Lesions of the cerebellum
MIDLINE LESIONS
· A midline lesion of the cerebellum (such as a tumour) leads to loss of postural control; as a result it is impossible to stand or sit without toppling over, despite preserved coordination of the limbs.
· Sagittal view of patient who had a medulloblastoma surgically removed. 

· The large hole in the middle of the cerebellum is where the tumor used to be. 

· This patient was very unsteady and had strong positional nystagmus due to removal of her cerebellar nodulus.
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UNILATERAL LESIONS OF THE HEMISPHERE
· Because of the pattern of ipsilateral and decussated pathways that enter and leave the cerebellum, unilateral lesions of the cerebellar hemisphere cause symptoms on the same side of the body. 
· This is in contrast to cerebral lesions (e.g. in the cerebral cortex, internal capsule or basal ganglia), which give rise to contralateral symptoms.

· A unilateral cerebellar hemispheric lesion causes ipsilateral incoordination of the arm (intention tremor) and of the leg, causing an unsteady gait, in the absence of weakness or sensory loss [Cerebellar hemisphere glioma (MRI)].
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CEREBELLAR ATAXIA
· Bilateral dysfunction of the cerebellum, caused by 
· alcoholic intoxication, 

· hypothyroidism, 

· inherited cerebellar degeneration/ataxia, 

· multiple sclerosis or 

· non-metastatic disease, 

· causes: 

· slowness and slurring of speech (dysarthria), 

· incoordination of both arms and a 

· staggering, wide-based, unsteady gait (cerebellar ataxia). 
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NYSTAGMUS
· Cerebellar lesions also impair coordination of eye movements and the eyes exhibit a to-and-fro motion (nystagmus), greatest in amplitude when gaze is directed to the same side as the lesion. 
· Nystagmus is a very common feature of multiple sclerosis. 

· The combination of nystagmus with dysarthria and intention tremor constitutes 'Charcot's triad', which is highly diagnostic of the disease.
Thalamic lesions

(Lesions of ventral postero-medial & posterolateral nuclei)                                                          - it is commonly vascular lesion.                                                                                                       - it is  manifested by loss of sensation in contralateral face & limb.                                                  - it is accompanied after recovery from thalamic infarct, by a distressing  discomfort or pain in anaesthetic areas (thalamic pain).                                                                                                    - it may leads to focal  cortical defects due to thalamocortical connections.

                   

        

       


Tumors of the hypothalamus and pituitary gland
· Hypothalamic tumors Lead to under- or over- production of circulating hormones, producing disorders of growth (dwarfism, gigantism & acromegaly), sexual function (precocious puberty, hypogonadism), body water control (diabetes insipidus by lesion of supraoptic nucleus), eating (obesity & bulimia) and adrenal cortical control (Cushing’s disease & adrenal insufficiency).              
                  

            


· Pituitary adenomas may lead to bitemporal visual field loss because pituitary gland is closely adjacent to optic chiasma.
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Focal cerebral lesions
Focal cerebral lesions, e.g. a stroke or tumour, produce three kinds of symptom: 

· Partial epileptic seizures. The repetitive discharges of groups of neurones in the cerebral cortex produce paroxysmal attacks lasting for brief periods and reflecting the functional properties of the neurones concerned. The patient experiences sudden attacks of abnormal movements or sensations (simple partial seizures) or brief alterations in perception, mood and behaviour (complex partial seizures). Partial seizures may trigger generalised (tonic-clonic) seizures. 

· Sensory/motor deficits. There is a loss of sensation or movement, detectable on clinical neurological examination. 

· Psychological deficits. There are breakdowns in psychological processes such as language, perception and memory, demonstrable on psychological evaluation. 
· If the focal lesion is space-occupying, the syndrome of raised intracranial pressure results.
Unilateral cerebral hemisphere lesion 

· Unilateral cerebral hemisphere lesion causes: 

· Mental impairment e.g. aphasia

· Contralateral spastic hemiparesis, hyperreflexia & an extensor motor response (upper motor neuron lesion)

· Contralateral hemisensory loss
· A vascular insult to the internal capsule, such as an infarction or haemorrhage, leads to the rapid development of this syndrome, known as stroke.
[image: image12.jpg]s
5




Bilateral cortical disorders

· Alzheimer's disease, a common degenerative disorder of the elderly, leads to atrophy of the temporal and parietal lobes and the limbic system. 
· It causes disorientation in space, and loss of language (aphasia) and memory (amnesia).
· general paralysis of the insane (GPI), caused by neurosyphilitic infection, both frontal lobes are destroyed and there is total alteration of personality with loss of judgement, planning and in sight, and bizarre and uncharacteristic behaviour. 

· The more common degenerative disorder of frontotemporal dementia, causes personal and social misconduct similar to GPI.
Left frontal lobe lesions

Lesions of the left frontal lobe cause: 

· Partial seizures. Paroxysmal jerking movements of the contralateral limbs are termed 'simple motor' or 'Jacksonian' seizures. 

· Sensory/motor deficit. Weakness of the face and upper motor neurone signs in the limbs on the opposite side to the lesion occur (contralateral hemiplegia). 

· Psychological deficit. Speech is produced with great effort and poor articulation, in brief utterances with word errors (paraphasia). Repetition of words is impaired but powers of comprehension are relatively preserved. This is known as Broca's aphasia. 
· There is also impairment of reading and writing (alexia and agraphia). 
Parietal lobe lesions

Left parietal lobe lesions cause: 

· partial seizures - paroxysmal attacks of abnormal sensations, spreading down the contralateral side of the body (sensory seizures) 

· sensory/motor deficit - a contralateral hemisensory loss and inferior visual field loss
· Psychological deficit - an inability to name objects (anomia) and a loss of literacy, with inability to read (alexia), to write (agraphia) and to calculate (acalculia).
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Right parietal lobe lesions cause: 

· partial seizures - paroxysmal attacks of sensory disturbance affecting the contralateral side of the body (simple sensory seizures) 

· sensory/motor deficit - contralateral hemisensory loss and an inferior visual field loss
· psychological deficit - an inability to copy and construct designs because of spatial disorientation (constructional apraxia).
Left temporal lobe lesions
Left temporal lobe lesions cause: 

· Partial seizures - paroxysmal attacks of unresponsiveness (absences), purposeless behaviour (automatism), olfactory and complex visual and auditory hallucinations, and disturbances of mood and memory (déjà vu).These attacks are referred to as complex partial seizures. 

· Sensory/motor deficit - a contralateral superior visual field loss. 
· Psychological deficit - speech that is fluent and rapid but contains word errors (paraphasia) and is incomprehensible. There is profound word-finding difficulty, impaired repetition of words, and profound loss of comprehension. This is known as Wernicke's aphasia.
Occipital lobe lesion

· Partial seizures - paroxysmal visual hallucination of a simple , unformed nature, such as lights and colors ( simple partial seizures ). 

· Sensory/motor deficit - a contralateral superior visual field loss (contralateral homonymous hemianopia).  
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· Bilateral occipital lope lesion lead to cortical blindness of which the patient is unaware ( anton's syndrome) 
· Bilateral occipito-parietal lobe lesion can spare elementary vision but prevent the recognition and depiction of objects ( apperceptive visual agnosia )  .
Associative agnosia
Cerebral damage, such as that caused by carbon monoxide poisoning, can destroy the inferior longitudinal fasciculus bilaterally. In such cases, the individual has intact elementary vision but cannot identify the nature of objects (object agnosia) or individual faces (prosopagnosia), although he/she can depict and match them.
Damage to the corpus callosum
· Patients with chronic epilepsy have undergone section of the corpus callosum to relieve their seizures. Such individuals betray few difficulties under normal circumstances. However, when these 'split-brain' patients undergo psychological testing, the two halves of the brain appear to behave relatively autonomously. For example, visual information directed to the right, non-dominant, hemisphere alone does not evoke a verbal response; as a result, individuals cannot name objects or read words presented solely to the left visual field.
                                        


· Destruction of the splenium of the corpus callosum by stroke or tumour leads to the posterior disconnection syndrome of alexia without agraphia. Such individuals:
· speak and write without difficulty but cannot understand written material (alexia). 
· Disconnection of visual processing in the right hemisphere from the verbal processing of the dominant left hemisphere is thought to explain the syndrome.
Basal ganglia syndromes
Unilateral basal ganglia lesions produce their effects on the opposite (contralateral) side of the body, as is the case with cerebral hemisphere lesions but distinct from cerebellar disorders. Basal ganglia dysfunction does not cause paralysis, sensory loss or ataxia, but leads to abnormal motor control, alterations in muscular tone and the emergence of abnormal, involuntary movements, or dyskinesias
Abnormal motor control may consist of slowness of movement (bradykinesia) or poverty of movement (hypokinesia, akinesia). The initiation, sequencing and cessation of movement are disrupted. Normal posture cannot be maintained and 'associated' limb movements are lost, e.g. arm swinging when walking.
Tone may be increased throughout the range of passive movement (rigidity) and the hypertonia may be continuous (plastic) or discontinuous ('cogwheel'). Alternatively, hypotonia may occur.
Dyskinesias may be manifest in various ways and describe the abnormal movements, not the underlying disease. Tremor is a to-and-fro, sinusoidal movement that may be maximal at rest (resting tremor) or on action (action or postural tremor). Chorea is a sequence of rapid, asymmetrical, and fragmented (quasi-purposeful) movements usually affecting the distal limb musculature. Dystonia refers to sustained muscular contractions that give rise to abnormal postures or contortions. Athetosis consists of slow, sinuous, writhing movements. Sometimes movements share more than one characteristic; hence the term choreo-athetosis). Myoclonus describes sudden, shock-like movements, which are usually bilateral and especially affect the upper limbs. Tics are stereotyped movements, often highly characteristic of the individual, sometimes multiple and frequently influenced by emotional stress.
Basal ganglia diseases
Parkinson's disease is a neurodegenerative disease, usually of the elderly, of unknown cause (idiopathic). It is characterised by akinesia, a flexed posture, rigidity and a resting tremor. The pathological hallmark of Parkinson's disease is degeneration of the dopaminergic neurones of the pars compacta of the substantia nigra, and depletion of striatal dopamine levels (Fig. 14.11). The most effective treatment currently available for the condition is administration of 
levodopa
 (l-dopa), the immediate metabolic precursor of dopamine, or dopamine receptor agonists. 
Levodopa
 is converted to dopamine and restores normal striatal function, a strategy that can often be used to minimise symptoms for many years. When drug therapy fails, neurosurgical ablation or electrical stimulation of the subthalamic nucleus or the medial segment of the globus pallidus can help the patient.
Huntington's disease is a degenerative disease inherited in an autosomal dominant manner and characterised by chorea and progressive dementia. Pathologically, there is progressive degeneration of the striatum and cerebral cortex. Hepatolenticular degeneration (Wilson's disease) is an inherited disorder (autosomal recessive) of copper metabolism. Basal ganglia changes lead to choreo-athetosis and progressive dementia in childhood and youth. Sydenham's chorea is now rare but was formerly a common manifestation of rheumatic fever in young females, causing abnormal behaviour and generalised chorea (St Vitus' dance).
Levodopa-induced dyskinesia is a complication of the long-term treatment of Parkinson's disease with 
levodopa
, and tardive dyskinesia is a long-term complication of the treatment of schizophrenia with neuroleptic drugs. Hemiballism is a rare condition characterised by violent choreiform movements of the limbs on one side of the body. It is caused by a lesion, usually of cerebrovascular origin, of the contralateral subthalamic nucleus. Dystonia may arise as an inherited disorder of children and is usually generalised. In adults, focal or segmental dystonias affect the arm and hand (writer's cramp), leg, neck (torticollis) or face and mouth (orofacial dyskinesia).
Visual field deficits
Disease of the eyeball (cataract, intraocular haemorrhage, retinal detachment) and disease of the optic nerve (multiple sclerosis and optic nerve tumours) lead to loss of vision in the affected eye (monocular blindness). Compression of the optic chiasm by an adjacent pituitary tumour leads to bitemporal hemianopia. Vascular and neoplastic lesions of the optic tract, optic radiation or occipital cortex produce a contralateral homonymous hemianopia
Retinitis pigmentosa is an inherited metabolic disorder of the photoreceptor and retinal pigment epithelial cells. There is progressive night blindness, peripheral visual field constriction and pigmentation of the retina visible on ophthalmoscopy. Retinitis pigmentosa is an inherited metabolic disorder of the photoreceptor and retinal pigment epithelial cells. There is progressive night blindness, peripheral visual field constriction and pigmentation of the retina visible on ophthalmoscopy.
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Limbic lobe disorders
Alcohol abuse, in a setting of dietary deficiency of thiamine, leads to capillary haemorrhages in the upper brain stem and limbic structures. The patient falls into confusion and coma (Wernicke's encephalopathy). Partial recovery may occur, with failure to remember previous experience (retrograde amnesia) or to learn new facts (anterograde amnesia). This is known as Korsakoff's psychosis. A similar amnesic syndrome occurs when bilateral, surgical temporal lobectomy incorporates the hippocampal formations.
Temporal lobe or complex partial seizures arising close to the amygdala and hippocampi can lead to complex experiences of smell, mood and memory. The states of disordered thinking, hallucinations and strange or violent behaviour can mimic schizophrenia. Surgical ablation of the amygdala has eliminated uncontrollable rage reactions in some psychotic patients.
Anosmia
Anosmia follows damage to the olfactory nerves. There is loss not only of the sense of smell but also of the flavour of foods. However, elementary aspects of taste, e.g. sweet, salt, bitter and sour, are preserved. Anosmia frequently follows head trauma and can occur when tumours of the meninges (meningiomas) invade the olfactory nerves.
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