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Rehabilitation strategies and results in patients
treated with chemoradiotherapy/radiotherapy for
head and neck cancer: Institutional experience

Abstract

Oncologic treatments, such as Radio- therapy and Chemo-radiation, for head and neck
cancer can cause long-term swallowing impairments (dysphagia) that negatively impact
the Quality of life. Radiation-induced dysphagia consists of a broad spectrum of structural,
mechanical, and neurologic deficits. The goal of this study is to understand the importance
of Onco Rehabilitation during Radiation and Chemo-Radiation to minimize the incidence
of Dysphagia during the Treatment, which ultimately causes delay in Overall Treatment

Time (OTT).
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Oral cancer is the most common cancer in India amongst men (16.1
% of all cancers). Oral cancer is the second most common cancer in
India amongst women (10.4 % of all cancers).! Around 80-90% of oral
cancers are directly attributable to tobacco use.? The mean age of oral
cancer is 50 years.’ Survival rate is (5-years).* The three main types of
treatment for managing head and neck cancer are Radiation therapy,
Surgery, and Chemotherapy. The primary treatments are radiation
therapy, surgery, or both combined; chemotherapy is often used as
an additional, or adjuvant, treatment. The optimal combination of
the three treatment modalities for a patient with a particular head and
neck cancer depends on the site of the cancer and the stage (extent)
of the disease.’

Radiation therapy disrupts tissue homeostasis by damaging
deoxyribonucleic acid (DNA) in the nucleus of rapidly proliferating
cells and disrupts the normal function of the surrounding cells.®
Radiation injuries are clinically classified into Acute, Sub-acute
or Chronic. Early mucosal injuries are attributed to cell death
and subsequent inflammation.” which Causes Oral Mucositis and
Xerostomia. Late deeper tissue responses are attributed to damage to
the vasculature and/or surrounding connective tissue.

One of the most detrimental effects of radiation exposure is the
induction of excessive production of Reactive oxygen and nitrogen
species (ROS). Reactive species are generated during normal and
disease conditions through an oxidative metabolic process within
organelles or through an enzymatic source. When an imbalance occurs
between reactive species and their antioxidant defenses, it can lead to
cell stress and eventual tissue destruction, called oxidative damage.?
Skeletal Muscle Injury is also a detrimental effect of Radiation
Therapy. The degree of skeletal muscle injury during radiation
is dependent on location and variety of tissue types affected.’ '
Previously it was thought that skeletal muscles are Radiation resistant
because of latent mitotic activity of skeletal muscles.!* But functional
decline, muscle weakness and poor range of movement is commonly
reported in Head and neck cancer survivors.'*'® Head and neck
cancer survivors often present with Pharyngeal immobility including

impaired bolus movement including impaired bolus movement during
swallow and post-swallow residue in the posterior pharyngeal wall,
laryngeal vestibule, and Pyriform sinus.!”

Perturbations in motor and sensory pathways can occur as result
of early or late radiation injuries, influencing airway.'® Peripheral
nerves which are innervating swallowing musculature can be
affected by Radiation Therapy. Radiation Therapy can cause thermal
and mechanical damage which ultimately trigger a cascade of
inflammatory mediators like cytokines, neuropeptides and glutamate
signals in oral mucosa.” Oral Mucositis is the most common
complication of radiation therapy, which breaks down the epithelium
lining causing significant pain and discomfort. Nociceptive pain
receptors get depolarised in response to oxidative stress.? Persistent or
uncontrolled pain can result from neuropathic sensory dysfunction.?!
Acute inflammation trauma to vocal folds can elicit immune reactive
effects to sensory in the brain stem .Inflammation and fibrosis can
alter the muscle and nerve electrophysiology . Sensory inputs like
bolus size, taste can be altered due to radiation therapy. Initiation
and regulation of cough and swallowing reflex can be altered due
to radiation therapy.?? Permanent injury to the lower cranial nerves
is a ra progressive complication of radiation therapy. Bulbar palsy
is the most common symptom of radiation induced neuropathies in
head and neck squamous cell carcinoma. . This happens because the
proximity of cranial nerves to the radiation field and near to the highly
susceptible fibrosis area.”

In our Institute we have added Prophylactic Oro-Motor and
Swallowing Exercises and Photobiomodulation therapy from the
very beginning of Chemo-Radiation therapy to improve the long
term swallowing outcomes and reduce the pain sensitivity due to oral
mucositis.

Discussion

Prophylactic Oro motor exercises and swallowing exercises
and Pharyngocise can be used to increase muscle fatigue resistance
attributed to alteration in mitochondria biogenesis, myofiber strength

”IIII Submit Manuscript | http://medcraveonline.com

J Otolaryngol ENT Res. 2021;13(3):70-72.

70

©2021 Patel et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
BY NC

permits unrestricted use, distribution, and build upon your work non-commercially.


https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/joentr.2021.13.00493&domain=pdf

Rehabilitation strategies and results in patients treated with chemoradiotherapy/radiotherapy for head

and neck cancer: Institutional experience

and inhibition of oxidative stress.?*?® Active skeletal muscles are
predisposed to high level of oxidative production, due to rapid
increase in ROS , which produced during muscle contraction.”’
It is crucial that myofibres in swallowing muscles have efficient
antioxidant capabilities to combat Radiation induced ROS. All the
patients who have undergone the Prophylactic Swallowing exercises
during Chemo-Radiation had more normal tongue base and more
normal epiglottic inversion. . Patients have less structural changes
in Genioglossus , Hypoglossus and myolohyoid muscles . Yawning
(Pharyngocise) helps the upward movement of the larynx and the
opening of the oesophagus . Effortful swallow (Pharyngocise)
improves the movement of the tongue base and pharynx. Medelsohns
manceuvre (Pharyngocise) promotes movement of the epiglottis which
improves the function of the larynx and strength of the oesophageal
opening. Maskao Manouever (Pharyngocise) helps to strengthen
tongue muscles for swallowing. Epiglotic control (Pharyngocise)
improves the airway protection during swallowing. Shakers
manceuvre(Pharyngocise) improves th movement of epiglottis and
strengthen the opening of oesophagus . It promotes the upward
movement of the larynx. Resistive tongue exercises (Pharyngocise)
improves the tongue strength and control of food and drink.?

The Photobiomodulation mechanism has been described as
an activation of energy production by the cytochromes in the
mitochondria of oral mucosa cells, by the transmission of electrons.”
The Photobiomodulation promotes rapid regeneration of the
myofibroblasts originating in the fibroblasts and the growth factors of
these fibroblasts maintain repair and cytotoxic protection.*
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