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Abstract

The management of head and neck cancer (HNC) has evolved to achieve higher survival rates, yet patients frequently
endure severe and persistent functional deficits that profoundly diminish their quality of life (QoL). The complex
pathophysiology of treatment sequelae—including tissue fibrosis, neurovascular injury, and salivary gland
dysfunction—demands a rehabilitation approach that transcends traditional, siloed care. This paper argues for the
imperative of a fully integrated, multidisciplinary model that strategically unites physical therapy and dental care from
pre-treatment through long-term survivorship. It delineates the distinct yet complementary roles of these disciplines:
physical therapy in restoring cervical and shoulder mobility, managing trismus and lymphedema, while dental care
focuses on pre-emptive oral management, mucositis control, and prosthetic rehabilitation. The paper further explores
the critical importance of interdisciplinary assessment using shared metrics and patient-reported outcomes to guide
care, and emphasizes the necessity of a patient-centered framework that prioritizes education, adherence, and QoL as
the ultimate markers of success. By synthesizing evidence on interventions, protocols, and collaborative strategies,
this research concludes that the systematic integration of physical therapy and dental care is not merely beneficial but
essential for achieving the overarching goal of HNC rehabilitation: to help patients regain function, dignity, and a
meaningful life after cancer.

Keywords- Head and Neck Cancer, Multidisciplinary Rehabilitation, Physical Therapy, Dental Care, Quality of Life,
Trismus, Dysphagia, Osteoradionecrosis, Patient-Centered Care, Interdisciplinary Collaboration, Survivorship,
Functional Outcomes.

Introduction: seventh most common cancer worldwide, its etiology
is strongly linked to modifiable risk factors such as
tobacco use, alcohol consumption, and increasingly,
infection with oncogenic strains of the human

Head and neck cancer (HNC) represents a significant
global health challenge, encompassing a diverse group

of malignancies affecting the oral cavity, pharynx, } i i
papillomavirus (HPV) [1]. The primary treatment

larynx, sinuses, and saliva lands. Ranked as the o
Y Ve arsenal for HNC—surgery, radiation therapy (RT),

7978


mailto:waabalhazmi@moh.gov.sa
mailto:rwaheed@moh.gov.sa
mailto:fabudeeb@moh.gov.sa
mailto:jwalsulami@moh.gov.sa
mailto:nmalsuliman@moh.gov.sa
mailto:zalsahwan@moh.gov.sa
mailto:loyality_83@hotmail.com
mailto:falsahwan@moh.gov.sa
mailto:aalashour@moh.gov.sa
mailto:wadia2002@gmail.com

Letters in High Energy Physics
ISSN: 2632-2714

Volume 2024
July

and chemotherapy, often used in aggressive
multimodal regimens—has evolved considerably,
leading to markedly improved survival and

locoregional control rates. However, this therapeutic
success is a double-edged sword, as the survival gains
are frequently shadowed by a heavy burden of long-
term morbidity. The anatomical and functional
complexity of the head and neck region means that
life-saving treatments invariably inflict collateral
damage on critical responsible  for
breathing, swallowing, speech, and facial expression,
profoundly impacting a patient's quality of life (QoL)
[2].

The sequelae of HNC treatment are both multifaceted
and severe. Surgical resection can lead to significant
tissue defects, altered anatomy, and damage to cranial
and peripheral resulting in functional
impairments and cosmetic deformities [3]. Radiation
therapy, while highly effective at eradicating
microscopic disease, induces progressive fibrosis and
scarring in muscles, blood vessels, and connective
tissues. This can manifest as trismus (severely
restricted jaw opening), cervical dystonia (limited

structures

nerves,

neck mobility), xerostomia (chronic dry mouth), and
dysphagia (impaired swallowing) [4]. Chemotherapy,
particularly when combined with RT as
chemoradiation, exacerbates acute toxicities like
mucositis and potentiates long-term tissue damage.
The cumulative effect is a patient population that,
while potentially cured of cancer, is often left with a
constellation of chronic disabilities that impede their
return to a normal personal, social, and professional
life [5]. This reality has catalyzed a critical shift in
oncologic care, moving the paradigm from a narrow
focus on survival metrics toward a broader, more
humane emphasis on "functional survival" and the
optimization of long-term health-related QoL.

In recognition of this complexity, the standard of care
for HNC management has progressively adopted the
multidisciplinary team (MDT) approach. This model
convenes a diverse group of specialists—including
surgical, medical, and radiation oncologists,
pathologists, radiologists, nurse navigators, dietitians,
and  speech-language pathologists  (SLPs)—to
collaboratively design and execute a comprehensive
treatment plan from diagnosis through survivorship
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[6]. The MDT framework has demonstrably improved
diagnostic accuracy, treatment planning, and clinical
outcomes. Yet, a significant gap often remains in the
consistent and early integration of two rehabilitation-
focused disciplines that are pivotal to functional
recovery: physical therapy and dental
Traditionally, these specialties have been relegated to
a reactive, consultative role, brought into the patient's
journey only after debilitating complications have
already arisen. This fragmented approach fails to
capitalize on the potential for proactive prevention and
early intervention, leaving patients to navigate a
disjointed rehabilitation process.

care.

The Distinct and Complementary Roles of Physical
Therapy and Dental Care

To appreciate the power of their integration, one must
first understand the critical and distinct contributions
of physical therapy and dental care within the HNC
continuum. The scope of physical therapy in this
context is extensive and spans the entire care timeline.
In the pre-treatment phase, physiotherapists conduct
baseline assessments of neck and shoulder range of
motion (ROM), mandibular function, and functional
capacity. This serves not only for prognostic purposes
but also for patient education and the initiation of pre-
habilitation exercises, which have been shown to
improve post-treatment recovery outcomes [7].
Following treatment, PT interventions are
indispensable. For cervical dysfunction, therapists
employ targeted manual therapy, stretching, and
strengthening exercises to combat radiation-induced
fibrosis and maintain neck mobility [8]. For the
common and debilitating shoulder dysfunction
following neck dissection (particularly those affecting
the spinal accessory nerve), physical therapists utilize
neuromuscular re-education, scapular stabilization
exercises, and modalities like functional electrical
stimulation to manage pain and weakness, a condition
known as shoulder syndrome [9].

Concurrently, the role of specialized dental care—
provided by general dentists with oncology training
and prosthodontists—is equally vital and structurally
focused. The oral cavity is frequently the primary site
of both the disease and its treatment-related toxicities.
Dental interventions must begin with a comprehensive
pre-treatment evaluation to eliminate septic foci,
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perform extractions, and manage
periodontal disease. This is a critical prophylactic
measure to prevent one of the most
complications of RT: osteoradionecrosis (ORN) of the
jaws [10]. Throughout and after cancer treatment,
dental professionals are on the front lines managing

necessary

severe

oral mucositis, combating radiation caries accelerated
by xerostomia, and providing topical fluoride
regimens. Beyond managing disease, their
rehabilitative role is profound. They are essential in
fabricating prosthetic devices, such as obturators to
close palatal defects after maxillectomy or mandibular
guidance appliances to manage trismus, which are
instrumental in restoring the prerequisites for
swallowing and intelligible speech [11].

While the individual value of these disciplines is clear,
their true transformative potential is realized only
through deep, systematic integration. The functional
outcomes they target are not isolated but exist in a state
of profound interdependence. For example, the
success of a physical therapist in restoring cervical
extension and shoulder girdle stability directly enables
the safe and effective laryngeal elevation necessary for
a protective swallow—a synergy crucial for the SLP's
efforts. Conversely, the most expertly designed dental
prosthesis will fail if the patient suffers from severe
trismus, preventing its insertion or impairing the
tongue mobility needed to control food and saliva.
Trismus itself is a prime exemplar of this synergy, as
its management requires both the mechanical
interventions from dentistry (e.g., dynamic bite
openers) and the therapeutic exercises from physical
therapy (e.g., passive stretching) [12]. A patient with
uncontrolled dental pain or infection cannot fully
engage in physical rehabilitation, and a patient with
limited neck mobility cannot maintain adequate oral
hygiene. When these disciplines operate in silos,
critical gaps in care emerge, leading to delayed
recovery, suboptimal functional outcomes, patient
frustration, increased healthcare
utilization.

and ultimately,

Pathophysiology of Complications in Head and
Neck Cancer Rehabilitation

The formidable challenge of rehabilitating patients
with head and neck cancer (HNC) is rooted in the
intricate and often severe pathophysiological sequelae
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induced by the disease itself and its necessary, yet
destructive,  treatments.  Understanding  these
underlying mechanisms is crucial for developing

effective, targeted rehabilitation strategies. The
pathophysiological landscape can be broadly
categorized into the effects of surgery, the

multifaceted damage from radiation therapy, and the
compounding impact of chemotherapy. Surgical
interventions, while aimed at complete tumor
resection, inevitably result in significant anatomical
and functional disruption. The removal of muscles,
nerves, bones, and soft tissues creates structural
defects that directly impair core functions. For
instance, a glossectomy (partial or total removal of the
tongue) devastates the oral phase of swallowing and
articulation, while a mandibulectomy alters the
foundational architecture of the lower face, leading to
malocclusion and drooping [13]. Perhaps one of the
most neurologically impactful procedures is the neck
dissection, particularly the radical type, which
sacrifices the spinal accessory nerve (Cranial Nerve
XI). This leads to denervation of the trapezius and
sternocleidomastoid muscles, resulting the
debilitating "shoulder syndrome" characterized by
pain, winging of the scapula, and profound weakness,
which severely limits overhead arm motion and
activities of daily living [14]. Furthermore, the

in

disruption of lymphatic drainage during surgery
predisposes patients to lymphedema, a chronic
swelling of the face and neck that can cause pain,
tightness, and further restrictions in mobility [15].

Radiation therapy (RT), a cornerstone of organ-
preservation and adjuvant treatment, inflicts its
damage through a complex and progressive
pathophysiology that continues long after treatment
concludes. The acute effects are primarily due to the
destruction of rapidly dividing epithelial cells, leading
to mucositis, dermatitis, and taste loss. However, it is
the late effects that pose the greatest challenge to long-
term rehabilitation. The central pathological process is
a progressive tissue fibrosis mediated by a chronic
inflammatory state and the sustained activation of
fibroblasts. Radiation induces the persistent
expression of pro-fibrotic cytokines, most notably
Transforming Growth Factor-Beta (TGF-f), which
promotes the excessive deposition of collagen and
other extracellular matrix components [16]. This
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fibrosis is not a static event but a dynamic process that
evolves over months to years, leading to the stiffening
and contraction of muscles, blood vessels, and
connective tissues. In the masticatory system, this
manifests as trismus, as the fibrosis of the pterygoid
muscles, masseter, and temporalis, along with the
temporomandibular joint (TMJ) capsule, severely
restricts mandibular opening [17]. In the neck,
radiation fibrosis syndrome causes a palpable woody
induration, leading to pain, reduced cervical range of
motion, and can even contribute to cervical kyphosis.

The pathophysiological impact of radiation extends
profoundly to the highly specialized tissues of the
upper aerodigestive tract. The salivary glands are
exquisitely radiosensitive. Radiation causes apoptosis
of acinar cells, vascular damage, and inflammatory
infiltration, leading to a precipitous and often
permanent decline in saliva production, a condition
known as xerostomia [18]. The loss of saliva's
lubricating, buffering, and antimicrobial properties has
a catastrophic domino effect on oral health. It leads to
a rapid shift in oral flora, promoting the growth of
cariogenic bacteria like Streptococcus
mutans and Lactobacillus, resulting in a rampant and
atypical form of tooth decay known as radiation caries,
which often affects the cervical and incisal surfaces of
the teeth [19]. The most severe dental complication,
osteoradionecrosis (ORN) of the jaw, represents a
state of hypovascular, hypocellular, and hypoxic
tissue. The "3H" theory posits that radiation causes
endarteritis obliterans, leading to reduced blood flow
and tissue hypoxia. This compromised state impairs
the bone's ability to respond to trauma or infection
(such as from a tooth extraction or dental caries),
leading to necrosis and bone exposure that fails to heal
for months [20]. This pathophysiology underscores the
critical importance of pre-radiation dental screening
and lifelong meticulous oral care.

The swallowing mechanism, or deglutition, is
uniquely vulnerable to the combined
pathophysiological insults of HNC treatment.

Radiation-induced fibrosis affects the key muscles and
connective tissues responsible for all phases of
swallowing. Reduced base of tongue mobility and
retraction impairs the oral phase and bolus propulsion.
Fibrosis of the pharyngeal constrictors and suprahyoid

7981

muscles limits hyolaryngeal excursion, which is
critical for airway protection and opening the upper
esophageal sphincter during the pharyngeal phase
[21]. Sensory neuropathy from damage to the
glossopharyngeal (CN IX) and vagus (CN X) nerves
further compounds the problem by diminishing the
afferent trigger for the swallow reflex, leading to silent
aspiration where food or liquid enters the airway
without a protective cough. Chemotherapy, when used
as part of concurrent chemoradiation protocols, acts as
a radiosensitizer, exacerbating the severity and
duration of many of these toxicities. It intensifies
mucositis, xerostomia, and dermatitis, and can cause
its own neuropathies, adding another layer of
complexity to the patient's functional decline and pain
profile [22].

Beyond these physical alterations, the
pathophysiological ~ processes  have  profound
psychosocial consequences that are integral to the
rehabilitation challenge. Chronic pain is a common
and debilitating issue, arising from a combination of
neuropathic pain (due to nerve damage during surgery
or from perineural invasion), nociceptive pain (from
tissue inflammation and fibrosis), and myofascial pain
syndromes. The constant discomfort contributes to
anxiety, depression, and sleep disturbances. The
visible changes from surgery, such as disfigurement,
and the functional losses like an altered voice or the
need for a feeding tube, can lead to significant body
image disturbance and social isolation [23]. The
inability to eat normally—one of life's fundamental
pleasures—is a particularly profound loss, leading to
nutritional deficiencies, weight loss, and a diminished
enjoyment of social gatherings that revolve around
food [23].

Physical Therapy Interventions:

The role of physical therapy (PT) in the rehabilitation
of head and neck cancer (HNC) patients is both
proactive and restorative, guided by a set of core
principles designed to counteract the specific
pathophysiological sequelae of cancer treatments. The
foundational principle of this rehabilitative approach
is the concept of pre-habilitation, which involves
initiating interventions before the commencement of
surgery or radiation. The rationale is to establish a
baseline of function, educate the patient on impending
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challenges, and build physiological reserve, thereby
potentially mitigating the severity of future
impairments and improving post-treatment recovery
capacity [24]. A second, equally critical principle is
the need for a continuous and phased intervention
model. Rehabilitation is not a single episode of care
but a long-term process that evolves from the pre-
treatment phase, through the acute treatment period,
and into long-term survivorship, with goals and
interventions adapting to the patient's changing
condition [25]. Finally, PT in this population must be
highly individualized and functionally oriented,
addressing the specific deficits resulting from the
patient's unique cancer location, treatment type, and
personal goals, with the overarching aim of restoring
independence in activities of daily living (ADLs) and
improving overall quality of life.

The protocols for physical therapy intervention are
structured to target the most common and debilitating
impairments:  cervical  dysfunction,  shoulder
pathology, trismus, and lymphedema. For the cervical
spine, the intervention protocol begins with a
comprehensive assessment of active and passive range
of motion (ROM). Treatment typically involves a
combination of manual therapy techniques, such as
soft tissue mobilization and gentle joint mobilizations,
to address the fibrotic restrictions. This is
complemented by a prescribed home exercise program
of active and passive stretching to maintain and
improve neck flexion, extension, rotation, and lateral
flexion [26]. The emphasis is on consistent, daily
stretching to combat the progressive nature of
radiation  fibrosis. For shoulder dysfunction,
particularly after spinal accessory nerve injury, the PT
protocol is multifaceted. It includes neuromuscular re-
education to facilitate compensatory muscle
activation, scapular stabilization exercises to improve
dynamic control of the shoulder blade, and progressive
strengthening of the remaining rotator cuff and
periscapular muscles. Modalities such as functional
electrical stimulation may be used to facilitate muscle
contraction and reduce while activity
modification strategies are taught to protect the
vulnerable joint during functional tasks [27].

pain,

The management of trismus requires a dedicated and
persistent protocol due to the significant impact on
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nutrition, oral hygiene, and communication. The
cornerstone  of management is the
implementation of a regular stretching regimen using
mechanical devices or manual techniques. Patients are
often prescribed a dynamic jaw-opening device, such
as a TheraBite® or Dynasplint®, which provides a

trismus

low-load, prolonged stretch to the masticatory muscles
and temporomandibular joint (TMJ) structures [28].
The protocol dictates consistent use, typically several
times per day, with the force and duration
progressively  increased as tolerated. These
mechanical stretches are often combined with manual
self-stretching exercises and active ROM exercises.
The evidence strongly supports that early initiation of
these interventions, ideally before the onset of
significant fibrosis, leads to superior outcomes in
maintaining mandibular function [29]. For head and
neck lymphedema, which can be both externally
visible and internally debilitating, PT interventions are
specialized and fall under the domain of Complete
Decongestive Therapy (CDT). This comprehensive
protocol involves two phases. The intensive Phase |
includes manual lymphatic drainage (MLD), a light-
touch massage technique designed to stimulate the
lymphatic vessels and redirect fluid flow toward
functioning lymph basins [30]. This is immediately
followed by the application of multi-layered, short-
stretch compression bandaging to maintain the
reduction achieved through MLD. Patient education
on meticulous skin care is integral to prevent infection.
Phase II is the lifelong maintenance phase, where the
patient is taught self-management strategies, including
self-MLD and the use of custom-fitted compression
garments, to sustain the volume reduction achieved in
the first phase.

The integration of these PT protocols with other
disciplines is paramount for maximizing patient
outcomes. The interplay with dental care is a prime
example. A physical therapist's success in improving
jaw opening through trismus management directly
enables a dentist or prosthodontist to perform adequate
oral examinations, deliver restorative care, and
fabricate or adjust prosthetic devices like obturators
[31]. Conversely, a dentist's management of oral pain
and infection allows the patient to participate more
fully in their PT exercises. Similarly, the work of the
physical therapist is synergistic with that of the
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speech-language pathologist (SLP). Improved neck
extension and shoulder girdle stability, achieved
through PT, are biomechanical prerequisites for
effective laryngeal eclevation and safe swallowing,
which are the primary focus of the SLP's dysphagia
therapy [32]. This collaborative approach ensures that
the rehabilitative efforts are not siloed but are instead
part of a cohesive strategy to restore the complex,
integrated functions of the head and neck.

The outcomes of a well-structured and timely physical
therapy program are measurable and profoundly
impactful on the patient's life. At the impairment level,
studies have demonstrated statistically significant
improvements in objective measures, including
cervical ROM, mandibular opening (inter-incisal
distance), and shoulder active range of motion
(AROM) and strength [33]. These gains translate
directly into functional improvements, such as the
ability to turn the head while driving, open the mouth
wide enough to eat solid foods, and reach overhead
shelves without pain. Perhaps the most significant
outcome is the positive effect on health-related quality
of life (HRQoL). Validated patient-reported outcome
measures (PROMs), such as the University of
Washington Quality of Life scale (UW-QoL) and the
Neck Dissection Impairment Index (NDII),
consistently show that patients who participate in
comprehensive PT report lower levels of pain, less
disability, and better overall social and emotional
function compared to those who do not receive such
rehabilitation [34]. Furthermore, by preventing or
mitigating severe complications like frozen shoulder
and debilitating trismus, physical therapy plays a
crucial role in reducing long-term healthcare costs and
utilization.

Dental Care Strategies:

The role of dental care in the multidisciplinary
management of head and neck cancer (HNC) is a
continuous and dynamic process, spanning from pre-
treatment preparation to long-term survivorship. Its
strategies are fundamentally proactive, aiming to
prevent complications, manage unavoidable side
effects, and restore form and function to the
stomatognathic system. These strategies can be
systematically categorized into three critical domains:
the foundational pillar of comprehensive oral health
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management, the acute-phase challenge of mucositis
management, and the long-term goal of functional and
aesthetic rehabilitation. The success of this tripartite
approach is entirely dependent on the seamless
integration of dental professionals into the oncology
team from the moment of diagnosis, ensuring that oral
considerations are not an afterthought but a core
component of the therapeutic plan [35].

The cornerstone of dental management in HNC is the
pre-treatment phase, which is arguably the most
critical window for preventing severe long-term
sequelae. The primary objective during this period is
to create an oral environment that is as healthy and
resilient as possible before the onslaught of radiation

and/or chemotherapy. This begins with a
comprehensive dental evaluation, including a full-
mouth  periodontal  charting and necessary

radiographs, to identify and ecliminate all potential
sources of infection and trauma [36]. Key
interventions include the extraction of teeth with a
poor prognosis, such as those with significant
periodontal involvement, periapical pathology, or
within the high-dose radiation field. This aggressive
approach is the first and most important line of defense
against osteoradionecrosis (ORN). Furthermore,
meticulous scaling and root planing are performed to
establish optimal periodontal health. Perhaps the most
enduring pre-treatment strategy is the fabrication of
custom fluoride trays. Patients are instructed on the
lifelong daily application of high-concentration
fluoride gel to remineralize enamel and dramatically
reduce the risk of radiation caries, a direct
consequence of post-radiation xerostomia [37]. This
pre-emptive strategy empowers the patient and
establishes a foundation for oral health maintenance
that will persist for the rest of their life.

During active cancer treatment, the dental focus shifts
decisively towards the management of acute toxicities,
with oral mucositis representing the most common and
debilitating challenge. Mucositis is an inflammatory
and ulcerative condition of the oral mucosa resulting
from the cytotoxic effects of radiation and
chemotherapy on the rapidly dividing epithelial cells.
Its pathophysiological progression involves a cascade
of biological events: cellular damage,
upregulation of pro-inflammatory cytokines, epithelial

initial
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atrophy, and finally, painful ulceration [38]. The
consequences are severe, including profound pain,
nutritional compromise, increased risk of systemic
infection, and potential interruptions in cancer
therapy. The management of mucositis is multimodal
and supportive. Basic oral care protocols are
intensified, advocating for gentle brushing with a soft-
bristled toothbrush and the use of non-abrasive,
alcohol-free mouthwashes. Saline or sodium
bicarbonate rinses are encouraged for cleansing and
soothing the mucosa. For pain control, topical
anesthetics like lidocaine rinses can provide temporary
relief, while systemic analgesics, often escalating to
opioids, are frequently necessary [39].

Beyond basic care, evidence-based strategies have
been established to manage and, in some cases,
prevent the severity of mucositis. Cryotherapy, which
involves the patient sucking on ice chips for 30
minutes during intravenous chemotherapy
administration, causes local  vasoconstriction,
reducing blood flow and the delivery of the cytotoxic
agent to the oral mucosa, thereby mitigating damage
[40]. For patients receiving radiation therapy, the use
of low-level laser therapy (LLLT) has emerged as a
promising modality. LLLT, or photobiomodulation,
uses specific wavelengths of light to reduce
inflammation, promote healing, and decrease pain, and
has been recommended by multinational guidelines
for the prevention of mucositis in specific HNC
treatment settings [41]. Concurrently, managing
xerostomia during treatment is palliative but essential.
Strategies include the frequent sipping of water, the
use of saliva substitutes or moisturizing gels, and the
stimulation of residual salivary flow with sugar-free
gums or lozenges. Pharmacological interventions,
such as the systemic sialogogue pilocarpine, may be
considered in selected patients, though its efficacy is
often limited by side effects [42].

In the post-treatment survivorship phase, dental
strategies evolve to address long-term rehabilitation
and the restoration of function. The persistent risk of
radiation caries demands unwavering adherence to the
daily fluoride tray therapy initiated pre-treatment.
Regular dental recall appointments, at intervals of
three to four months, are mandatory for professional
fluoride applications, reinforcement of oral hygiene,
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and early detection of new carious lesions [43]. The
management of trismus, while shared with physical
therapy, has a distinct dental component. Dentists may
fabricate and provide mechanical devices, such as
tapered tongue blades, the TheraBite® Jaw Motion
Rehabilitation System, or the Dynasplint® Trismus
System, which provide a controlled, passive stretch to
the masticatory muscles [44]. The most complex
aspect of long-term dental rehabilitation is the
prosthetic restoration of maxillofacial defects. For
patients who have undergone a maxillectomy, a
prosthodontist becomes instrumental in fabricating an
obturator prosthesis. This device serves to close the
communication between the oral and nasal cavities,
thereby restoring the integrity of the palate, which is
essential for intelligible speech and the effective
swallowing of liquids and solids [45]. The
rehabilitation of masticatory function may also
involve the use of conventional removable dentures or,
increasingly, implant-supported prostheses.

The use of dental implants in irradiated bone requires
careful consideration. While historically approached
with extreme caution due to the perceived high risk of
implant failure and ORN, modern studies with
hyperbaric oxygen (HBO) therapy and precise implant
placement protocols have shown more promising
outcomes. The decision is highly individualized,
weighing the potential benefits for prosthetic stability
and function against the risks, and must involve a
thorough discussion within the multidisciplinary team
[46].

Interdisciplinary Assessment:

The efficacy of a multidisciplinary approach in head
and neck cancer (HNC) rehabilitation is critically
dependent on the team's ability to communicate
effectively and make collaborative, data-driven
decisions. This necessitates a shared language of
assessment, built upon standardized metrics and
outcome measures that individual
professional boundaries. Without a unified framework
for evaluation, the risk of fragmented care persists,
with each specialist working in isolation towards
discipline-specific goals that may not align with the
patient's overarching functional priorities. The
implementation of interdisciplinary assessment
protocols ensures that all team members—from

transcend
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oncologists and surgeons to physical therapists,
dentists, and speech-language pathologists—are not
only aware of the patient's global status but are also
working towards common, mutually reinforcing
objectives [47]. This collaborative assessment model
two primary functions: it provides a
comprehensive baseline from which to plan proactive
interventions, and it establishes a consistent
methodology for tracking progress and quantifying the
long-term impact of the rehabilitative process across
all domains of health.

S€rves

The foundation of interdisciplinary assessment begins
with the establishment of shared baselines, ideally
captured during the pre-treatment (pre-habilitation)
phase. This involves the collective use of standardized
tools to document the patient's functional status before
any therapeutic intervention alters their anatomy and
physiology. Key shared metrics at this stage include
objective measures of range of motion (ROM). For
instance, a physical therapist will measure cervical
flexion/extension and rotation in degrees, while also
recording the maximal inter-incisal opening (MIO) in
millimeters to establish a baseline for jaw function—a
metric of direct relevance to both the dentist for oral
access and the speech-language pathologist for
assessing articulatory precision [48]. Similarly, a
standardized swallowing assessment, such as a
Fiberoptic Endoscopic Evaluation of Swallowing
(FEES) or a Videofluoroscopic Swallow Study
(VESS), provides a baseline that is critical for the SLP,
but whose results (e.g., presence of aspiration,
pharyngeal residue) also directly inform the dietitian's
nutritional plan and the physical therapist's focus on
postural muscles [49]. The dentist contributes a
standardized oral health assessment, using indices like
the Oral Assessment Guide (OAG) or the Simplified
Oral Hygiene Index (OHI-S), to quantify mucosal
integrity, salivary flow, and periodontal status, data
that is crucial for predicting and managing mucositis
risk during treatment [50].

As the patient progresses through treatment and into
survivorship, the interdisciplinary team must rely on a
combination  of  clinician-reported  outcomes
(ClinROs) and patient-reported outcome measures
(PROMs) to gain a holistic picture of recovery.
ClinROs provide objective, quantifiable data that
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different disciplines can wuse to track specific
impairments. For example, the Active Range of
Motion (AROM) measurements for the neck and
shoulder, consistently tracked by physical therapy,
offer the oncologist objective evidence of radiation
fibrosis progression or resolution [51]. The dentist's
serial measurements of MIO provide the entire team
with an objective marker of trismus severity, guiding
decisions on the intensity of both physical therapy and
dental interventions. The Common Terminology
Criteria for Adverse Events (CTCAE), while
developed for oncology trials, provides a standardized
lexicon for grading toxicities (e.g., Xerostomia,
dysphagia, dermatitis) that is universally understood
by all medical members of the team, facilitating clear
communication about the severity of side effects [52].

However, the true power of interdisciplinary
assessment is unlocked through the systematic
integration of PROMs. These instruments capture the
patient's perspective on their symptoms, functional
limitations, and overall quality of life, which may not
always correlate perfectly with objective clinical
findings. Utilizing validated, HNC-specific PROMs
ensures that the team's goals are aligned with what
matters most to the patient. The University of
Washington Quality of Life questionnaire (UW-QOL)
is a prime example of a tool that assesses multiple
domains—including pain, appearance, swallowing,
chewing, and shoulder function—that are directly
relevant to the work of the surgeon, SLP, dentist, and
physical therapist [53]. Another powerful tool is the
MD Anderson Dysphagia Inventory (MDADI), which
is the first validated instrument designed specifically
to assess the impact of dysphagia on the QoL of HNC
patients. Its results provide a shared, patient-centered
metric that guides the collaborative efforts of the SLP,
dietitian, and oncologist in managing swallowing
dysfunction [54]. For shoulder-specific disability, the
Neck Dissection Impairment Index (NDII) offers a
patient-centered view of how shoulder function affects
daily life, providing crucial feedback that
complements the physical therapist's objective ROM
measurements and informs the surgeon about the long-
term impact of different neck dissection techniques
[55].
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The practical implementation of a shared metrics
model requires a structured framework, such as the use
of integrated care pathways or shared electronic health
records (EHRs) where assessments from all
disciplines are readily accessible.  Regular
multidisciplinary team meetings are the forum where
this collected data is synthesized. In these meetings,
the physical therapist can present the objective
improvement in cervical ROM, the dentist can report
on the stability of the oral environment, and the SLP
can share the MDADI scores, allowing the team to see
the interconnected picture of the patient's recovery
[56]. This data-driven dialogue enables the team to
identify persistent challenges, such as when improved
objective jaw opening (per PT and dental metrics)
does not translate into improved patient-reported
chewing function (per UW-QOL), prompting a deeper
investigation into potential dental pain or the need for
a prosthetic evaluation.

The ultimate value of this rigorous, interdisciplinary
assessment strategy is its direct link to improved,
value-based care. By consistently tracking shared
metrics time, the team can objectively
demonstrate the functional outcomes and quality-of-
life benefits achieved through their coordinated
efforts. This data is essential for justifying the
resources required for comprehensive rehabilitation,
advocating for the inclusion of essential services like
physical and dental therapy in standard care pathways,
and conducting research to refine best practices [57].

over

Patient-Centered Rehabilitation:

While advanced medical interventions and
sophisticated interdisciplinary models form the
structural backbone of head and neck cancer (HNC)
rehabilitation, their ultimate success is inextricably
linked to a single, pivotal factor: the active
engagement of the patient. A patient-centered
approach represents a fundamental paradigm shift
from a traditional, paternalistic model of care to a
collaborative partnership where the patient's values,
preferences, and needs guide all clinical decisions.
This philosophy recognizes that the complex, long-
term rehabilitation regimen—encompassing daily
physical exercises, meticulous oral care, dietary
modifications, and frequent medical appointments—is
ultimately enacted by the patient in the context of their
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own life [58]. Therefore, the core pillars of this
approach are strategic patient education, the fostering
of long-term adherence, and the unwavering focus on
health-related quality of life (HRQoL) as the primary
outcome of success. Without this focus, even the most
scientifically sound rehabilitation plan is likely to
falter, leaving patients isolated and unable to navigate
the challenging journey from cancer patient to cancer
Survivor.

The first and most critical pillar of patient-centered
care is comprehensive, structured, and empathetic
patient education. The period following a diagnosis of
HNC is often characterized by overwhelming anxiety
and information overload. Providing clear, consistent,
and timely information across the entire care
continuum is a therapeutic intervention in itself,
serving to reduce uncertainty and empower the patient.
Education must begin in the pre-treatment phase,
where the multidisciplinary team has a responsibility
to set realistic expectations about both the potential for
cure and the likely functional consequences of
treatment [59]. This the
pathophysiology behind anticipated side effects like

involves explaining
trismus, xerostomia, and dysphagia, which transforms
these abstract concepts into manageable challenges for
which pre-emptive strategies exist. For instance,
demonstrating a jaw-stretching device pre-radiation
and explaining its role in preventing trismus provides
a tangible sense of control. Education must be
multimodal, combining verbal explanations, written
materials, visual aids, and video demonstrations to
accommodate different learning styles [60]. Crucially,
information should be reinforced by all members of
the team—from the oncologist to the physical therapist
and dentist—to ensure consistency and prevent
confusion, thereby building a foundation of trust and
preparedness.

The second pillar, adherence, is the behavioral bridge
that connects patient education to tangible functional
outcomes. Understanding what to do is futile without
the motivation and ability to consistently execute the
prescribed rehabilitation activities. Adherence in HNC
rehabilitation is notoriously challenging due to the
demanding nature of the exercises, the fatigue and pain
associated with treatment, and the psychological
burden of the disecase [61]. A patient-centered
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approach to improving adherence involves identifying
and addressing these barriers proactively. Strategies
must be collaborative and tailored to the individual.
This includes co-creating a realistic daily schedule
with the patient that integrates exercises into their
routine, setting small, achievable short-term goals to
foster a sense of accomplishment, and utilizing simple
tracking tools like exercise diaries or mobile health
(mHealth) applications that provide reminders and
positive reinforcement [62]. The role of caregivers and
family members is indispensable; involving them in
education sessions and training them to assist with
exercises and oral care can provide crucial practical
and emotional support, turning rehabilitation from a
solitary struggle into a shared endeavor [63].

Furthermore, the interdisciplinary team must be
attuned to the profound psychosocial factors that
impact adherence. Depression, anxiety, and body
image distress are highly prevalent in HNC survivors
and can severely diminish the motivation required for
daily self-care [64]. A patient-centered model
integrates routine screening for psychological distress
and provides access to mental health professionals,
support groups, and social workers. When a patient is
struggling with adherence, the approach should not be
one of blame but of curiosity and problem-solving,
exploring whether the barrier is physical pain,
psychological distress, or a lack of social support. For
example, a patient who is not performing their
shoulder exercises may be experiencing unbearable
pain, which requires better analgesic management, or
they may be depressed and feel that the effort is
futile—each scenario demands a completely different,
patient-specific intervention from the team [65].

The ultimate goal and the third pillar of this model is
the optimization of health-related quality of life
(HRQoL). In patient-centered HNC rehabilitation,
survival is the essential starting point, but HRQoL is
the definitive measure of success. It is a
multidimensional  construct that encompasses
physical, psychological, social, and functional well-
being. The rigorous tracking of HRQoL through
validated  patient-reported  outcome  measures
(PROMs), such as the University of Washington
Quality of Life scale (UW-QOL) and the European
Organization for Research and Treatment of Cancer
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Quality of Life Questionnaires (EORTC QLQ-C30
and H&N35), provides quantifiable data on the
patient's lived experience [66]. These instruments
move beyond clinical metrics to capture how
symptoms and functional limitations truly affect a
person's life—whether they can enjoy a meal with
family, communicate clearly with friends, or appear in
public without self-consciousness.

A patient-centered approach uses this HRQoL data to
dynamically steer the rehabilitation process. If a
patient's scores indicate severe problems with chewing
and but objective measures show
adequate jaw opening, the team is prompted to look
deeper, perhaps at dental occlusion, the need for a

swallowing,

prosthetic obturator, or underlying xerostomia [67].
This ensures that the rehabilitation plan is addressing
the issues that matter most to the patient's daily
existence. The concept of survivorship care plans,
which summarize the treatment received and outline a
roadmap for long-term follow-up and rehabilitation, is
a tangible product of patient-centered care. These
plans empower survivors by giving them a clear
understanding of what to expect and what they need to
do to maintain their health, thereby reducing anxiety
and promoting sustained self-management [68].

Conclusion

The journey of a head and neck cancer patient, from
diagnosis through survivorship, presents one of the
most formidable challenges in oncology, where the
price of survival is often a heavy functional burden.
This research has comprehensively demonstrated that
navigating this challenge successfully is impossible
within the confines of a fragmented care model. The
evidence unequivocally supports that a proactive,
integrated, and patient-centered multidisciplinary
approach, with physical therapy and dental care as its
cornerstone, is the definitive path forward. The
synergy between these disciplines is undeniable; the
success of a dental prosthesis is contingent on the
mandibular mobility achieved through physical
therapy, just as effective swallowing relies on the
postural stability restored by targeted physiotherapy.
By establishing shared assessment metrics, from
objective range-of-motion measurements to patient-
reported quality-of-life scores, the entire team can
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speak a common language and work towards unified,
patient-relevant goals.

Ultimately, the true measure of success in modern
HNC care extends beyond five-year survival statistics.
It is found in a patient's ability to share a meal with
family, communicate clearly with friends, and return
to their community without pain or self-consciousness.
Therefore, the rehabilitation model must be
relentlessly patient-centered, empowering individuals
through education and supporting their adherence to
demanding self-care regimens. Investing in this
comprehensive, integrated framework is not just a
clinical imperative but an ethical one. It represents a
commitment to ensuring that patients do not merely
survive their cancer, but are equipped with the
functional capacity and support to truly live again,
reclaiming their quality of life and personal autonomy
in the process. The future of head and neck cancer
survivorship depends on our ability to make this
collaborative model the universal standard of care.
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