of electronic databases. The search strategy
used Boolean operators (AND and OR): [ALL
(“Prosthodonics”) AND (oncology OR head OR neck OR
adult OR dental OR cancer) AND (oral)]. The following
data were collected: first author, year, country of
study, type of study and outcome. The quality of
studies was assessed using the STROBE (Strengthening
the Reporting of Observational Studies) checklist.

RESULTS AND DISCUSSIONS

Ten articles were included in this systematic review
based on the selection criteria and PRISMA flow chart.
We analyzed and mentioned in the ten articles
reviewed. This included only relevant research articles
and excluded articles pertaining to non specific search
terms. Maxillofacial prosthetics helpsin restoring facial
aesthetics by designing prostheses that mimic the
natural appearance of the patient's face. This is
particularly important for patients who may have lost
parts of their nose, ears, or other facial structures.
Restoration of Oral Structures: Prosthetics can replace
missing or damaged oral structures such as the palate,
mandible, or maxilla. This is vital for functions like
speaking, swallowing, and mastication. Referred
patients undergoing assessment receive a
comprehensive oral examination, meticulously
documenting all soft tissues, bone and teeth.
Additionally, the measurement of mandibular opening
is imperative for the maintenance of oral health and
nutrition. Abrupt reductions in mandibular opening
may serve as a crucial indicator of recurrent disease. It
is paramount to evaluate patients for caries and
periodontal disease, as these conditions are associated
with an increased risk of osteoradionecrosis of the
jaw®?’ Teeth with uncertain prognoses should be
evaluated for extraction at least 14 days prior to the
commencement of radiation therapy to the underlying
bony structures, as this precaution can minimize the
risk of osteoradionecrotic “. Following

lesions™™.
extraction, it is crucial to consider alveoloplasty and
primary mucoperiosteal flap closure to promote
expeditious healing, particularly in areas where the
alveolus has been expanded to facilitate the removal of
divergent root tips. Additionally, regions characterized
by thin, friable mucosa overlying bony prominences,
such as tori or exostoses, may serve as potential sites
for chronic wound-healing issues™.

Anticipating head and neck radiation, the creation
of a custom radiation stent for immobilizing the
mandible and adjacent structures is advisable to
ensure consistent positioning during treatment.
Considering the impact of ionizing radiation on salivary
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Table :1 - An Overview

AUTHOR YEAR JOURNAL OUTCOME
Kudva, A., Srikanth, G., Singh, A. et al. J. Maxillofac. Oral Surg. 2023 Virtual surgical planning
Ohashi, Y., Shiga, K., Katagiri, K. et al. BMC Oral health 2021 Reconstruction surgery
Laurila M, Mantynen P, Mauno J, Suojanen J,

Dentistry Journal. 2023 CAD CAM
Lim, HK., Choi, YJ., Choi, WC. et al. Sci Rep 2022 Titanium implants
Matapathi, Neelanjali, Shenoy, Vidya K, Journal of Cancer
Shenoy, Ramyal, Miranda, Glynis A, Upadhya, Research and Therapeutics
Mithun, Mehendale, Avinash, Bangera, Blessy,
Shenoy, K. Kamalaksh. 2022 Obturator
Al-Otaibi, Hanan., International Journal of 2021 Quality of life

Oral Care and Research
Le JM, Ying YP, Kase MT, Morlandt AB. J Diagn Treat Oral Maxillofac Pathol 2022 Osseointegration
Rathee M, Alam M, Malik S. Int J Head Neck Surg 2022 Interdisciplinary
Arantes DC, Rodrigues RAA, de Arruda JAA, Contemp Clin Dent. 2020 Rehabilitation
de Magalhdes CS, Mesquita RA, Goyatd FDR,
Moreira AN, Moreno A
Khan F, Aras M, Chitre V, Coutinho |. 2020;4:1164. Clin Case Rep Int. 2020 Spacer

quality and quantity, it is recommended to provide
patients with a means of daily fluoride treatment for
their teeth. Typically, this involves custom fluoride
trays for the application of prescription fluoride gel,
aimingto diminish the occurrence of radiation-induced
caries®®”. Typically, this involves the utilization of
personalized fluoride trays designed to administer
prescription fluoride gel, thereby mitigating the
likelihood of radiation-induced caries™. Swallowing is
recognized as an intricately orchestrated physiological
process, delineated into three pivotal phases: oral,
pharyngeal and oesophageal. The oral phase
commences with lip seal and progresses through the
oral preparatory subphase, inclusive of mastication®.
Competent tongue movement is imperative for adept
manipulation of the food bolus, facilitating effective
comminution. Upon contact with the palatoglossal
arch, the involuntary pharyngeal phase is initiated.
Given that the resection of certain tumours canimpact
these critical areas, a thorough evaluation of
swallowing is essential both pre- and post-surgery.
Utilizing a modified barium swallow provides valuable
insights into the disability or efficiency of the swallow,
particularly for patients undergoing resection of the
maxilla, tongue and soft palate. The information
gleaned from such studies proves instrumental, guiding
the redesign of prostheses to enhance swallowing
efficiency based on individualized patient data. For
patients who have undergone surgical procedures
affecting the palate (roof of the mouth), maxillofacial
prosthetics can provide obturators. These devices help
in restoring proper speech and prevent nasal
regurgitation during swallowing. Maxillofacial
prosthetics includes the fabrication of dentures or
dental implants to replace missing teeth. This not only
improves aesthetics but also aids in proper oral
function. Even though the full extent of the oncologic
treatment plan may not be clear during the initial
consultation, maxillofacial prosthodontists must assess
whether patients require simultaneous prosthetic

rehabilitation with reconstructive surgery or ifit should
be deferred until after completing cancer therapy,
considering the patients' preferences. Integrating the
outcomes of pre-treatment screening into the
prosthetic workflow ensures that all relevant
informationis collected to develop a personalized draft
plan for prosthetic rehabilitation. In certain situations,
careful consideration of prosthetic retentive factors is
crucial to achieve successful prosthetic rehabilitation.
Factors such as the size of the defect and the number
of remaining critical teeth that can serve as anchors for
a conventional clasp-supported removable partial
denture framework pose challenges for maxillofacial
prosthodontists. They must gain insight into the
intended therapeutic fields in relation to strategically
important teeth. This sometimes leads to a thoughtful
decision to retain teeth that may be considered an oral
focus of infection, including a thorough discussion of
the risk of developing osteoradionecrosis®®. Early
decision-making regarding the need for implant
placement is crucial for future prosthodontic
rehabilitation in head and neck patients. This enables
the preferred prosthodontic rehabilitation approach,
involving choices in planning, positioning and the
number of endosseous oral implants or oncology
zygomatic implants, which are critical factors for
retaining the prosthetic construction™®*". Literature
underscores the significance of an immediate implant
procedure, as studies show that placing mandibular
implantsin edentulous patients during ablative surgery
leads to a higher number of patients with functioning
mandibular dentures after completing oncologic
therapy™. Moreover, thereis a growing trend towards
early completion of prosthodontic rehabilitation, with
an immediate implant procedure often being a
prerequisite. Whenimplants are placed post-radiation,
the implant survival rate seems to be influenced by the
anatomical site, with higher rates in the mandible
compared to the maxilla and grafted bone Therefore,
implant placement during ablative surgeryis preferred,
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at least in selected cases. Ocular Prostheses

(Artificial Eyes): For patients who have lost an eye due
to surgery, maxillofacial prosthetics provides artificial
eyes that closely resemble the natural eye, promoting
amore naturalappearance. The correction of an ocular
impairment through the use of a personalized ocular
prosthesis not only ensures a superior fit but also
enhances comfort, delivering superior aesthetic
outcomes when contrasted with a standard eye
prosthesis'™®. Patients who have lost part or all of their
ear can benefit from auricular prostheses, improving
both appearance and hearing protection. Enhancing
Self-Esteem and Confidence: Maxillofacial deformities
can be a source of embarrassment for patients,
impacting both their physical and psychological
well-being. This may lead to significant psychiatric,
familial and social challenges, underscoring the
profound repercussions these deformities can have on
various aspects of their lives"”. The restoration of
facial features through maxillofacial prosthetics can
have asignificantimpact on a patient's self-esteem and
overall psychological well-being. Maxillofacial
prostheses play a pivotal role in significantly
influencing the quality of life and self-esteem of
patients. This is achieved by promptly addressing the
post-surgical defects, providing immediate correction
and restoring a sense of normalcy™®®!. Prosthetic
devices facilitate the seamless reintegration of
individuals into their social and familial circles,
fostering heightened happiness and bolstered
confidence levels®?. Interdisciplinary Approach:
Maxillofacial prosthetists work closely with surgical
oncologists and other members of the healthcare team
to ensure comprehensive and coordinated care for the
patient. In the past, prosthodontic rehabilitation within
the oncological treatment pathway used to be a
distinct and final procedure following the completion
of oncological therapy. In contemporary practice, the
approach has evolved to include the planning of
surgical reconstruction, commencing with occlusion of
teeth to ensure proper dental rehabilitation. This
method advocates for a comprehensive adjustment of
both surgical and prosthetic planning and treatment
before the initiation of oncologic treatment™®*”.
During a reconstruction meeting, the head and neck
team can explore various options for surgical,
prosthetic, or combined reconstruction. The
involvement of maxillofacial prosthodontists in such
meetings ensures the feasibility from a prosthetic
standpoint, guided by a prosthetic draft plan that also
considers potential implant placement requirements.
The integration of 3D planning and computer-aided
design (CAD) assistance, along with preoperative
virtual augmented models provided by medical
engineers, proves to be a valuable asset in these
meetings. They significantly aid the surgical team and
contribute to informed decision-making regarding the

most favorable reconstruction option after oncology
treatment’. Prosthetic devices are customized to the
individual patient's needs, ensuring a precise fit and
optimal function. Maxillofacial prosthetists provide
ongoing care, including adjustments and maintenance
of prosthetic devices, to ensure long-term functionality
and comfort.

Utilizing removable prostheses in head and neck
cancer patients provides a significant advantage by
facilitating tumour surveillance. Given therising overall
survival rate of head and neck cancer, currently
standing at approximately 52%, there exists a crucial
time frame for monitoring local recurrence. The use of
prostheses allows for direct visualization of recurrent
areas, a capability extending from the perioperative
period to the third year of follow-up. In cases where
these areas undergo tissue reconstruction, the ability
to conduct surveillance is considerably diminished.
Maxillofacial prosthetics, as a dedicated subspecialty,
offers a treatment avenue for individuals dealing with
head and neck defects, whether acquired or
congenital. The interdisciplinary approach to
addressing head and neck defects commences with a
comprehensive consultation involving all team
members. Following a thorough assessment by each
member, decisions are made based on the patient's
best interests and the benefit-to-risk ratio. Shared
decision-making plays a pivotal role in ensuring that
patients understand and actively participate in
choosing the most suitable treatment path™.
Dysphagia, indicative ofimpaired swallowing, can stem
from various sources, including altered anatomy or
neuropathic conditions. It may arise post-tumour
ablative surgery, head and neck radiation therapy, or
demyelinating diseases. Recognizing this symptom is
crucial during the final treatment planning phase. For
some dysphagic patients, consideration of an
augmentative oral appliance may enhance deglutition
within the oral cavity. However, caution is warranted,
as in cases of an incompetent swallowing reflex, such
appliances may heighten the risk of aspiration,
complicating management!'!. Xerostomia,
characterized by reduced salivary quantity, often
follows head and neck radiation or is linked to
chemotherapy, aging, or Sjogren's disease.
Consequences of xerostomia, including increased
susceptibility to caries and periodontal disease, may
progress to osteomyelitis, predisposing to
osteoradionecrosis and localized infectious processes.
Preventive measures, such as regular dental
evaluations, custom fluoride carriers and pre-emptive
removal of questionable teeth before radiation
therapy, are pivotal in averting dental caries™.
Mucositis, an inflammation of oral mucous
membranes, is a common side effect of head and neck
radiation therapy and chemotherapy. Management is
predominantly palliative, emphasizing infection
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prevention. Agents like Carafate may be recommended
to discourage colonization of denuded oral mucosa™.
Osteoradionecrosis of the jaw, associated with head
and neck radiation, has identified exacerbating factors.
Although its incidence has decreased with modern
radiation planning, severe cases may necessitate micro
vascular reconstruction. Bisphosphonate-associated
osteonecrosis, resulting from medications for bone
density deficiency, often requires reconstructive
intervention when bone exposure and destruction are
substantial, with hyper baric oxygen proving ineffective
in such cases™. Maxillary tumours are frequently
addressed through resection to manage disease
progression, involving the hard palate and in extensive
cases, the infraorbital rim and orbit contents.
Traditionally employed for tumour control, this
procedure is followed by the use of a removable
obturator prosthesis. While the primary aim is tumour
control, the presence of more hard palate enhances
prosthesis stability during swallowing, speech and
mastication. Multiple prostheses are often crafted due
to changing defects during the perioperative period
and after radiotherapy if required. Documented
studies affirm the measurable enhancement in the
quality of life for these patients. Whether anchored to
teeth, osseointegrated implants, or an edentulous jaw,
the prosthesis plays a pivotal role in a patient's
function related to speech and swallowing™.

For minor oronasal fistulas resulting from tumour
resection, surgical reconstruction using soft tissue flaps
alone can yield excellent functional and aesthetic
outcomes, provided that prosthetic retention for teeth
replacement is assured™. In cases of larger maxillary
defects, the traditional standard of care involves
prosthetic rehabilitation with obturator prostheses.
However, challenges such as discomfort, poor
retention, and the need for frequent adjustments limit
the effectiveness of this method in restoring speech
and mastication. Implant-supported obturator
prostheses offer improved retention and functional
benefits, enhancing masticatory and oral function
while minimizing discomfort during food intake.
Studies suggest that, compared to prosthetic
obturation, reconstructing palatomaxillary defects has
advantages in terms of quality of life, comfort,
convenience and self-consciousness. Despite
advancements in digital techniques and surgical
reconstruction options, the obturator prosthesis
remains a standard care option in low-income and
middle-income countries. In certain cases, especiallyin
medically compromised and older patients,
implant-supported obturator treatment serves as a
viable alternative to surgical reconstruction after
maxillectomy. With the use of zygomatic implants and
innovative techniques like the Rohner technique,
combining surgical reconstruction with dental
rehabilitation can be preferred for larger defects,

providing predictable support for prosthetic
rehabilitation®®?. Digital advancements allow for the
preoperative production of surgical obturator
prostheses, facilitating a precise fit and minimizing the
need for postoperative adjustments®?. When defects
extend beyond manageable size with prosthetic
management alone, a combination of surgical
reconstruction and dental rehabilitation, such as the
zygomatic implant perforated flap procedure or the
Rohner technique with VSP, may be recommended®**.

Mandibular resections are employed in treating
benign and malignant diseases affecting the floor of
the mouth, tongue, or the mandible itself. Traditional
resections preserve approximately 10 mm of
superior/inferior mandible height to maintain
continuity, while more extensive resections may create
adiscontinuity between the temporomandibular joint,
ramus and body. Reconstruction with osteomyo-
cutaneous flaps significantly improves function,
especially when combined with osseointegrated
implants, enhancing masticatory potential™. Smaller
head and neck tumours may require soft tissue
resection and primary closure, managed surgically.
Individualized adapted prostheses are needed to
address potential issues like a lack of vestibule or
compromised neutral zone, allowing oral function to
approach near-normal levels post-ablative surgery and
prosthetic rehabilitation™. Advanced tumours can
lead to large defects requiring surgical reconstruction,
resulting in unfavorable anatomical alterations due to
flap positioning and scar tissue. These conditions may
impair speech, mastication and swallowing,
compounded by sensory loss, shallow or absent buccal
vestibule, radiation-induced hyposalivation and
trismus. Bone resection in advanced tumour surgery
can further compromise oral function by disrupting
mandibular continuity, causing tooth loss and severe
deformities. Tongue mobility challenges the fabrication
of functional mandibular resection prostheses,
impacting stability during speech and mastication®.
Many of these challenges can be mitigated by using
endosseous oral implants to retain prostheses,
contributing to stabilization and reducing loading on
compromised soft tissues and underlying bone.
Implant-supported removable partial dental
prostheses or implant-retained mandibular over
dentures can achieve near-normal masticatory
function, maximizing dental rehabilitation and
significantly improving oral functioning, dietary
achievements and oral health-related quality of life®”
7. However, a relatively low percentage of
reconstructed patients complete prosthetic
rehabilitation, with factors such as a vertical
discrepancy between the graft and the remaining
mandible, leading to an unfavorable implant-crown
ratio, poor quality of soft tissues and the type of
prosthesis influencing non-completion®®??. Implant
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placement during primary reconstruction shortens the
interval between surgery and dental rehabilitation,
potentially increasing the number of orally
rehabilitated patients®**?!. Soft palate resections pose
unique considerations as they impact speech and
swallowing dynamics. Treatment often involves
removing a portion of the soft palate, affecting the
range of motion for velopharyngeal closure. This may
be further influenced by neurophysiological factors like
bulbar paralysis or demyelination diseases. In cases of
cleft palate patients, prostheticreconstruction, such as
a speech appliance anchored to remaining dentition,
aids in speech and swallowing™®. Aggressive
treatment of tongue resections is essential for tumour
control, considering their local metastatic potential to
the neck. The absence of the tongue, crucial for
swallowing and speech, creates a deficiency
compensated by prosthetic augmentation of the
palate®". This prosthesis, lowering the hard palate
vault, facilitates contact with remnants of the tongue
or the constructed floor of the mouth, aiding in food
bolus propulsion and consonant articulation®. Its use
has demonstrated a reduction in oral transit times for
glossectomy patients™. Auricular anomalies, such as
those associated with congenital conditions like
Teacher-Collins syndrome resulting in microtia, or
instances of traumatic avulsion or tumour removal,
may necessitate intervention. Plastic surgical
reconstruction or the use of an epithesis can be
considered for auricular defects. Indications for
prosthesis treatment depend on the extent of the
defect, with larger areas posing challenges for surgical
reconstruction. When a prosthesis is deemed suitable,
preserving the tragus can help conceal the anterior
margin™. Prosthetic retention can be achieved with
medical-grade adhesive or, more reliably, through the
use of osseointegrated implants, particularly successful
in the temporal bone™. In cases of microtia with
healing deficits, the use of a bone-anchored hearing
aid can enhance auditory perception through bone
conduction. Implants strategically placed at the 1, 3
and 5 o'clock positions of the left ear and 7, 9 and 11
o'clock positions of the right ear have shown
success'”.

Orbital defects are optimally addressed through
obliteration with a micro vascular flap, but prosthetic
treatment is also a viable option. Adequate space for
restoration should precede the referral for prosthesis
fabrication. Preservation of eyebrow position
symmetry is crucial and osseointegrated implants may
be considered in the frontal bone, albeit with noted
long-term survival challenges®**!. Nasal defects can be
reconstructed using regional flaps, but aesthetic
concerns may arise due to skin texturing and colour
disparities. Prosthetic intervention becomes
advantageous in such cases to restore symmetry and
blend skin tones inconspicuously. Retention of nasal

prostheses should be carefully considered due to the
moisture-laden air exchange in this area, limiting the
effectiveness of adhesives™. Facial prostheses,
covering defects in the cheek, nose, or forehead,
involve meticulous planning to avoid placing margins
over movable tissue, utilizing engageable undercuts
and incorporating skin grafts for stabilizing

reciprocating surfaces'".

CONCLUSION

In summary, maxillofacial prosthetic treatment
plays a vital role in rehabilitating patients who have
undergone surgical oncology procedures, addressing
both functional and aesthetic aspects of the head and
neck region. The goal is to enhance the patient's
overall quality of life by restoring lost or compromised
structures and functions.
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