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How To Use This Book 
 
This book is designed to guide patients through the medical diagnosis and treatment of 

thoracic outlet syndrome (TOS). It is not a treatise on TOS written by a medical expert. Instead, it is 
an informative book written by a TOS patient. It provides what I found to be the most relevant and 
useful information for the (potential) TOS patient. My criteria for relevance and usefulness were rather 
broad, and were based on a combination of the medical literature, my own experience, and what I 
thought would be necessary to understand the basics of diagnosing and treating TOS. I have tried to 
provide the most accurate information possible. For that reason, I have mostly relied on medical 
research when describing various aspects of TOS, although I have sometimes made use  
of my personal experiences. I have also chosen to give neurogenic TOS (NTOS) more attention than 
either venous TOS (VTOS) or arterial TOS (ATOS) because it is the most common, and the most 
commonly misunderstood, form of TOS. 

In general, this book should provide you with a comprehensive starting point for 
understanding TOS, its diagnosis, its treatments, and how to approach it from the patient’s 
perspective. In particular, I hope it will inform you about specific steps you can take to improve your 
own situation, either by starting a recovery process, or improving and enhancing it.  

This book should provide you with quick, accessible information that will enable you to make 
more educated choices about your own diagnosis and treatment plan, including tools that will allow 
you to ask your medical provider probing questions and, I hope, gain a better outcome from your 
treatment. A TOS patient whose doctor has recommended surgery, for example, should be able to 
ask relevant questions about surgical technique, the risks, and experience of the surgeon. And the TOS 
patient should be able to use the answers to make an educated decision about whether to pursue 
surgery with that particular surgeon, or at all. The same should be true for treatments such as physical 
therapy or massage, as well as other treatments that are not often mentioned, considered,  
or known by doctors.  

TOS patients at any stage of the condition should be able to use this book. Partly for this 
reason, and partly for ease and clarity, I have included both a table of contents and an index. These 
should help you find sections that are relevant to you, or return to sections that you found particularly 
helpful or interesting. I sincerely hope that this book is helpful to you and, in whatever way possible, 
improves your health.  

 
D.A. Simon, 2018
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Introduction 
 
Thoracic outlet syndrome occurs when some structure—such as a muscle, an extra rib, or a 

malformation—compresses the nerves and/or veins and arteries in the lower neck and, sometimes, 
the upper chest. Nerve compression can cause pain, numbness and weakness in the neck, chest, upper 
back, shoulder, arm, and hand. Compression of the artery or vein can cause blood clots, arm swelling, 
and other symptoms. The purpose of this book is to assist patients in understanding how to determine 
whether they have thoracic outlet syndrome (TOS), to find a physician and therapist skilled in 
evaluating and treating TOS, and, ultimately, to ensure that they receive the most effective treatment 
for their TOS.  

Why write such a book? The answer is in some ways personal. I have suffered from TOS for 
several years. Throughout that time, I saw a variety of medical professionals and learned a great deal 
about the condition. Much of what I learned was not publicly available, and very little was accessible 
to the ordinary patient. Yet the knowledge I gained was something I wish had been publicly available 
and accessible to me, especially in the early and acute stages of my TOS. Primarily for this reason, I 
decided to write a book that would provide patients with most, if not all, of the information that I 
would have found helpful, both when I first began having symptoms of TOS, and when my TOS 
became more advanced.  

This book is therefore designed to assist patients who are, or think they may be, suffering from 
TOS. It provides patients with general information about, as well as possible treatments for, TOS. 
Because most of the research and expert practitioners in this field are located in the United States, the 
book is aimed primarily at patients in the US. Nevertheless, I suspect the information and resources I 
detail will be helpful to those in other countries as well.  

Although this book is about TOS, it is important to note that there are different types of TOS. 
I have mainly focused on so-called neurogenic TOS (NTOS), or the kind of TOS that affects only the 
nerves and not the blood vessels. Despite this focus, much of the information applies equally to types 
of TOS that involve the vascular system: venous TOS (VTOS) and arterial TOS (ATOS). Indeed, I 
do give specific attention to ATOS and VTOS where it seems helpful, as with my discussion of TOS 
surgery. Most of the time, however, I speak generally, and much of what  
I say applies to all types of TOS.  

The need for such a book is pressing, because patients have few sources of information to 
which they can turn; to my knowledge, only one physician has published a TOS book aimed at non-
physicians (Sanders & Annest, 2015). Another reason for this publication is that TOS is not well 
known or understood by most health care providers. TOS patients—as well as doctors and physical 
therapists skilled in diagnosing and treating TOS—understand that TOS can be a debilitating, and 
often disabling, condition. Its effects reach beyond the individual TOS patient to their families, friends, 
and relatives. These practitioners understand, for example, that TOS patients have what one study 
called “striking physical morbidity,” with objectively measured quality of life scores that are below 
those of individuals with other serious chronic health conditions, such as diabetes, hypertension, 
chronic prostatitis, and chronic heart failure (Chang, Rotellini-Coltvet, Mukherjee,  
De Leon, & Freischlag, 2009a). In other words, TOS patients have a very difficult life with a great deal 
of disabling, chronic pain. These specialists also recognize that TOS is often misunderstood, 
misdiagnosed, dismissed, and, most importantly, left untreated. Such recognition by ordinary 
physicians and physical therapists, however, is lacking. Thus, patients can suffer for many years before 
receiving an accurate diagnosis, and sometimes several more years before they receive  
proper treatment.  
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Part of this lack of understanding has to do with lack of publicity. TOS has been called “rare,” 
and so physicians often do not consider it as a likely diagnosis. Since they do not see, or think they 
see, TOS on a regular basis, there is little incentive to learn more about the condition or consider 
possible treatments for it. This helps to explain why there is not only a bias against diagnosing TOS, 
but also a real inability to do so.  

Attention to TOS has historically been meager, and its precise nature and causes poorly 
understood. Indeed, theories on its causes and treatment have been constantly revised (Machleder, 
2013), and it is only in the past few years that TOS practitioners—who regularly see, diagnose, and 
treat TOS patients—have published the first comprehensive medical text on TOS (Illig et al., 2013b). 

Because attention paid to the condition is scanty, TOS patients face many obstacles to getting 
their condition diagnosed and treated. I was no exception to this general rule. After seeing several 
doctors and physical therapists, some of whom mentioned TOS in passing, I referred myself to a TOS 
practitioner who could confirm the diagnosis. I was fortunate that I found a skilled physician in my 
area. Even with such a practitioner, I had to seek out other treatments on my own, many of which 
proved helpful. For many people around the country, finding a qualified TOS expert is not easy. 
Medical professionals who understand TOS, and how to treat it, are rare. Most general practitioners 
or ordinary physical therapists have no advanced training or experience in diagnosis or treatment, and 
often employ outdated or insufficient tests to determine the presence of, and appropriate treatment 
for, TOS. This means that the ordinary TOS patient will probably receive insufficient or no care except 
perhaps for pain management (i.e. pharmaceuticals).  

Unfortunately, many physicians simply do not consider TOS as a possible diagnosis, which 
can lead to misdiagnosis or no diagnosis at all. Some common refrains from physicians unfamiliar with 
TOS are: “it’s probably a bulging disc”; “you have a ‘pain syndrome’”; “there’s nothing wrong with 
you”; “your tests are normal”; “you just need to move your arms,” and many less-than-kind utterances. 
Sometimes, of course, patients do not have TOS, or they have TOS and some other condition. But 
physicians more frequently than not fail to diagnose TOS.  

Even those practitioners who do have some limited training are often not educated enough to 
make appropriate diagnoses and recommendations. Sometimes this is because TOS can mimic or co-
exist with other conditions, such as herniated cervical discs, spinal stenosis, carpal tunnel syndrome, 
cubital tunnel syndrome, or reflex sympathetic dystrophy syndrome (RSD). These conditions are 
usually diagnosed through tests performed by the physician, or by laboratory tests, such as Magnetic 
Resonance Imaging (MRI), X-Ray, etc. Spinal stenosis, for example, is often revealed on by an MRI 
of the spine. RSD, on the other hand, is more controversial, and thus requires an experienced clinician 
to aid in diagnosis.  

Other times physicians fail to make a diagnosis, mistakenly thinking that, because TOS is 
exceedingly rare, no patient could possibly suffer from it. In many cases, however, the explanation is 
simpler: physicians simply do not understand TOS. Any of these situations, combined with a 
misunderstanding of how much TOS variation occurs in each individual, can lead patients on a 
seemingly-endless journey to get diagnosis and treatment of their TOS. Many of their journeys require 
self-advocacy, the ability to deal with a variety of specialists and confused doctors, and significant 
long-term pain and suffering. Eventually the patient may be lucky enough to find a thoracic or vascular 
surgeon with knowledge and experience of TOS. Unfortunately, the number of such physicians is not 
large, and they are mainly located in particular parts of the United States.  

This book will try to minimize unnecessary pain, suffering, and frustration by educating 
patients on TOS, and providing them with the tools they need to find the appropriate medical care 
and treatment. It will also attempt to serve as an introductory text for the curious medical provider 
who would like to learn more about TOS, how it affects patients, and how to diagnose and treat it.  
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For the patient, being informed requires making a concerted effort to learn about TOS and 
how to treat it. The first three chapters of this book should help you achieve those goals. Chapter I 
explains the basics of TOS, including what causes TOS; who is likely to acquire it; how to differentiate 
between different types of TOS; how to recognize symptoms (symptomology); how  
to find a physician who can perform a diagnosis; and what tests and procedures are commonly used 
in diagnosis. 

Chapter II describes the various non-surgical treatments for TOS. It mainly focuses on 
physical therapy, and what to look for in a therapist and physical therapy program. It also explores 
other non-surgical treatments, such as Botox injections, medications, medical marijuana, dry-needling, 
vacuum cupping, and acupuncture. This should provide you with a starting point for considering 
alternative therapies.  

Chapter III discusses TOS surgery. It describes general “decompression” surgery for TOS, as 
well as the increasingly common forms of surgery used to decompress the pectoralis minor. I review 
different surgical approaches, and discuss when to consider surgery, the relative success rates of 
surgery, the risks of surgery, and what to expect during your recovery. I conclude by providing tips on 
how to choose a surgeon. My hope is that this information will help you make better decisions about 
when to pursue surgery and what sort of outcome you can reasonably expect if you decide to do so.  

Chapter IV (the only chapter directed at health care practitioners rather than patients) 
considers how TOS patient centers could improve patient outcomes and experiences. Building on my 
own experience, I propose some changes—some simple, some more complex—that would have 
improved my experience and recovery. I also discuss changes in the way studies on TOS surgery are 
being conducted. These changes in methodology will improve data on TOS surgery as a viable 
treatment. Lastly, I raise some questions—perhaps some apparently simplistic or naïve ones from the 
surgeon’s point of view—about TOS and why it is treated the way it is.  
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A note about terminology 
 

Writing a book of this kind requires some technical language. I have tried to minimize the 
amount of technical language and maximize the amount of plain English. Nevertheless, there are some 
places where technical language is needed to provide clarity. Most of the time, I write in plain English 
and use parentheses to denote a technical term. When technical terms are required, I explain them in 
plain English first. For example, I might describe the space between the collarbone (clavicle) and the 
first rib, and note that this is called the costoclavicular space. Or I might, for instance, describe various 
neck muscles, like those that run from the top of the spine (cervical vertebrae) along the side of the 
neck and attach to the first and second ribs (scalenes). Or I might talk about the muscles (suboccipital 
muscles) that run from the base of the skull (occiput) to the top part of the spine (cervical vertebrae). 
I could tell you further that the suboccipital muscles attach to the bony outer edge (the transverse 
process) of the first vertebrae of the neck (cervical vertebra 1, or C-1), and on the back of the base of 
the skull (the posterior tubercle of the atlas bone). In this way I try to make things both simple and 
accurate. Adding some of these terms to your vocabulary may help you better understand and 
communicate with doctors. For further clarity, I use pictures and diagrams where appropriate.  

In addition, I sometimes use abbreviations to save space. Most of these abbreviations will be 
obvious, and I will use them only after introducing the term for which the abbreviation serves as a 
placeholder. When I talk about thoracic outlet syndrome (TOS), for example, I can more efficiently 
talk about TOS patients; likewise, with thoracic outlet (thoracic outlet) and physical therapy (PT).  

Abbreviations like these are not used excessively, and those I do use are used repeatedly. You 
should therefore be able to follow the meaning without difficulty. Nevertheless, for ease of reference, 
Appendix A lists all abbreviations and acronyms as they appear in this book. 




