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Abstract: Background: Oral mucosal cancer poses a major global health concern, with South Asia, particularly In-
dia, experiencing the highest incidence and mortality rates. Advances in surgical, chemotherapeutic, and radiothera-
peutic management have improved survival, but these treatments often lead to functional impairments such as tris-
mus, neck—shoulder disabilities and swallowing dysfunction, which markedly reduce quality of life. Prehabilitation
and early rehabilitation interventions have emerged as promising approaches to address post-surgical or radiation
complications.This scoping review is intended to synthesise evidence on functional impairments following oral cavi-
ty cancer treatment

Materials and Methods: The review was started with registration in open access (Doi: 10.17605/osf.io/krmdw), and
in accordance with PRISMA-SCR guidelines. A systematic search of Medline (PubMed), Scopus, and Web of Sci-
ence was conducted up to April 2024 without lower date limits. Eleven studies were included after screening 80 rec-
ords.

Results: Across the included studies, patients constantly experienced postoperative impairments such as reduced
mouth opening (trismus), swallowing dysfunction, cervical stiffness, and shoulder mobility limitations. Neck dissec-
tions and reconstructive procedures were strongly related to long-term musculoskeletal impairments, while radiation
intensified swallowing difficulties. The intervention included rehabilitation with oral exercises, range of motion pro-
grams, and a structured physiotherapy protocol that improved swallowing, neck-shoulder function, and quality of
life, while early and prehabilitation programs showed feasibility, compliance, and potential to reduce treatment-
related complications.

Conclusion: Functional impairments present after post-oral cavity cancer treatment force the need for proactive mul-
tidisciplinary rehabilitation strategies involving oncologists, surgeons, and specialists. Integrating prehabilitation, in-
cluding early preoperative exercises along with other therapy, can optimise survivorship care, enhancing recovery,

preserving function, and improving quality of life.
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1. INTRODUCTION

Oral mucosal cancer originates from the epithelial lining
of the oral cavity, including the lips, buccal mucosa, gingiva,
tongue, floor of the mouth, hard palate, and retromolar
trigone, and remains a significant health concern worldwide
[1]. Its burden is excessively high in South Asia, particularly
in India, which accounts the greatest age-standardised inci-
dence, mortality, and disability-adjusted life years (DALYS)
related to this cancer [2-4]. The high prevalence in India is
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largely ascribed to tobacco consumption, with projections
indicating further increases by 2030, especially in southern
and eastern regions [5]. The buccal mucosa (65%) and
tongue (28%) are the most commonly affected subsites [6,
7]. Alarmingly, India positions second in Asia for oral cancer
incidence among both men and women, with a lethality rate
approaching 50% [8]. These epidemiological truths highlight
the urgent need not only for prevention and early detection
but also for effective management of treatment-related im-
pairments.

Treatment for oral cavity cancer typically comprises sur-
gery, radiotherapy, chemotherapy, or multimodal combina-
tions. While these therapies are lifesaving, they frequently
result in long-term functional impairments such as oral dys-
function, trismus, swallowing difficulties, and compromised
neck—shoulder mobility [9, 10]. Fibrosis is a challenging late
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consequence, contributing to progressive loss of mobility
and quality of life [11]. Surgical approaches vary along with-
tumour size and complexity. Smaller lesions are generally
treated with surgery alone, whereas larger tumours often
need microvascular free flap reconstructionssuch as sub-
scapular or osseous fibula flaps and adjuvant chemoradiation
[12-17]. Though these extensive procedures are necessary,
they can lead to unpredictable secondary musculoskeletal
and functional deficits, underscoring the need for anticipa-
tory and supportive interventions.

In recent years, prehabilitation, demarcated as interven-
tions commenced before treatment. It can enhance physiologi-
cal reserve and gain prominence as an approach to minimise
cancer-related morbidity. Preoperative interventionincludes
structured exercise programs, nutritional optimisation, and
psychological support, which are increasingly recognised for
their role in improving postoperative recovery, functional out-
comes, and treatment tolerance [18]. Early assessment and
targeted rehabilitation at the time of diagnosis can help to pre-
vent or mitigate impairments, empowering patients to main-
tain independence and resume daily activities [19, 20].

The literature on functional impairments and rehabilita-
tion in oral cavity cancer is dispersed, with varied patient
populations, interventions, and outcomes, resulting in limited
consolidated evidence to inform clinical guidelines or stand-
ardise prehabilitation protocols. Given these gaps, a scoping
review provides an ideal methodological framework to sys-
tematically map existing evidence, identify functional im-
pairments, assess the role of exercise and physiotherapy in-
terventions, and provide ways for future research.

Accordingly, this review aims to synthesise current
knowledge regarding treatment-related impairments in oral
cavity cancer, evaluate the effectiveness of rehabilitation and
prehabilitation strategies, and provide insights for develop-
ing integrated survivorship care models. By doing so, it
seeks to inform clinical practice and guide the design of
comprehensive rehabilitation programs tailored to the unique
needs of oral cavity cancer patients.

2. MATERIALS AND METHODS

This scoping review was initiated by registering an open-
access DOI-https://doi.org/10.17605/0sf.io/krmdw. It was
conducted by following the guidelines and recommendations
of the Preferred Reporting Items for systematic reviews and
meta-analyses extension for scoping reviews [PRISMA-
SCR] framework [21]. Search databases included: Medline
(via PubMed), Scopus, and Web of Science. A literature
search was conducted up to April 2024 with no lower date
limit, and duplicates were removed using the Covidence re-
view management system for reference management.

2.1. Eligibility Criteria

A clear research question has been formulated to guide
the scoping review of studies concerning impairments and
therapeutic interventions associated with individuals having
oral cavity cancer. This analysis specifically examines the
impact of exercise-based rehabilitation strategies in amelio-
rating functional deficits commonly observed in this popula-
tion. A comprehensive search of peer-reviewed studies was
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done using Medical Subject Headings (MeSH) terms includ-
ing: "oral cavity cancers", "functional impairments,” "neck
and shoulder dysfunction,” "exercise rehabilitation”, "phys-
iotherapy,” "neck dissections,” AND "management of oral
cavity cancer." The Boolean operator "AND" was strategi-
cally applied to ensure the rigorous inclusion of studies di-
rectly relevant to the intersection of oncologic impairment
and rehabilitative care.

2.2. Study Selection Process and Data Variables with
Extraction

The study selection process for the present review is
shown in Fig. (1), we found a total of 80 records from the
predetermined databases, of which 14 were duplicates and 17
records were excluded for reasons cited in the flowchart for
the study selection process (Fig. 1). 11 articles were included
with 100% reviewer agreement. Data extraction involved
methodical charting of variables such as citations, design,
demographics, interventions, outcomes, and findings. De-
scriptive statistics summarised the study title, cancer type,
intervention, follow-up, and impairment.

3. RESULTS
3.1. Characteristics of Included Studies

The data abstracted from the included studies are detailed
in Table 1. The studies span multiple geographic locations:
one study originates from Spain [22], two from the Dutch
[23, 24], one from the United Kingdom [25], two from China
[26, 27] one from New York [28], one from Sweden [29],
Netherlands [30, 31] and one from Denmark [32].This re-
view synthesised findings from 11 studies (case—control,
prospective cohort, retrospective, and randomised controlled
trials) investigating impairments following oral and head and
neck cancer treatment. Across studies, sample sizes ranged
from 23 to 145 patients, with follow-up durations from 2
months to 5 years. The main impairments identified were
reduced mouth opening, dysphagia, cervical and shoulder
dysfunction, and their downstream impact on health-related
quality of life.

3.2. Neck and Shoulder Impairments

A case-control cross-sectional study analysed 32 head
and neck cancer patients who underwent surgery followed by
either radiation therapy or chemoradiation, compared to 32
healthy individuals. Participants with an average age of
58+12years were monitored over 36 months. The study con-
cluded that head and neck cancer patients exhibited signifi-
cant reductions in mouth opening and cervical and shoulder
function. These impairments further contribute to pro-
nounced swallowing difficulties [22].

A prospective cohort study examined patients with pri-
mary oral carcinoma who received surgery followed by radi-
ation therapy, with follow-up periods of 6 months to one
year. Extended neck dissections are associated with a rapid
decline in neck and shoulder function. Tumour size, location,
and extent of reconstructive surgery significantly impacted
shoulder mobility, both before and after intervention [23,
24].
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Fig. (1). Methodology as per Preferred Reporting Items For Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRIS-

MA-ScR) framework.
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A retrospective study inspected patients with head and
neck cancer, aged 55 to 68 years, who underwent unilateral
neck dissection. Follow-up assessments were directed over a
period ranging from one month to 12 years after surgery. The
research revealed deficits in shoulder flexion and abduction,
along with limitations in cervical lateral rotation and forward
flexion. These results highlight significant dysfunction in
both the cervical spine and shoulder following selective neck
dissection [25].

A prospective study analysed patients with head and neck
cancer who underwent surgical procedures.The research re-
vealed a prominent incidence of shoulder disabilities among
these patients. The results highlighted a significant effect on
postoperative quality of life, directing the necessity for fo-
cused rehabilitation programs. This emphasisesthe im-
portance of addressing shoulder functionality in the post-
surgical care of head and neck cancer patients to enhance
long-term outcomes [30].

A prospective cohort study investigated patients with oral
cavity cancer who received both surgery and radiation thera-
py. Five years after treatment, many patients experienced
neck and shoulder dysfunctions. It gave an insight into the

long-term impact of combined surgical and radiotherapeutic
interventions on musculoskeletal health. The findings em-
phasise the need for ongoing rehabilitative support to reduce
these chronic impairments and improve patient's rolein quali-
ty of life [31].

3.3. Swallowing Impairments

A single-blind randomised controlled trial was conducted
in patients with oral and/or oropharyngeal cancer aged 18 to
75 years. These patients underwent complete en bloc resec-
tion of the primary tumour, neck dissection, and subsequent
reconstruction, with a follow-up period of 3 months. Several
significant impairments, including irreversible restrictive
scarring, fibrosis, and swallowing dysfunction, were identi-
fied in this study [26].

Sandler ML et al. had done a prospective cohort pilot
study involving patients with head and neck cancer (oral
cavity and oropharynx) who underwent surgical treatment.
The results found significant impairments in the patients,
including restricted mouth opening, and difficulties with
swallowing and speech after 9 months of the follow-up peri-
od [28].
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Hajdu et al. had shown results in a Multicentre random-
ised controlled trial, highlighting dysphagia as a significant
impairment arising during and after radiotherapy for head
and neck cancer patients. The study involved 69 participants
with cancers of the larynx, hypopharynx, oral cavity, or oro-
pharynx, who observed that dysphagia adversely affected
physical function and quality of life (QoL) [32].

3.4. Trismus

A prospective study tracked head and neck cancer pa-
tients who underwent surgery, either alone or with radiation
therapy. After 12 weeks, many patients experienced limited
mouth opening. These results show that trismus is a common
problem after surgery and highlight the need for early inter-
vention and management [33].

Pauli et al. (2015) had done a randomised prospective
study on patients with head and neck cancer who underwent
radiation and surgical treatments. With a 3-month follow-up
period, the study observed complications related to restricted
mouth opening [29].

A randomised controlled clinical trial analyses the impact
of preventive rehabilitation on swallowing and mouth open-
ing for individuals with stage 11l and IV head and neck can-
cer who underwent concomitant chemoradiation therapy
(CCRT). The study included 178 participants aged 32 to 78
years and evaluated their condition at 10 and 16 weeks after
completion of the treatment. Impairments identified were
swallowing difficulties, reduced tongue strength, delayed
laryngeal movements, and mouth opening [23].

3.5. Mouth Opening and Trismus

Multiple randomised and prospective studies consistently
revealed a decline in maximum interincisal opening (MIO)
after surgery and radiotherapy. Structured oral exercise pro-
grams and jaw-mobilisation devices (e.g., Therabite, Eng-
strom, ezbite) significantly improved MIO, reduced trismus
severity and enhanced quality of life. Early commencement
of exercises improved outcomes compared to delayed reha-
bilitation

3.6. Swallowing Function

Swallowing impairments were prevalent after both sur-
gery and chemoradiation therapy. preventive rehabilitation,
swallowing exercise programs, and bimodal approach-
es(swallowing + resistance training) amended swallowing
physiology, reduced aspiration risk and facilitated maintain-
ing body mass index and oral intake levels. Prehabilitation
given before the initiation of oncological treatment improved
compliance and minimised long-term swallowing dysfunc-
tion.

3.7. Cervical and Shoulder Function

Neck dissection consistently resulted in significant short-
term and long-term deficits in cervical mobility, shoulder
abduction and flexion. Impairment severity was influenced
by operating extent, tumour location, and reconstructive
complexity. Longitudinal studies demonstrated that impair-
ments persisted even at five years, with negative effects
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on daily function and quality of life. Importantly, preopera-
tive and early physiotherapy interventions were associated
with better recovery trajectories.

3.8. Quality of Life Outcomes

Patient-reported quality of life measures(UW-QoL,
EORTC OLQ H&N35, VAS, EATING ASSESSMENT
TOOL) consistently indicated reductions in physical func-
tion, oral intake and pain-related interference. However,
structured rehabilitation programs were able to mitigate these
declines, particularly in swallowing, mouth opening and
shoulder mobility domains.

The overall evidence from both preventive and therapeu-
tic interventions strongly supports the beneficial role of
physiotherapy and structured rehabilitation in preserving and
restoring function in survivors of oral cavity cancer

4. DISCUSSION

The present amalgamation of studies on head and neck
cancers, with a particular emphasis on oral cavity malignan-
cies, discloses a consistent pattern of post-treatment impair-
ments affecting the stomatognathic system, cervical—
shoulder complex, and overall functional independence. Sur-
gical intervention, with or without adjuvant therapy, has a
profound influence on orofacial mobility, swallowing,
speech, and shoulder biomechanics across diverse popula-
tions, which comprises common impairments like trismus,
dysphagia, dysarthria, and scapulohumeral dysfunction.
These impairments persist for months to years post-
treatment, despite advances in oncological care.

4.1. Chronicity and Mechanisms of Impairment

The duration and severity of functional impairments vary
depending on the intensity and modality of the oncological
intervention. Prolonged follow-up in studies such as Ortiz-
Comino et al. and Hinte et al. reveals that restrictions in
mouth opening and shoulder mobility can persist for up to
five years, suggesting the presence of chronic fibrotic seque-
lae that outspread beyond the acute recovery phase. Similar-
ly, the Dutch and Scandinavian cohorts highlight the high
incidence of neck and shoulder impairments after a combina-
tion of both surgical disruption of the spinal accessory nerve
and radiotherapy-induced soft-tissue fibrosis. These findings
align with automatic data showing that radiotherapy initiates
a cascade of fibroblast activation, vascular compromise, and
collagen deposition in the masticatory and cervical muscula-
ture, strengthening the argument for early, proactive inter-
vention [34, 35].

Patients undergoing neck dissections often experience
significant functional impairments, with shoulder droop re-
ported in up to 57% of cases, with disability scores increas-
ing over time [22, 24]. Pain during daily activities worsens
with more extensive dissections, and bilateral neck dissec-
tion is related to the most prolonged impairments, persisting
beyond one year. Neck tightness is commonly reported and
frequently hinders with daily life, with more radical dissec-
tions producing greater long-term limitations. Clinical pre-
dictors of shoulder disability have been shown to associate
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with perceived disability at one-year follow-up, suggesting
that early identification of high-risk patients is essential for
targeted physiotherapy interventions.

4.2. Swallowing Dysfunction and Quality of Life

Swallowing dysfunction emerges as a recurrent and clini-
cally significant issue across the literature. Whether attribut-
able to irreversible scarring and fibrosis [26] or the cumula-
tive toxicity of chemoradiation [29, 32]. Dysphagia carries
profound implications for nutritional status, pulmonary
health, and quality of life. Neck and shoulder dysfunction
have a direct impact on swallowing mechanics, as impaired
hyoid elevation, altered cervical posture, and restricted man-
dibular mobility compound aspiration risk.

Among 105 survivors assessed by Ortiz-Comino et al.
(2020), those with nerve damage had the lowest quality of
life and the most restricted shoulder mobility, while concur-
rent radiation treatment significantly worsened swallowing
scores on the University of Washington Quality of Life (UW
QoL) assessment. Evidence from (Scott et al andSpeksnijder
et al) highlights that preoperative preparation of the shoulder,
neck, and jaw musculature may reduce the severity of swal-
lowing impairments. Hsiang et al. demonstrated that oral
exercises significantly improved swallowing function in sur-
gically treated patients, suggesting that targeted mobility and
strengthening exercises can prevent or mitigate swallowing-
related morbidity.

4.3. Mandibular Mobility and Orofacial Function

Active range of motion measurements using a goniome-
ter have provided valuable insights into recovery trajectories
for mandibular and shoulder mobility in patients treated for
oral cavity cancer. A randomised prospective study with 50
patients (Sandler et al., n.d.-a) employed the European Or-
ganisation for Research and Treatment of Cancer (EORTC)
quality-of-life questionnaire, demonstrating improvements in
mouth opening, although pain remained a limiting factor.
This underscores the need for pain-modulated rehabilitation
approaches to maximise compliance and functional gains.

4.4. Prehabilitation: An Underexplored Opportunity

While postoperative rehabilitation is widely reported in
head and neck cancer care, the concept of prehabilitation,
pre-treatment physiotherapeutic conditioning aimed at opti-
mising physical capacity and mitigating future deficits, re-
mains virtually absent from the reviewed cohorts. This omis-
sion is notable, particularly in light of compelling evidence
from other oncological populations (colorectal, thoracic)
where structured prehabilitation has accelerated postopera-
tive recovery and improved patient-reported outcomes.

For oral cavity cancer, where surgical and radiotherapeu-
tic fields often encompass critical musculature for mastica-
tion, swallowing, and cervical stability, prehabilitation offers
a biologically plausible and clinically promising intervention
[36, 37]. conducted a randomised controlled trial in the
Netherlands involving (stage I11-1V) 49 head and neck can-
cer patients, demonstrating that pretreatment rehabilitation is
feasible, with good compliance and measurable improve-
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ments in function despite the burdensome effects of chemo-
radiation.

From a physiotherapeutic standpoint, prehabilitation
could target three high-risk domains identified in this synthe-
sis. Specifically, interventions targeting mandibular mobility
may involve graded jaw-opening exercises and soft tissue
mobilisation to mitigate the risk of trismus. For cervical-
shoulder function, strategies may include scapular stabilisa-
tion, preservation of accessory nerve function, and postural
retraining to prevent shoulder dysfunction. Additionally,
conditioning of the swallowing musculature can be achieved
through targeted isometric and isotonic exercises designed to
reinforce the function of the influencing factors and tailored
interventions.

Functional outcomes are influenced by a complex inter-
play of surgical extent, reconstruction methods, age, and
radiation fibrosis [24]. Studies consistently report that pa-
tients undergoing surgical plus radiotherapy interventions
have reduced contralateral neck flexion and diminished
overall cervical range of motion. Functional decline is most
marked in the early postoperative months, with partial recov-
ery evident by the one-year mark. This pattern underscores
the importance of early identification of high-risk patients,
targeted exercise programming, and close functional moni-
toring.

Eickmeyer et al. stress that prevention and management
of functional deficits after cancer therapy are best achieved
through close collaboration between physiatrists, physiother-
apists, and oncology specialists. Integrating physiotherapists
into multidisciplinary head and neck oncology teams from
the point of diagnosis could facilitate earlier rehabilitation
evaluations and timely initiation of prehabilitation protocols.
Van Hinte et al. emphasise that early identification of at-risk
patients and implementation of tailored exercise programs
can play a significant role in minimising the severity of long-
term functional impairments.

4.5. Future Research Priorities

Given the heterogeneity in follow-up duration and out-
come assessment across the reviewed studies, future research
should adopt standardised metrics such as the Maximum
Interincisal Opening (MIO) for trismus, the Shoulder Pain
and Disability Index (SPADI) for cervical-shoulder function,
and validated dysphagia scales for swallowing performan-
ceto enable robust interstudy comparisons. Longitudinal de-
signs incorporating pre-treatment baselines would allow for
accurate quantification of prehabilitation effects on the natu-
ral trajectory of functional decline. Additionally, larger mul-
ticentre trials are warranted to evaluate the optimal timing,
intensity, and content of prehabilitation programmes, with
stratification by surgical extent and adjuvant therapy type.

This body of evidence unequivocally demonstrates that
oral cavity cancer treatment is accompanied by predictable
and functionally debilitating impairments trismus, cervical
and shoulder dysfunction, and dysphagia, that persist long
after the completion of oncological therapy. These impair-
ments are mechanistically linked to surgical and radiothera-
peutic injury and are amplified by fibrosis, nerve damage,
and muscular deconditioning.
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This predictable pattern presents a critical opportunity for
physiotherapists to intervene proactively, ideally before
treatment initiation. Integrating prehabilitation into multidis-
ciplinary head and neck oncology care pathways may miti-
gate treatment-related morbidity and expedite restoration of
functional abilities and quality of life. As survivorship gains
increasing priority, proactive rehabilitation founded on early
functional assessment, targeted prehabilitation, and sustained
post-treatment support should be recognised as an essential
component of comprehensive oral cavity cancer care.

The available information highlights the importance of
prehabilitation in oral cavity cancer care, emphasising its
potential to mitigate treatment-related morbidity and im-
prove functional abilities and quality of life. Integrating pre-
habilitation into multidisciplinary care pathways is essential
for comprehensive cancer care, prioritising proactive rehabil-
itation and survivorship.
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