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Life in the Fast Lane 
by Michael N Emmerman 

 
 

When driving on a highway, do you find yourself in the fast lane or passing lane 

more often than not? Do you drive at a speed somewhat above the limit but not 

so much above the Limit that you think the police will leave you alone? When it 

starts to rain, do you slow down and move into the middle or right lane? Have you 

ever stayed in the fast lane when it was raining and lose control of the car for a 

second or two because your ability to steer was affected by a puddle of water? 

After losing control for a second or two, did you stay in the fast lane? If you are 

the driver who lives in the fast lane and does not slow down when it starts to rain, 

you may have a problem called a lack of impulse control. If you are the driver 

who still does not slow down after losing control of the car, you may have an 

additional problem called a lack of mortal fear. These personality traits can 

contribute to the death of drivers..... and divers. 

 
A great number of my friends in the diving community share a common 

personality profile. Somewhere in our past (or present) we drove motorcycles , 

raced  cars (legally or on the streets), piloted aircraft, tried skydiving, etc.  Many 

of us also share a common reaction to changes in our environment.  For example, 

when driving on a highway, we will tend to drive at a speed higher than the posted 

limit, but just under the speed that we think the police will not tolerate.  When it 

starts to rain or snow, and everyone else is slowing down, we move into the left 

lane and push past the crowd.  Why do we do this?   Possibly because many of 

us consider ourselves explorers and adventurers.  We think that we will get away 

with these actions because "we are a cut above the average human.''  We are 

jolted back into reality when the rain or snow catches our tires and forces us out of 

control for a second or two; but a few moments later, when all is well again, we 

consider that another small test of our abilities has been passed successfully. 

 
A sociologist told me that when someone takes these kinds of risks, it is called a 

"lack of impulse control." In layman's terms, this means doing something before 

considering all of the possible consequences of that action. What does this have 

to do with deep diving accidents? I have a theory. After debriefing many dive 

accident victims over several years, and witnesses in cases of fatalities, I could 

not understand why some of these divers took certain actions during a dive. For 

example, why did one diver decide to make an arduous dive in cold water to 

depths greater than 200 feet with tanks that contained an inadequate supply of a 

breathing mixture? Why did another diver make a dive to a depth far greater than 

that allowed by dictate of his Nitrox gas mix? These "highly trained" and "highly 

experienced" divers obviously did not consider all of the possible consequences 

of their actions.  In both of these cases, the divers died. 
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I believe that some of us have difficulty in controlling our impulses.  More 

significantly, however, we may also be combining what I will call a "lack of mortal 

fear" with this difficulty of impulse control.  In other words, we disregard the 

potential of death as a possible outcome of our actions. When highly trained 

divers take actions that seem to violate most standards of training, the only 

rationale for such actions must be a failure of our inherent desire for self-

preservation.  An example of this would be the diver who used a penetration line to 

explore a wreck at a depth of 230 feet, but did not use a "jump" line while inside 

the wreck (he had three ''jump" line reels with him!).   This action may have 

contributed to his death during this dive. 

 
I have a suggestion for all divers who can see themselves in the "fast lane" 
personality profile.  Whenever you are about to take an action during a dive, take a 

look at one of your gauges and picture the image of someone you love or someone 

who loves you on the face of the gauge. Judge your next move as though your life 
depended on its outcome.  Remember, if you die, you have nothing to worry about 

any more; however, your loved ones will "live" with your death for the rest of their 
lives. 

 
All of the above is strictly my opinion. I am thankful to Dr. Jennifer Hunt, who was very 

helpful to me while researching the psychological profiles of dive accident victims. The 

issues raised in this article require a great deal of investigation and study.  Who 

knows?  Someday, a psychological work-up may prove as valuable as a medical exam 

in screening divers. 
 
 
 
 
Michael N Emmerman is the Director of the Special Operations Support Group, a 
New York City based research and advisory organization supporting the diving and law 
enforcement communities.  Mike can be reached at Emmerman@nb.com 
 

 
Copyright © Michael N Emmerman 2018 
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Should I hold my breath?
Could I hurt myself?

Could I hurt someone else?
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Click to edit Master title styleProper Breathing Techniques

•Respiratory muscles

•Breathing Cycles

•Recovery Breathing
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BREATHING IS THE 
FOUNDATION

BALLOONS TRAPPED IN A 
CAGE

BREATHING IS PASSIVE 
AND RELAXED

FLEXIBILITY VS. STRENGTH

RESPIRATORY MUSCLES
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Respiratory Muscles

STOMACH / DIAPHRAGM
• GAS EXCHANGE AND SLOWING 

HEART RATE
• 2/3 BLOOD LOCATED IN LOWER 

1/3 LUNG
• DIAPHRAGMATIC BREATHING 

DISPLACES GASTROINTESTINAL
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Respiratory Muscles

CHEST / INTERCOSTAL
•TWO LAYERS: 
•OUTER (INHALATION)
• INNER (EXHALATION)

•LOWER AND UPPER 
CHEST
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Respiratory Muscles

SHOULDER / SCALENE
• TOP OF SHOULDERS, PULLING LUNGS UPWARD

• PRIMARY VOLUME, NOT MUCH GAS EXCHANGE
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Ventilations

Breathing Cycles

Ventilation Cycles:
• Diaphragm & lower chest
• Relaxed to slow heart rate

Inhalation    1-2 seconds
Pause           2 seconds
Exhalation   10 seconds
Pause 2 seconds
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Breathing Cycles

Purging cycles (x5):
•Diaphragm and upper chest
•Removes CO2

•Inhalation 1 second
•Exhalation 4 second

•‘Flickering candle at arms length’
•Maximum of 5 times

Peak Inhalation:
•For maximum volume
•Diaphragm - chest - shoulder - neck
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SIX MOST IMPORTANT BREATHS
HELPS PREVENT HYPOXIA DUE TO BLOOD PRESSURE LOSS

BREATH FROM UPPER CHEST
• INHALATION TO UPPER CHEST, EXHALE TO TIDAL VOLUME (MID VOLUME)

CLEANSING BREATHS

COACHED VISUAL & AUDIBLE

Recovery Breathing
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Ready?
•1:00 VENT 1:00 STATIC

•3:00 VENT 2:00 STATIC

•4:00 VENT 2:30 STATIC
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DIVING & RISK MANAGEMENT
• BY ITS NATURE, DIVING IS A RISKY ACTIVITY

• Human body is not designed to be underwater 

• When combined with all the other types of risk that Doug Stracener mentioned, it 
makes good sense that we take steps to
• Reduce risk through various risk mitigation initiatives
• Protect ourselves against financial losses when things go wrong

• As that great philosopher Murphy once said

Anything that can go wrong, will go wrong
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Objectives
• What type of insurance coverage do I need

• What is the difference between general liability and professional liability insurance

• How are the limits of coverage determined

• What can I do to protect myself

• Review and explain my obligations under NAUI’s risk management handbook and 
the resources available to me as a NAUI member
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Insurance
• First, a brief overview -

• Professional Liability Insurance
• Individual vs. Group

• Commercial general liability insurance
• Property & casualty insurance
• Marine insurance

• Depending on your business, you may need other types of insurance
• Worker’s compensation
• Director & officer liability
• Other
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Insurance
• About your insurance

• Underwriters
• Who is at risk
• Proof of coverage

• Declarations page
• Certificate of insurance

• Additional named insureds

• What do I need and where can I buy it?
• NAUI sponsored program:                               

http://www.diversalertnetwork.org/liability/
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Insurance
• Professional Liability (PL) insurance

• Term – generally one year
• Policy limits – base coverage is $1 million / $2 million aggregate
• Deductibles – most have -0-
• Type policy- “claims made”
• Past claim declaration

• No claims / disclosure of past claims
• Declarations

• Truth of statements in application
• Full disclosure / fraud warnings
• Policy exclusions
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Insurance
• Commercial General Liability (CGL) insurance

• Term – generally one year
• Policy limits – base coverage is $1 million / $2 million aggregate
• Deductibles – most have some deductible - $1,000/event is common
• Type policy - “occurrence based”
• Past claim declarations / other declarations are same as for professional liability

• Property & Casualty / Marine insurance policies
• Coverage tends to be less standardized (it varies more)
• Designed to protect against risks not covered by PL or CGL policies
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Riders / Endorsements
• Different dive professionals / businesses have different needs

• Professional liability
• Coverage for technical diving
• Equipment liability endorsement
• Rebreather endorsement - Must designate manufacturer / model
• Excess coverage – increases limits to $2 million / $4 million

• General liability
• Coverage for lakes & quarries
• Tour & travel agent liability endorsement
• Employee benefits liability endorsement
• Include additional locations (multiple places of business)
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Risk mitigation
• Your insurance provider may offer various risk mitigation programs

• Recommendations include
• Remain in compliance with all NAUI standards
• Read and follow the guidelines provided in NAUI’s risk management handbook
• Use the current medical information forms and other documents related to release of liability, 

assumption of risk, etc.
• Conduct a risk assessment of your diving practices

• What can go wrong and how do I prevent it

• Make sure your students and those who dive with you are covered by an insurance policy which 
provides protection for the expenses of a diving accident 
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Insurance
• Where available, NAUI members are encouraged to purchase NAUI sponsored 

insurance to ensure quality coverage that protects both the member and their 
Association. 

http://www.diversalertnetwork.org/liability/
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RISK MANAGEMENT HANDBOOK

RISK MANAGEMENT AND INSURANCE
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Risk Management Handbook 
• Introduction

• The handbook is a source of information, recommendations, requirements and 
worksheets for managing the risks of teaching and supervising diving activities

• We all know that thoroughly trained divers are less likely to have accidents than those 
minimally trained, and the best way to protect yourself from legal claims is to prevent 
accidents

• Divers who understand the risks and the limits of their training are less likely to blame 
others for their actions or misfortune.



semper discentes

• Common Misconceptions
• Anyone can dive
• A physician’s medical release absolves me, the instructor, of responsibility for considering 

the divers fitness to dive
• A properly signed Release of Liability, Waiver and Assumption of Risk will protect me 

against claims and lawsuits
• I have no obligation to report incidents which occur while I am teaching or supervising 

diving so long as no one gets hurt

• Let’s look more closely at a few of these

Risk Management Handbook 
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• Screen students (not everyone can/should dive)
• Divers should be healthy and fit
• Instructors must turn away medically unfit or unqualified people
• We recommend a recent examination by a physician trained in diving medicine 

• However, use of the NAUI medical history information form is an acceptable alternative; 
provided that if an applicant indicates a medical condition that is a contraindication for 
diving, a medical exam should be required before accepting them as a student

• Consult NAUI guidelines for evaluating individuals with disabilities
• Contact Divers Alert Network (DAN) with any questions / concerns

Risk Management Handbook 
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• Contraindications
• Is the reward worth the risk???
• A person with a condition recognized as an absolute contraindication should 

not be allowed to dive
• Many contraindications may reduce a person’s fitness for diving, but not 

prevent them from diving
• DAN can provide the most recent research

• Explain the health risks and be prepared to elaborate with references and 
referrals

Risk Management Handbook 
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• Applying Fitness to Dive rules
• Have a regular process for screening students for medical problems prior 

to the start of a class
• Don’t expect the rules to provide a clear answer in all cases, there are 

many grey areas 
• Always use your best judgment when deciding if a person is fit to dive

• When in doubt, turn the person away (you may be saving a life)

• Remember that special rules apply to minors

Risk Management Handbook 
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• Supervisory Guidelines
• When supervising dives, ask yourself – “If something goes wrong at this 

moment, would my actions be considered reasonable and prudent?”
• Review the guidelines in the handbook and have an Emergency Action Plan
• Supervisory guidelines require that students be accompanied by an 

instructor or certified assistant during entry level training
• Students should be monitored for potential alcohol or drug use prior to a dive; 

as well as initial signs of anxiety or distress
• After a dive, students should be briefed on possible dci symptoms & encouraged 

to report these early.

Risk Management Handbook 
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• Diving within Individual Limits
• Divers should always dive within their individual limits as determined by 

their training and experience. 
• For example, divers who are part of an organized diving activity should 

not enter overhead environments (wrecks, caves & caverns, ice, or any 
environment without direct vertical access to the surface) unless qualified 
and properly equipped.

• Continuing Education is strongly encouraged for those who wish to 
experience advance diving

• Contingency plans for related, potential emergencies are strongly 
recommended 

Risk Management Handbook 
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• Preventing Ear Problems
• Emphasize control of descents during pool training

• Thoroughly discuss ear clearing problems in the classroom 

• Review ear clearing techniques in pre-dive briefings

• Have students use descent lines or follow a gentle slope

• Instruct students with ear problems to immediately terminate all diving 
activities

• Report all ear injuries on the NAUI Accident Report Form

Risk Management Handbook 
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• Release, Waiver, Assumption of Risk, Indemnity
• Current form is always available on NAUI website

• Each participant must have his or her own form

• Make sure it is filled out completely, is legible and is properly signed in the places indicated

• Terminology is based on most recent court decisions and sound legal advice

• Available for recreational and technical courses

• If questions arise about the form,. please submit them to NAUI HQ

Risk Management Handbook 
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• Release, Waiver, Assumption of Risk, Indemnity
• 4 sections - each has a unique legal purpose

• Release of Liability is an agreement by the diver that they will not hold the 
released parties (dive professional, dive shop or NAUI) responsible for any 
negligence on their part

• Waiver of Claims is an affirmative act whereby the diver agrees to not pursue 
claims against the dive professional, dive shop or NAUI

• Assumption of Risk is a statement which confirms that “knowing the risk of 
diving activities,” the diver has agreed to assume the risks and will not seek to 
hold another party responsible”

• Indemnity is an agreement by the diver that they will hold the released parties 
harmless from and against all claims or causes of action (this prevents a lawsuit) 

Risk Management Handbook 
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• Accident reports
• Report every incident which occurs while you are teaching, supervising or just 

enjoying diving activities

• An incident may or may not result in an accident
• Near misses, equipment failures, running out of gas, failure to follow instructions, 

etc. are all incidents

• Encourage students to share incidents, this is a learning experience

• All NAUI members are required to immediately report an incident or accident 
by using the NAUI Accident Report Form
• There may or may  not be a separate requirement to report incidents or accidents 

to your professional liability insurance carrier

Risk Management Handbook 
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• Incident Report form
• Should be filled out as soon as possible

• courts give more credibility to reports that are completed close to the time of 
the event  

• Provide a copy to NAUI (as directed) and to your professional or general 
liability insurance company

• If you have specific questions or problems reporting an incident or accident, 
please contact the Training Department and/or your liability insurance 
underwriter

Risk Management Handbook 
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• Useful Risk Management forms
• All forms are located in the NAUI Risk Management Handbook

• Rescue and Accident Management Guidelines

• Information for medical services personnel

• 5-minute neuro exam

• Briefing & debriefing outlines, with boat supplement

• Available on the NAUI website for free download

• May be reproduced by NAUI members for use in NAUI classes

Risk Management Handbook 
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Summary
• Safety is no accident, but if we are not aware, 

prepared and informed, the lack of safety could 
become an accident

• A diving leader can be held responsible for the 
actions of others with whom responsibility is shared

• Insurance is an indispensable aspect of our business 
that no NAUI professional should be without – be 
sure you understand it
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Summary
• NAUI and your insurance underwriter have a variety of resources to 

help you manage and mitigate risk

• Know what to do in case of an accident



Are The Ears Stopping 
You From Diving?
What You Should 

Know.

Tabby Stone, MD



Are The Ears Stopping You 
From Diving?

What You Should Know.
Tabby Stone, M.D.



Why Talk About Ears?

• Ear problems are the most common 
medical complaints in divers.

• “My ears hurt when I try to swim 
underwater,” is a common reason why 
people decide not to learn to dive.



Diving Related Ear Problems

• Barotrauma
• External Otitis (Swimmer’s Ear)
• Decompression Illness



We ain’t marine mammals!
Our ears are designed to work 

best on land. We adapt to 
going  above and below sea 
level, but not as well as we 

would like to.





Marine Mammals
With respect to middle ear squeeze, marine 

mammals have specialized cavernous 
sinuses in the middle ear that presumably 
engorge with blood as the animal dives and 
thus fills the air space 

Filling their ears with fluid is beneficial not 
only for reducing air sacs, but it also allows 
these mammals to hear better in water then 
they do on land.



The Ear Exam



The Ear Exam



Boyle’s Law

• At constant 
temperature the 
volume of a gas is 
inversely 
proportional to the 
pressure. 



Barotrauma

• Going down in the 
water column 
increases ambient 
pressure and 
decreases the 
volume of any 
trapped gas in the 
body.



Barotrauma

• Pressure has to get to a gas 
in order to compress it. 
Solid tissues (like bone) 
don’t compress. Soft tissues 
are water filled. They won’t 
compress, but will transmit 
the ambient pressure.

• If our middle ears were rigid 
we wouldn’t get 
barotrauma. 

• If our middle ears filled with 
expanded tissue when 
placed under pressure, (like 
marine mammals) we 
wouldn’t get barotrauma.



Barotrauma

• The normal ear.
Notice the: 
– Outer Ear
– Middle Ear
– Inner Ear
– Eustachian Tube
– Semicircular Canals



Barotrauma

• Most ear problems 
related to diving are 
caused by the anatomy 
of the Eustachian Tube 
which was  first 
described by the Italian 
anatomist, Bartolomeo 
Eustachio, during the 
16th century.



Barotrauma

• The Eustachian Tube 
travels partly through 
soft tissue and partly 
through bone. 

• It is normally closed. It 
opens to allow air to 
enter or leave the 
middle ear, to equalize 
pressure when 
ambient pressure 
changes.



Barotrauma

• At Sea Level, the 
pressure in all three 
parts of the ear is 
equal at 760 mm 
Hg.



Barotrauma

• As the diver descends 
to 2.6 feet, the 
pressure outside the 
TM rises to 820 mm Hg 
and the pressure in the 
inner ear also rises to 
820 mm Hg. 

• The Middle Ear 
remains at 760 mm Hg.



Barotrauma

• The diver will start to 
feel pressure in the 
ear. The TM will start 
to flex inward.

• At this point, with an 
unblocked Eustachian 
tube, it should be very 
easy to equalize 
pressure.



Barotrauma

• As the diver descends 
to 3.9 feet, the 
pressure increases in 
both the ear canal and 
the inner ear rises to 
850 mm Hg.

• In the unblocked ear, 
equalizing takes a little 
more effort.



Barotrauma

• With further descent, 
pressure in the outer 
and inner ear 
increases further.

• The middle ear is still 
blocked and can’t 
increase it’s pressure 
to match ambient
pressure.  



Barotrauma

• The Eustachian Tube 
becomes “locked and 
blocked”  Even if there 
were no blockage of 
the Eustachian Tube, 
no matter how hard the 
diver tries, air won’t 
enter the middle ear.



Barotrauma

• The TM will bow further 
inward. Fluid or blood 
may leak into the 
middle ear and with 
continued descent, the 
TM may rupture
inward.



Barotrauma

• Once the TM ruptures, 
water enters the middle 
ear and the pressures 
will equalize.

• Since the water isn’t at 
body temperature, the 
diver will usually 
become very dizzy.



Barotrauma

• There may be some 
bleeding from the 
ear or bubbles may 
be seen coming out 
of the ear (if the 
Eustachian Tube is 
not totally blocked.)



Barotrauma of Ascent

• If the diver develops 
blockage of the 
Eustachian Tube at 
depth, the Middle Ear 
will be at ambient 
pressure. The gas in 
the Middle Ear will 
expand on ascent. 

• Pain will occur  as the 
TM stretches outward.



Perforated Ear Drum

• “the drum generally 
heals up; and if a hole 
remains in  it, although 
one is somewhat deaf, 
one can blow tobacco 
smoke out of the ear in 
question which is a 
social 
accomplishment.” 
- JBS Haldane



Perforated Ear Drum



Alternobaric Vertigo

• If one ear equalizes 
on ascent and the 
other doesn’t, the 
balance 
mechanisms of the 
inner ear may be 
stimulated 
unequally, causing 
dizziness.



Window Rupture

• The Round Window 
and Oval Window 
are the connections 
from the middle ear 
to the inner ear.

• The inner is 
normally at ambient 
pressure because 
pressure is 
transmitted freely 
through the body.



Window Rupture

• On descent, with a 
blocked Eustachian 
Tube, as the 
pressure in the ear 
canal rises, the TM 
bulges inward



• The ossicles retract 
and the footplate of 
the stapes is 
pushed into the 
Oval Window.

Window Rupture



Window Rupture

• The pressure from 
the Stapes is 
transmitted through 
the semicircular 
canals and the 
Round Window 
bulges out.



Window Rupture

• When the diver 
forcefully equalizes,  
pressure is transmitted 
to the lungs. This puts 
pressure on the 
venous system which 
is transmitted to the 
head as increased 
Cranial Pressure which 
increases inner ear 
pressure.



Window Rupture

• If the pressure 
differentials are 
high enough, the 
Round Window can 
explode outward 
into the Middle Ear. 

• The diver will 
become dizzy and 
lose hearing.



Window Rupture

• It’s also possible for 
the window to rupture 
inward if the 
Eustachian Tube 
suddenly opens with a 
forceful equalization. 
The ossicles can snap 
back and pull the 
Round Window inward.



External Ear Barotrauma

• If the ear canal is 
blocked by ear wax, a 
non-vented ear plug, or 
a tight hood, a closed 
space is created in the 
outer ear. 

• With pressure change, 
the TM will bulge 
outward causing pain, 
and bleeding in the 
TM. 



Ear Plugs

• They can keep water 
out of your ear

• They trap air in the 
external ear canal 
creating a new  place 
that can be squeezed. 
This forces the ear 
drum out  and  the plug 
further in as you 
descend.



Ear Plugs - The Exception

• A vented ear plug 
may allow you to 
equalize with an ear 
plug in place. 

• This is used 
primarily to prevent 
exostoses of the 
ear canal (“Surfer’s 
Ear”) 



Equalization Techniques

• Valsalva
• Frenzel
• Toynbee
• Beance Tubaire 

Volontaire (BTV)

• Roydhouse 
Maneuver 

• Edmonds 
Technique

• Lowry Technique
• The Twitch



Barotrauma

• So, how do you 
prevent it?



Equalization Techniques

• Valsalva Maneuver
Pinch the nostrils and 
increase pressure in 
the chest. Attempt to 
blow out the closed 
nostrils with the cheek 
muscles kept tight.

• It’s easy, but it can 
decrease venous 
return to the heart and 
lower blood pressure if 
it is prolonged.



Valsalva Maneuver



Equalization Techniques

• Frenzel Maneuver
From technique taught to 
Luftwaffe pilots in WWII. 
Close the vocal cords like 
you are going to lift heavy 
weight. Pinch the nostrils 
and make a “K” or “guh” 
sound. This raises tongue 
creating a piston effect.

• It does not inhibit venous 
return.

• Practice by watching the 
nose inflate slightly and the 
Adam’s Apple bob up and 
down.



Equalization Techniques

• Toynebee Maneuver
Pinch the nostrils and 
swallow. 

• Works more easily on 
ascent.

• Sometimes difficult for 
novice divers.



Equalization Techniques

• Beance Tubaire 
Volontaire (BTV)
French Navy technique 
for “Voluntary Tube 
Opening”
Contract the muscles of 
the soft palate while the 
upper throat muscles pull 
the Eustachian Tube 
open. Similar to the end 
of a yawn.

• Difficult to do for many 
divers.



Equalization Techniques

• Roydhouse Maneuver
Similar to the BTV. Learn to 
tense the tensor and lifter 
muscles of the palate. (Watch 
the uvula move up in a mirror 
to practice.) After learning 
this, tense the tongue muscles 
to create a crackling sensation 
of Eustachian opening. A jaw 
thrust may make it more 
effective. Sort of like the 
technique of blowing smoke

rings.



Equalization Techniques

• Edmonds Technique
Valsalva or Frenzel 
combined with jaw 
thrust or head tilt.



Equalization Techniques

• Lowry Technique
Pinch the nostrils, build 
up pressure and 
swallow at the same 
time.



Equalization Techniques

• The Twitch
Pinch the nostrils with 
a moderate pressure in 
the back of the throat 
using Valsalva or 
Frenzel. Then 
suddenly “twitch” the 
head sideways.



Equalization Techniques

• Try the techniques until you find one 
that works for you.

• While you can’t see your ear drum 
move without special equipment, you 
can feel the “pop” as you practice. 

• With active techniques, you can look in 
a mirror and see  the  upper part of 
your nose expand as you gently blow 
against resistance. 



Equalization Techniques

• Equalize on the surface first. If you 
can’t clear your ears there, you won’t 
be able to once you get below the 
surface.

• Clear frequently, especially in the first 
33 feet. Stay “ahead of the pressure.”

• Descend feet first.
• Look up. 



Equalization Techniques

• If just one ear doesn’t clear, tilt your 
head so that ear is higher.

• Stop if it hurts. Ascend a few feet and 
try again. Don’t try to force air in. 

• If you have to keep ascending and 
descending, you should probably abort 
the dive rather than risk ear damage.



Equalization Techniques

• Some people feel that milk, tobacco 
and alcohol increase mucous 
production.



Equalization Techniques
Medications

• Medications:
If you have allergies, 
treating them well in 
advance with nasal 
steroids cuts down on 
congestion.

• Nasacort AQ 
(triamcinilone) and 
Flonase (fluticasone) 
are now available over 
the counter



Equalization Techniques
Medications

• Decongestants can 
be used in 
moderation, if you 
have MINIMAL 
congestion knowing 
that you will still 
have an increased 
risk of barotrauma. 



Equalization Techniques
Medications

• Pseudoephedrine 
(Sudafed, etc.) 
Use long acting forms

• Oxymetazoline (Afrin, 
Duration, etc.)
Lasts around 12 hours.
Can have “rebound” 
after use for more than 
a few days.



Equalization Techniques
Medications

Using  Nasal Spray
Use it as drops, not 
a spray.
Tilt your head back 
and toward the 
shoulder to get it 
toward the 
Eustachean Tube 
opening.



Equalization Techniques

• There is an alternative 
mask with external 
cups that go over the 
ears and connect to 
the mask. 

• Pressurizing the mask, 
also pressurizes the 
cups and equalizes 
pressure on both sides 
of the ear drum.



Barotrauma Treatment - Pain

• If it hurts, you can 
take medication for 
the pain.

• If the medication 
makes you feel 
better, that doesn’t 
mean your ear is 
better. 

• Decongestants may 
help 



Barotrauma Treatment - Pain

• If it hurts - DON’T 
DIVE

• If you develop pain 
after a dive, you’ve 
probably done 
some damage to 
your ears and going 
back in the water is 
only going to make 
things worse.



Barotrauma Treatment - Pain

• You shouldn’t dive 
again until the pain is 
gone and you can 
easily clear your ears 
on the surface.

• This may take days to 
a couple of weeks 
depending on how 
much damage you’ve 
done.



Barotrauma Treatment

• When you’ve spent a 
lot of money to get to a 
remote island in the 
middle of nowhere, 
you’re likely to dive 
anyway sooner than 
you probably should.

• Recognize that you are 
taking a risk!



Deviated Septum

• A deviated nasal 
septum can 
prevent 
equalization.

• Sometimes 
surgical repair is 
needed.





Ear Wax

• Most ear wax is of 
no significance to 
divers and will be 
probably be 
washed out while in 
the water.



Ear Wax

• Large amounts of 
ear wax can fill the 
ear canal and act 
like a plug. 



Ear Wax

• Thick wax which 
obstructs the ear 
canal, can usually 
be removed by 
flushing the ear with 
body temperature 
water.

• Debrox or hydrogen 
peroxide mixed with 
water can loosen 
the wax.



Ear Wax 

• Or, the wax can be 
scraped out by 
trained personnel.



Ear Wax



Ear Wax



Exostoses (Surfer’s Ear)

• Over time, repeated 
exposure to cold 
water causes bony 
growth in the ear 
canal.

• The bone can grow 
enough to partly 
block the canal.

• The only cure is 
chopping out the 
excess bone.



Otitis Externa (Swimmer’s Ear)

• Otitis Externa  is a 
skin infection of the 
ear canal.

• While in the water, 
there’s no problem 
since water washes 
in and out.





Otitis Externa (Swimmer’s Ear)

• On leaving the 
water, if the wax 
barrier is broken, 
the skin is more 
easily penetrated 
by organisms.



Otitis Externa (Swimmer’s Ear)

• The damp outer ear 
is a warm dark, 
moist place, 
providing perfect 
conditions for 
infection to develop.



Otitis Externa (Swimmer’s Ear)

• Symptoms start 
with some itching, 
then pain.

• The outer ear will 
be tender, 
especially if you pull 
on it or touch the 
tragus or pull on the 
ear.



Otitis Externa (Swimmer’s Ear)
PREVENTION

• DO NOT USE Q-
TIPS!

• NOTHING 
SMALLER THAN 
YOUR ELBOW 
GOES IN YOUR 
EAR!



Cotton Swab



Otitis Externa (Swimmer’s Ear)
PREVENTION

Dry the ear after 
diving.

• Use the end of a 
towel to wick water 
out.

• Use the low setting 
on a hair dryer to 
evaporate the 
water.



Otitis Externa (Swimmer’s Ear)
PREVENTION

• Removal of the top 
of the skull is not 
necessary when 
drying the ear.



Otitis Externa (Swimmer’s Ear)
PREVENTION

• What’s marketed to 
divers?

The Dry Ear Sahara 
is a battery 
operated dryer 
designed to blow 
warm air directly 
into the ear.



Otitis Externa (Swimmer’s Ear)

PREVENTION AND TREATMENT

• Use ear drops to 

dry the ears and 

make pH of the ear 

canal slightly acidic.

• Mix equal parts of 

white vinegar and 

rubbing alcohol.

• Commercially 

prepared drops also 

work fine, but cost a 

lot more.



Otitis Externa (Swimmer’s Ear)
PREVENTION

• Fill the ear canal 
with the drops and 
leave your head 
tilted to one side for 
a couple of 
minutes.



Otitis Externa (Swimmer’s Ear)
PREVENTION

• Wiggling the Tragus 
may make it easier to 
get the drops in.

• The drops will come 
out when you 
straighten your head. 
That’s OK.

• Use the drops after 
each dive and  at the 
end of each day of 
diving.



Otitis Externa (Swimmer’s Ear)
TREATMENT

• The same drops 
which are used to 
prevent Otitis 
Externa can be 
used 4 times a day 
as a treatment for 
mild cases.

• In more severe 
cases, a physician 
may prescribe 
medicated drops.



Otitis Externa (Swimmer’s Ear)
TREATMENT

• Continue the drops 
until there is no 
itching or pain for a 
couple of days. 
(often 5-7 days.)

• Keep water out of 
the ear.

• Pain medications 
may be needed.

• Oral antibiotics are 
rarely needed.



Inner Ear Decompression Illness

• You can get DCS 
(Bends) in the ear. 

• This is not a 
common 
decompression 
problem in 
recreational divers.



Inner Ear DCS - Treatment

• Recompression in a 
chamber.



What if you get an ear problem?

• Pain
• Hearing Loss
• Dizziness



Why Does My Ear Hurt?

Barotrauma
• Trouble Equalizing
• Pain usually starts 

in the water
• Feeling of fullness
• Sometimes hearing 

loss
• Sometimes 

dizziness

Otitis Externa
• No trouble 

equalizing
• Usually starts 

slowly, often with 
itching first

• Painful when you 
pull on the outer 
ear.



Why Can’t I Hear?

Barotrauma
• Trouble Equalizing
• Pain
• Fullness
• Dizziness
• Ringing in the ears
• Starts during the 

dive

Inner Ear DCS
• Deep Diving
• Mixed Gas Diving
• Other DCS 

symptoms
• Dizziness
• Usually starts after 

the dive



I’m Dizzy

• If it was very brief, just in the 
water and there are no other 
symptoms, you’re probably 
OK. You probably just had 
Alternobaric Vertigo

• If you stay dizzy, especially if 
you can’t hear well, lie down 
to stay more comfortable and 
see an ENT physician as soon 
as possible. Don’t dive again 
until the problem has been 
diagnosed.



Misc.

• Earrings that are 
bright and dangle 
may get caught on 
wetsuit hoods.

• In warm water, 
when no hoods are 
used, they may 
attract fish which 
may mistake them 
for something 
edible.





Who Shouldn’t Dive Because Of 
Ear Problems?

• Can’t equalize
• History of significant ear surgery (fixing 

ossicles, patched TM, Radical 
Mastoidectomy)  <maybe>

• History of window rupture <maybe>
• Meniere’s Disease or other chronic 

dizziness



Who Shouldn’t Dive Because Of 
Ear Problems?

• Perforated TM <maybe>
• Facial nerve paralysis after 

barotrauma
• Cholesteotoma
• Tracheostomy
• Incompentent larynx (can’t close to 

valsalva)



What Are The Problems?



What Are The Treatments?





Special Thanks to our 2018 
Partners & Sponsors!

T H E  M A G A Z I N E  F O R  N E W  D I V E R S  &  T H E I R  I N S T R U C T O R S ®

TM

Corporate sponsorships support ICUE in efforts to extend the number of educational programs and services 
offered, to host special events, and to support the development and distribution of conference proceedings.

Special recognition to Zale Parry and Lucinda Bridges and the Bridges Family.


	ProceedingsCover
	IQ2017_Program_lg.pdf
	NAUI2Q_FINAL-REVIEW_AC+PO.pdf
	NAUQ217_FEA_IQ_Special



	Proceedings_IQ_TOC_2018
	Mauritius Valente Bell
	jonathan bird
	jeff bozanic
	Emmerman - Life in the Fast Lane - June 2018
	mark gresham
	butch hendrick
	brittany novick
	dan orr
	NAUI_IQ-History+Keynote_ZaleParry
	NAUI_SeaHunt60th_ZaleParry
	ICUE2018_Breathhold
	cheryl thacker
	andrea zaferes
	Ziefle_Risk Management and Insurance
	eardiveicue
	Sponsor Slide



