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I have had the pleasure of playing with a wonderful lady who enters an almost trance-like state in a
bondage tie.  Recently, I placed her in a simple face down suspension.  No problems with the rope
harnesses.  She hung motionless – trance-like - gently swaying back and forth to good music -- otherwise
quiet room.  The scene was awesome.  When I started to take her down, she suffered hot flushes and
nausea.  These are typical pre-syncopal symptoms associated with the “Harness Hang Syndrome”  And,
it was my introduction to these problems.

I have also been present when an experienced suspension bondage Top suffered similar problems with
his bottom.  And his bottom was NOT in a trance-like state, but just very still.  I suspect these problems
occur more frequently than we would guess.  I think anytime a bottom is relatively motionless in a
suspension, he/she is at risk for the Harness Hang Syndrome symptoms.

The problems associated with Harness Hang Syndrome (also called suspension trauma or orthostatic
syncope) are contained in discussions related to safety harnesses in an industrial environment or
recreational activities such as mountain or cave climbing.  I’ve never seen any discussion of similar
problems in a suspension bondage safety tutorial or context.

Harness Hang Syndrome (HHS) is an important issue.  According to the literature, these problems can
develop in a very short time – a few minutes.  Some of the symptoms include faintness, nausea, hot
flushes, sweats, breathlessness, feeling of panic or unwellness, “greying" or loss of vision, change in
pulse rate (suddenly slowing or becoming rapid).  While these are mostly uncomfortable symptoms, if the
HHS is not corrected relatively quickly, much more serious and sometimes life threatening conditions can
develop.

Let me emphasize, however, that I am neither a bondage expert nor a medical expert.  These are simply
my opinions resulting from my personal experience and my analysis of studies reported by others.  You
should conduct your own study, consult with experts, and draw your own conclusions.

These are the conclusions of my analyses, presented in a question and answer style.

What are the causes of Harness Hang Syndrome (HHS)?

It appears to me, only two requirements exist for HHS to occur:

1) a body position that allows blood to accumulate from gravity (venous pooling) in the
legs or arms, and
2) lack of motion – so that the “muscle pumps” don’t redistribute the blood back into the
body cavity in a near normal fashion.

Is constriction of arteries or veins necessary to cause the Harness Hang Syndrome?

Constriction of arteries or veins may aggravate the problems – but it is not necessary to
cause the Harness Hang Syndrome.

Do you lay a victim suffering from the Harness Hang Syndrome down after releasing them
from the suspension?
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No. This is counter-intuitive.  Many people tend to think it is important to lay the victim
down to get blood into the brain.  However, it is important to sit the victim upright for a
while.  When the blood that has accumulated in the legs flows abruptly into the heart it
creates a risk of heart failure due to overstrain.

How do you avoid the Harness Hang Syndrome in a bondage suspension?

The cause of the Harness Hang Syndrome is lack of motion; not using the "muscle
pumps" in the arms/legs to help redistribute the blood that accumulates in arms/legs
hanging lower than the body cavity.  It seems logical if you eliminate these conditions,
you should eliminate the risk of Harness Hang Syndrome.

1) Don't allow your bottom to be motionless.  If their legs are suspended below their
body, be sure they move their legs.  Make them flex their muscles.  By moving or flexing
their legs, they activate the "muscle pumps" in their legs and you should not have the
HHS problem.

2) It seems logical that another way to avoid the problem is to make sure your bottom’s
legs and arms are at least horizontal with or slightly above the body cavity.  This position
prevents the blood from accumulating in the legs or arms due to gravity, which removes
one condition/requirement for causing the HHS.

The references that form the basis of my analysis and opinions are included in:

The U.S. Department of Labor
Occupational Safety & Health Administration (OSHA) has prepared a document “Suspension
Trauma/Orthostatic Intolerance” (http://www.osha.gov/dts/shib/shib032404.html)

“Harness suspension: review and evaluation of existing information – prepared by Paul Seddon
for the Health and Safety Executive”
(http://www.hse.gov.uk/research/crr_htm/2002/crr02451.htm)

Paul Seddon’s report is a comprehensive review of other researchers' works and is referenced by
OSHA’s brief report (by my count) nine times.  The first 45 pages of Seddon’s report give a very good
summary of the causes and treatment suggestions for Harness Hang Syndrome.

I'm only reporting on the expertise and studies of multiple recognized medical experts who have
published articles about the HHS problem.  These multiple "experts" have had substantial peer review of
their work and conclusions.  The conclusions I’ve made are my own based on my analysis of the
published data.

Let me emphasize, again, that I am neither a bondage expert nor a medical expert.  These are
simply my opinions and conclusions resulting from my personal experience and my analysis of
published studies by others.  You should conduct your own study, consult with experts, and
develop your own conclusions.

Have fun and be safe.

Gary
ClintEman77380@Yahoo.com
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Quotes from Published References

I hope these quotes are helpful.  They are extracts from longer references.  I’ve chosen them to highlight
the points I think are important.  I strongly recommend you read at least the first 45 pages of Seddon’s
report (http://www.hse.gov.uk/research/crr_htm/2002/crr02451.htm.

(Page references are from Seddon’s report unless otherwise noted.  Italicized comments are mine.)

-------------------------------------------------------------------

(Page 1) --“The fundamental cause of orthostatic syncope seems to be venous pooling.”

(Page 1 and 2) -- “Venous pooling is the accumulation of blood in the veins (typically in the legs) due to
gravity.  Some venous pooling when a person is stood up is normal.  Muscular action in moving the limbs,
together with one-way valves in the veins normally assists the return of blood in the veins back to the
heart.  If the legs are completely immobile, these “muscle pumps” do not operate and an excess of blood
accumulates in the veins, which are capable of considerable expansion and, therefore, considerable
capacity.  Retention of blood in the venous system reduces the circulating blood volume available to the
heart.  Thus, the circulatory system is disturbed.  During excessive venous pooling, cardiac output and
arterial pressure fall, which may critically reduce the quantity and/or quality of (oxygenated) blood flowing
to the brain and precipitate syncope.”

(Page 2) --“Loss of consciousness assures that a suspended person will not be moving his or her limbs,
so venous pooling will increase, which will in turn reduce the circulating blood volume even further.  In
addition, any restrictions of the femoral arteries and veins caused by the harness straps could be a
contributory factor to venous pooling.”
(The emphasis on the words, “In addition”, is mine.  Restrictions of the femoral arteries or veins are NOT
a primary requirement for venous pooling.)

(Page 2) – “Tolerance to the effects of ortostasis appears to vary between individuals.  However,
evidence shows that given sufficient time, orthostatic shock, pre-syncopal effects and syncope will occur.”

******************************************************
There is research published in Aviation, Space and Environmental Medicine by P Madsen, et al (see
page 19) where they studied the “tolerance of human beings in general to orthostasis (not just those
suspended in a harness).  “

(Pages 19 and 20) – “The research programme consisted of two sets of trials.  The first involved the
human test subject lying on a tiltable board equipped with a pillow and bicycle saddle fixed to the board,
the latter providing support when the angle dictated it to be necessary.  … The second set of trials
required the subject to be suspended in a double padded strop arrangement.  One strop was placed
around the thorax and connected to a rope, and the other strop was passed under the legs just behind
the knees and connected to the rope in the same place as the first strop.  … On lifting the subject into a
suspended position, a sitting position was assumed, so the upper part of the legs was roughly just above
the horizontal.”

The results are reported on pages 20 and 21.  In summary, there were substantial differences in
tolerance among the volunteers.  However, there was significant improvement in tolerance when hung
with the legs raised to slightly above the horizontal.

(Page 21) -- “During the double-strop suspension study, only the female subject experienced pre-
syncopal symptoms and was taken down after 50 minutes.  This subject also took part in the head-up tilt
tests where she experienced pre-syncopal symptoms after only five minutes.”

(Page 30) – “It should be remembered that Madsen et al’s test subjects were not suspended in
harnesses: they were either supported by a bicycle saddle or a double strop arrangement that held their
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legs high. … Had harnesses been used, the restricting effects of the straps could have affected the
results detrimentally.”

******************************************************
(Page 21) – “In the medical effects of being suspended in safety harnesses (1997) .., Bariod and Thery
discuss the pathology caused by safety harnesses for cavers, which actually applies to all persons
suspended in a harness. …

… The pathology caused by safety harnesses only occurs in the special context of a person hanging
suspended and motionless.”

(Page 22) – “All the collated research points to a primary cause of suspension trauma: venous pooling.
The main problem is that excessive blood pooled in the legs means that the amount of blood in the
circulatory system is considerably reduced and so the heart has less blood to pump.  This leads to
abnormalities such as an unusually rapid heart rate which is then followed by an unusually low heart rate
with low pulse pressure, and symptoms such as dizziness, nausea, sweating, ringing in the ears and loss
of vision.  Loss of consciousness (orthostatic syncope) can occur, followed by death, due to lack of blood
to the brain.“

******************************************************
In a recorded lecture by Dr Amphoux ---

(Page 24) – “… It was possible to invoke the inevitable compression of the tops of the thighs on most
harnesses tried.  Even if that compression was light, it was possible that there was a disturbance of the
return (blood) circulation and cardiac depression caused by the accumulation of the waste products.  But,
the troubles occurred just as much with certain harness models in which the buttock straps are kept in
place by straps which did not compress at this level. … “

“The most probable hypothesis, therefore, is that the absence of muscular contractions more than the
compressions lead to an important blood stasia at the lower level of the limbs.”

******************************************************
These quotes come from a report by Petermeyer and Unterhalt (1997) –

(Page 25) – “… healthy volunteers who hung motionless in a leg loop harness as part of the tests
reported ringing in the ears, dizziness and nausea after between 5 and 22 minutes.  A drop in sytolic
blood pressure with accompanying tachycardia and a fall in the glomerula filtration rate indicated the
onset of shock.  The symptoms improved as soon as the test subjects exercised their leg muscle pump.”

******************************************************
From C Loyd (Harness-induced pathology (2001) –

(Page 31) – “ .. Hanging is a sit harness may, or may not, adversely affect the circulation of blood to the
legs by compression, depending on the harness and the particular person.  The point is that just the non-
movement of the legs is enough to significantly decrease that circulation.

If the legs and arms aren’t moving, there is no pumping action, and blood tends to stagnate in the arms
and legs.  This means there is less blood to return to the heart, and the arms and legs may even get puffy
(oedema) from the extra fluid there.  The lessened blood flow to the heart, and then subsequently to the
head, is what leads to the faintness (experienced in pre-syncope).”

******************************************************
(Page 42) – “It is clear from the evidence provided by the research covered in this review that any person
who is suspended in an upright and motionless position is at risk of excessive venous pooling and
therefore, suspension trauma.  However, evidence is not apparent of suspension trauma in a normal
working environment, where workers are suspended in harnesses while working, e.g. in rope access, (as
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opposed to workers who are suspended motionless or relatively motionless after a fall and/or have been
injured).”

(Page 44)  -- “There could be two main reasons for this:
a) that workers who have to work suspended in a harness try to ensure that the harness and/or system

of suspension that they use is comfortable;
b) that these workers are usually carrying out physical work, which encourages muscle pumping in the

limbs and. Therefore, normal return of venous blood to the heart.”

******************************************************
In OSHA’s document “Suspension Trauma/Orthostatic Intolerance”
(http://www.osha.gov/dts/shib/shib032404.html ), it states under Conclusions and Recommendations –
“Be aware that some authorities advise against moving the rescued workers to a horizontal position too
quickly.”

In OSHA’s document “Suspension Trauma/Orthostatic Intolerance”
"The amount of time spent in this position, with the legs below the heart, affects the manner in which the
worker should be rescued.  Moving the worker quickly into a horizontal position - a natural reaction - is
likely to cause a large volume of deoxygenated blood to move to the heart, if the worker had been
suspended for an extended period. The heart may be unable to cope with the abrupt increase in blood
flow, causing cardiac arrest."

******************************************************
In Seddon’s report, he quotes researchers on multiple pages, including ---
(Page 42) –  “Important!  The casualty must never be laid down after being rescued from the
suspended position, not even in the recovery position.  The casualty should be positioned with the
upper body raised, i.e. in a seated, or possibly squatting or crouched posture …  Laying the casualty
down horizontally could be life threatening.  The blood that has accumulated in the legs flows abruptly
into the heart creating a risk of heart failure due to overstrain. … “

(The italicized bold face type in the previous paragraph is the same type font emphasis in Seddon’s
report.  I did NOT add it for emphasis.  The emphasis is in Seddon’s report.)

******************************************************
(Page 44) - .. researchers themselves strongly advise that the casualty is initially placed in a huddled
position, for example sat up against a wall, possibly with the knees raised, for a period of around 20 to 40
minutes and only moved to a horizontal position gradually after this. This is to prevent massive return of
venous pooled blood to the heart, which cannot cope, and which can result in cardiac arrest due to a
failure of the right ventricle."

******************************************************
(Page 37) – "A certain dilemma arises with respect to the administration of medical first aid after a person
is rescued from a suspended position, particularly if there is a loss of consciousness. On the one hand,
the lack of blood circulating through the brain must be eliminated and this can be achieved by laying the
accident victim flat. On the other hand, lying flat can endanger the life of the person who has been
rescued, as the volume of blood that has flowed down the legs suddenly flows to the shock-damaged
heart, which may fail due to overload as a result of too much blood flowing into it all at once ('rescue
death'). We recommend a compromise whereby the accident victim is positioned so that the upper body
is definitely uppermost at first (sitting or huddled position). ... The accident victim should be moved only
gradually until he is lying flat."

-------------------------------------------------------------------

Gary
ClintEman77380@yahoo.com


