75. Dysfunctions of the colon: diarrhea, constipation, irritable colon, flatulence, Crohn’s disease, ulcerative colitis

Diarrhea
Specification is sometimes difficult, what is recognized by a patient as a diarrhea depends on the accustomed defecation regime (temporary change of nutrition can cause differences)

Etiology
● Osmotic
- disaccharidase deficiencies (e.g. lactase)
- glucose galactose or fructose malabsorption
- mannitol, sorbitol ingestion
- lactulose therapy (for prevention of hepatic/porto-systemic encephalopathy – to decrease production of ammonium by bacteria in the gut via decreased pH, decreases also absorption of ammonium from the gut) 
- some salts (e.g. magnesium sulfate)
- some antacids (Maalox)
- generalized malabsorption
● Secretory
- enterotoxins
- tumor products (e.g. vasoactive intestinal peptide – VIP, serotonin)
- laxatives
- bile acids, fatty acids
- congenital defects
- infections – inflammatory exudation/secretion – Shigellosis, Salmonellosis
- traveler diarrhea – infection of travelers by flora which is saprophytic for local population
● Malabsorption
- pancreatic enzyme deficiency or inactivation – eg. by hyperacidity in the duodenum
- defective fat solubilisation – defective bile production (cholecystolithiasis)
- ingestion of nutrient binding substances
- bacterial overgrowth
- loss of enterocytes (irradiation, infection, ischemia)
- lymphatic obstruction (lymphoma, tuberculosis, tumors)
● Motility disorders
- chronic stress (anxiety) increases motility via n. vagus activation (very frequent problem – e.g. in ”exam fever”) 
- in diabetes mellitus - in early stages (constipation prevails later due to polyneuropathy) – activated mainly as a result of hypoglycemic phases (irritates nervous system)
- hyperthyroidism
- irritable colon – fixed hypermotility reaction to either psychic stimuli (psychosomatic disorder) or some irritating substances in the intestinal content (individual variability)

Pathogenesis – consequences
- dehydration – important proportion of the fluid lost relative to the amount of ECF – critical in newborns in case of GIT infections (much more frequent in newborns without breast feeding which substantially increases immunity)
- catabolic state due to loss of nutrients (energy) and breakdown of own lipids, proteins
- lipolysis → ketoacidosis – Kussmaul's breathing
- mineral dysbalance – loss of Na, K – in chronic diarrhea critical hypokalemia can develop

Constipation
Constipation is passage of small amounts of hard, dry stool, usually fewer than three times a week. People who are constipated may have difficult and painful defecation. Many people think they are constipated even when their stool is regular but not every day. However, there is no correct number of daily or weekly bowel movements. Normal may be three times a day or three times a week depending on the person. Also, some people naturally have firmer stools than others.
The hard and dry stools of constipation occur when the colon absorbs too much water or if the colon's muscle contractions are slow or sluggish, causing the stool to move through the colon too slowly. 
Common causes of constipation are:
- endocrine disorders – hypothyroidism
- neurogenic – spinal cord injuries, Parkinsonism, myenteric plexus hypoactivity (various neuropathies – e.g. diabetic, Multiple sclerosis)
- hypokalemia (low motility of the gut)
- longer dehydration
- mechanical stenosis – hernias
- painful defecation – people try to avoid/postpone (anal fissures, hemorrhoids, perianal abscesses)
- some drugs – antacids (that contain aluminum and calcium), antidepressants, anti-hypertonic drugs (calcium channel blockers), opioids
- not enough fiber in the diet (too much absorbable nutrition, low content of the colon)
- lack of exercise – sitting position decreasse motility of the gut
- changes in life style - such as pregnancy, older age, and travel (decrease of motility)
- abuse of laxatives – addiction (habit-forming) leads to decreasing spontaneous defecation
- specific diseases such as stroke (very common)
- systemic disorders (amyloidosis, lupus, scleroderma)
- chronic idiopathic constipation

Consequences
- difficult defecation leads to hemorrhoids, anal fissures
- increased intra-thoracic pressure (Valsalva's maneuver) decreases pre-load of the heart and in older people it can cause syncope
- prolonged time for absorption of potentially toxic substances (products of putrefactive processes) can lead to encephalopathy in people with lower detoxification function of liver (cirrhosis)
- longer contact of intestine with potential cancerogens causes increased incidence of colon cancer, also mechanical influences contribute

Irritable colon
- irritable bowel syndrome (IBS) is a functional GI disorder characterized by abdominal pain and altered bowel habits in the absence of specific and unique organic pathology
- criteria for the diagnosis of IBS require that patients must have the following continuous or recurrent symptoms:
- Abdominal pain or discomfort relieved by defecation, associated with a change in stool frequency and stool consistency

Etiology
- causes remain poorly defined
- hypothesized are distinct aberrations in small and large bowel motility, visceral hyperalgesia and psychopathology (patients with psychological disturbances relate more frequent illness than control populations - higher incidence of panic disorder, major depression, anxiety disorder and hypochondriasis)
- recently, even microscopic inflammation has been documented in some patients

Clinical manifestations
- diarrhea is described as small volumes of loose stool, with evacuation preceded by urgency or frequent defecation - postprandial urgency is common
- constipation variably results in complaints of hard stools of narrow caliber, painful or infrequent defecation, and intractability to laxatives
- alternation of both is common - characteristically, one feature predominates in a single patient, but significant variability exists among patients

Principles of treatment
- to acknowledge stressors and to use avoidance techniques
- improvement in GI symptoms with successful treatment of psychiatric comorbidities
- fiber supplementation may improve symptoms of constipation and diarrhea (individually variable - data regarding the effectiveness of fiber are controversial because 40-70% of patients improve with placebo)
- caffeine avoidance may limit anxiety and symptom exacerbation

Meteorism = Flatulence
Flatulence is the state of having excessive stomach or intestinal gas. This can result in uncomfortable feelings of bloating, as well as increased belching or passing of gas from the rectum.
Most people produce about 1-3 pints a day and pass gas about 14 times a day. Flatulence itself, although not life threatening, can definitely cause social embarrassment.
Etiology
- body does not digest and absorb some carbohydrates (for example, the sugar, starches, and fiber) in the small intestine because of a shortage or absence of enzymes 
- undigested food then passes from the small intestine into the large intestine, where normal, saprophytic bacteria break down the food, producing hydrogen, carbon dioxide, and, in about a third of all people, methane
- lactase deficiency or some other malabsorption syndromes
- swallowed air (aerophagia) - this can occur with improper swallowing while eating or unconscious swallowing of air, activities that cause swallowing of air include rapid drinking, chewing gum, use of tobacco products, drinking carbonated beverages, hyperventilation in anxious people
Consequences
- abdominal pain and discomfort - when pain is on the left side of the colon, it can be confused with heart disease, on the right side of the colon, it may mimic gallstones or appendicitis

Crohn's disease 
- causes inflammation in the small intestine
- usually occurs in the lower part of the small intestine (ileum), but it can affect any part of the digestive tract, from the mouth to the anus
- the inflammation extends deep into the lining of the affected organ, it can cause pain and diarrhea, bleeding, weight loss and fever may also occur

Etiology
- cause is unknown
- suspection that infection by certain bacteria, such as strains of mycobacterium, may play a role - no convincing evidence that the disease is caused by infection (Crohn's disease is not contagious)
- although diet may affect the symptoms it is unlikely that diet is responsible for the disease
- abnormal activation of the immune system in the intestines appears to be important
- susceptibility to abnormal activation of the immune system is inherited -recently a gene NOD2 has been identified as being associated with Crohn's disease, this gene is important for body responses to some bacterial products

Pathogenesis -complications of Crohn's disease
- blockage of the intestine (due to thickening of the intestinal wall with swelling and scar tissue, narrowing the passage)
- ulcers with fistulas to the surrounding tissues such as the bladder, vagina, or skin (most frequently around the anus and rectum
- nutritional complications -deficiencies of proteins, calories, and vitamins may be caused by diarrhea or malabsorption
- complications associated with Crohn's disease - arthritis, aphthous ulceration, uveitis, stomatitis, kidney stones, gallstones, cancer of colon 

Principles of treatment
- cells affected by Crohn's disease contain TNF -it may be responsible for the inflammation Anti-TNF seems particularly helpful
- Interleukin 10 suppresses inflammation
- antibiotics are used to treat the bacterial infections that often accompany Crohn's disease
- Budesonide - new corticosteroid causing fewer side effects
- Methotrexate and cyclosporine - immunosuppressive drugs – seem to work faster than the other immunosuppressive drugs.
- surgery - to remove part of the intestine can help in some complications but cannot cure Crohn’sdisease

Ulcerative colitis
- similar predisposing factors as in Crohn’s disease
- localization only in colon, rectum
- similar symptomatology with different frequency of particular problems (more frequent bleeding, less diarrhea, abscesses and fistulas, pain is uncommon but may occur)



