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PERSPECTIVES
This message is for all the dive leaders out there: Whether
you realise it or not, as dive instructors or dive masters, you
actually play the most important part in assessing whether
individuals are healthy enough to dive. Many divers will
never see a doctor about diving fitness, let alone visit a
diving doctor. Therefore, unless they confess their health
issues to their dive instructors, or complete their health
questionnaires honestly, no-one will even know about
those issues. This makes it even more important for dive
leaders to realise their responsibility in this situation.
In some individuals, health problems are obvious;
there are those who seem unlikely to survive the exertion
of putting on a wetsuit, let alone a dive. Others may present
health concerns in subtler ways: The diver with a history
of heart disease may not appear to pose a problem at first
glance; yet 40% of diving-related fatalities are related to
cardiac problems.
Of course, we realise that as a non-medical person you
may feel a little out of your depth in dealing with these
matters. It can be very difficult for an instructor to explain
to an enthusiastic student why his or her uncontrolled
epilepsy is of grave concern and precludes that person
from diving.
Ultimately, though – and this is the key issue – your
judgement on health and safety is essential for everyone
involved: for the individual diver, your other customers
and students, and also for you, your dive school and dive
operation.

A diver who develops a health-related episode
while diving jeopardises the safety and
enjoyment of everyone.
It is also important that you communicate to
prospective divers what their responsibilities are. A diver
who develops a health-related episode while diving
jeopardises the safety and enjoyment of everyone involved.
As such, divers or diving students who deliberately
withhold health information that may put others at risk
are being negligent and selfish. It is important that this
message is conveyed, albeit tactfully, to your customers
and students: In our present culture of entitlement and
individual human rights, individuals often need to be
reminded of their responsibilities towards others.
Given these perspectives, you as an instructor can
also feel reassured that saying “no” to a diver with a major
health issue is really saying “yes” to the safety of the other
divers. Explaining health and dive-safety stewardship in
this way should also discourage divers with serious medical
conditions from simply visiting numerous doctors until they
find someone who will declare them healthy.
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Nothing can replace a face-to-face discussion with the
prospective diver and a physical examination completed by a
physician trained in diving medicine. However, DAN is always
ready and willing to help you form a sound diving medical
opinion on the fitness of an individual to dive.

DAN is always ready and willing to help you
form a sound diving medical opinion.

Dr Frans Cronjé
MBChB, MSc

Founder of DAN Southern Africa
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STATISTICS FOR 2016
DAN Hotline Gender Usage Split: 2016
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Dive Safety Since 1997
DAN-SA is trusted by more than 7 000 fellow divers
and over 400 000 international divers.
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Dive Slate

Flying after diving
Should the recommendations
be reviewed?
By Petar Denoble, MD, DSc

The results of a recent flying-after-diving study are intriguing and may lead some divers to
wonder if it is time to revisit the guidelines of flying post diving.

n March 2015, a group of authors associated
with DAN Europe published the results of a new
flying-after-diving study [1]. The researchers
of the study conducted echocardiographic post-dive
monitoring of gas bubbles in venous blood (venous gas
emboli, or VGE). The study was conducted over six days
with 56 volunteer recreational divers. All the divers were
apparently healthy and had no history of decompression
sickness (DCS). Each diver did roughly 13 dives for a total of
726 dives in the study.

I
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The researchers monitored VGE after each dive at 30,
60 and 90 minutes after surfacing. Of the 56 divers, 23
almost never developed detectable bubbles (the NB group),
17 divers bubbled occasionally (the OB group), and 16 divers
produced bubbles every day after almost every dive (the B
group). The dive profiles were monitored by dive computers:
the average maximum depth was around 30 m; the average
dive duration was about 49 minutes; and the ascent rates
ranged from 9-18 m per minute.

Contents

Dive Slate
Immediately before takeoff, 24 hours after the last dive
ended, VGE were not detected in any of the subjects. After
takeoff, however, bubbles were detected in eight subjects
from the B group and in none from the other two groups. At
90 minutes, all subjects were bubble-free.

This study has shown that a 24-hour interval
is probably safe.
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This was the first in-flight study of real-life dive
exposures, and there are two important findings from it that
divers should appreciate. Firstly, there was great variability
in post-dive bubble degree and it is important to note that
the same divers seemed to consistently exhibit either low
or high bubble production. One can safely assume that the
risk of DCS is negligible without demonstrable venous gas
bubbles. However, the risk of DCS in divers who do have
bubbles is not linearly proportional to the bubble grade. At a
low bubble grade the risk may not be significantly different
from that in non-bubblers. In this study, although there
were 16 divers who bubbled regularly, nobody developed
any post-dive symptoms (nor did any of these divers have
a history of DCS). It is possible that with deeper and longer
dives the distinction between bubblers and non-bubblers
might disappear.
The second important finding of this study is that
flying in a commercial aircraft even after a 24-hour surface
interval can produce bubbles in a diver’s blood. The current

guidelines for the kind of diving these volunteers did
(multiple days of no-decompression diving) recommend a
minimum preflight surface interval of 18 hours [2,3].
The question of whether the current recommendations
should be reviewed naturally arises. Consider these factors:
VGE may lead to DCS, but the risk is of concern only if
the bubble grade is high. In this case, the highest level
of bubbles detected during flight was grade three (on a
scale of zero to five), and this was in only one diver. The
Defence and Civil Institute of Environmental Medicine
(DCIEM) decompression tables, which were based on bubble
monitoring and are considered reasonably conservative
and safe, consider a dive profile safe if the post-dive bubble
level did not exceed grade two in more than 50% of tested
dives. Based on that guideline there is no reason to change
the current recommendations: this study found VGE greater
than grade two in only one out of 56 post-dive man-flights.
(It is important to note that the DCIEM tables were tested
using Doppler VGE detection which uses a grading scale of
zero to four, while this study used echocardiography with a
grading scale of zero to five. Grade three on this scale is not
necessarily greater than Doppler grade two).
Current guidelines recommend minimum preflight
surface intervals before flying on commercial aircraft. To be
on the safe side, it is always better to wait longer. This study
has shown that a 24-hour interval is probably safe, but the
18-hour interval may deserve another look. We hope this
group will continue their research and provide more data
to increase our confidence in answering these important
questions.
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Insight

I’VE GOT YOU
UNDER MY SKIN
The story of a rash after a dive
By Dr Gary Morris

THE INCIDENT

were experienced, having done numerous dives in many
locations around the world. The area where they were
diving, on the coast of South Africa, was very familiar and
they knew the conditions. Some of the divers on the team
had been ill and could not dive, so the other team members
were working harder to get things done. They were fit and
healthy, but starting to tire after this intense period of work.
The first dive of this particular day (when the incident
occurred) was to a maximum of 18 m and lasted about an
hour. The day was beautifully calm and warm. The divers
©Shutterstock.com/MyImages - Micha

The diving and visibility had been good and the filming of
marine ecosystems was progressing well, but deadlines had
to be met, so the film crew took every opportunity to get
their required shots. For the previous 10 days, diving had
taken place with two or three dives daily, each lasting 45
to 60 minutes. Diving depths were up to 20 m with a lot of
variation in depth; divers were ascending to get a better
view and then descending to assist with another aspect of
the work. This required a lot of physical effort. The divers
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surfaced and one of the most experienced in the group
felt pain in her right shoulder on removing her wetsuit.
She developed itching, swelling, mottling and a purple-red
discolouration of the skin on her upper arm. Other than
that, she felt well and had no tingling in her hands or feet,
no weakness, no headache or confusion, and she did not
feel breathless. She was given oxygen for about 30 minutes
and one hour after surfacing, the symptoms had markedly
decreased.

THE DIAGNOSIS

The diver and her companions suspected decompression
illness (DCI) and contacted the DAN Hotline. They were
advised to see a local diving doctor to treat possible skin
bends (cutaneous decompression sickness). They reached
the doctor’s rooms about two hours after surfacing. By that
time the symptoms had almost disappeared, although mild
pain persisted in her upper arm.
There was still slight swelling, mottling and redness
of her upper arm. Her shoulder was mildly tender, but had
its full range of movement. No neurological, chest, heart or
other abnormalities were found. A diagnosis of Type 1, painonly DCI with skin involvement was made. As the symptoms
had mostly resolved and there were no signs of neurological
involvement (Type 2 DCI), she was treated with a further
hour of surface oxygen and given aspirin for the pain. She
went home to rest with the instructions to ensure adequate
fluid intake and to contact the doctor if any other symptoms
developed. She was not permitted to dive for the next seven
days. The mild pain and rash persisted for a few days, after
which she returned to active diving free of symptoms.

WHAT IS “SKIN BENDS”?

Skin problems in diving can have various causes, including
DCI, but rashes and itchiness can also be caused by stings
from jellyfishes, bluebottles, coral and the spines of sea
urchins and various fishes. Suit squeeze or an allergic
reaction to the neoprene in wetsuits will cause a rash, pain
or itchiness in a pattern resembling the folds and seams of
the suit.
DCI with skin manifestations can vary from mild
swelling and itching confined to a small area, to more
widespread and dangerous rashes and mottling that could
signal a more serious underlying problem.

Itchiness with no rash

There are many causes for itchy skin after diving. However,
when this occurs after chamber or dry suit diving, it may be
due to a highly localised form of decompression sickness
(DCS). This type is not associated with other systemic
manifestations. It is probably due to gas passing into the
skin from the high pressure gas surrounding it.
The cause of the itch is thought to be the formation of
small bubbles in the epidermis with the release of pressure.
The symptoms are mild and the itching only temporary.
No signs are visible on the skin. The areas most affected
are the forearms, wrists, hands, nose and ears. No treatment
is needed.
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Scarlatiniform rash

This presents as a flat, itchy rash, mainly over the chest, back,
shoulders or thighs. The rash appears similar to sunburn.
It is also caused by bubble formation in the skin, with the
release of histamine and other chemicals. The rash is not
associated with any other manifestations of DCI, apart from
pain. It clears with oxygen treatment or spontaneously in a
few hours. Recompression is usually not needed unless the
rash progresses to the more serious form or neurological
symptoms develop.

Marbling of the skin

This serious form of skin bends, known as cutis marmorata,
looks mottled with various shades of bright red, purple
or even blue skin, with an uneven, marble-like pattern.
Swelling occurs and the skin takes on an “orange-peel”
appearance. The skin can be very itchy and irritated at first.
It is also most common on the torso, shoulders and thighs.
The discolouration may appear in patches or in severe cases
may begin on the chest and spread downwards. The signs
on the skin indicate what is happening elsewhere in the
body; gas bubbles are found in the skin, underlying tissue
and blood vessels. This is a serious condition and is usually
found in conjunction with neurological DCI. A diver with this
condition requires recompression.

THE SIGNIFICANCE OF SKIN BENDS
Skin bends can indicate underlying or developing
serious decompression problems

Cutaneous DCS symptoms have been known to manifest
before or along with the symptoms of more serious types
of DCS, such as neurological DCS. The sooner a diver gets
help, the greater the chances of a full recovery. Recognising
a skin bend may be the first step to timeous and effective
treatment.

Skin bends may indicate a patent foramen ovale

A patent foramen ovale (PFO) is a heart condition that is
thought to increase the risk of serious DCI. There appears
to be a correlation between skin bends from dives well
within the recreational dive tables and the presence of a
PFO. Divers who have a history of unjustified skin bends are
advised to seek the opinion of a diving doctor.

WHAT TO DO WHEN YOU THINK A
DIVER MAY HAVE A SKIN BEND

Whether the cause of a skin bend is the depth or the
duration of the dive, symptoms usually appear within a few
minutes to a few hours after surfacing. If a diver develops
a problem with his or her skin after a dive, follow the rule
– it is a bend until proven otherwise. When a skin bend is
suspected, the following should be done:
-- Give the diver oxygen by mask.
-- Note the distribution of symptoms, the time of onset
and the progress of the rash.
-- Note the response to oxygen and the development of
any other symptoms.
-- Contact the DAN Hotline to discuss the symptoms and
how to proceed.
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To Apnoea or
Not to Apnoea?
That is the Question
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By Dr Rob Schneider
Images by Mark van Coller
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Fitness
reath-hold diving is any form of submersion
underwater (or potentially any other liquid)
whilst holding one’s breath. Based on this
definition, putting one’s head under the water while in
the bath would qualify. Let us allow common sense to
prevail and consider breath-hold diving to be submersion
underwater whilst holding one’s breath and engaging in a
purposeful activity.

B

HISTORICAL OVERVIEW

In living knowledge, humans have always been drawn to
the sea, in awe of its beauty and majesty, yet fearful of
its ferocious power and destructive ability. The treasures
yielded from its depths have inspired many to venture in,
brave the myriad hazards and possibly harvest a rich reward.
This deep urge to explore and reap the bounty of the oceans
is probably what drove early humans to start entering the
water. Naturally they progressed to trying to access the
underwater environment; thus breath-hold diving was born.

Since the dawn of recorded history breathhold diving has taken place.
No one can say for sure when or where breath-hold
diving first started, but speculation abounds nevertheless.
Evidence exists that suggests that since the dawn of
recorded history breath-hold diving has taken place.
For several thousand years humans have been holding
their breaths and submerging themselves underwater.
The main purposes thereof would be gathering food and
collecting materials. Based on our knowledge of basic
human nature, the assumption could be made that a sort of
competitive and recreational type of breath-hold diving also
existed amongst these early divers.
Several examples of breath-hold diving exist in
historical records and some groups are still currently
active. For hundreds of years, Greek sponge divers have
been known to look for the ever-dwindling sponges in the
waters of the Mediterranean Sea. During Greek and Roman
periods, breath-hold divers were used at various times to
carry out military and salvage operations. For about 2 000
years, the Ama divers of Japan and their equivalents in Korea
have been breath-hold diving for shells and seaweeds.
Interestingly, in this case it is the women who do the diving.
There are two theories as to why this is the case: either, it
is because the fat distribution of the female body allows
women to tolerate the cold water better, or it is because the
males believe the persistent “folklore” that diving reduces
their virility. Whatever the reason may be, the style of diving
has remained relatively unchanged over the centuries, with
the addition of masks, fins and wetsuits being the only real
changes effected in recent times.
Another historical example of breath-hold diving which
has persisted in modern times is the pearl divers of the
Tuamotu Archipelago. Marco Polo observed pearl diving on
the Coromandel Coast during travels to India and Sri Lanka.
The Spaniards regularly exploited Native American divers
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for pearling, salvage and smuggling, notably those from
Margarita Island; their historically high value on the slave
market indicates the demand there was for these divers.
Despite our long history of diving, humans are not
designed to exist in the subaquatic environment; the
obvious limitation of breathing is the single biggest
stumbling block. However, humans do possess a thinking
ability and a creative nature that increasingly allow this
obstacle to be overcome. For several thousand years, though,
humans relied on the simple technique of just holding their
breath underwater to enable them to explore this alien
environment. In a nutshell, that is exactly what breath-hold
diving today still entails.

DIFFERENTIATION IN MODERN TIMES

Broadly speaking, one can distinguish between two
groups of modern-day breath-hold divers: commercial
and recreational, rather analogous to the categories of
compressed gas diving.
The commercial form is where breath-hold diving is
used as a vehicle to take workers to their place of industry
in order for them to accomplish the necessary tasks. An
example of this would be pearl diving, which still takes
place to this day. However, modern commercial diving – with
specialised equipment and compressed gases – has largely
eclipsed this form of breath-hold diving.
Breath-hold diving was born as a result of both
necessity and desire, but in recent years the recreational
aspects have become more important. Recreational breathhold diving can be further subdivided into pure recreational
and sport breath-hold diving.
The purely recreational form is when breath-hold
diving techniques are used to enjoy the subaquatic
environment and derive relaxation from it. Freediving and
snorkelling with downward excursions would be examples
of this.
Sport breath-hold diving encompasses various types of
sports that either primarily focus on the breath-hold diving
or incorporate techniques to create a new activity. Examples
of this include competitive freediving, spearfishing,
synchronised swimming, and underwater hockey and rugby.
A third possibility to keep in mind is the reluctant or
unwitting breath-hold diver. In this scenario, one suddenly
becomes a breath-hold diver due to unforeseen or
unexpected circumstances. An example would be a scuba
diver who suddenly runs out of air.

REFERENCES
BlueWater Freedivers. 2004.
[Online]. Available at:
www.freedive.net
[Accessed: 21 October 2016].
British Free Diving Association.
2002. [Online]. Available at: www.
britishfreediving.org [Accessed:
21 October 2016].
Brubakk, A.O. & Neumann, T.S.
(eds.). 2003. Bennett and
Elliot’s Physiology and medicine
of diving. 5th ed. London: Elsevier
Science.
Deeper Blue. 1996.
[Online]. Available at:
www.deeperblue.com
[Accessed: 21 October 2016].
Edmonds C., Lowry C., Pennefather
J. & Walker R. 2002. Diving and
subaquatic medicine. 4th ed.
London: Arnold.
HK Holdings. 2008.
[Online]. Available at:
www.freediving.co.za
[Accessed: 21 October 2016].
Skin Diver. 1996. [Online]. Available
at: www.skin-diver.com [Accessed:
21 October 2016].
Solomons, A., Solomons, M.T. &
Tsivkin, A. 2006. [Online].
Available at: www.freedivers.net
[Accessed: 21 October 2016].

87

©Shutterstock.com/JonMilnes

Medline

Q&A

Answers to diving
medical concerns
BY THE DAN MEDICAL STAFF

Q | When I go on a dive vacation, we often
have beers or cocktails after diving. Some in
the group are even suggesting drinks between
dives—is that a bad idea?
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A | Simply put, alcohol and diving are not compatible.
Alcohol causes depression of the central nervous system,
which impairs judgment and reduces reaction time and
co-ordination. Often the individual is not even aware of the
degree of impairment.
A review of more than 15 studies on the effects of
alcohol on performance found that alcohol was involved
in roughly 50% of all accidents in people of drinking age.
In Diving and Subaquatic Medicine (Edmonds, Bennett,
Lippmann & Mitchell, 2002), the authors report that alcohol
is associated with up to 80% of all drownings in adult males.
It takes time for alcohol to be metabolised and for
its effects to wear off. M.W. Perrine (an internationally
recognised authority on the impairing effects of alcohol)
and colleagues studied a group of experienced divers and
the impact of alcohol consumption on their performance.
Their investigation found that the ability to perform skills
while scuba diving was significantly compromised at a blood
alcohol concentration (BAC) of 0.04%. This concentration
can be reached by an 82 kg man who consumes two 350 ml
beers in one hour on an empty stomach. The study went on
to state that even at a lower BAC, situational awareness and
protective inhibitions may be reduced.
Recent alcohol intake (along with seasickness,
traveller’s diarrhoea, excessive sweating, diuretic

medications and air travel) is a potential cause of
dehydration in divers. Dehydration, particularly when severe,
is a potential risk factor for decompression sickness (DCS).
Diving can also contribute to further fluid loss through
breathing dry air and diuresis caused by both immersion
and cold. Some symptoms of dehydration, such as fatigue
or drowsiness, can even mimic DCS, leading to possible
misdiagnosis.
Alcohol ingestion may also enhance the effects of
nitrogen narcosis. Elevated BAC, dehydration and nitrogen
narcosis together may result in otherwise preventable
accidents due to decreased problem-solving ability.
Many divers appreciate a cold beer, but drinking and
diving can turn a safe activity into a nightmare for both the
diver and all those impacted by a rescue or fatality. Think
twice before combining alcohol and diving.
John Lee, EMT, DMT, CHT

Q | I have been getting advice from lots of
people about what kind of drops to put in my
ears after diving. What does DAN have to say?
A | Ear drops are not necessary post dive for most divers.
The purpose of most ear drops is to prevent external earcanal infections (known as otitis externa or swimmer’s ear).
Infections of the ear canal are associated with persistent
moisture as well as local skin trauma, which can result
from the insertion of cotton swabs or other objects into the
ears. These factors can enable bacterial overgrowth and
infection. (Cotton swabs can damage the thin skin that lines
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the ear canal. As DAN medics are fond of saying, “Do not put
anything in your ear that is sharper than your elbow”.)
Difficulty equalising, clicking or crackling sounds and
feelings of fullness or fluid in the ears probably indicate a
mild or moderate barotrauma of the middle ear. Middle-ear
barotrauma is neither treated nor helped by drops placed
in the ear canal, as the injury exists on the other side of
the eardrum. An intact eardrum forms a barrier that will
prevent the drops from reaching the middle ear. A perforated
eardrum might allow drops to enter the middle ear, but this
would not help and could be harmful.
For divers plagued by swimmer’s ear, gently rinsing
the ears with fresh water after each dive may help. Drying
the ears with a hair dryer (ensuring the air is not too hot)
may also be helpful. If these methods are not effective,
the next step is using commercially available ear drops
to limit persistent moisture. Common ingredients in these
formulations can include acetic acid (the active ingredient
in vinegar), boric acid, aluminium acetate, sodium acetate,
isopropyl alcohol and glycerine. The acids alter pH, which
retards bacterial growth; aluminium acetate and sodium
acetate are astringents, which shrink tissues. Isopropyl
alcohol helps dry the tissues, and glycerine may help with
lubrication to prevent excessive drying out of the skin.
Any diver who experiences ear symptoms after diving
– especially pain, hearing loss or tinnitus (a ringing/buzzing
sound) – should discontinue diving and be evaluated by a
doctor. Prompt treatment may prevent further irritation or
infection and may expedite a return to the water. Learn more
about your ears and how to take care of them with DAN’s
online podcasts available at www.dansa.org
John Lee, EMT, DMT, CHT

Q | I underwent a pulmonary vein ablation
for atrial fibrillation. Five months later my
cardiologist ordered an echocardiogram
with bubble study to confirm the closure
of the puncture in my interatrial septum.
Unfortunately, the hole persists. The
cardiologist admitted to an incomplete
understanding of the relevant issues but
recommended I refrain from diving until closure
of the hole can be confirmed or it is surgically
repaired. What can you tell me about my fitness
to dive?
A | Atrial fibrillation (a-fib) is one of the most common
rhythm disorders encountered in clinical cardiology. Basically,
the atria (upper chambers of the heart) quiver rather than
contract in an organised fashion. This leads to an irregular
and, occasionally, a very rapid heart rhythm that can be quite
uncomfortable (though some people do not experience
symptoms). It also may put patients at a significantly
increased risk for stroke. Risk factors for the development of
a-fib are hypertension, underlying coronary artery disease,
increasing age and valvular heart disease.
In the past, the intention of therapy was to either slow
the rate of the fibrillation (using drugs or catheter-based
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radiofrequency ablation) or control the subsequent heart
rhythm with drugs. Success rates at maintaining normal
heart rhythm over the next year were generally less than
50-70%.
A-fib can now be treated in selected patients with
catheter-based isolation of the pulmonary veins in the
left atrium. This procedure has a long-term success rate of
about 80%, but it requires the cardiologist to puncture the
interatrial septum to get from the right atrium to the left
atrium. The hole or holes usually close spontaneously over
time, but not always. Until they are closed the patient is left
with an atrial septal defect of sorts – similar to a congenital
“hole in the heart”. This means venous bubbles might bypass
the lungs (which act as bubble filters) and cross into arterial
circulation. This would put a diver at an increased risk for
decompression illness (DCI). Information is limited, but the
increase in risk seems to be about fivefold and is likely
related to the size of the hole or holes. Although that may
sound like a dramatic increase, the risk of DCI in recreational
diving is about two per 10 000 dives. Thus, a fivefold
increase in this risk is only one per 1 000 dives – still a very
low absolute risk.
The primary concern with respect to one’s risk of DCI
is not the hole, it is the bubble load. Thus, the cautious
thing to do is to minimise your bubble load by diving
conservatively. Alternative suggestions could include diving
on the richest nitrox mix allowable for your depth with
prolonged safety stops using the same mix or a richer mix
if your level of certification allows. I definitely would not
recommend closing the hole before returning to diving;
the risk of significant complication from that procedure is
around 1%, which is much higher than the risk of DCI with
leaving it alone (0.1%).
It is reasonable to wait and see if it closes
spontaneously before you return to diving. However, it is
also reasonable to resume diving (with the caveats listed)
despite the defect, knowing there is an increased, albeit
small, absolute risk of DCI.
Douglas Ebersole, MD

ASK US ANYTHING

DAN-SA is here to answer all your medical questions. You can call the DAN-SA Hotline at
0800 020 111 toll free from inside of South Africa or +27 828 10 60 10 from outside of
South Africa. You can also email any questions to mail@dansa.org
©Shutterstock.com/manzrussali
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Medical

Marine Life
Poisonings
By Joseph Becker, MD and Paul Auerbach, MD, MS

EDITOR’S NOTE
1.
Cape yellowtail (Seriola
lalandii ) is the most common
cause of scombroid poisoning in
South Africa.

any fish species and other kinds of marine life
are poisonous for either part or all of their
lives. Toxins may be produced directly by the
animal or are concentrated within certain organs or tissues
as the animal feeds on other poisonous sealife. It can be
tricky extricating these hazards; cooking or soaking are
generally not reliable methods for destroying or removing
toxins from marine life. Worse still, tainted seafood may not
have an abnormal taste, smell or appearance, and may look
completely normal to the unsuspecting consumer. Caution is
indicated, and a strong suspicion of poisoning is appropriate
in the setting of an unexpected illness.
While multiple forms of seafood poisoning may occur,
the following is a list of the major poisoning illnesses and
their treatment.

M

SCOMBROID
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Scombroid poisoning occurs after inadequate preservation
or refrigeration of many different fish species.1 Other local
and international cases of poisoning are associated with
eating tuna, albacore, mackerel, wahoos, skipjacks, mahimahi, sardines, anchovies, bluefishes and bonitos. Scombroid

poisoning occurs when muscular tissues decompose
in these animals, producing a histamine-like chemical
involved in allergic reactions. Affected fishes may have a
metallic, peppery taste, although changes in taste, smell or
appearance are unreliable.
Symptoms usually occur within two hours of ingestion
and resemble those of an acute allergic reaction: itching,
flushed skin, hives, swelling of the face and headache.
Severe symptoms are rare but may include difficulty
swallowing or breathing as well as shock (low blood
pressure). Symptoms are usually self-limiting and may
resolve within eight to 12 hours. Reactions lasting several
days have also been described.
Scombroid should be managed medically in a manner
similar to other allergic reactions. Mild reactions may
be treated with diphenhydramine (a medication used to
treat symptoms of allergies). For severe reactions, medical
attention should be sought immediately.

TETRODOTOXIN POISONING

Tetrodotoxin-producing fishes include porcupinefishes
and pufferfishes (toadfishes, blowfishes, globefishes and
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toado) as well as sunfishes. Several of these species are
considered delicacies in some regions including Japan,
where specialised chefs are licensed in the preparation of
these fishes which are commonly known as fugu.
While tetrodotoxin may be present throughout the
fish’s body, it is concentrated in the liver, intestine, skin and
reproductive organs. Tetrodotoxin poisoning may occur
rapidly, with symptoms manifesting anywhere from 10
minutes to four to six hours after ingestion. Symptoms begin
with numbness or tingling around the mouth, which may
progress to generalised weakness and light-headedness.
Vomiting, diarrhoea, abdominal pain and excessive drooling
may also occur. Progressive weakness and even paralysis
associated with difficulty breathing or swallowing may also
be present. Victims of tetrodotoxin poisoning may develop
shock, and of those who do, 60% die even with appropriate
medical support.
Suspicion of tetrodotoxin poisoning requires
immediate medical evaluation. Breathing support may
be required, although paralysed patients may still be
completely awake and aware. Prevention is the key, and it is
wise to avoid eating puffers, even when they are prepared
by an expert chef.

CIGUATERA POISONING

Ciguatera poisoning involves tropical and subtropical
coral reef fishes. Larger and older fishes are more toxic
than others, and while all tissues of an affected fish can be
harmful, the liver and reproductive organs present the most
danger.
The greatest concentration of affected fish is found in
the Caribbean as well as the Indo-Pacific. Potential carriers
include groupers, parrotfishes, surgeonfishes, triggerfishes,
jacks, wrasses and barracuda, although many other species
of reef fishes have been implicated.2 The odour, appearance
and taste of the fish are not affected by toxins.
The onset of symptoms typically occurs within several
hours of ingestion. They manifest as diarrhoea, nausea,
vomiting and abdominal pain. Severe symptoms are rare but
may include seizures, body aches, difficulty breathing, and
heart rhythm and blood pressure problems. Some symptoms
may occur days after the ingestion and include numbness
or tingling of the extremities and the mouth or tongue,
including dental pain that may mimic the sensation of loose
teeth. A typical symptom is the reversal of temperature
perception. Some of these symptoms may persist for weeks
or even months.

Do not eat larger or older tropical or
subtropical coral reef fishes from known
ciguatoxic regions.
Victims of suspected ciguatera poisoning should be
evaluated immediately by medical personnel. Mild cases
may be treated by diphenhydramine to relieve itching, but
it is best to avoid ciguatera altogether: Do not eat larger or
older tropical or subtropical coral reef fishes from known
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ciguatoxic regions. Unfortunately, there are no reliable,
commonly available tests to determine if a fish is ciguatoxic.
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CLUPEOTOXIN

Clupeotoxic fishes are typically found in the Caribbean,
Africa and the Indo-Pacific. Most affected fishes are
plankton-feeders and include herrings, tarpons, bonefishes,
sardines and anchovies. Toxicity increases during summer
months and internal organs are highly toxic. Clupeotoxin
does not impart any abnormal taste, odour or appearance to
affected fish.
Symptom onset occurs within minutes to hours of
ingestion. These may include a metallic taste, vomiting,
nausea, diarrhoea, sweating, muscle cramps, tingling and
numbness. Finger and toe tips as well as the lips or nose
may demonstrate a blue discolouration. Shock may transpire,
and death has occurred in as many as 45% of severe cases.
Treatment for clupeotoxin poisoning should include
immediate medical evaluation and care. Prevention includes
avoidance of potentially clupeotoxic fish, particularly during
the summer months.

PARALYTIC SHELLFISH POISONING

Paralytic shellfish poisoning is not limited to fishes from any
particular region and may occur after ingestion of a variety
of shellfish including common black mussels, molluscs,
chitons, limpets, starfishes and some crabs. As with other
marine poisonings, the internal organs of affected organisms
concentrate toxins. The toxin is not destroyed by cooking or
heat, and there is no noted change in odour, appearance or
taste of the shellfish.
Symptoms of paralytic shellfish poisoning may be rapid
and severe, initially involving numbness and tingling of
the mouth and lips before progressing to other body parts.
Clumsiness, blurred vision, headache and weakness may
progress to difficulty swallowing or breathing in severe
cases. Abdominal pain, nausea, vomiting and diarrhoea
are common. A loss of consciousness may occur. However,
paralysed patients may retain consciousness for some time.
Death may occur in up to 12% of severe cases as a result of
respiratory failure.
Treatment involves immediate medical care, including
oxygen and, possibly, artificial respiration. A popular method
of prevention in the Northern Hemisphere is to eat shellfish
only in months containing the letter “r.”3

Image by Dr Michael Hindley.

EDITOR’S NOTES
1.
In Southern Africa, parrotfishes
2.
and surgeonfishes are the first
to become toxic if a ciguatera
outbreak occurs on a reef.
Snapper ( L. bohar) is also known
for its toxicity, and its sale is
prohibited in Mauritius for that
reason.
3.
2.
The reverse is true in the
Southern Hemisphere. The
most recent Hazardous Algae
Bloom (HAB) producing Red Tide
occurred in the Garden Route
along the South African coast in
December 2015.
3.
In South Africa, contact the
4.
24-hour Poison Information
Hotline on 0861 555 777 if
hazardous marine life poisoning
is suspected. The DAN Hotline
is also available 24-hours
to provide assistance and advice.

OTHER POSSIBILITIES

Illness following ingestion of seafood may come from a
variety of causes, including poisonings. Other potential
causes of illness include infections, bacteria or viruses that
may reside in marine creatures and cause gastroenteritis
after ingestion. These illnesses are typically self-limiting.
Poisonings such as those described here cause
substantial illness and, in some cases, even death. An
awareness of these poisonings as well as their prevention
is essential. All suspected cases of severe marine animal
poisoning should immediately be brought to the attention
of medical professionals.4
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Safety
Medical

tips to make
10
you a safer diver
By Morné Christou

hether you are a new diver with new dive gear,
or an experienced diver wanting to upgrade your
old gear, before you jump into the water, DAN
has a few safety tips to help make your dives memorable,
fun and most of all, even safer.

W
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1YOUR HEALTH

Being fit and healthy is a key factor, not just on the day of
the dive, but as a lifestyle. Maintaining diver fitness and
visiting your local dive doctor for regular check-ups will
ensure that you stay on top of your game in general, and
especially when scuba diving.
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2DIVE WITHIN YOUR LIMITS

You are in control of your dive; we all know the importance
of planning your dive and diving your plan. Therefore, it
is important not to dive outside of your comfort zone and
training. Do not allow other divers to push you beyond your
own experience. Rather wait and get the specific training for
the new diving environment you wish to enter.

3CONTINUED EDUCATION

6PLAN YOUR DIVE AND
DIVE YOUR PLAN

Nothing is more important than expanding your own
competence as a diver through better diving skills and
knowledge. Your local DAN business member will be more
than willing to assist you with additional dive training.
Many of the instructors at these facilities are also equipped
to offer DAN training courses to help hone your dive safety
skills.

Before travelling to a new dive site, know what to expect
and plan for the dive conditions. A little research goes a long
way. Get advice from experienced divers; it all adds to the
experience and makes the diving safer and more enjoyable.
Make sure that you have the skills and gear to enjoy the
dive safely. Also, never forget your buddy. Plan your dive and
dive your plan together, and stay within your dive limits. It is
safer that way and also great fun!

4PRACTICE MAKES PERFECT

7REMEMBER YOUR ABCS

Few divers are in the water every week of the year. Skills
become rusty and many divers find that the first dive of a
diving vacation is surprisingly stressful; much time is spent
on re-orientating themselves to the environment. This
is quite an expensive and potentially hazardous way to
achieve what a quick pool session would achieve in only a
few minutes. Check-out dives in a pool are an investment;
they are not an indictment of your skill, they are an
opportunity to become “tuned in” again so that you can truly
enjoy that first dive.
Take the time to practise all the skills necessary when
entering the water; you never know when you might need
to use the skills you were taught. If you have been out of the
water for a while, ensure you follow the advice of a scuba
instructor and if necessary complete a refresher course to
revise your skills before diving – it is worth it.

5MAINTAIN YOUR DIVE GEAR

Sooner or later, some divers fall into the habit of thinking
about their gear the way they do about their clothing. It is
simply there to be used, and if a button pops, you simply
have it fixed. Unfortunately, diving equipment is actually
life-support equipment in a certain sense. Gear failure is not
a trivial matter: regulator free-flow, power-inflators sticking,
SPG hoses rupturing, and O-rings bursting are but a few of
the maintenance issues that cause diving accidents. The
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best way to take care of your gear is to clean it after diving,
always make sure that it fits properly and has no wear and
tear or damage, and service it on a regular basis. Taking care
of your gear will lessen the chances of malfunction while
you are submerged.

Air supply should be continuously checked while diving. The
gulp on an empty tank is no way to end a dive!
Buddy up on every dive and never dive alone.
Clear your ears and sinuses to avoid barotrauma.
Slow ascents are a must. There is no rush to ascend the last
5 m of your dive. Take your time, do your stops and just relax
before ending your dive. You will find that it is safer, more
enjoyable and more memorable if you do.

8VISITORS FROM ANOTHER WORLD

The thrill of scuba diving is amongst the greatest
experiences you will ever have. The excitement of
discovering the underwater environment is truly amazing. To
ensure that future generations also have the opportunity to
share these experiences, we need to respect the underwater
plant and animal life. Therefore, it is essential for all divers
to perfect their buoyancy to avoid damaging the reefs and
underwater environments.

9AWARENESS

Stay in the moment. Divers can easily become distracted
and think about things other than the experience of their
dive. Alternatively, some divers become so absorbed by the
objects they are studying, or the photographs they are taking
that they forget everything else. Remain alert and mindful
when diving. It is still a foreign environment for humans.
In fact, the best divers are those who are aware of their
surroundings, feel comfortable and know where they are in
the dive at all times. Make sure you know where the dive
leader, dive group and dive boat are at all times.

10DIVING IS FUN
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We dive because it is fun. If at any time you are
uncomfortable or unsure whether or not to join a dive
group, rather call (i.e., cancel your participation in) the dive.
You can always join another dive group or dive another
reef on another day. When in doubt, say no. Using your best
judgement and instinct will keep the sport both safe and fun.
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