
Those Thrilling Days of 
Yesteryear 

Or  
How Care of the Laryngectomee has 

Evolved in the Last 30 Years 
(Actually since 1980) 



Organization 

• Overview of the three methods of speech 
rehabilitation s/p total laryngectomy 

• Some time on esophageal speech, a dying 
art 

• Questions and Discussion 
• Frequently encountered problems 



So what are we losing? 

Total laryngectomy is complete 
amputation of the larynx resulting in 

permanent separation of the upper and 
lower airways. 
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6hl%3Den%26sa%3DG  



• A. Creation of Voice—Phonation 
– Vibrating body—vocal folds (usually) 
– Power source—exhaled (usually) pulmonary air 

• B. Airway Protection 
– Retraction of epiglottis 
– Medialization of ventricular and vocal folds 
– Increased subglottic pressure 
– Abrupt pressure release in coughing/throat clearing 

• C. Facilitation of Swallowing through assisting 
in upper esophageal lumen dilation 

• D. Quality of Life 

Functions of the Larynx 



With respect to inhaled air: 
• A. Humidify 
• B. Filter 
• C. Warm 

Functions of the Upper Airway 



With respect to exhaled air: 
• A. Pathway for egress 
• B. Pathway for clearing/cleansing 

Functions of the Upper Airway 



With respect to nutrition 
• A. Olfaction 
• B. Improved gustation 
• C. Increased salivary flow 
• D.  Pathway for bolus to hypopharynx 
• E. Quality of Life 

Functions of the Upper Airway 



Prior to 1980 rehabilitation 
focused on re-establishing speech 

Esophageal speech-The PREFERRED option 

    Electrolarynx 



Artificial Larynx 

• Pneumatic 
• Electronic (battery powered) 
• Neck Held 
• Oral Connector 
• Intra-oral 



1929: The Artificial Larynx          The first artificial 
larynx developed by AT&T Bell Labs was purely 
mechanical. A metallic reed vibrated inside a tube that 
was connected, by the speaker, between the mouth and the 
stoma, an artificial opening in the speaker's throat. Air 
forced up the windpipe, through the tube and across the 
reed, was then manipulated in the speaker's mouth to 
create artificial speech.  
In 1960, AT&T Bell Labs replaced the mechanical 
artificial larynx with an electronic version. This required 
no stoma, and could simply be held against the speaker's 
throat. A vibrating driver in the larynx replaced the 
sounds made by vocal cords, which could then be formed 
into words by the speaker. AT&T made it available at cost 
worldwide.  
 



Early Pneumatic Artificial 
Larynx 
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• Placement, per S. Salmon, the Sweet Spot 
• Seal 
• Timing 

– On/Off coinciding with speech 
– Slow down rate of speech slightly 

• Volume/Intensity 
• Pitch 
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Oral Adapter 
(http://luminaud.com/ 
betterlivingnow.com) 



•Quick to learn 
•High “success” rate 
•Success is in the eye of the user: Yes, I can use 
it; but I hate it! 
•Can be externally placed or intraoral 
•Power source can be independent of patient 



Well Used 



•No Medicaid reimbursement (varies by State) 
•Cost: $450-$3000 
•Medicare allowed fee about $550 

– Pt. out of pocket about $110 
•Finding the right device 

– Luminaud Corp. currently lists 7 
•Pt. preference 
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Esophageal Speech 



Some Basic concepts 

•  Esophageal Voice 
o Esophagus is the air reservoir 

� Capacity 60-90 mL. or about 0.25-0.4 cup  
o Upper Esophageal Sphincter (UES) is 

the vibrating body 
� basically remnant tissue 

� Varies greatly across persons, as did their 
surgeries 



Some Basic concepts 
• Basic Problem: Move air from 

mouth/throat into esophagus 
o Air is a fluid. 
o Movement is driven by pressure: high to 

low. 
o We need higher pressure in the 

mouth/throat. 
o We need lower pressure in esophagus. 
o The UES needs to relax enough to 

admit/release the air, but remain tonic 
enough to capture the air. 



Some Basic concepts 

This movement of air is, in principle, 
the same for tracheoesophageal 
speech as well. 
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Higher Pressure 

 

Balanced Tonicity 

 

Lower Pressure 



•Hands free 
•No external device 
•Mechanism entirely anatomical 



•4-6 months to learn 
•50:50 chance of success 
•Hyper or hypo tonic UES 
•Reduced loudness 
•Delay therapy until 4-6 months post-
radiation 
•Lack of competent clinicians 





•Much less affected by hypotonic UES. (Still 
very affected by hypertonic UES.) 
•Louder,  longer speech 
•Faster to learn than esophageal, but not as fast as 
artificial larynx 
•Bottom line is that pts. and families seem to 
prefer it. 

TE Speech Advantages 



•Requires a voice prosthesis. 
•Voice prosthesis is a mechanical valve and 
“wears out.”  

–Wear and tear vs. fungal colonization 
–Leading to aspiration 

TE Speech Problems 



•Voice prosthesis must be removable.  
•Optimal length of v.p. changes over time 

–Typically shorter 
–Longer d/t weight gain or recurrence 

•Proliferation of prosthetics 
•Need for competent clinicians 

TE Speech Problems 



•To stent the tracheoesophageal fistula and 
prevent stenosis 
•To serve as a conduit for pulmonary air to enter 
the esophagus  vs.  
•To provide a check valve so that food/fluid 
cannot enter the airway 

What is a Voice Prosthesis? 

A Small Silastic Tube with a One-
way Valve Used 
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Blom and Singer started 
us with  



• The Low Pressure v.p. 
• A second diameter (16 Fr. original and 20 Fr.) 
• More lengths (about every 2 mm from 6 mm. 

to 28 mm.) 
• A second company came and went (Bivona) 

and a third came and stayed (Atos). 
• Atos brought with them three new v.p.s and 2 

additional diameters 

I’m not even going to the ones that 
didn’t stay around long; but the 
duckbill was joined by 



InHealth Low Pressure & 
Atos Provox v.p.s 



Level Esophageal Speech Acquisition 
 Sound    Speech 
7  None     None 
6  Involuntary   None 
5  Voluntary     None 
 Inconsistent 
4  Voluntary     Vowels 
 Consistent     Monosyl. 
3  At will   Single word 
2  Continuity   Word groups 
1  Automatic   Connected Speech 

Wepman Scale for Esophageal Speech Acquisition 



Esophageal Voice 
Methods 

• Two or three methods:  

• 1 or 1a. Dutch Method/ Plosive 
injection  

• 1b or 2. Glossal pharyngeal 
press  
 Tongue Press  

 Lip Press  

• 2 or 3. Inhalation method  



Esophageal Voice 
Methods 

• Same or different?  
• 1 or 1a. Dutch Method/ Plosive 

injection  
• 1b or 2. Glossal pharyngeal press  

 Tongue Press  
 Lip Press  

• These two methods rely on creating 
high pressure in the mouth/throat to 
“force” air into the upper esophagus. 



Esophageal Voice 
Methods 

• 1 or 1a. Dutch Method/ Plosive 
injection  

• In English (and other languages), 
p, t and k are produced with high 
spikes in intraoral air pressure.  



Esophageal Voice 
Methods 

• 1b or 2. Glossal pharyngeal 
press  
 Tongue Press  

 Lip Press  

• Also Glossal press 



Esophageal Voice 
Methods 

• Inhalation method  

• The esophagus passes through 
the thorax/chest making it 
subject to the same 
aerodynamics as the lungs.  

• Low pressure in chest = low 
pressure in esophagus  

• UES prevents aerophagia 
(ingestion of air) 



Esophageal Voice Methods 
Inhalation method  

 • BUT UES is weakened following 
laryngectomy.  

• Some persons can simply draw 
air into the esophagus as part of 
the act of breathing.  

• I personally have found this 
method hard to train. 



Complicating Conditions 

• Radiation therapy 
• Extent of surgery 
• Recurrence of the cancer 
• Emotional State 
• Mental State 
• Motivation 
• Hearing Loss 
• Travel to Clinic 



• Post-operative fistula 

• Weakness of  
o Velopharyngeal port 
o Lips 

o In cancer of the head and neck, one or 
both may be affected by the tumor or 
the excision 

Complicating Conditions 



• Frequently termed PE spasm  
o Not a true spasm, as it is the typical 

state of the PE segment 
o The common response to esophageal 

insufflation 

o Typically weakened by the surgery. 
o Therefore, not a “health” issue.  

Complicating Conditions 



• Excessive tonicity of UES. PE 
segment opposes airflow too 
vigorously 
o Can interfere w/ entry of air into 

esophagus 

o Can interfere w/ release of air from 
esophagus 

o Or both 

• Frequently termed PE spasm 

Complicating Conditions 



These complicating conditions 
also affect tracheoesophageal 
speech, largely because the same 
vibrating source is used. Only the 
power source is different. 



Initial Goals 

• Emphasize sound/phonation, not 
speech. 
o Berlin’s 1st goal is consistent phonation 

o Wepman’s levels 4-7 

• Low stress, low tension 
o Pressure does not facilitate progress 

• Focus on success--Cheerleader not 
Analyst 
o Until consistency is high, accept 

klunking/grimacing/stoma noise 



• Commitment to Practice DAILY 
o Not less than one hour 
o Break into segments 

• Pace of therapy 
o Performance tends to plateau or decline 

w/ extended practice 

o Focus on increasing # of trials 

o Some tasks are more demanding than 
others 

Initial Goals 



Initial Sessions 

• Emphasize need for multiple trials: 5 
or 10 
o Berlin’s Conistency 

o Wepman’s levels 5, 6, 7 

• Are there any words which have just 
slipped out? 

• Can you burp? 

• Show me: 
 



• Watch what they do: 
o Initial plosive syllable? 

� What was the consonant/vowel 
combination? 

o Multiple tongue pumps? 
� On which “pump” did the air go in? 

� Could you hear it? 

o Inhalation? 

o How much priming did it take? 

 

Initial Sessions 



Isn’t it just like swallowing? 
NO!! 

Swallowing 
• 1. In the 

pharyngeal and 
esophageal 
phases is 
reflexive-
autonomic.  

• 2. Deliver bolus to 
stomach w/o 
regurgitation 

Esophageal voice 

• 1. Is Volitional-cortical  
 
• 2. Propel air just past 

UES and immediately 
return it for voice 



Swallowing 
• 3. Can take several 

seconds to 
complete  

• 4. Requires a bolus 
• 5. Cannot be 

repeated rapidly 

Esophageal voice 

• 3. Must occur in 
about ½ sec.  

• 4. No bolus 

• 5. Must be repeated 
frequently and quickly 

 

Isn’t it just like swallowing? 
NO!! 



Burping 
• 1. Gastric  

 
• 2. “gasses”, 

maybe air  
• 3. Apparently 

unaffected by PE 
spasm 

Esophageal voice 

• 1. Not gastric, barely 
esophageal  

• 2. Air 
• 3. Unfortunately the 

only real symptom of 
PE spasm for most 
people 

Isn’t it just like swallowing? 
NO!! 



No Sound! Now What? 
Breakdown the Process 

• Inhalation 
o Increase duration of pressure drop 

� Longer breath 

� Occlude stoma 

o Make the pressure drop sharp: 
� Sniffing 

� Catching your breath 

• Glossal press 

• Dutch Method 



• Glossal press 
o Puff out your cheeks. 
o Hold that air and push it to the back of 

your mouth. 
o Increase the pressure by pushing your 

tongue against the pocket of air. 

No Sound! Now What? 
Breakdown the Process 



• Glossal press-continued 
o Push further back and feel the pocket 

moving downward 

o Keep pushing until you feel/hear it 
pass through the floor of the throat. 

o Let it go. 
o Or make it quicker, “hot potato in the 

throat.” 

No Sound! Now What? 
Breakdown the Process 



• Dutch Method 
o Practice “popping” sounds: p, t, k, ch 

o Make the “pop” louder 
o Add a vowel 
o Make the vowel louder 
o Really needs lots of trials 

No Sound! Now What? 
Breakdown the Process 



Polishing 

• Precise articulation 

• Phrasing 

• Slower rate of speech 

• Emphasize shifts in pitch and 
loudness 

• Contrastive and Lexical Stress 



• Polishing requires that the basics are in 
place. 

• Polishing is not the elimination of bad 
habits. 

• Polishing is taking available abilities and 
improving them. 

• Polishing, therefore, occurs late in the 1st 
year or in the 2nd year of therapy 

• “Polishing” too early is frustrating to the 
speaker 

Polishing 



Articulation 

• Precise voiceless plosives + ch 

• Contrast voice and voiceless 
o Too frequently –voice is heard as +voice 

• Contrast nasals vs. non-nasal 
cognates 
o Too frequently +nasal is heard as –nasal 
o Due to need for tight velopharyngeal 

closure to push air into esophagus 



Inflection 

• Controlled pitch--F 

• Controlled loudness--I 
• Controlled syllable duration--T 

• Controlled pausing--T 

• Per Jim Shanks: F.I.T.: Frequency, 
Intensity, Time 



Frequency/Pitch 

• Good esophageal speakers have 2-3 
tone range and USE it. 

• Avoid Monotone Voice 

• Practice Low/Mid/High Pitch 
o Vowels 

o Monosyllables 

o Multisyllables and phrases 



Intensity/Loudness 

• Good esophageal speakers have about a 6 
dB range and USE it. 

• Avoid Monotone Voice 
• Per Jim Shanks, start soft 

o Reduces effort 
o Reduces stoma noise 
o Reduces klunking 
o But spouses and friends tend to be a little hard 

of hearing 



Time 

• This is a complex variable 

• Rate of speech 
o Relates directly to pause time 

• Ability to sustain voice 

• Onset of vocal fatigue 

• Ability to control syllable/vowel 
duration 



Phrasing 

• Pause at points of juncture, e.g. 
Where is there a comma? 

• Mark newspaper articles 

• Short poems such as limmericks 



Examples 
• Contrastive Stress Practice. Here is 

another fun activity. Have students 
write 10 FALSE sentences. They 
could be about anything, as only as 
they are not true. Next have students 
read the statements to their partner. 
The partner must correct each of the 
incorrect statements. 
(http://www.soundsofenglish.org/tips.
htm#stress) 



Stress 

• High vs. Low Pitch 

• Loud vs. Soft 
• Questions vs. Statements (Lexical) 
• Exclamations (Contrastive) 
• Emotions: Mad, Happy, Sad, etc. 
 



Special Issues 

• Feminine Voice 
o Voice must be established first 
o Use as much pitch range as possible 

o Use rising intonations 

• Flap Reconstruction-Very little 
tonicity 
o Altered posture for improved quality 

o Pressure applied to “PE” segment 



Special Issues 

• Use of an amplifer 

o ID the need, e.g. Where do you need it. 
o How to use it: 

� Hold microphone to the side 
� Set loudness only as loud as needed 
� Practice 
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Overextension of V.P. into 
Trachea 



Key Points 

• 1. V.p. slides in and out easily 
• 2. Typically speech is unaffected 
• 3. There may be leakage around the v.p. 
• This v.p. is too long. This often occurs in 

the early recovery period. 



Solution 

• Resize TEF and 
refit v.p. 

 



Overextension of V.P. into 
Trachea 

• This is a 
keloid 
(hypertrophic 
scar). 

• But same 
effect from a 
granuloma. 



Key Points 
• 1. V.p. does not slide in and out easily, 

probably not at all.  
• 2. You cannot push it back into position 
• 3. Typically speech is changed, more 

strained, difficult to produce 
• 4. The esophageal opening of the TEF may 

be stenosed. 
• 5. The common wall may be separated. 



Solution 

• Dilate to re-
establish open 
tract (if not 
closed) 

• Resize TEF and 
refit v.p. 

• Refer to surgeon 
 



Solution 

• Keep a variety of 
diameters of catheters 
around. 

• I try to have 8 to 22 Fr. 
• You may need to stent 

with a catheter for a week 
to allow common wall to 
realign 

 



Looks too long, but not really 



Key Points 
• 1. V.p. does not slide in and out easily, but 

may have some play to it.  
• 2. Look at the TEF itself more closely 
• 3. Speech is usually not the problem. 
• 4. Leakage at the site of the defect is the 

pt.’s complaint. 



Solution 

• Back to the surgeon for augmentation of 
TEF. 

• Not much an SLP can do. 
• Maybe a wider v.p. 
 



What the catalogs don’t show 



PATIENT-INSERTED CLINICIAN-INSERTED 

• Must train pt. to care for, clean 
and replace 

• Pt. orders v.p. direct from 
manufacturer 

• Cheaper (a lot cheaper)  
• Generally does not last as long 
• Requires a certain amount of 

manual dexterity and visual 
acuity 

• Must train pt. in care. 
 
• Pt. must return to clinic when 

valve breaks down 
• More expensive, but… 
• Maybe more durable 
 
• Probably better for the older pt. 



Hypertonic PE segment: The 
dreaded PE spasm 

How is it treated? 
Why is it treated? 



Why is it treated? 

1. To improve vibration of the PE 
segment for phonation, TE or 
esophageal. 
2. Perhaps to improve swallowing 
3. It is not a health issue. 
 



How Is It Treated? 
1. Myotomy—is a surgery, requires 

sectioning of the remnant PE 
segment. 

2. Neurectomy—also a surgery to 
remove a section of nerve. 

3. Patients do not like the idea of 
more surgery. 

4. Surgeons don’t like operating on 
an irradiated neck. 

 



How Is It Treated? 
1. Botox injection 

a) Not a surgery 
b) In office procedure 
c) Few complications 
d) Not permanent, but repeatable 
e) Psychologically more acceptable to 

patients 
f) 50-100 units dosage (vs. 2 per v.c. 

for AD spasmodic dysphonia) 
 

 



EMG-guided Botox injection 
http://wkuprojectsd.net/sheri%203.JPG 



Leading us to hands free speech 



  
 What’s the biggest problem here? 
Maintaining a seal around the stoma.  
 
  

The baseplate needs to remain 
adherent to the skin. 
 Irregular surface 
 Lots of moisture 
 Pulmonary pressure directed 
against the speaking valve and 
baseplate 



So far we’ve only been concerned 
about phonation leading to speech.  

What about other airway 
functions? 



With respect to inhaled air: 
• A. Humidify 
• B. Filter 
• C. Warm 

Functions of the Upper Airway 



www.origin8.nl/medical/withhme.htm  



 

InHealth Easy Touch HME 



 

Atos HME 



 

Atos HME 



 

InHealth HME with Adjustable 
Tracheostoma ValveII 



Leading us back to the airway 

Atos lary-tubes Barton-Mayo buttons 



Filtering, Warming and Humidifying 

Trachinaze 
Atos HME (Heat-Moisture 
Exchange 



Leading us to something like this: 



 

Barton Mayo Button to 
Accommodate HME 



 

Laryngectomee Tube and Barton 
Mayo Button to Accommodate HME 



A more natural look 



It happens to homework! 



Hyman’s Rating Scale 

• Five Characteristics 
o Fluency 
o Intelligibility 
o Loudness 
o Quality 
o Social Acceptability 

• Five Levels 
o Excellent 
o Good 
o Fair 
o Poor 
o Very Poor 



Hyman’s Rating Scale 

• Five Characteristics 
o Fluency—Preparation; Rhythm; Phrasing; Syl/intake 
o Intelligibility—Consonant articulation; Syllable 

pronunciation 
o Loudness—Adequate for quiet settings; ability to 

vary loudness 
o Quality—Pleasantness; Intonation 
o Social Acceptability—Absence of distracters 



Berlins’ Four Basic Tasks in 
Developing Esophageal 

Voice/Speech 
• Consistency-”ability to phonate 

reliably on demand” (p. 42), no matter 
how briefly:  
o % in 20 trials  
o Goal is 100%, i.e. 20 out of 20  
o No fair double pumping  



Berlins’ Four Basic Tasks in 
Developing Esophageal 

Voice/Speech 
• Latency-”maintenance of short 

latency between inflation of 
esophagus and vocalization:  
o Average of 10 trials  
o Should not exceed 0.4 sec. 



Berlins’ Four Basic Tasks in 
Developing Esophageal 

Voice/Speech 
• Duration-”Maintenance of adequate 

duration of phonation”  
o Average of 10 trials  
o Goal--Mean should equal or exceed 2.2 

sec.  



Berlins’ Four Basic Tasks in 
Developing Esophageal 

Voice/Speech 
• Syllable repetition-”Ability to sustain 

phonation during articulation” Only 1 
inflation  
o Average number of syllables of 5 trials  
o Goal—Mean should equal or exceed 6 syl 



Berlins’ Four Basic Tasks in 
Developing Esophageal 

Voice/Speech 
• “An unexpected dividend”  

o In this study the researchers found 
that durations dropped, i.e. 
regressed, in those patients who 
had recurrent cancer.  

o If you can’t find another reason for 
the regression, send the pt. back to 
their surgeon. 



Problems in Production to Avoid 
(right from the start) 

• 1. Pharyngeal or buccal voice/speech 
• 2. Stoma blast/noise 
• 3. Klunking 
• 4. Abnormal posturing/facial grimacing 
• 5. Speech Issues 

o Denasality on nasals 
o Voicing of voiceless sounds 

• 6. Filler 



• 6. Diet as it affects speech: 
o Thickened secretions in throat 

� Dairy 
� Dehydration 
� Often chocolate 
� Often sweets 

o Thinners 
� WATER 
� Lemon 
� Sometimes mints 

Problems in Preparation to Avoid 
(right from the start) 
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