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It is my pleasure and honour to write this introductory message for the first combined 
edition of SUBMERGE Magazine and Alert Diver Lite. 

This year, SUBMERGE is celebrating its 10th anniversary. Next year, it will be 20 years 
since DAN-SA was founded. For the past decade, DAN-SA and SUBMERGE have worked 
together closely, and SUBMERGE has helped us publish our Alert Diver Magazine. So, for 
me, this combined publication is a most welcome and natural development. 

SUBMERGE has generously offered to make the first edition of this new combined 
publication available to all DAN-SA members for free through the DAN-SA membership 
portal. Due to the fact that not all SUBMERGE readers are DAN-SA members (yet), I am 
including this brief introduction on DAN-SA.

DAN-SA offers an in-house hotline service to assist injured recreational divers on a 
24/7/365 basis. During office hours, hotline calls will usually be answered by either Laurel 
Reyneke or Jens Dehnke – both highly trained and experienced hotline operators. A pool 
of part-time DAN-SA hotline operators assumes after-hours call duties in rotating shifts. 
All of the hotline operators are recreational divers, so we truly live up to our axiom: divers 
helping divers. (Please refer to page 94 for more details on calling the DAN-SA hotline.)

Anyone can call DAN-SA. The principal benefit of being a member is that it allows 
DAN-SA to extend its Group Cover Policy to authorise and pay for the emergency medical 
services, recompression treatments, medical evacuation and selected travel-related 
emergencies that an injured diver may need, but not necessarily have coverage for. 
The DAN-SA Group Cover Policy frees us as DAN-SA hotline operators and doctors to 
engage essential medical services for DAN-SA members, without first having to wait for 
medical aid approval, or a guarantee of payment by the injured diver or their next-of-
kin. DAN-SA membership also provides access to the relevant personal and emergency 
contact information from the membership database. Another advantage is that DAN-SA has 
extensive experience in dealing with diving medical emergencies and medical evacuations 
from the most popular dive destinations in Southern Africa. We know what works and – 
often just as importantly – what does not. 

Not all calls to the DAN-SA hotline are diving or medical emergencies, of course. 
Diving instructors, operators and divers call us regularly about diving medical advice, such 
as ear equalising problems, information about medication and diving, and sometimes 
just for general medical advice. Typically, one of our on-call DAN-SA diving medical 
practitioners joins the discussion with the caller. At least three diving medical practitioners 
are on call for the hotline at all hours, so it is always possible to speak directly to a diving 
medical practitioner. Not infrequently, the DAN-SA doctors will assist the local medical or 
health practitioner who examines and treats the injured diver who called us. We consider 
this mission-specific service to be one of our finest flagships!

DAN-SA is involved in several other activities, including recreational diving safety 
initiatives, diving medical research, diving-related first aid training and oxygen first aid 
products, to name only a few. There are also many other online resources, articles and 
communication platforms available through www.dansa.org. Please visit us online for more 
details.

In closing, congratulations to SUBMERGE with this fine publication. Three cheers to 
the next ten years!

DAN-SA is all about divers 
helping divers. If you are a 
DAN-SA member – thank 
you! If not, why not join?
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Messages Safety Stop

2015 DAN Divers’ Day in 
Johannesburg

2015 DAN Divers’ Day in  
Bloemfontein

Feedback

EVENTS IN 2016
Refer to www.dansa.org/events for a list 
of 2016 events. If you would like DAN-SA 
to visit your city or dive club to host a 
DAN-SA Divers’ Day workshop simply 
contact the DAN-SA office with the 
relevant details. Contact us on  
0860 242 242 or mail@dansa.org

DAN EVENTS
The DAN Divers’ Day workshops have gained a lot of support 
from the local dive communities around South Africa since 
its inception in 2013. The event initially started with only 
two workshops, with the very first DAN Divers’ Day having 
been hosted at the Navy Base in Simon’s Town. Since then, 
we have expanded and now host workshops in several 
different cities, such as Cape Town, Port Elizabeth, East 
London, Durban, Sodwana Bay and Johannesburg. Our hope 
is to cross the border into Mozambique and host workshops 
in Ponta do Ouro and Inhambane in 2017. 

The main idea behind the safety workshops is to further 
grow and promote DAN’s mission. These events focus on 
important areas of diving safety, such as travel health and 
recognising symptoms of diving-related problems, all of 
which are presented to the diving public free of charge.

As we near our 20th year of serving the diving 
community, we are proud of the achievements the DAN-SA 
members’ support has allowed us to pursue. If you are not 
a member yet, please consider joining DAN-SA as we work 
collectively at improving diving safety.

DAN LETTERS

Far from home
My husband and I were diving in Paindane Bay, 
Mozambique. We were busy launching the boat when a 
wave knocked me over and I landed underneath the boat.  
I was pinned between the boat and the sand. The next  
wave lifted the boat and it moved away from me. 
Immediately we realised that we were in a lot of trouble, 
particularly being so far from our home in South Africa 
and also the consequences we had to face to get me to the 
nearest hospital and emergency room. 

My husband phoned DAN-SA and after half an hour  
the diving charter transported me to Inhambane where 
X-rays confirmed that I fractured my left pelvis bone and 
left hip bone. DAN-SA phoned my husband by the hour 
to confirm how I was doing. They airlifted me the next 
morning with a jet (Rescue 911) plane from Inhambane 
and brought me back to South Africa. A trauma doctor was 
on board and stabilised me before I was airlifted. DAN-SA 
also arranged for an ambulance to take me from Lanseria 
Airport to the Little Company of Mary Hospital where a 
doctor was awaiting my arrival. I was then booked into  
the ICU.

DAN-SA and staff, you were fantastic! Thank you for  
your assistance during this unfortunate accident and 
getting me back home where I could get the best treatment 
possible. Without your help, all of the above would not 
have been possible. You have a great team on board! 
Mrs EA du Toit 
DAN-SA member

ALERT DIVER LITE PHILOSOPHY
The views expressed by contributors are not necessarily those advocated by the publisher or DAN-SA. 
While every effort is made to ensure the accuracy of information and reports, the publisher as well 
as DAN-SA does not accept any responsibility, whatsoever, for any errors, omissions, or for any effects 
resulting therefrom. As to the best of the publisher and DAN-SA’s knowledge, contributors have not 
indulged in plagiarism. Although the utmost is done to avoid such occurrences, the publisher and 
DAN-SA will not be held responsible for the contributors’ or writers’ indulgence in plagiarism. No part 
of this publication may be used or reproduced in any form without the written permission of DAN-SA. 
E&OE.

TEAM
Dr Frans Cronjé 
Morné Christou
Sabrina Hindley

CONTRIBUTORS
Brian Harper
Dr Blanche Andrews
Francois Burman
Dr Gary Morris
Laurel Reyneke
Dr Neal W Pollock

CONTACT US
Please contact us at mail@dansa.org or phone 
0860 242 242 from inside South Africa. 

TEAM & CONTACT

http://www.dansa.org/events
mailto:mail@dansa.org
mailto:mail@dansa.org
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DAN RESEARCH
DAN Research is a component of DAN that focuses exclusively on building 
our knowledge of dive medicine and increasing dive safety within the 
industry through various dedicated studies, including flying after diving, 
aging and dive health, diabetes and diving as well as general dive safety.

Access research results
We want to share the research results with our members and partners. We 
do this in a variety of ways:
 - Uploading the studies to our website and sharing it with the public 

in our publications (DAN Annual Diving Report, Alert Diver and dive 
safety booklets).

 - Via our workshops, conferences and online seminars.

How can you participate in DAN Research?
The DAN Diving Safety Laboratory (DSL) database collects and analyses 
hundreds of thousands of real dives, which allows for investigation into 
a number of different aspects of diving safety. The DSL is a real mobile 
research laboratory, making all the necessary tools for field diving data 
gathering available. It offers various participation levels to allow volunteers 
to get involved in investigating dive safety. Due to the research collaboration 
between DAN Europe and DAN-SA, these features will soon be available to 
the divers in the DAN-SA region at various DAN Divers’ Days.

Recent results
Over the past three years, our research team has been conducting a general 
health and fitness research study amongst the divers that frequent Miracle 
Waters. The idea behind the study is to get a better understanding of the 
general health of divers in different areas. This will help focus our efforts to 
identify applicable areas of research amongst modern day divers.

Research statistics of the health 
and fitness study conducted at 
Miracle Waters

DEMOGRAPHICS

Gender

Age

Weight

Height

42%

10%

58%

26%

29%

35% Male
Twenties
Thirties
Forties
Fifties

Males
Females Male

Female

1.64

1.72

74.23
95.89

1.80

Female

Average

85.06

Average

LIFESTYLE
Exercise

Activity

58%

48%

32%

Inactive
Reasonable or modestly 
active lifestyle
Optimal for lifetime fitness

49%

10%

3%

Minimal exercise
Moderate exercise
Active exercise

MEDICAL

Blood Glucose

Blood Pressure

Resting Pulse

Oz Saturation

5.2

Blood Pressure - Diastolic
Blood Pressure - Systolic

97.11%

138 123 131 120 140

97.85% 97.48%

100.00%

83

4.6

85

4.9

84

4.0

84

6.0

95.00%

86 80 83 80 90

Male Female Average Medical 
Average 1

Medical 
Average 2

Male Female Average Medical 
Average 1

Male Female Average Medical 
Average 1

Medical 
Average 2

Male Female Average Medical 
Average 1

Medical 
Average 2
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Feature Smoking & Diving

he negative health effects of smoking are 
largely known. It is generally accepted that 
smoking and diving are two activities that are 

best not performed together. Yet, for some, the habit is hard 
to break. Statistics reveal that 16.4% of South Africans 
are smokers. The number of scuba divers who smoke is 
unknown. For those divers who smoke or who have a dive 
buddy or instructor who smokes, it is worth being aware of 
the risks associated with smoking and diving. 

Smoking can damage almost every part of the body, 
resulting in possible chronic health effects such as a stroke, 
blindness, gum infection, aortic rupture, heart disease, lung 
disease, hardening of the arteries, reduced fertility and 
an increased risk for hip fractures. At any age, mortality 
in smokers is between 40% and 80% higher than it is in 
non-smokers.

Now who’s 
really smokin’?
Getting to the heart (and lungs) 
of the matter
BY DR BLANCHE ANDREWS

T

It is generally accepted that smoking and diving are two 
activities that are best not performed together. 

©iStock.com/Staras
©iStock/BSANI

Smoking is closely associated with medical conditions 
involving the cardiovascular and respiratory systems 
such as impaired ciliary function, increased mucus 
production, persistent coughing, non-specific airway hyper-
responsiveness (AHR) and decreased physical performance. 
AHR is the tendency for bronchial constriction due to 
certain substances. Bronchial constriction is the abnormal 
tightening of the airways making breathing more difficult. 
For a scuba diver with AHR, even the compressed air 
released from the cylinders (which is colder and dryer 
than normal air) may cause bronchial constriction. The 
same is true should the scuba diver with AHR inhale sea 
water or exert him-/herself. Numerous studies show that 
a high percentage of smokers have AHR. Add diving to the 
mix, and the result is that scuba divers are at an equal or 
greater risk than what asthma patients are while diving. 

Physical activity over and above the norm requires 
that more oxygen be delivered to the muscles. Smokers’ 
oxygen uptake is compromised due to the strain of 
smoking on the lungs. This decreases the body’s reserve 
to cope with more demanding activities such as diving 
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If safer diving is our ultimate goal, quitting  
smoking should also be. 

GOOD NEWS FOR EX-SMOKER DIVERS
Many of the adverse effects associated with smoking are reversible after quitting 
smoking. The extent of recovery is influenced by the smoking history prior to quitting and 
the length of time after quitting. This serves as encouragement to those who are currently 
smoking, but who are considering quitting, or to ex-smokers wondering if it was worth 
kicking the habit. It is definitely worth it! The additional margin of safety that quitting 
smoking affords divers may well be compared to the conservative use of dive tables, and 
should be encouraged for the very same reasons.

or even a strenuous walk to the sea while fully kitted or 
swimming against a current.               

The cardiovascular system includes the heart and all 
the blood vessels working with the lungs to deliver oxygen 
to the other organs. The long-term effects of smoking on 
the cardiovascular system include an increased risk of 
atherosclerosis, thrombosis and high blood pressure. Even 
short-term exposure to cigarette smoke can cause blood 
vessels to narrow, and can impair the inert gas washout 
after a dive.

THE EFFECT OF DIVING ON YOUR BODY 
Two important systems to consider when diving are the 
respiratory and cardiovascular systems. 

Breathing effects
The respiratory system provides oxygen to the bloodstream 
and eliminates carbon dioxide. The effects on the lungs 
when diving include:                 
 - Decreased chest wall compliance as a result of the 

water pressure, wetsuit and gear
 - Decreased lung compliance and volume as a result of 

fluid shifts within the body
 -  Increased density of the breathing gas as a result of 

increased pressure
 -  Increased risk of barotrauma or lung injury as a result 

of pressure change
 -  The lungs acting as a bubble trap

Heart effects
When a diver submerges, there is a central shift of 
the blood in the body. Other stressors affecting the 
cardiovascular function include exposure to cold, the 
increased partial pressure of oxygen and the increased 
work it takes to breathe. All of these effects increase the 
heart’s work rate.

SMOKING & DIVING – A RISKY BUSINESS
The optimal functioning of one’s heart and lungs is 
essential to managing stressful situations while diving. 
It is also crucial that inert gas is sufficiently eliminated 
from one’s body when diving. The damage to the body 
associated with smoking results in inadequate gas 
exchange. This, together with the cardiovascular effects, 
impairs oxygen delivery as well as inert gas washout. A 
study on smoking and decompression illness (DCI) found an 
association between smoking and an increased severity of 
DCI. A significantly higher severity of DCI was found when 
comparing light smokers, heavy smokers and people who 
have never smoked before. Divers are also at an increased 
risk of acute bronchoconstriction as a result of AHR and 
lung barotrauma, which may occur simultaneously.

An important component of fitness to dive is being 
able to physically meet the demands of the many 
circumstances that could be presented on a dive. This 
ability is severely compromised when the body has been 
damaged by cigarette smoke. 

DON’T RISK IT
Smoking and diving is strongly discouraged. Those who 
do not smoke but have a buddy or instructor who does 
should also be aware of the risks. For those who have a true 
desire to quit, there is medication like bupropion (Zyban) 
and varenicline (Champix) that may offer significant relief. 
Obviously, medical interventions are not without cost or 
potential side-effects; in fact, it is strongly recommended 
that divers discontinue diving during the four to eight weeks 
while on medication. Still, the R400 to R600 for medication 
and the short-term sacrifice of not diving justifies the many 
long-term gains in health and financial savings of kicking the 
habit. If safer diving is our ultimate goal, quitting smoking 
should also be.

 
Buch, D., Moalem, H., Dovenbarger,  
J. & Moon, R. 2003. Cigarette 
smoking and decompression illness 
severity: a retrospective study in 
recreational divers. Aviation Space 
and Environmental Medicine,  
74(12): 1271-1274.
Dillard, T. & Ewald, F. J. 2003. Invited 
Commentary: Should divers smoke 
and vice versa. Aviation Space and 
Environmental Medicine,  
74(12): 1275-1276.
Meintjes, W. 2013. Respiratory Fitness 
for Diving. DAN-SA, Midrand.
Ranz, A. 2004. The impacts of smoking 
on diving. [Online].  
Available at: http://www.gue.com/
impacts-smoking-diving  
[Accessed: 24 June 2016].

REFERENCES

©iStock.com/hxdb2xy

www.gue.com/impacts-smoking-diving


84

Dive Slate

Can Whales  
Get the Bends?
Decompression stress in 
diving mammals
BY DR NEAL W POLLOCK, PHD
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Dive Slate

onventional wisdom holds that diving mammals 
do not suffer from decompression sickness 
(DCS). This is based on two key points: First, 

evolution has allowed them to adapt to the diving world 
and, second, their gas supply is limited to a single breath-
hold. As time often shows, however, experience can be at 
odds with conventional wisdom.

Anecdotal reports of symptoms consistent with DCS 
in extreme human breath-hold divers and substantial 
amounts of physical gas found in some stranded marine 
mammals raise questions about the decompression 
implications of breath-hold diving. The Woods Hole 
Oceanographic Institution Marine Mammal Centre recently 
took the initiative to host a workshop that brought 
together experts from many fields to review the current 
knowledge. The panel included specialists in human dive 
medicine, physiology and decompression modelling; and 
marine mammal medicine, pathology, anatomy, physiology, 
ecology and behaviour. The meeting was held at Woods 
Hole in Massachusetts, USA in April 2010. The consensus 
of this panel was reported in a paper published in the 
Proceedings of the Royal Society B: Biological Sciences. 

The effects of pressure and the hazards of DCS are 
well known to human divers. The increase in ambient 
(surrounding) pressure causes inert gas to flow from the 
compressed-gas source into the lungs and then throughout 
the body. The relative excess of inert gas flows out of 
the body through the lungs during and following ascent. 
If the pressure reduction is too great for a given inert 
gas load, bubbles may form in tissues, and a cascade of 
events may be initiated that results in the symptoms 
of DCS. Human divers control decompression stress by 
limiting dive exposure and/or following experimentally or 
mathematically derived decompression schedules. 

Marine mammals dive routinely and repeatedly to 
impressive depths without the benefit of dive computers 
or dive tables but also typically without obvious injury. 
In addition to the limited amount of gas contained in a 
single breath, gas compression and collapse of some small 
airways trap gas within portions of the lungs to reduce the 
volume of gas that reaches the blood and other tissues. 
These factors do not stop all delivery, though, as indicated 
by substantial gas volumes observed in recently stranded 
animals that cannot be explained by decomposition. In 
addition, necropsy studies have found lesions consistent 
with chronic tissue damage as might be expected from 
repetitive decompression stress. Ultimately, these findings 
encourage a shift in thinking about marine mammals and 
decompression. 

C

Hooker, S. 2011. Deadly diving? 
Physiological and behavioural 
management of decompression stress 
in diving mammals. Proceedings 
of the Royal Society B: Biological 
Sciences. [Online]. 279(1731): 1041-
1050. Available at:  
http://rspb.royalsocietypublishing.
org/content/early/2011/12/15/
rspb.2011.2088.  
[Accessed: 22 June 2016].

There are several mechanisms that reduce 
decompression stress in marine mammals, even if to a lesser 
degree than previously believed. The single breath of air 
does limit source gas, more so for species that dive following 
partial exhalation from the lungs. The collapsing airways 
will reduce uptake of inert gas by the blood, at least during 
deeper dives. The reduction in blood flow to nonessential 
tissues (part of the diving reflex) will also reduce inert gas 
delivery to tissues. It is important to appreciate that while 
these factors reduce the risk of DCS, they do not eliminate 
it, particularly for more extreme divers. Ultimately, it is 
likely that the dive profile, lung volume and predive surface 
interval balance the needs of thermoregulation, digestion, 
buoyancy control, hunger, predator/prey interactions and 
exertion to determine the actual decompression stress for 
a given dive or day. Voluntary and/or reflexive control over 
behaviour and the physiological responses to diving may 
alter the risk-reward balance. Extending surface intervals 
or adding partial-depth dives to reduce or resolve bubble 
formation may be strategies — conscious or unconscious — 
that reduce decompression stress.

Future research is needed to improve our understanding 
of the practical limits of the protections enjoyed by marine 
mammals, the normal patterns and consequences of bubble 
formation and how marine mammals and humans differ in 
their response to bubbles and tissue injury. It is likely that 
emerging technologies that collect real-time data from free-
ranging marine mammals will be critical to answer the many 
open questions. 

For now, the available evidence indicates that marine 
mammals manage decompression stress more than they 
avoid it.  

IMAGE BY BOB COAKLEY.

REFERENCE

IMAGE BY STEPHEN FRINK.

Rather than avoiding decompression stress, evidence 
suggests marine mammals use behavioural and physiological 
adaptations to manage it.

http://rspb.royalsocietypublishing.org/content/early/2011/12/15/rspb.2011.2088.e-letters
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A | The retina is the part of the eye that is responsible 
for converting light energy to electrical signals which are 
transmitted to the brain. It is made up of several layers of 
highly-organised light-sensitive cells that line the interior 
surface at the back of the eye. Retinal detachment, which is 
the separation of the retina from its structural foundation, 
compromises function and causes impaired vision or 
blindness.

Detachments are typically painless and many are 
associated with warning signs such as flashes or visual 
spots. The most common type of retinal detachment occurs 
when the vitreous body, which is the gel inside the ball of 
the eye, pulls on the retina and creates a break that allows 
fluid to seep in between the retina and the underlying 
structures.

Various procedures are used to repair retinal 
detachments. One of these, pneumatic retinopexy, 
involves the injection of gas into the eye as a type of 
compression therapy. Individuals who have had a gas bubble 

placed in their eye should get confirmation from their 
ophthalmologist that the gas bubble is gone before diving, 
flying or ascending into mountain regions. An intraocular 
gas bubble can cause severe eye pain and permanent loss 
of vision if the individual is exposed to significant changes 
in ambient pressure. Some other surgical procedures 
involve the removal of the vitreous fluid (gel) and 
replacement with silicon oil, which remains in the eye until 
it is removed at a later date.

Generally speaking, diving is not advisable following 
these procedures as they usually represent very 
complicated cases of retinal detachment and a second 
surgery may be necessary. Such cases require close 
communication with your ophthalmologist.

Regardless of the type of procedure, adequate 
healing time is needed prior to returning to diving. 
Ophthalmologists recommend waiting at least two months 
after retinal detachment surgery before diving, even if 
all the gas has gone before then. Once the gas bubbles 
are gone and healing is complete, there is no reason that 
diving would constitute a risk to the retina or visual acuity.
Lana Sorrell, EMT, DMT; Dr Nick Bird, MD, MMM (with special thanks 
to Dr Frank Butler, MD) and Dr Frans Cronjé, MBChB, MSc

Q&A

BY THE DAN MEDICAL STAFF

DAN experts tackle 
diving medical concerns

Q | I recently had surgery for a detached retina. 
Will I still be able to dive?

©Shutterstock.com/Dudarev Mikhail
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A | According to marine toxicology experts, the venom that 
is found in stinging insects such as bees, wasps and hornets 
(hymenopterans) is different from the venom that is found 
in stinging marine life (cnidarians). There is no evidence of 
cross-reactivity between hymenoptera venoms and those in 
cnidarians. The possibility of experiencing an anaphylactic 
reaction to jellyfish, fire coral, hydroids or any other marine 
life is very low.

There are individuals who do experience anaphylaxis 
with marine life envenomations, but such cases are rare. 
The reaction is believed to be separate and apart from 
an insect venom allergy. Individuals who have suffered 
anaphylaxis to a known allergen such as insect venom, 
foods or certain drugs should carry a prescribed kit and 
understand how to self-administer the medication.

Most marine life injuries are due to accidental contact 
and, in most cases, can be avoided. Gaining proficiency 
with and practising good buoyancy control is essential. 
Minimising the amount of exposed skin while diving is 
another important factor in prevention. If you are wearing 
a “shorty” wetsuit, a dive skin can be worn underneath 
for added protection. Educating yourself about creatures 
indigenous to the planned dive area will also help you to 
identify and avoid sources of potential injury.
Marty McCafferty, EMT-P, DMT-A  
DAN medical information specialist

A | As you probably already know, there is no formal 
body of research addressing this specific question. The 
appropriate response and the degree of vigour required 
will be influenced by the depth, strength and volume 
of the downdraft; the distance from the eddy line (the 
edge of the draft); the topography; the visibility; the risk 
of entanglement or entrapment; the bulk of the diving 
equipment worn; the strength, power, buoyancy control, 
skill and decompression status (or obligation) of the diver; 
and potentially other factors.

What seems like a simple question quickly becomes 
impractical to study in a safe, controlled and still 
meaningful manner. 

Even without quantification of the actual effort 
required, the question can be addressed conceptually. The 
priority is maintaining control (particularly vertical control) 
to avoid serious buoyancy and/or gas-space issues that 
could make the situation worse. Getting negative, hugging 
the reef and climbing out rock-by-rock might be workable, 
if the strength and size of the current flow requires it and 

Q | I have seen reports of downdraft currents on 
various online forums accompanied by debates 
about the best method for escaping them. Do 
the DAN experts have an opinion or advice?

Q | I have a life-threatening reaction to 
bee stings and have to inject myself with 
epinephrine if I am stung. Do I have to worry 
about reacting the same way to jellyfish?

ASK US ANYTHING
DAN-SA is here to answer all your medical questions. You can call DAN-SA 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

the topography allows it. The advantage of this approach 
is control. The diver is unlikely to have serious shifts in 
buoyancy or of gas in sensitive spaces (primarily the middle 
ears and lungs) when control is maintained. 

Again, depending on the conditions, swimming 
perpendicular to the flow could be effective. An advantage 
of this may be a reasonable degree of control, with minimal 
need for fast changes in the buoyant state or risk to sensitive 
gas spaces. Choosing to increase buoyancy probably 
represents the greatest risk of all. While it may be necessary 
in extreme situations, it is also possible that it could result 
in an overcorrection and the subsequent hazards of an 
uncontrolled ascent; the latter resulting in an elevated risk of 
barotrauma and decompression illness.

My fundamental recommendation is that divers think 
in advance and be prepared with a continuum of responses 
from which to choose and, when appropriate, to shift 
between these. The progression of the graded response 
would be as follows: A mild downdraft could be ignored; 
a little more strength would prompt horizontal swimming 
to move out of the affected zone (with minimal or no 
addition of air to the BCD); and even more strength or an 
uncomfortably large downdraft flow zone would prompt 
grabbing the wall for stability and, possibly, climbing out. 
A minor amount of gas might be added to the BCD at the 
hanging-onto-the-wall point, but not as a primary part of the 
solution. Adding too much positive buoyancy could create 
a situation more dangerous than the initial hazard. It could 
pull the diver off the wall, precipitate a runaway ascent 
or make what could otherwise have been a mild case of 
entanglement extremely problematic.

Mental practise is an important way to improve 
skills and responsiveness. A critical part of this effort is to 
remember that every event has its own idiosyncrasies. Having 
multiple options and the physical skills as well as a calm 
demeanour to employ them in a thoughtful, progressive 
manner will provide the best protection.
Dr Neal W Pollock, PhD

©Shutterstock.com/Dudarev Mikhail
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enerally speaking, scuba equipment failure 
or malfunction is a relatively minor cause of 
diving-related accidents and fatalities. The 

most common and hazardous malfunctions occur with 
BCD power inflators and regulators [1]. As such, it was 
not unusual that a regulator failure incident was recently 
reported to DAN-SA. In this instance, the cause turned out 
to be quite an unusual one. 

Although the diver involved in the incident managed 
the situation very well and no-one was harmed, other divers, 
especially inexperienced or nervous divers, might not have 
been so fortunate. What was particularly strange was that 
although the diver’s cylinder was not empty, the flow of 
gas had slowed and then ceased in a manner similar to an 
out-of-air situation. Closer examination of the equipment 
led to another puzzling discovery: A large amount of yellow 
crystallised material was found to be blocking the inside 
of the braided second-stage regulator hose. Although the 
hose had been in use for a few years, it showed no external 
abnormalities or any visible signs of deterioration. 

In the process of trying to solve the mystery, it turned 
out that this was not an isolated case. The very same 
situation occurred on 22 July 2015 and was reported 
subsequently in a technical diving blog [2]. Although, again, 
no one was injured, the discovery has now prompted a wider, 
global investigation, which is still ongoing.  

An analysis of the “culprit” revealed it to be a form of 
polymorphic crystallisation – a phenomenon associated 
with cyclical heating and cooling at oil-water interfaces 
[3]. In both of these cases, the crystallisation seemed to be 

related to the molecular structure of the internal tube. The 
present theory is that repeated cyclical heating and cooling 
of the internal lining promotes this form of crystallisation 
in materials that are either unsuitable for this application, 
or those that get affected by certain chemicals or bacteria. 
The sun heats the hose, whereas the flow of expanding 
breathing gas cools the internal surface of the hose down 
again. This process recurs with each dive, and the crystals 
grow and accumulate over time. Eventually, enough crystals 
form to encroach on the flow of gas, or they migrate 
towards the second-stage regulator, resulting in significant 
failure of the breathing device.

The challenge is how best to respond to the discovery: 
 - What do divers need to know right now? 
 - What appropriate precautionary maintenance 

guidelines and early detection strategies should be 
implemented at this stage? 

Previously, the standard safety recommendation regarding 
regulator hoses was that they should be inspected 
regularly for early signs of external deterioration. Perishing 
or abrasion of the outer rubber coating eventually 
predisposes hoses to rupture during pressurisation and 
even when in use. Rubber hoses are quite prone to this, 

Invisible crystals
Regulator failures due to crystallised 
nylon hose inners
BY FRANCOIS BURMAN PrENG, MSc

G

Eventually, enough crystals form to encroach on 
the flow of gas.
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Make all divers aware of this problem and the 
need for regular equipment servicing.

Polymorphic crystallisation 
inside nylon-braided hoses 
and inside a regulator. 
Images by Cozumel SCUBA 
Repair.

which is why polymer-braided hoses were developed in the 
first place. Herein lies the problem: In the case of braided 
hoses, the outside still appears to be quite normal and 
flexible with no obvious surface abnormalities. It is the 
internal surface that deteriorates, completely invisible to a 
cursory external inspection. 

It would be foolish to assume that this deterioration 
is limited to external braided hoses. Previously, our hoses 
comprised a rubber inner hose, a single braid layer for 
reinforcement, and finally a rubber, outer sealing layer. 
In the modern era, the rubber inner hose is sometimes 
replaced with a polyurethane or nylon hose (referred to as 
thermoplastic). The middle or reinforcing layer is a polymer 
filament braid, and the outer layer is either a second braid, 
which has the advantage of revealing when the inner hose 
has a leak, or a polyurethane or synthetic rubber outer 
sealing layer. 
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Following this advice, and especially where regular hose 
inspections are performed, will give you greater confidence 
that your hoses always perform as they should.  

In closing, we ask you to please share this information 
with other divers and promote diving safety by promoting 
the following ABC strategy:
 -  Air awareness: Make all divers aware of this problem 

and the need for regular equipment servicing.
 -  Buddy breathing: Practise emergency air sharing 

procedures to ensure preparedness and appropriate 
action in the event of regulator failure, as well as out-
of-gas situations.

 -  Customer choice: Ensure that any hose purchased 
clearly shows information about the manufacturer, the 
production date and the standard used on the ends. 
Check that this information is consistent with the 
packaging. 

We invite all divers who experience this inner-hose 
degradation to contact DAN-SA, preferably providing  
pictures showing the condition of the inner hose. This will 
enable us to capture as much information as possible so  
that we can learn more about this phenomenon. Any  
new findings, cautions or advice will be shared with the 
diving community.

The reality is that the newer second-stage hose with a 
thermoplastic inner layer may be vulnerable to degradation. 
This does not apply to synthetic rubber internal layers, 
which appear to be impervious to this phenomenon.

SO, WHAT SHOULD WE RECOMMEND?
While DAN-SA has been in contact with the manufacturers 
of outer braided hoses to assess possible causes as well as 
precautionary measures, we have a responsibility to inform 
divers about the broader, critical safety concern. We feel it is 
important to advise divers as follows:
 - All regulator hoses, including braided hoses, have 

a limited service-life irrespective of the external 
appearance, the reinforcement and protection 
provided by hose protectors, or the braiding itself. 

 -  The internal section of newer hoses with a 
thermoplastic inner layer appears to be uniquely 
prone to polymorphic crystallisation, especially in 
hot, tropical locations. The phenomenon appears to 
be a gradual process, but the disruption of gas-flow 
and regulator function is unpredictable and invisible 
to external inspection. 

 -  If there is any indication of gas-flow restriction, 
particularly when using a newer hose, the diver 
should stop using the regulator immediately. A 
careful inspection of the regulator and the hose 
should be performed. If the regulator is not the cause, 
suspect the hose. 

 -  A physical examination, including squeezing the 
hose every couple of centimetres to assess whether 
the hose exhibits the same degree of flex, should 
be performed. Any indication of a change in the 
resistance while squeezing along the length of the 
hose would be a sign of a possible problem. This test 
is much easier to perform than with the harder, outer 
rubberised hoses.

http://scubatechphilippines.com/scuba_blog/regulator-hose-diving-emergency/
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DANGER OF 
THE UNKNOWN
Lung disorder disposes young diver 
to barotrauma
BY DR GARY MORRIS
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ome years ago, a family living inland went 
diving for the weekend off the KwaZulu-Natal 
coast. Both father and son were divers. The 

young man (in his late teens) was a very good swimmer 
and had represented the provincial team in water polo.

The experienced divers did two easy, uneventful dives 
out on a reef on the Saturday morning. Afterwards, they 
rested at the bed and breakfast where they were staying. 
Early in the afternoon after the dives, the son had felt a 
slight tightness in his chest and noticed that he coughed 
out a little bit of pinkish fluid. He lay down and it eased 
slightly. That evening, when the family went out for a meal, 
his chest still felt tight and seemed to get slightly worse 
throughout the course of the evening. He had hoped it 
would ease again when he got into bed and that he would 
be ready for two more dives on the Sunday morning, but 
when he lay down at about 21:00, he felt breathless. The 
coughing had gotten worse and he began to cough up dark 
red blood. Consumed with worry, he woke up his father, who 
then called one of the local diving doctors to see him.

The fit, young man was slightly short of breath, coughing 
and had reduced air entry into his right chest. He was 
thought to have a pneumothorax (an air leak into the chest 
cavity) and was referred to a thoracic surgeon. A chest drain 
was inserted to remove the air from the chest cavity, and he 
was kept in the intensive care unit. After a few days he was 
sent home and at a later date saw a cardiothoracic surgeon 
in his home town, where an operation was done to close a 
congenital bullous (blister) on the top of his lung. He was 
not able to undertake further diving.

This fit, young swimmer had a congenital defect in 
his lung which made him vulnerable to barotrauma of 
the lungs. This condition is something that will not be 
picked up through a screening questionnaire or through a 
pre-diving medical examination. He was fit and excelled 
in water sports; he had dived within decompression limits 
and had not done any sudden ascents, but still ended up 
with a serious condition.

The volume changes which occur with pressure 
changes in diving have their effect on gas-filled cavities 
like the ears, sinuses and lungs. Small changes in pressure 
and shallow depths can cause damage to these organs, 
and a weakness in the tissue will increase the possibility 
of something being damaged. A bullous is a thin-skinned 
cavity on the lung surface, which is normally not dangerous 
and is contained by the chest wall. A person afflicted by 
this is usually unaware of its existence. This diver had done 
several dives with no problems up to this point. As a result 
of having this weak spot in his lung, the pressure/volume 
changes caused pulmonary barotrauma. This occurred 
in diving circumstances in which one would not expect 

S

This fit, young swimmer had a congenital 
defect in his lung which made him vulnerable 
to barotrauma of the lungs. 

something to go wrong and in an individual who one would 
not expect to have problems.

Pulmonary barotrauma is more common in novice and 
inexperienced divers and is associated with panic. This is 
probably related to factors such as lack of familiarity with the 
equipment, not monitoring gas supply, relative unease in the 
water and a greater likelihood of panic.

The usual circumstances that result in pulmonary 
barotrauma are:
 - Panic, with an attempt at an emergency ascent
 -  Free ascents, including ascents in submarine escape 

training
 -  Skip breathing
 -  Uncoordinated buddy breathing leading to panic
 -  Inability to gain control of the regulator and 

abandoning the exercise, returning hurriedly to the 
surface

 -  Apparatus difficulty, such as a high regulator resistance
 -  Water inhalation, leading to panic and rapid ascent
 -  Lung disorders, like lung bullae

What can we learn from an incident like this?
 - If you are breathless and coughing up blood after a 

dive, especially if the symptoms persist or increase, you 
need to do something about it. Contact DAN-SA and/or 
seek medical help.

 -  Listen to your body. Even if you are a fit and 
experienced diver, things can still go wrong. If you feel 
ill or strange after a dive, seek advice from DAN-SA or 
have yourself checked out by a suitably qualified health 
practitioner.

 -  Fitness, and even prowess, in one type of sport does 
not necessarily mean that a person is fit for diving.

 -  Medical examination does not necessarily exclude all 
possibilities. Always be aware that the human body 
is not designed to be at 20 m underwater breathing 
pressurised gas. Volume and pressure changes can 
bring out problems that may not show up during a good 
dive medical examination.

 -  Diving is often done in groups, far from home. One 
person’s medical problem can disrupt other people’s 
arrangements. Often people save up money and travel 
long distances to dive in remote areas. This puts a lot 
of pressure on a diver not to have medical problems 
or to minimise or ignore danger. Health should always 
take precedence over holiday plans or not wanting to 
disrupt other people’s plans.

Always listen to your body and if in any doubt, seek advice 
or discuss your symptoms with a knowledgeable person, or 
contact DAN-SA.

Always be aware that the human body is not designed to  
be at 20 m underwater breathing pressurised gas. 
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here is no easier way to improve readiness for 
emergencies in remote settings than to bring 
a first aid kit. The presence of a few important 

items can make a big difference in an injured person’s 
ability to continue a trip. Some of these items, when used 
quickly and skilfully, can even speed recovery and improve 
the ultimate outcome of an accident. 

BUILDING YOUR KIT
When building a first aid kit, a commercially-available kit 
is a good place to start. Manufacturers have sought the 
expertise of active and experienced boaters, backpackers 
and divers, so there are many good kits on the market 
today. One benefit of a premade kit is that the items in it 
are usually present in about the right quantity. Building 
a new kit from scratch is typically more expensive since 
it can be difficult to buy items in the specific number you 

need. Commercially-available kits also come in cases that 
are sized to the user’s need, built of durable materials 
and often clearly marked in colours or with symbols 
that indicate what they are, allowing easy recognition by 
anyone. Premade kits are also organised to permit quick 
identification of the internal contents. This keeps rescuers 
from having to dump everything on the ground and sift 
through it to find what is needed. 

First aid kits range in size from a pair of latex 
gloves folded inside a bandana to truckloads of medical 
equipment. After starting with a premade kit, customise 
it for the trip being planned. The size and contents of a 
first aid kit should reflect the number of people in the 
party, their level of medical training, the length of the trip 
and the environment. Add any items uniquely suited to 
the upcoming trip. Kits for long hikes, for example, should 
include extra blister-care supplies like moleskin, while kits 

First Aid Kits
More than an afterthought
BY BRIAN HARPER

Commercially-manufactured 
first aid kits are a great place 
to start when building your 
custom kit for the first time. 

T
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designed for use by divers in salt water should contain a 
bottle of vinegar for treating jellyfish stings. There are a 
few items that do not always come in premade kits that 
are handy in any environment, including a miniature LED 
headlamp and a pen, a small notepad and a watch with 
a second hand, which make measuring vital signs and 
documenting an incident much easier. 

The most accessible item in any first aid kit should 
be a pair of nitrile or latex gloves. These create a barrier 
between a rescuer and an injured person, reducing the 
likelihood of disease transmission to both. Gloves can also 
lend an air of credibility to a rescuer. They might help an 
injured person accept a caregiver’s influence, and they 
might even put rescuers in a mindset in which they have 
not been since their last first aid class. A cardiopulmonary 
resuscitation (CPR) mask is another important barrier 
device to include as it minimises the risk of disease 
transmission during rescue breathing and CPR.

Soft-tissue injuries can occur in any environment, so all 
kits should contain supplies for treating wounds and burns. 
Pack items that, when combined with direct pressure, will 
help control bleeding, such as gauze and other absorbent 
dressings. Once bleeding is under control, wounds must 
be cleaned. Scrubbing the area around a wound with soap 
or antiseptic wipes helps keep bacteria on the skin from 
contaminating the wound. Thorough irrigation with a 
stream of water from an irrigation syringe is the best way 
to minimise the risk of infection. Sanitised tweezers are 
useful for removing debris. 

After the wounds have been cleaned, they should 
be kept moist and covered. Wounds must be re-dressed 
regularly, so pack shears for easy bandage removal and 
plenty of dressing materials, including more gauze, Kerlix 
and some non-adherent Adaptic or Telfa dressings for burns 
or particularly sticky wounds. Include self-adherent Coban, 
also known as vet wrap, and an ample supply of tape to 
keep dressings in place. In wet environments, tincture of 
benzoin is invaluable for helping bandages adhere to skin. 
Pack double antibiotic ointment to help keep abrasions 
infection-free and include plenty of Band-Aids (best used 
for small wounds). 

Treatment of musculoskeletal injuries often involves a 
support mechanism like a sling or splint to limit movement 
and cushion the injured body part. Many of the items used 
to build a splint would come from outside a first aid kit 
(towels, fins and spare clothing, for example), but a good kit 
will have items that can help with construction. Triangular 
bandages, or cravats, are included in many premade 
kits because of their utility as slings, fasteners and even 
absorbent material. Spare boot laces, safety pins and short 
lengths of parachute cord can also aid in splint building. 
For less severe musculoskeletal injuries, elastic bandages 
can limit mobility just enough to prevent further harm, but 
still allow some movement.

Aspirin is good to have on hand in the case of  
unexplained chest pain, which could indicate a 
cardiovascular emergency. Ibuprofen (Advil/Motrin) is good 
for musculoskeletal pain and inflammation. Acetaminophen 
(Tylenol) is a pain reliever and fever reducer that can safely 

be given when some other pain relievers are not an option 
due to the increased risk of bleeding, like after a head injury. 
First aid kits designed to be taken offshore should include 
meclizine (Bonine) or dimenhydrinate (Dramamine) for those 
prone to seasickness. Loperamide (Imodium) is a helpful 
option for minimising the dehydration that accompanies 
diarrhoea, but it does not address the cause. An antihistamine 
like diphenhydramine (Benadryl) is useful for combating 
allergic reactions.

OPEN IT UP 
Before every trip, open your first aid kit. Stock up on items 
you wished you had more of on past trips and replenish 
everything you have used up. Throw away anything that has 
expired or looks damaged or degraded. Learn to use any 
items with which you are not familiar, or remove them from 
the kit. If you do not know how to use something, it is likely 
that you will not use it. By going through your kit regularly, it 
will become less of an afterthought that gets thrown into the 
truck or boat to ward off evil spirits and more of a tool you 
can skilfully put to use when it is needed.

DAN-SA offers a variety of 
first aid kits to fit most needs 
and budgets.

©Shutterstock.com/Tyler Olsen

http://www.dansastore.org/first-aid-kit-78871.html
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Calling the 
DAN-SA hotline 
What you need to know 

If the caller is not at the scene, at least one local contact 
number should be provided in order to reach the person 
that is in need of assistance, or those who are in charge 
of their care.

WILL I GET EVACUATED BY AIR?
Aeromedical resources, such as helicopters and air 
ambulances, cannot be dispatched unless authorised by the 
DMO. It may take longer to activate an air ambulance than 
it would take to mobilise emergency medical services via 
a ground ambulance. Several factors, aside from costs, will 
determine aeromedical evacuation.

The DAN-SA hotline provides emergency medical assistance to injured divers. We encourage you to call early, 
even when you are uncertain, rather than wait until the situation has become critical as the opportunity to assist 
becomes more restricted.

WHEN SHOULD I PHONE THE DAN-SA 
HOTLINE? 
 - All diving emergencies 
 -  Non-diving medical emergencies
 -  Diving medical information, such as fitness to dive, 

medication, and travel medical advice and enquiries
 -  Travel notifications and advice
 -  Diving medical examiner contact details
 -  International medical centres or doctors who want to 

confirm DAN-SA memberships

WHAT DO I NEED TO HAVE READY?
 - The caller and/or patient’s name and contact number
 - The nature of the emergency
 - The patient’s DAN-SA membership number, if 

applicable or known
 - The patient’s medical aid information, if the incident 

occurred within South Africa
 - The patient’s travel insurance information, if 

applicable

THE AVAILABILITY OF 
TRANSPORT 
Is an air ambulance or a helicopter 
available?

THE NATURE OF THE 
INJURY 
How urgently does the patient need 
advanced life support and should they be 
moved to intensive care?

THE LOCATION OF THE 
PATIENT 
What are the optimal logistical 
considerations for efficiently and safely 
moving the patient to a place where 
they can receive medical assessment 
and appropriate medical care, with 
appropriate medical support, during the 
transfer?

 
VARIOUS ASPECTS 
REGARDING THE LANDING 
ZONE OR AIRPORT
Are these appropriate for a helicopter or 
a fixed-wing air ambulance? Are these 
open, particularly at night? What are the 
customs or immigration requirements? 
What are the implications of getting the 
patient to the landing zone or airport, or 
the crew to the patient?

WHAT HAPPENS AFTER I HAVE LOGGED THE 
EMERGENCY?
DAN-SA makes a conference call to one of the on-call diving 
medical officers (DMOs) when an emergency call is received 
and the nature of the event has been established. The DMO 
will provide specialist diving medical advice regarding how 
and what should be done immediately and will also make 
decisions concerning the further management of each case, 
depending on the situation. 


	Contents: 


