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Abstract : Introduction: Head and neck cancer (HNC) survivors often face significant post-treatment
complications that impair their quality of life and functional independence. This systematic review aims to
evaluate the spectrum of post-treatment complications. The combination of chemotherapy and radiotherapy
(Chemo-radiation) has revolutionized the management of head and neck cancers (HNC), significantly
improving locoregional control and survival rates. However, this aggressive treatment modality is associated
with a wide spectrum of acute and chronic complications that profoundly affect survivors' quality of life
(QoL). Objectives: This systematic review examines the prevalence, mechanisms, of post-Chemo-radiation
complications in HNC survivors, emphasizing the need for multidisciplinary care and survivorship planning.
Methodology: A comprehensive search of electronic databases, including PubMed, Scopus, and Cochrane
Library, was conducted to identify studies assessing complications. Conclusion: Common complications
reported by patients are fatigue, dysphagia, lymphedema, xerostomia, Trismus, Reduction in Functional
Capacity and psychological distress. This review highlights the critical need for integrated, multidisciplinary
approaches along with physiotherapy treatment to address the long-term challenges HNC survivors face.
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INTRODUCTION

Head and neck cancers (HNC) comprise a diverse group of malignancies arising from the oral cavity,
oropharynx, hypopharynx, and larynx. Globally, they represent a significant public health burden, with over
8,00,000 new cases diagnosed annually®. These cancers are often diagnosed at advanced stages due to their
aggressive biological behavior and the nonspecific nature of early symptoms, such as hoarseness, sore

throat, and difficulty swallowing. HNC represents a diverse group of malignancies that arise in the oral
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cavity, pharynx, larynx, and associated structures?. The management of HNC often involves a multimodal
approach, including surgery, radiation therapy, and chemotherapy. While advances in these treatment
modalities have improved survival rates, they are frequently associated with long-term complications that

profoundly impact the quality of life of survivors®.

Chemo-radiation, a combination of high-dose radiotherapy and concurrent chemotherapy, is the standard
treatment for locally advanced HNC. This approach achieves superior tumor control by exploiting the
radiosensitizing effects of chemotherapy, which enhances the cytotoxic impact of radiation on cancer cells*.
Despite its therapeutic benefits, Chemo-radiation is associated with substantial toxicity due to the collateral
damage to surrounding healthy tissues. The anatomical complexity of the head and neck region, housing
critical structures involved in speech, swallowing, breathing, and appearance, further exacerbates the risk of

complications®.

Post-chemo-radiation complications can be broadly categorized into acute and chronic effects. Acute
complications, such as mucositis and dermatitis, typically manifest during treatment and resolve within
weeks of its completion®. In contrast, chronic complications, including xerostomia, dysphagia, Osteo-radio-
necrosis, and neuropathy, may persist for years and significantly impact survivors' physical, emotional, and
social well-being. Moreover, these complications often require ongoing medical, rehabilitative, and

psychosocial interventions, underscoring the need for comprehensive survivorship care®’.

This systematic review aims to provide a detailed understanding of the prevalence, pathophysiology, and
management of post-chemo-radiation complications in HNC survivors. By synthesizing evidence from the
existing literature, the review seeks to inform clinical practice and guide the development of

multidisciplinary care strategies to improve long-term outcomes for this patient population.

Methodology
PRISMA Guidelines and Study Framework

This systematic review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines to ensure methodological rigor and transparency. The search strategy and
eligibility criteria were structured using the Population, Intervention, Comparison, Outcomes, and Study
Design (PICQOS) framework.

Search Strategy

A comprehensive literature search was conducted across PubMed, Scopus, and Google Scholar for studies
published between January 2000 and December 2023. The following keywords and subject index terms

were used: "head and neck cancer,” "chemo-radiation complications,” "treatment complications in head and

neck cancer," "survivorship," and "quality of life."
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The search strategy combined relevant keywords with Boolean operators (AND, OR) and subject indexing
to ensure broad coverage. No restrictions were applied to publication type or article format to maximize the
retrieval of relevant studies. Additionally, the reference lists of all included publications and relevant review

articles were examined to identify additional studies.
Eligibility Criteria
Inclusion Criteria

« Original research articles reporting on Post-Chemo-Radiation complications in head and neck cancer
(HNC) survivors.
o Studies with a minimum follow-up of six months post-treatment.

« Quantitative or qualitative assessments of complications and their impact on quality of life (QoL).
Exclusion Criteria

o Case reports, review articles, and conference abstracts.

« Studies lacking detailed complication outcomes.

« Studies involving palliative or incomplete Chemo-Radiation protocols.
« Studies without specific data on outcomes of interest.

« Atrticles for which full text was unavailable.

« Studies published in languages other than English.
Data Analysis and Extraction

Data extraction and quality assessment were conducted according to PRISMA guidelines. The analysis

focused on complication rates, pathophysiological insights, and management outcomes.

Data extraction was conducted independently by two review authors. The data extraction form was first
piloted by one author, then refined to enhance clarity and ensure comprehensive coverage. The

systematically extracted data items included the following:

1. Study characteristics: Year of publication, sample size, study design, and study setting.

2. Participant demographics and clinical details: Age, cancer subsite, disease stage, and treatment
protocol (e.g., type of Chemo-Radiation).

3. Reported complications: Categorized into acute and chronic effects, along with their management
strategies.

4. Quality-of-life measures and other outcomes: Including adverse events and psychosocial impacts.

Discrepancies between the two reviewers were resolved through discussion and mutual consensus, ensuring

the integrity of the data extraction process.
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Assessed for eligibility
(n=884)

Excluded based on abstract
—> (n=502)

Papers eligible for inclusion
(n=382)

Excluded due to not having full
text articles & other reason
(n=372)

Papers included in study
(n=10)

Results

Total 884 articles were located using key words, title, abstract and study selection criteria from which 502

articles were excluded based on title and abstract, 372 articles did not match the study selection criteria and

were excluded from the study. At the end 10 articles were selected for the review.

Sr. | Author | Sample Study Patient Treatment Key Findings of the Study
No. Size Design Characteristic Details
1 Ling- 341 Not Low-risk IMRT alone IMRT alone was non-
Long specified | nasopharyngeal | vs. concurrent inferior to concurrent
Tang carcinoma chemo- chemo-RT in 3-year
radiotherapy failure-free survival.
2 Loth et 51 Prospective | Oropharynx Radio- Advanced oropharyngeal
al., 2017 cohort cancer chemotherapy; | cancer patients were at
Surgery + higher risk for obstructive
Radio- sleep apnea (OSA) than
chemotherapy | the general population.
3 | Huppertz 33 Prospective Tongue, Radio- High prevalence of OSA
etal., cohort oropharynx, | chemotherapy; | and reduced quality of life
2020 hypopharynx Surgery + in treated patients.
radiation
therapy
4 | Austin J. 702 Cohort Primary head Radiation 62.5% developed severe
lovoli study and neck therapy with oral mucositis (OM);
cancer (HNC) or without 98.6% developed some
chemotherapy degree of OM.
5 | Shrinivas 60 RCT HNSCC IMRT vs. 3D- | IMRT led to better quality
Rathod | (IMRT- patients conformal of life (QOL) scores with
32, radiotherapy comparable disease
3DCRT- outcomes.
26)
6 | Charlott 57 Prospective | Head and neck IMRT Symptoms peaked in
Karlsson study cancer (salivary weeks 4 and 6 of
gland treatment, especially in
sparing); some | those with severe OM,
underwent underscoring the need for
chemo-RT clinical monitoring.
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7 | lIsabella 203 Cross- Non-operative | Radiation with | Higher BMI and N stage
J. Lao sectional HNC patients or without predicted lymphedema;
(secondary) chemotherapy | associated with worsened
swallowing, trismus, and
fatigue symptoms.
8 | Jorine A. 128 Prospective | Head and neck | Radiation with Swallowing function
Vermaire cohort cancer or without declined post-treatment,
chemotherapy with lowest scores 3
months after treatment,
then gradual improvement.
9 Ayako 32 Prospective | Head and neck RT with or OSA prevalence was
Inoshita study cancer without higher before and after RT
chemotherapy | than general population;
despite BMI drop and
increased airway space
post-treatment.
10 | Hendrik | 32 (16 | Prospective | ENT cancer RT with or Connective fibrosis (CF)
Dapper | RT, 16 study patients without after RT mainly affected
no RT) chemotherapy | muscle tissue and fascia;
severity increased with
age and correlated with
clinical range of motion
(CROM).
Sr. No. Complications Reported No. Of Articles
1 Obstructive Sleep Apnea Syndrome 7
2 Oral Mucosits 2
3 Quality Of Life 6
4 Swallowing Disfunction 3
5 Trismus 1
6 Cervical Fibreosis 1

This review includes findings from ten studies investigating various aspects of treatment outcomes, side
effects, and quality of life in patients with head and neck cancers (HNC) undergoing radiotherapy with or
without chemotherapy or surgery.

Treatment Efficacy and Comparisons:

Ling-Long Tang (Study 1) demonstrated that intensity-modulated radiation therapy (IMRT) alone was non-
inferior to concurrent chemoradiotherapy (CCRT) in terms of 3-year failure-free survival for patients with
low-risk nasopharyngeal carcinoma, suggesting a potential for treatment de-escalation in selected patients.
Shrinivas Rathod (Study 5) compared IMRT with 3D-conformal radiotherapy (3D-CRT) in patients with
head and neck squamous cell carcinoma (HNSCC), reporting superior quality of life (QOL) outcomes in the
IMRT group, with comparable disease control.

Oral Mucositis and Symptom Burden:
Austin J. lovoli (Study 4) found that oral mucositis (OM) was a prevalent side effect, with 62.5% of patients

developing severe OM and nearly all (98.6%) experiencing some level of mucositis. Charlott Karlsson

(Study 6) reported that symptom severity, especially OM, peaked during weeks 4 and 6 of treatment,
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emphasizing the importance of monitoring and supportive care during this period.
Swallowing Function and Lymphedema:

Jorine A. Vermaire (Study 8) observed that swallowing function declined after treatment, with the most
significant impact seen three months post-therapy, followed by gradual improvement over two years.
Isabella J. Lao (Study 7) identified higher pre-treatment body mass index (BMI) and N stage as independent
predictors of lymphedema in non-surgically treated HNC patients. This was also associated with worsened
swallowing, trismus, and fatigue.

Obstructive Sleep Apnea (OSA) and Quality of Life:

Loth et al. (Study 2) and Huppertz et al. (Study 3) both highlighted a higher prevalence of obstructive sleep
apnea (OSA) among patients treated for oropharyngeal and other head and neck cancers compared to the
general population. Ayako Inoshita (Study 9) further confirmed increased OSA rates even after treatment,
despite improvements in anatomical parameters such as retroglossal pharyngeal space.

Connective Tissue Changes:

Hendrik Dapper (Study 10) focused on connective fibrosis (CF), finding that RT-induced fibrosis primarily
affects muscle and fascia tissues. This fibrosis was more pronounced with age and correlated with reduced
clinical range of motion (CROM).

Discussion
The management of head and neck cancers (HNC) has evolved significantly over the past decades, with

advances in radiotherapy techniques and a growing emphasis on personalized, patient-centered care. The
studies reviewed offer valuable insights into both the effectiveness of current treatment modalities and the
spectrum of side effects and functional impairments that patients may experience. This discussion
synthesizes these findings to highlight key themes relevant to clinical practice and future research.

Efficacy of Radiation Modalities and De-escalation Strategies:

The results from Tang et al. (Study 1) provide compelling evidence supporting the use of intensity-
modulated radiation therapy (IMRT) alone in selected low-risk nasopharyngeal carcinoma (NPC) patients.
Their findings, demonstrating non-inferiority in 3-year failure-free survival compared to concurrent chemo-
radiotherapy (CCRT), open the door to treatment de-escalation strategies aimed at reducing toxicity
without compromising oncologic outcomes. Similarly, Rathod et al. (Study 5) showed that IMRT provides
better quality of life (QOL) outcomes than three-dimensional conformal radiotherapy (3D-CRT) while
maintaining comparable disease control.

These studies underscore the importance of individualized treatment planning that balances disease
control with long-term functional outcomes. De-escalation may be particularly beneficial in patients who
are likely to experience severe toxicities from concurrent chemotherapy, as well as in those with favorable
tumor biology.

Toxicity and Symptom Burden During Treatment:

Acute treatment-related toxicities remain a significant concern. The findings by lovoli et al. (Study 4)

indicate that nearly all patients undergoing radiation therapy develop oral mucositis (OM), with a
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substantial proportion experiencing severe forms. Karlsson et al. (Study 6) observed that symptom severity
peaks around weeks 4—6 of treatment, coinciding with OM exacerbation. These results highlight the urgent
need for proactive symptom management protocols, particularly for mucositis, which can severely impact
nutrition, hydration, and overall QOL.

Interventions such as prophylactic oral care, low-level laser therapy, and the use of mucosal protectants
may help alleviate the symptom burden. The timing of these interventions is critical, and routine clinical
assessments  during peak toxicity periods can guide appropriate  supportive  care.
Functional Impairments and Long-Term Sequelae:

Functional impairments, including swallowing dysfunction, trismus, and lymphedema, are commonly
reported post-treatment. Lao et al. (Study 7) demonstrated that patients with higher BMI and more
advanced nodal disease are at elevated risk for developing lymphedema, which correlates with worsening of
other symptoms. Vermaire et al. (Study 8) highlighted that swallowing dysfunction is most pronounced
around three months post-treatment and, although it improves over time, may not fully resolve in many
patients.

These findings emphasize the need for early and sustained rehabilitation efforts, including speech and
swallowing therapy, nutritional support, and physical therapy for lymphedema. Regular functional
assessments and early referrals to supportive services can mitigate long-term impairments and enhance
recovery.

Sleep-Related Breathing Disorders Post-Treatment:

A particularly novel aspect of this review is the consistent observation of elevated obstructive sleep apnea
(OSA) prevalence among HNC survivors, as shown in the studies by Loth et al. (Study 2), Huppertz et al.
(Study 3), and Inoshita et al. (Study 9). These studies collectively indicate that structural and
neuromuscular changes induced by radiation and/or surgery can significantly compromise upper airway
patency, predisposing patients to OSA, even in the context of reduced body mass index (BMI) and increased
airway space.

These findings suggest that OSA may be underrecognized in this population. Screening for sleep disorders
should be incorporated into survivorship care, particularly in patients with persistent fatigue, daytime
somnolence, or treatment involving the oropharynx. Polysomnography and timely initiation of interventions
like CPAP may offer significant improvements in QOL.

Tissue Fibrosis and Range of Motion:

Dapper et al. (Study 10) added valuable insights into the late effects of radiotherapy, particularly the
development of connective fibrosis (CF). The finding that CF predominantly affects muscle and fascia and
becomes more pronounced with age is clinically significant. It suggests that older patients may be more
susceptible to mobility restrictions and pain due to post-radiation fibrosis. Importantly, CF was found to
correlate with reduced clinical range of motion (CROM), supporting the need for early physical

rehabilitation and monitoring of musculoskeletal health in HNC survivors.
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Conclusion

This review highlights the evolving landscape of head and neck cancer (HNC) treatment, emphasizing the
dual goals of achieving effective tumor control while preserving patient quality of life. Intensity-modulated
radiation therapy (IMRT) has emerged as a preferred modality, offering favorable oncologic outcomes with
reduced toxicity compared to conventional techniques. However, treatment-related complications such as
oral microsites, swallowing dysfunction, lymphedema, obstructive sleep apnea (OSA), and connective tissue

fibrosis remain prevalent and impactful.

Early identification and management of these complications are critical. Multidisciplinary approaches,
incorporating supportive care, rehabilitation, and long-term survivorship planning, are essential to address
the complex needs of HNC patients. Risk stratification and individualized treatment—such as de-escalation

in low-risk cases—can further minimize harm without compromising efficacy.
Clinical Implications and Survivorship Care

The findings of this review emphasize the need for comprehensive survivorship care that addresses the
multidimensional needs of HNC survivors. Clinicians should adopt a proactive approach to screening and
managing post-chemoradiation complications, integrating rehabilitative therapies and psychosocial support

into routine follow-up care.

The review also highlights the importance of multidisciplinary care involving oncologists, speech and
swallowing therapists, dietitians, and mental health professionals to address the diverse challenges faced by

survivors
Future Directions & Research Gaps

Several research gaps were identified during this review:

o Limited Long-Term Data: There is a lack of studies investigating long-term complications,
particularly those emerging years after treatment. Prospective longitudinal studies are essential to
capture these outcomes.

e Underreporting of Psychosocial Outcomes: Few studies comprehensively assessed the
psychological and social impacts of post-treatment complications. Future research should prioritize
QoL assessments and psychosocial interventions.

e Need for Standardized Outcome Measures: Variability in reporting and assessing complications
hinders meaningful comparisons across studies. Standardized outcome measures are crucial for

advancing research and clinical care.
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Emerging Therapies: Further research is needed to evaluate the efficacy of novel therapeutic
approaches, including radioprotective agents, regenerative therapies, and targeted interventions for
OSA and swallowing dysfunction.

Limitations of study

A major strength of this review is its comprehensive approach, which included a broad range of

complications and outcomes. However, certain limitations must be acknowledged:

10.

Heterogeneity of Studies: Differences in study design, patient populations, and outcome measures
limited the ability to perform quantitative synthesis.

Language Restriction: Studies published in languages other than English were excluded,
potentially introducing selection bias.

Publication Bias: The review primarily included published studies, which may overrepresent
positive findings.
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