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Herniation

•Uncal herniation refers to 
displacement of the medial 
part of the temporal lobe 
(uncus) below the tentorium 
cerebelli

•Tonsillar herniation occurs 
when the cerebellar tonsils are 
forced downwards through the 
foramen magnum, causing 
compression on the brainstem 
(fatal if left untreated)



(a) Brain shift secondary to a unilateral cerebral hemisphere mass lesion. 

When a mass lesion is making one cerebral hemisphere too large for its compartment:
• the supratentorial midline structures (corpus callosum and 3rd ventricle) are pushed towards the opposite side of 
the skull below the falx;
• the infero-medial part of the cerebral hemisphere is pushed through the tentorial hiatus (compressing the 
midbrain);
• the whole brainstem is pushed downwards so that the lowermost parts of the cerebellum and medulla oblongata 
become impacted in the foramen magnum.



The movement at the tentorial hiatus is known as tentorial herniation, and the impaction at the foramen 
magnum is known as coning of the medulla. They commonly occur simultaneously.
The effects on the patient are:
• depression in conscious level (distortion of the reticular formation lying throughout the whole of the 
brainstem);
• an impairment of ipsilateral 3rd nerve function and dilatation of the pupil (tentorial herniation compressing 
the midbrain);
• interference with the vital functions of respiration and circulation (compression of the medulla oblongata). 



(b) Ventricular dilatation and brain shift secondary to a 
midline mass lesion obstructing the flow of CSF. 

A mass lesion situated in the midline causes obstruction to the downward flow of CSF through 
the ventricular system. Under such circumstances, the ventricles above the site of obstruction 
dilate, and both cerebral hemispheres become too large for their compartments. Bilateral 
tentorial herniation and coning are likely to occur with the same dangerous clinical
consequences.



(c) Brain shift and ventricular dilatation secondary to a unilateral posterior fossa mass lesion.

In the presence of a unilateral posterior fossa mass lesion, there is movement of the midline posterior fossa 
structures to one side. This may compress the 4th ventricle sufficiently to block the downward flow of CSF, 
resulting in ventricular dilatation above the site of obstruction. There will be downward movement and 
compression at the level of the foramen magnum. At the tentorium cerebelli, there may be upward movement 
and compression of the midbrain or, if the supratentorial ventricular dilatation becomes very marked there 
may be downward herniation bilaterally. Depression of conscious level, dilated pupils and impaired vital 
functions may all result from such a lesion.



Lethal lumbar puncture
Lumbar puncture is dangerous if intracranial pressure is raised
due to a mass lesion. It reduces the CSF pressure below the foramen
magnum. This can encourage downward brain shifts with
tentorial herniation and coning of the medulla.  
On the other hand, where headache and papilloedema are
due to a general elevation of intracranial pressure without any
mass lesion, e.g. in BIH, in meningitis and uncomplicated subarachnoid
haemorrhage, lumbar puncture is safe and may relieve
symptoms.



False localizing signs



Clinical features



Raised intracranial pressure

The cardinal features of raised intracranial pressure are:
• headache;
• vomiting;
• papilledema;
• false localizing signs;
• depression of conscious level;
• signs of tentorial herniation and coning.



Epilepsy

Focal epilepsy, focal epilepsy progressing on to a generalized
tonic–clonic seizure, tonic–clonic seizures with post-ictal focal
neurological signs, and tonic–clonic epilepsy without any apparent
focal features may all indicate the presence of a tumour
in the cerebrum. (Focal epilepsy is discussed in detail on
pp. 196–8). Epilepsy is not a feature of posterior fossa tumours.
Epilepsy is not commonly caused by tumours, and less than
50% of cerebral tumours produce epilepsy, but the occurrence
of epilepsy in adult life should prompt the possibility of a brain
tumour in the doctor’s mind.



An evolving focal neurological deficit

The presence of a tumour impairs the function of the part of the 
brain in which it resides. The nature of the evolving focal 
neurological deficit clearly depends on the site of the lesion 





Common brain tumours



Gliomas are seen to appear in both the benign and malignant groups of tumours. Astrocytomas
are by far the most common glial tumour; tumours derived from oligodendrocytes, ependyma, 
neurones, primitive neuroectodermal or other tissues are much rarer. 

Gliomas are classified 
histologically from grade 1 
(benign) to grade 4 (the 
highly malignant 
glioblastoma multiforme).

Benign gliomas are, unfortunately, 
much less common than malignant 
ones and have a tendency to 
become more malignant with time.

Common brain tumours



Meningiomas are nearly always benign. They may arise from any part of the 
meninges, over the surface of the brain, from the falx, or from the tentorium. 
There is a plane of cleavage between tumour and brain tissue which makes total 
removal a definite possibility, so long as the tumour is reasonably accessible
and unattached to dural venous sinuses, e.g. the sagittal sinus.

Common brain tumours





Dural tail enhancement with meningioma

Sagittal gadolinium-enhanced T1-weighted MR image reveals a large extraaxial 
enhancing mass. The dural tail (arrows) extends several centimeters from the 
smooth edge of the densely enhancing hemispheric mass. Most of this dural tail 
enhancement is caused by reactive changes in the dura mater. 





Pituitary adenomas produce two principal sets of symptoms: 

space-occupying effects and endocrine disturbance.  

Common brain tumours





Bitemporal hemianopia resulting from chiasmal compression



The endocrine disturbances that accompany the development of a pituitary 
adenoma are positive if the tumour cells are secretory (prolactin, growth 
hormone, etc.), and negative if the tumour is preventing normal secretion 
by the rest of the pituitary gland (varying degrees of panhypopituitarism).



Acoustic neuromas are benign tumours of the Schwann cells along the course of the acoustic nerve, between 
the cerebellopontine angle and the internal auditory meatus in the petrous temporal bone. First and 
foremost, they produce progressive unilateral nerve deafness, but by the time of recognition there
may well be associated 5th and 7th nerve dysfunction, unilateral cerebellar signs and evidence of raised 
intracranial pressure.

Early diagnosis is highly desirable 
since a small tumour can be 
treated with radiotherapy or 
surgery with fewer complications 
than a large one which has caused 
brainstem displacement and 
raised intracranial pressure.

Common brain tumours



Common malignant tumours in the brain are either gliomas or
metastases, in particular malignant astrocytomas and metastatic
carcinoma. Together these constitute well over 60% of all brain
tumours. The history is usually short, of raised intracranial
pressure, epilepsy or neurological deficit. Not uncommonly, all
three groups of symptoms are present by the time of diagnosis.
It is not uncommon for a primary carcinoma elsewhere in the
body to present with metastatic disease in the brain. If the
metastases are multiple, the differentiation from malignant
glioma is not difficult, but solitary cerebral metastases are quite
common.

Common brain tumours



Common brain tumours



Brain imaging

Brain tumours can be detected using CT X-ray scanning or MR scanning. The choice of 
technique used will often depend upon local facilities. CT is cheaper, more widely 
available and (when used with contrast enhancement) capable of detecting the majority 
of tumours. MR scanning is superior in many ways, especially in detecting small 
tumours and tumours in the base of the skull and the posterior fossa. MR also allows the 
images to be presented in a range of planes, which helps with surgical
planning.





Cr: Energy metabolism NAA: Neuron and axon

Choline: Metabolism 
of cell membrane

M-Ino: Glial cell

GABA: Neurotransmiter

Lactate: cystic necrotic tissue

Lipids: membrane degeneration 
marker, necrosis marker

Glu: energy metabolism

Tau: Membrane stabilization 
astrocytes

MR Spectroscopy (MRS)







Surgical management

Complete removal

Meningiomas, pituitary tumours not susceptible to 
medical treatment, acoustic neuromas and some solitary 
metastases in accessible regions of the brain can all be 
removed completely. Sometimes, the neurosurgical 
operation required is long and difficult if the benign 
tumour is relatively inaccessible.



Surgical management

Partial removal

Gliomas in the frontal, occipital and temporal poles may 
be removed by fairly radical debulking operations. 
Sometimes, benign tumours cannot be removed in their 
entirety because of tumour position or patient frailty.



Surgical management

Biopsy

If at all possible, the histological nature of any mass lesion in the
brain should be established. What looks like a glioma or metastasis
from the clinical and radiological points of view occasionally
turns out to be an abscess, a benign tumour or a granuloma.
If the mass lesion is not in a part of the brain where partial removal
can be attempted, biopsy by means of a needle through
a burrhole usually establishes the histological diagnosis. The
accuracy and safety of this procedure may be increased by use of
stereotactic surgical techniques. Histological confirmation may
not be mandatory where there is strong collateral evidence of
metastatic disease.



Shunting and endoscopic surgery

Midline tumours causing ventricular dilatation are 
routinely treated by the insertion of a shunt into the 
dilated ventricular system. The shunt tubing is tunnelled 
under the skin to drain into the peritoneal cavity. This 
returns intracranial pressure to normal, and may 
completely relieve the patient’s symptoms.
Sometimes it is possible and desirable to remove the 
tumour or treat the hydrocephalus using intracranial 
endoscopic procedures instead.



Radiotherapy

Middle-grade gliomas, metastases and incompletely 
removed pituitary adenomas are the common intracranial 
tumours which are radiosensitive. The posterior fossa 
malignant tumours of childhood and lymphoma are also 
sensitive to radiotherapy.
Radiotherapy commonly follows partial removal or
biopsy of such lesions, and continues over a few weeks 
whilst the preoperative



Chemotherapy

Chemotherapy can be useful as primary treatment for 
lymphoma and as adjunctive therapy for oligodendroglioma 
and some high-grade astrocytomas.



Anticonvulsants

Control of epilepsy may be an important part of the 
management of a patient with a supratentorial brain tumour.



Dexamethasone

Taken in large and constant dosage, dexamethasone may 
be the most humane treatment of patients with highly 
malignant gliomas or metastatic disease. Used in this way, 
dexamethasone often allows significant symptomatic 
relief so that the patient can return home and enjoy a 
short period of dignified existence before the tumour once 
more shows its presence. At this point, dexamethasone 
can be withdrawn and opiates used as required.



Prognosis

The fact that the majority of brain tumours are either 
malignant gliomas or metastases, which obviously carry a 
very poor prognosis, hangs like a cloud over the outlook 
for patients with the common brain tumours.
The table below summarizes the outlook for patients with 
the common brain tumours. It can be seen that such 
pessimism is justified for malignant brain tumours, but 
not for the less common benign neoplasms.
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الصريحة الضمنية 

الدلالية العارضة

Episodic memory refers to information that is encoded along a spatial and temporal plane

Semantic memory refers to memory that is encoded with specific meaning











Distinguish early dementia from the forgetfulness due to  

Anxiety
Mild cognitive 
impairment that often 
accompanies ageing

Recognizing 
dementia is 
easy when it 
is severe





Distinguish early dementia from the forgetfulness due to  

Dilirium
Learning 
disability

Dysphasia.Pseudo-
dementia

Recognizing 
dementia is 
easy when it 
is severe



Delirium
(acute confusional state)

Delirium is a state of confusion in 
which patients are not fully
in touch with their environment. 
They are drowsy, perplexedand 
uncooperative.



Subtypes of Delirium



Majors causes of Delirium



Two important tests



Treatment 



Learning disability

Learning disability is the currently accepted term for a condition that has in the past been referred 
to as mental retardation, mental handicap or educational subnormality..

The difference between dementia and learning disability is that patients with dementia have had 
normal intelligence in their adult life and then start to lose it, whereas patients with learning 
disability have suffered some insult to their brains early in life which has prevented the 
development of normal intelligence. 

While dementia is progressive, learning disability is static unless a further insult to the brain occurs. 
The person with learning disability learns and develops, slowly and to a limited extent



Early disruption of brain function results in any of:

1. Impaired thinking, reasoning, memory, language, etc.
2. Behaviour problems because of difficulty in learning social customs, controlling emotions or appreciating 
the emotional needs of others.
3. Abnormal movement of the body, because of damage to the parts of the brain involved in movement 
(motor cortex, basal ganglia, cerebellum, thalamus, sensory cortex) giving rise to:
• delayed milestones for sitting, crawling, walking;
• spastic forms of cerebral palsy including congenital hemiplegia and spastic diplegia (or tetraplegia);
• dystonic (‘athetoid’) form of cerebral palsy (where the intellect is often normal);
• clumsy, poorly coordinated movement;
• repetitive or ritualistic stereotyped movements.
4. Epilepsy, which may be severe and resistant to treatment.

Learning disability





Learning disability



Pseudodementia

The history is often short and abrupt onset

They will often answer that 

they don't know the answer 

to a question, and their 

attention and concentration 

are often intact

Their overall functional 
performance, at work or in 
the house, may become 
grossly impaired because of 
mental slowness, 
indecisiveness, lack of 
enthusiasm and impaired 
energy



Dysphasia



Dysphasia



Dysphasia



Dysphasia

Patients with dysphasia have a language problem. 
This is not dissimilar to being in a foreign country and 
finding oneself unable to understand (receptive 
dysphasia), or make oneself understood (expressive 
dysphasia).



Dysphasia

The common associated neurological abnormalities in dysphasic patients





السبع أنواع الاعتيادية لاضطراب الذاكرة
 Sins of Omission خطايا التقصير

1. Transience: سرعة الزوال  tendency to forget facts or events over time

2. Absentmindedness: شرود الذهن  occurs when you don’t pay close enough attention

3. Blocking: الحجب Someone asks you a question and the answer is right on the tip of your tongue 

4. Misattribution: سوء النسب you remember something accurately in part, but misattribute some detail, 

like the time, place, or person involved

5. Suggestibility: الايحاء the fact becomes incorporated into your memory of the incident, even though you 

did not experience these details

6. Bias: الانحياز when you retrieve a memory, your mood and other biases at that moment can influence what 

information you actually recall

7. Persistence: الاصرار people are tormented by memories they wish they could forget, but can’t



tendency to forget facts or events 
over time

occurs when you don’t pay 
close enough attention

Someone asks you a question and 
the answer is right on the tip of your 
tongue 

you remember something accurately 
in part, but misattribute some detail, 
like the time, place, or person 
involved

the fact becomes incorporated into your 
memory of the incident, even though you did 
not experience these details

people are tormented by 
memories they wish they could 
forget, but can’t

when you retrieve a memory, your mood and other biases at that 
moment can influence what information you actually recall 





أو فقد الذاكرةالنساوة
Amnesia 

تكون جزئية أو كاملة•

مؤقتة أو دائمة•

:لها نوعين•
عدم القدرة على ارسال المعلومات من الذاكرة القصيرة إلى الذاكرة الطويلة الأمد: لاحقةنساوة•

شهر أو عدم القدرة على استحضار معلومات مكتسبة قبل وقت الاصابة وتعود لعدة أ: سابقةنساوة•
سنوات للوراء



اللاحقةالنساوة
 Anterograde amnesia 

الحدث عدم القدرة على خلق ذاكرة جديدة بسبب أذية الدماغ في حين الذاكرة البعيدة التي سبقت•
المؤذي طبيعية

الأسباب•
الكحولية المزمنة•
سوء التغذية الشديد•
الفالج•
النزف تحت العنكبوت•
الرضوض على الرأس•
كورساكوففيرنبكةمتلازمة •
نقص الأكسجة•

تنتج عن اصابة الفص الصدغي الأنسي والدماغ البيني الأنسي•

النساوةلا يوجد أدوية تفيد في علاج هذا النوع من •





السابقةالنساوة
 Retrograde amnesia 

عدم القدرة على احضار الذكريات التي سبقت الأذية ولكن بإمكانه احداث ذكريات جديدة•

الأسباب•
الرضوض الدماغية•
الفالج•
الأورام•
نقص الأكسجة •
التهاب الدماغ•
الكحولية المزمنة•

وهو المسئول عن الترميز وتصاب الذاكرة العارضة  hippocampusتنتج عن اصابة حصين البحر •
episodic memory أكثر من الذاكرة الدلاليةsemantic memory

ة القديمالمريض يتذكر المعلومات العامة أكثر من المعلومات النوعية وهو قادر على تذكر الذكريات •
أكثر من الحديثة( المدعمة)

عادة النساوة السابقة مؤقتة وتعالج بالتعرض للذكريات الضائعة•







Trend in Dementia incidence by age over 
time (2005-2050).



Alzheimerخرف الزهايمر 

تتأثر الذاكرة أولا•

اللغة ثانية•

اضطرابات الحيز•

رالبصيرة والمحاكمة يصابان بشكل متأخ•

الاصابة الرئيسة في الناحية الصدغية•
والجدارية



Alzheimer’s disease is characterized by both deposit of an extracellular protein, beta-amyloid (or Abeta), which leads 
to the formation of beta-amyloid plaques, and by abnormal function of the Tau protein.  





synaptogenesis and synaptic plasticity



Amyloid plaques contain both Aβ40 and Aβ42,while vascular amyloid is predominantly the shorter Aβ40

Soluble Aβ40







In 1991, the amyloid hypothesis postulated that extracellular beta-
amyloid (Aβ) deposits are the fundamental cause of the 
disease. Support for this postulate comes from the location of the gene 
for the amyloid precursor protein (APP) on chromosome 21, together 
with the fact that people with trisomy 21 (Down Syndrome) who have 
an extra gene copy almost universally exhibit AD by 40 years of age





Additional in Alzheimer's disease

Cerebral amyloid angiopathy (CAA)





Tau protein stabilizes microtubules through four tubulin binding domains (blue 
boxes) in case of the longest isoform.

Tau is an unusual protein in that it is often unfolded, unlike most proteins that have highly 
specific shapes determining their functions

stabilizing microtubules in the neuron





خرف داء لوي المنتشر
Lewy Body Dementia

لى أولى الأعراض تدني القدرات الاستعرافية وتتج•
در خاصة بالقدرة على الوظيفة  التنفيذي فلا يق
الشخص على التخطيط أو التحليل أو الفكر 

التجريدي

الصحو مضطرب من يوم لآخر وكذلك التيقظ •
والذاكرة القريبة تعلو وتنخفض

ة تظهر اهلاسات بصرية قوية وبتفاصيل واضح•
وتكون مستمرة أو مترددة

REMكما يظهر اضطراب في دورة النوم مرحلة •
قوط تتجلى بأحلام حية وحركات عنيفة أو هادفة وس

من السرير

باركنسونية•







How do Lewy bodies form? And what is their function?



Parkinson’s associated proteins like alpha synuclein and SOD1 appear to 
be present in the periphery of the Lewy body, as opposed to another 
Parkinson’s associated protein, Ubiquitin, which is mainly present in the 
core of Lewy bodies

Using different staining techniques at least 90 different molecules have been found in Lewy bodies, so it is wrong to think 
of them as simply aggregates of alpha synuclein





There are three main types of synucleinopathy:
 

Parkinson's disease (PD), 
dementia with Lewy bodies (DLB), 

 multiple system atrophy (MSA)



Nomenclature of Lewy body diseases. Parkinson’s disease dementia is diagnosed when cognitive 
impairment develops a year or more after the onset of parkinsonism. Dementia with Lewy 
bodies is diagnosed when cognitive symptoms appear without parkinsonism or less than 1 year 
after the onset of parkinsonism.

The three disorders can be viewed as existing on a spectrum of LB disease







الخرف الوعائي

(انيارتفاع توتر شري-داء سكري)اصابة أوعية دقيقة •

اصابة المادة البيضاء تحت القشر•

قدير أولاتاصابة المحاكمة وال•

اصابة الذاكرة واللغة ثانيا•

اضطراب المشي•

عدم ثبات انفعالي•







Neuroimaging classification of CSVD based on STRIVE. (A) Recent small subcortical infarct on DWI 
(arrow). (B) Lacune on FLAIR (arrow). (C) WMHs on FLAIR (arrow). (D) Perivascular spaces on T1-
weighted imaging (arrow). (E) Cerebral microbleeds on T2 * -GRE (arrow).



Frontotemporal dementia

The main subtypes of frontotemporal 

dementia are behavioral variant FTD, 

semantic dementia, progressive 

nonfluent aphasia, and FTD associated 

with amyotrophic lateral sclerosis (FTD–

ALS). Two distinct rare subtypes are 

neuronal intermediate filament inclusion 

disease, and basophilic inclusion body 

disease. Related disorders 

are corticobasal syndrome, 
and progressive supranuclear palsy





Six distinct clinical features have been identified as 

symptoms of bvFTD

1.Disinhibition

2.Apathy/Inertia

3.Loss of Sympathy/Empathy

4.Perseverative/compulsive behaviors

5.Hyperorality

6.Dysexecutive neuropsychological profile









MRI images of the idiopathic normal pressure hydrocephalus and hydrocephalus ex vacuo. The image on the left 
represents iNPH, showing a small callosal angle (CA), dilatation of the Sylvian fissure, and narrowing of superior 
parietal sulci. The image on the right represents hydrocephalus ex vacuo with a large CA, no dilatation of the Sylvian 
fissure, and absence of narrowing of superior parietal sulci. iNPH: idiopathic normal pressure hydrocephalus.















It is an amyloid beta-directed monoclonal antibody

Amyloid-related imaging abnormalities (ARIA) are monitored by magnetic resonance imaging of 

the brain one to two times per year

After an initial titration period, Aduhelm is to be administered at a maintenance dose of 10 mg/kg, given as 
an intravenous infusion over about one hour every four weeks.



مين هادأمي حبيبتي



Motor neuron disease, peripheral 
neuropathy  and muscle disease
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The process is 
remarkably selective, 
leaving special senses, 
and cerebellar, sensory 
and autonomic 
functions intact

Sense
Eye 
Autonomic 
Cerebellar 
Cognition 
Bed sores

No 

Motor neuron disease



Motor neuron disease



Hyperreflexia





Clonus





Hoffman’s sign



Fasciculation



Fasciculation



Fasciculation



Atrophy



Atrophy





Motor neuron disease





Emotional 
Liability



Motor neuron disease



Motor neuron disease



PHARMACOLOGIC 
TREATMENT

Motor neuron disease



Relyvrio is an oral medication approved to treat adults with 
ALS. It's a combination of two different active ingredients: 
Sodium phenylbutyrate: a medication currently used to lower 
ammonia levels in the blood. Taurursodiol: a cousin of 
ursodiol, a medication currently used to treat gallstones

Motor neuron disease

2022



Edaravone
(Radicava)

In May 2017, I.V. edaravone was approved by 
the FDA to treat people with amyotrophic lateral 
sclerosis (ALS) in the United States.



Riluzole — Three separate mechanisms of riluzole are thought to 
reduce glutamate-induced excitotoxicity: 

1. inhibition of glutamic acid release

2. noncompetitive block of NMDA receptor mediated responses

3. direct action on the voltage-dependent sodium channel

Riluzole

Dose and side effects — The recommended dose of Riluzole is 100 mg per day.



SUPPORTIVE 
TREATMENT

Motor neuron disease



Muscle spasm & weakness

• Baclofen 5 to 10 mg twice daily to three 
times daily.

• Tizanidine 2 to 4 mg by mouth twice 
daily up to a total dose of 24 mg daily.

• Memantine starting at 5 mg daily, 
increasing by 5 mg a week to a 
maximum of 20 mg twice a day.

• Tetrazepam 50 mg at bedtime, 
increasing by 25 mg a day to a 
maximum dose of 150 mg taken two to 
three times a day.



Secretion management

• Non-pharmacologic management
• Suction machine (not usually helpful for thick mucus, but helpful with 

sialorrhea)

• Mechanical insufflation-exsufflation (In-Exsufflator cough machine)

• Manually assisted coughing techniques



Pseudobulbar Affect

• Also known as: pseudobulbar palsy, emotional incontinence, 
pathologic crying/laughing

• The emotional lability is NOT a mood disorder, but is an uncontrolled 
outburst and is a very troubling symptom for patients.

• It is an abnormal affective display that can be seen in about 50% of 
ALS patients.



• Amitriptyline 100-150mg QHS

• Fluvoxamine  100-200mg QD

• Alternatively may try Lithium or L-Dopa

• a novel approach utilizing dextromethorphan and quinidine 
sulfate. Nuedexta is an FDA approved medication for 
pseudobulbar affect. Dextromethorphan, an N-methyl-D-
aspartate receptor antagonist, inhibits glutamatergic 
transmission in the regions of the brainstem and cerebellum, 
which are hypothesized to be involved in pseudobulbar 
symptoms, and acts as a sigma ligand, binding to the sigma-1 
receptors that mediate the emotional motor expression

Pseudobulbar Affect



Dysarthria

• Speech therapy often helpful early

• Computer technology offer many options to assist with patient 
communication



Peripheral neuropathy



Peripheral neuropathy



Disease onset and temporal evolution characteristics of distinguishable clinical 
patterns and different causes of peripheral neuropathy



Sensory deficits 
are drawn in blue

Motor deficits are 
drawn in red

Sensorimotor in 
magenta color

Painful and / or 
autonomous 
dysfunction is 
colored with green 
lines

Loss of 
proprioception is 
colored in brown

#1 is a distal 
symmetric 
predominant
ly sensory 
neuropathy

#2 a motor 
neuropathy with 
muscle wasting 
and foot 
abnormalities

#3 is 
characterized by 
proximal 
involvement of 
sensory and 
motor nerve 
fibers

pattern #4 
presents wih 
multifocal 
symptoms, 
neuropathic pain, 
and autonomic 
dysfunction

Pattern #5: is a 
sensory ataxic 
neuropathy



Peripheral neuropathy



Peripheral neuropathy





Neuronopathy



Axonopathy

Demyelination



Peripheral neuropathy



Peripheral neuropathy



Peripheral neuropathy



Peripheral neuropathy



Peripheral neuropathy



Peripheral neuropathy

In developed countries the commonest identifiable causes of peripheral 
neuropathy are alcohol and diabetes. 

In other parts of the world, vitamin deficiency and leprosy cause more 
disease, although this is gradually changing



Alcoholic neuropathy is common and usually more sensory
than motor. How much it is caused by the direct toxic effect of
alcohol on the peripheral nerves, and how much it is due to
coexistent vitamin B1 deficiency, is not completely known.

Peripheral neuropathy

Alcoholic neuropathy

A genetic predisposition for some alcoholics 
that results in increased frequency of alcoholic 
polyneuropathy in certain ethnic groups



Peripheral neuropathy

Vitamin B12 deficiency is not a common cause of neuropathy, but is an important 
one to recognize because of its reversibility.
Every effort should be made to reach the diagnosis before the irreversible changes 
of subacute combined degeneration of the spinal cord become established.

Vitamin B12 deficiency



Peripheral neuropathy



Diabetic Neuropathies

Peripheral neuropathy





Diabetic Neuropathies

Peripheral neuropathy



Diabetic Neuropathies

Peripheral neuropathy





Diabetic Neuropathies

Peripheral neuropathy



Diabetic Neuropathies

Peripheral neuropathy



Diabetic Neuropathies

Peripheral neuropathy



Peripheral neuropathy



Guillain–Barré syndrome



Peripheral neuropathy



Peripheral neuropathy



Hereditary motor and sensory neuropathy
(HMSN, also known as Charcot–Marie–Tooth disease)

Peripheral neuropathy



Peripheral neuropathy



Peripheral neuropathy



Peripheral neuropathy

Thickened greater auricular nerve,



Peripheral neuropathy

Duplication in the gene for peripheral myelin protein 22

HMSN 
type I



Peripheral neuropathy

HMSN 
type II
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Muscle disease



The proximal compartment has the structure of a parallel muscle, whereas the distal 

compartment is considered a pennate muscle because it has a pennate angle
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Muscle disease

Dystrophin is a rod-shaped 
cytoplasmic protein, and a vital 
part of a protein complex that 
connects the cytoskeleton of a 
muscle fiber to the surrounding 
extracellular matrix through 
the cell membrane. This 
complex is variously known as 
the costamere or the 
dystrophin-associated protein 
complex (DAPC).
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Percussion Myotonia Grip Myotonia



Muscle disease

Differences in clinical presentation of adult DM1 and DM2. A classic forearm atrophy is shown for patient 
with DM1 (A) but not with DM2 (B). The “core” characteristic of DM2 is a typical predominant lower leg 
weakness and atrophy (B)
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Myotonic dystrophy type 1 



Muscle disease

Facio-scapulo-humeral dystrophy

Wasting and weakness of the facial, scapular and humeral muscles 

Funduscopy of the retinal: 
(A) normal blood vessels (B) 
tortuous blood vessels, as 
often seen with FSHD
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Facio-scapulo-humeral dystrophy



Muscle disease

Facio-scapulo-humeral dystrophy

The DUX4 gene is the focal point of FSHD genetics. Normally, DUX4 is expressed 

during embryogenesis and later repressed in all tissues except the testes. In FSHD, there is failure 

of DUX4 repression and continued production of DUX4 protein, which is toxic to muscles. The 

mechanism of failed DUX4 repression is hypomethylation of DUX4 and its surrounding DNA on the tip of 

chromosome 4 (4q35), allowing transcription of DUX4 into messenger RNA (mRNA)
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Facio-scapulo-humeral dystrophy
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Muscle disease

Conditions caused by inherited 

biochemical defects

The onset of this disease is 

usually noticed in 

childhood, but often not 

diagnosed until the third or 

fourth decade of life. 

Symptoms include exercise 

intolerance with muscle pain, 

early fatigue, painful cramps, 

and myoglobin in the 

urine (often provoked by a bout 
of exercise)



Muscle disease

Conditions caused by inherited 

biochemical defects

Malignant hyperpyrexia

Symptoms do not occur until an 
affected family member has a 
general anaesthetic, particularly if 
halothane or suxamethonium 
chloride is used



Muscle disease

Malignant hyperpyrexia
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Polymyositis and dermatomyositis
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Polymyositis and dermatomyositis



Muscle disease

Polymyositis and dermatomyositis

Bilateral subpleural and perilobar areas of airspace consolidation and ground-glass opacities. B. Follow-up CT scan 
performed 18 months later showing the disappearance of airspace consolidation, replaced by subtle groundglass 
opacities in the periphery of the lungs. 
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Acquired non-inflammatory myopathy
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Acquired non-inflammatory myopathy
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Muscle disease

The LDH test is generally used to screen for tissue damage



Muscle disease
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INTRODUCTION

An Immunologic Mechanism

Failure of effective neuromuscular 

transmission on the postsynaptic side



When <40 yrs f:m = 2-3:1, males more affected in elderly(3:2)

Overall F:M = 3:2



BIMODAL PEAK

20-30 yrs(young women)

50-60 yrs(older men)



< 10% occur in children <10 yrs





More common is a family history of one or 

the other autoimmune diseases, and 

suggests partial genetic predisposition

MG MS



CLINICAL PRESENTATION



CLINICAL PRESENTATION

MUSCLE STRENGTH

 Ocular muscle weakness

 Facial muscle weakness

 Bulbar muscle weakness

 Limb muscle weakness

 Respiratory weakness

Bulbar 
Muscles



Ocular Muscles



Fatigability



Fluctuating weakness increased by exertion



•“Sustained upward gaze for 30 seconds”



“PUPILS ARE SPARED”



2. FACIAL MUSCLE WEAKNESS

Facial muscle weakness is almost always present



3. BULBAR MUSCLE WEAKNESS
Bulbar muscle weakness

( more in Anti MuSK Ab positive cases)



4. LIMB MUSCLE WEAKNESS



Neck extension weakness



5. RESPIRATORY MUSCLE WEAKNESS

• Monitor negative inspiratory force, vital capacity and tidal 
volume



Do NOT rely on pulse oximetry



Arterial blood oxygenation may be 

normal while CO2 is retained





Weakened muscles “NEVER GO FOR ATROPHY”



Tendon Reflexes 

are normal



Smooth and cardiac muscles are not 

involved



A midline 

and two 

parallel 

longitudin

al grooves 

appear in 

the 

tongue.
“trident tongue”



A temporary increase in weakness may follow vaccination, 
menstruation and exposure to extremes of temperature



DRUGS PRECIPITATING MYASTHENIA

Anti-infective Agents Cardiovascular Agents Other Agents

Aminoglycosides Propranolol Chloroquine

Ampicillin Verapamil Corticosteroids

Ciprofloxacin Quinidine “d-penicillamine”

Erythromycin Procainamide Phenytoin

Imipenem Propafenone Mydriatics

Kanamycin Acebutolol Trihexyphenidyl

Pyrantel Practolol Interferon

Timolol Trimethadione

Oxyprenolol



PROGRESSION OF DISEASE

Mild to severe…..over weeks to months

Spreads from ocular to facial to bulbar to truncal and limb muscles



REMISSIONS

• Spontaneous remissions rare, most remissions with treatment 
occur within the first three years

• If remission lasts >1 yr and recurs disease tend to be progressive.

• Isolated ocular myasthenia > 1 yr, subsequent generalisation is 
only 16%

• The course is altered by thymectomy (even drug free remissions)



الآن يمكنك النوم بشكل هادئ 

وطبيعي



NEUROLOGIC CONDITIONS MIMICKING MYASTHENIA GRAVIS

CONDITION SIGNS AND SYMPTOMS

ALS Asymmetric muscle weakness and atrophy

Botulism Generalized limb weakness

Guillain-Barré syndrome Ascending limb weakness

Inflamm. muscle disorders Proximal symmetric limb weakness 

Lambert-Eaton syndrome Proximal symmetric limb weakness 

Multiple sclerosis Bilateral internuclear ophthalmoplegia

Periodic paralysis Intermittent generalized muscle weakness

Thyroid disease

Congenital myasthenic syndromes

Brainstem syndromes/encephalitis



LAMBERT-EATON SYNDROME

• Presynaptic disorder of NMJ

• Antibodies against P/Q type calcium channels at the motor 
nerve terminals ( +ve in 85%)

• Impaired release of Ach from nerve terminals

• Muscle weakness similar t MG ( proximal>distal, CN  
involvement >70%)

• “Warming up” phenomenon

Depressed/absent reflexes
Autonomic changes
Incremental response to RNS

• Associated with Ca Lung(small cell Ca).. “paraneoplastic”

• Treatment: Immunosuppression; plasmapheresis; 
3,4-DAP; pyridostigmine



THE NEUROMUSCULAR JUNCTION



ACh molecules are hydrolyzed by the enzyme 
acetylcholinesterase (AChE), which is abundantly 
present at the NMJ.



The surface area of the postsynaptic membrane is 
increased by infolding of the membrane adjacent to the 
nerve terminal. 

This increase in surface area enables the NMJ to utilize the ACh fully. AChRs are 
present in small quantities over most of the muscle membrane surface but are 

concentrated heavily at the tips of the NMJs.















The Thymus :
The thymus is a lymphoid gland comprised of two 
identically sized lobes, located behind the sternum 
(breastbone) but in front of the heart. It derives its 
name from a resemblance it bears to the bud of the 
thyme plant (thymus in Latin). 





At puberty, the thymus reaches the height of its use, 
becoming its largest. After this age, the size of the thymus 
declines as the lymphoid tissue disappears and fat and 
fibrous tissue appears.

Thymus of a fetus

On chest X-ray, the thymus appears 

as a radiodense (brighter in this 

image) mass by the upper lobe of 

the child's right (left in image) lung.



Thymus
In infants and young children ( In older children, the thymus gradually assumes a triangular or arrowhead 
configuration with straight or concave margins.
By 15 years of age it is triangular in nearly all individuals.
Marked lobularity of the thymus is always abnormal.



Yellow line delineating the two 
asymmetric lobes of the thymus.



True thymic hyperplasia, with increased 

numbers of thymic epithelial cells (black 

arrows) and lymphoid germinal centers 
(yellow arrows)

Lymphoid follicular hyperplasia, with enlarged 

germinal centers present throughout (yellow 
arrows)

Thymic 

Hyperplasia

The mechanism of hyperplasia is believed to be initial depletion of lymphocytes from the cortical 
portion of the gland due to high serum levels of glucocorticoids, followed by repopulation of the 

cortical lymphocytes when the cortisone levels return to normal.



These 2 entities are indistinguishable from one another at imaging.



Three principal histological types of thymoma, depending on the appearance of the 

cells by microscopy:

Type A if the epithelial cells have an oval or fusiform shape (less lymphocyte count);

Type B if they have an epithelioid shape 

(Type B has three subtypes: B1 (lymphocyte-rich), B2 (cortical) and B3 (epithelial)).

Type AB if the tumor contains a combination of both cell types.



Histological subtypes of thymoma. (A) Type A thymoma with spindle epithelial cells. (B) Type B1 
thymoma with rare epithelial cells and abundant lymphocytes. (C) Type B2 thymoma with 
Histological subtypes of thymoma. (A) Type A thymoma with spindle epithelial cells. (B) Type B1 
thymoma with rare epithelial cells and abundant lymphocytes. (C) Type B2 thymoma with epithelial 
islands admixed with lymphocytes. (D) Type B3 thymoma with round to ovoid epithelial cells and 
rare lymphocytes. All images show H&E stains, 20× objective.



(A) thymus in a 

child, (B) thymus in the 

adult, (C) thymus with 

involutional 

changes, (D) thymoma 

(lymphocyte rich – WHO 

type B1), (E) Thymoma 

(mixed cellularity –

WHO type 

B2), (F) Spindle cell 

thymoma (WHO type 

A), (G) atypical 

thymoma – preservation 

of organotypical

features, (H) atypical 

thymoma (perivascular 

spaces), (I) Atypical 

spindle cell 

thymoma, (J) thymic 

carcinoma – loss of 

organotypical

features, (K) thymic 

carcinoma –

inflammatory 

reaction, (L) thymic 

carcinoma – cellular 

atypia and mitotic 

activity in epithelial 

cells.



CT scan clearly illustrates 

mass in right anterolateral 

mediastinum.



Positive selection occurs 

in the cortex 

Negative selection occurs 

in the medulla 



Positive 

selection 

occurs in the 

cortex and 

negative 

selection 

occurs in the 

medulla of 

the thymus

The survival and nature of the 

T cell then depends on its 

interaction with surrounding 

thymic epithelial cells. Here, 

the T cell receptor interacts 

with the MHC molecules on 

the surface of epithelial 

cells. A T cell with a receptor 

that doesn't react, or reacts 

weakly will die by apoptosis. 

A T cell that does react will 

survive and proliferate.

A mature T cell expresses 

only CD4 or CD8, but not both

Epithelial cells in the medulla and dendritic 

cells in the thymus express major proteins 

from elsewhere in the body

In the thymus they undergo a process of maturation, which involves 

ensuring the cells react against antigens ("positive selection"), but that they 

do not react against antigens found on body tissue ("negative selection")



The normal immune system weeds out autoreactive T cells early and 

these are destroyed in the thymus by the process called central 

tolerance. Autoreactive T cells that escape this process or arise de 

novo, are kept in check in the peripheral circulation by a subset of 

CD4+ cells called Treg cells that bring about apoptosis, anergy or 

suppression of autoreactive cells . These T reg cells which are 

outsourced from the thymus gland are crucial in maintaining 

immune tolerance and are found to be functionally deficient in MG



Complex interplay between CD4+ T cells and B cells

The AChR antibodies are predominantly IgG1 and IgG3 subclasses 
and lead to loss of AChRs by two main mechanisms; mainly 
complement activation, cross-linking and internalization of AChRs 

MuSK autoantibodies are predominantly of the IgG4 subtype and 
impair agrin signaling by disrupting the interaction of MuSK with the 
low density lipoprotein receptor-related protein-4 (LRP4) 







A. Starting with the bedside tests:



The edrophonium test :

• This test is based on the idea that by preventing the 
degradation of Ach and increasing  its concentration at the 
NMJ, the patient’s  symptoms will consequently improve .

• As a result , Edrophonium - a short-acting AChE inhibitor –
can dramatically improve the muscle weakness of patients 
with M.G.





The ice pack test :

1. helps evaluate the patient’s improvement 

2. the point is that cooling may improve 
neuromuscular transmission  





B. Laboratory tests :



Anti –acytelcholine receptor antibody (AChR-Ab)



Anti-MuSK Antibodies



Anti-Lipoprotein-related protein 4 (LPRP) 
antibody and Agrin



REMEMBER :

50% Patients with NEGATIVE  AChR-Ab 

POSITIVE Anti-MuSK Ab 

2-27% Patients with NEGATIVE AChR-Ab + MuSK-Ab

POSITIVE anti- LPRP4 Ab and Agrin



Antistriational Antibodies



Other Antibodies

Further Abs against extracellularly exposed antigens 

detected in patients with MG include anti-agrin, anti-ColQ 

and anti-Kv1.4. Whether they exert direct pathogenic 

functions remains to be determined



Other Lab tests :

RF + ANAs           rule out SLE and RA 

Thyroid function tests are indicated to rule out associated 
Graves disease or hyperthyroidism.

WHY ??

concomitant hyperthyroidism is frequent especially in 
patients with ocular MG .





C. Electromyography 



1. Repetitive Nerve Stimulation 
( RNS )



• The amplitude of the fourth or fifth response to a train of 
low frequency nerve stimuli falls at least 10% from the 
initial value in myasthenic patients

Seen more in proximal muscles (e.g the facial muscles and 
deltoid ) than the hands.





2. Single Fiber EMG ( SFEMG )



CAUTION : 

In STRICTLY OCULAR MG 

It is essential to rule out mass lesions compressing the 
cranial nerves  through performing a CT/MRI of the 
brain and orbit

MRI can evaluate for intraorbital or intracranial 
lesions, basal meningeal pathology, or multiple sclerosis 



Subtypes of MG are broadly classified as 
follows:
1.Early-onset MG: age at onset <50 years. Thymic hyperplasia, usual 

females.

2.Late-onset MG: age at onset >50 years. Thymic atrophy, mainly males.

3.Thymoma-associated MG (10%–15%)

4.MG with anti-MUSK antibodies.

5.Ocular MG (oMG): symptoms only affecting extraocular muscles.

6.MG with no detectable AChR and muscle-specific tyrosine kinase (MuSK) 
antibodies.



MEDICAL MANAGEMENT:

• Cholinesterase inhibitors.

• Corticosteroids

• Immunosuppressant

Plasmapheresis

IVIG





CHE Inhibitors

Mestinon (Pyridostigmine bromide) first choice, dose 30-60 mg q 6-8 
h/daily

Prostigmine (Neostigmine bromide) 7.5 – 15.0 mg q 6-8 h/daily

No fixed dosage schedule suits all patients



CHE Inhibitors

The need for ChE inhibitors varies from day to day and during the 
same day

Different muscles respond differently with any dose, certain muscles 
get stronger, others do not change and still others become weaker

The drug schedule should be titrated according to the pateints work 
load and muscle activity



Prednisone

Marked improvement or complete relief of symptoms occurs in 75% of 
cases

Improvement in first 6 to 8 weeks, but strength may increase to total 
remission over months

Best responses in patients with recent onset MG, but chronic disease 
may also respond



Prednisone

The severity of the disease does not predict the ultimate 
improvement

Patients with thymoma have an excellent response to prednisone 
before or after thymectomy



Prednisone

Prednisone 60 to 80 mg/day given until sustained improvement 
(usually 2 weeks) then alternate days beginning with 100-120 mg 
tapered over months to lowest dose necessary (usually less than 20 
mg alternate days)



Immunomodulators

• Azathioprine, mycophenolate mofetil, cyclosporine, 
cyclophosphamide, and rituximab



Immunomodulators



Immunomodulators



Rituximab

• Rituximab has emerged as a potentially effective therapeutic option 
for treatment of MG when first- and second-line immunotherapy fails. 
Patients with anti-MuSK-Ab-associated MG respond well to rituximab. 
On the other hand, they tend not to respond well to first-line 
immunotherapy.



IVIG

• IVIg is effective in moderate or severe MG worsening into crisis, but it does not 
exhibit value in mild disease.

• Studies reveal that patients who have moderate or severe MG (ie, who are not in 
crisis) do not show an improvement in function or a reduced need for steroids.

• Data neither support or rule out a role for IVIg in chronic MG. To be included in 
IVIg studies, patients have been required to be autoantibody-positive. Therefore, 
the use of IVIg in a seronegative patient is not supported by the literature











Plasmapheresis

• Plasmapheresis (plasma exchange) is believed to act by removing 
circulating humoral factors (ie, anti-AChR antibodies and immune 
complexes) from the circulation. It is used as an adjunct to other 
immunomodulatory therapies and as a tool for crisis management. 
Like IVIg, plasmapheresis is generally reserved for myasthenic crisis 
and refractory cases. Improvement is noted in a couple of days, but it 
does not last for more than 2 months



Plasmapheresis

• Plasmapheresis is an effective therapy for MG, especially in 
preparation for surgery or as short-term management of an 
exacerbation. Improvement in strength may help to achieve rapid 
postoperative recovery and to shorten the period of assisted 
ventilation. Long-term regular plasmapheresis on a weekly or 
monthly basis can be used if other treatments cannot control the 
disease.



SURGICAL MANAGEMENT





• Even though no controlled trial to assess the efficacy of thymectomy
in MG has been reported, this procedure has become the standard of 
care and is indicated for all patients with thymoma and for patients 
aged 10-55 years without thymoma but with generalized MG. 
Thymectomy has been proposed as a first-line therapy in most 
patients with generalized myasthenia. Research is under way to 
determine whether thymectomy combined with prednisone therapy 
is more beneficial in treating nonthymomatous MG than prednisone 
therapy alone.



• Thymectomy is not recommended in patients with antibodies to 
muscle-specific kinase (MuSK), because of the typical thymus 
pathology, which is very different from the more common type of MG 
characterized by seropositivity for AChR antibodies. [49]



MYASTHENIC CRISIS

• A rapid and severe deterioration of myasthenia called “myasthenic 
crisis” can bring patient to the brink of respiratory failure and quadriparesis in 
hours

• A respiratory infection or a sedative medication with NM block may be the reason

• It can develop at any time after the diagnosis of myasthenia

• Anticipate if patient is restless, anxious with diaphoresis and develops tremor.

• Require respiratory support







Nerve Root, Nerve Plexus
and Peripheral Nerve Lesions

Prof. Mohamad Shehadeh Agha

MD MRCP (London) FRCP (Edin)











Nerve root 

lesions

A nerve root lesion, or 
radiculopathy, suggests a 
lesion involving the dorsal 
and ventral nerve roots 
and/or the spinal nerve.



Nerve root 

lesions

A nerve root lesion, or 
radiculopathy, suggests a 
lesion involving the dorsal 
and ventral nerve roots 
and/or the spinal nerve.



Nerve root 

lesions
The common syndromes associated with pathology of the nerve roots and spinal nerves are:

• prolapsed intervertebral disc
• herpes zoster
• metastatic disease in the spine

Less common is the compression of these structures by a neurofibroma and schwannoma



Nerve root 

lesions

Prolapsed intervertebral disc
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Prolapsed intervertebral disc



Nerve root 

lesions

Prolapsed intervertebral disc



The typical clinical features of a prolapsed intervertebral disc, regardless of the level, are

Nerve root 

lesions

1. Skeletal:

• pain, tenderness and limitation in the range of movement in the affected area of the spine;

• reduced straight leg raising on the side of the lesion, in the case of lumbar disc prolapses



Nerve root 

lesions

2. Neurological:

• pain, sensory symptoms and sensory loss in the dermatome of the affected nerve root;

• lower motor neuron signs (weakness and wasting) in the myotome of the affected nerve root;

• loss of tendon reflexes of the appropriate segmental value;

• since most disc prolapses are posterolateral, these neurological features are almost always 

unilateral

The typical clinical features of a prolapsed intervertebral disc, regardless of the level, are



Nerve root 

lesions
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Nerve root 

lesions

Segmental nerve supply to the upper limb, in terms of movements, tendon reflexes and skin sensation.



Nerve root 

lesions

Segmental nerve supply to the 
lower limb, in terms of 
movements, tendon reflexes and 
skin sensation.



Nerve root 

lesions
There are four main intervertebral disc disease 

syndromes



Nerve root 

lesions
There are four main intervertebral disc disease 

syndromes

1. The single, acute disc prolapse which is sudden, often related to unusually heavy lifting or exertion, 
painful and very incapacitating, often associated with symptoms and signs of nerve root compression, 
whether it affects the cervical or lumbar region.



Nerve root 

lesions

2. More gradually evolving, multiple-level disc herniation in association with osteo-arthritis of the 
spine. Disc degeneration is associated with osteophyte formation, not just in the main intervertebral 
joint between body and body, but also in the intervertebral facet joints. Osteoarthritic changes 

in the intervertebral facet joint may further encroach upon the space available for the 

emerging spinal nerve in the intervertebral foramen. This is the nature of nerve root 

involvement in cervical and lumbar spondylosis

There are four main intervertebral disc disease 

syndromes







Nerve root 

lesions

3. Cervical myelopathy when 1, or more commonly 2 above, causes spinal cord compression in 

the cervical region. This is more likely in patients with a constitutionally narrow spinal canal.

There are four main intervertebral disc disease 

syndromes



Nerve root 

lesions

3. Cervical myelopathy when 1, or more commonly 2 above, causes spinal cord compression in 

the cervical region. This is more likely in patients with a constitutionally narrow spinal canal.

There are four main intervertebral disc disease 

syndromes



Nerve root 

lesions

4. Cauda equina compression at several levels due to lumbar disc disease and spondylosis, often 

in association with a constitutionally narrow canal, may produce few or no neurological problems 

when the patient is at rest. The patient may develop sensory loss in the legs or weakness on 

exercise. This syndrome is not common, its mechanism is ill-understood, and it tends to be known 

as ‘intermittent claudication of the cauda equina’.

There are four main intervertebral disc disease 

syndromes



Nerve root 

lesions
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lesions



Nerve root 

lesions
There is another intervertebral disc disease syndromes



Nerve root 

lesions
Herpes 

zoster

The painful vesicular eruption of shingles of dermatome distribution is well known. Pain may 
precede the eruption by a few days, secondary infection of the vesicles easily occurs, and pain
may occasionally follow the rash on a long-term basis (postherpetic neuralgia).



Nerve root 

lesions
Spinal tumours

Types of spinal tumors?

• Where the tumor’s located along the spine (cervical, thoracic, lumbar or sacrum).
• Where the tumor’s located within the spinal column (intradural-extramedullary, 

intramedullary or extradural).
• If the tumor began in the spine (primary spinal tumor) or is the result of metastasis from 

cancer in another area of your body (secondary spinal tumor).
• If the tumor is benign (noncancerous) or malignant (cancerous).



Nerve root 

lesions
Spinal tumours



Nerve root 

lesions
Spinal tumours



Nerve root 

lesions
Spinal tumours

Intramedullary spinal cord 

astrocytomas

Extradural Spinal Tumors

Metastatic Disease

Intradural Extramedullary 
Spinal Meningioma



Nerve root 

lesions
Spinal tumours



Nerve root 

lesions



Nerve root 

lesionsThe root pain may be either unilateral or 

bilateral



Nerve root 

lesions

Girdle pain when affecting the trunk, i.e. between T3 and L2.



Nerve root 

lesions

Lumbar neurofibroma



Nerve root 

lesions
Lesions of the brachial 

plexus.

Lesions of the lumbosacral 

plexus.



Nerve root 
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Lesions of the brachial 

plexus.
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Lesions of the brachial 

plexus.



Nerve root 
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Lesions of the brachial 

plexus.



Nerve root 

lesions
Lesions of the brachial 

plexus.

A burner or stinger can feel 

like an electric shock or 

lightning bolt down the 
arm.







Nerve root 

lesions
Lesions of the brachial 

plexus.

a Duchenne-Erb (upper trunk) 
palsy. Shoulder abduction and 
elbow flexion are paralyzed. 

b Dejerine-Klumke (lower trunk) palsy. 
The shoulder and elbow are preserved, 
but the hand is paralyzed



Nerve root 

lesions
Lesions of the brachial 

plexus.



Nerve root 

lesions
Lesions of the brachial 

plexus.



Nerve root 

lesions
Lesions of the brachial 

plexus.

Thoracic outlet syndrome (TOS) is a 
condition in which there is 
compression of the nerves, arteries, or 
veins in the passageway from the 
lower neck to the armpit.[1] There are 
three main types: neurogenic, venous, 
and arterial.[1] The neurogenic type is 
the most common and presents with 
pain, weakness, paraesthesia, and 
occasionally loss of muscle at the base 
of the thumb.[1][2] The venous type 
results in swelling, pain, and possibly a 
bluish coloration of the arm.[2] The 
arterial type results in pain, coldness, 
and pallor of the arm.



Nerve root 

lesions
Lesions of the brachial 

plexus.

Chest X-ray demonstrating bilateral 
cervical ribs (indicated by the arrows)

A cervical rib in humans is an 
extra rib which arises from the 
seventh cervical vertebra



Nerve root 

lesions
Lesions of the brachial 

plexus.



Nerve root 

lesions
Lesions of the brachial 

plexus.

There are three main types: 
neurogenic, venous, and arterial.

The neurogenic type is the most 
common and presents with pain, 
weakness, paraesthesia, and 
occasionally loss of muscle at the base 
of the thumb

The venous type results in 
swelling, pain, and possibly a 
bluish coloration of the arm

The arterial type results 
in pain, coldness, and 
pallor of the arm.



Nerve root 

lesions
Lesions of the brachial 

plexus.



Nerve root 
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Lesions of the brachial 

plexus.



Nerve root 

lesions
Lesions of the brachial 

plexus.



Nerve root 

lesions
Lesions of the lumbosacral 

plexus.

Spinal nerves from L2 to S2



Nerve root 

lesions
Lesions of the lumbosacral 

plexus.

Spinal nerves from L2 to S2



Individual peripheral nerves in the limbs may be 

damaged by any of five mechanisms

Peripheral nerve lesions



Peripheral nerve lesions



1. Trauma: in wounds created by sharp objects such as knives or glass (e.g. median 
or ulnar nerve at the wrist), by inaccurate localization of intramuscular injections 
(e.g. sciatic nerve in the buttock), or by the trauma of bone fractures (e.g. radial 
nerve in association with a midshaft fracture of the humerus).

Peripheral nerve lesions



22-year-old male with glass-related injury (Case 2). The ulnar 
artery; ulnar nerve; FDS and FDP tendons of the fifth finger; 
and FCU tendon were cut. Later in his postoperative period, 
he had no signs of nerve injury or tendon adhesion. 

Peripheral nerve lesions
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Nerve root 

lesions

Peripheral nerve lesions



Radial nerve in 
association with a 
midshaft fracture of the 
humerus

Peripheral nerve lesions



2. Acute compression: in which pressure from a hard object is exerted on a 

nerve. This may occur during sleep, anaesthesia or coma in which there is no 

change in the position of the body to relieve the compression (e.g. radial 

nerve compression against the posterior aspect of the humerus, common 

peroneal nerve against the lateral aspect of the neck of the fibula).

Peripheral nerve lesions



Peripheral nerve lesions

Peripheral nerve lesions





Nerve root 

lesions
3. Iatrogenically: following prolonged tourniquet application (e.g. radial nerve in the 
arm), or as a result of an ill-fitting plaster cast (e.g. common peroneal nerve in the leg).



4. Chronic compression: so-called entrapment neuropathy, which occurs where 
nerves pass through confined spaces bounded by rigid anatomical structures, 
especially near to joints (e.g. ulnar nerve at the elbow or median nerve at the wrist).

Peripheral nerve lesions



5. As part of the clinical picture of multifocal neuropathy. There are some 
conditions that can produce discrete focal lesions in individual nerves, so that the 
patient presents with more than one nerve palsy either simultaneously or 
consecutively (e.g. leprosy, diabetes and vasculitis).

Peripheral nerve lesions
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Peripheral nerve lesions

Radial nerve palsy.



Peripheral nerve lesions

Radial nerve palsy.



Peripheral nerve lesions

Ulner nerve palsy.



Peripheral nerve lesions



Classification of ulnar nerve's lesions within Guyon's canal — after Andreisek et al. I — ulnar nerve; II — proximal 
portion of deep branch of the ulnar nerve; III — middle fragment of the deep branch of ulnar nerve; IV — superficial 
branch of the ulnar nerve. 

Peripheral nerve lesions



Peripheral nerve lesions

Median nerve palsy.



Peripheral nerve lesions
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Peripheral nerve lesions

Common peroneal nerve palsy.



Peripheral nerve lesions

Common peroneal nerve palsy.



Peripheral nerve lesions

Common peroneal nerve palsy.
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Peripheral nerve lesions

Lateral cutaneous nerve of 

the thigh.



Peripheral nerve lesions

Lateral cutaneous nerve of 

the thigh.



Peripheral nerve lesions

Lateral cutaneous nerve of 

the thigh.

Causes of meralgia paresthetica
• Repetitive motion of the legs.
• Recent injuries to the hip.
• Wearing tight clothing or heavy belts.
• Weight gain.



Peripheral nerve lesions



Radiculopathy vs Neuropathy

Radiculopathy Neuropathy

Double Crush Syndrome

One spinal nerve root One peripheral nerve 

Pathology proximal 
disc or osteophyte

Pathology distal 
entrapment

Both Radiculopathy 
and Neuropathy



Peripheral nerve lesions



TRAUMATIC BRAIN 
INJURY

PROF. MOHAMAD SHEHADEH AGHA

MD MRCP(LONDON) FRCP(EDIN)

بسم الله الرحمن الرحيم



Motor vehicle Falls

Bicycles

Motor vehicle 
violence

Violence

Shaken infant 
syndrome

Recreation

Causes of Brain 
Injury



The brain is an organ of relatively soft consistency 

contained in a rigid, compartmentalized, unyielding box 
which has a rough and irregular bottom









The most common injury resulting from car accidents is whiplash, which accounts for 80% of all car 

crash injuries. Whiplash is considered an acceleration-deceleration injury, which can also include 
shoulder injuries and traumatic brain injuries.





The four main additional insults, any of which may 

produce further brain swelling, and push the patient in the 
direction of secondary brainstem damage and death

















Focal depressed skull fracture in a young man who was hit on the head by a 
falling brick. Three-dimensional (3D) reconstructed (left) show a focally 
depressed comminuted skull fracture (arrows). Sagittal CT image (right) shows 
an associated underlying small lentiform EDH (arrows). There was no 
hemorrhagic contusion or SAH.

















Up to 2 
weeks

2 - 4 weeks> 4 weeks





































Management
The first question, near or at the site of the head injury, is

whether there is any indication for assessment in the 
hospital emergency department

































Post-concussion 
syndrome



Chronic traumatic 

encephalopathy"Punch drunk"

First-stage symptoms are confusion, disorientation, dizziness, and headaches. 

Second-stage symptoms include memory loss, social instability, impulsive behavior, and poor judgment. 

Third and fourth stages include progressive dementia, movement disorders, hypomimia, speech 
impediments, sensory processing disorder, tremors, vertigo, deafness, depression and suicidality

https://en.wikipedia.org/wiki/Disorientation
https://en.wikipedia.org/wiki/Disorientation


Post-traumatic 
epilepsy

Posttraumatic epilepsy shows its presence within a year of the accident in 

about 50% of patients who are going to develop this late complication of 
their head injury. In the rest, it may not occur for several years.

There are certain features of the head injury which make posttraumatic epilepsy more likely:

• post-traumatic amnesia lasting more than 24 hours;

• focal neurological signs during the week after the head injury;

• epilepsy during the week after the head injury;

• depressed skull fracture;

• dural tear;
• intracranial haematoma.



Outcome from severe head 
injuryMortality from severe head injury (coma lasting more than 6 hours) is of the 

order of 50%. Those who survive are likely to have deficits in some or all of the 
following areas, depending on
which parts of the brain have been most damaged:

Most of a patient’s recovery will have occurred 
within 6
months of the injury, though further slower 
improvement may
occur in the next 12–18 months.

• intellectual function;
• mood, behaviour, personality;
• speech and communication;
• vision;
• motor and sensory function in 
the limbs;
• post-traumatic epilepsy.



Outcome from severe head 
injuryHead injury patients show signs of faster ageing in the brain

Head injuries are already known to increase 

the risk of age-related neurological 
conditions such as dementia later in life

“Your chronological age is 

not necessarily the best 

indicator of your health or 

how much longer you will 

live,” said Dr James Cole, 

who led the study, from 

the Department of 

Medicine at Imperial 
College London.

https://www.imperial.ac.uk/people/james.cole
https://www1.imperial.ac.uk/departmentofmedicine/
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Unconsciousness
فقد الوعي

Prof. Mohamad Shehadeh Agha
MD MRCP (London) FRCP (Edin)



التعريف

الوعي هو حالة الادراك للذات والبيئة المحيطة

السبات هو العكس أي هو الغياب الكامل للإدراك للذات والبيئة المحيطة حتى عندما 
ينبه الشخص خارجيا



Important factors maintaining 
consciousness.



Arousal الصحو

Awareness اليقظة



Consciousness

State of full awareness of the self and 
one’s relationship to the environment

Arousal الصحو

Awareness اليقظة



Unconsciousness

Blackouts Persistent coma



To define the story inquire about

Pre-attack
Attack

Post-attack



WITNESS

The value of a competent 

witness’s account is 

enormous in forming a 

diagnosis. 

Arriving at a firm diagnosis in 

a patient who has suffered 

unwitnessed attacks is often 

much more difficult.



Unconsciousness

Blackouts





The common causes of 
blackouts



Vasovagal syncope

Postural hypotension

Hyperventilation
Cardiac dysrhythmia



Pre-attack: 
nausea ,dizziness, sweating,…

Attack: 
gradual, fall, pale, occasionally shivering, if 
prolonged may progress to GTC

Post-attack: 
rapid return to consciousness when flat on 
floor 

Syncope



Vasovagal 

syncope



Syncope triggers



Vasovagal 

syncope



Short period (30–120 
seconds)









They are more common in teenage and young adult 
life



Without any 

warning

Syncope due to 

to aortic 

stenosis or 

complete heart 

heart block

Syncope classification



Syncope classification

The Normal Response to a

Tilt-Table Test
A normal tilt response includes a mild

increase in diastolic pressure by 5–10

mmHg, a mild decrease in systolic

blood pressure of 5–10 mmHg, and an

increase in heart rate of about 10–20

bpm. A transient drop in blood

pressure with reflex tachycardia

within the first few minutes of tilt is

common in healthy adolescents

during tilt test



Syncope classification

blood pressure 

(black line) and 

heart rate (red 

line)



Syncope classification



Orthostatic hypotension is 

defined as a sustained reduction 
blood pressure (SBP) of at least 
or of diastolic blood pressure 
least 10 mm Hg within 
standing or head-up tilt to at 
tilt table.







The drop in blood pressure may be sudden (vasovagal orthostatic hypotension), within 3 

minutes (classic orthostatic hypotension) or gradual (delayed orthostatic hypotension)

Initial orthostatic hypotension is frequently characterized by a systolic blood pressure decrease of ≥40 mmHg or 

diastolic blood pressure decrease of ≥20 mmHg within 15 seconds of standing. Blood pressure then 

spontaneously and rapidly returns to normal, so the period of hypotension and symptoms is short (<30 s). Only 

continuous beat-to-beat BP measurement during an active standing-up maneuver can document this condition.

Classic orthostatic hypotension is frequently characterized by a systolic blood pressure decrease of ≥20 mmHg 

or diastolic blood pressure decrease of ≥10 mmHg between 30 seconds and 3 min of standing.

Delayed orthostatic hypotension is frequently characterized by a sustained systolic blood pressure decrease of 

≥20 mm Hg or a sustained diastolic blood pressure decrease ≥of 10 mm Hg beyond 3 minutes of standing or 

upright tilt table testing

Postural 
hypotension

Orthostatic hypotension can be subcategorized into three groups – initial, classic, and delayed.





Initial

Classic Classic Classic

Delayed Initial

sudden (vasovagal)gradual

within 3 minutes



Digitalis

Foxglove



Hyperventilation







Negative emotional 

states — such as fear, 

anxiety and sadness

A feeling of sudden 

and intense anxiety



A study, found that 77% of patients with empty nose 

syndrome have hyperventilation syndrome. Empty 

nose syndrome can appear in people having done 

nose surgery like cauterization, turbinectomy, 

turbinoplasty, etc







Hypoxia
Hypoglycaemia





Hypoxia

Diffuse cerebral 
hypoxia – A mild to 

moderate impairment 
of brain function due to 
low oxygen levels in the 

blood

Focal cerebral 
ischemia – A stroke 

occurring in a 
localized area that 
can either be acute 

or transient

Cerebral 
infarction – A 

"stroke", caused by 
complete oxygen 

deprivation

Global cerebral 
ischemia – A 

complete stoppage of 
blood flow to the 

brain

https://en.wikipedia.org/wiki/Cerebral_infarction


Hypoxic hypoxia 

Limited oxygen in the 
environment causes 

reduced brain function. 
Divers, aviator,mountai

climbers

Histotoxic hypoxia

Oxygen is present in 
brain tissue but 

cannot be 
metabolized by the 

brain tissue. (Cyanide 
poisoning)

Ischemic hypoxia ( or "stagnant 
hypoxia") – Reduced brain 

oxygen is caused by inadequate 
blood flow to the brain. Stroke, 
shock, cardiac arrest and heart 

attack may cause stagnant 
hypoxia

Hypemic hypoxia

Reduced brain function is caused 
by inadequate oxygen in the 

blood despite adequate 
environmental oxygen. Anemia 
and carbon monoxide poisoning  

Hypoxia



Hypoglycaemia



Hypoglycaemia



Vertebro-basilar transient ischaemic
attacks

The patient is middle-aged or elderly







Epilepsy



Pre-attack:
no warning or aura

Attack:
tonic phase the respiration ceases, cyanosis
Clonic phase jerking all four limbs

tongue biting+/- incontinence

Post attack: 
deep sleep
diffuse bodily aching or stiffness

Seizures



Tonic  Clonic Seizure



Pre-Ictal Stage



Tonic Stage: Initial Stage In Flexion

The eyes open immediately after the onset and remain open during 

the whole period of GTCS.  They usually close post-ictally .

Asymmetrical postures may occur both in PGTCS and SGTCS

(Primary GTC-Secondary GTC)



SGTCS

It is of lateralising significance when it occurs at the onset of a GTCS

The “Sign 4” Position



Tonic Stage: Second Stage in Extension 

Forced closure of the previously wide-open mouth which causes 

tongue biting

Epileptic cry

Cyanosis



Clonic Stage



Post-ictal Stage



Lateral Tongue Bite





‘Psychogenic non-epileptic’ attacks



Occurs in front of people
No injury
Prolonged attack
Red in face
Attempt to open the eyes may lead to voluntary 
contractions of the orbicularis oculi and upward 
deviation of the eyes.
Allowing the limp hand to fall on the face may be 
resisted. 

Psychogenic attack



Attempt to open the eyes 

may lead to voluntary 

contractions of the 

orbicularis oculi and 

upward deviation of the 

eyes.

Psychogenic attack



Hysterical Epilepsy



Hysterical Epilepsy



Narcolep
sy

Transient global 

amnesia







Unconsciousness

Persistent coma



GLASGOW COMA SCALE (GCS)











37 year old female with a traumatic subarachnoid hemorrhage (SAH). On 
presentation to the ED, she does not open her eyes, she moans, and displays 
abnormal flexion in her limbs to pain. On examination of her pupils they are 
both fixed and dilated.

Her GCS is 6. Her GCS-P is 6-2 = 4.

GCS-P = GCS – PRS



A simple mnemonic for the recall of the causes of 

coma







Thiamine 100mg IV, 
50% DW 50ml, 

Naloxone 0.4-0.8 mg IV, 
Flumazenil 0.2-1.0 mg IV



هل هناك شخص يمكن أن يعطي معلومات مفيدة











حجم الحدقة



Pupillary hippus, also known as pupillary athetosis, 

is spasmodic, rhythmic, but regular dilating and 

contracting pupillary movements between the 

sphincter and dilator muscles



:والسباتالحدقة 

.لا تتأثر الحدقة: بإصابة القشر المخي 

.تضيق الحدقة مع ارتكاس للنور بسبب اصابة الودي: بإصابة الدماغ البيني 

.اللاوديةلإصابة الجملتين الودية و ,حدقة متوسطة الحجم مع غياب الارتكاس : اصابة الدماغ المتوسط 

.الوديحدقة دبوسية لإصابة: صابة الجسر إ

.قد تتضيق الحدقة مع بقاء الارتكاس لكنها غالبا لا تتأثر : صابة البصلة إ

.هام جدا–لا تتأثر الحدقة : سبات استقلابي 

.حدقة متوسعة لارتكاس الضياء :بالاتروبينتسمم 

.حدقة دبوسية : تسمم بالمورفين او مركبات الفوسفور العضوية 





f Caloric stimulation with ice water, while the head is 30 • upright, stimulates horizontal canals 
and produces a tonic deviation toward the ear, but it may also reveal adduction paralysis 
(internuclear ophtalmoplegia). 

Common abnormal eye positions in unconscious patients

a Normal eye position. Pupillary size and papillary light response must be assessed. 

b Horizontal conjugate deviation indicates hemispheric lesions. The gaze is directed toward the 
lesion. Lesions in the pons below the oculomotor nuclei and thalamus damage may produce 
tonic deviation away from the lesion. Differential diagnosis includes seizures.

c Upward deviation indicates bilateral hemispheric damage, such as that seen after extensive 
hypoxic-ischemic insult, after cardiac resuscitation or asphyxia. 

d Downward eye deviation indicates lesions to the thalamus or to the dorsal midbrain, often 
caused by a massive thalamic hemorrhage extending in the mesencephalon. 

e Skew deviation in the resting position is indicative of primary brainstem lesion, possibly in the 
region of the interstitial nucleus of Cajal. The higher eye often corresponds to site of damaged 
midbrain or pons. 











An asymmetric or absence 

of tonic deviation of eyes 

to the side of cold water 

irrigation confirms a 

problem in the brainstem







Brainstem death



Brainstem death
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