Neurology Unit: Week 4 Group Work

Question: What other types of Dementia are there (other than Alzheimer's)?  Do they have the same pathophysiology? 

  

"Dementia is the most common mental disorder in older adults and, many argue, the cruellest, robbing sufferers of their memory, judgement, and reason, their personal dignity, and finally their very sense of self" (Knox & Gekoski, 1999).  It is a chronic, global deterioration of cognition that, when recognized, is usually irreversible (Auchus, 2007).  
There are many types of dementia (some of which are discussed in the following sections) which can be classified in several ways: Alzheimer's or non-Alzheimer's, cortical or subcortical, irreversible or potentially reversible, common or rare, and primary or secondary (Auchus, 2007; Knox & Gekoski, 1999).  The pathophysiology varies for different types of dementia (Auchus, 2007). Prior to making a diagnosis of dementia, one must first rule out pseudodementias due to age related changes, delirium, mild cognitive impairment, dementia of depression or side effects of medications (Knox & Gekoski, 1999; Auchus, 2007). 

 

The most common forms of dementia are Alzheimer's disease (AD) and vascular dementia (VaD). As the two diseases frequently coexist, some researchers suggest that the two are mechanistically related (Grutzendler, d'Avossa, & Revilla, 2006). "In 1974, Hachinski coined the term multi-infarct dementia (MID) ... but this was later changed to VaD, which is a more encompassing term ..." (Arvanitakis, 2000, p.1). More recently the term vascular cognitive impairment (VCI) has been proposed to further expand the concept that vascular disease can produce a wide range of cognitive deficits (Arvanitakis, 2000). Lewy Body Dementia (LBD) is the third most common, while, frontotemporal dementia and other dementias are less common (Husain & Garrett, 2007).  

   
For a long time dementia was known as senility, and thought to be a result of the normal aging process, but research now shows this is not the case.  Dementia is a pathology which, although relatively common in older adults, is not universally present (Knox & Gekoski, 1999). A healthy brain does not develop dementia with aging.  However, healthy seniors should expect modest cognitive changes like "loss of cognitive flexibility, decline in mental processing speed, some difficulty in processing newly learned material and difficulties with complex visual spatial tasks" (Husain & Garrett, 2007).   

 

Significant loss of brain function like "amnesia (memory), aphasia (language), apraxia (ability to do tasks), agnosia (ability to recognize objects), and loss of executive function (initiating, planning, organizing, sequencing, abstracting)" may indicate damage to brain tissue and justifies further investigations for possible underlying cause (Husain & Garrett, 2007). Recent studies have shown that dementia occurs in approximately one quarter to one third of all patients with stroke. A history of prior stroke is an important risk factor for VaD. Evidence of prior stroke on brain imaging is "associated with a nine-fold increase in the development of dementia" (Arvanitakis, 2000, p.3). 

  
Types of Dementia 

There are many types of Dementia, the DMV-IV lists 13, but there are no formal categories currently used by clinicians in Canada (Knox & Gekoski, 1999).  Knox & Gekoski, (1999) classify dementias as primary, secondary or pseudodementias. 

  
Primary Dementias: 

Whatever the cause, the major manifestation is the progressive, irreversible loss of cognitive functioning.  Examples include: Alzheimer's, Picks, and Creutzfeldt-Jakob diseases.  Primary dementias other than Alzheimer's are relatively rare (Knox & Gekoski, 1999). 

  

	Dementia Type  
	Pathology  
	Symptoms 

	Alzheimer's  Dementia
	Beta amyloid plaques, neurofibrillary tangles and senile plaques develop and neurons are lost.  Cerebrocortical atrophy occurs and the use of cerebral glucose and brain perfusion is reduced (Dugue, Neugroschl, Sewell & Marin, 2003).
	Normal gait and neurological exam in early to mid stages. Memory loss, language deficits, mood swings and personality changes. 

(Gender and Health Collaborative Curriculum Project). 

	Frontotemporal Dementias 

Include 

· Pick's Disease 

· Frontotemporal Lobar Degeneration 

· Progressive Aphasia 

· Semantic Dementia 

  

 (Alzheimer's Disease Research Center, 2008) 

  
	Pathophysiology is unknown, changes caused by the disease in frontal and temporal cortical areas are distinctive and different from plaques seen in Alzheimer's (Knox & Gekoski, 1999). 

Absence of plaques and tangles, Pick cells and bodies are present in the cortex (Gender and Health Collaborative Curriculum Project). 
	Similar to Alzheimer's, with marked personality changes, disinhibition in social and sexual behaviours (Knox & Gekoski, 1999). 

Develops gait abnormalities late in stage along with primitive reflexes, then poor judgment and social withdrawal (Gender and Health Collaborative Curriculum Project). 

	Creutzfeldt-Jakob Disease (CJD)
	Caused by prions known as transmissible spongiform encephalopathies. CJD is the most common of the human forms (Mayo clinic; National Institute of Neurological Disorders and Stroke, 2003). Because of the typical short course of the disease, no gross changes are seen at all. Persons living beyond 6 months to a year may have some degree of generalized cerebral atrophy. CJD is seen microscopically to exhibit many round to oval vacuoles varying in size.   The vacuoles may coalesce into microcysts. Most cases of CJD also demonstrate neuronal loss and gliosis. In general, the longer the course of the disease, the more pronounced the microscopic changes will be. (Klatt, 2008). 
	Muscle jerks, mental decline, usually fatal within two years. As well as:

· Personality changes 

· Anxiety 

· Depression 

· Memory loss 

· Impaired thinking 

· Impaired muscle coordination 

· Blurred vision 

· Insomnia 

· Speech impairment 

 (Mayo clinic; Knox & Gekoski, 1999)

	Lewy Body dementia (LBD)
	Lewy bodies are spherical, intraneuronal, cytoplasmic, eosinophilic inclusions comprising abnormally truncated and phosphorylated intermediate neurofilament proteins, and associated enzymes.  The severity of the disease varies according to the site of Lewy body formation and associated neuronal loss. (Klatt, 2008)
Lewy Bodies are frequently present in both the cortex and the midbrain, though the basal ganglia and diencephalon may also be involved in some cases.  

(Gender and Health Collaborative Curriculum Project; Klatt, 2008). 

  
	Symptoms resemble those associated with Parkinson’s disease (Klatt, 2008): shuffled gait, increased tone, tremors, slow movements, fluctuating arousal, persisting visual hallucinations, and significant difficulty in tolerating antipsychotics (Gender and Health Collaborative Curriculum Project; Husain & Garrett, 2007). 

  


 

 

Secondary Dementias: 

The symptoms of cognitive loss are secondary to other conditions.  For example, dementia as part of the end stages of diseases such as Parkinson's, Huntington's, AIDS, cerebrovascular (multi-infarct) disease (Knox & Gekoski, 1999), and many more. Here are some examples:
  

	Dementia Type  
	Pathology  
	Symptoms 

	 Vascular Dementia  

(cerebrovascular disease) 

Common risk factors: 
heart disease, diabetes, high blood pressure, smoking, heart disease, history of heart attacks and white matter hyperintensities on computed tomography scan (Husain & Garrett, 2007). 
	Cerebrovascular disease leads to damage such as single ischemic or thromboembolic infarcts (Gender and Health Collaborative Curriculum Project).  Arteries that supply the brain become blocked, causing an infarct, and killing neurons. Prevalence increases with age. (Knox & Gekoski, 1999). 
	Gait abnormalities, focal neurological signs, memory loss, language deficits, dysarthria, emotional lability, decreased ability for concentration (Gender and Health Collaborative Curriculum Project). 

  

  

	Parkinson’s Dementia
	Loss of pigmented dopamine-secreting (dopaminergic) cells in the pars compacta region of the substantia nigra. These neurons project to the striatum and their loss leads to alterations in the activity of the neural circuits within the basal ganglia that regulate movement, in essence an inhibition of the direct pathway and excitation of the indirect pathways (Movement Disorder Virtual University, 2008). 
	Primary symptoms of Parkinson’s are: tremors, rigidity, bradykinesia (slow movement) or akinesia (rapid movement) and postural instability. Other less common are speech and swallowing difficulties, gait changes, and fatigue (Movement Disorder Virtual University, 2008). 

  

  

	Huntington's 
	Genetic disease process causes death of brain cells (Knox & Gekoski, 1999).  Pathologically there is severe loss of small neurons in the caudate and putamen with subsequent astrocytosis. With the loss of cells, the head of the caudate becomes shrunken and there is dilatation of the anterior horns of the lateral ventricles. There is a loss of gamma aminobutyric acid (GABA), acetylcholine and substance P. (Klatt, 2008)
	Uncontrolled movement, or tics, poor judgment, poor memory, inability to recognize familiar objects, depression <most common>, hostility, irritability, bipolar disorder, lack of energy, delusions, hallucinations, inappropriate behaviour, aggression, and paranoia (Rose & Russell, 2007)

 

 

	AIDS/HIV Dementia 
	Tends to occur in younger people and is caused by damage to the neurons by the HIV virus.  Other opportunistic infections may also contribute to the damage and loss of cognitive functioning (Dugue, Neugroschl, Sewell & Marin, 2003)
	Most common symptom is headaches with pain behind the eyes that worsens with eye movement. Other symptoms depend on the opportunist infection. Meningitis symptoms: fever, severe headache, skin rash, abnormal sensitivity to light, or other signs. Encephalitis symptoms can vary and may include fever, headache, confusion, personality disturbances, and episodes of uncontrolled electrical activity in the brain (seizures). There can also be impairment of certain "peripheral nerves" or motor and sensory nerves outside the brain and spinal cord (Colson & Sax, 2007). 


 

       

 

Question:  Finally, Mr. C. says that while in hospital he fell and hit his head on the floor. He was told he had a head injury. He doesn't remember any loss of consciousness but did have double/blurred vision for 1-2 hours after and a couple days of dizziness and nausea. What is the pathophysiology behind concussion/head injury? 

 

With a head injury, such as from a fall, there is a primary injury, which occurs at the moment of the fall, and a secondary injury, which may occur immediately after the fall (Dawodu & Faapmr, 2007). An injury to the brain causes a sudden indiscriminate release of neurotransmitters and ionic fluxes.  The sodium-potassium pump works overtime to restore the normal neuronal membrane potential.  This requires increasing amounts of ATP and increased glucose metabolism.  At the same time blood flow is diminished and the imbalance in glucose supply and demand causes a cellular energy crisis.   This period is followed by one of decreased metabolism.  Increases in calcium also worsen the energy crisis by affecting the mitochondria oxidative metabolism and can also activate pathways that lead to cell death.  Post concussion the brain is more susceptible to further injury and longer lasting effects (Giza & Hovda, 2001). 

Physical brain injury can be classified in the following (Dawodu & Faapmr, 2007): 

· Impact loading (combination of contact forces and inertial forces) 

· Impulsive loading or contact forces (impact injury is delivered to the head at rest) 

· Static or quasistatic loading (is rare and occurs when a slowly moving object traps the head against a fixed rigid structure and gradually squeezes the skull)

 

 The 3 basic types of tissue deformation, as a result of physical brain injury, include the following (Dawodu & Faapmr, 2007):

· Compressive - Tissue compression 

· Tensile - Tissue stretching 

· Shear - Tissue distortion produced when one tissue slides over another tissue
The physical, behavioural, or mental changes that may result from head trauma depend on the areas of the brain that are injured. Most injuries cause focal brain damage, damage confined to a small area of the brain. The focal damage is most often at the point where the head hits an object (site of primary injury). (NIDCD, 1998)
In addition to focal damage, closed head injuries frequently cause diffuse brain injuries or damage to several other areas of the brain. The diffuse damage occurs when the impact of the injury causes the brain to move back and forth against the inside of the bony skull. The frontal and temporal lobes of the brain, the major speech and language areas, often receive the most damage in this way because they sit in pockets of the skull that allow more room for the brain to shift and sustain injury. Because these major speech and language areas often receive damage, communication difficulties frequently occur following closed head injuries. Other problems may include voice, swallowing, walking, balance, and coordination difficulties, as well as changes in the ability to smell and in memory and cognitive (or thinking) skills. (NIDCD, 1998)
There are several categories of diffuse brain injury ranging from mild to moderate to severe. Mild concussion involves temporary axonal disturbances leading to dysfunction of attention and memory. Three types of mild concussion are Grade I, II, and III and Grade IV represents more significant injury. Progressively each grade of concussion has greater impact on the individual and the effects last longer with each higher classification (Boss, 2006). The effects of a Grade I concussion typically are momentary and include some confusion, disorientation and amnesia. In cases of Grade II concussion there is confusion with retrograde amnesia (person is unable to recall events immediately before the injury) and these effects last for up to 10 minutes. Lastly Grade III concussion is exhibited by confusion with antegrade and retrograde amnesia that lasts for several minutes (Boss, 2006). 

 

Grade IV represents a classical cerebral concussion and involves a diffuse disconnection from the brain stem reticular activating system (RAS) that leads to substantial disruption resulting in a loss of consciousness of up to 6 hours (Boss, 2006). Grade IV concussion may be one of two types; uncomplicated, meaning there is no focal injury or complicated, meaning it is accompanied by focal injury (Boss, 2006).

 

With a diffuse axonal injury (DAI) there can be prolonged coma as a result of the trauma, lasting over 6 hours. This kind of injury, like concussion, ranges from mild to moderate to severe. In mild DAI, the coma lasts from 6 to 24 hours and residual cognitive impairment may result. In moderate DAI, there is impairment throughout the cerebral cortex and diencephalon. Often this injury is associated with a basal skull fracture and some axons may be torn (Boss, 2006). In cases of severe DAI, previously referred to as “primary brain stem injury or brain stem contusion" (Boss, 2006, p. 553) there is a mechanical disruption of the axons in both cerebral hemispheres. Many with this injury will have prolonged periods of decreased levels of consciousness (Boss, 2006).
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