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Postural Orthostatic Tachycardia Syndrome (POTS) is currently defined as a ‘syndrome’, a
collection of symptoms for which the root cause has not yet been identified. This book aims to
rectify this by arguing the case for POTS being considered a form of neurological injury to the
limbic system following an antecedent trauma, such as a viral illness, pregnancy, surgery or
psychological trauma (or a combination).Patrick Ussher himself had POTS but recovered by
following a limbic system rehabilitation program (originally developed to treat Multiple Chemical
Sensitivity) called the Dynamic Neural Retraining System (DNRS). After recovery, he set about
mapping the idea of a limbic system impairment onto pre-existing research into POTS and found
that it could explain many key findings including: NET protein deficiency (which is responsible for
blood vessel constriction problems and resulting elevated heart rate upon standing), low
aldosterone and poor sodium retention (which are responsible for low blood volume problems)
and mast cell activation problems. This book will simultaneously act as a guide for those
interested in using the DNRS as a treatment for POTS and also as a call for further research into
the potential efficacy of the DNRS for treating POTS.Website: http://www.whatpotsreallyis.net/
Youtube Channel: What POTS Really IsAbout the Author:Patrick was part of the Stoicism Today
project from its inception in 2012 until 2016, a collaboration of academics and psychotherapists
which provided modernised Stoic resources, based on the ancient Greco-Roman philosophy as
a way of life. Patrick contributed to the development of three ‘International Stoic
Weeks’ (2012-2014), which were widely featured in the media including on BBC Radio, and in
newspapers such as The Guardian, Forbes and The Telegraph. Patrick founded and edited the
blog for the Stoicism Today project (https://blogs.exeter.ac.uk/stoicismtoday) and has edited two
books Stoicism Today: Selected Writings (Volumes One & Two). Patrick has a BA and MA in
Classics and currently lives in Dublin, Ireland.



POTSWHAT IT REALLY IS & WHY IT HAPPENSPatrick UssherCopyright © Patrick Ussher
(2017)DisclaimerPlease note that the contents of this book are not intended as a substitute for
medical advice or treatment. Any person with a medical condition requiring medical attention
should consult a qualified medical practitioner. The author of this book does not accept any
liability for injury, losses or damages which may occur as a result of following the
recommendations made in this book.Dedicated with all my love to Mum(August 25th, 1950 -
April 6th, 2015)I kept my promise.About the AuthorPatrick Ussher followed the Dynamic Neural
Retraining System, an intensive six-month limbic system rehabilitation program, to recover from
POTS. After he recovered, he set about mapping the idea of POTS as a form of limbic system
impairment onto pre-existing scientific research into the condition, to see if it could be the
‘missing link’ which could explain the root cause of the condition. This book is the result of that
research.Patrick was also part of the Stoicism Today project from its inception in 2012 until
2016, a collaboration of academics and psychotherapists which provided modernised Stoic
resources based on the ancient Greco-Roman philosophy as a way of life. Patrick contributed to
the development of three ‘International Stoic Weeks’ (2012-2014), which were widely featured in
the media including on BBC Radio, and in newspapers such as The Guardian, Forbes and The
Telegraph. Patrick edited the blog for the Stoicism Today project () from 2012 until 2016 and has
also edited two books: Stoicism Today: Selected Writings (Volumes One & Two). Patrick has a
BA and MA in Classics from the University of Exeter, U.K., and currently lives in Dublin,
Ireland.Table of ContentsAbout the AuthorIntroductionNotesChapter One: Where We Are
NowChapter Two: What Is Really Going on in POTS and Why It HappensChapter Three:
Explaining the Whole Elephant (or How Limbic System Malfunction Can Explain Everything We
Know About POTS)Chapter Four: Rewiring the Limbic System & A Biological Hypothesis for
RecoveryChapter Five: A Potential Protocol For Recovery and Outline of a Trial to Test this
HypothesisAddendum: General Points About Recovery and the DNRS
ProgramEndnotesIntroductionThis book has two aims:One aim is to present a new theory for the
origins of POTS and, in light of this new theory, to suggest that it is possible to correct the
underlying cause. The presentation of this hypothesis is primarily aimed at those medical
researchers who work in the field of dysautonomia in the hope that they will see the merits in
what is put forward, and design a research program to test the efficacy of the Dynamic Neural
Retraining System (the ‘DNRS’) for POTS.In addition, the book also aims to give hope to the
person currently suffering from POTS that their condition may finally have an explanation and
that, if they are convinced with that explanation (regardless of whether a research trial into the
efficacy of limbic system rehabilitation for POTS has taken place), they may still be able to find
an effective treatment in the form of the DNRS program. In line with this, this book also hopes to
act as a guide for those using the DNRS program as a treatment specifically for POTS.I wish to
make clear at this point, however, that this book does not, in and of itself, present the step by
step methods by which to treat the condition using neural retraining methods. This book is an
hypothesis: it is not, in itself, a ‘how to guide’. The limbic system rehabilitation program as offered



by the DNRS is best placed to provide that guide. If you have POTS and you think that the thesis
I am putting forward might point to the underlying cause of the condition, then the decision to
pursue the DNRS as a treatment - whether through their DVD set or in-person program - will be
a decision for you to make.Let me say more so as to explain the rationale behind this book. I
myself had POTS but I recovered using the Dynamic Neural Retraining System, an intensive six
month ‘brain rewiring’ program. It was developed by Annie Hopper, who herself had a form of
brain impairment known as ‘Multiple Chemical Sensitivity’ (or ‘MCS’), but recovered from that
condition by applying specific brain rewiring exercises which later became the basis for the
DNRS program. Hopper developed that program for those suffering with MCS but later found
that it could also work for those with POTS. I was one of those with POTS for whom it worked
(although, interestingly, I had also become moderately sensitive to chemicals before taking the
program).Once I had recovered, I set about attempting to understand why a ‘brain rewiring’
program might have led to my recovery, and that of others, from POTS. I read widely about POTS
and it seemed to me that the principal findings on the condition to date could be explained once
the idea of a physical brain impairment in the limbic system was taken into account. I became
more and more certain that I had not recovered as the result of a ‘placebo effect’ but rather that
brain dysfunction was indeed the ‘missing link’, the factor which rendered the ‘mysterious’ nature
of POTS explicable.I do not have any medical qualifications nor do I have a background in
science. I am aware that as a result I present the hypothesis in quite a broad and general way.
There are certain claims I make which are based on ‘lived experience’ (both of myself and of
others whose progress I have followed in their own recovery journeys). There are other times
when I make points which are (I hope) ‘scientific common sense’. However, I admit that I may
have got some things wrong even if the hypothesis is, as I believe it is, along the right lines. I
hope the reader will forgive any errors made and remember that my real hope is that a
researcher may take this hypothesis on one day, refine it and make it as ‘scientifically sound’ as
it needs to be. Although I do try to write throughout with a degree of certainty, I am not at all tied
to individual points I make if scientific investigation shows them to be wrong or misplaced in
some way.Let me say a few more words of introduction. The fact that there are so many
physiological problems occurring in the POTS patient - from tachycardia to NET protein
deficiency to low aldosterone to mast cell activation problems - has often made it appear a
‘mysterious’ condition to both researcher and patient alike. It is, simply put, very hard to identify
what must be the root cause when there are so many varied and often seemingly disparate
symptoms. Prof. Raj, of the University of Calgary, himself a specialist in the field of
dysautonomia, makes a very good point in this regard. He has described the attempt to
understand POTS as being akin to the task of several blind men attempting to identify an
elephant in front of them.[1] Depending on where they touch, they come up with different
answers. Is it a wall? A snake? A rope? A spear, tree or fan? The same is true of POTS,
depending on which aspects of the POTS patient one studies. Is it a form of extreme
deconditioning? A form of neuropathy? A form of blood vessel dysfunction? A cardiac problem?



All of these, and many more, have been suggested, by both medical researchers and patient
groups.I believe that the elephant analogy holds true. Perhaps we have been like the blind men,
unable to see what is actually in front of us. Indeed, rather than focussing on different parts of
the ‘elephant’ separately, we need some way of taking the whole ‘elephant’ into account and of
explaining why it is acting the way it is as a whole. And that is the aim of this book: to present an
hypothesis which explains the ‘whole elephant’. I believe that so far research, although it has
identified various crucial physiological problems, has been looking at the branches of the tree
rather than at its roots. I argue in this book that there is one root cause and that its treatment can
and should lead to the return to health of all the POTS ‘branches’.I believe that limbic system
impairment - a very physical impairment to that part of the brain - can explain the key findings in
POTS to date, including NET protein deficiency (the root cause of blood vessel constriction
problems upon standing up in POTS patients and resulting elevated heart rate), low aldosterone
and sodium retention levels (the main contributory factors to low blood volume in POTS
patients), mast cell activation problems and much more besides, including conditions that often
overlap with POTS, such as Fibromyalgia, Irritable Bowel Syndrome (and other digestive
issues), Chronic Fatigue Syndrome and Multiple Chemical Sensitivity. The case of Multiple
Chemical Sensitivity is especially important. For, even though MCS has been rarely mentioned
in connection with POTS up until now, the DNRS was actually originally developed, as I
mentioned above, as a treatment for that condition. What was found subsequently however is
that some patients with both MCS and POTS who followed the DNRS program actually
recovered from both conditions, a fact which suggests a shared neurological origin in the limbic
system. Sometimes important advances in scientific understanding happen ‘by accident’ and I
believe this to be one of those cases.And the link between MCS and POTS is significant for
other reasons too. This is because MCS is obviously a neurological condition affecting the limbic
system. Why? MCS usually (but not always) occurs after some kind of chemical poisoning and
leads the parts of the brain which process smell - which are firmly rooted in the limbic system - to
rewire themselves into a chronic state of hypervigilance following that trauma, leading the
sufferer’s sense of smell to change drastically. Indeed, the person with MCS soon finds all
chemicals to be noxious (in some cases to the point of anaphylactic shock). The reason this is
obviously neurological is that it is clearly a condition that affects sensory perception and sensory
perception is, of course, processed neurologically by the limbic system. Given this, the fact that
the DNRS has led to the recovery of those with both MCS and POTS points to the fact that both
share a similar neurological origin, even if the reasons why either condition might develop are
different and even if different parts of the limbic system are adversely affected primarily. I will
have more to say on the link between MCS and POTS in the main argument of the book.The
book also takes seriously the significance of there usually being a traumatic triggering event
(understood broadly to include physical traumas, such as a viral illness or Lyme disease) that
precedes POTS. Indeed, there is a medical consensus that POTS is preceded by a traumatic
event or that it can build progressively as a result of more insidious traumas over a longer period.



However, the significance of the condition being preceded by a traumatic event has not, I
believe, been grappled with yet fully. Given the fact that there usually is a preceding trauma and
that this is an observable constant, it really must hold the key to understanding the true nature of
the condition. I believe that it does and that these traumas can explain in very clear ways, as we
shall see, why POTS is actually a form of limbic system impairment.On this book’s companion
website (www.whatpotsreallyis.net), the reader will find additional evidence which supports the
book’s main ideas, in the form of testimonials by those who have used the DNRS as an effective
treatment for POTS. I hope that this ‘anecdotal evidence’ will in turn inspire others to consider
using the DNRS as a treatment for their own POTS and also that it may inspire researchers to
investigate the DNRS as a possibly effective treatment for the condition.Two other expressions
of gratitude. I would like to express my admiration for Annie Hopper for her work in designing the
DNRS program so skilfully with limbic system impairment in mind. Without the courage to have
developed it first of all to treat MCS, it might never have come to pass that its efficacy for POTS
would have become known. And I would also like to express my admiration for Lauren Dinkel,
one of the first with POTS and MCS to recover using the DNRS, and whose inspiring website () I
stumbled across when I was unwell and seeking treatment options. Before I started the DNRS
program, I wrote to her: ‘Lauren, let’s beat POTS!’Here’s to hoping that we may have done just
that.NotesA. Contact information for the DNRS can be found here:B. The Book’s Youtube
Channel (‘What POTS Really Is’)The principal parts of the book are also contained in a one hour
YouTube talk, and a variety of other shorter talks on the channel also consider other aspects of
the ideas put forward in the book.C. Gathering Evidence for the Efficacy of the DNRS for POTSIf
you have used the DNRS for at least six months to treat POTS, please consider blogging about
your experience or creating a Youtube video.Please also consider submitting a written
testimonial of your experience of using the DNRS as a treatment for POTS to the book’s
companion website () via the email whatpotsreallyis@icloud.com. I hope to publish a second
edition of this book in the future which will contain testimonials of those who have treated their
POTS effectively by following the DNRS - your testimonial could be one of them.I welcome
emails from readers of the book. Please note, however, that I may not be able to answer every
email due to other work and time constraints.Chapter One: Where We Are NowThe new
hypothesis in this book takes the most significant existing scientific findings concerning POTS
and attempts to explain them by reference to a hitherto unconsidered root cause. In order,
therefore, to put forward this new hypothesis, we must first consider the research on the
condition to date. In this chapter, I outline the main aspects of the current medical research on
POTS, including a discussion of the acronym itself, the status of the condition as a ‘syndrome’,
current thinking on what kinds of events tend to ‘trigger’ the condition and typical methods used
to treat it. I will then proceed to the most important part of this chapter which will entail
considering, in detail, the two main hypotheses to date as to its biological causes, namely that of
‘deconditioning’ and that of ‘NET protein deficiency’, thereby laying the groundwork for the rest
of this book.[2] I note here that I am aware that there are other hypotheses that have been put



forward regarding the condition’s cause. There are, however, good reasons for limiting our
discussion to NET deficiency and to deconditioning at this point. This is because both of these
theories potentially relate most obviously of all to the pronounced heart rate increase upon
standing that one sees in the POTS patient. In terms, therefore, of explaining why this cardiac
elevation is present, it makes sense to focus on these two theories first of all. However, other
aspects of research into what is going wrong at a physiological level in POTS patients will also
be considered in chapter three.POTS: An Overview of its Symptoms and the Significance of the
Term ‘Syndrome’Let us start our discussion where most discussions of POTS start: by explaining
what the acronym stands for. The letters “POTS” do not, in fact, seek to do anything other than
describe some of the more pronounced symptoms of the condition. Let’s consider each word in
turn:- ‘Postural’: This implies that the symptoms are particularly manifest depending on the
body’s position or ‘posture’.- ‘Orthostatic’: This defines in what kind of posture these symptoms
are most manifest, namely when the body is ‘orthostatic’ or ‘upright’- ‘Tachycardia’: This refers to
the fact that, upon standing, the patient has a fast heartbeat.Taken together, we may say simply
that when the patient stands up their heart beats unusually faster than normal. We can add that
the standard medical definition suggests that the heart rate of the POTS patient increases by 30
beats or more from supine to standing within the space of 10 minutes. Prof. Raj describes these
essential criteria as follows:“The most striking physical feature of POTS is the severe tachycardia
that develops on standing from a supine position. Blood pressure and heart rate must be
measured in both postures and should be taken not only immediately after standing but also at
2, 5 and 10 minutes as occasionally patients have a delayed tachycardia. Normal subjects
commonly develop a transient tachycardia within the 1st minute of standing that should not be
mistaken for POTS. A sustained heart rate increase ≥30 beats per minute is considered
diagnostic of orthostatic tachycardia.”[3]For example, if a patient has a resting heart rate of 85
BPM (beats per minute) when lying down and this increases to, say, 115 BPM (or more) upon
standing, then that person meets the diagnostic criteria for POTS. There is, as many readers will
know from personal experience, a particular kind of test that measures this ‘heart rate differential
between supine and standing’ with particular accuracy, and that is the ‘tilt-table test’.It is, of
course, normal for the heart rate to increase upon standing up in everyone, for the heart has to
work harder to pump blood to the brain in response to the extra work of being upright. However,
in the person without POTS, the heart rate usually only increases between 10 to 20 beats from
supine to standing, not 30, 40, or even 50 beats more, as is seen in the case of the POTS
patient. As Prof. Raj has written of the heart rate increase upon standing in the healthy person:
the ‘…assumption of upright posture results in a 10-20 beat per minute increase in heart rate.’[4]
Similarly, Wieling and Groothuis write that under normal circumstances:“Orthostatic pooling of
blood begins almost immediately upon the change from the supine to the upright posture and is
estimated to total 300-800 mL; the bulk of total change occurs within the first 5-10 seconds. In
humans, orthostatic adjustments are provided by an effective set of blood pressure regulatory
mechanisms. They maintain blood pressure at an appropriate level for perfusion of the vital



organs, even for the brain, which is located above the heart. To achieve this, the regulatory
systems increase heart rate, cardiac contractility and vascular tone to stabilize blood pressure at
the level of the heart and brain.”[5]The key difference in the case of the POTS patient, therefore,
is that something causes an ‘extra’ increase in heart rate above and beyond that which should
occur anyway. Later in this chapter, we shall consider the two principal theories put forward for
why this is the case.However, it is important to note, as any patient with POTS will know, that the
condition involves more than just a quick heart beat. Rather, there is a range of symptoms which
can make daily life debilitating and, in some cases, nigh-on-impossible. As Low and Sandroni
write:“The following orthostatic symptoms occurred in >75% of subjects: light-headedness/
dizziness, lower extremity or diffuse weakness, disequilibrium, tachycardia, shakiness…other
autonomic symptoms were dry eyes or mouth, gastrointestinal complaints of bloating, early
satiety, nausea, pain and alternation of diarrhoea and constipation. Fatigue is a significant
complaint in about half of patients.”[6]The wide range of symptoms that the POTS patient feels
should be an indication that the condition is more than just a heart problem, as it is sometimes
mistakenly viewed. Rather, this is a condition which affects many functions of the body. It is also
arguably regrettable that, for a condition in which patients feel unwell nearly all of the time that
their condition should be termed ‘POTS’, something which implies that the problems only occur
upon the action of standing up. This could not be further from the truth and this is only one
reason why, as we shall see, the term ‘POTS’ is inadequate in describing the condition’s root
cause: rather, the term is merely a descriptor of certain quantifiable aspects of the condition.This
brings us to the significance of terming POTS a ‘syndrome’. For, calling a condition a ‘syndrome’
implies that the root cause of that condition is currently unknown, even if its symptoms can be
quantified and analysed. This further implies that once the root cause has been identified, the
condition can be renamed more accurately. At the moment, however, the importance of the word
‘syndrome’ has often been lost. Amongst many of the heart-wrenching videos of POTS patients
online, you often find the idea put forward that they have a ‘heart condition that affects my ability
to stand up’. When this happens, the significance of the word ‘syndrome’ is lost, and the word is
really significant. It would be more accurate to say: ‘I have a condition, the cause and cure for
which is currently unknown, but some of its most pronounced symptoms include a high heart
rate upon standing.’ It is important that the acronym ‘POTS’ is not used as a definition of the
illness itself but rather as a diagnostic tool for a collection of a certain set of symptoms the cause
of which is as yet unknown.Current Modes of TreatmentThis book is not intended to be an
overview of current treatment protocols nor would it be appropriate for me to focus on them as I
do not have any medical training. I mention these treatments only briefly here, primarily as doing
so sets the scene for further discussion later of other aspects of the condition.Current
treatments focus on alleviating the patient’s symptoms, primarily through attempts to increase
the patient’s blood volume, so as to stabilise blood pressure, but also on lowering the patient’s
heart rate through the use of beta-blockers (typically propranolol in small doses). Other
commonly used drugs are midodrine, which in other contexts is normally given to elderly



patients to increase blood pressure, and also Flurinef, which is a synthetic replacement of the
hormone aldosterone, about which we will have more to say later and which, for various
reasons, effectively raises blood volume. Patients are also advised to add plenty of salt to their
food and drink extra water so as to increase blood volume further. In addition, many patients
begin a cardiovascular reconditioning program with, once more, the aim of increasing blood
volume (as a result of improved cardiac performance). The rationale behind all of these
measures, given what we currently know, is clearly well-founded - low blood volume is a
significant problem for POTS patients. These approaches often do lead to a return of (relative)
functionality in a considerable number of patients, but rarely to the remission of the illness.What
‘Triggers’ POTS?In turning now to the reasons POTS comes about, the key point is that there is
usually a ‘triggering event’. You do not ‘catch’ POTS in the same way you might catch an
infectious disease. Rather, it seems to be triggered by something which happens to you, and you
can develop the condition whether you were previously healthy or not. There is widespread
agreement among researchers that the following events nearly always precede POTS and as
such seem to ‘trigger’ it:- a virus, such as mononucleosis or another illness, such as Lyme
disease[7]- a surgery, serious physical injury or pregnancy- a traumatic event, whether
emotional, physical or psychologicalThe link between all of these seemingly disparate kinds of
traumatic events and the onset of POTS is, on the face of it, rather puzzling. How can so many
different things lead potentially to the same condition? However, as we shall see in chapter two,
there is a link and it is central to the nature of the condition. Indeed, the idea of POTS being
preceded by a triggering traumatic event is central to the whole hypothesis I will be putting
forward.Underlying Biological Mechanisms of POTS: Two Schools of ThoughtWe now turn to the
biological mechanisms seen in POTS and, in particular, to considering two of the main
hypotheses that have been put forward as to the condition’s biological cause, i.e. investigations
into what has actually gone wrong at a physiological level in the patient’s body. Consideration of
these mechanisms is essential to the new hypothesis I am putting forward as one of them can, I
believe, be explained by that hypothesis. The two theories I wish to discuss are the
following:‘The ‘Deconditioning’ theoryThe ‘NET [Norepinephrine Reuptake Transporter] protein
deficiency’ theory
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Ebook Tops Reader, “a blessing to all/any suffering from POTS. I hope anyone reading reviews
can set the negative reviews aside. This is a life-changing book. I am deeply grateful to Patrick
for writing it. POTS/dysautonomia is devastating and debilitating. This book, and the DNRS
program suggested, is a light in the dark tunnel. I have now personally completed the DNRS
program and am seeing improvements. The author, Patrick, has a big, beautiful and very
generous heart for taking the time and care to write this book - to show those of us out there
struggling, that there IS hope. If even one soul can recover from POTS, it means it is possible for
all of us. I can't thank Patrick enough for writing this, and I cannot recommend this book strongly
enough to anyone struggling - give yourself the gift and grace of hope, of a chance at a renewed
and healthful life. Put previous ideas, understandings and judgements aside, and keep an open
mind. If you need to understand the foundational premise better, go to the DNRS website, read
about it, read Annie Hopper's book, "Wired for Healing", and listen to the success stories on the
website. Don't let your critical mind get in the way of you finally finding healing. What other
options do we have anyway? It's not like the medical industry is providing long-term solutions.
May you read this and be blessed.”

Pisces queen, “Read this man's theory.. Great book. Read this man's theory. Even if you dont
agree with it, it'll explain and give you a better understanding of pots....hints the name. It explains
alot that I have wondered the causes. It is a theory but a damn good one. I will be giving it a shot.
Net proteins make complete since. Doctors after doctors, tests after tests. Why not give this
man's theory a chance when the FDA is telling doctors to stop testing for EDS and other genetic
testing. Insurance not covering echocardiograms and on and on. It's like they want us to be stuck
in a constant loop so they can make money. Wake up people. Thank you Patrick for writing this
book.”

Laura, “helpful book, thanks for writing it.. This was a quick read. I was excited to finish it in one
day, hoping to find some answers. Overall the information was helpful. It is certainly more
information than I've ever received from doctors. I think it would've been even more helpful to
have some examples of DNRS activities to do, for people who cannot afford that program. Also,
there is no indication of what has caused or what might help the neuropathic type of pots, which
many people have, including myself. Mine is caused by autoimmune illness. This book is
theoretical in nature and that was helpful to have one big picture. I plan to show it to my doctors
the next time I go. This mysterious DNRS program needs to be more widely available to people,
if it does what it says it does.”

Mishka, “Explains dysautonomia and how to heal yourself through DNRS.. So appreciated this
mans research. His book should be read by all physicians especially those dealing with
dysautonomia. Patrick the author did a labour of love writing this book. A must read for those



with symptoms doctors cant explain or treat never mind HEAL!”

Elizabeth, “Very useful information. Excellent information. I believe that Patrick is right on target
with his theory. Thank you so much for taking the time and effort to write this book. It helped me
learn a lot finally about what was actually occuring for me.”

Roxy, “Eye opener. Very informative and gets straight to the root cause. For me personally it
makes sense and lines up with my past history of traumas and viral illness. This was an eye
opener for me and im glad I came across this book!”

The book by Patrick Ussher has a rating of  5 out of 4.3. 104 people have provided feedback.
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