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Elaine has provided dietetic consultancy to a wide range of industries. She has designed, piloted, implemented and coordinated workplace wellbeing programmes for several prominent organizations in Ireland.
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Introduction


As a gastroenterologist and a dietitian/clinical nutritionist with a special interest in digestive conditions, we have been working with patients with digestive problems for many years. Between us, we have treated over 60,000 patients with every type of digestive condition, ranging from IBS and functional dyspepsia to severe Crohn’s disease, ulcerative colitis, cancers of the digestive system and a range of liver conditions. The overriding concern of all the patients we see, regardless of their condition, is to learn what is wrong with them and how they can get healthy. With this book, we want to give readers the confidence to take control of their gut health and empower them to enjoy life to the fullest.


We find that people get the best results when there is a clear plan or roadmap in place. Uncertainty is undermining and overwhelming. Some conditions can be treated relatively easily. Other conditions, such as Crohn’s disease, require quite intensive medical treatment but, thankfully, there have been huge advances in treatment over the past two decades. A condition such as IBS, while not life-threatening, can be life-altering. While there is often no quick fix, which can be disheartening and frustrating for anyone who has been diagnosed with IBS, there have been major advances in our understanding of this condition. We now know that the right, individualized approach for people with IBS can transform their lives and give them back their quality of life.


Some patients who have been diagnosed with IBS have been suffering distressing symptoms for years, soldiering on, often feeling dismissed or unaided by the medical profession. By helping people to correctly identify their main symptoms, the triggers for these symptoms, and the impact of diet and lifestyle, we aim to empower them to make the changes that will get their IBS and other gut problems under control.







The female gut


The digestive systems of men and women are different. This is hardly surprising given how different we are in many other ways – physically, psychologically, emotionally and hormonally. The female body goes through a very complex and extraordinary journey during a woman’s lifetime. Like boys, girls undergo significant hormonal changes around puberty. Unlike men, however, a woman’s body is then influenced by significant monthly hormonal fluctuations with the menstrual cycle. Any woman who suffers with digestive symptoms, in particular IBS or functional dyspepsia, will know first-hand that the menstrual cycle can have a significant impact on her symptoms. We will explain why this happens and how it can be helped.


Many women become pregnant and give birth, and a woman’s body is never quite the same after pregnancy and labour as it was beforehand. This can have knock-on effects on the digestive system.


Women go through menopause, and ultimately enter a post-menopausal phase where the hormones that have played such a huge role all their life, are now at an extremely low level. Many women who have gone through menopause will have noticed a change in their bowel pattern and digestive function around that time. We will explain why this happens and what can be done to help.


The impact of gender identity on gut function and IBS, including genetic males identifying as female and vice versa, is not at all understood at this point, and for that reason is not something that we have discussed in this book. However, it is an important area and one that we will be watching keenly in the future.







Irritable bowel syndrome and functional dyspepsia


Between ten and 11 per cent of the world’s adult population has IBS, and 70 per cent of those are women. This equates to about 500 million adults and almost 350 million women worldwide. This is an astounding number of people, and women in particular.


There is another relatively unknown but extremely common sister condition of IBS, called functional dyspepsia (FD). Functional dyspepsia affects even more people than IBS (15–20 per cent of adults) AND is more common in people who have IBS. In this book we explain exactly what IBS and functional dyspepsia are, how and why they develop, what investigations should be done, and, in the light of the results, how these conditions can be treated. Most importantly, we describe how treatment must be tailored to the individual.


For some people, the symptoms of IBS or FD are simply an inconvenience and they can manage to live a normal life. Provided that they don’t eat certain trigger foods, they are generally fine. For other people, the symptoms can be utterly debilitating and restrictive, preventing them from living a normal life. IBS can affect every aspect of one’s life, both personal and professional: it can have an impact on mental and emotional wellbeing, energy levels, sexuality, social interactions and even the ability to exercise.


Many women with these conditions feel that they have been poorly served by traditional Western medicine. They undergo some tests, all of which reveal nothing abnormal. They are given reassurances that there is nothing seriously wrong and that they ‘just’ have IBS. This simply is not good enough. Women can be embarrassed to discuss their symptoms, and they often feel dismissed and cast adrift to find solutions for themselves. We hope that this book will arm women with the information and confidence they need to advocate for themselves regarding their digestive health, help ensure that they are appropriately (but not exhaustively) investigated and give them evidence-based solutions to help manage their condition.







The interconnectedness of body and mind


Functional disorders such as IBS and functional dyspepsia involve a complex interplay of the body and mind. In our field, we talk about the ‘gut–brain axis’, which is the intricate and complex two-way flow of information between the brain and the digestive system. Indeed, the gut has been called the ‘second brain’ because it contains even more serotonin (the ‘happy hormone’) than the brain itself. Today, researchers have expanded the term to the ‘gut–brain–microbiota axis’, encompassing the complex role of gut bacteria in this incredible network – a role we explore throughout the book.







Diet


Approximately two-thirds of people with IBS-type symptoms feel that their diet plays a large part. Understandably, this has led many people to try to identify what foods might be causing problems, and to try different exclusion diets in an attempt to control their symptoms. Studies have shown that almost one third of patients with IBS have excluded so many things from their diet, that their diet is nutritionally deficient (too low in fibre, calcium, iron, vitamin D or vitamin B12) and this can lead to serious health problems in the long term. We have diagnosed early onset osteoporosis developing in a young woman who has excluded dairy from her diet since her early twenties.


A number of dietary regimes, such as the low FODMAP diet, have helped many people with IBS. Sometimes patients can find this a little restrictive and difficult to adhere to in the long term and many patients end up falling back into old habits. For decades, doctors and dietitians have long recognized that certain foods are problematic for patients with IBS. These include fibre, wheat, fructose (fruit sugar), lactose (dairy sugar), the onion and garlic family (known as alliums), sweeteners and a few other items such as caffeine and alcohol.


The role of fibre in gut and overall health and in triggering digestive symptoms has been a little forgotten in recent years, but thankfully fibre is enjoying a renaissance; something we are very happy about. We think of fibre as being a super-food as it is vital for feeding your gut bacteria and maintaining healthy bowel function. In our practices we find that people are often eating far too much or far too little and, like Goldilocks, it is important to get this just right!







The Gut Experts’ FLAT Gut Diet


We have been using a particular dietary approach in clinical practice for a number of years to help manage problematic symptoms, such as bloating, abdominal pain and irregular bowel habit, all of which are particularly common in IBS and functional dyspepsia. This diet has evolved through our work with tens of thousands of patients, through our combined 50 years’ experience. We call this the FLAT Gut Diet, and we are excited to present this to you for the first time in this book.


The FLAT Gut Diet recognizes that a healthy gut needs plenty of variety in the diet. Variety in the diet leads to diversity of the gut bacteria, and this has been shown to be associated with good gut and overall health. More importantly, variety keeps things interesting, and if something is interesting, we are more likely to adhere to it.


The FLAT Gut Diet is based on a Mediterranean-style diet and looks at ‘how much’ of particular foods we eat, rather than excluding foods altogether. Unless you have a food allergy, most foods do not need to be excluded completely but we do need to look closely at how much, or ‘the load’ that we are eating.


As we will explain in Section 5 of this book, the FLAT Gut Diet focuses on the most important dietary components that tend to trigger digestive symptoms in patients with IBS. We call these the FLAT Gut Factors.








	FLAT Gut Factors






	F

	Fibre






	 

	Fructans






	 

	Fructose






	L

	Lactose






	A

	Alliums






	T

	Total mind and body health











More than just a diet


We will also explain over the course of this book how diet alone is often not enough to successfully manage IBS and other gut conditions. The ‘T’ in FLAT stands for ‘Total mind and body health’. Given the particularly intimate relationship between the brain and the gut, it is not surprising that things that affect our mental health also have an impact on our gut health. Research has shown how other factors play a crucial role in either controlling or worsening symptoms of many digestive conditions, including IBS and FD. We call these the TEAMS factors and these are:








	T

	Total mind and body health






	E

	Exercise






	 

	Regular exercise can help reduce symptoms of IBS






	A

	Alcohol






	 

	Alcohol can worsen many digestive conditions, including IBS and FD, and intake should be kept to a minimum






	M

	Mental health






	 

	Mental health needs to be actively nurtured, as stress is often a factor in triggering symptoms






	S

	Sleep






	 

	It is important to get adequate, quality sleep









We will be asking you to record these factors and to assess their effect on your gut symptoms and overall health and wellbeing. We talk a lot more about the TEAMS factors throughout the book.


For some people, optimizing all these factors may still not be enough to control their symptoms. Certain medications can also have a vital role in managing IBS. While these are never the first-line therapy, they are an important add-on for some people who have particularly problematic symptoms. We look at prescription and over-the-counter medicines as well as natural and herbal remedies, and show how a holistic approach is key to managing IBS and FD.
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Our ‘mission’: to improve quality of life through better gut health


We’re both passionate about gut health and digestive conditions. Through our considerable experience, having treated over 60,000 patients between us, we understand from first-hand experience, the frustration and poor quality of life experienced by people with various digestive diseases. We believe strongly in an evidence-based approach to treating medical conditions, but also that this must go hand in hand with a holistic approach.


Our ‘mission’ is to help you improve your quality of life through better gut health. We will help you do this in a number of ways, which we call ‘The Three Es’:




	
Education. We want you to understand how your gut works, so that you can understand what’s going on if you have been diagnosed with a digestive condition. In this book we will be focusing on a number of areas, which are particularly common in women. These are IBS, functional dyspepsia and the effects of female hormones and menopause on gut function.


	
Empowerment. By helping you to understand your condition, and removing any uncertainty regarding your diagnosis, you will be empowered to take the correct steps to restore your gut health and equilibrium. Knowledge is power. We want to challenge some of the common myths so that you do not waste your time, energy and money on pursuing treatments and tests that have no proven value.


	
Eating for health and wellbeing. By using the FLAT Gut Programme we will help you minimize your symptoms, while eating an interesting, varied and nutritionally balanced diet. But we also want you to understand that sometimes diet alone is not enough and that there are many other things which can help you. You should be confident that your dietary roadmap is the correct one towards better gut health and a better quality of life.










Why are you reading yet another book about your gut?


This might be the first book that you have picked up about digestive problems or perhaps it’s the fortieth. But if you are about to read this book, it’s probably because all the things you have tried already have not worked for you, or have not worked well enough. If the statements in the box below ring a bell, then this is the book for you.








	Fear

	You are afraid that there is something serious causing your symptoms that may have been missed or not investigated.






	Pain/discomfort

	You are experiencing very unpleasant symptoms that are having a negative effect on your quality of life. You want the pain and discomfort to stop.






	Hope

	You have lost hope or are feeling helpless about your symptoms and wondering if your quality of life will ever improve.






	Pleasure

	When every food you eat seems to cause you problems, where is the enjoyment? Family meals, eating out and holidays abroad all become something to dread rather than something to look forward to. You need to rediscover some pleasure in life.














How will this book help you?


If you are experiencing frustrating and debilitating gut symptoms, you may want to jump straight to the chapters dealing with dietary solutions in Sections 4 and 5 of this book. We want to empower you to find the solutions to your gut problems, and it will be a lot easier for you and make more sense if you have a good understanding of your gut: how it functions, how your hormones affect it, the importance of the gut–brain axis and ensuring that you have had appropriate investigations. For this reason, we have gone into some detail (hopefully not too much!) about these things in Sections 1, 2, 3 and 6. You may wish to skip around a bit as each chapter is stand-alone.


After reading this book, you should understand how your digestive system works. If you have been diagnosed with a functional digestive condition such as IBS or functional dyspepsia, we want you to have the knowledge to ensure that you have had the correct investigations and, as far as possible, ensure that you have the correct diagnosis. Every patient does not need every investigation, but there are some baseline tests that should be done in all patients before a diagnosis of IBS is made. Your digestive system and symptoms will no longer be a mystery to you, and you’ll have a good understanding of the role played by diet, bacteria, emotional factors, mental health, sleep and exercise in triggering and perpetuating these symptoms. Ultimately this will help you to get these symptoms under control so that you can get on with your life.


Remember, managing any digestive condition is a marathon and not a sprint, so you have to be prepared to make changes and to stick with them to reap the benefits. We are confident that this book will be your roadmap to better gut health and wellbeing.


Barbara and Elaine









Myth-busting, facts and fallacies




1 Being told that you have IBS means ‘there’s nothing wrong’.


Absolutely not! IBS is a very real condition that affects almost one in ten adults. Tests, however, don’t show up any abnormalities. We’ll explain why later.







2 IBS is ‘all in your head’.


This is untrue and insulting to the millions of people worldwide who live with this condition. It can be worsened by stress and other mental health conditions, but is a very real and frustrating condition.







3 IBS is caused by candida overgrowth.


This is not true. Imbalance of candida, along with the trillions of bacteria, may be playing a role in some people, but candida blood tests and candida diets have no role.







4 Why has no-one heard of functional dyspepsia? It must be very rare.


Functional dyspepsia is even more common than IBS, and just like IBS, doesn’t show up on standard tests. It is often wrongly labelled or diagnosed as acid reflux or gastritis. We want to spread the word.







5 IBS only causes diarrhoea.


Wrong again. There are different types of IBS and some people have diarrhoea, some have constipation, whereas others alternate between the two.







6 Plant-based diets/so-called ‘clean eating’ are the best solutions for IBS.


While plant-based foods are very healthy in general, they can be very problematic for people with IBS. We’ll tell you why.







7 Gluten-free diets are the solution to IBS


Many people with IBS feel that their symptoms (particularly bloating) improve if they give up wheat. It’s not the gluten in these foods that causes bloating, it is instead a question of monitoring ‘how much’ of these you eat, rather than having to give up these sorts of foods altogether.







8 IBS never goes away.


The symptoms of IBS can come and go, and in women the symptoms often ease up after menopause. Diet, stress and hormonal factors all play a role.







9 The right diet cures IBS.


Unfortunately at this point in time, there is no cure for IBS. BUT, the right, personalized diet can improve your IBS symptoms immensely. Other factors also need to be looked at, which we call TEAMS, and we discuss these more inside.







10 Meat and animal-based foods are bad for you if you have IBS.


Definitely not. Meat, fish and eggs can be eaten as part of a balanced diet, and do not generally cause IBS symptoms. Because of their lactose content, dairy products need to be portion controlled. We will show you how to do this, with our ‘lactose points’.












Section 1


UNDERSTANDING YOUR AMAZING GUT







1

How your amazing gut works


The basics


The big picture: the purpose of your gut


	Your digestive system (commonly referred to nowadays as your ‘gut’) extends from your mouth to your back passage (anus). The entire purpose of your gut is to safely extract all the nutrients and goodness from the food you put into your mouth and to absorb these nutrients into the bloodstream so that they can be transported around the body to every single cell. This provides the energy for each cell to perform its function. From the neurons (cells) in your brain, to the cells in your womb and ovaries, your hair follicles and even the cells at the base of your toenails – they all get their energy to survive and thrive, from the nutrients in our diet. That is quite amazing.

	Secondly, we mentioned that your gut has to extract the nutrients safely. Safety is extremely important. The food we eat is covered in bacteria and other microorganisms (viruses and other microbes), some of which are potentially harmful and others beneficial. In addition, we are constantly putting different food proteins into our body. In general ‘foreign’ (as in foreign to our body, not from overseas!) proteins have the potential to trigger immune or allergic reactions (such as nut allergy or hay fever) and so the gut has to know that the food proteins are not harmful, and that it does not need to react to them. This is called ‘immune tolerance’ and it is very important. Sometimes this process goes awry and certain diseases develop as a result. The gut has many built-in mechanisms to ‘defend’ itself and the rest of the body from potential invaders.

	Thirdly your gut has to transform the solid food and liquid you eat and drink (the process of eating and drinking is known as ingestion) into a mulch that can be absorbed. This liquid mulch then needs to be converted back into a solid/semi-solid end product – known as poop, faeces, stool or bowel motions – in a form that can be expelled in a controlled manner at an appropriate time. Under normal circumstances we get a feeling that we need to go to the toilet, and, if we are in the middle of a meeting, or doing our shopping or playing golf, we can hold onto that bowel motion until a more appropriate moment. But what about the inconvenience caused by a bout of diarrhoea, when you need to run to the bathroom every time you get the urge to go to the toilet? There are many women who experience this constantly (dashing into the undergrowth when out for a walk, sometimes having accidents) and it is a life-altering and socially devastating problem. We will discuss this in a later chapter.








The anatomy of your digestive system


The mouth and teeth

When we put food into our mouth, the first thing we do is chew the food. This immediately starts the digestive process. Chewing food triggers the release of saliva from the salivary glands just inside our cheeks and below our jaw. Saliva contains amylase, an enzyme that starts to digest carbohydrate and some other digestive products, but also lubricates the food so that we can swallow it. Once the food has been chewed sufficiently, we make a swallowing action that pushes the food into the next part of our digestive system – the oesophagus (or esophagus). Even in the mouth things can go wrong! If you are missing teeth or your muscles are weak (these are particular problems in older people), you may not be able to chew the food properly.




The oesophagus

The oesophagus is a muscular tube about 20 to 25cm long. When you swallow, the food is pushed by your tongue into the top of the oesophagus, where there is a muscle or valve-like structure called the upper oesophageal sphincter (UOS). The UOS relaxes when you swallow to allow the food to pass into the upper oesophagus. As well as controlling the swallow, the UOS also prevents too much air from entering the oesophagus when we are talking and breathing.

Once in the oesophagus, the muscle contractions, along with the effect of gravity if you are sitting upright or standing (hopefully you don’t eat lying down!) rapidly propel the food through the oesophagus into the stomach. It only takes a couple of seconds for food (both solid and liquid) to pass through the oesophagus and into the stomach.

At the lower end of the oesophagus, there is another valve-like structure called the lower oesophageal sphincter (LOS). The LOS relaxes after the muscles in the oesophagus contract (pushing the food downwards) and this allows the food to enter the stomach.




The stomach

As you can see in Figure 1, the stomach is a large sac-like structure located just below the diaphragm in the upper abdomen. The stomach can stretch and contract, and it is this stretching that allows us to eat a meal (sometimes a large one) without feeling uncomfortable. The food stays in the stomach for a few hours, and during this time it is churned around like in a cement mixer, where it mixes with the stomach juices and is converted into a porridge-like mulch (think thick, Greek fruit yoghurt). At the lower end of the stomach there is the third muscular sphincter, called the pylorus, and this sphincter opens and closes in a controlled way to allow food to pass in spurts from the stomach into the next part of the gut – the small intestine (small bowel). It takes food and liquid anywhere from half an hour to three hours to empty. The stomach has a number of important functions:


	
Capacity. It can stretch and has the capacity to hold the food for a few hours, to let the digestive process begin.

	
Disinfection. It produces strong gastric acid (hydrochloric acid), which is an in-built detergent that kills most of the bacteria that we ingest with our food.

	
Enzymes. It produces a number of digestive enzymes that continue to digest our food.

	
Hormones. The stomach produces a number of very important hormones that play an important role in controlling the release of the semi-digested food into the small intestine. It also produces hormones that are involved in appetite control, or so-called ‘satiety’. ‘Satiety’ refers to the ‘satisfied feeling’ we get when we have eaten enough. Problems with control of satiety can lead to overeating and obesity or undereating in some conditions.



[image: image]

Figure 1  Overview of your digestive system




The small intestine

The ‘small’ intestine is so-called because it is narrower than the ‘large’ intestine, but in fact the small intestine is extremely long. It measures anywhere from four to six m long (that’s about 16 to 22 ft). As you can see in Figure 1, the small intestine is neatly packed into our abdomen but, believe it or not, the surface area, if you flattened it all out, is about the size of a tennis court! Apart from being very long, the small intestine also increases its surface area by having lots of little finger-like projections, called villi (see Figure 2), all the way along its surface. These villi produce a carpet-like surface, and the villi sway like wheat growing in a field so that they are in intimate contact with the contents of the small intestine.

[image: image]

Figure 2  The villi of the small intestine

Without getting too technical, it is helpful for you to understand some basic concepts of the structure of the gut wall, in particular the small intestine, as this will allow you to understand how it all works, and later, what happens when something goes wrong. Figure 3 shows a diagram of the basic structure of the gut wall. This basic structure is similar for both the small and large intestine, but there are some differences; in particular, the large intestine does not have villi.

[image: image]

Figure 3  The structure of the gut wall

The gut is basically a long cylinder or tube. The space inside the tube is called the lumen, and this is where the food, digestive juices and enzymes all mix together as digestion takes place. In the large intestine there are also trillions of bacteria, the so-called gut microbiota (GM), of which more later. The wall of the gut is made up of a layer of lining cells (a bit similar to the skin on the outside of your body) and these are called the epithelial cells. These cells are in contact with all the contents in the lumen and they are responsible for the absorption of contents from the lumen and secretion (release) of digestive enzymes. Within the wall of the gut, just underneath the epithelial cells, is a rich network of blood vessels, nerve endings and a huge number of immune cells. The blood vessels bring the absorbed nutrients to other parts of the body, as we mentioned earlier, but also bring the immune cells to and from the gut. The nerves in the gut wall control the contractions and movement of the gut as well as being involved in perceiving (sensing) what is going on in the gut.

The outermost layer of the gut is made up of two layers of muscle which, under the control of the nerves in the gut wall, are responsible for the muscle contractions that propel the contents of the gut lumen along from top to bottom.


Functions of the small intestine

Obviously, every part of the digestive system is very important, but the small intestine truly is the powerhouse. You can live without your oesophagus, you can also live without your stomach and your large bowel; however you cannot live without your small bowel – it is vital to survival.

The mulch leaving the stomach enters the top of the small intestine, called the duodenum. It takes anywhere from 30 minutes (very rapid transit) to three to four hours for the contents of the gut to pass along the small bowel (the middle part is called the jejunum) until it reaches the end of the small bowel, the ileum. At the end of the ileum is another sphincter, the ileo-caecal valve, which controls the release of small bowel contents into the large bowel. During these few hours of transit through the small bowel, almost all the nutrients – vitamins, minerals, fats, carbohydrate and protein – are absorbed from the food, and what leaves the small bowel to enter into the large bowel is predominantly waste product, some salts and water. The small bowel can do this amazing job of absorbing all those nutrients because it has such a big surface area (tennis court, remember?), aided by those vital villi.

The main functions of the small bowel are:


	
Digestion. It completes the digestion of all ingested food. There are enzymes such as lactase (digests lactose in milk) and many others, in the villi of the small bowel. The pancreas gland empties into the duodenum, and pancreatic juices are rich in a number of digestive enzymes. In addition, the liver produces bile, which is stored in the gallbladder and released into the duodenum, to help with fat digestion.

	
Absorption. It absorbs all the nutrients from the diet. This includes all the building blocks we need for a healthy body – including the building blocks of protein, called amino acids, sugars (which are the breakdown products of carbohydrates), fats and vitamins (all the essential vitamins must be obtained from our diet).

	
Fluid balance. It is vital in balancing fluid intake and output (along with the kidneys).








The large intestine (the colon)

The colon is wider but shorter than the small intestine. It is approximately 1 to 1.5 m (4 to 7 ft) long. The contents of the gut are completely liquid when they pass through the ileo-caecal valve into the colon. One of the main functions of the colon is to absorb the majority of the water from the contents of the gut and to convert something very watery into something solid. This allows us to hold on to the bowel movement until we can access bathroom facilities, which is a lot easier if the contents of the bowel are solid rather than liquid (as I’m sure you’re aware after ‘that’ bout of gastroenteritis when you were on holiday that time…).

We now know that the colon is far more complex than we previously thought, and that the 50–100 trillion bacteria and other microorganisms that make up the GM have far-reaching and complicated functions that exceed those we could ever have imagined even ten years ago. We will be discussing this in the next chapter.

The transit time through the colon is hugely variable and can be anything from eight hours to several days. People with more rapid transit times will tend to pass more frequent bowel motions, whereas someone with slow colonic transit will go to the bathroom less frequently and may have constipation. In some people who are constipated, the colonic transit time can be up to a week!

The rectum. This is the lower part of the colon and sits just above the anus. The rectum is 6–8 in (15–18 cm) long and its main job is to hold the stools inside until such time that we can empty the bowel. When anything (gas or stool) comes into the rectum, nerve endings in the rectum send a message to the brain and the brain then decides if the rectal contents can be released or not. If the brain tells us that it is safe to release the content (i.e. we are in the bathroom), the anal sphincters relax and the rectum contracts, emptying the contents of the bowel. If the contents cannot be released (for example if we’re in a shopping mall or out for a walk, far from bathroom facilities), the anal sphincter contracts and the rectum relaxes, and the urge to go to the bathroom temporarily goes away. If we repeatedly override the signal telling us that we need to go to the bathroom, eventually the rectum can become desensitized and this can lead to constipation.

The anus. Also known as the anal sphincter, the anus is the final part of the digestive tract. It is a canal 4–5 cm (2 in) long, made up of the two anal sphincters (internal and external) and a sling of pelvic floor muscles. Nerves in the lining of the upper anus are able to tell if the rectal contents are liquid, gas or solid and hence if it is ‘safe’ to release the contents or not (it is safe to pass gas when you are out for a walk, but not to pass solid or liquid stools). The sphincter muscles are vital to help control the passage of stool (it is called faecal incontinence when we lose the ability to control the stools). The anal sphincters can be damaged during childbirth, particularly if the labour has been a difficult one, and so too can the muscles of the pelvic floor. These can lead to pelvic floor problems, which we will also discuss in a later chapter.

The functions of the large bowel can be summarized as follows:


	
Fluid balance. Absorption of water and salts.

	
Control. Control of defaecation.

	
Gut microbiota (GM). The colon is home to over 50 trillion bacteria, which make up the GM. The GM is a fascinating and vital part of our digestive system, with far-reaching effects, far beyond our gut (see Chapter 4).

	
Digestion. We mentioned that the small intestine is responsible for the digestion of our food. Some foods, such as fibre and certain complex carbohydrates, are not digested by any of the enzymes in the small intestine. These can be digested by the GM and then absorbed from the colon.



When everything works normally, the amazing process of digestion will take place in its entirety without causing any difficulties, but as we will see over the course of this book, things can go wrong at every step of the way, resulting in the various symptoms and conditions that we will discuss.






Gut motility (movement through the digestive system)

There are a number of different kinds of contraction that occur within the digestive system:


	
Peristaltic waves. These are contractions that start at some point higher up in the gut and then move along the gut, propelling the contents of the gut lumen along the gut.

	
Non-peristaltic contractions, or segmental contractions. These are more unsynchronized contractions that essentially jiggle the gut lumen contents back and forward, ensuring that it is well churned.

	
Housekeeping waves! Also known as the migrating motor complex (MMC), these waves occur when we have not eaten for a few hours. This is a strong peristaltic wave that starts at the top of the stomach and sweeps all the way long the small intestine to the colon. It is thought to sweep any particles of undigested food or bacteria along the small bowel and into the colon. These waves occur approximately six to eight times per day. They only occur when fasting for a few hours and when you are asleep. They explain the typical tummy rumble we have all experienced when we are hungry.



We are not usually consciously aware of this gut motility, but occasionally if peristaltic contractions are stronger than usual, this can cause cramps.




The gut immune system

Seventy per cent of the immune cells in your body are found in your gut. These immune cells are vital to fight off infection/potential invaders, as everything you eat is covered in bacteria and other microbes.1 As well as preventing potential infection, the immune system also contains regulatory cells that actually dampen down the immune response, and this ‘immune tolerance’ is very important in helping your gut to learn not to react to ‘foreign’ proteins and to tolerate the ‘good’ bacteria in the large intestine.

The immune system in the gut is complex, and good health relies on a delicate balance. If the immune system is overly responsive, you are at risk of developing autoimmune diseases such as Crohn’s disease or coeliac disease, but if the immune system is underactive, you may be more prone to infections.




The nervous system of the gut

The gut is controlled by the enteric nervous system, and this system of nerves is incredibly complex and does much more than simply controlling contraction of the gut muscles. Indeed, the enteric nervous system is so complex, that it has been called ‘the second brain’.2 As well as controlling movement of the gut, these nerves are also exquisitely sensitive to what is going on both within the wall of the gut and within the contents of the gut. These nerves sense different things to the ‘somatic nerves’, which are the nerves that innervate the external tissues such as skin. The gut does not sense pain the same way as we feel pain on the surface of our body and on our skin. If someone were to use a small grasper to take a little ‘bite’ of your skin, it would be extremely painful, and yet we can take little bite-sized biopsies from all the way along the gut without causing any pain.

The brain registers pain from the digestive system when it contracts (too strongly, causing a cramp) or when it becomes distended and stretched (from a build-up of gas for example). Inflammation in the gut can also activate pain pathways.

We now know that the enteric nerves communicate or ‘talk’ to the trillions of bacteria within the gut and that this information is then fed back to the brain, via the vagus nerve and other nerve pathways, to create part of what we now call the gut–brain axis.


The gut–brain axis

It is hardly surprising that the brain and the gut are connected, as the brain is connected to every part of our body! So what is so special about the connection between your gut and your brain? It turns out that your gut enjoys a particularly intimate relationship with your brain, compared to the other organs in your body, so much so, that as we just mentioned, the gut has been called your ‘second brain’ or the ‘little brain’.3 While your brain contains about 100 billion neurones (nerve cells), your gut contains about 500 million neurones, which is pretty impressive, given that your heart has only 40,000 neurones and your kidneys have about one million each. It does seem that there is something special going on in your gut that requires a lot of communication with your brain.

Japanese culture has long recognized the importance of the gut in our bodies, calling it ‘onaka’ or ‘honoured middle’ and ‘hara’ meaning ‘centre of spiritual and physical strength’.2 We now know that there is a constant and complex two-way conversation and flow of information taking place between your gut and your brain. Thus what is happening in your brain (if you are happy, sad, anxious or tired for example) can have a big effect on what is happening in your gut. And, importantly, what is happening in your gut can also affect what is happening in your brain. Think of the ‘butterflies in your stomach’ you get before an exam, or the need to dash to the bathroom when something nerve-racking is about to happen. All those feelings are due to the gut–brain axis.
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Figure 4  The gut–brain axis




What does the gut–brain axis consist of?

As we understand things at this point in time, there are three main communication channels between your brain and your gut: your nervous system, which is the hard-wiring between your gut and your brain, your immune system and your endocrine (hormonal) system. Think of these as being the fast, medium-paced and slower means of communication between the gut and the brain.




The nervous system

The nervous system connects the brain to the enteric nerves, via the vagus nerve and some other nerves that travel via the spinal cord. Information transmitted via nerves travels very quickly and uses chemicals released from the nerve endings, called neurotransmitters. In return, information from emotional and cognitive areas in the brain (involved in the processing of thoughts, feelings and memories) is communicated to the gut. Psychological stress, emotions such as anxiety, fear and anger and physical stimuli such as pain, can bring about changes in the functioning of the gut. These nerve signals can increase gut motility, which can result in diarrhoea, or they can slow emptying of the stomach, which can cause someone to feel nauseated or to vomit.






The immune system

The immune system is ready to act against any potential threat, such as potentially harmful bacteria within the gut; remember 70 per cent of the immune cells in your body are found in your gut. An excess of immune activity within the gut can lead to conditions such as Crohn’s disease, ulcerative colitis or coeliac disease, as well as some other less well-known conditions.




The endocrine system

Finally, the endocrine system (hormones produced in glands in other parts of the body) monitors and manages growth, metabolism, as well as motility within the gut. The gut wall has receptors for many different hormones such as cortisol, which is a stress hormone produced by the adrenal gland. It is also rich in oestrogen receptors, which may account for the changes many women see in their gut function over the course of their monthly menstrual cycle. The endocrine system acts more slowly than the nervous and immune systems, but its effects are also longer lasting. This might explain why the presence of stress, which results in higher cortisol levels, may contribute to chronic gut problems, such as IBS.




A two-way conversation

What is happening emotionally and cognitively in the brain affects gut function. But there is also evidence that events within the gut can also affect the pain sensors and pathways in the gut itself, which in turn, relay information back up to the brain and affect the areas of the brain involved in pain sensation. In this way dietary factors or changes in the GM, by altering the local environment within the gut, can lead to increased motility, or distension, which may affect the pain pathways to the brain and reduce the pain threshold.

It is easy to see how this can lead to a vicious cycle:

[image: image]


Take-home messages


	Each part of your gut has a unique function, but your small intestine, with the surface area of a tennis court, is the powerhouse.

	A tummy rumble can mean that your ‘housekeeping wave’ is kicking in. This is a good thing, so try not to graze continuously.

	Most of the digestive process takes place subconsciously and we become consciously aware of it/develop gut symptoms when something is not functioning correctly.

	The gut and the brain are intimately connected through the gut-brain axis, so a healthy gut is hugely dependent on your mental health.

	The gut microbiota are incredible, and quite simply need a full chapter to talk about them.
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Organic and functional digestive conditions

The gut can be affected by many conditions. This book will not include an exhaustive list of every known one, but we will briefly introduce you to the concept of an ‘organic’ versus a ‘functional’ disorder. This is vital to understanding your gut.


What is an organic condition?

An organic condition, or disorder, is the term used by doctors to describe any medical condition (affecting any part of the body) where observable and measurable abnormalities can be detected. In other words, the results of certain, appropriate tests will show up this condition if you have it. These conditions can be diagnosed through blood or (in the case of gut problems) stool tests. These biological measures are known as biomarkers. Investigations such as x-rays, ultraound CT or MRI scans, upper or lower GI endoscopies can also detect abnormalities in organic conditions.




What is a functional condition?

A functional condition is one that causes symptoms of illness, lack of wellbeing and very often significantly reduced quality of life, yet there are no clear measures by which to make a diagnosis. These conditions can be harder to diagnose definitively and can be very frustrating for those experiencing them, as there is generally no quick ‘cure’. The lack of a definitive diagnostic test can generate concern that something may have been missed. People with these conditions also feel that doctors (and family and friends) do not understand the extent to which the symptoms are affecting them and their life, or that their symptoms are somehow imagined.

Thankfully our understanding of many of these conditions has progressed and we know that, while there are often no measurable abnormalities observable in standard investigations, many of these conditions have distinctive characteristics. Psychological factors such a low mood, stress and anxiety play a role in many of these conditions just as they do in every part of our lives, but there are usually other factors or triggers playing a role also.




The two most common functional gut disorders


Irritable bowel syndrome and functional dyspepsia: disorders of gut–brain interaction

Irritable bowel syndrome (IBS) and functional dyspepsia are the most common examples of functional disorders affecting the digestive system. Almost everyone has heard of IBS, but functional dyspepsia is another condition that has not yet achieved the same level of awareness, though it is even more common. Both conditions cause significant problems and reduced quality of life for over 500 million people around the world, and yet, there is no standard diagnostic test with which to make a firm diagnosis. In recognition of the crucial role of the gut-brain axis and connection in these conditions, they are called disorders of gut-brain interaction (DGBI).4

Up to 50 per cent of women with IBS will also meet the criteria for a diagnosis of functional dyspepsia, and vice versa. Patients are often disappointed when they are told that they have IBS or functional dyspepsia, as they feel that the doctor is telling them ‘there is nothing wrong’, or is underestimating or failing to recognize the extent of their problem. We want to change that. Yes, the tests are normal, but that does not mean that your gut is functioning normally or that you should feel bad for having symptoms.






Making a diagnosis

If you develop digestive (gut) symptoms, the first step should be to make an appointment to see your GP/family doctor. Based on the symptoms and a physical examination, the doctor will usually consider a number of possible diagnoses to explain your symptoms. The doctor will then set about doing some tests to check for these possible causes. If you have a functional condition such as IBS or functional dyspepsia, all the tests will be normal.




Common organic digestive conditions

There are some relatively common conditions that can affect the digestive system and that need to be considered, or ruled out, before a diagnosis of irritable bowel syndrome or functional dyspepsia is made.


1 Hiatus hernia and gastro-oesophageal reflux disease (GORD/GERD)

This is a very common condition. When a hiatus hernia is present, the top of the stomach slides upwards and ‘peeps’ above the diaphragm into the chest area. This allows some of the acid produced by the stomach to flow upwards into the oesophagus – ‘acid reflux’. Acid reflux irritates the oesophagus, which is not designed to deal with it and causes heartburn, or pain behind the breastbone.




2 Peptic ulcer disease

The word ‘peptic’ means acid-related. Peptic ulcer disease refers to acid-related irritation or ulcers of the stomach or duodenum. Peptic ulcer disease can have a number of causes, including various medications, particularly aspirin (acetylsalicylic acid) and other anti-inflammatory medications such as Ibuprofen. Excessive alcohol can also play a role. However, one of the most common causes is a bacterium called Helicobacter pylori (Hp for short). Hp can survive in the very acid conditions of the stomach and once a person becomes infected it can persist for decades and can lead to the development of peptic ulcer disease.




3 Coeliac disease

Coeliac (disease) affects people all over the world. About one in 100 Europeans and North Americans are affected, while in Africa, South America and India the incidence is between one in 100 and one in 300 people, indicating that this is one of the most common genetic conditions worldwide. It is almost three times more common in women than in men. Coeliac is caused by allergy to gluten, a protein found in wheat, rye and barley. In patients with coeliac, the lining of the small bowel is damaged by inflammation and this causes damage and eventual shortening of the villi (Chapter 2). Coeliac turns the carpet into flat linoleum (Figure 5), and this affects the ability of the small bowel to do its job. When gluten is strictly removed from the diet, the villi recover again. There is a strong family tendency towards coeliac disease, as this is a genetic condition. If you have a first-degree relative with the condition (a parent, sibling or child) then you have a one in ten chance of developing it yourself.
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Figure 5  Normal healthy villi vs damaged villi in someone with untreated coeliac disease. Source: Coeliac Society of Ireland


What are the symptoms of coeliac?

Sometimes coeliac causes no symptoms at all and is picked up incidentally, but more commonly it causes some symptoms such as diarrhoea, bloating, abdominal pain or, less commonly, constipation. It can also cause weight loss and vitamin deficiencies (particularly iron, vitamin D and folate), which can result in anaemia and thinning of the bones (osteoporosis or osteopaenia).
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