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§  Prevalence of Head and Neck Cancer (HNC) 

§  Oncologic Treatment Options for HNC 

§  Framework for baseline and proactive speech 
pathology services in a multidisciplinary clinic 
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Outline 



Head and Neck Cancer (HNC) 

§ Nasal Cavity 
§ Oral cavity  
§ Oropharynx 
§ Hypopharynx 
§  Larynx 
§ Salivary Gland 
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Prevalence of Head and Neck Cancer 

§ Despite a decrease in prevalence of smoking in the USA  
§  Decrease in smoking related cancers 

§ Dramatic increase in prevalence of oropharyngeal cancer due 
to a virally mediated form à HPV. 
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Human Papilloma Virus (HPV) 

§ Sexually transmitted infection. 
 
§ Very common in the U.S. 
 
§  In some, oral HPV leads to HPV associated HNC (viral DNA 

infection). 
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HEAD & NECK CA 

• Epidemiologic shift: HPV+, non-smoker, non-drinker  

“New” head and neck patient (Deschler et. al, 2014) 

Males > females in their 40s and 50s 

High cure rates (Chaturvedi et. al, 2008) 

 
• Younger survivors living with treatment-induced side  

effects, DYSPHAGIA. 



 



9 Chaturvedi et al. (2011) Human Papillomavirus and Rising Oropharyngeal Cancer Incidence in the United States 



TNM Staging Model  

§ T: tumor size and/or location  
§ N: degree of lymph node involvement  
§ M: presence or absence of distant metastasis 
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TNM Classification  

T: Tumor size or extent of 
involvement 

TX: Primary tumor cannot be assessed 
T0/Tis: Unknown primary  
T1: Tumor < 2 cm greatest dimension 
T2: Tumor > 2cm < 4 cm in greatest dimension  
T4: Tumor invades adjacent structures 

N: Nodal Involvement NX: Regional lymph nodes cannot be assessed 
N0: No regional lymph nodes 
N1: Single ipsilateral node < 3 cm 
N2(a-c): Single ipsilateral node 3-6 cm, or multiple nodes < 6 cm 
N3 (a,b): > 6 cm, single or multiple 

M: Metastases MX: Distant metastases cannot be assessed 
M0: No distant metastases present 
M1: Distant metastases (most commonly lung) 
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AJCC Staging N0 N1 N2 N3 

T1 I III IV IV 

T2 II III IV IV 

T3 III III IV IV 

T4 IV IV IV IV 
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HPV+ Staging N0 N1 N2 N3 

T0 N/A I II III 

T1 I I II III 

T2 I I II III 

T3 II II II III 

T4 III III III III 

* Stage IV is reserved for metastatic disease 
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Head and Neck Cancer – Induced Dysphagia 

§ May be secondary to mechanical effects of the tumor. 
 
§ Tumor-related pain. 
 
§ A direct sequela of oncologic treatment. 
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Head and Neck Cancer – Induced Dysphagia 

•  As high as 40% at initial cancer diagnosis (Stenson et al., 2000).  
 
•  As many as 70% of HNC patients are left with permanent swallowing 

deficits following cancer treatment (Nguyen et al., 2002). 
 
•  Silent aspiration can be as high as 18.5% at time of cancer diagnosis 

and range from 22-65% after cancer treatment (Denaro et al., 2013). 

•  Discrepancies between patient perceived impairment and 
pathophysiology (Rogus-Pulia et al. 2014; Arrese, et al., 2017).  



Baseline Assessment Components 

§ Patient reported outcomes 
§  Pain 
§  Swallowing 
§  Speech 

§ Measures of strength and range of motion 
§ Speech sample 
§ Swallowing Assessment 
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OUTCOME MEASURES 

• Patient perceived Impairment EAT-10 
• Functional Oral Intake Scale (FOIS) 
• Maximum Mandibular Opening MMO 
• Anterior lingual pressure 
• Reported pain level 
• Mucositis Rating (CTCAE) 
• Instrumental Assessment 



Eating Assessment Tool – 10 (EAT-10) 

To what extent are the following scenarios problematic to you? 0 1 2 3 4 

1.  My swallowing problem has caused me to loose weight 

2.  My swallowing problem interferes with my ability to go out for meals 

3.  Swallowing liquids takes extra effort 

4.  Swallowing solids takes extra effort 

5.  Swallowing pills takes extra effort 

6.  Swallowing is painful  

7.  The pleasure of eating is affected by my swallowing 

8.  When I swallow food sticks in my throat 

9.  I cough when I eat 

10. Swallowing is stressful 

	Belafsky	et	al.,	2008	



Functional Oral Intake Scale (FOIS) 

LEVEL DIET LEVEL: 

Tube
Dependent

1.  No oral intake 

2.  Tube dependent with minimal oral intake 

3.  Tube dependent with consistent oral intake of liquid or food 

Total
Oral
Intake

4.  Total oral intake of a single consistency 

5.  Total oral intake with multiple consistencies - special preparation 

6.  Total oral intake - no special preparation, must avoid specific foods 

7.  Total oral intake with no restrictions 



TheraBite Range of Motion Scale 

How to Measure MMO Using the TheraBite®: 
•  Instruct the patient “I will place this opening 

on your bottom tooth or gum, you will open 
as wide as you can, and I will read the 
number that contacts your top tooth or gum” 

•  Place the notch on the patients lower 
central incisor 

•  Verbally instruct and encourage the patient 
to stretch their jaw open as wide as they 
can  

•  Read the number that contacts the bottom 
edge of the top incisor or gum 

 



Lingual Strength 

The Iowa Oral Performance Instrument (IOPI) objectively measures:  
1) Tongue strength and endurance 2) Lip strength and endurance 
 
How to Measure Lingual Strength Using the IOPI: 
ü  Instruct the patient “Using your entire tongue, push the bulb against 

the roof of your mouth as hard as you can.” 
ü Have the patient open their mouth and place the bulb on top of the 

tongue in the “anterior” position – the hard palate just behind the 
alveolar ridge 

ü Have the patient gently close their mouth around 
    the tubing with the bulb in place  
ü  Instruct and encourage the patient to push 



•  HNC patients often report that their swallowing is superior to actual 
performance observed during fluoroscopy or endoscopy (Kendall et al., 2014; 
Lazarus, 1993). 

 

•  Less than half of dysphagic patients report their dysphagia symptoms to 
health care professionals unless they are directly asked about their 
swallowing-related difficulties (Cichero & Clave, 2012; Ekberg et al., 2002). 

 

•  However……Patient report remains an essential aspect of dysphagia 
management.   

Head and Neck Cancer – Induced Dysphagia 



Importance of Dysphagia 
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 Patient Report and Objective Pathophysiology 

 
 
Eating Assessment Tool-10 

 (EAT-10) 
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Dysphagia. 2016 Aug 18. 
Relationship Between the Eating Assessment Tool-10 and Objective Clinical 
Ratings of Swallowing Function in Individuals with Head and Neck Cancer. 
Arrese LC, Carrau R, Plowman EK. 



54 y/o male
H/o: Nasopharyngeal Ca
Completed chemoradiation therapy 
in 2003

EAT-10 score = 12/40
MBSImP = 35/51
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Patient Oral Intake 

 
        FIOS 
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Relationship between oral intake, patient perceived swallowing impairment, and 
objective videofluoroscopic measures of swallowing in head and neck cancer 
patients. 
Arrese et al. 
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Treatment for HNC 

§ Surgery 
 
§ Radiation Therapy  
 
§ Chemotherapy 
 
§ Biologic Agents 

§ Multimodality 
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§  6,400 patients across 51 studies 
§ Two standard approaches:   

§  Surgery +/- RT  
§  RT +/- neck dissection 

§ Equivalent survival and local regional control 
§ Complications in the surgical group 
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Chemoradiation 

38 



Radiotherapy 

§  Intensity-modulated radiation therapy (IMRT) and volumetric arch 
therapy (VMAT) - standard of care  

§  Acute and late effects of radiation on normal tissues are dependent 
on:  

§  RT field 
§  Dose per fraction 
§  Number of fractions, (including fractions per day)  
§  Inter-fraction interval 
§  Total dose 
§  Duration over which the dose is delivered  
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Chemotherapy 

§ Systemic Therapy 
§ Radiosensitizer 
 

§  Neoadjuvant (induction) 
§  Concurrent (concomitant) 
§  Adjuvant (post-op) 
§  Palliative 
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Acute Toxicities 

41 
Rosenthal et al. (2014) Patterns of Symptom Burden during Radiation Therapy or Concurrent Chemoradiation…. Cancer 



42 Rosenthal et al. (2014) Patterns of Symptom Burden during Radiation Therapy or Concurrent Chemoradiation…. Cancer 



43 Rosenthal et al. (2014) Patterns of Symptom Burden during Radiation Therapy or Concurrent Chemoradiation…. Cancer 



Xerostomia – what happened to my saliva? 
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Defining 
Xerostomia 

 

 

 
 

•  Xerostomia:  the 
perception of dry 
mouth (Nederfors, 
2000) 

•  Hyposalivation: a 
measured decrease 
in amount of     

    saliva produced 
 

Courtesy of Nicole Rogus-Pulia, PhD 



Hyposalivation and Swallowing 

Hyposalivation 
Decreased 

bolus 
lubrication 

Resistance to 
bolus 

movement 

Residue 
Slowed transit  

Courtesy of Nicole Rogus-Pulia, PhD 



Changes in 
Salivary 
Composition  
after Radiation  

§  Saliva becomes ropey, thick, & tenacious (Bruce, 
2004, Dirix et al., 2006) 
 
§  Disproportionate effect of radiation on serous 

glands 
 

§ Changes in salivary components after radiation 
(Almstahl et al., 2001;  de Barros Pontes et al., 2004): 
§  Decrease in mucoglycoproteins 
§  Decrease in total protein  
§  Decrease in amylase 
 

Courtesy of Nicole Rogus-Pulia, PhD 



Perceived 
Swallowing 
Effort 



Salivary 
Viscosity 

§  Salivary viscosity higher following radiation (Pinna et al., 
2011) 

§  Salivary viscoelasticity increases with age (Zussman et 
al., 2007) 

§  Higher salivary viscoelasticityà poor oral health and 
less co-aggregation of bacteria 

 



§  Commercially available products 
§  Contain carboxymethylcellulose or other lubricants- 

form a slippery film on tissues 
§  Various forms:  gels, sprays, toothpaste, rinses 
§  Examples:  

§ Oral Balance 
§ Biotene 
§ Saliva Orthana 
§ Mouth Kote 
§ Salivart spray 
§ Caphosol 

§  Papain (enzyme in fruit of papaya plant; tablets or 
Goya juice)- treat viscous saliva 

Saliva 
substitutes 
and 
lubricants 



Other 
options 

§  Drugs- Pilocarpine hydrochloride 
(Salagen); Interferon-alfa lozenges 
(Cummins et al., 2003) 

§  Acupuncture- improvement in 
xerostomia ratings but not salivary 
flow rate (Simcock et al., 2012) 

§  Dietary modifications- soft, moist 
food; papaya juice 
§  Intraoral electrostimulator 
(Alajbeg et al., 2012) 
§  Salivary gland transfer for 
irradiated patients 



Dysgeusia 

§  Impaired taste 
 

§  Common – directly associated with RT dose and volume of tongue 
within the radiated field 

§  Partially (mostly?) recovers over time 
§  Directly impacts oral intake 
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Odynophagia 

§ Painful swallowing 
§  Typically associated with oral and/or pharyngeal mucositis 
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Mucositis 

§  Inflammation and ulceration 
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Mucositis	Grading	Scales	
CTCAE version 4.03: Common Terminology Criteria for Adverse Events 
                                                                                    Grade 

Description 1 
Asymptomatic or 
mild; intervention 

not indicated 

2 
Moderate pain; 
not interfering 

with oral intake; 
mod diet 
indicated 

3  
Severe pain; 

interfering with 
oral intake 

4 
Life-threatening; 

urgent 
intervention 

indicated 

5 
Death 

WHO: World Health Organization 

Description  0 (none) 
None 

I (mild) 
Oral soreness, 
erythema 

II (moderate) 
Oral erythema, 
ulcers, solid diet 
tolerated 

III (severe) 
Oral ulcers, 
liquid diet only 

IV (life-
threatening) 
Oral 
alimentation 
impossible 
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Mucositis 
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Tissue Changes from xRT 

•  Acute phase of injury, structures within the radiation field become 
edematous.  

•  As vascular changes progress there is a loss of muscle fibers, decrease in 
fiber size, necrosis, and stiffening of muscles (i.e., fibrosis).  

•  These changes adversely impact the neuromuscular structures involved in 
swallowing, resulting in radiation-associated dysphagia (RAD). 

•  Further progression of the neuromuscular insult can result in persistent 
dysphagia or even late-RAD, which can first present or progress 
substantially decades after radiotherapy; 35-40% incidence. 

•  Late-RAD is typically observed after the delayed onset of mono or 
polyneuropathies of the lower cranial nerves resulting in profound 
impairment; <10% incidence. 



Framework for non-surgical patients 

Baseline 
Swallow 

Assessment 

• Individualized plan 
of care 

• Establish 
expectations 

Proactive 
Therapy  

(Eat & Exercise) 

• Encourage oral 
intake throughout 
(chemo)radiation 

• 6-8 swallow 
exercises performed 
daily 

Post-treatment 
Surveillance 

• Encourage continued 
exercise 

• Provide systematic and 
objective assessments 
of swallow function 

• Maintain a functional 
status 



PREVENTION VS MAINTENANCE VS 
REHABILITATION 

 
• Neuromuscular effects of treatment: edema; scarring; fibrosis 
 
• Proactive/early intervention improves long-term outcomes. 
 
• Rehab – persistent dysphagia: biofeedback, bolus- and device-
driven therapies. 
 
• Maintenance: required with non-surgical therapies (xRT and CRT) 



THERAPEUTIC EXPECTATIONS 

 
• Impairment based on peripheral damage 
 
• Surgery vs. ‘organ sparing’ 
 
• Multimodality therapies are common; 80% receive xRT 
 
• 39-64% have chronic deficits following CRT 
 
• Determine Rehabilitation vs. Maintenance 
 
• Patient Goals 



S
ym

pt
om

 Safety 

Efficiency 

Anatomical 
Changes 

Reduced 
ROM 

Reduced 
Strength 

Impaired 
Lubrication 

Swelling 

Fibrosis 

Xerostomia 

Head and Neck Specific Consideration 
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Case Studies 
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Surgical Intervention 



§  The next several slides are not meant to provide 
“cookbook therapy” but instead designed to 
highlight the predictive nature of surgical 
intervention. 
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Post-op Consideration 
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Lip 
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Floor Of Mouth (FOM) 
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Oral Tongue 
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Mandible 
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Maxilla  
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Retromolar Trigone 
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Oropharynx 
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Pharyngeal Wall Cancer 



Laryngeal Cancer 





Total Laryngectomy: Patient Education and Counseling 

 
§ Anatomical Changes 
§ Speech Options 
§ Swallow Function 



Anatomical Changes 
 http://www.inhealth.com/voicerestorationwhatsalary.htm 



Anatomical Changes 

§ Permanent tracheostoma - ~ size of the 
trachea 

No longer breathing out of your mouth or nose 
Neck breather only 
Can’t valve to hold your breath – no swimming 
 May have difficulty with heavy lifting 

§ Removal of voice box/sound source 
§ Neo-Pharynx opens into the esophagus 

No way to aspirate  



§  Sound source is gone! 
§  Power and filter are separated 

§  What needs to happen? 
§  New source with power and flow through filter 

Alaryngeal Speech Options 



Methods of Alaryngeal Speech 

1.  Artificial Larynx/Electrolarynx 

2.  Esophageal Speech 

3.  Tracheoesophageal (TE) Speech 



§  Placement, Seal 
§  “Sweet Spot”  

§  Articulation 
§  Intra-oral whispers 

§  Timing 
§  On/Off button control 
§  Reduced speech rate 

§  Volume/Intensity ? 
§  Pitch ? 

Electrolarynx – Basic Concepts 



Tracheoesophageal Speech 

83 

§  Tracheoesophageal Fistula 
§  Allows airflow from lungs into 

the neopharynx 
§  Air flow/pressure à vibration 
§  Vibration à sound 
§  Sound àshaped into speech  
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Case Studies 



Loni.arrese@osumc.edu 


