86. Autonomic nervous system dysfunctions
autonomic nerve system controls visceral functions
efferent pathway – 2 neurons – preganglionic, postganglionic
sympathetic nervous system 
- thoraco-lumbalis 
- preganglionic nerves release Ach, postganglionic neurons release mainly Norepinephrine - with one exception – sweat glands - Ach
- effect on  (eye, vessels – vasoconstriction), β1 (heart), β2 (bronchi, vessels – vasodilation, GIT) and β3 (lipid tissue) receptors
parasympathetic nervous system 
- cranio-sacralis
- both pre- and postganglionic nerves release Ach

Autonomic nerve system is under the influence of centers in medulla oblongata and hypothalamus.

Autonomic nerve dysfunctions
- organs innervated by autonomic nerve system always have some autonomy (interruption of nerve fibers does not cause complete loss of function)

Dennervation hypersensitivity
= ↑ of number of receptors after denervation → ↑ sensitivity to hormones from adrenal gland  

Central vegetative system disorders
- disorders of hypothalamus - e.g. – hyperphagia, anorexia (damage to medial, lateral hypothalamus)
- disorders of brainstem – e.g. conus medullaris
- Progresive autonomic disorder  = degenerative disorder of central + peripheral ANS neurons
   idiopathic, event. accompanying e.g. Parkinsonismus, spinal cord trauma
   Anhidrosis, sphincter disorders, orthostatic hypotension,
   symptoms get worse in heat, after meal
- Damage to descendent autonomic nerve tracts in spinal cord
       sudden spinal cord transsection – spinal shock (see above)
       vegetative hyperreflexia (see above) 

Peripheral vegetative system disorders
Acute vegetative pandysautonomia
     includes both parasympathetic and sympathetic dysfunction – manifestations in
     cardiovascular, gastrointestinal and sudomotor functions
     an immunologic basis remains most likely, often with onset after a viral illness   
     can accompany Guillain-Barré syndrome
Familial dysautonomia
     Rare, hereditary, decreased number of peripheral sensitive and vegetative nerve fibers
	newborns -  swallowing problems, crying without tears

orthostatic hypotension
 excessive sweating
 decreased perception of pain
 thermoregulation disorders
Reflex Sympathetic Dystrophy (RSD) - Causalgia
 = abnormal response of nervous system after a disease or an injury
	severe pain + hypersensitivity to touch 

changes in blood flow to the skin, swelling
	 sweating 

muscle spasms, stiffness
Causalgia = RSD after a known traumatic event (brachial plexus injury) 

Bürger 's disease (Claudicatio intermittens) - possible etiology in some patients = sympathetic hypertonicity 
Raynaud sy - (whitening of fingers with insensitivity) - activation of sympathetic fibers by cold, vibrations leads to vasospasm

Eye function disorders
● Horner’s triad - transsection of upper thoracic segment + symp. innervation to head	
	reduction of eye slit

enopthalmus
miosis
● Adie's sy - tonic pupil ( neurological phenomenon in which one or both pupils is dilated and responds slowly or not at all to light and a near stimulus
- miosis
- pupil is larger, does not react to light, gets small at near sight
- damage to ciliary ggl. (PS) + abn. regeneration (fibers originally innervating m. cilliaris innervate sphincter m.)
● Argyll-Robertson sy
- eye does not react to light, accommodation is normal
- pupils are smaller, irregular
- neurosyphilis, diabetes mellitus, tumor of brainstem

Disorders of sweat glands
● Hyperhidrosis -  sweating
- emotional states
- hormonal changes - pheoeochromocytoma, menopause
- causalgia
● Anhidrosis
- disorder of sympathetic innervation (e.g.  diabetic neuropathy – legs + trunk)
- degeneration of sweat glands – older people
-  sensitivity to Ach
 
Disorders of cardiovascular system
- Orthostatic and postural hypotension
- Syncope, collapse
- Pheochromocytoma

Disorders of GIT
● Achalasia - cardiospasm
- disorder of relaxation of lower oesophagus
- results from abnormal PS innervation (absence or degeneration of ggl. cells in intramural plexus)
- swallowing disorders, event. vomiting
● Hirschprung disease - congenital megacolon
- inborn defect of ggl. cells of intramural plexus of large intestine
- constipation at birth, empty rectum, extended colon, vomiting, pathogenesis is different from Toxic megacolon: = acute toxic colitis with non-obstructive dilatation of the colon
- either idiopathic or caused by medications (anticholinergics, antidepressants, opioids) or procedures (barium enema or colonoscopy)
- the hallmark = inflammation extending beyond the mucosa into the smooth-muscle layers and serosa, myenteric plexus involvement is not consistent and probably does not contribute to dilatation 
- progress of inflammation → ↑ amounts of inducible nitric oxide synthase in the 
   muscularis propria → Nitric oxide → inhibition of smooth-muscle tone + dilatation.
● Irritable Bowel Syndrome 
   = a functional GI disorder characterized by abdominal pain and altered bowel habits in the absence of specific and unique organic pathology.
     Altered motility
- variations in slow-wave frequency and a late, postprandial response of spike potentials 
- a generalized smooth muscle hyper responsiveness 
     Visceral hyperalgesia
      - ↑ perception of normal motility and visceral pain to rectosigmoid and small bowel inflation 



