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DESCRIPTION
Head and neck cancer remains a challenging medical condition, 
often requiring a combination of surgery, chemotherapy, and 
radiotherapy for optimal management. While advancements in 
radiotherapy techniques have significantly improved treatment 
outcomes, they also come with a risk of neurological 
complications. Understanding these complications is critical for 
healthcare professionals involved in the care of head and neck 
cancer patients.

Neurological complications in modern radiotherapy

Modern radiotherapy techniques such as Intensity-Modulated 
Radiotherapy (IMRT), Image-Guided Radiotherapy (IGRT), and 
proton therapy have revolutionized the treatment of head and 
neck cancer. These techniques allow for precise targeting of 
tumours while sparing adjacent healthy tissues. However, despite 
these advantages, neurological complications can still occur due 
to the proximity of critical neural structures to the treatment 
field. One of the most common neurological complications is 
radiation-induced neuropathy, which can manifest as peripheral 
neuropathy or cranial neuropathy. Peripheral neuropathy often 
presents with symptoms such as numbness, tingling, weakness, 
and pain in the extremities, while cranial neuropathy can lead to 
deficits in vision, hearing, taste, and swallowing. Another 
significant concern is radiation-induced brain injury, which can 
result from direct radiation exposure or vascular damage leading 
to ischemia and necrosis. Patients may experience cognitive 
decline, memory impairment, motor deficits, and seizures 
months to years after radiotherapy. Furthermore, radiation-
induced optic neuropathy can occur due to exposure of the optic 
nerves and chiasm during treatment of tumours in the orbit or 
adjacent structures. This can lead to vision loss, which may be 
temporary or permanent depending on the extent of damage.

Management and prevention

The management of neurological complications in head and 
neck cancer radiotherapy requires a multidisciplinary approach 
involving oncologists, neurologists, rehabilitation specialists, and 
supportive care teams. Treatment strategies may include 
symptomatic management with medications for pain and 
neuropathic symptoms, physical therapy for motor deficits, and 
speech therapy for swallowing difficulties.

Prevention of neurological complications begins with meticulous 
treatment planning aimed at minimizing radiation dose to 
critical neural structures. Advanced imaging techniques such as 
MRI and PET-CT help in delineating tumour boundaries and 
identifying nearby nerves and blood vessels. Dose constraints are 
then applied to limit radiation exposure to these structures while 
ensuring adequate tumour coverage. Moreover, the use of 
neuroprotective agents such as amifostine and memantine has 
shown promise in reducing the risk of radiation-induced 
neurotoxicity. These  agents  work  by  sifting  free  radicals   and  
modulating excitatory neurotransmission, thereby protecting 
normal neural tissue from radiation damage.

Patient education is also essential in preventing and managing 
neurological complications. Patients should be informed about 
the potential risks of radiotherapy and encouraged to report any 
new or worsening neurological symptoms promptly. Despite 
advancements in radiotherapy technology and supportive care 
measures, neurological complications remain a significant 
challenge in the management of head and neck cancer. Future 
research efforts should focus on developing novel radiotherapy 
techniques with improved sparing of critical neural structures. 
Additionally, studies investigating the efficacy of neuroprotective 
agents and rehabilitation interventions are warranted to 
optimize outcomes for patients undergoing head and neck 
cancer radiotherapy. Neurological complications are a potential 
adverse effect of modern radiotherapy for head and neck cancer, 
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Through multidisciplinary collaboration and ongoing research 
efforts, we can strive to minimize the impact of neurological 
complications and enhance the quality of life for head and neck 
cancer survivors.
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stemming from the proximity of critical neural structures to the 
treatment field. Understanding the mechanisms underlying 
these complications and implementing strategies for prevention 
and management are essential for improving patient outcomes. 
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