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sensitization, which is the abnormal hyperexcitability of central nociceptor neurons, is thought 

to occur in the spinal cord because of peripheral injury and the release of tachykinins and 

neurotransmitters. Tachykinins include the neuropeptide substance P and neurokinin A. 
 

V. DIAGNOSIS 

1. Clinic 

• Hyperesthesia, dysesthesia 

• hyperpathia 

• hyperalgesia or analgesic 

• allodynia, alloesthesia 

• electric-current and tingling 

 
 
 

• Burn sensation 

• Dysynchiria 

• Pricking 

• Pressing 

• Throbbing 

• Numbness 

DN4 (Douleur Neuropathique en 4 Questions) is a screening tool for neuropathic pain 

consisting of interview questions (DN4-interview) and physical tests. Scores ≥ 4/10 indicate 

neuropathic pain. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Investigation 
 

Evaluating patients with neuropathy involves a detailed history and physical, including 

a review of current and past medications. Although there are no standard laboratory or imaging 

studies to test for peripheral neuropathies, the following studies may aid in the diagnosis and 



59 
 

help narrow down the underlying cause of the neuropathy (eg, inflammatory, infectious, 

metabolic): 
 

• Complete blood count (macrocytic anemia may clue the clinician to vitamin B12 or 

folate deficiency, or even alcohol abuse) 

• Metabolic panels such as basic metabolic panel or complete metabolic panel (look 

for electrolyte imbalances contributing to neuropathy and renal failure as uremia 

can also lead to neuropathy). 

• Hemoglobin A1c Testing (Diabetes is a common cause of neuropathy) 

• Testing for vitamin and mineral deficiencies such as copper, thiamine, pyridoxine, 

folate, B12, and vitamin E play fundamental roles in nervous system development 

and maintenance. 

• Heavy metal toxicities such as mercury, lead, and arsenic are known to cause 

peripheral nerve toxicities along with CNS disturbances 

• Infectious workup for Lyme disease, Epstein-Barr virus, hepatitis C, HIV, and 

syphilis as a long-standing disease may manifest with peripheral neuropathies and 

paresthesias 

• Thyroid function testing 

• Antibody testing for specific autoimmune diseases known to cause peripheral 

neuropathies, such as Sjögren syndrome, lupus, and rheumatoid arthritis 

• Nerve conduction study and electromyography 

• MRI or CT scans in cases where compression of the nerve is of concern 

• Nerve biopsy 

• Genetic testing (for inherited neuropathies) 

• Urine Test (looking for Bence-Jones proteins as multiple myeloma and its 

treatments can cause peripheral neuropathy) 
 

VI. DIFFERENTIAL DIAGNOSIS 

Pain can be categorized along a variety of dimensions, including one of the 

most important divisions, nociceptive versus neuropathic pain (NP). 

Nociceptive pain results from activity in neural pathways secondary to actual tissue damage 

or potentially tissue-damaging stimuli. 

NP is chronic pain that is initiated by nervous system lesions or dysfunction and can 

be maintained by a number of different mechanisms. 

Three common conditions that are often associated with acute and chronic NP are painful 

diabetic peripheral neuropathy (DPN), painful postherpetic neuralgia (PHN), and cancer. 
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VII. MANAGEMENT 
 

1. Objectives 

• Relieving nerve pain 

• Improve balance and mobility 

• Delay disease progression to disability 

• Manage complications and restore function 

 
2. Critical sign 

• Failure to achieve adequate control of dysaesthesia 

• Difficulty with balance and coordination. 

• Acute onset 

• Progressive symptoms and signs (days – weeks) 

• Sphincter disturbance (cord pathology likely) 

• Associated respiratory compromise 
 

3. Mortality risk factor 
 

• Neuropathic pain is rarely fatal. However, it can cause serious complications if 

left untreated. These complications may affect a person’s life expectancy. 

• Risk of developing potentially serious complications, such as a foot ulcer that 

becomes infected. This can lead to gangrene if untreated, and in severe cases 

may mean the foot has to be amputated. 
 

4. Outpatient management 
 

• History of patient symptoms, lifestyle, and social circumstances. 

• Examination of the foot, the status of the skin (e.g. absence of sweating and 

presence of ulceration) immobility of joints, gait and footwear should be 

noted. 

• Blood test 

• Simple tests should be performed to assess peripheral sensation, including 

sensation to pinprick, light touch, vibration, pressure, and ankle reflexes 

should be checked. 

• Requires periodic reevaluation to rule out other treatable underlying medical 

conditions, patient education, and reassurance. 

• Lifestyle changes including dietary assistance, smoking cessation, weight loss, 

and regular exercise programs should be suggested. 
 

5. First-line treatment 
 

Table 2: Firstline Medications 
 

Drug Class Drug Recommendations Cautions 

Gabapentinoids Gabapentin Slow titration up to 600 

mg PO TID. Max daily 

dose = 3600 mg. 

Reduce dose for 

renal impairment 

 Pregabalin Start at 150 mg PO 

BID or TID. Max daily 

dose = 600 mg. 

Reduce dose for 

renal impairment 
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Serotonin and 

norepinephrine 

reuptake inhibitors 

Duloxetine Start at 30 mg PO 

daily. Max daily dose = 

60 mg. 

Renal or liver 

disease 

 Venlafaxine Start at 37.5 mg PO 

daily. Max daily dose = 

225 mg. 

Renal or liver 

disease 

Tricyclic 

antidepressants 

Nortriptyline Start at 10–25 mg PO 

QHS. Max daily dose = 

150 mg. 

Autonomic 

neuropathy, urinary 

retention, glaucoma 
 Amitriptyline Start at 10–25 mg PO 

QHS. Max daily dose = 

150 mg. 

Taking SNRI, 

SSRI, MAOI, 

and/or tramadol 

Topicals (focal 

neuropathic pain) 

5% lidocaine Available in cream or 

patch. Apply to site of 

pain 12 hours on, 12 

hours off. Max of three 

patches at one time. 

Avoid in diabetic 

peripheral 

neuropathy 

 8% capsaicin Apply for 60 minutes 

under supervision of a 

physician. 

Avoid in diabetic 

peripheral 

neuropathy 

Combination 

therapy 

Gabapentinoid 

+ TCA 

Only use if single agent 

provides inadequate 

relief and no adverse 

effects. 

Avoid in elderly 

 Gabapentinoid 

+ SNRI 

Titrate as indicated for 

single agent. Aim for 

lower doses of both. 

Avoid in elderly 

 

6. Treatment adjustment 

• Psychotherapy using cognitive-behavioral approaches 

• Physiotherapy 

• Occupation therapy 

• Surgical therapy can release of distal lower limb nerves is not recommended for 

Pain diabetic sensorimotor polyneuropathy and can result in severe 

complications of foot and ankle surgery. If mononeuropathy due to entrapment 

is present, surgical intervention is a consideration following neurological 

consultation and/or nerve conduction studies. 

• Noninvasive Cortical Stimulation: Transcranial magnetic stimulation (TMS), 

Transcranial direct current stimulation (tDCS), Transcranial random noise 

stimulation (tRNS), Cranial electrotherapy (CES), Transcranial low-intensity 

focused ultrasound (T-LIFU) or subablative sonication. 

• Invasive Cortical Stimulation 

• Deep Brain Stimulation 

• Spinal cord stimulation 

• Neurofeedback 

• Transcutaneous electrical nerve stimulation 

• Acupuncture 

• Others 
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7. Algorithm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
VIII. SPECIAL CASES 

• Painful Somatosensory Seizures: Pain, as an aura or a symptom of epileptic seizures, 

appears to be rare (0.2% in a two recent large series). 

• Parkinson’s Disease (PD), Dystonia, and Corticobasal Syndrome: It affects the body 

side with predominant motor symptoms but also the unaffected side. 

• Poststroke Shoulder Pain: typically develops 2–3 months after stroke and persists for 

more than 1 year in 65% of the patients. Its etiology is unknown, but local factors 
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(spasticity, glenohumeral subluxation, capsular inflammation), peripheral neuropathy, 

central poststroke pain (CPSP), and autonomic dysfunction have been related. 

• Creutzfeldt–Jakob Disease: which affects younger subjects, presents usually with 

predominantly rapidly progressive psychiatric symptoms followed initially by sensory 

complaints like pain and dysesthesia and later by rapidly progressive neurological 

symptoms and signs. 

• Burning Mouth Syndrome: characterized by spontaneous burning pain arising from a 

visibly intact oral mucosa, normal findings in clinical examination, and no identifiable 

medical or local dental cause. 

• Headache Associated with Pontine Infarction: lesions of pain-processing: structures 

and descending pain pathways may play a role in the development of acute stroke- 

associated headache similar to other Central post-stroke pain. 

 
IX. VOLUTION AND PROGNOSIS 

In those diseases where peripheral nerves suffer damage through Wallerian or axonal 

degeneration, the prognosis is poorer, as the recovery of the nerve is more challenging. The 

axon must regenerate itself and reinnervate the affected muscle or organ for clinical 

improvement. 

The prognosis of diseases that occur secondary to segmental demyelination is more favorable 

because remyelination is achieved more quickly, allowing the return of function of the axon. 

 
X. COMPLICATIONS 

Complications of peripheral neuropathies include pain, altered sensation, muscle 

atrophy, and weakness. Diabetic peripheral neuropathy is infamous for complications, 

including foot ulcers, which can lead to gangrenous digits and limbs, sometimes progressing 

to amputation. 

 
XI. PREVENTION AND RECOMMANDATION 

• Always wear shoes 

• Keep floor clean 

• Check temperature before bathing with elbow 

• Don’t stay in one position for long period 

• Massage, 

• Yoga, meditations, exercises etc 

• Avoiding alcohol and smoking 

• Controlling blood sugar level 
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I. DEFINITION 

Peripheral neuropathy happens when the nerves that are located outside of the brain and 

spinal cord (peripheral nerves) are damaged. This condition often causes weakness, numbness and 

pain, usually in the hands and feet. It also can affect other areas and body functions including 

digestion and urination. 
 

 

II. EPIDEMIOLOGY 

The prevalence of peripheral neuropathy in the general population ranges from 1% to 7%, 

with higher rates among those older than 50 years. The most common identifiable causes of 

peripheral neuropathy include diabetes mellitus, nerve compression or injury, alcohol use, toxin 

exposure, hereditary diseases, and nutritional deficiencies. 

Peripheral neuropathy affects 25% to 50% of patients with diabetes, depending on factors 

such as the patient's age, number of years with diabetes, and level of diabetes control. Peripheral 

neuropathy is idiopathic in 25% to 46% of cases, and this is more common with increasing patient 

age. 

Risk factor 

• Diabetes, especially if your sugar levels are not controlled well. 

• Alcohol misuse. 

• Low levels of vitamins in the body, especially vitamin B-12. 

• Infections, such as Lyme disease, shingles, hepatitis B and C, and HIV. 

• Autoimmune diseases, such as rheumatoid arthritis and lupus, in which the immune system 

attacks your own tissues. 

• Kidney, liver or thyroid disorders. 

• Exposure to toxins. 

• Repetitive motion, such as those performed for certain jobs. 

• Family history of neuropathy. 
 

 

III. ETIOLOGY 

Most peripheral neuropathies fall into three etiologic categories, namely hereditary, 

toxic/metabolic, and those associated with systemic disease. 

1. Hereditary 

This is a large group of disorders in which the onset of symptoms is insidious and 

progression is indolent over years or decades. Three of these hereditary neuropathies will be 

discussed: 

• Charcot-Marie-Tooth Disease (Hereditary Sensory-Motor Neuropathy [HSMN I]). 

This is the most common hereditary neuropathy that has an autosomal dominant pattern 
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of inheritance. Phenotypic expression is often variable, such that affected family members 

of a propositus may have no symptoms and minimal neurologic findings. Characteristic 

clinical findings include striking atrophy of the calves, resulting in an inverted 

"champagne-bottle" appearance to the lower extremities. Peripheral nerves are often 

palpably enlarged. Large fiber sensory loss is present, with a marked reduction in 

vibratory perception and proprioception. Ankle jerk reflexes are lost. Since this is a 

demyelinating polyneuropathy, nerve conduction velocity measurements are 

characteristically slow, at approximately 50% of normal values. 

• Dejerine-Sottas Disease (HSMN II). This is a rare pediatric disorder with autosomal 

recessive inheritance that causes severe weakness and numbness, markedly enlarged 

peripheral nerves with "onion-bulb" formation and markedly slowed conduction 

velocities. 

• Refsum's Disease (HSMN III). This autosomal recessive disorder is caused by an 

enzymatic defect that results in accumulation of phytanic acid. The clinical triad includes 

peripheral neuropathy, retinitis pigmentosa and dry, scaly skin. Treatment includes 

dietary restriction of phytanic acid and plasmapheresis. 

2. Toxic/Metabolic 

Numerous drugs and toxins can cause peripheral neuropathy. A partial list follows: 

• Drugs: amiodarone, cis-platinum, dapsone, INH, phenytoin, pyridoxine, vincristine, 

nitrofurantoin, ddI, ddC. 

• Toxins: heavy metals including mercury, arsenic, lead, zinc and thallium; alcohol; and 

the organophosphates. 

3. Neuropathy Associated with Systemic Diseases 

• Numerous systemic diseases are associated with neuropathy. Among the most common 

systemic disorders are: uremia; porphyria; vitamin B12 deficiency; amyloidosis; 

hypothyroidism; lymphoma, including Hodgkins' disease; multiple myeloma; 

cryoglobulinemia; vasculitis, including systemic lupus erythematosus (SLE), rheumatoid 

arthritis and polyarteritis nodosa; sarcoidosis. 

• A purely sensory neuropathy can be seen with several carcinomas, especially oat cell 

carcinoma of the lung. 

• Four systemic infections have a high incidence of neuropathy, including leprosy, 

syphilis, HIV and diphtheria. 

• Diabetes mellitus is perhaps the most common cause of neuropathy in the United States. 

Both symmetric and asymmetric diabetic neuropathies can occur, as follows: 

o Symmetric polyneuropathies: These are the most common and include a 

sensory/motor polyneuropathy and an autonomic neuropathy. 

o Asymmetric neuropathies are less common. Mononeuropathy multiplex results in 
simultaneous dysfunction of several peripheral nerves, and is due to ischemic 
infarction of the vasa nervorum. Cranial neuropathies, truncal radiculopathies and 
diabetic amyotrophy (ischemic infarction of the lumbosacral plexus) are other 
forms of asymmetric neuropathies. Entrapment neuropathies, including carpal 

tunnel syndrome, are also commonly seen in diabetics. 

 
Distribution 

Nerve damage in peripheral neuropathy may be symmetrical generalized, multifocal or 

focal. 
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• Symmetrical generalized polyneuropathies produce signs and symptoms in a distal-to- 

proximal gradient, the so-called "stocking-glove" pattern. The reason for this is that the "offending 

agent" causing the neuropathy affects protein synthesis in the cell body of the peripheral nerve. 

Hence, neuronal dysfunction will first occur in the distal portions of the longest axons, and thus 

produce symptoms of weakness and numbness in the most distal portions of the extremities, i.e. 

the feet and hands. 

• Multifocal Neuropathies (Mononeuropathy Multiplex): Patients with these forms of 

neuropathy develop more-or-less simultaneous dysfunction of several peripheral nerves. The 

underlying pathologic mechanism is felt to be ischemic infarction of the vasa nervorum due to 

vasculitis, as can occur with SLE, rheumatoid arthritis, polyarteritis nodosa and diabetes mellitus. 

These neuropathies are frequently painful and cause profound weakness. Prognosis for recovery 

is good, assuming that the underlying disease process leading to nerve infarction can be 

suppressed. 

• Focal Neuropathies (Mononeuropathies): Traumatic injuries and entrapment of peripheral 

nerves at the usual sites of compression are the most common causes of focal mononeuropathy. 

The most frequently seen entrapment neuropathies include: 

o Compression of the median nerve across the wrist (carpal tunnel syndrome) 

o Compression of the ulnar nerve across the elbow (tardy ulnar palsy) 

o Compression of the radial nerve at the spiral groove (Saturday night palsy) 

o Compression of the peroneal nerve at the fibular head (peroneal nerve palsy) 

o Compression of the distal branches of the tibial nerve at the ankle (tarsal tunnel syndrome) 

 
IV. PATHOPHYSIOLOGY 

There are three major pathologic mechanisms causing peripheral neuropathy: distal 

axonopathy, myelinopathy, and neuronopathy. 

Distal Axonopathy: 

In this form of neuropathy, a metabolic abnormality causes failure of protein synthesis 

and axonal transport, resulting in degeneration of distal regions of axons. For this reason, axonal 

neuropathies characteristically produce a "stocking-glove" distribution of numbness and 

weakness. 

Small-diameter axons are most susceptible to metabolic injury because of their small 

neuronal size and lack of "reserve". Hence, initial symptoms of an axonal neuropathy typically 

include autonomic dysfunction and small-fiber sensory modalities, including loss of pain and 

temperature perception, since these modalities are subserved by small, unmyelinated or thinly 

myelinated axons. 

Myelinopathy: 

An immune-mediated attack on peripheral nervous system myelin is the characteristic 

pathologic change in this group of neuropathies. Guillain-Barre syndrome (GBS) and chronic 

inflammatory demyelinating polyneuropathy (CIDP) are the two most common forms of 

demyelinating polyneuropathy. 

GBS is a monophasic, immune-mediated demyelinating neuropathy that frequently 

follows a viral infection and causes an acute and frequently severe progression of weakness and 

numbness over several weeks. CIDP is a chronic demyelinating polyneuropathy that can have a 

slowly progressive or a relapsing course. In both of these neuropathies antibodies have been found 

that cross-react with peripheral nerve myelin. Elevated CSF protein and slowed nerve conduction 

velocities are characteristic of the demyelinating neuropathies. 
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In general, demyelinating neuropathies affect large-diameter, myelinated axons at the 

start of the illness, and hence produce significant motor weakness and large-fiber sensory loss, 

including loss of vibratory perception and proprioception. 

In diphtheritic neuropathy, the bacterium produces a toxin that inhibits Schwann cell 

synthesis of myelin constituents, producing severe weakness and large-fiber sensory loss. 

Neuronopathy: 

Selective involvement of the cell bodies of motor, sensory and autonomic nerves is the 

hallmark of this group of neuropathies. 

• Somatic motor neuronopathies result from isolated involvement of the anterior horn cells. 

Amyotrophic lateral sclerosis and the spinal muscular atrophies are two examples of somatic motor 

neuronopathies. 

• Somatic sensory neuronopathies result from disruption of the metabolism of sensory nerve cell 

bodies, followed by degeneration of their processes. Special permeability of the blood vessels in 

the dorsal root and Gasserian ganglia make these neurons particularly vulnerable to certain toxins. 

Two common examples of somatic sensory neuronopathies include the paraneoplastic subacute 

sensory neuropathy seen with oat-cell carcinoma of the lung, and the sensory neuronopathy 

associated with Sjogren's syndrome. 

• Autonomic Neuronopathy: This unusual group of neuropathies results from isolated 

involvement of post-ganglionic autonomic neurons and causes idiopathic orthostatic hypotension. 

Modality 

Peripheral neuropathies can be sub-classified based on their involvement of motor, 

sensory or autonomic neurons. 

• Modality-Specific Neuropathies: The somatic motor, somatic sensory and autonomic 

neuronopathies described above are examples of modality-specific neuropathies. The pathologic 

lesion in this group of neuropathies is confined to the cell bodies. 

• Mixed-Modality Neuropathies: The majority of peripheral neuropathies is not modality- 

specific, and includes various combinations of motor, sensory and autonomic dysfunction. The 

reason for this finding is that most peripheral nerves include a mixture of motor, sensory and 

autonomic axons. Hence, axonal neuropathies typically present with mixed symptomatology. 

Likewise, since most axons are myelinated to a greater or lesser extent, demyelinating neuropathies 

also produce a mixture of motor, sensory and autonomic symptoms. 

 
V. DIAGNOSIS 

1.Clinic 

Symptoms 

Since the peripheral nervous system consists of motor, sensory and autonomic nerves, 
symptoms can fall into all three of these categories. 

• Sensory symptoms include distal dysesthesias, pain and numbness. A characteristic 

pattern of numbness is one in which the distal portions of the nerves are first affected, the 

so-called "stocking-glove" pattern. This pattern occurs because nerve fibers are affected 

according to length of axon, without regard to root or nerve trunk distribution. 

• Motor symptoms include weakness, which once again is distal, and typically involves 

extensor groups rather than flexor groups of muscles. 

• Autonomic dysfunction is common and includes orthostasis, impotence in males and 

gastroparesis. 
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Signs 

Signs of peripheral neuropathy also include sensory, motor and autonomic components. 

• Sensory disturbance is manifest as distal loss of pin, temperature and vibratory 

perception as well as proprioception. Initial signs are frequently confined to the toes and 

feet. A positive Romberg sign is frequently present due to proprioceptive loss in the lower 

extremities. 

• Motor signs include distal weakness, primarily in extensor groups, and most prominent 

in the lower extremities initially. Distal muscles are often atrophic, and one should 

carefully assess the bulk of the extensor digitorum brevis muscles in the feet and of the 

intrinsic muscles of the hands. Muscle tone is reduced and often is flaccid. 

• Muscle stretch reflexes are frequently lost, and most patients with peripheral neuropathy 

have absent ankle jerks as one of the first signs of the disorder. 

• The most prominent autonomic sign of neuropathy is orthostatic hypotension. 

2.Investigation 

Laboratory studies play an important role in diagnosing and categorizing the peripheral 

neuropathies. Electrodiagnostic studies are helpful in quantitating the neuropathy, while 

blood and urine studies are helpful in identifying an etiology. 

Electrodiagnostic Studies 

Nerve Conduction Study: 

The recording and measurement of the compound nerve and muscle action potential 

elicited in response to a single supramaximal electrical stimulus, to measure the terminal 

latency, amplitude and duration of the evoked potential, as well as the conduction 

velocity. 

Nerve conduction studies are helpful in documenting that a neuropathy exists, 

quantitating the severity, and noting the distribution of the neuropathy, i.e. whether it is 

distal, proximal or diffuse. In addition, nerve conduction studies can provide information 

on the modality involved, i.e. motor versus sensory, and can also give clues as to the 

underlying pathology, whether axonal or demyelinating. 

Demyelinating neuropathies (neuropathies due to loss or destruction of myelin) result 

in slowed conduction velocities and prolonged distal latencies, because conduction 

velocity is proportional to the velocity of the largest-diameter myelinated fibers. 

Dispersion of evoked compound action potentials (CAP) can also be seen in 

demyelinating neuropathies, because all of the action potentials elicited in response to a 

single electrical stimulus will not reach the recording potential at the same time. Severe 

demyelinating neuropathies can also produce conduction block, which is a major decrease 

in amplitude of the muscle CAP upon proximal stimulation of its nerve as compared to 

distal stimulation. 

Axonal neuropathies (neuropathies due to loss of axons or their cell bodies) generally 

result in a reduced amplitude of the compound motor or sensory nerve action potentials. 

Electromyography (EMG): 

The recording and study of insertional, spontaneous, and voluntary electrical activity of 

muscle. 

This test allows one to physiologically evaluate the motor unit, including the anterior horn 

cell, peripheral nerve, and muscle. EMG is helpful when evaluating patients with 

weakness, in that it can help one determine whether weakness is due to anterior horn cell 
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disease, nerve root compression, peripheral neuropathy, or an intrinsic disease of muscle 

itself (myopathy). 

EMG can differentiate acute denervation from chronic denervation, and may thus give an 

indication as to the time course of the lesion causing the neuropathy. 

• Acute Denervation: Fibrillations and positive waves are present indicating spontaneous 

discharge of individual muscle fibers. 

• Chronic Denervation: Voluntary motor unit potentials are of large amplitude and long 

duration, and are frequently polyphasic, because the motor units are enlarged as a result 

of re-innervation of adjacent previously denervated muscle fibers. Recruitment of 

additional motor units in response to increasing the force of muscular contraction is 

reduced for the same reason. 

• Demyelinating Neuropathy: A decreased recruitment pattern is seen, since 

demyelination interferes with conduction of individual action potentials along the course 

of a peripheral nerve. Because denervation and reinnervation of muscle fibers are not 

features of demyelinating neuropathies, the configuration of the voluntary motor unit 

potentials is usually normal, and fibrillation potentials are not seen. 

Nerve Biopsy 

There are few indications for nerve biopsy when evaluating peripheral neuropathy. In 

general, a nerve biopsy is performed to evaluate asymmetric, multi-focal neuropathies. 

The sural nerve is frequently biopsied, since this is a purely sensory nerve that is easily 

obtained. In the upper extremity, the superficial radial nerve may be biopsied if necessary. 

The nerve specimen is typically evaluated by means of light and electron microscopy. 

Semi-thin plastic embedded sections, stained with toluidine blue, are helpful for 

evaluating the myelin sheaths. Teased nerve fiber preparations are also helpful to look for 

demyelination and remyelination. 

Sural nerve biopsies are particularly helpful when evaluating patients with a clinical 

picture of mononeuropathy multiplex, the basis of which is still unclear after other 

laboratory investigations are complete. Vasculitis, amyloidosis, leprosy and sarcoidosis 

can be accurately diagnosed by means of nerve biopsy. 

Performing a nerve biopsy routinely in the evaluation of symmetric, distal 

polyneuropathies is usually fruitless, in that the pathologic diagnosis most often reveals 

"chronic neuropathy with mixed axonal-demyelinating features", a non-specific finding 

of little clinical benefit. 

Blood Studies 

Routine blood studies should be obtained in all patients with peripheral neuropathy in 

order to screen for reversible causes. The following blood tests are recommended: 

o Complete blood count 

o Chemistry profile 

o Sedimentation rate 

o Thyroid studies 

o Vitamin B12 level 

o ANA, rheumatoid factor 

o Serum protein electrophoresis, serum immuno-electrophoresis 

o RPR and HIV (if the clinical situation warrants) 
Urine Studies 

The following studies are recommended to screen for reversible causes of neuropathy: 
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o Heavy metal screen (Hg, Pb, Zn, As) 

o Urine protein electrophoresis, urine immuno-electrophoresis 

o Watson-Schwartz test (qualitative test for porphobilinogen) 
Chest x-ray, helpful to screen for asymptomatic lung cancer that can sometimes cause a 

purely sensory neuropathy. 

 
VI. DIFFERENTIAL DIAGNOSIS 

• Radiculopathy 

• Neuritis (eg, brachial neuritis) 

• Fibromyalgia 

• Compartment syndrome 

• Peripheral arterial disease 

• Vasculitis 

• Spinal cord tumor (eg, meningioma, medulloblastoma, metastases, ependymoma) 

• Guillain-Barré syndrome 

• Sensory ganglionopathy 
 

 

VII. MANAGEMENT 

1. Objective 

- Manage the condition causing your neuropathy 

- Improve symptoms. 

2. Critical sign 

Most commonly with sepsis, respiratory failure, multisystem organ failure, or septic 

inflammatory response syndrome (SIRS) 

3. Mortality risk factor 

The risks of all-cause and cardiovascular mortality were significantly higher for adults with 

diabetes and PN compared to those without PN. Adults with diabetes are known to have a 2– 

4 times higher cardiovascular risk compared to adults without diabetes 

4. Outpatient management 

-Foot care 

-Physical therapy (Gait and balance exercices) 

-Rehabilitation Therapy (Ankle supports,..) 

-Occupational Therapy 

5. First-line treatment 
Neuropathy Associated With Systemic Illness 

Treatment of the systemic illness frequently results in improvement in neuropathic symptoms. 

Since nerves regenerate slowly, at a rate of about one mm per day, recovery is often prolonged 

and may take months to years. 

Immune-mediated Neuropathies 

The immune-medicated neuropathies include those associated with vasculitis (SLE, 

rheumatoid arthritis or polyarteritis nodosa), and the immune-mediated demyelinating 

neuropathies (Guillain-Barre syndrome and CIDP). 

Corticosteroids: 

https://www.sciencedirect.com/topics/nursing-and-health-professions/sepsis
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By virtue of their immunosuppressive effects, corticosteroids have been found to be effective 

in treating the vasculitic neuropathies as well as CIDP. Corticosteroids may be given daily or 

on an every-other-day regimen, depending on the severity and tempo of the disease. The 

typical initial dose of corticosteroids for the treatment of these neuropathies is 1 mg/kg/day of 

prednisone (or 2 mg/kg every-other-day). 

Corticosteroids have never been proven to be effective in treating Guillain-Barre syndrome, 

and hence are not recommended for this disorder. 

Immunosuppressives: 

Azathioprine, cyclophosphamide, cyclosporine, mycophenolate and methotrexate are all used 

in the treatment of autoimmune diseases. Each of these medications has potential serious 

toxicity. 

Azathioprine is frequently used, in combination with steroids, to treat autoimmune 

neuropathies because of its steroid-sparing effect. Concurrent use of these two medications 

allows corticosteroids to be tapered more quickly and more completely once the neuropathy 

is brought under control. 

The usual dosage of azathioprine is 2-3 mg/kg/day given in divided doses. This medication 

has a delayed beneficial effect and several months are required before an effect may be seen. 

The erythrocyte mean cell volume (MCV) provides an index of therapeutic effect: a slight 

elevation in MCV suggests that the dose of azathioprine is appropriate. 

Azathioprine is metabolized by xanthine oxidase, and medications that block this enzyme, 

such as allopurinol, should be avoided since concurrent use can cause azathioprine toxicity. 

Plasmapheresis: 

In this procedure, blood is removed from the patient, plasma is separated from blood cells and 

discarded, and blood cells are resuspended in colloid solution and reinfused. Plasmapheresis 

is effective in treating patients with immune-mediated neuropathies such as those caused by 

cryoglobulins, SLE, rheumatoid arthritis or polyarteritis nodosa. In addition, individuals with 

GBS and a large subset of patients with CIDP benefit from this procedure. 

The effects of plasma exchange can be summarized as "fast, temporary, and expensive". This 

procedure does not, by itself, induce permanent remission, and the ideal application is 

therefore in acute, self-limited disorders such as GBS. Plasma exchange may also have 

application in chronic diseases, such as CIDP, where rapid therapeutic effects may 

occasionally be required. 

 
Intravenous Immunoglobulin (IVIg): 

IVIg is pooled, human IgG in a form that is safe for intravenous administration. How IVIg 

affects immunologic function is unknown, but three putative mechanisms have been 

postulated: 

• Administration of IVIg floods the recipient with an enormously diverse array of antibody 

molecules, some of which are anti-idiotypic antibodies which may neutralize auto-antibodies 

in the patient, thereby increasing their clearance and perhaps down-regulating their 

production. 

• IVIg inhibits the binding of activated complement to target cells, thus reducing complement- 

mediated damage to cell membranes. 

• IVIg infusion is a potent stimulus that down-regulates immunologic production. 
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To date, IVIg has been found to be as effective as plasma exchange in treating many 

immunologic disorders, including Guillain-Barre syndrome and CIDP. IVIg is also reported 

to be beneficial in treating the polyneuropathy associated with IgG or IgM paraproteins.  

Side  effects  of  IVIg  include  fever,  myalgia,  headache,  rash,  and  occasionally  aseptic 

meningitis and renal failure. The cost of IVIg is equivalent to that of plasma exchange. 

6. Treatment adjustment 

Numerous symptomatic treatments for the pain of peripheral neuropathy are available, and all 

have their relative risks and benefits. 

Tricyclic Compounds: 

Drugs in this category include amitriptyline, nortriptyline, desiprimine, imiprimine and 

duloxetine. These drugs inhibit the re-uptake of the catecholamine neurotransmitters 

epinephrine and norepinephrine as well as serotonin, and thus may enhance central pathways 

that suppress pain transmission. The tricyclic compounds are quite useful for treatment of the 

burning, dysesthetic pains seen with peripheral neuropathies. Most of these drugs are sedating 

and, when given at bedtime, promote sleep. 

Effective dosages of these drugs for treating chronic neuropathic pain are typically lower than 

the dosages used for treating depression. We recommend starting with a low single dose at 

bedtime and slowly increasing the dose over several weeks. Patients should be informed that it 

may take several weeks before full therapeutic effects are realized. 

Anticonvulsants: 

Drugs in this category include carbamazepine, phenytoin, gabapentin and lamotrigine. 

These drugs stabilize neuronal membranes and may thus prevent neuronal “short-circuits” that 

lead to neuropathic pain. The anticonvulsant drugs are quite useful in treating the lancinating 

pains frequently seen with trigeminal neuralgia and in some other peripheral neuropathies. 

Effective dosages for treating neuropathic pain are similar to the dosages used for treating 

seizures. Blood levels of these drugs may be monitored and dosages adjusted as needed. 

Lamotrigine, a new anti-seizure drug effective for primary generalized seizures, can cause a 

severe and fatal cutaneous hypersensitivity reaction if the starting dosage is high, and therefore 

must be started at a very low dose with a very gradual dosage escalation. 

Topicals: 

Capsaicin, a drug that impedes pain transmission by depleting substance P from sensory nerve 

fibers, has been found effective in treating refractory neuralgia in several studies. The cream 

must be applied several times daily to be effective, and patients frequently experience severe 

burning following each application for one- or two-weeks following initiation of treatment. 

Transdermal lidocaine (Lidoderm), a local anesthetic, also appears to be effective for some 

patients with neuropathic pain syndromes. This drug is available as an adhesive patch that may 

be cut to size and replaced every 12 hours. 

 
Surgery 

Surgical release of tendons, scar tissue and bony ridges is beneficial in treating many forms 

of entrapment neuropathy. Nerve transposition may play a role as well in certain clinical 

circumstances. 
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7. Algorithm 
 

 

 
 
 

VIII. SPECIAL CASES 

• Sensory nerve dysfunction may produce no symptoms; symptoms of tingling, numbness, 

or burning; or a sense of “walking on eggshells” or a “funny sensation” under the ball of the foot. 

When motor nerves are affected, the prominent feature is foot deformities, particularly the claw- 

toe deformity. When autonomic nerves are affected, sweating is lost, and dry, cracked skin may 

result. 

• In someone complaining of painful, burning feet, differential diagnoses in addition to 

diabetes would include alcohol toxicity, HIV infection, underlying malignant tumor, or 

amyloidosis. If carpal tunnel syndrome accompanies peripheral neuropathy, thyroid disease, 

rheumatoid arthritis, diabetes, and amyloidosis are more likely. Onset of symptoms is another clue 

to the etiology of different neuropathies, with “entrapment” causes having a more gradual, chronic 

nature and mononeuritis being sudden and acute. 
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• In B12 deficiency, neurological symptoms may be present even without anemia and may 

take up to 18 months to resolve. 
 

 

IX. EVOLUTION AND PROGNOSIS 

The effects of peripheral neuropathy depend on the cause, the nerves it affects, your 

medical history, treatments you receive and more. 

Peripheral neuropathy can be a temporary concern, or it can be permanent. How long it lasts 

depends on what caused it, the extent of the damage — if any — that it caused, the treatments and 

more. 

Peripheral neuropathy is most likely to be permanent with chronic conditions like type 2 

diabetes, autoimmune diseases and genetic conditions. 

Peripheral neuropathy is usually not dangerous, but it can have very disruptive effects on your life. 

These effects are usually not as severe when it only affects one nerve or a limited group of nerves. 

The more nerves it affects, the greater the potential impact. 

The outlook also depends partly on your symptoms. Pain from peripheral neuropathy is 

usually the most disruptive symptom, but medications or other treatments may help. Autonomic 

symptoms are among the most serious because they involve your body’s vital functions. When 

those don’t work correctly, it can have very severe — and sometimes dangerous — effects. 

Motor and sensory symptoms can also greatly disrupt your ability to work and go about 

your daily activities. They can cause problems — sometimes severe — with mobility, balance and 

coordination. Sensory symptoms are also disruptive, especially when they involve pain or affect 

your ability to control what you do with the affected body part(s). 

Lastly, treatments can make a big difference in outlook. Some treatments can greatly 

reduce or even stop symptoms, but this varies. 

If you have peripheral neuropathy, it’s important to follow your healthcare provider’s 

guidance. That includes seeing them as recommended, taking medications or treatments as 

prescribed and modifying your life to protect yourself and manage your symptoms. The actions 

you can take also vary widely depending on many factors, and what helps one person may not be 

as effective for another. 
 

X. COMPLICATION 

Complications of peripheral neuropathy can include: 

-Burns, skin injuries and wounds on the feet. You might not feel temperature changes or pain 

on parts of your body that are numb. 

-Infection. Your feet and other areas that lack sensation can become injured without your 

knowing. Check these areas regularly, wear close-toed, well-fitting shoes and treat minor injuries 

before they become infected, especially if you have diabetes. 

-Falls. Weakness and loss of sensation may be associated with lack of balance and falling. 

Installing handrails in the bathroom, using canes or walkers when needed, and ensuring that you 

are walking only in well-lit rooms can decrease fall risk. 
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XI. PREVENTION AND RECOMMENDATION 

Not all cases of peripheral neuropathy can be prevented. However, for people with 

diabetes, maintaining normal blood sugar levels can help prevent the onset of peripheral 

neuropathy.Work with your endocrinologist (a doctor who specializes in the conditions affecting 

the adrenal and pituitary glands, like diabetes) to find the best treatment plan to help prevent this 

and other potential complications of diabetes. 

Manage underlying conditions 

The best way to prevent peripheral neuropathy is to manage medical conditions that put you at 

risk. 

Make healthy lifestyle choices 

These habits support your nerve health: 

Eat a diet rich in fruits, vegetables, whole grains and lean protein to keep nerves healthy. Protect 

against low levels of vitamin B-12 by eating meats, fish, eggs, low-fat dairy foods and fortified 

cereals. If you're vegetarian or vegan, fortified cereals are a good source of vitamin B-12, but talk 

to your health care professional about B-12 supplements. 

Exercise regularly. With a health care professional's OK, try to get at least 30 minutes to one hour 

of exercise at least three times a week. 

Avoid factors that may cause nerve damage. These factors can include repetitive motions, exposure 

to toxic chemicals, smoking and drinking too much alcohol. 
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I. DEFINITION 
 

Sciatica is a pain starting from the lower lumbar region and radiating to a lower limb 

(or even both), related to damage to the sciatic nerve (L5 or S1 roots). 
 

II. EPIDEMIOLOGY 
 

• There appears to be no gender predominance. 

• Peak incidence occurs in patients in their fourth decade. 

• Lifetime incidence is reported to be between 10% to 40%. 

• An annual incidence of 1% to 5%. 

• No association with body height has been established except in patients aged 50 to 60. 

• It rarely occurs before age 20 unless secondary to trauma. 

• Some studies do suggest a genetic predisposition. 

• Physical activity increases incidence in those with prior sciatic symptoms and decreases 

in those with no prior symptoms. 

• Occupational predisposition has been shown in machine operators, truck drivers, and 

jobs where workers are subject to physically awkward positions. 
 

III. ETIOLOGY Lumbar disk pathologies (intervertebral disk herniation) 
 

• Lumbarthrosis 

• Lumbar spinal stenosis 

 
IV. PATHOPHYSIOLOGY: The pain is caused by any condition that impact or 

compress The sciatic nerve or its nerve root. 

 

Table 1: Topography of sciatica 
 

 Sensory territory Deep tendon reflex Motor deficit 

 
 
 
 
 

 
Nerve 

root 

 
 
 
L5 

 

- Posterolateral aspect of thigh 

- Posterolateral aspect of leg 

- Ankle bracelet, back of foot, 

1st toe 

 Extensor hallucis 

longus, extensor 

digitorum longus 

Anterior tibial 

Fibular 

Gluteus medius 
 
 
 
S1 

- Posterior surface of thigh and 

leg 
- Heel 

- Sole, lateral edge of the foot, 

5th toe 

Achilles Triceps surae 

Hamstrings 
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V. DIAGNOSIS 

1. Clinical signs and symptoms 

A. History taking 

Site and path of pain (or paresthesia if the path of pain is limited): 

• Is irradiation accompanied by lower back pain? 

• Is pain irradiating to one limb or both limbs? 

• Is there a precise path? which could be: 

o L5: buttock, posterolateral thigh, lateral knee, lateral or anterolateral leg, 

lateral malleolus or premalleolar groove, dorsum of foot, hallux or first two 

or three toes; 

o S1: buttock, posterior thigh, popliteal fossa, posterior leg (calf), calcaneal or 

lateral retro-malleolar tendon, heel, sole or lateral edge of the foot up to the 

fifth toe. 

 
Type of pain: 

• Usually mechanical pain (mainly daytime pain, increased pain with activity and 

improvement with rest). 

• Sometimes it can be inflammatory pain; meaning nighttime pain, waking up the 

patient at night, associated with prolonged morning stiffness; inflammatory pain 

should prompt physician to search for symptomatic sciatica. 

 
Onset: 

• sudden, after physical effort for common sciatica; 

• insidious, progressive pain occurring without a triggering factor is more in favor of 

a symptomatic origin. 

 
Evolution : 

• For common sciatica: usually maximum immediate pain with gradual 

improvement; 

• Progressive worsening of pain should prompt physician to search for symptomatic 

sciatica. 

 
Previous episodes of low back pain 

Thus, the questioning points towards common sciatica or symptomatic sciatica: 

(Note: in french reference, sciatica is further divided into 2 subtypes: “lombosciatique 

commune” and “lombosciatique symptomatique”. This subdivision is not mentioned 

in any english references.) 

• Common  sciatica:  monoradicular  (L5  or  S1),  mechanical  pain,  triggered  by 

activity, history of acute lumbar pain; 

• Symptomatic sciatica: multi-radicular, inflammatory pain, of increasing intensity, 

without associated low back pain, without triggering by physical effort, occurring 

in an elderly subject. 
 

B. Physical examination 

The physical examination looks for the following: 

• An  antalgic  posture:  irreducible  lateral  inflection  due  to  lumbar  contracture, 

suggestive of a herniated disc; 

• Straight leg raise test (Signe de Lasègue): triggering of radicular (and not lumbar) 

pain when lifting the leg in a straight position; we can also find a crossed straight 
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leg raise test (Lasègue croisé) (the radicular pain is reproduced by lifting the limb 

contralateral to the pain); 

• A motor deficit by analytical testing of the muscles of the territory concerned. More 

generally, walking on heels, which tests the levator muscles of the foot, will detect 

an L5 deficit. Walking on toes, testing the triceps surae, will identify an S1 deficit. 

This deficit will be quantified and will make it possible to identify serious sciatica 

in the event of a motor deficit with a strength score of 3 or less; 

• Deep sensory impairment, or superficial sensory impairment to the pinprick test and 

temperature test (hypoesthesia or dysesthesia), suggestive of posterior cord damage. 

Sensory impairment is not part of the seriousness of lumboradicular pain; 

• Loss of calcaneal tendon reflex, suggestive of S1 damage; 

The existence of cauda equina syndrome: hypo- or saddle anesthesia on the 

symptomatic side, loss of tone of the anal sphincter, dysuria or urinary retention, urinary 

or fecal incontinence. 
 

2. Investigation 
 

In the absence of red flags, typical common sciatica does not initially require any 

additional testing before initiating drug treatment. 
 

• If symptomatic sciatica is suspected: imaging of the spine and search for an 

inflammatory syndrome will be prescribed, depending on the etiology sought. 

• If invasive procedure planned (infiltration, surgery): spinal imaging is 

recommended (MRI or, if not available, CT scan) and biological assessment with 

hemostasis. 
 

Standard x-rays are not mandatory. However, they are useful for detecting subclinical 

spinal disorders (scoliosis, kypho-scoliosis, spondylolisthesis) or a transitional 

anomaly, important for the interpretation of cross-sectional images. 
 

It is common to find anatomical anomalies on imaging examinations with no clinical 

correspondence: a disc overhang or even a herniation without conflict at another level, 

posterior interapophyseal osteoarthritis, an angioma, etc. These anomalies and their 

lack of concordance with the clinical must be explained to the patient so that he or she 

understands why they are not integrated or targeted by the proposed treatment. 
 

When to request them? 

• For uncomplicated common sciatica, cross-sectional imaging studies (CT, MRI) are 

unnecessary unless infiltration or surgical treatment is considered. 

• Serious sciatica (paralyzing or with cauda equina syndrome, hyperalgesic) justifies 

urgent treatment in a medico-surgical environment, during which cross-sectional 

imaging will be carried out (CT or most often MRI immediately), in order to clarify 

the mechanism of injury before possible surgery. 
 

Which one(s) to request? 

• MRI is more informative, allowing visualization of all structures (bones, discs, 

roots); it is more and more often favored when it is accessible. 

• CT allows you to clearly visualize the bony structures, as well as the herniated disc. 
 

What to expect? 

CT: search for concordance with the clinic, specifies the type of hernia (median, 

paramedian, foraminal and extraforaminal and sub- or extraligamentous, migrated or 

excluded). 
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VI. IFFERENTIAL DIAGNOSIS 

• Lumbocruralgia: pain from lesion in L3 and L4 nerve 

• Piriformis syndrome: injury or inflammation to the piriformis muscle can produce 

sciatica symptoms due to its proximity to the sciatic nerve. 

• Sciatica due to more severe disease: 

– Cancer metastasis, lymphoma 

– Infectious spondylodiscitis (Pott’s disease) 

– Intraspinal tumor: neurinoma, schwannoma 

– Infectious meningoradiculitis (herpes, zona, HIV, Lyme) 

– Spondyloarthritis 

– Epidural abscess 

− Epidural hematoma. 
 

VII. MANAGEMENT 

1. Objective Pain relief: 

• Screening of patients requiring urgent surgery 

• Prevention of recurrences 

2. Critical sign that should alert the physician as it may require urgent surgery: 

• Motor deficit, with muscle strength score of 3 or less; 

• Cauda equina syndrome: genito-sphincteric dysfunction: urinary urgency or 

urinary incontinence, fecal incontinence, dysuria, urinary retention, loss of morning 

erections, saddle anesthesia 

• Severe pain (resistant to treatment with strong opioids). 

3. Mortality risk factor: 

• Personal factors: 

– Age (peak 45-64 years) 

– Smoking 

– Mental stress 

• Occupational factors: 

– Strenuous physical activity;  for example,  frequent lifting,  especially  while 

bending and twisting 

– Driving, including vibration of whole body. 
 

4. Outpatient management: 

Apart from severe sciatica that is associated with critical signs, sciatica patients can be 

treated symptomatically with medications at home. 
 

5. First-line treatment Oral analgesics: 

Level 1 or 2 analgesics, NSAID, myorelaxants for a few days. Bed rest is not 

recommended. 
 

6. Treatment adjustment: 

In case  of symptomatic  treatment  failure:  intra  epidural  corticosteroids  injections 

under ultrasound can be proposed. Surgical intervention may be discussed as well. 
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7. Algorithm 
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VIII. SPECIAL CASES 
 

Symptomatic sciatica 
 

These are pains which are not due to a disc or osteoarthritic pathology but which are 

the manifestation of more severe conditions or those requiring specific therapeutic care. 
 

The history is the most important, the clinical examination being often poor. Clinical features 

(Table 2) and history guide the diagnosis. 
 

Table 2: Clinical elements pointing towards symptomatic radiculalgia. 
 

 
Suspected pathology 

 
History 

Physical 

examination 

Additional 

examinations 

Metastasis, lymphoma – Age > 50 years 

– History of osteophilic 

cancer (lung, kidney, 
breast, prostate, 

thyroid) 

– Alteration of general 

condition 
– Lower back pain with 

progressive onset, 

without triggering 

factor, worsening 

pain, mixed or 

inflammatory pain 

– Motor or sensory 

deficit 

– Possible cauda 

equina syndrome 

– Indurated prostate 

– Breast tumor 

– Lymphadenopathy 

– MRI of the spine 

– Search for the 

primary according to 
the suspected 

etiology 

– Biopsy of the 

lesion 

Infectious 

spondylodiscitis 

– History of procedure 

on the spine 

(infiltration, surgery) 

– Immunosuppressive 

factors (diabetes, 

immunosuppressant) 

– Active infection 

(dental, endocarditis) 
– Inflammatory pain 

– General signs (fever, 

chills) 

– Skin wound or 

abscess 
– Major spinal 

stiffness 

– Recent heart 

murmur 
– Motor or sensory 

deficit 

– Possible cauda 

equina syndrome 

– X-ray of the spine 

(F + P) (normal at 

the beginning, allows 

the evolution of bone 

damage to be 

assessed) 

– MRI of the spine 

– Search for 

biological 

inflammatory 

syndrome 

– Etiology of 

infection (blood 

cultures, ECBU) 

– Discovertebral 

biopsy 

Intraspinal tumor 

(neurinoma, 
schwannoma) 

– Inflammatory pain 

– Nocturnal pain giving 

in to orthostatism 

(syndrome du lion en 

cage) 

– Multidirectional 

stiffness 
– Lesional or sub- 

lesional neurological 

signs 

– MRI of the spine 

– Depending on the 

suspected etiology: 

biopsy or immediate 

excision 

Infectious 

meningoradiculitis 
(herpes, shingles, 

HIV, Lyme) 

– Absence of triggering 

traumatic factor, no 
spinal syndrome 

– Infectious context, 

tick bite 
– Meningeal syndrome 

– Multi-radicular 

irradiation, motor or 
sensory deficit 

extended to other 

territories 
– Skin lesions 

– Microbiological 

serologies and/or 
viral PCR 

– Lumbar puncture 
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Spondyloarthritis – Male < 40 years old 

– Family history of 

spondyloarthritis 
– Personal history   of 

tilting buttock pain, 

talagia, uveitis, 

psoriasis, diarrhea 

– Truncated sciatica 

pain: buttock, posterior 
irradiation  stopping  at 

the knee 
– Inflammatory pain 

– Sensitivity to NSAIDs 

– Sacroiliac pain 

– Skin psoriasis 
– MRI  of  the  spine 

and sacroiliacs 

– HLA-B27 

 

IX. EVOLUTION AND PROGNOSIS 
• The prognosis for sciatica due to disk herniation is generally favorable, with most 

patients showing substantial improvement over months. 

• Two-thirds of patients have spontaneous regression of the herniated portion of the disk 

over 6 months. 

• Surgery is also an important option for patients who have disabling radicular pain 

despite optimal conservative management over a minimum of 6-8 weeks. 

 
X. COMPLICATIONS 
Potential complications of unresolved sciatic nerve compression include: 

• Increased pain over time. 

• Paresthesia in the affected leg. 

• Loss of muscular strength in the affected leg. 

• Loss of bowel and/or bladder function. 

• Permanent nerve damage. 

 
XI. PREVENTION AND RECOMMENDATION 

• Adaptation of activities according to pain 

• Physical therapy 

• Apply heat to reduce pain 

• Lumbar belt 
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ACUTE TRANSVERSE MYELITIS 
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I. DEFINITION 

Acute Transverse Myelitis (ATM) is a pathogenetically heterogeneous focal inflammatory 

disorder of the spinal cord with varied causes, presenting with sudden or gradual motor weakness, 

sensory impairment, and autonomic dysfunction. Magnetic resonance imaging (MRI) of the spinal 

cord typically reveals a focal hyperintense lesion, and cerebrospinal fluid often shows increased 

white blood cells (pleocytosis). 

The etiology of TM is diverse. Partial TM, characterized by asymmetric and short lesions, is 

commonly associated with multiple sclerosis. In contrast, longitudinally extensive lesions are more 

indicative of neuromyelitis optica spectrum disorder. 
 

 

II. EPIDEMIOLOGY 

ATM has a conservatively estimated incidence of between 1 and 8 new cases per million 

per year, or approximately 1,400 new cases each year in the US. Although this disease affects 

people of all ages, there are peaks between the ages of 10 to 19 years and 30 to 39 years. In 

addition, approximately 25% of cases are in children. There is no gender or familial association 

with ATM (9). In 75-90% of cases TM is monophasic, yet a small percentage experience recurrent 

disease, especially if there is a predisposing underlying illness. 
 

 

III. ETIOLOGY 

There are various causes of transverse myelitis. The most common causes of transverse 

myelitis (TM) include multiple sclerosis and neuromyelitis optica spectrum disorder. In addition 

to these, other notable causes can be classified as follows: 

• Para-infectious Causes: The specific organism responsible is often not identified. 

• Antecedent Viral Infections: Various viruses have been implicated, including 

herpes simplex, varicella zoster, cytomegalovirus, Epstein-Barr virus, 

enteroviruses, HIV, influenza, human T-cell leukemia virus, West Nile virus, Zika 

virus, and rabies. 

• Antecedent Bacterial or Fungal Infections: Known causative agents include 

Mycoplasma pneumoniae, tuberculosis, syphilis, and Lyme borreliosis. 

• Post-Vaccination:  Cases  of  TM  have  been  reported  following  nearly  all  types  of 

vaccinations. 

• Systemic  Autoimmune  Causes:  Disorders  like  systemic  lupus  erythematosus  and 

Sjogren's syndrome have been linked to TM. 

• Systemic  Inflammatory  Causes:  Sarcoidosis  is  one  such  inflammatory  condition 

associated with TM. 

• Paraneoplastic  Syndromes:  TM  can  also  occur  in  conjunction  with  paraneoplastic 

syndromes. 
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IV. ATHOPHYSIOLOGY 

The demyelinating causes of transverse myelitis (TM) primarily include multiple sclerosis 

(MS) and neuromyelitis optica spectrum disorder (NMOSD). MS is considered an autoimmune 

disease of the central nervous system (CNS) wherein activated T-cells against an unknown 

antigen, leading to a cascade of inflammation, demyelination, and loss of axons. NMOSD, on the 

other hand, is recognized as distinct from MS. Approximately 75% of NMOSD cases are 

associated with the presence of aquaporin-4 (AQP4)-IgG, an auto-antibody that specifically targets 

the astrocytic water channel AQP4. NMOSD with AQP4 positivity is characterized as an antibody- 

mediated astrocytopathy, where complement activation and subsequent complement-mediated 

injury play crucial roles. 

Additionally, antibodies against myelin oligodendrocyte glycoprotein (MOG-IgG) are 

found in around 25% of patients who are seronegative for AQP4-IgG but present with an NMOSD 

clinical phenotype. These MOG-IgG antibodies appear to attack myelin rather than astrocytes. 

Idiopathic complete TM is frequently categorized as para-infectious, leading to the hypothesis that 

the immune response to a triggering organism may initiate an autoimmune response against myelin 

or other spinal cord antigens. Potential mechanisms for this include molecular mimicry, where T- 

cells or antibodies, activated by epitopes on the infectious agent, mistakenly react with similar 

structures in the CNS, or the triggering of a super-antigen response by the infectious organism. 

A variety of viruses, bacteria (including certain mycobacteria), fungi, and parasites have been 

linked to the occurrence of TM. 
 

 

V. DIAGNOSIS 

The diagnosis of transverse myelitis (TM) should follow a systematic approach that includes 

medical history, physical examination, magnetic resonance imaging (MRI) of both the spinal cord 

and brain, and analyzing cerebrospinal fluid (CSF). It is crucial to exclude other potential causes 

of symptoms, such as spinal cord compression and ischemia. Recommended additional tests may 

include: 

• Antibody  testing  for  aquaporin-4  (AQP4)  and  myelin  oligodendrocyte  glycoprotein 

(MOG). 

• Specialized CSF stains and cultures to assess for infections. 

• Chest X-ray and computed tomography (CT) of the thorax. 

• Viral serology testing. 

• Testing  for  auto-antibodies  associated  with  systemic  lupus  erythematosus  (SLE)  or 

Sjogren's syndrome. 

• Evaluations such as visual evoked potentials and optical coherence tomography. 

• Biopsies, as necessary. 
 

 

This  comprehensive  approach  ensures  appropriate  diagnosis  and  management  for  patients 

suspected of having TM. 

1. Classification 

Acute partial TM: 

• Para-infectious, occurring at the time of, and in association with, an acute episode of 

infection at a site remote from the central nervous system 

• Characterized by asymmetric spinal cord lesions typically of 1 or 2 vertebral segments 

in length 
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• The clinical syndrome is typically mild to moderate in severity and the motor and 

sensory symptoms and signs are asymmetric (6) 
 

 

Longitudinally extensive TM: 

• Characterized  by  asymmetric  or  symmetric  spinal  cord  lesions  that  span  ≥3 

contiguous vertebral segments (4) 

• The clinical syndrome is usually moderate to very severe, and the motor symptoms 

and signs are typically bilateral and more symmetric than in acute partial TM 
 

2. Clinical presentation 

The typical presentation leading to consideration of TM includes the following: 

• Progressive paraparesis or quadriparesis 

• Sensory loss and/or paraesthesias 

• Autonomic (bowel and bladder) dysfunction 

• An evolution of signs over several days. 

Table 1: Spinal cord syndromes 

Syndrome Tracts Involved Clinical Manifestations 
 

Complete transverse 

myelitis 
All

 
 

Ipsilateral corticospinal; 

Paresis, sensory loss, and autonomic 

impairment below the level of the lesion 
 

Ipsilateral paresis and impaired dorsal column 

Hemicord (Brown- 
Sequard) 

Ipsilateral dorsal 
columns; contralateral 

spinothalamic 

 

sensation; contralateral pain and temperature 

loss 

 

Dorsal column Bilateral dorsal columns 
Bilateral loss of vibratory and proprioceptive 

sensation; Lhermitte phenomenon 
 

 

Subacute Combined 

Degeneration 
 
 
 
 

Central cord 

 

 

Bilateral dorsal columns 

and corticospinal tracts 
 

 
 

Crossing spinothalamic 

fibers, and corticospinal 

tracts 

 

Bilateral dorsal column dysfunction; paresis 

and upper motor neuron signs below the level 

of the lesion 

Dissociated sensory loss (diminished pain and 

temperature with normal dorsal column 

function) in a shawl-like pattern. Saddle- 

sparing sensory loss. Upper motor neuron 

weakness below the level of the lesion. 

Early and prominent sphincter and sexual 

Conus medullaris Sacral autonomic fibers impairment; saddle pattern sensory loss; mild 

weakness 
 

 

Table 2: Criteria for the Diagnosis of Acute Transverse Myelitis 

Inclusion Criteria Exclusion Criteria 

• Development of sensory, motor, or autonomic 

dysfunction attributable to the spinal cord 

• Bilateral signs or symptoms (although not 

necessarily symmetric) 

• History of previous radiation to the 

spine within the last 10 years 

• Clear arterial distribution clinical 

deficit consistent with thrombosis of 

   • Clearly defined sensory level the anterior spinal artery   
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• Exclusion of extra-axial compressive etiology by 

neuroimaging (MRI or myelography; CT of spine 

not adequate) 

• Inflammation within the spinal cord 

demonstrated by CSF pleocytosis or elevated IgG 

index or gadolinium enhancement. If no 

inflammatory criterion is met at symptom onset, 

repeated MRI and lumbar puncture evaluation 

between 2 and 7 days after symptom onset meet 

criteria. 

• Progression to nadir between 4 h and 21 days 

after the onset of symptoms (if patient awakens 

with symptoms, symptoms must become more 

pronounced from point of awakening) 

• Abnormal flow voids on the surface of 

the spinal cord consistent with AVM 

• Serologic or clinical evidence of 

connective tissue disease (e.g., 

sarcoidosis, Behçet disease, Sjögren 

syndrome, SLE, mixed connective 

tissue disorder)**
 

• CNS manifestations of syphilis, Lyme 

disease, HIV, HTLV-1, mycoplasma, 

other viral infection (e.g., HSV-1, 

HSV-2, VZV, EBV, CMV, HHV-6, 

enteroviruses) **
 

• Brain MRI abnormalities suggestive of 

multiple sclerosis**
 

• History of clinically apparent optic 

neuritis**
 

**Do not exclude disease-associated acute transverse myelitis 
 

 

3. Key diagnostic factors 

Common factors: 

- Presence of risk factors 

- Age 10-19 or 30-39 years 

- Motor weakness 

- Paraesthesias or sensory loss 

- Bladder symptoms: urinary frequency, urgency, incontinence, or retention 

- Bowel symptoms: incontinence or constipation 

- L'hermitte sign 

- McArdle's sign 

- Paroxysmal tonic spasms 

- Upper motor neuron signs: hyper-reflexia, positive Babinski's sign, limb spasticity 

- Sensory loss/sensory level 
 
 

4. Investigations 
 

Test 

MRI spinal cord 

- Required in all patients to exclude compressive myelopathy. 

- Detection of intrinsic cord lesion assists in confirmation of myelitis. 

MRI brain 

- Peri-ventricular, brain stem, and juxta-cortical lesions suggest multiple sclerosis (MS) 

in setting of acute partial TM. 

- Peri-aqueductal lesions or lesions involving the thalamic and hypothalamic region 

suggest neuromyelitis optica spectrum disorder (NMOSD). 

- Normal results suggest NMOSD or idiopathic TM in setting of complete TM. 

Serum aquaporin-4 auto-antibodies and myelin oligodendrocyte glycoprotein auto- 

antibodies 

- Longitudinally extensive myelitis, defined by a lesion extending over ≥3 contiguous 

vertebral segments, has a greater risk of recurrence if serum aquaporin-4 (AQP4) auto- 

antibodies are present. 
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Cerebrospinal fluid cell count, cell differential, protein level, IgG index, oligoclonal 

bands 

- Increased cell count (>5 WBC/mm³) supports inflammatory myelitis. 

- Normal cerebrospinal fluid does not exclude TM but consider repeating lumbar 

puncture in 7 to 10 days if TM is strongly suspected. 
- Most causes are associated with 10 to 2000 WBC/mm 

Cerebrospinal fluid Gram stain, cultures (bacterial, tubercular, fungal), and Inia ink 

smear 

- Negative in non-infectious TM; helpful when there are constitutional symptoms, fever, 

and/or cerebrospinal fluid pleocytosis 

Cerebrospinal fluid, polymerase chain reaction for herpes simplex virus (HSV)-1, HSV-2, 

varicella zoster virus (VZV), Borrelia burgdorferi (Lyme disease), cytomegalovirus 

(CMV), Epstein-Barr virus (EBV), and West Nile virus 

- Useful for detection of HSV-1, HSV-2, VZV, Borrelia burgdorferi (Lyme disease), 

CMV, EBV, West Nile virus. 

Cerebrospinal fluid Venereal Disease Research Laboratory test 

- Positive cerebrospinal fluid Venereal Disease Research Laboratory test is virtually 

100% specific for syphilis, but a negative result does not exclude the diagnosis 

Serum anti-nuclear antibody, double-stranded DNA 

- Multiple positive auto-antibodies are also often found in association with neuromyelitis 

optica spectrum disorder. 

Extractable nuclear antigen (including SSA and SSB) 

- Multiple positive auto-antibodies are also often found in association with neuromyelitis 

optica spectrum disorder. 

Serum and cerebrospinal fluid paraneoplastic auto-antibodies 

- May indicate the presence of an underlying malignancy. The most common are 

amphyphisin and collapsin response-mediator protein-5. 

 

VI. IFFERENTIAL DIAGNOSIS 

The differential diagnosis of acute transverse myelitis includes the following: 

- Compressive myelopathy 

- Infectious myelitis (e.g., TB) 

- Anterior spinal artery Occlusion 

- Posterior spinal artery Occlusion 

- Arteriovenous fistula 

- Haematomyelia 

- Neoplastic myelopathy 

- Cerebral lesion 

- Guillain-Barre syndrome 

- Myasthenia gravis 

- Motor neuron disorder 
 

 

VII. ANAGEMENt 

1. Objectives 

The goals of treatment are to restore neurological function lost during the acute TM event; to 

initiate preventive strategies for, and symptomatic relief of, TM complications; and, when 

applicable, to start therapies aimed at preventing disease relapse. 
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2. Critical Sign 

Acute neurological deficits 

- After exclusion of compressive lesions, acute infections, and other non-TM 

disorders, first-line treatment of the acute neurological deficits related to TM is 

with intravenous methylprednisolone, typically administered daily for 3 to 5 

consecutive days. There are no controlled trials of corticosteroids for TM but the 

approach is extrapolated from treatment of acute multiple sclerosis (MS) attacks. 

- Patients with severe deficits that do not respond to corticosteroid therapy, or whose 

deficits worsen despite treatment, are candidates for rescue therapy with plasma 

exchange (plasmapheresis). 
 

 

3. Mortality risk factors 

Red flags arguing against TM in myelopathic patients: 

1. Apoplectic onset (reaching the nadir less than 4 hours from onset). 

2. Insidious progressive course. 

3. Older age of onset. 

4. Preceding trauma, pain, and/or vertebral tenderness would suggest traumatic 

myelopathy. 

5. Vascular instrumentation (in particular, aortic and cardiac surgery) or maneuvers that 

increase intra-abdominal pressure (e.g. weight-lifting or straining) before the 

acute/subacute appearance of myelopathic features may implicate spinal cord 

infarction. 

6. Prior bariatric surgical procedures, malabsorption syndromes, dietary restrictions, 

malnutrition, use of zinc supplements, excessive use of zinc-containing denture cream, 

alcoholism, and/or drug/toxin exposure may implicate a metabolic or toxic etiology. 

7. Prior radiation therapy. 

8. Immunocompromised state (HIV/AIDS or immunosuppressive therapy). 
 

 

4. Outpatient Management 

- Immediate care includes monitoring and treatment for complications such as 

respiratory failure (1 week) and sequelae of immobility (deep vein thrombosis; 3 

months). 

- Follow-up of patients with idiopathic TM should continue until neurological 

recovery is complete or has reached a plateau, typically for 6 to 12 months, or 

longer if symptomatic treatment requires re-evaluation. 

- Long-term management of symptoms such as pain, depression, or bladder 

dysfunction may be required. 
 

 

5. First-line treatment 

Please be aware that formulations, routes of administration, and dosages may vary between 

different drug names and brands, as well as across drug formularies and geographical locations. 

Treatment recommendations provided are tailored to specific patient populations. 
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Acute 

Acute neurological deficits 

1st Corticosteroid 

Primary options 

• Methylprednisolone: 1,000 mg intravenously once daily for 3-5 

days 

- There are no controlled trials of corticosteroids for TM, but the approach is 

extrapolated from treatment of acute multiple sclerosis (MS) attacks. 

Treatment with 3 to 5 consecutive daily infusions of corticosteroids is 

associated with more rapid recovery of neurological deficits in MS, and 

clinical experience suggests similar results in TM. 

- Some clinicians follow the intravenous therapy with an oral prednisolone 

taper for 5 to 14 days. 

adjunct Supportive care + acute rehabilitation 

Treatment recommended for some patients in selected patient group. 

- In a minority of patients with cervical TM, the lesion extends into the 

medulla and may cause neurogenic respiratory failure. Close observation of 

respiratory parameters, including measurement of maximal respiratory 

pressures and forced vital capacity, and involvement of a skilled critical care 

team are recommended in cases of ascending cervical myelitis. 

2nd Plasma exchange (plasmapheresis) 

- Patients with severe deficits that do not respond to corticosteroid therapy, or 

whose deficits worsen despite treatment, are candidates for rescue therapy 

with plasma exchange. Intravenous immunoglobulin may be considered but 

there are no randomized controlled trials that have assessed its efficacy. 

- Risks of plasma exchange include line infection, sepsis, thrombosis, and 

bleeding. 

adjunct Supportive care + acute rehabilitation 

Treatment recommended for some patients in selected patient group. 

- In a minority of patients with cervical TM, the lesion extends into the 

medulla and may cause neurogenic respiratory failure. Close observation of 

respiratory parameters, including measurement of maximal respiratory 

pressures and forced vital capacity, and involvement of a skilled critical care 

team are recommended in cases of ascending cervical myelitis. 

Ongoing 

Idiopathic TM 

1st Observation 

- If the patient is found to have idiopathic TM, no preventive therapy is 

required. 

At risk for multiple sclerosis (typical demyelinating lesions on MRI) 

1st MS disease-modifying therapies 

- Acute partial TM is associated with high risk for multiple sclerosis (MS) 

when the brain MRI shows typical demyelinating lesions. 

- Disease-modifying therapies (DMT) aim to reduce the risk of MS relapses 

and disability progression. Selection of initial therapy is guided by 

characteristics of the disease course, imaging findings, and patient 

characteristics and preferences. 

Aquaporin-4 auto-antibody seropositive 

1st Immunosuppressive treatment 

Primary options 

- Azathioprine: consult specialist for guidance on dose 

OR 
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Demyelinatio 

n 

 
 

Infection 

 

Other 

inflammatory 

disorders 

 
Neoplastic or 
paraneoplastic 

 
 

Vascular 

CSF usually inflammatory CSF usually normal 

 

- Mycophenolate mofetil: consult specialist for guidance on dose 

OR 

- Rituximab: consult specialist for guidance on dose 
 

6. Treatment adjustment 

There is no specific treatment adjustment on patients with TM. The treatment is based on the 

patient’s evidence. 

7. Algorithm for Approach to Diagnosis of Acute Transverse Myelitis (Jacob, Weinshenker) 
 

Acute Myelopathy 
 

 
 

Surgical 

decompression Compression MRI 

 
 
 

Abnormal spial cord MRI Non-compressive myelopathy Normal spial cord MRI 

 
 
 
 
 
 
 
 
 
 

 
Brain MRI + ancillary tests based on clinical 

features and CSF 

Clinically 

define 

myelopathy 

: Repeat 

MRI and 

CSF 
 

 
 

Specific diagnosis and treatment 

 

Assess for 

causes of 

apparent 

myelopathy 

with 

normal 

MRI 

 

No specific diagnosis; possibly demyelination or other 

inflammatory disorders 

 

Not myelopathy 

  

 
 

Empirical treatment with steroids +/- plasma exchange 
Biopsy

 
 
 

 
Improvement 

 
 
 
 

 
Steroid responsive 

inflammatory disorder 

(consider lymphoma) 

 
No improvement 

 

 
 
 
 

Consider risk of recurrence: 

Long spinal cord lesion: 

NMO-IgG, SS-A; Short 

spinal cord lesion: Brain 

MRI 

No improvement 

and enlarging 

lesion 
 
 
 

High risk 
 
 
 
 

Low risk 

 
NMO: 

Immunosuppressive 

treatment 

MS: 

Immunomodulatory 

therapy or observe 
 
 
 
 

Observation 

 
Figure 1: Diagnostic approach to acute myelopathy. MRI, magnetic resonance imaging; CSF, 

cerebrospinal fluid; NMO, neuromyelitis optica; MS, multiple sclerosis; IgG, immunoglobulin G; 

SS-A, Sjogren’s syndrome antibody (anti-Ro). 
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VIII. SPECIAL CASE 

Case history 

A 33-year-old man with no significant medical history presents with a 3-day history of 

paraesthesias in his left lower extremity, which later progressed to affect the left trunk up to the 

level of his umbilicus. He also reports experiencing new urinary frequency and that his right leg 

drags while walking. Upon examination, he has partial Brown-Sequard syndrome, characterized 

by mild pyramidal weakness and impaired vibration and proprioceptive sensation in his right lower 

extremity, as well as decreased pain sensitivity throughout the left lower extremity and trunk below 

the T11 level. The plantar reflex on the right side is extensor. 
 

 

IX. VOLUTION AND PROGNOSIS 

The course of TM is highly variable. Acute partial TM, such as is seen with multiple 

sclerosis (MS), has a good prognosis. The neurological deficits typically improve over several 

weeks, and most patients achieve a complete or near-complete recovery. 
 

 

Acute partial TM 

Acute partial TM typically improves over several weeks to months, with most recovery taking 

place during the first 3 months after onset, though sometimes slower improvement is noted for up 

to 1 year after TM onset. 
 

 

Complete TM 

Longitudinally extensive TM has many causes, but most cases are idiopathic monophasic TM or 

the first event of a neuromyelitis optica spectrum disorder (NMOSD). Maximum deficit usually 

occurs within a few days, and sometimes within 24 hours. Recovery is highly variable, ranging 

from return to normal function to complete loss of motor and sensory loss below the level of the 

lesion. The risk of recurrent TM is unknown in cases associated with systemic processes such as 

connective tissue diseases; generally, treatment for the underlying disease is recommended (22). 
 

 

X. COMPLICATIONS 
 

Complications Timeframe Likelihood 

Multiple sclerosis (with one or more white matter lesion(s) long term high 

Motor weakness long term medium 

Spasticity long term medium 

Neuropathic pain variable medium 

Bladder dysfunction variable medium 

Deep venous thrombosis variable medium 

Pressure ulcers variable medium 
 

XI. REVENTION AND RECOMMENDATION 

While transverse myelitis (TM) cannot be prevented, patient education is crucial for understanding 

the prognosis, disease progression, diagnostic evaluation,  and  available  treatment  options. The 

primary clinical associations with transverse myelitis (TM) include viral infections or vaccinations 

occurring prior to the onset of the condition. While it is impractical to prevent all future viral 

infections, it is advisable to refrain from administering new vaccinations during any period of 

acute disease activity. 
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I. DEFINITION 

Guillain-Barré Syndrome (GBS) is defined as an acute inflammatory peripheral ` 

neuropathy characterized by the following features: 

• Polyradiculoneuropathy: It is an inflammatory condition affecting multiple nerve 

roots and peripheral nerves, leading to sensory and motor dysfunction. 

• Demyelinating and Axonal Forms: GBS can manifest in two main forms: 

o Demyelinating  form:  This  involves  damage  to  the  myelin  sheath 

surrounding the nerves, leading to impaired nerve conduction. 

o Acute Motor Axonal Neuropathy (AMAN): This form is 

characterized by pure motor impairment due to damage at the axonal 

level, often associated with infections like Campylobacter jejuni. 

• Preceding Infection: In more than 50% of cases, GBS is preceded by an infectious 

episode, which can be respiratory or gastrointestinal in nature, often involving viruses 

such as cytomegalovirus or Epstein-Barr virus, or bacterial infections like 

Campylobacter jejuni. 
 

GBS is an acute, inflammatory, multifocal neuropathy that primarily affects the motor 

and sensory nerves, often triggered by an infection. 

 
II. EPIDEMIOLOGY 

The epidemiology of GBS is a rare neurological disorder with a specific 

incidence rate, demographic trends, and a strong association with preceding 

infections, particularly in adults. 

• Incidence: The estimated incidence of GBS is approximately 1 to 2 cases per 100,000 

individuals per year. This indicates that GBS is relatively rare but can occur in various 

populations worldwide. 

• Age and Gender: GBS can affect individuals of any age, but it is more commonly seen 

in adults. There is a slight male predominance, with males being affected more 

frequently than females. 

• Preceding Infections: More than 50% of GBS cases are preceded by an infectious 

event, particularly respiratory or gastrointestinal infections. Common infectious agents 

include: 

o Viruses: Cytomegalovirus, Epstein-Barr virus, and Zika virus. 

o Bacteria: Campylobacter jejuni is notably associated with the axonal form of 
GBS (AMAN) and is often linked to gastrointestinal infections. 

• Seasonality: Some studies suggest that GBS may have seasonal variations, with 

increased incidence during certain times of the year, potentially correlating with the 

prevalence of specific infections. 

 
• Geographic Variation: The incidence and presentation of GBS can vary by geographic 

region, influenced by local infectious disease patterns and healthcare access. 
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III. ETIOLOGY 

The etiology of GBS involves several factors, primarily related to immune- 

mediated responses following infections. Key points include: 

• Infectious Triggers: A significant proportion of GBS cases (over 50%) are preceded 

by an infectious illness. Common infectious agents include: 

o Bacterial Infections: The most notable is Campylobacter jejuni, which is often 

associated with gastrointestinal infections and is linked to the acute motor 

axonal neuropathy (AMAN) form of GBS. 

o Viral Infections: Various viruses can trigger GBS, including: 
- Cytomegalovirus (CMV) 

- Epstein-Barr virus (EBV) 

- Zika virus 

- Influenza virus 

- Other respiratory viruses. 

• Autoimmune Mechanism: GBS is considered an autoimmune disorder where the 

body's immune system mistakenly attacks the peripheral nerves. This is thought to 

occur due to molecular mimicry, where the immune response to the infectious agent 

cross-reacts with nerve components, particularly the myelin sheath or axonal structures. 

• Genetic Factors: While the exact genetic predisposition to GBS is not well-defined, 

certain genetic factors may influence susceptibility to the syndrome following 

infections. 

• Environmental Factors: Some studies suggest that environmental factors, including 

exposure to certain toxins or vaccines, may also play a role in the development of GBS, 

although these associations are less clear and require further investigation. 

The etiology of GBS is primarily linked to preceding infections that trigger an 

autoimmune response, leading to inflammation and damage to peripheral nerves. 

 
IV. PATHOPHYSIOLOGY 

The GBS involves a complex interplay of immune-mediated mechanisms that 

lead to nerve damage and include: 

• Immune Response Activation: GBS is primarily an autoimmune disorder. Following 

an infection (often viral or bacterial), the immune system is activated, and antibodies 

are produced. In some cases, these antibodies mistakenly target components of the 

peripheral nervous system. 

• Molecular Mimicry: This phenomenon occurs when the immune response to an 

infectious agent cross-reacts with nerve tissue. For example, the lipooligosaccharides 

found on the surface of Campylobacter jejuni can resemble gangliosides (glycolipids 

found in nerve cell membranes). This similarity can lead to the production of antibodies 

that attack the myelin sheath or axonal structures of peripheral nerves. 

• Demyelination and Axonal Damage: 

- In the demyelinating form of GBS (often referred to as acute inflammatory 

demyelinating polyneuropathy, AIDP), the immune response leads to inflammation and 

damage to the myelin sheath surrounding the nerves. This results in slowed or blocked 

nerve conduction, leading to motor and sensory deficits. 

- In the axonal form of GBS (such as AMAN), the immune attack is directed more 

towards the axons themselves, leading to more severe motor impairment and a different 

pattern of nerve damage. 

• Inflammatory Mediators: The immune response involves the activation of various 

inflammatory cells, including T cells and macrophages, which infiltrate the nerve 
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tissues. These cells release pro-inflammatory cytokines that contribute to nerve damage 

and demyelination. 

• Clinical Manifestations: The pathophysiological changes result in the clinical features 

of GBS, including progressive muscle weakness, sensory disturbances, and, in severe 

cases, respiratory failure due to diaphragm involvement. 

• Recovery Phase: In many cases, the recovery from GBS occurs as the immune 

response subsides, and remyelination or axonal regeneration takes place. However, the 

extent of recovery can vary, and some patients may experience long-term sequelae. 

The pathophysiology of GBS is characterized by an autoimmune response triggered by 

infections, leading to inflammation and damage to peripheral nerves, resulting in the 

clinical manifestations of the syndrome. 

 
V. DIAGNOSIS 

The diagnosis of GBS is primarily based on clinical evaluation and supported by 

laboratory investigations. Here are the key components involved in the diagnosis: 

• History Taking: 

o Preceding Illness: A history of recent infections (often respiratory or 

gastrointestinal) is common, particularly infections caused by Campylobacter 

jejuni, cytomegalovirus, or Epstein-Barr virus. 

o Symptom Onset: Symptoms typically begin with weakness and may progress 

rapidly over days to weeks. 

• Clinical Features: 

o Motor Weakness: Symmetrical weakness that usually starts in the legs and may 

ascend to the upper body and arms. The weakness can progress to paralysis in 

severe cases. 

o Sensory Symptoms: Patients may report sensory disturbances, such as tingling, 

numbness, or pain, often in a "glove and stocking" distribution. 

o Areflexia: The absence of reflexes (areflexia) is a hallmark sign. 

o Autonomic Dysfunction: Symptoms may include tachycardia, hypotension and 
abnormal sweating. 

• Neurological Examination: 

o A thorough neurological examination is essential to assess the extent of motor 

and sensory deficits, as well as reflexes. 
 

▪ Investigation 

• Electromyography (EMG) and Nerve Conduction Studies (NCS): 

o Demyelinating Form: EMG may show prolonged latencies, reduced 

conduction velocities, and conduction blocks, indicating demyelination. 

o Axonal Form (AMAN): EMG may show reduced amplitudes of motor 
potentials without significant demyelination features. 

• Cerebrospinal Fluid (CSF) Analysis: 

o Albuminocytologic Dissociation: This is a classic finding in GBS, where there 

is an elevated protein level in the CSF with a normal white blood cell count. 

This indicates a disruption of the blood-CSF barrier due to inflammation. 

• Serological Tests: 

o While not routinely used for diagnosis, serological tests may be performed to 

identify specific infections (e.g., Campylobacter jejuni, cytomegalovirus) that 

may have preceded the onset of GBS. 
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• Other Investigations: 

o Additional tests may include imaging studies (like MRI) to rule out other causes 

of weakness, although they are not specific for GBS. 

The diagnosis of GBS is primarily clinical, based on the characteristic symptoms and 

history of preceding infections. Laboratory investigations, particularly EMG/NCS and 

CSF analysis, provide supportive evidence and help differentiate GBS from other 

neurological conditions. 

 
VI. DIFFERENTIAL DIAGNOSIS 

The differential diagnosis of GBS includes a range of neurological conditions that can 

present with similar symptoms. A careful clinical evaluation, along with appropriate 

laboratory and imaging studies, is essential to distinguish GBS from these other 

conditions. It includes a variety of conditions that can present with similar clinical 

features, particularly progressive weakness and sensory disturbances to consider: 

o Chronic Inflammatory Demyelinating Polyneuropathy (CIDP): 

• CIDP is a chronic counterpart to GBS, characterized by progressive or 

relapsing weakness and sensory loss. Unlike GBS, CIDP has a longer duration 

of symptoms and may show more prominent sensory involvement. 

o Myasthenia Gravis: 

• This autoimmune disorder leads to fluctuating muscle weakness and fatigue, 

particularly with exertion. It can be distinguished by the presence of specific 

antibodies (e.g., anti-acetylcholine receptor antibodies) and improvement with 

anticholinesterase medications. 

o Multiple Sclerosis (MS): 

• MS can present with weakness and sensory changes due to demyelination in 

the central nervous system. MRI findings and the presence of oligoclonal 

bands in the CSF can help differentiate it from GBS. 

o Amyotrophic Lateral Sclerosis (ALS): 

• ALS presents with progressive weakness and muscle atrophy but typically 

involves upper and lower motor neuron signs. Electromyography (EMG) 

findings will show both upper and lower motor neuron involvement. 

o Diabetic Neuropathy: 

• Diabetic neuropathy can cause weakness and sensory loss, particularly in a 

"glove and stocking" distribution. A history of diabetes and specific nerve 

conduction study findings can help differentiate it. 

o Infectious Neuropathies: 

• Conditions such as Lyme disease, HIV-associated neuropathy, or syphilis can 

present with similar symptoms. Serological tests and clinical history can aid in 

diagnosis. 

o Toxic Neuropathies: 

• Exposure to certain toxins (e.g., heavy metals, certain medications) can lead to 

peripheral neuropathy. A detailed history of exposure is crucial for diagnosis. 

o Vascular Disorders: 

• Conditions such as vasculitis or ischemic neuropathy can cause acute 

weakness. Imaging studies may be necessary to identify vascular involvement. 

o Spinal Cord Disorders: 

• Conditions like transverse myelitis or spinal cord compression can present 

with weakness and sensory changes. MRI of the spine can help differentiate 

these conditions. 
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o Peripheral Nerve Injuries: 

• Traumatic injuries to peripheral nerves can cause weakness and sensory loss. 

A thorough history and physical examination can help identify these injuries. 

 
VII. MANAGEMENT 

The management of GBS involves several keycomponents aimed at addressing the 

condition's acute phase, preventing complications, and facilitating recovery. Here’s a detailed 

overview based on your queries: 

1. Objective of GBS Management: 
The primary objectives of managing GBS are: 

• Preventing complications: Such as respiratory failure, deep vein thrombosis 

(DVT), and pressure sores. 

• Facilitating recovery: Ensuring the patient regains strength and function as 

quickly as possible. 

• Symptomatic  relief:  Managing  pain,  autonomic  dysfunction,  and  other 

symptoms associated with GBS. 

2. Critical Signs 

Critical signs that require immediate attention in GBS include: 

• Respiratory distress: Difficulty breathing or decreased respiratory function, 

which may necessitate mechanical ventilation. 

• Rapidly progressing weakness: Significant deterioration in muscle strength, 

particularly if it affects the ability to walk or perform daily activities. 

• Autonomic instability: Severe fluctuations in heart rate, blood pressure, or 

other autonomic functions. 

3. Mortality Risk Factors 

Factors that may increase the risk of mortality in GBS include: 

• Age: Older age is associated with a higher risk of severe outcomes. 

• Severity of initial symptoms: More severe initial weakness or respiratory 

involvement can indicate a worse prognosis. 

• Need for mechanical ventilation: Patients requiring respiratory support have a 

higher risk of complications and mortality. 

• Presence of comorbidities: Underlying health conditions can complicate the 

clinical course. 

4. Outpatient management 

Outpatient management may include: 

• Monitoring: Regular follow-up to assess recovery and manage any ongoing 

symptoms. 

• Physical therapy: To aid in rehabilitation and improve strength and mobility. 

• Pain management: Addressing neuropathic pain with medications as needed. 

• Education:  Informing  patients  and  families  about  the  condition,  expected 

recovery, and signs of complications. 

5.First-line treatment 

The first-line treatments for GBS include: 

• Intravenous Immunoglobulin (IVIG): Administered at a dose of 0.4 g/kg per 

day for 5 days. This treatment is effective in reducing the severity and duration 

of symptoms. 

• Plasmapheresis: Plasmapheresis (plasma exchange) can also be used, typically 

involving four exchanges performed every other day. Both IVIG and 

plasmapheresis have equivalent efficacy. 
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6. Treatment adjustment 

May be necessary based on: 

• Response to initial therapy: If there is inadequate improvement, further 

treatment options may be considered. 

• Complications: addressing any complications that arise during treatment, such 

as infections or respiratory issues. 

• Symptomatic Treatment: Adjustments may be made to manage symptoms 

such as pain, autonomic dysfunction, and respiratory support. This includes: 

o Pain management with analgesics or neuropathic pain medications. 

o Monitoring  and  managing  respiratory  function,  which  may  include 
mechanical ventilation if necessary. 

o Supportive care to prevent complications such as deep vein thrombosis 

(DVT) and pressure sores. 

• Rehabilitation: Early and ongoing physical therapy is crucial to help patients 

regain strength and mobility. Adjustments in rehabilitation strategies may be 

made based on the patient's progress and specific needs. 

• Monitoring for Complications: Continuous assessment for complications such 

as respiratory failure, autonomic instability, and infections is essential. 

Treatment plans may need to be adjusted based on the patient's evolving clinical 

status. 

• Long-term Follow-up: Patients may require long-term follow-up to address 

any residual symptoms or complications, and treatment plans may be adjusted 

accordingly. 

These treatment adjustments are aimed at optimizing recovery and minimizing 

complications associated with GBS. 

7. Algorithm for Management 

Algorithms  may  vary,  a  general  management  algorithm  for  GBS  can  be 

outlined as follows: 

o Initial Assessment: 

o Evaluate clinical symptoms and perform neurological examination. 

o Assess respiratory function and vital signs. 

o Diagnostic Workup: 

o Conduct EMG/NCS and CSF analysis to confirm diagnosis. 

o Initiate Treatment: 

o Start IVIG or plasmapheresis based on clinical severity and availability. 

o Monitor for Complications: 

o Regularly  assess  respiratory  function,  autonomic  stability,  and  overall 
neurological status. 

o Rehabilitation: 

o Initiate physical therapy and occupational therapy as soon as feasible. 

o Follow-Up: 

o Schedule   regular   follow-up   visits   to   monitor   recovery   and   adjust 
management as needed. 

o Long-Term Management: 

o Address any residual symptoms and provide support for rehabilitation and 
reintegration into daily activities. 

The management of GBS is multifaceted, focusing on immediate treatment, monitoring 

for complications, and facilitating recovery through rehabilitation and supportive care. 

Early intervention with IVIG or plasmapheresis is crucial for improving outcomes. 
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VIII. SPECIAL CASES 

In the context of GBS, special cases refer to specific presentations or variations 

of the syndrome that may require tailored management or consideration. Here are some 

notable special cases of GBS: 

o Miller Fisher Syndrome (MFS) 

o Description: MFS is a variant of GBS characterized by the classic triad of 
ophthalmoplegia (eye   movement   paralysis), ataxia   (lack   of   voluntary 

coordination of muscle movements), and areflexia (absence of reflexes). 

o Management: Similar to GBS, MFS is treated with IVIG or plasmapheresis. 
Most patients have a good prognosis and recover fully. 

o Acute Motor Axonal Neuropathy (AMAN) 
• Description: AMAN is a subtype of GBS that primarily affects motor axons 

without significant sensory involvement. It is often associated with preceding 

infections, particularly Campylobacter jejuni. 

• Management: Treatment options include IVIG or plasmapheresis. Recovery 

can be variable, and some patients may experience prolonged weakness. 
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o Acute Inflammatory Demyelinating Polyneuropathy (AIDP) 
o Description: AIDP is the most common form of GBS, characterized by 

demyelination of peripheral nerves. It typically presents with progressive 

weakness and sensory changes. 

o Management: Similar to GBS, AIDP is treated with IVIG or plasmapheresis. 
The recovery process can take weeks to months. 

o GBS in Pregnancy 
• Description: GBS can occur during pregnancy, presenting unique challenges 

in management due to the potential impact on both the mother and fetus. 

• Management: Treatment options remain the same (IVIG or plasmapheresis), 

but careful monitoring of respiratory function and fetal well-being is essential. 

o Recurrent GBS 
• Description: While GBS typically occurs as a single episode, some patients 

may experience recurrent episodes. This is rare but can complicate 

management and prognosis. 

• Management: Each episode is treated similarly to the initial presentation, with 

IVIG or plasmapheresis. Long-term follow-up is necessary to monitor for 

recurrence. 

o GBS with Autonomic Dysfunction 
• Description: Some patients with GBS may experience significant autonomic 

dysfunction, leading to symptoms such as severe fluctuations in blood 

pressure, heart rate abnormalities, and gastrointestinal issues. 

• Management: In addition to standard treatments, supportive care for 

autonomic symptoms is crucial, which may include medications to stabilize 

blood pressure and heart rate. 

o GBS in the Context of Other Conditions 
• Description: GBS can occur in patients with underlying conditions such as 

diabetes, HIV, or malignancies, which may complicate the clinical picture and 

management. 

• Management: Treatment should address both GBS and the underlying 

condition, with careful monitoring for complications. 

Special cases of GBS show variability in symptoms and management. Tailored 

approaches are needed based on unique patient factors and atypical presentations. Early 

diagnosis and timely treatment are crucial for better outcomes. 

 
IX. EVOLUTION AND PROGNOSIS 

The evolution and prognosis of GBS can be characterized by several phases and factors 

that influence recovery. 

1. Initial Phase (Acute Phase): 

• Onset: GBS typically begins with the onset of weakness, which may start in the 

legs and ascend to the upper body and arms. This phase can be preceded by an 

infectious illness, often respiratory or gastrointestinal. 

• Duration:  This  phase  usually  lasts  from  days  to  weeks,  with  symptoms 

progressing rapidly. 

2. Plateau Phase: 

• Stabilization: After the initial progression, the symptoms may stabilize, and the 

patient may reach a plateau where no further deterioration occurs. This phase 

can last from days to weeks. 

• Symptoms: Patients may experience significant weakness, sensory changes, 

and autonomic dysfunction during this phase. 
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3. Recovery Phase: 

• Reversal of Symptoms: Recovery typically occurs in the reverse order of 

symptom onset. For example, if leg weakness was the first symptom, it may be 

the last to resolve. 

• Duration: Recovery can take weeks to months, and in some cases, it may take 

years. Most patients experience significant improvement, but some may have 

residual weakness or other complications. 

The prognosis of GBS can vary widely based on several factors: 

1. Factors Indicating Poor Prognosis: 

• Rapid Progression: A very rapid progression of symptoms within days is 

associated with a worse outcome. 

• Age: Older age (over 60 years) is linked to a higher risk of severe outcomes and 

prolonged recovery. 

• Initial Severity: Severe initial weakness, particularly if it leads to respiratory 

failure, is a negative prognostic indicator. 

• Bilateral Facial Weakness: The presence of bilateral facial weakness at onset 

is associated with a poorer prognosis. 

• Inexcitability on Electromyography (EMG): Lack of nerve excitability on 

EMG testing indicates a more severe form of the disease and correlates with 

worse outcomes. 

2. Factors Indicating Better Prognosis: 

• Milder Initial Symptoms: Patients with milder initial symptoms tend to have 

a better recovery. 

• Younger Age: Younger patients generally have a more favorable prognosis. 

• Early Treatment: Prompt initiation of treatment (IVIG or plasmapheresis) 

within the first two weeks of symptom onset can improve outcomes. 

3. Long-term Outcomes: 

• Recovery Rates: Approximately 70-80% of patients achieve a good 

recovery, with minimal or no residual symptoms. 

• Residual Symptoms: About 15% of patients may have long-term residual 

symptoms, such as weakness or sensory disturbances. 

• Mortality Rate: The mortality rate is low, around 5%, but can be higher in 

patients with severe complications. 

4.Monitoring and Follow-up 

• Regular Assessments: Continuous monitoring of respiratory function, motor 

strength, and autonomic stability is crucial during the acute and recovery 

phases. 

• Rehabilitation: Early and ongoing rehabilitation is important to maximize 

recovery and address any residual deficits. 

The evolution of GBS involves distinct phases, from acute onset to recovery, 

with varying durations. Prognosis is influenced by several clinical factors, and 

while many patients recover well, some may experience long-term effects. Early 

recognition and treatment are key to improving outcomes. 

 
X. COMPLICATIONS 

GBS can lead to several complications, some of which can be severe and require 

careful management. Here are the main complications associated with GBS: 
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1. Respiratory Complications 

• Respiratory Failure: Weakness of the respiratory muscles can lead to 

respiratory failure, necessitating mechanical ventilation. This is a critical 

complication that requires immediate attention. 

• Aspiration Pneumonia: Due to swallowing difficulties and respiratory muscle 

weakness, patients are at increased risk of aspiration pneumonia. 

2. Autonomic Dysfunction 

• Cardiovascular Issues: GBS can cause fluctuations in heart rate (tachycardia 

or bradycardia) and blood pressure (hypotension or hypertension). Severe 

autonomic dysfunction can lead to life-threatening arrhythmias. 

• Gastrointestinal Problems: Patients may experience gastrointestinal 

dysmotility, leading to constipation, ileus, or bowel obstruction. 

3. Neurological Complications 

• Persistent Weakness: Some patients may experience long-term weakness or 

sensory disturbances, which can affect daily activities and quality of life. 

• Pain: Neuropathic pain is common in GBS patients and can be debilitating. It 

may manifest as burning, tingling, or shooting pain. 
4. Infections 

• Urinary Tract Infections (UTIs): Patients may be at risk for UTIs, especially 

if they require catheterization during hospitalization. 

• Decubitus  Ulcers:  Prolonged  immobility   can  lead  to  pressure  sores, 

particularly in patients who are bedridden. 

5. Thromboembolic Events 

• Deep Vein Thrombosis (DVT): Immobility increases the risk of DVT, 

which can lead to pulmonary embolism (PE), a serious and potentially fatal 

complication. 

6. Psychological Impact 

• Anxiety and Depression: The sudden onset of GBS and the potential for 

long-term disability can lead to psychological issues, including anxiety and 

depression. 

7. Recurrence 

• Recurrent GBS: Although rare, some patients may experience recurrent 

episodes of GBS, which can complicate management and recovery. 

 
• Death: while the overall mortality rate is low (around 5%), it can occur, 

particularly in cases with severe complications such as respiratory failure or 

autonomic instability. 

Complications of GBS can significantly impact patient outcomes and quality of life. 

Early recognition and management of these complications are crucial to improving 

prognosis and facilitating recovery. Regular monitoring and supportive care are 

essential components of the management plan for patients with GBS. 

 
XI. PREVENTION AND RECOMMANDATION 

Preventing GBS is challenging, as the exact cause is often unknown and it can 

be triggered by various infections. However, there are some recommendations and 

preventive measures that can be considered: 

1. Prevention Strategies 

• Vaccination: 
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o Influenza Vaccine: While there has been some concern about a potential 
association between the influenza vaccine and GBS, the risk is very low. 
Vaccination is still recommended, especially for high-risk populations, as 
the benefits of preventing influenza outweigh the risks. 

o Other Vaccines: Vaccination against other infectious diseases (e.g., 

COVID-19) is also encouraged, as infections can trigger GBS. 

• Infection Control: 

o Hygiene Practices: Good hygiene practices, such as regular handwashing 
and avoiding close contact with sick individuals, can help reduce the risk 
of infections that may trigger GBS. 

o Prompt Treatment of Infections: Early diagnosis and treatment of 

infections, particularly respiratory and gastrointestinal infections, may help 

reduce the risk of developing GBS. 

• Awareness and Education: 

o Public Awareness: Educating the public and healthcare providers about 
the signs and symptoms of GBS can lead to earlier recognition and 
treatment, potentially improving outcomes. 

o Patient Education: Individuals who have had GBS should be informed 

about the possibility of recurrence and the importance of seeking medical 

attention if they experience new or worsening symptoms. 

2. Recommendations for Patients and Caregivers 

• Monitoring for Symptoms: 

o Patients and caregivers should be vigilant for early signs of GBS, such as 

sudden weakness, tingling, or numbness, especially following an infection. 

• Rehabilitation: 

o Early and ongoing rehabilitation is crucial for recovery. Patients should 

engage in physical therapy to regain strength and mobility and to prevent 

complications related to immobility. 

• Psychosocial Support: 

o Providing psychological support and counseling for patients and families 
can help address the emotional impact of GBS and improve coping 
strategies. 

• Follow-up Care: 

o Regular follow-up with healthcare providers is important for monitoring 

recovery, managing any residual symptoms, and addressing complications. 

• Lifestyle Modifications: 

o Encouraging a healthy lifestyle, including a balanced diet, regular exercise 

(as tolerated), and stress management techniques, can support overall health 

and recovery. 

While there is no definitive way to prevent GBS, awareness of potential triggers, 

good hygiene practices, and vaccination can help reduce the risk of infections that 

may lead to the syndrome. Education and support for patients and caregivers are 

essential for managing the condition and improving outcomes. Regular follow-up 

and rehabilitation are key components of care for individuals recovering from 

GBS. 
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I. DEFINITION 

Ischemic stroke is a disruption in the flow of blood to the brain, which is typically 

caused by either a blood clot forming within a blood vessel (thrombosis) or a clot traveling 

from another part of the body and blocking a blood vessel in the brain (embolism) [1]. 
 

 
 

 

II. EPIDEMIOLOGY 

In 2019, the global burden of disease study found that there were 12.2 million stroke 

incidents, 101 million prevalent strokes, 143 million disability-adjusted life years lost to 

stroke, and 6.55 million stroke fatalities. Stroke remained the second largest cause of death 

worldwide and the third major cause of death and disability when combined. Over the span of 

1990 to 2019, the number of stroke incidents increased by 70%, prevalent strokes by 85%, 

stroke fatalities by 43%, and disability-adjusted life years attributed to stroke increased by 

32%. Ischemic stroke accounted for 62% of all strokes in 2019. Additionally, the age- 

standardized incidence of ischemic stroke was significantly higher in the Asian region, 

according to the Institute for Health Metrics and Evaluation's visualization of global burden 

of disease data [2].Regarding to the report by Ministry of Health , Cambodia 2023, the total 

number of stroke patients was 22,793 (1,176 dead). Annually, 15 million people15 million 

people worldwide suffer a stroke. Of these, 5 million die and another 5 million are left 

permanently disabled, placing a burden on family and community (WHO , 2023). From 1st 

January 2023- 30 June 2024 report from Khmer-Soviet Friendship Hospital (KSFH): 1504 
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Strokes has ishemic stroke 1261 and 208 hemorrhage stroke, prevalence of neurological 

diseases in Hospitalized Patients at the Neurology Department of KSFH: January 01, 2023 - 

June 30, 2024. 

 
III. ETIOLOGY 

The classification of stroke subtypes was determined by etiology, following the TOAST 

classification, which included five categories: (1) large-artery atherosclerosis (LAA), (2) small 

vessel occlusion (SVO), (3) cardio-embolism (CE), (4) stroke of another identified cause, and 

(5) stroke of unknown cause. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

IV. PATHOPHYSIOLOGY 

The common pathway of ischemic stroke is lack of sufficient blood flow to perfuse 

cerebral tissue, due to narrowed or blocked arteries leading to or within the brain. Ischemic 

strokes can be broadly subdivided into thrombotic and embolic strokes. 

Narrowing is commonly the result of atherosclerosis the occurrence of fatty plaques 

lining the blood vessels. As the plaques grow in size, the blood vessel becomes narrowed and 

the blood flow to the area beyond is reduced. Damaged areas of an atherosclerotic plaque can 

cause a blood clot to form, which blocks the blood vessel is a thrombotic stroke. In an embolic 

stroke, blood clots or debris from elsewhere in the body, typically the heart valves, travel 

through the circulatory system and block narrower blood vessels. Based on the etiology of 

ischemic stroke, a more accurate sub-classification is generally used: 

(1) Large artery disease: atherosclerosis of large vessels, including the internal carotid 

artery, vertebral artery, basilar artery, and other major branches of the Circle of Willis. 

(2) Small vessel disease: changes due to chronic disease, such as diabetes, hypertension, 

hyperlipidemia, and smoking, that lead decreased compliance of the arterial walls 

and/or narrowing and occlusion of the lumen of smaller vessels. 
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(3) Cardio-Embolic  stroke:  the  most  common  cause  of  an  embolic  stroke  is  atrial 

fibrillation. 

(4) Stroke of determined etiology: such as inherited diseases, metabolic disorders, and 

coagulopathies. 

(5) Stroke of undetermined etiology: after exclusion of all of the above. 
 

 

 
 

In the core area of a stroke, blood flow is so drastically reduced that cells usually cannot 

recover and subsequently undergo cellular death. The tissue in the region bordering the infarct 

core, known as the ischemic penumbra, is less severely affected. This region is rendered 

functionally silent by reduced blood flow but remains metabolically active. Cells in this area 

are endangered but not yet irreversibly damaged. They may undergo apoptosis after several 

hours or days but if blood flow and oxygen delivery is restored shortly after the onset of stroke, 

they are potentially recoverable. 

 
V. DIAGNOSIS 

Diagnosis of ischemic stroke relies on clinical signs and symptoms, along with the use 

of diagnostic tools such as brain CT, MRI, or laboratory tests. These investigations help in 

confirming the presence of an ischemic stroke and provide valuable information for further 

management and treatment. 
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Clinical signs 

 
 
 

• Type of infarctions: 

o (1) Cerebral hemisphere infarcts: 

may be classified by vascular 

territory: 

▪ Anterior cerebral artery 

infarcts: proximal to the medial 

striate branch, they cause 

contralateral hemiplegia; distal 

to the medial striate branch, they 

cause contralateral paralysis 

with sparing of the arm and face. 

▪ Middle cerebral artery 

infarcts: causes contralateral 

hemiplegia, often sparing the 

leg, and hemianopia. Aphasia is 

present if the dominant 

hemisphere is affected. 

▪ Posterior cerebral artery 

infarcts: causes contralateral 

hemianopia. 

▪ Motor signs are upper motor 

neurons. 

o (2) Lacunar strokes: Lacunar strokes are due to small areas of infarction usually 

occurring around the basal ganglia, thalamus, and pons. Clinical features include: 
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▪ Pure motor or sensory signs 

▪ Mixed motor and sensory picture 

▪ Ataxia 

▪ Dysarthria 

NOTE: They may also be asymptomatic and found at post-mortem examination. 

o (3) Brainstem infarcts: clinical features include: 

▪ Hemi- or quadriplegia 

▪ Sensory loss 

▪ Diplopia 

▪ Facial weakness and numbness 

▪ Nystagmus 

▪ Dysphasia 

▪ Coma due to damage to the reticular formation 

▪ Locked-in syndrome from upper brain-stem infarction (the patient is conscious 

but unable to respond) 

The most common brainstem vascular syndrome is lateral medullary syndrome 

(Wallenberg’s syndrome), which is due to thromboembolism of the posterior inferior 

cerebellar artery. The patient presents with sudden vertigo and vomiting. Ipsilateral 

signs include 9th and 10th nerve lesions, Horner’s syndrome, spinothalamic sensory 

loss in the face, diplopia, and cerebellar signs in the limbs. Contralateral signs 

include spinothalamic sensory loss in the body. 
 

5.2. Investigation 
 

The following investigations should be performed in patients who have suffered a stroke: 

• Complete blood count (CBC): polycythemia or thrombocytopenia. 

• Coagulation studies: bleeding disorders. 

• Erythrocyte sedimentation rate (ESR): giant cell arteritis. 

• Blood glucose: hyper- or hypoglycemia may lead to impaired consciousness. 

• Chest x-ray (CXR): primary tumor; left atrium enlarged with mitral stenosis. 

• Syphilis serology. 

• Non-contrast computed tomography (CT) scan: this will distinguish between 

hemorrhagic and ischemic infarction if done within 2 weeks and should be done acutely 

to rule out hemorrhage whenever thrombolytics are considered; also aids diagnosis of 

other conditions in cases of uncertainty, such as tumor or subdural hematoma; should 

always be performed in cerebellar stroke as hematoma requires urgent evacuation. 

• MRI:  can  show  ischemia  within  15-30  minutes.  Different  types  of  MRI  can  be 

performed, including MR angiography (MRA), depending on the information needed. 

• Carotid duplex scan: stenoses. 
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VI. DIFFERENTIAL DIAGNOSIS 
 

• Complicated migraines 

• Drug toxicity 

• Intracranial hemorrhage 

• Intracranial tumor 

• Intracranial abscess 

• Hypoglycemia 

• Hyperglycemia 

• Hypertensive encephalopathy 

• Multiple sclerosis 

• Seizure, sepsis 

• Syncope 

• Wernicke encephalopathy 

• Metabolic abnormalities 

 
VII. MANAGEMENT 

 

1. Objectives 

Effective management of ischemic stroke involves identifying and managing risk 

factors such as hypertension, smoking, diabetes mellitus, high cholesterol, and atrial 

fibrillation. Following a stroke, blood pressure may remain elevated for several days, and the 

initiation of antihypertensive treatment is typically deferred for about two weeks. Cholesterol 

reduction is crucial to minimize coronary risks, as myocardial infarction is a significant cause 

of death in the post-stroke period. Anticoagulation is recommended for patients with atrial 

fibrillation and thromboembolic stroke. In cases of severe internal carotid artery stenosis 

(>70%) with recent TIAs, endarterectomy should be considered. 
 
2. Critical Signs 

• Sudden weakness or numbness, particularly on one side of the body 

• Difficulty speaking or understanding speech 

• Vision problems in one or both eyes 

• Loss of balance or coordination 

• Severe headache with no known cause. 
 
3. Mortality Risk Factors 

• Impaired consciousness 

• Severe hemiplegia 

• Incontinence 

• Defect in conjugate gaze 

• Advanced age 

• Previous history of strokes. 
 
4. Outpatient Management 

Post-stroke outpatient care should include: 

• Regular follow-up for risk factor management 

• Blood pressure monitoring 

• Medication adherence (antihypertensives, statins, antiplatelets) 
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• Support for rehabilitation (physical, occupational, speech therapy) 
 

• Rehabilitation Interventions for Stroke 

Rehabilitation aims to enable people to reach their optimal physical, cognitive, emotional, 

communicative, and social activity levels through addressing impairments related to spasticity, 

upper and lower extremity dysfunction, shoulder and central pain, mobility/gait, dysphagia, vision, 

and communication. As stroke can cause continuing problems in subsequent years and decades, 

people living with stroke need lifelong access to rehabilitation services. Furthermore, rehabilitation 

aims to train and support carers and families by providing appropriate strategies to care for 

themselves. 

Interventions:   

o Range of motion exercises 

o Positioning for the prevention of contractures 

o Balance training  

o Gait training 

o Constraint induced movement therapy 

o Activities of daily living training  

o Speech and language interventions 

o Fitness training 

o Modification of home environment  

o Muscle-strengthening exercises 

o Physical exercise training 

o Provision and training in the use of assistive products for self-care 

o Assistive products: Canes/sticks/tetrapod , Rollators , Walking frames/walkers, Orthoses 

(lower limb) and Wheelchair 

• Depression screening and management 

5. First-line Treatment 

• Intravenous (IV) Alteplase: Administered within a 4.5-hour window for eligible 

patients. The dose is 0.9 mg/kg (max 90 mg), with a 10% bolus given over 1 minute, 

followed by the remainder over 60 minutes. Inclusion criteria include: 

o Measurable neurological deficit 

o Symptom onset within the treatment window 

o Age 18 or older 

• Mechanical Thrombectomy: Recommended for patients with large vessel occlusion, 

can be considered even after fibrinolytic therapy. 
 
6. Treatment Adjustment 

Treatment may need to be adjusted based on: 

• Blood pressure levels (aim for <180/105 mmHg post-alteplase) 

• Blood glucose levels (maintain 140-180 mg/dL) 

• Neurological status and response to initial treatment 

• Presence of complications (e.g., seizures, edema) 

 
7. Algorithm for Management 

Initial Assessment: Neurological examination, imaging (CT/MRI) 

Risk Factor Identification: Evaluate hypertension, diabetes, cholesterol, etc. 
 

• Immediate Treatment: 

o Administer IV alteplase if within criteria. 

o Consider mechanical thrombectomy for eligible patients. 

• Post-Treatment Care: 
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o Monitor vital signs, glucose, temperature, and blood pressure. 

o Initiate antiplatelet therapy (aspirin or clopidogrel). 

o Address complications (DVT prophylaxis, seizure management). 

• Outpatient Follow-up: Establish a rehabilitation plan and regular check-ups. 
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MANAGEMENT OF CVA USING ALTEPLASE 

 
VIII. SPECIAL CASES 

• Cerebellar Edema: Early consultation with neurosurgery for possible interventions 

like ventriculostomy or decompressive craniectomy. 

• Seizures: Initiate anti-epileptic medication for recurrent seizures, but routine 

prophylaxis is not recommended. 

• Cardiac Evaluation: Monitor for arrhythmias and perform troponin testing. 
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IX. COMPLICATION 

Complications of ischemic stroke can be significant and vary based on the severity of the 

stroke, the area of the brain affected, and the timeliness of treatment. Common complications 

include: 

• Neurological Deficits: These can include weakness or paralysis (hemiparesis), speech 

and language difficulties (aphasia), and cognitive impairments. 

• Seizures: Some patients may experience seizures, particularly if the stroke affects 

certain areas of the brain. 

• Cerebral Edema: Swelling in the brain can lead to increased intracranial pressure, 

which may require intervention. 

• Aspiration Pneumonia: Difficulty swallowing (dysphagia) can increase the risk of 

food or liquids entering the lungs, leading to pneumonia. 

• Deep Vein Thrombosis (DVT): Immobility after a stroke can increase the risk of blood 

clots in the legs. 

• Pressure Sores: Prolonged immobility can lead to skin breakdown and pressure ulcers. 

• Urinary Incontinence: Some patients may experience loss of bladder control. 

• Depression and Emotional Changes: Many strokes’ survivors experience depression, 

anxiety, or emotional lability due to the impact of the stroke. 

• Recurrent Stroke: Patients who have experienced one stroke are at higher risk for 

subsequent strokes. 

• Hydrocephalus: In some cases, fluid buildup in the brain can occur, necessitating 

further treatment. 

• Cardiac Complications: Increased risk of arrhythmias, particularly atrial fibrillation, 

which can lead to additional strokes. 

 
Timely  intervention  and  rehabilitation  can  help  manage  these  complications  and 

improve outcomes for stroke survivors. 

 
X. PREVENTION AND RECOMMENDATION: FOR ISCHEMIC STROKE 

 

1. Life-style Modifications: 

• Diet: Adopt a heart-healthy diet, such as the Mediterranean diet, rich in fruits, 

vegetables, whole grains, lean proteins, and healthy fats. Limit salt, sugar, and saturated 

fats. 

• Exercise: Engage in regular physical activity (at least 150 minutes of moderate exercise 

per week) to help maintain a healthy weight and reduce cardiovascular risk. 

• Smoking Cessation: Quit smoking and avoid exposure to secondhand smoke, as 

smoking significantly increases stroke risk. 
 

2. Blood Pressure Management: 

• Monitor and control blood pressure regularly, aiming for a target of less than 130/80 

mmHg. 

• Lifestyle changes and medications may be necessary for those with hypertension. 
 

3. Diabetes Management: 

• Keep blood sugar levels within recommended ranges through diet, exercise, and 

medication adherence for individuals with diabetes. 
 

4. Cholesterol Management: 

• Maintain healthy cholesterol levels. Statin therapy may be recommended for those with 

high LDL cholesterol or existing cardiovascular disease. 
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5. Atrial Fibrillation Monitoring: 

• Regularly check for atrial fibrillation, especially in individuals over 65 or with risk 

factors. Anticoagulation therapy may be advised if AFib is present. 
 

6. Antiplatelet Therapy: 

• For individuals with a history of transient ischemic attacks (TIAs) or minor strokes, 

low-dose aspirin or clopidogrel may be recommended to reduce the risk of future 

strokes. 
 

7. Weight Management: 

• Achieve  and  maintain  a  healthy  weight  to  reduce  the  risk  of  stroke  and  other 

cardiovascular diseases. 
 

8. Alcohol Consumption: 

• Limit alcohol intake to moderate levels (up to one drink per day for women and two for 

men) to reduce the risk of hypertension and stroke. 
 

9. Regular Health Screenings: 

• Routine health check-ups to monitor blood pressure, cholesterol levels, and other risk 

factors can help identify and manage potential issues early. 
 

10. Education and Awareness: 

• Educate individuals about stroke symptoms (e.g., FAST: Face drooping, Arm weakness, 

Speech difficulties, Time to call emergency services) to ensure prompt treatment. 
 

11. Stress Management: 

• Implement stress reduction techniques, such as mindfulness, meditation, or yoga, to 

help manage overall health and well-being. 
 

Preventive strategies focus on lifestyle modifications, medical management of risk factors, 

and awareness of stroke symptoms. Regular consultations with healthcare providers can ensure 

personalized prevention plans and timely interventions. 

 
XI. EVOLUTION AND PROGNOSIS 

• Proper hydration, nutrition, and physical therapy are critical. 

• Regular monitoring for complications (e.g., pneumonia, depression). 

• Approximately 20-25% of patients with thromboembolic infarction and 75% with 

hemorrhagic strokes may not survive the first month. 

• A third of survivors may fully recover, while another third may experience severe 

disability. 
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I. DEFINITION 

Cerebrovascular accident (CVA), otherwise called a stroke, is the  third  major cause 

of morbidity and mortality in many developed countries. Stroke can be either ischemic or  

hemorrhagic. 

Hemorrhagic stroke is due to bleeding into the brain by the rupture of a blood 

vessel. Hemorrhagic stroke may be further subdivided into intra-cerebral hemorrhage (ICH) 

and subarachnoid hemorrhage (SAH). ICH is bleeding into the brain parenchyma, and SAH 

is bleeding into the subarachnoid space. Hemorrhagic stroke is associated with severe 

morbidity  and high mortality. 
 

II. EPIDEMIOLOGY 

Hemorrhagic stroke contributes to 10% to 20% of strokes annually. The incidence is 

around 12% to 15% of cases per 1,00,000 per year. 

ICH is more common in Asians, advanced age, male sex, and low- and middle- 

income countries. The incidence is more common in men and increases with age. 

The global incidence is increasing, predominantly in African and Asian countries. 

Japanese data have shown that control of hypertension reduces the incidence of ICH. The 

case fatality rate is 25% to 30% in high-income countries, while it is 30% to 48% in low- to 

middle- income countries. The ICH fatality rate depends on the efficacy of critical care. 

Based on data from the GBD study, there was a wide range of age- and sex- 

standardized stroke DALYs lost in Asia, in 2010. The lowest rates are in Japan (706.6 

/100,000 people) and Singapore (804.2/100,000 people), with low rates also observed in 

Bangladesh and Bhutan. The highest rates are in Mongolia (4,409.8/100,000 people) and 

Indonesia (3,382.2/100,000 people), with high rates also observed in Myanmar, Lao PDR, 

North Korea, and Cambodia. 

Based on MoH of Cambodia report 2022 within 5 years (2018-2022) data, total 

amount of IPD patients with cerebral-cardio vascular disease are 71857 cases. We found that 

the patients with ischemic stroke are 22793 cases (died 1176 cases), hemorrhagic stroke are 

8200 patients (died 328 patients). Particularly, in Khmer-Soviet Friendship Hospital from 

2015-2021, our stroke patients are 5620 cases among total IPD patients 250653 cases. 

 
III. ETIOLOGY 

Hypertension is the most common cause of hemorrhagic stroke. 

Cerebral amyloid angiopathy (CAA) is an important cause of primary lobar 

intracerebral bleeding in older adults. 

Other Important Risk Factors of intracerebral hemorrhage (ICH): 

• Cigarette smoking and moderate or heavy alcohol consumption and chronic alcoholism. 
 

• Chronic liver disease with coagulopathy and thrombocytopenia. 
 

• Decreased low-density lipoprotein cholesterol and low triglycerides are also risk factors. 
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• Dual antiplatelet therapy has an increased risk of ICH than monotherapy. 
 

• Sympathomimetics such as cocaine, heroin, amphetamine, ephedrine, 

and phenylpropanolamine carry an increased risk of a cerebral 

hemorrhage. 
 

• Cerebral microbleeds (CMBs) associated with hypertension, diabetes mellitus, 

and  cigarette smoking increase the risk of ICH. 
 

• Old age and male sex. The incidence of ICH increases after 55 years of age. The 

relative risk after 70 years is 7. 
 

• The  tumors  which  are  more  prone  to  bleed  are  glioblastoma,  lymphoma, 

metastasis, meningioma, pituitary adenoma, and hemangioblastoma. 
 

The usual causes of spontaneous subarachnoid hemorrhage (SAH) are ruptured 

aneurysm, arteriovenous  malformation,  vasculitis,  cerebral  artery  dissection,  dural sinus 

thrombosis, and  pituitary apoplexy. 
 

IV. PATHOPHYSIOLOGY 
 

The common sites of the bleed are the basal ganglia (50%), cerebral lobes (10% to 20%), 

the thalamus (15%), pons and the brain stem (10% to 20%), and the cerebellum (10%).[5] 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lobar hemorrhage Pontine hemorrhage 
 

Cerebellar hemorrhage 

 
 
 

The primary injury is due to the compression of brain tissue by the hematoma 

and an increase in the intracranial pressure (ICP). 
 

Usually, the hematoma enlarges in 3 hours to 12 hours. The enlargement of 

hematoma occurs in 3 hours in one-third of cases. The perihematomal edema increases 

within 24 hours,  peaks around 5 to 6 days, and lasts up to 14 days. 

https://www.ncbi.nlm.nih.gov/books/NBK559173/
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V. DIAGNOSIS 

Diagnosis of a hemorrhagic stroke is based on a thorough medical history and 

physical exam, and doctors may strongly suspect stoke based on the patient’s symptoms. 

Clinical assessment cannot reliably distinguish intracerebral hemorrhage from 

ischemic stroke; imaging tests include magnetic resonance imaging  (MRI)  or computed  

tomography  (CT) scans is required. 

Electroencephalogram (EEG) or lumbar puncture (LP) may be done in some 

optional cases to help work up and confirm the diagnosis. 

 
More frequent symptoms of ICH may include: 

• Alteration in level of consciousness (present in approximately 50% of patients) 

• Nausea and vomiting (approximately 40-50%) 

• Sudden, severe headache (approximately 40%) 

• Seizures (approximately 6-7%) 

• Sudden  weakness  or  paralysis  of  the  face,  arm  or  leg,  or  numbness, 

particularly on  one side of the body 

• Sudden vision changes 

• Loss of balance or coordination 

• Difficulty understanding, speaking (slurring, confusion), reading, or writing 

Investigation: 

• Laboratory study (CBC, Coagulation studies, Liver function, Kidney function, 

blood glucose …) 

• Imaging studies: CT scan / MRI cerebral 

 
VI. DIFFENTIAL DIAGNOSIS 

The differential diagnoses of hemorrhagic stroke are: 

• Acute hypertensive crisis 

• Pituitary apoplexy 

• Cerebral venous thrombosis 

• Dural sinus thrombosis 

• Cervical artery dissection 

• Reversible cerebral vasoconstrictive syndrome (RCVS) 

• Hemorrhagic neoplasms 

• Arterio-venous malformations 

• Meningitis 

• Acute subdural hematoma 

• Hemorrhagic infarct 
 

Imaging studies such as CT and MRI can rule out these entities. 

https://www.cedars-sinai.edu/Patients/Programs-and-Services/Imaging-Center/For-Patients/Exams-by-Procedure/MRI/MRI-Brain.aspx
https://www.cedars-sinai.edu/Patients/Programs-and-Services/Imaging-Center/For-Patients/Exams-by-Procedure/CT-Scans/Head/
https://www.cedars-sinai.edu/Patients/Programs-and-Services/Imaging-Center/For-Patients/Exams-by-Procedure/CT-Scans/Head/
https://www.cedars-sinai.edu/Patients/Programs-and-Services/Imaging-Center/For-Patients/Exams-by-Procedure/CT-Scans/Head/
https://www.cedars-sinai.edu/Patients/Programs-and-Services/Imaging-Center/For-Patients/Preparing-for-Your-Exam/Electroencephalogram-EEG.aspx
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VII. MANAGEMENT 
 

1. Objectives 

• Goal to stop bleeding 

• Relieve the symptoms 

• Management the cause of ICH 

• Prevention the complication 
 

2. Critical sign 

• Sudden onset of a severe headache, often described as the "worst 

headache of my life" 

• Weakness or paralysis on one side of the body that develops quickly 

• Difficulty speaking or understanding speech 

• Seizure 

• Loss of consciousness 

• Sign of high ICP 
 

3. Mortality risk factors 

• Old Age: The risk of ICH increases significantly with age. 

• Comorbid  conditions: Uncontrolled  hypertension,  Chronic  kidney  

disease, Diabetes, Coronary artery disease, Atrial fibrillation … 

• Severity of ICH: Larger hemorrhage volume and bleeding in critical 

areas of the brain. 

• Intraventricular hemorrhage: when bleeding extends into the ventricles 

(fluid- filled cavities) of the brain, it can increase intracranial pressure and 

worsen the prognosis. 

• Level of consciousness: lower Glasgow Coma Scale (GCS) score 

• Infection 
 

4. Outpatient management 

• Blood pressure control 

• Rehabilitation: Physical therapy, Speech therapy, Occupational therapy 

• Diet and lifestyle modifications 

• Fall prevention 

• Education and support 

5. Rehabilitation Interventions for Stroke 
Rehabilitation aims to enable people to reach their optimal physical, cognitive, 

emotional, communicative, and social activity levels through addressing impairments 

related to spasticity, upper and lower extremity dysfunction, shoulder and central pain, 

mobility/gait, dysphagia, vision, and communication. As stroke can cause continuing 

problems in subsequent years and decades, people living with stroke need lifelong access 

to rehabilitation services. Furthermore, rehabilitation aims to train and support carers and 

families by providing appropriate strategies to care for themselves. 

Interventions:   

o Range of motion exercises 

o Positioning for the prevention of contractures 

o Balance training  

o Gait training 

o Constraint induced movement therapy 









https://www.uptodate.com/contents/spontaneous-intracerebral-hemorrhage-acute-treatment-and-prognosis?search=intracerebral%20hemorrhage%20stroke&amp;amp%3Bsource=search_result&amp;amp%3BselectedTitle=1%7E150&amp;amp%3Busage_type=default&amp;amp%3Bdisplay_rank=1&amp;amp%3BH1932547081
https://www.uptodate.com/contents/spontaneous-intracerebral-hemorrhage-acute-treatment-and-prognosis?search=intracerebral%20hemorrhage%20stroke&amp;amp%3Bsource=search_result&amp;amp%3BselectedTitle=1%7E150&amp;amp%3Busage_type=default&amp;amp%3Bdisplay_rank=1&amp;amp%3BH1932547081




https://www.ncbi.nlm.nih.gov/books/NBK559173/


https://www.ncbi.nlm.nih.gov/books/NBK559173/
https://doi.org/10.1177/1747493020968424
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I. DEFINITION 

Cerebral venous thrombosis (CVT) or cerebral venous sinus thrombosis (CVST): 

a thrombotic obstruction of the cerebral veins and/or related anatomical structures (dural 

sinuses) which drain blood from the brain. Common subtypes include transverse sinus 

thrombosis and superior sagittal sinus thrombosis. 

Septic cerebral venous thrombosis: a subtype of CVT of infectious origin (see 

“Etiology”). 

Cavernous sinus thrombosis: a rare subtype of CVT, typically septic in origin, that is 

associated with cavernous sinus syndrome. 

 
II. EPIDEMIOLOGY 

o Sex: F > M, 3:1 

o Age: any age group (average age ∼ 40 years) 
o Incidence: 3–4 cases per million in adults; approx. 

 
III. ETIOLOGY 

1. Noninfectious 

• Hypercoagulable states 

o Oral contraceptives, pregnancy, and postpartum period 

o Blood clotting disorders (e.g., factor V Leiden, protein C deficiency, protein S 
deficiency, antiphospholipid syndrome) 

o Hematologic diseases (e.g., polycythemia, sickle-cell anemia) 

o Malignancies 
• Head trauma 

• Neurosurgical procedures (e.g., lumbar puncture) 

• Additional associated systemic conditions 

o Inflammatory bowel disease (e.g., Crohn's disease) 

o Collagen vascular diseases and blood vessel disorders 
(e.g., lupus erythematosus, granulomatosis with polyangiitis, temporal arteritis) 

o Hyperhomocysteinemia 

o Hematologic conditions (e.g., paroxysmal nocturnal hemoglobinuria, thrombotic 
thrombocytopenic purpura, sickle cell disease) 

o Nephrotic syndrome 

o Dehydration 
2. Infectious 

o Rhinogenic (e.g., after sinusitis - paranasal, sphenoid, maxillary, and ethmoid) 

o Mid-facial infections (cellulitis or abscess) 

o Dental infections 

o Otogenic (e.g., after acute otitis media) → generally infection of the lateral 
sinuses (transverse/sigmoid sinuses) or mastoiditis 

o Meningitis o Pharyngitis o Tonsillitis 

o Orbital and periorbital cellulitis 

o Covid -19 infection and covid vaccine associated thrombosis. 
 

IV. PATHOPHYSIOLOGY 

Thrombogenesis occurs in the cerebral venous system, including the dural sinuses → ↓ 

cerebral drainage → ↑ intracranial pressure → clinical features; ; (see below). 
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I. DEFINITION 

Multiple Sclerosis (MS) is defined as a chronic and progressive disease of the 

central nervous system (CNS) characterized by the immune-mediated destruction of 

myelin, the protective sheath that covers nerve fibers. This demyelination leads to the 

formation of scar tissue (sclerosis) and disrupts the normal conduction of electrical 

impulses along the nerves. 

The disease typically manifests with a variety of neurological symptoms, which can 

include fatigue, motor and sensory deficits, visual disturbances, and cognitive 

changes. MS can present in different forms, including relapsing-remitting MS (the 

most common form), secondary progressive MS, and primary progressive MS. 

 
II. EPIDEMIOLOGY 

Multiple Sclerosis (MS) affects many people in France, with estimates 

suggesting that between 70,000 and 90,000 individuals live with the disease. Certain 

areas, especially those with temperate climates, have a higher prevalence of MS. Each 

year, about 4 to 6 new cases per 100,000 people are reported, indicating a steady, though 

not extremely high, number of new cases annually. 

MS commonly begins between the ages of 20 and 40 and is more frequent in women 

than in men, with a gender ratio of about 3:2, hinting that hormonal or genetic factors 

might contribute to its development. Early symptoms of MS are varied and may include 

fatigue, pain, motor and sensory issues, visual problems, and other neurological 

symptoms, which can make diagnosing and understanding the disease challenging. 

As MS progresses, it often leads to significant disabilities, affecting motor functions, 

balance, and cognition. It is the primary cause of non-traumatic disability in young 

adults, severely impacting both personal and professional aspects of their lives. 

 
III. ETIOLOGY 

The exact causes of MS are not fully understood, but it is believed to result from 

a complex interplay of genetic, environmental, and immunological factors. Here are the 

main contributors thought to be involved in the development of MS: 

1. Genetic Factors: There is evidence suggesting a genetic predisposition to MS. 

Individuals with a family history of the disease are at a higher risk. Certain genetic 

markers, particularly those related to the immune system, have been associated with 

an increased susceptibility to MS. 

2. Environmental Factors: Various environmental factors may influence the risk of 

developing MS, including: 

- Geographical Location: MS is more prevalent in regions farther from the equator, 

suggesting that factors such as sunlight exposure and vitamin D levels may play a role. 
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- Infections: Some viral infections, particularly the Epstein-Barr virus (EBV), have 

been linked to an increased risk of MS. The hypothesis is that these infections may 

trigger an autoimmune response in genetically susceptible individuals. 

3. Immune System Dysfunction: MS is considered an autoimmune disease, where the 

immune system mistakenly attacks the body's own myelin, the protective sheath 

around nerve fibers. This immune-mediated damage leads to inflammation and the 

formation of scar tissue (sclerosis) in the CNS. 

4. Lifestyle Factors: Certain lifestyle factors, such as smoking and obesity, have been 

associated with an increased risk of developing MS. These factors may influence 

immune function and overall health. 

5. Hormonal Factors: The higher prevalence of MS in women suggests that hormonal 

differences may contribute to the disease's development. Changes in hormone levels, 

particularly during puberty, pregnancy, and menopause, may influence the immune 

response. 

while the precise causes of MS remain unclear, it is likely that a combination 

of genetic susceptibility, environmental influences, and immune system dysregulation 

contribute to the onset and progression of the disease 

 
IV. PATHOPHYSIOLOGY 

The physiopathology of  MS involves a complex interplay of immune, genetic, 

and environmental factors that lead to the destruction of myelin in the CNS. The key 

components involved in the physiopathological process of MS: 

1. Autoimmune Response: MS is primarily considered an autoimmune disease. In 

susceptible individuals, the immune system mistakenly targets the myelin sheath, 

which insulates nerve fibers. This attack is mediated by activated T lymphocytes 

(specifically CD4+ T helper cells) that infiltrate the CNS. 

2. Inflammation: Once in the CNS, these immune cells release pro-inflammatory 

cytokines, which promote inflammation and recruit other immune cells, such as B 

cells and macrophages. This inflammatory response contributes to the damage of 

oligodendrocytes (the cells responsible for producing myelin) and the myelin itself. 

3. Demyelination: The destruction of myelin leads to demyelination, which disrupts 

the normal conduction of electrical impulses along the affected nerve fibers. This 

results in the neurological symptoms characteristic of MS, such as motor and sensory 

deficits, visual disturbances, and cognitive changes. 

4. Axonal Damage: In addition to demyelination, there can be direct damage to the 

axons (the long projections of nerve cells). This axonal injury can lead to irreversible 

neurological deficits and contributes to the progression of disability in MS patients. 

5. Formation of Sclerosis: The term "sclerosis" refers to the scar tissue that forms in 

place of the damaged myelin. These plaques or lesions can be observed on MRI scans 

and are indicative of the disease's progression. 

6. Chronic Phase: Over time, the inflammatory process may lead to a chronic phase of 

the disease, characterized by neurodegeneration and progressive disability. In some 

patients, this can manifest as secondary progressive MS, where there is a gradual 

worsening of symptoms without distinct relapses. 
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7. Genetic and Environmental Influences: The physiopathology of MS is also 

influenced by genetic predisposition and environmental factors, such as infections and 

vitamin D levels, which may trigger or exacerbate the autoimmune response. 

 
V. DIAGNOSIS 

1. Clinic 

The diagnosis of MS is based on a combination of clinical examination   findings 

and laboratory investigations. How each component contributes to the diagnostic 

process: 

- Medical History: A thorough medical history is taken to identify symptoms, their 

onset, duration, and any previous episodes. Key symptoms may include fatigue, visual 

disturbances, motor or sensory deficits, balance issues, and cognitive changes. 

- Neurological Examination: A comprehensive neurological examination assesses 

various functions, including: 

- Motor function (strength, coordination) 

- Sensory function (touch, pain, temperature) 

- Reflexes 

- Balance and coordination (e.g., Romberg test) 

- Visual acuity and field testing 

- Clinical Criteria : The McDonald criteria are commonly used for diagnosing MS. 

These criteria require evidence of : 

- Dissémination temporelle (time): Evidence of two or more episodes of neurological 

dysfunction (pushing) separated in time. 

- Dissémination spatiale (space): Evidence of lesions in different parts of the CNS, 

which can be demonstrated through imaging. 

2. Laboratory Investigations 

- Magnetic Resonance Imaging (MRI): MRI is a crucial tool in diagnosing MS. It can 

reveal: 

- Hyperintense lesions on T2-weighted images, indicating areas of demyelination. 

- Gadolinium-enhanced MRI can show active inflammation by highlighting new or 

active lesions. 

- Cerebrospinal Fluid (CSF) Analysis: A lumbar puncture is performed to analyze the 

CSF for: 

- Oligoclonal bands: The presence of these bands indicates an abnormal immune 

response in the CNS. 

- Increased immunoglobulin G (IgG): Elevated levels of IgG in the CSF compared to 

serum can support the diagnosis. 

- Evoked Potentials: these tests measure the electrical activity in response to stimuli 

(visual, auditory, or sensory) and can help identify lesions in the pathways that may 

not be visible on MRI. 

The diagnosis of MS is made by integrating clinical findings with laboratory 

investigations. The combination of a detailed medical history, neurological 

examination, MRI findings, CSF analysis, and evoked potentials helps establish the 

diagnosis based on the McDonald criteria. This comprehensive approach ensures 

that other potential causes of neurological symptoms are ruled out and that the 

diagnosis of MS is accurate . 

 
VI. IFFERENTIAL DIAGNOSIS 

Differential diagnosis of  MS involves distinguishing it from other neurological 

conditions that can present with similar symptoms. The process typically includes a 
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thorough clinical evaluation, imaging studies, and laboratory tests to rule out other 

potential causes of neurological dysfunction. The key conditions to consider in the 

differential diagnosis of MS: 

• Neuromyelitis Optica (NMO) 

o Characterized by severe optic neuritis and transverse myelitis. 

o Often associated with the presence of aquaporin-4 antibodies. 

o MRI findings may show longitudinally extensive spinal cord lesions. 

• Acute Disseminated Encephalomyelitis (ADEM) 

o Typically follows a viral infection or vaccination. 

o Presents with rapid onset of neurological symptoms and multifocal lesions on 
MRI. 

o More common in children and often has a monophasic course. 
• Chronic Inflammatory Demyelinating Polyneuropathy (CIDP) 

o Affects peripheral nerves rather than the CNS. 

o Characterized by progressive weakness and sensory loss. 

o Diagnosis is supported by nerve conduction studies. 

• Systemic Lupus Erythematosus (SLE) 

o Can cause neurological symptoms due to CNS involvement (lupus cerebritis). 

o Associated with other systemic symptoms and laboratory findings (e.g., 
positive ANA). 

• Sarcoidosis 

o Can cause neurological symptoms through neurosarcoidosis. 

o MRI may show granulomatous lesions in the CNS. 

o Diagnosis may require biopsy or other specific tests. 

• Vitamin B12 Deficiency 

o Can lead to subacute combined degeneration of the spinal cord. 

o Symptoms may include weakness, sensory changes, and cognitive impairment. 

o Laboratory tests can confirm deficiency. 

• Thyroid Disorders 

o Hypothyroidism can cause neurological symptoms, including cognitive 

changes and peripheral neuropathy. 

o Blood tests can assess thyroid function. 

• Infections 

o Conditions such as Lyme disease, syphilis, or viral infections (e.g., HIV, 

herpes) can mimic MS. 

o CSF analysis and serological tests can help identify infectious causes. 

• Tumors 

o Primary CNS tumors or metastatic lesions can present with focal neurological 

deficits. 

o MRI can help differentiate tumors from demyelinating lesions. 

• Other Demyelinating Diseases 

o Conditions like leukodystrophies or other genetic disorders may present with 

similar symptoms. 

o Genetic testing and specific imaging findings can aid in diagnosis. 

• Diagnostic Approach 

 
• Clinical History and Examination: A detailed history of symptoms, their onset, 

and progression, along with a thorough neurological examination, is essential. 
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• Imaging Studies: MRI is crucial for identifying lesions characteristic of MS and 

ruling out other conditions. 

• Laboratory Tests: CSF analysis, blood tests for specific antibodies, and vitamin 

levels can help exclude other diagnoses. 

• Follow-Up: In some cases, a follow-up assessment may be necessary to observe 

the progression of symptoms and the response to treatment. 

The differential diagnosis of MS requires a comprehensive approach that includes 

clinical evaluation, imaging, and laboratory investigations to rule out other conditions 

that may present with similar neurological symptoms 
 

 

VII. MANAGEMENT 
 

1.Objective 
 

Effective MS management requires a coordinated, multidisciplinary approach 

care focused on these objectives to support patients comprehensively. 

   Primary : Disease Control and Symptom Management 

o Aim to reduce MS relapses, slow disease progression, and manage symptoms 

effectively through disease-modifying therapies, symptomatic treatments, and 

long-term care strategies. 

   Secondary : Quality of Life and Support 

o Focus on enhancing the overall quality of life by preventing complications, 

providing patient and family education, addressing psychosocial needs, and 

supporting emotional well-being through multidisciplinary 

2.Critical sign 
 

• The management of  MS is based on several critical factors, including the 

identification of critical signs, understanding mortality risk factors, outpatient 

management strategies, first-line treatments, and treatment adjustments. Here’s a 

detailed overview of each aspect: 

o Management Focus: Identifying and addressing critical signs such as 

severe relapses, significant disability progression, or acute exacerbations. 

o Approach: Immediate intervention may be required, including high-dose 

corticosteroids for acute relapses to reduce inflammation and promote 

recovery. Monitoring for complications and adjusting treatment plans 

based on the severity of symptoms is essential. 
 

3. Mortality Risk Factors 
 

• Management Focus: Understanding factors that may increase mortality risk in MS 

patients, such as severe disability, respiratory complications, infections, and 

comorbidities (e.g., cardiovascular disease). 

• Approach: Regular health assessments to identify and manage comorbid conditions, 

vaccination against preventable diseases, and proactive measures to prevent infections 

and complications. Palliative care may be considered for advanced disease stages. 
 

4. Outpatient Management 
 

• Management Focus: Providing ongoing care and support in an outpatient setting to 

monitor disease progression and manage symptoms. 

• Approach: Regular follow-up appointments for clinical assessments, MRI scans to 

monitor disease activity, and adjustments to treatment plans as needed. Education on 
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self-management  strategies,  lifestyle  modifications,  and  access  to  rehabilitation 

services are also crucial. 
 

5. First-Line Treatment 
 

• Management Focus: Initiating disease-modifying therapies (DMTs) to reduce relapse 

rates and slow disease progression. 

• Approach: First-line treatments typically include interferon beta preparations (e.g., IFN 

beta-1a, IFN beta-1b) and glatiramer acetate. These medications are chosen based on 

the patient's specific clinical profile, preferences, and potential side effects. 
 

6. Treatment Adjustment 

• Management Focus: Regularly evaluating the effectiveness of the current treatment 

regimen and making necessary adjustments based on clinical response and side effects. 

• Approach: If a patient experiences breakthrough disease activity (e.g., new relapses or 

MRI lesions), a switch to a more effective second-line therapy (e.g., natalizumab, 

fingolimod, or ocrelizumab) may be warranted. Monitoring for adverse effects and 

patient adherence to treatment is also essential for successful management. 

• The management of MS is a dynamic process that requires careful consideration of 

critical signs, mortality risk factors, outpatient care strategies, first-line treatments, and 

ongoing treatment adjustments. A personalized approach, involving regular monitoring 

and collaboration with a multidisciplinary team, is essential to optimize patient 

outcomes and enhance quality of life. 

7. Algorithm 
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VIII. SPECIAL CASES 

A special case of MS refers to specific clinical scenarios or subtypes of the disease 

that necessitate unique management strategies or considerations. Below are some 

notable special cases of MS: 

• Primary Progressive Multiple Sclerosis (PPMS) 

o Description: This form of MS is marked by a gradual increase in disability 

from the onset, without distinct relapses or remissions, affecting 

approximately 15% of MS patients. 

o Management: Treatment options are more limited compared to relapsing forms 

of MS, with Ocrelizumab being the only FDA-approved disease-modifying 

therapy for PPMS. Management primarily focuses on symptomatic treatment 

and rehabilitation to preserve function and enhance quality of life. 

2. Secondary Progressive Multiple Sclerosis (SPMS) 

o Description: Many individuals with relapsing-remitting MS (RRMS) may 

transition to SPMS after several years, where the disease progresses more 

steadily, with or without occasional relapses. 

o Management: Treatment may involve transitioning to more aggressive 

therapies if significant disease progression is observed. Symptomatic 

management and rehabilitation remain critical components of care. 

3. Clinically Isolated Syndrome (CIS) 

o Description: CIS is characterized by a first episode of neurological symptoms 

lasting at least 24 hours, suggestive of MS but not yet meeting the criteria for a 

definitive diagnosis. It may or may not lead to a diagnosis of MS. 

o Management: Patients with CIS who are at high risk of developing MS (e.g., 

those with MRI findings indicative of MS) may be offered early treatment 

with disease-modifying therapies (DMTs) to potentially delay or prevent the 

onset of MS. 

4. Pregnancy and MS 

o Description: Pregnancy can affect the course of MS, with many women 

experiencing fewer relapses during pregnancy but an increased risk of relapses 

postpartum. 

o Management: Careful planning of treatment around pregnancy is crucial, as 

some DMTs are contraindicated during this period. A multidisciplinary team 

approach is essential to address both maternal and fetal health. 

5. Pediatric Multiple Sclerosis 

o Description: MS can occur in children and adolescents, presenting unique 

challenges in diagnosis and management. 

o Management: Treatment strategies may differ from those used in adults, 

necessitating age-appropriate therapies and support systems. Consideration of 

the long-term impact on growth and development is also important. 

6. Progressive-Relapsing Multiple Sclerosis (PRMS) 

o Description: This rare form of MS is characterized by a progressive course from 

the onset, accompanied by occasional acute relapses. It is less common than other 

forms. 

o Management: Treatment strategies may include aggressive DMTs and 

symptomatic management, similar to those employed for SPMS. 
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o Special cases of MS require tailored management strategies that take into account 

the unique characteristics of each subtype or scenario. A multidisciplinary 

approach is vital to address the specific needs of patients, optimize treatment 

outcomes, and improve quality of life. 
 

 

IX. EVOLUTION AND PROGNOSIS 

The evolution and prognosis of Multiple Sclerosis (MS) can vary significantly 

among individuals, influenced by factors such as the type of MS, the age of onset, 

gender, and the presence of specific clinical features. 

Prognosis of MS : 

➢ Types of MS: 

Relapsing-Remitting MS (RRMS): This is the most common form, characterized by 

clearly defined relapses (exacerbations) followed by periods of remission. Over time, 

many patients may transition to secondary progressive MS (SPMS). 

Secondary Progressive MS (SPMS): Initially starts as RRMS but eventually leads to a 

progressive worsening of symptoms and disability, with or without occasional 

relapses. 

Primary Progressive MS (PPMS): This form is characterized by a gradual progression 

of disability from the onset, without distinct relapses or remissions. It typically has a 

more challenging prognosis. 

Progressive-Relapsing MS (PRMS): A rare form that presents with a progressive 

course from the beginning, with occasional acute relapses. 

➢ Clinical Course: 

o The clinical course of MS can be unpredictable. Some patients may experience 

frequent relapses and rapid progression, while others may have long periods of 

stability.The disease can affect various neurological functions, leading to 

symptoms such as fatigue, mobility issues, cognitive changes, and sensory 

disturbances. 

➢ Factors Influencing Evolution: 

o Age of Onset: Younger age at onset is often associated with a more favorable 

prognosis. 

o Gender: MS is more common in women, and studies suggest that men may 

experience a more aggressive disease course. 

o Initial Symptoms: The type and severity of initial symptoms can influence 

long-term outcomes. For example, those with motor symptoms may have a 

different prognosis compared to those with sensory symptoms. 

Prognosis of MS 

• Long-Term Outcomes: 

o The prognosis for MS has improved significantly over the years due to 

advancements in treatment and management strategies. Many patients can lead 

active lives with appropriate therapy. 

o Approximately 50% of patients with RRMS may transition to SPMS within 10 

years, and the rate of progression can vary widely. 

• Disability 
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o The Expanded Disability Status Scale (EDSS) is commonly used to assess 

disability in MS. Many patients may experience mild to moderate disability 

over time, while others may develop severe disability. 

o The risk of significant disability increases with the duration of the disease, 

particularly in those who experience frequent relapses. 

• Life Expectancy: 

o MS is generally not considered a fatal disease, and life expectancy for 

individuals with MS is close to that of the general population, especially with 

modern treatments. However, complications related to MS, such as infections 

or severe disability, can impact overall health and longevity. 

• Psychosocial Factors: 

o The psychological impact of MS can affect prognosis. Mental health issues, 

such as depression and anxiety, are common and can influence treatment 

adherence and quality of life. 

o The evolution and prognosis of MS are complex and individualized. While 

many patients can manage their symptoms effectively and maintain a good 

quality of life, others may experience significant challenges. 
 

 

X. COMPLICATIONS 

MS can lead to a variety of complications that affect both physical and mental 

health. These complications can arise directly from the disease itself or as a 

result of the disability it causes. 

• Physical Complications 

o Mobility Issues: Many individuals with MS experience difficulty walking, 

which can lead to falls and injuries. Muscle weakness, spasticity, and 

coordination problems contribute to these challenges. 

o Fatigue: A common and debilitating symptom of MS, fatigue can significantly 

impact daily activities and quality of life. 

o Pain: Patients may experience neuropathic pain (nerve pain) or 

musculoskeletal pain due to muscle spasms and immobility. 

o Visual Impairments: MS can affect the optic nerve, leading to vision problems 

such as blurred vision, double vision, or even temporary vision loss (optic 

neuritis). 

o Bladder and Bowel Dysfunction: Many individuals with MS experience 

urinary urgency, incontinence, or difficulty emptying the bladder. Bowel 

issues, such as constipation, are also common. 

o Sexual Dysfunction: MS can lead to sexual problems, including decreased 

libido, erectile dysfunction in men, and difficulties with arousal and orgasm in 

women. 

• Cognitive Complications 

o Cognitive Impairment: Some individuals with MS may experience difficulties 

with memory, attention, problem-solving, and processing speed. Cognitive 

changes can affect work and daily functioning. 

o Emotional Changes: MS can lead to mood disorders, including depression and 

anxiety. The stress of living with a chronic illness can exacerbate these issues. 

• Secondary Complications 
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o Infections: Individuals with MS may be at increased risk for infections, 

particularly urinary tract infections (UTIs) due to bladder dysfunction. 

Respiratory infections can also occur, especially in those with significant 

mobility issues. 

o Pressure Sores: Reduced mobility can lead to pressure ulcers, particularly in 

individuals who are wheelchair-bound or have limited movement. 

o Musculoskeletal Issues: Prolonged immobility can lead to joint problems, 

muscle atrophy, and contractures (shortening of muscles or tendons). 

• Social and Economic Complications 

o Impact on Employment: The physical and cognitive challenges associated with 

MS can affect a person's ability to work, leading to financial strain and loss of 

independence. 

o Social Isolation: The symptoms of MS can lead to withdrawal from social 

activities, contributing to feelings of loneliness and isolation. 

• Long-Term Complications 

o Disability: Over time, MS can lead to significant disability, affecting the 

ability to perform daily activities and requiring assistance or adaptive devices. 

o Complications from Disability: Long-term disability can lead to complications 

such as osteoporosis, fractures, and complications related to immobili 

o The complications of MS are diverse and can significantly impact the quality 

of life for individuals living with the disease. A multidisciplinary approach to 

care, including physical therapy, occupational therapy, psychological support, 

and medical management, is essential to address these complications and 

improve overall well-being. 
 

 

XI. PREVENTION AND RECOMMANDATION 

Preventing MS entirely is not currently possible, as the exact cause of the 

disease is not fully understood. However, certain strategies and recommendations may 

help reduce the risk of developing MS or manage its progression. 

• Lifestyle Modifications 

o Healthy Diet: A balanced diet rich in fruits, vegetables, whole grains, and 

healthy fats may support overall health. Some studies suggest that diets low in 

saturated fats and high in omega-3 fatty acids may be beneficial. 

o Regular Exercise: Engaging in regular physical activity can help maintain 

mobility, reduce fatigue, and improve overall well-being. Exercise can also 

help manage symptoms and prevent secondary complications. 

o Weight Management: Maintaining a healthy weight can reduce the risk of 

developing other health issues and may help manage MS symptoms. 

• Vitamin D and Sunlight Exposure 

o Vitamin D: There is evidence suggesting that low levels of vitamin D may be 

associated with an increased risk of developing MS. Ensuring adequate 

vitamin D levels through sunlight exposure, diet, or supplements may be 

beneficial. 

o Sunlight Exposure: Regular exposure to sunlight can help the body produce 

vitamin D. However, it is essential to balance sun exposure with skin 

protection to reduce the risk of skin cancer. 
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• Avoiding Smoking 

o Smoking Cessation: Smoking has been linked to an increased risk of 

developing MS and can worsen the disease's progression. Quitting smoking 

can have significant health benefits and may reduce the risk of MS. 

• Managing Stress 

o Stress Reduction Techniques: Chronic stress may negatively impact the 

immune system. Techniques such as mindfulness, meditation, yoga, and 

relaxation exercises can help manage stress levels. 

• Regular Medical Check-ups 

o Monitoring Health: Regular check-ups with healthcare providers can help 

identify and manage risk factors for MS and other health conditions. Early 

intervention may improve outcomes. 

• Genetic and Environmental Factors 

o Awareness of Family History: Individuals with a family history of MS may be 

at higher risk. Awareness and monitoring of symptoms can lead to early 

diagnosis and management. 

o Environmental Factors: Some studies suggest that exposure to certain viruses 

(e.g., Epstein-Barr virus) may be linked to MS. While it is not possible to 

prevent exposure to all environmental factors, maintaining a healthy immune 

system may be beneficial. 

• Education and Support 

o Patient Education: Educating individuals about MS, its symptoms, and 

management strategies can empower them to seek help early and adhere to 

treatment plans. 

o Support Networks: Engaging with support groups and networks can provide 

emotional support and practical advice for managing the disease. 

o While there is no guaranteed way to prevent MS, adopting a healthy lifestyle, 

managing risk factors, and staying informed can help reduce the risk and 

improve the quality of life for those affected by the disease. It is essential for 

individuals to work closely with healthcare providers to develop personalized 

prevention and management strategies. 
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I. DEFINITION 
Epilepsy is a disorder of the brain characterized by an enduring predisposition to 

generate epileptic seizures and by the neurobiological, cognitive, psychological, and social 
consequences of this condition. The definition of epilepsy requires the occurrence of at least 
one epileptic seizure. 

 
II. EPIDEMIOLOGY 

The prevalence of epileptic disease is stable throughout the world, and is effectively 
between 0.5 and 0.8% of the population. In Cambodia the prevalence is 5.8/1000. 
The incidence rate, defined by the occurrence of at least two spontaneous attacks per year, is 
50/100,000 inhabitants. Epilepsy occurs more frequently in children and the elderly. 

 
III. ETIOLOGY 

The 2017 ILAE Classification of the Epilepsies recognizes six etiologic categories: 
genetic, structural, metabolic, immune, infectious, and unknown. 

-Genetic: A genetic etiology is defined when epilepsy is the direct result of a known 
or presumed genetic defect and seizures are the core symptom of the disorder. 

-Structural: Distinct structural causes may be associated with a substantially 
increased risk of developing epilepsy. Structural etiologies may be congenital (eg, cortical 
dysplasia, tuberous sclerosis) or acquired (eg, stroke, trauma, infection, immune-based). 

-Metabolic: A metabolic etiology is defined when a patient has a documented 
metabolic condition that is associated with a substantially increased risk of developing 
epilepsy. Examples include glucose transporter deficiency, creatine deficiency syndromes, 
and mitochondrial cytopathies. Many of these conditions are also detected using genetic 
studies. 

-Immune: Distinct immune mediated etiologies are defined as those in which there 
is evidence of central nervous system inflammation that results in epilepsy. Examples of 
immune etiologies include Rasmussen encephalitis, anti-N-methyl-D-aspartate (NMDA) 
receptor encephalitis. 

-Infectious: Central nervous system infection may result in both acute symptomatic 
seizures as well as epilepsy. Infections are one of the most important causes of epilepsy 
worldwide. Examples of infectious etiologies of epilepsy include HIV, neurocysticercosis, 
malaria, and tuberculosis. 

-Unknown: the term unknown has replaced the term cryptogenic, and simply means 
that the nature of the underlying cause is not currently known. All types of epilepsies with 
normal imaging and no documented genetic, metabolic, immune or infectious etiology are 
included in this category. 

 
IV. PHYSIOPATHOLOGY 

The pathophysiology of epilepsy and seizures is diverse, accounting for the many 
different types of seizure disorders. However, one commonality across epilepsies is a 
disrupted balance between excitatory (via glutamatergic signaling) and inhibitory (via 
GABAergic signaling) drive at the synaptic level that can result in seizure activity. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/epileptic-seizure
https://www.sciencedirect.com/topics/medicine-and-dentistry/epileptic-seizure
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V. DIAGNOSIS 

1. Clinic 

The positive diagnosis of epileptic seizure must be evoked in the face of the sudden and 
unexpected onset of a brief clinical event, stereotyped from one episode to another in the 
same patient. 

 
The diagnostic process includes 3 successive steps: 

 
- Link the clinical disorder to an epileptic mechanism (ask the patient if at the time of 

the crisis the consciousness is not altered, otherwise questioning the witnesses is imperative) 
- Specify the focal or generalized nature of the crisis (appendix) 
- Classify the disease according to the etiology 

 
2. Investigation 

 

For patients with suspected seizures or epilepsy, the evaluation should include a 
detailed history of the event, electroencephalography (EEG) for select patients to identify 
epileptiform activity, a neuroimaging study for all patients to detect a structural brain lesion, 
and laboratory tests to look for metabolic causes. 

 
 

VI. DIFFERENTIAL DIAGNOSIS 

o Syncope 
o Transient ischemic attack (particular in older adults) 
o Migraine 
o Panic attack and anxiety 
o Psychogenic non epileptic seizure 
o Transient global amnesia 

 
VII. MANAGEMENT 

1. Objectives 

o Controlling seizures 
o Avoiding treatment side effects 
o And maintaining or restoring quality of life 
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2. Critical sign 

Status epilepticus is a seizure that lasts longer than 5 minutes, or having more than 1 
seizure within a 5 minutes period, without returning to a normal level of consciousness 
between episodes. It’s emergency care. 

 
3. Mortality risk factor 

People with epilepsy face higher risk of premature mortality compared to the general 
population. Several factors contribute to this increased mortality risk including the types of 
epilepsy, frequency of epilepsy, and external factors, The cause of death can be directly 
related to seizures or result from other condition or circumstances associated with epilepsy. 
4. Outpatient  Management 

Which patients treated? 
Treatment should only be started when the seizures are certain and the epilepsy is 

sufficiently documented clinically, neurophysiological and neuroradiologically. 
 

5. First-line treatment 

- First-line is monotherapy 
- Clear explanation of the diagnosis 
- Increase progress gradually increase the dose in 7 to 14 day increments to avoid 

sedative effects linked to an excessive initial dose. 
- After a period of 2 to 5 years without seizures, a reduction and then a complete 

cessation of treatment 
 

6. Treatment adjustment 

-Initial treatment of focal epilepsy: Lamotrigine, levetiracetam, oxcarbazepine, 
carbamazepine, lacosamide 
-Genetically mediated generalized epilepsies syndrome with mainly generalized tonic 
clonic seizures: Lamotrigine, levetiracetam, valproate, topiramate, zonisamide 
-Absence seizures: Ethosuximide, valproate, lamotrigine 
-Genetically mediated generalized epilepsy syndrome with myoclonic seizures: 
Levetiracetam, valproate, zonisamide 
-Female of childbearing age with either genetic generalized epilepsy or focal 
epilepsy: Lamotrigine, levetiracetam 
-Older adult with focal epilepsy: Lamotrigine, levetiracetam, lacosamide 
-Comorbid depression with focal epilepsy: Lamotrigine, lacosamide, oxcarbazepine 
-Comorbid depression with genetically mediated generalized epilepsy: 
Lamotrigine, valproate 
-Hepatic failure or after organ transplantation: Levetiracetam, gabapentin, lacosamide 
-Renal failure on hemodialysis: Lamotrigine, oxcarbazepine, levetiracetam 

https://www.uptodate.com/contents/lamotrigine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/levetiracetam-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/oxcarbazepine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/carbamazepine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lacosamide-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lamotrigine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/levetiracetam-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/valproate-valproic-acid-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/topiramate-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/zonisamide-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/ethosuximide-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/valproate-valproic-acid-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lamotrigine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/levetiracetam-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/valproate-valproic-acid-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/zonisamide-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lamotrigine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/levetiracetam-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lamotrigine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/levetiracetam-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lacosamide-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lamotrigine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lacosamide-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/oxcarbazepine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lamotrigine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lamotrigine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/valproate-valproic-acid-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/levetiracetam-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/gabapentin-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lacosamide-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/lamotrigine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/oxcarbazepine-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link
https://www.uptodate.com/contents/levetiracetam-drug-information?search=epilepsy%20treatment&amp;topicRef=2212&amp;source=see_link


163 
 

Antiepileptics cited in the references 
 

INN Dosage 

mg/kg/d 
Side effects 

Phenobarbital 2-3 Severe skin rash 
Sedations, alterations in cognitive functions, 

algodystrophies, thickening of facial features, 

teratogenicity 

Phenytoin 3-5 Rash severe, cerebellovestibular syndrome, 

obtundation, gingival enlargement, cognitive 

impairment, lupus syndrome, lymphoma, 

teratogenicity 

Carbamazepine 10-20 Rash, lupus syndrome, dizziness, sedation, 

hyponatremia, teratogenicity 

Valproate 15-20 Cytolytic hepatitis, rare pancreatitis, 

thrombocytopenia, digestive disorders, weight gain, 

postural tremor, fall hair, teratogenicity 

Gabapentin 15- 35 Asthenia, sedation, moderate orexigenic effect 

Lamotrigine 3- 7 Severe skin rash, dizziness, abnormal 

movements (tics) 

Oxcarbazepine 10-30 Rash severe, diplopia, dizziness, ataxia, 
sedation,   hyponatremia 

Levetiracetam 15- 45 Asthenia, sedation, behavioral disturbances 
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7. Algorithm 

Algorithm for the treatment of epilepsy ( AED , antiepileptic drug: QOL, quality of life). 
 
 

 
 
 
 
 

VIII. SPECIAL CASES 

For women taking hormonal contraceptives, the use of enzyme-inducing AEDs is 
associated with an elevated risk of unplanned pregnancies. 

o AEDs decrease efficacy of hormonal contraception: 
▪ Carbamazepine 
▪ Phenobarbital 

https://www.uptodate.com/contents/carbamazepine-drug-information?search=contraception%20epilepsy&amp;topicRef=2224&amp;source=see_link
https://www.uptodate.com/contents/phenobarbital-drug-information?search=contraception%20epilepsy&amp;topicRef=2224&amp;source=see_link
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▪ Phenytoin 
▪ Primidone 

o AEDs (no interaction with hormonal contraception): 
▪ Clonazepam 
▪ Lamotrigine <150mg per day 
▪ Lacosamide 
▪ Levetiracetam 

 
Pregnancy: for women on AEDs should be planned. This allows the clinical team 

and the patient to choose the best treatment regimen for disease control that has an 
acceptably low structural and neurodevelopmental teratogenic risk profile.  Prescription 
folic acid 5mg/ day at least 4 weeks before conception and continued through pregnancy in 
lowering the risk for neural tube defect. 

 
IX. EVOLUTION AND PROGNOSIS 

Patients with newly diagnosed epilepsy can actually be divided into four fairly 
quickly identifiable groups. 

- Spontaneously benign epilepsies: The seizures are limited to a few episodes, often 
precipitated by a toxic factor (alcohol, drugs), or metabolic. Epilepsy always remains in 
spontaneous remission. 

- Drug-sensitive epilepsies: also has a good prognosis. Remission, once obtained 
under appropriate treatment, is permanent and authorizes after a certain period of time for 
the definitive discontinuation of the drugs. 

-Drug-dependent epilepsies: more reserved prognosis in so far as the disease does 
not seem to heal spontaneously. The various therapeutic adjustments will eventually control 
the attacks but do not hasten spontaneous remission, which is random. Abandoning 
treatment favors relapses. 

-Drug-resistant epilepsies: is a poor prognosis. Epilepsy is severe because of its 
chronicity and its relative or absolute resistance to treatment, palliative rather than curative, 
typically conducted in polytherapy. 

 
X. COMPLICATION 

Epilepsy is a chronic disease associated with an increased risk of a variety of 
psychiatric and medical comorbidities that can adversely impact quality of life as well as 
life expectancy. Comorbidities can arise due to common underlying predispositions, direct 
effects of seizures, underlying epilepsy etiologies, and adverse effects of antiepileptics drug 
(AEDs) and other therapies. Depression and anxiety are particularly common in adults with 
epilepsy, and screening should be a routine part of long-term follow-up. 

 
XI. REVENTION AND RECOMMENDATION 
Prevention 

There are two main approaches to seizure prevention: 
medication use and trigger avoidance. 

Recommendation 
-Professional orientation of epileptic patients.  Certain professions are prohibited: 

pilot, truck driver, public transport driver, lifeguard, military, work at height, surgeon, 
policeman, firefighter , bodyguard. 

-Treatment typically involves antiepileptics medications tailored to individual 
specific type of seizure and medical history. It’s essential to take medication as prescribes 
and attend regular follow-up appointment to monitor effectiveness and adjust treatment as 
needed. 

-Additionally, for individuals with drug-resistant epilepsy, alternative treatments 
such as neurostimulation therapy or surgery. 

https://www.uptodate.com/contents/phenytoin-drug-information?search=contraception%20epilepsy&amp;topicRef=2224&amp;source=see_link
https://www.uptodate.com/contents/primidone-drug-information?search=contraception%20epilepsy&amp;topicRef=2224&amp;source=see_link
https://www.uptodate.com/contents/lacosamide-drug-information?search=contraception%20epilepsy&amp;topicRef=2224&amp;source=see_link
https://www.uptodate.com/contents/levetiracetam-drug-information?search=contraception%20epilepsy&amp;topicRef=2224&amp;source=see_link
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Appendices 
A. International classification of epileptic seizures 

Generalized crises 
- Absences 
- Myoclonic seizures 
- Clonicseizures 
- Tonicseizures 
- Tonic-clonicseizures 
- Atonic seizures 

Partial seizures 
- Simple partial seizures 

With motor signs 
With somatosensory or sensory signs 

With vegetative signs 
With psychic signs 

- Complex partial seizures 
Simple partial onset followed by disturbances of 

consciousness 
With impaired consciousness from the 

onset of the crisis, accompanied or not 

automation 
- Secondarily generalized partial seizures 

Simple partial seizures secondarily generalized 

Complex partial seizures secondarily generalized 

Simple partial seizures progressing to a complex 
partial seizure and then to a secondary 

generalization 
 

Unclassifiable crises 
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ALCOHOL WITHDRAWAL SYNDROME 
 

Dr. SIM Sophana , Dr. AING Botta , Dr CHAN Vichea , Dr. SRORN Kimpor , 

Dr. PHENG Pheany, Dr. NGORN Sodany , Dr. HENG Ly kheng, Dr. AON Chan Raksmey , 

Associate Pr. ROS Sina, Pr . Chan Samleng , 
 
 
 

I. DEFINITION 

Alcohol withdrawal syndrome is a sudden cessation of alcohol in the chronic user, the 

alcohol mediated CNS inhibition is reduced, and the glutamate mediated CNS excitation is left 

unopposed, resulting in a net CNS excitation. 

Alcohol withdrawal occurs in patients who are alcohol dependent and who have 

stopped or reduced their alcohol intake within hours or days of presentation. Common 

symptoms include anxiety, nausea or vomiting, autonomic dysfunction, and insomnia. If 

alcohol withdrawal is not treated or is inadequately treated, 5% of patients will progress to 

alcohol withdrawal delirium (also known as delirium tremens). 

 
II. EPIDEMIOLOGY 

As alcohol use has increased nationally over the last decade, especially during the 

COVID-19 pandemic, so too has the prevalence of alcohol withdrawal syndrome and its related 

complications. Those who exhibit unhealthy alcohol use, which includes both risky drinking 

as well as AUD, are at risk for alcohol withdrawal syndrome when the amount they normally 

drink is reduced. 

Approximately half of those who suddenly stop or reduce their drinking will experience 

alcohol withdrawal syndrome. However, the severity varies. Not only is alcohol withdrawal 

syndrome a common cause of hospitalization, but it is also commonly treated in patients 

hospitalized for another reason. A 2013 sample of over 450,000 veterans’ hospital admissions 

found that 1 in 17 admitted patients were treated for alcohol withdrawal syndrome. 

 
III. ETIOLOGY 

Alcohol is a central nervous system (CNS) depressant that works by stimulating GABA, 

the primary inhibitory neurotransmitter. In acute, episodic intoxication, GABA is produced in 

excess, resulting in clinical effects such as sedation. Chronic alcohol use changes the balance 

of inhibitory (GABA) signals and excitatory (glutamate) signals in the CNS, so glutamate is 

endogenously over-produced to balance the influx of GABA provided by alcohol. 

When a patient who chronically drinks alcohol stops drinking or reduces how much 

they are drinking, the GABA signal is suddenly diminished, resulting in an overrepresentation 

of glutamate. This excess glutamate causes the autonomic hyperactive state seen in alcohol 

withdrawal syndrome. 

 
IV. PATHOPHYSIOLOGY 

To maintain homeostasis in the CNS, inhibitory signals from the GABAergic system 

are balanced by excitatory neurotransmitters such as glutamate. Alcohol, a CNS depressant, 

stimulates the GABAergic system and, in acute intoxication, causes a range of clinical 

manifestations such as disinhibition, euphoria, and sedation. The effect of alcohol in the acute 

setting is dose-dependent, with lower doses having a stimulating effect and higher doses having 

a sedating effect. 

Chronic alcohol use results in neuroadaptive changes to the balance of GABA- 

glutamate by causing an upregulation of glutamate to compensate for alcohol-related increase 

in GABA. At the same time, endogenous GABA is downregulated. Thus, when alcohol is 
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withdrawn, a relative deficit of GABA may occur and simultaneous excess in glutamate, 

resulting in the excitatory symptoms seen in alcohol withdrawal syndrome. 

Alcohol withdrawal syndrome exhibits a phenomenon known as kindling or 

sensitization, meaning successive withdrawal episodes tend to increase in severity, specifically 

concerning epileptic potential. Repeated episodes of alcohol withdrawal syndrome lower the 

seizure threshold, making it more likely a person in withdrawal will experience a seizure. For 

those who have previously had alcohol-withdrawal seizures, their likelihood of experiencing 

another is quite high. 

 
V. DIAGNOSIS 

1. Clinic 

Alcohol withdrawal syndrome is a clinical diagnosis that relies heavily on the history 

and physical, which is also used to gauge disease severity. The signs and symptoms may 

present within hours of alcohol cessation and peak around 72 hours. In general, these signs and 

symptoms reflect the heightened excitability that results in the absence of the GABAergic input 

of alcohol and may include tremulousness, insomnia, agitation, diaphoresis, hypertension, 

tachycardia, or seizures. When in doubt, clinicians can refer to the DMS-V criteria for 

diagnosis. 

If auditory, visual, or tactile hallucinations in the setting of alcohol withdrawal are 

present, the patient is likely experiencing alcohol hallucinosis, which affects approximately 

2%. The altered mental status that accompanies this presentation is concerning for alcohol 

withdrawal delirium. When taking the history, it is essential to ask about a history of 

complicated withdrawal, defined as withdrawal from alcohol that includes either seizures or 

delirium. 

A history of complicated withdrawal increases the likelihood of future complicated 

withdrawal, and these patients should be treated in a monitored setting. 

Making a diagnosis of alcohol withdrawal syndrome 

The alcohol withdrawal syndrome is diagnosed when the following two conditions are met 

1. A clear evidence of recent cessation or reduction of alcohol after repeated and usually 

prolonged and/or high-dose use. 

2. The patient shows symptoms of alcohol withdrawal that are not accounted for by a 

medical disorder or by another mental or behavioral disorder. 
 

Table 1: Common signs and symptoms of alcohol withdrawal syndrome 

 
Signs Symptoms 

Elevated blood pressure Anxiety 

Tachycardia Insomnia 

Elevated body temperature Illusions 

Sweating Hallucinations 

Tremulousness of body/increased hand tremor Paranoid ideas 

Dilated pupils Nausea 

Disorientation Irritability 

Hyper arousal  

Grand mal seizure  

 

The diagnosis requires adequate history of the amount and frequency of alcohol intake, the 

temporal relation between cessation (or reduction) of alcohol intake and the onset of symptoms 
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that may resemble a withdrawal state. When the onset of withdrawal-like symptoms or delirium 

is after 2 weeks of complete cessation of alcohol, the diagnosis of alcohol withdrawal syndrome 

or DT becomes untenable, regardless of frequent or heavy use of alcohol. 
 

Table 2: Clinical descriptions of alcohol withdrawal syndromes by severity 

 
Minor withdrawal Starts about 6 h after cessation or decrease in intake, lasts up 

to 24-48 h: tremors, sweating, tachycardia, GI upset, 

headache, anxiety and clear sensorium (intact orientation). 

Usually corresponds to CIWA-Ar <10 

Moderate 

withdrawal 

to severe Alcoholic hallucinosis: Hallucinations (visual/tactile/auditory) 

and illusions in clear sensorium (well oriented) and stable 

vitals. Lasts 24 h to 6 days. Rarely beyond 1 month but 

definitely <6 months. 
 

 

Alcohol withdrawal seizure: One or two generalized tonic- 

clonic seizure. Begins within 6-48 h after the last drink. 

Multiple seizures (up to 6) can occur, within a span of 6 h. 

High risk of progression to DT. 
 

 

DT: Tremors, sweating, tachycardia, anxiety, 

hallucinations/illusions, disorientation, agitation secondary to 

previous symptoms. Begins 48-72 h after last drink and may 

last up to 2 weeks. Usually CIWA-Ar >20. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Graph depicting the time course of alcohol withdrawal symptoms 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4085800/figure/F2/
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2. Investigation 

• A serum glucose or fingerstick glucose test is indicated. Patients with liver disease due 

to alcoholism have reduced glycogen stores, and ethanol impairs gluconeogenesis. As 

a consequence, these patients are susceptible to hypoglycemia. Patients in alcohol 

withdrawal develop anxiety, agitation, tremor, seizure, and diaphoresis, all of which can 

occur with hypoglycemia. 

• Analysis of arterial blood gases may be indicated. Mixed acid-base disorders are 

common and usually result from alcoholic ketoacidosis (AKA), volume-contraction 

alkalosis, and respiratory alkalosis. Hypoxia may occur due to aspiration pneumonitis. 

• A complete blood cell count (CBC) is recommended. Findings may include the 

following: 

o Long-term alcohol ingestion leads to myelosuppression with a slight reduction 

in all cell lines; thrombocytopenia is common. 

o Blood loss from the gastrointestinal (GI) tract and nutritional deficiencies 

producing anemia are common in alcohol withdrawal. 

o Megaloblastic anemia is observed in patients with alcoholism, due to dietary 

deficiency of vitamin B-12 and folate; increased mean corpuscular volume 

suggests this condition 

• An article in the Journal of Trauma reported that a mean corpuscular volume (MCV) 

and aspartate aminotransferase (AST) level in an intoxicated trauma patient admitted 

to the hospital predicated a low risk for developing delirium tremens. However, this has 

not been studied in non-trauma patients. 

• Urinalysis is indicated, as follows: 

o Routinely check for ketones, as patients may have associated AKA. 

o Ketonuria without glycosuria must be investigated further to exclude AKA and 
the ingestion of isopropyl alcohol. 

o Myoglobinuria from rhabdomyolysis may first be suspected when hematuria is 

noted on urinalysis. 

• Cardiac markers may be indicated. Findings may include the following: 

o Elevated creatine kinase (CK) and cardiac troponin levels may indicate 

myocardial infarction resulting from increased demands placed on the heart 

from hypertension associated with alcohol withdrawal or from hypertension 

produced by cocaine intoxication prior to the patient's presentation. 

• Measurement of prothrombin time (PT) may be indicated, as follows: 

• Toxicology screening may be indicated, as follows: 

o Consider measuring serum osmolality and testing for toxic alcohols if the 
history is suspicious for toxic alcohol ingestion or if the patient has a widened 
anion gap metabolic acidosis. 

o The ethanol concentration is frequently zero. However, some patients that are 

habituated to alcohol can be in severe alcohol withdrawal even with a positive 

serum ethanol concentration. 

o Urine drug immunoassay is of limited utility but may be considered to assess 

for co-ingestion of other medications (eg, benzodiazepines) and other 

recreational drugs. 

 
VI. DIFFERENTIAL DIAGNOSIS 

When suspecting alcohol withdrawal syndrome, it is important to rule out concurrent 

withdrawal syndromes, particularly sedative-hypnotics such as benzodiazepines or 

barbiturates. If the patient is presenting with seizures or delirium, one must consider medical 

or neurologic causes other than alcohol. 
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In the workup, it is important to consider clinical entities that exhibit signs and 

symptoms similar to alcohol withdrawal syndrome, such as thyrotoxicosis, hypoglycemia, 

diabetic ketoacidosis, stimulant substance use, status epilepticus, CNS infection, withdrawal 

from sedative-hypnotics, essential tremors, hepatic encephalopathy, intracranial hemorrhage, 

cerebrovascular accident, and psychosis. 

 
VII. MANAGEMENT 

1. Objectives 

• Implement evidence-based treatment strategies and monitor for potential 

complications of alcohol withdrawal syndrome promptly. 

• Select the most suitable treatment strategy, such as pharmacotherapy and adjunctive 

therapies, based on the severity of alcohol withdrawal syndrome. 

• Collaborate with interprofessional healthcare team members to optimize patient 

care and support services for patients recovering from alcohol withdrawal syndrome. 

 
2. Critical Signs 

Alcohol withdrawal delirium, formerly known as delirium tremens, is the most severe 

manifestation of alcohol withdrawal syndrome, characterized by symptoms such as fever, 

tachycardia, agitation, diaphoresis, hallucinations, disorientation, and hypertension. Patients 

are at risk of experiencing alcohol withdrawal delirium anywhere from 3 to 8 days following 

alcohol cessation. 

While only approximately 3% to 5% of patients with alcohol withdrawal syndrome will 

progress to alcohol withdrawal delirium, this condition may prove fatal. Identifying patients at 

risk for alcohol withdrawal delirium through a validated tool and considering the patient’s 

history of complicated withdrawal is a crucial aspect of managing the syndrome. 

 
3. Mortality risk factor 

Objective assessment of the severity of alcohol withdrawal – the Clinical Institutes 

Withdrawal Assessment-Alcohol Revised (CIWA-Ar) scale 

In a patient diagnosed to have alcohol withdrawal syndrome, the CIWA-Ar can be used to 

measure its severity. The scale is not a diagnostic tool as it has not been found to be useful in 

differentiating between DT and delirium due to medical illnesses. The scale includes 10 

common signs and symptoms of alcohol withdrawal with the notable exceptions of pulse rate 

and blood pressure, which must be a part of the assessment of alcohol withdrawal states. 

Mortality risk factor of alcohol withdrawal’s patients 
 

Older age 

Comorbid medical or surgical illness 

Past history of DT or alcohol withdrawal seizure 

Severe withdrawal symptoms at initial assessment, despite having significant blood alcohol 

levels 

Presence of dehydration 

History of having had withdrawal seizure during this current withdrawal state before the 

assessment 

Presence of hyponatremia or hypokalemia 

Elevated AST or GGT levels 

Low platelet count 

The presence of structural brain lesions 

Duration of alcohol use and average daily quantity of alcohol consumed are not consistent 

predictors of severe alcohol withdrawal 
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AST - Aspartate aminotransferase; GGT - Gamma glutamyl transferase; 

DT - Delirium tremens 
 
 

4. Outpatient management 

Alcohol withdrawal syndrome can range in severity from mild to fatal, making it crucial 

for patients to present to care for evaluation of their symptoms. Patients who have had prior 

complicated withdrawals should not attempt to decrease their alcohol intake without 

consultation with their healthcare team. If a patient begins experiencing signs and symptoms 

of severe withdrawal, including but not limited to seizure, altered mental status, or agitation, 

they should seek emergency care immediately. When alcohol withdrawal syndrome has 

resolved, patients ought to be evaluated for AUD and offered treatment, if appropriate, 

including pharmacotherapy and behavioral treatment. 
 

 

5. First-line treatment 

Symptom-triggered treatment (STT) 

The STT was proposed by Saitz et al. in 1994 where in chlordiazepoxide was given when 

CIWA-Ar ratings were eight or more. The STT requires close monitoring as in-patient. Patients 

who are non-verbal (e.g. stupor due to head injury) may not be suited for this regimen as they 

may not be able to inform the nursing personnel if they were to experience any withdrawal 

symptoms. This protocol is not safe in patients with a past history of withdrawal seizures 

because they can occur even in a patient without overt autonomic arousal or symptoms of 

alcohol withdrawal. STT decreases the duration of detoxification and dose of benzodiazepine 

required compared with fixed dose regimen and may be useful in patients who have never had 

complicated withdrawals. 

 
Rapid loading with close monitoring 

This method is recommended only in patients with DT. Frequent boluses of diazepam are given 

intravenously until the patient is calm and sedated. It is described under management of DT 

below. 

 
MANAGEMENT OF MINOR ALCOHOL WITHDRAWAL SYNDROME 

Minor alcohol withdrawal syndrome may not need pharmacotherapy in all cases. The 

patient needs supportive care in a calm and quiet environment and observation for a period of 

up to 36 h, after which he is unlikely to develop withdrawal symptoms. 

In the presence of risk factors like an acute medical illness or a past history of severe 

withdrawals, a single dose of 20 mg of diazepam should be given immediately as a loading 

dose and the patient be monitored for further signs of alcohol withdrawal, further doses being 

guided by the appearance of withdrawal symptoms. 

Out-patient treatment can be started for patients without these risk factors and is based 

on the clinical withdrawal signs. Pharmacotherapy is started when the systolic blood pressure 

exceeds 150 mmHg, diastolic blood pressure exceeds 90 mmHg, body temperature greater than 

37.7°C, pulse exceeds 100/min or other withdrawal symptoms such as agitation, insomnia, 

tremulousness is present without other medical or neurological illness. 

 
Management of moderate to severe alcohol withdrawal syndrome 

Without seizures or DT 

In these cases, we recommend that patients should be started immediately on a SML 

dose regimen, while monitoring the withdrawal severity (CIWA-Ar ratings) and clinical signs 
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of tachycardia and hypertension. A fixed dose regimen can be safely used in such patients in 

case adequately trained personnel are not available or if outpatient treatment is advised. 

Severe alcohol withdrawal with alcohol withdrawal seizures 

Regardless of the CIWA-Ar score, the occurrence of seizures during the alcohol 

withdrawal period is indicative of severe alcohol withdrawal. Seizure prophylaxis with 

lorazepam 2 mg intravenously must be given to all patients with seizures in the current 

withdrawal period at presentation and also in those with past history of withdrawal seizure. 

Lorazepam is more effective than diazepam in preventing seizure recurrence. Unlike diazepam 

brain tissue levels of lorazepam don’t fall rapidly owing to its poor lipid solubility and poor 

redistribution. Although, a single lorazepam dose given is likely to prevent further seizure 

recurrences, it may still be required to give SML dose of diazepam of at least 20-60 mg or at 

times even 80 mg diazepam in such patients. This strategy helps to prevent the development of 

DT. All patients who presenting with seizures after cessation of alcohol, regardless of previous 

episodes, must ideally be monitored as inpatients for at least 36-48 h to watch for further 

seizures or DT. 

In patients who present with seizures, a thorough neurological and general medical 

evaluation is a must to detect alternative cause of seizures. Patients with new onset seizures 

should preferably undergo brain imaging. Neurological work-up and consultation is essential 

in patients with more than six seizures during alcohol withdrawal, seizures persisting for more 

than 6 h or despite adequate dose of benzodiazepines treatment, presence of focal 

seizures/change in seizure type, history of traumatic brain injury, family history of seizures in 

relatives who do not use alcohol, status epilepticus, focal neurological deficits, presence of 

meningeal irritation or patients with worsening sensorium despite at least 8 h of loading dose 

diazepam (60 to 80 mg). 

 
Severe alcohol withdrawal with DT 

Treatment of alcohol withdrawal delirium DT is defined by the goal of achieving a 

calm, but awake state or light somnolence defined as a sleep from which the patient is easily 

aroused. This goal is best achieved by the use of intravenous diazepam administered at frequent 

intervals while closely monitoring the patient during the procedure. Intravenous or 

intramuscular lorazepam may be used in patients with hepatic disease, pulmonary disease or in 

the elderly where there is risk of over-sedation and respiratory depression with diazepam. 

An initial dose of 10 mg diazepam is given intravenously. Further doses of 10 mg can 

be repeated every 5-20 min interval. Others recommend increasing the dose to 20 mg per bolus 

for the subsequent boluses if the first two boluses do not calm the patient down. Once the goal 

of light somnolence is achieved, the patient is shifted to a SML dose regimen. Though experts’ 

advice the use of rapid loading doses of diazepam for management of DT, no trials of rapid 

loading with diazepam has been conducted in patients with DT. 

There have been trials comparing loading doses of barbiturates (versus diazepam 

loading), where the drug is given at 2 h intervals and a trial of diazepam (loading dose versus 

fixed doses) for the management of DT. In practice, loading dose strategy (20 mg diazepam 

every 2 h) can be safely administered in DT. Vital signs should be used to guide treatment in 

“DT-plus” condition (DT in presence of medical comorbidities) as these patients have been 

noted to have failure of loading-dose regimen with falsely high CIWA-Ar scores. 

 
Refractory DT 

A review by Hack et al. suggests that a high requirement of intravenous diazepam (more than 

50 mg in the 1sth, or 200 mg or more within the first 3 h) with poor control of withdrawal 

symptoms is a marker of non-response of DT to benzodiazepines. 
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Such patients can be diagnosed to have refractory DT after a review of the clinical 

condition to rule out medical or neurological causes of delirium. They can be given oral (or 

intravenous) loading with phenobarbital 100-200 mg/h, which has been shown to as effective 

as or better than diazepam front-loading for patients in DT in a more recent retrospective chart 

review. 

The use of barbiturates is justified by the fact that they are also GABA-enhancing drugs 

that have a different receptor profile than benzodiazepines and have been tested in a double- 

blind protocol against diazepam for DT. However, it carries the risk of over-sedation, especially 

in the elderly or in presence of hepatic disease and a risk of respiratory depression in patients 

with pulmonary disease. There is no antidote to barbiturate toxicity. For these reasons, 

barbiturates have fallen out of favor. 

An alternative adjunctive medication useful in patients with refractory DT is 

haloperidol given in doses of 0.5-5 mg by intramuscular route every 30-60 min or 2-20 mg/h, 

while continuing to give diazepam 10-20 mg every 1-2 h. Newer antipsychotics like risperidone 

(1-5 mg/day) or olanzapine (5-10 mg/day) may have a better safety profile than haloperidol (2, 

5-10 mg/day) and are preferred as adjuncts to benzodiazepine treatment. 

In patients who do not respond to benzodiazepines and haloperidol, propofol infusion 

(0.3-1.25 mg/kg/h) in an intensive care setting has been used in a few cases. The risks of 

propofol infusion include bradycardia, hypotension, metabolic acidosis, acute pancreatitis and 

lipid abnormalities. Moreover, propofol may not treat the underlying withdrawal syndrome 

because patients are often noted to exhibit withdrawal symptoms soon after stopping propofol 

infusion. 

 
Alcoholic hallucinosis 

This is a unique form of withdrawal related psychosis which can begin even while the 

person is continuing to use alcohol or begins after he stops alcohol. Hallucinations occurring 

in clear sensorium are the hallmark of this disorder. A cluster analysis of alcohol withdrawal 

symptoms by Driessen et al. showed that hallucinosis is a severe form of alcohol withdrawal 

and is often associated with DT. However, it is one of the conditions that may cause apparent 

failure of the loading dose regimen and we recommend a fixed dose strategy to cover the period 

of alcoholic hallucinosis. The patient may be given low doses of antipsychotics like 

chlorpromazine 100-200 mg/day or risperidone 1-3 mg/day to control severe agitation due to 

hallucinations. The hallucinations last about a week in most cases, but may last up to 1 month 

in some patients after which the antipsychotic can be stopped. 

 
Importance of adjunctive supplements (Vitamin B and magnesium) 

Wernicke's Encephalopathy (WE) results from cell damage due to chronic thiamine 

deficiency. It rarely presents with the classic triad of confusion, ataxia and ophthalmoplegia 

and therefore goes undiagnosed in nearly 90% of the cases. It is difficult to diagnose in the 

presence of alcohol withdrawal symptoms. The presence of small mammillary bodies and 

thalami on magnetic resonance imaging brain may be helpful in diagnosis, but confirmation is 

by postmortem examination. WE have an associated mortality of 20%, with 75% developing a 

permanent severe amnestic syndrome (Korsokoff's encephalopathy). 

This can be prevented by administering parenteral thiamine which achieves adequate 

blood thiamine level much earlier than the oral route. Allergic reactions are rare. All patients 

in alcohol withdrawal should receive at least 250 mg thiamine by the parenteral route once a 

day for the first 3-5 days, whereas for those with suspected WE, thiamine 500 mg/day for 3-5 

days is advised. If there is clinical improvement the supplementation is continued for total of 2 

weeks. 
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Concurrent administration of parenteral thiamine with glucose is advised traditionally. 

However, this is only to ensure that thiamine supplementation is not forgotten. Administration 

of glucose containing fluids before thiamine may not precipitate, WE Due to chronic 

malnutrition and gastric malabsorption that follows chronic alcohol abuse, many clinicians 

advise multivitamin supplements (B1 + B2 + B6 + nicotinamide + Vitamin C) in parenteral 

form for the initial 3-5 days. 

Chronic alcohol use is associated with abnormal magnesium metabolism. Those with 

neuropathy and presenting with severe withdrawal symptoms are more likely to show low 

serum magnesium level. Oral or parenteral magnesium supplementation may benefit such 

patients by reducing the severity and duration of alcohol withdrawal. Routine use is not 

advised. 
 

 

6. Algorithm 
 

 

Alcohol Withdrawal Management 
 

Alcohol withdrawal can begin ~6 hours after blood alcohol levels begin to decline 

and peaks at 72 hours. 
 
 

Ensure its alcohol withdrawal 
 

Assess for trauma and other causes of delirium. Screen for and workup the cause of 

withdrawal, such as lack of funds, medical illness leading to intolerance, or a desire 

to quit drinking. 
 

 
 

MILD 

Symptoms: Anxiety, Irritability, 

Diaphoresis, Hypertension, 
Tachycardia, Fine Tremor 

MODERATE/SEVERE 

Symptoms: Agitation, Coarse 

Tremor, Hyperthermia (severe), 

Hallucinations (severe), 

Confusion (severe) 

 
 

Diazepam 10-20 mg PO 

or Lorazepam 2 mg PO 

 

Phenobarbital 

260 mg IV 
 
 

Phenobarbital 

130 mg IV PRN x 2 

Diazepam 5 mg IV 

q 5-10 min x 2 
 
 

Diazepam 10 mg IV 

q 5-10 min x 2 

 

Can use bolus patient 

Got no other benzo/sedation 
 

Phenobarbital 10 mg/kg IBW 

over 30 min

 

DISCHARGE Criteria 

Taking oral intake 

No other illness/trauma 
Hemodynamically stable 

 

If given benzodiazepines and 

not resuming drinking, may 

need taper/chlordiazepoxide 

Diazepam 20 mg IV 

q 5-10 min x 2 
 

Consider propofol 

or phenobarbital if 

refractory 

Phenobarbital 130 mg IV or 

100 mg PO (mild) 

Phenobarbital 260 mg IV or 

200 mg PO (severe) 

MAX 20 mg/kg total 
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IX. EVOLUTION AND PROGNOSIS 

The prognosis of alcohol withdrawal syndrome depends both on the severity at 

presentation as well as how promptly treatment is initiated. Treatment with benzodiazepines 

reduces the risk of progression. For patients who experience a withdrawal seizure, they are at 

risk for recurrent seizures as well as alcohol withdrawal delirium. Historically, the mortality 

rate of alcohol withdrawal delirium has been as high as 20%, but with advances in critical care, 

prompt diagnosis, and treatment, the rate is now around 1%. 

 
X. COMPLICATIONS 

The following are common complications of alcohol withdrawal syndrome: 

• Wernicke encephalopathy: Untreated, severe thiamine deficiency can result in 

Wernicke encephalopathy, an acute neurological condition that can be fatal in its most 

severe form. It is characterized by ocular changes, altered mental status, and ataxia. 

• Withdrawal seizure: Alcohol-related seizures typically occur between 8 and 48 hours 

after alcohol cessation. Following a seizure, the patient should be treated with 

benzodiazepines and monitored closely for the next approximately 24 hours. Alcohol- 

related seizures can occur in the absence of other signs and symptoms of alcohol 

withdrawal. 

• Alcohol hallucinosis: An alcohol-induced psychotic disorder, alcohol hallucinosis 

consists primarily of auditory hallucinations and paranoia that resolve within 72 hours. 

• Alcohol withdrawal delirium (formerly delirium tremens): Alcohol withdrawal 

delirium can occur at any point up to 3 to 5 days after alcohol cessation or reduction. 

Delirium requires treatment and close monitoring, often in an intensive care setting, 

especially after a patient has received high doses of benzodiazepines or phenobarbital. 

 
XI. PREVENTION AND RECOMMENDATION 

Alcohol withdrawal syndrome is a clinical condition that may arise following the 

cessation or reduction of regular, heavy alcohol consumption. Given its spectrum of 

manifestations from mild to severe and potentially fatal, all healthcare team members must 

recognize the signs and symptoms of this condition. Timely assessment and accurate treatment 

are vital to preventing disease progression. Comprehensive patient care entails acute 

management and outpatient support in the hospital setting. In the inpatient setting, nurses 

perform frequent assessments that inform the treatment plan. 

Pharmacists are critical in ensuring proper dosing and safety of medications aimed at 

preventing disease progression. Social workers facilitate the arrangement of outpatient follow- 

ups with primary care or addiction medicine specialists and provide support in accessing 

behavioral therapies or rehabilitation programs. Clinicians are responsible for diagnosing and 

treating sequelae of chronic alcohol use, often necessitating collaboration across multiple 

specialties. In addition, they conduct screenings for AUD and initiate pharmacotherapy when 

deemed appropriate. Establishing strong working relationships among various specialties and 

professions is essential for enhancing the care provided to patients with AUD. 
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I. DEFINITION 

Acute confusion, also known as delirium, is defined as a sudden and reversible 

disturbance in attention and cognition. It is characterized by: 

• An abrupt onset and often fluctuating course. 

• Global impairment of cognitive functions, including reduced awareness of the 

environment and difficulty in maintaining attention. 

• Disorganized thinking, which may manifest as incoherent or inappropriate speech. 

• Disturbances in sleep-wake cycles. 
 

Acute confusion is typically caused by various underlying factors, such as medical 

illnesses, substance intoxication or withdrawal, infections, or metabolic imbalances. Prompt 

medical evaluation is essential to identify and treat the underlying cause to facilitate recovery. 

 
II. EPIDEMIOLOGY 

The epidemiology of acute confusion (delirium) indicates that it is a 

common  condition, particularly among certain populations. 

1. Prevalence: Acute confusion is frequently observed in hospitalized patients, with 

prevalence rates at admission ranging from 11% to 33%. The incidence during 

hospitalization can vary between 3% and 42%, depending on factors such as patient 

age, comorbidities, and the specific hospital services involved. 

2. Age Factor: The condition is especially prevalent in older adults, who are at higher risk 

due to factors like polypharmacy, pre-existing cognitive impairment, and increased 

vulnerability to medical illnesses. 

3. Risk Factors: Various factors contribute to the development of acute confusion, 

including advanced age, pre-existing cognitive disorders (e.g., dementia), severe 

illness, and certain medications. 

4. Clinical Settings: Acute confusion is more commonly seen in intensive care units, post- 

operative settings, and among patients with significant medical comorbidities. 
 

Understanding the epidemiology of acute confusion is crucial for healthcare providers to 

identify at-risk populations and implement preventive measures effectively. 

Acute confusion, also known as delirium, is a common condition that particularly affects 

specific populations. The epidemiology of acute confusion reveals its widespread nature, 

especially among hospitalized patients. Prevalence rates for acute confusion at the time of 

admission range from 11% to 33%, and the incidence during hospitalization can vary between 

3% and 42%. This variation is influenced by factors such as the patient’s age, existing medical 

conditions, and the types of hospital services they receive. 

 
Older adults are particularly vulnerable to acute confusion, as they face increased risks due 

to factors like polypharmacy, pre-existing cognitive impairments, and heightened susceptibility 

to medical illnesses. Additionally, several risk factors contribute to the onset of acute 

confusion, including advanced age, cognitive disorders (such as dementia), severe illnesses, 

and the use of certain medications. 
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Acute confusion, also known as delirium, is a common condition that particularly affects 

specific populations. The epidemiology of acute confusion reveals its widespread nature, 

especially among hospitalized patients. Prevalence rates for acute confusion at the time of 

admission range from 11% to 33%, and the incidence during hospitalization can vary between 

3% and 42%. This variation is influenced by factors such as the patient’s age, existing medical 

conditions, and the types of hospital services they receive. 

 
Older adults are particularly vulnerable to acute confusion, as they face increased risks due 

to factors like polypharmacy, pre-existing cognitive impairments, and heightened susceptibility 

to medical illnesses. Additionally, several risk factors contribute to the onset of acute 

confusion, including advanced age, cognitive disorders (such as dementia), severe illnesses, 

and the use of certain medications. 

 
Acute confusion is most frequently observed in intensive care units, post-operative settings, 

and among patients with significant medical comorbidities. Understanding the epidemiology 

of acute confusion is essential for healthcare providers to identify populations at higher risk 

and to implement effective preventive measures. 

Acute confusion is most frequently observed in intensive care units, post-operative settings, 

and among patients with significant medical comorbidities. Understanding the epidemiology 

of acute confusion is essential for healthcare providers to identify populations at higher risk 

and to implement effective preventive measures. 

 
III. ETIOLOGY 

Acute confusion, also known as delirium, is a sudden and often reversible disturbance in 

attention and cognition, characterized by: 

• A rapid onset with fluctuations in severity. 

• Widespread cognitive impairment, including reduced environmental awareness 

and difficulty focusing attention. 

• Disorganized thinking, which may present as incoherent or inappropriate speech. 

• Disruptions in sleep-wake cycles. 

Acute confusion is typically triggered by various underlying factors, including medical 

conditions, substance intoxication or withdrawal, infections, or metabolic imbalances. Prompt 

medical evaluation is essential to identify and address the root cause to support recovery. 

 
Main Causes of Acute Confusion 

Acute confusion can result from a range of physical and psychological factors. Here are 

the primary causes: 

1. Physical Causes: 

• Intoxications: Exposure to alcohol, drugs (such as psychotropic drugs, opioids), 

or other toxic substances. 

• Infections:  Systemic  infections,  like  pneumonia  or  urinary  tract  infections, 

especially in older adults. 

• Metabolic Imbalances: Electrolyte disturbances (e.g., low sodium or high 

calcium levels), low blood sugar, or nutritional deficiencies (such as vitamin B1 

deficiency). 

2. Detailed Physical Causes: 

• Poisoning by carbon monoxide (often from faulty heating systems). 

• Alcohol dependence. 

• Infectious syndromes (e.g., fever, pneumonia). 

• Urinary retention or fecal impaction. 
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• Liver dysfunction. 

• Neurological disorders (e.g., stroke, epilepsy, brain tumors, meningitis). 

• Metabolic issues, including hypoglycemia, dehydration, and electrolyte 

imbalances. 
3. Medication-Related Causes: 

• Use of psychotropic medications (e.g., benzodiazepines, antipsychotics). 

• Certain antidepressants, pain relievers, anti-Parkinsonian drugs, anticonvulsants, 

corticosteroids, and some NSAIDs. 

4. Psychological Causes: 

• Psychological stress, often due to environmental changes, such as hospitalization 

or relocation, particularly affecting the elderly. 
 

Timely identification and treatment of the underlying cause are vital to ensure a quick 

recovery. 

 
IV. PATHOPHYSIOLOGY 

The physiopathology of acute confusion (delirium) involves a complex interplay of 

neurobiological mechanisms that disrupt normal brain function. Key aspects include: 

• Neurotransmitter Imbalance: Acute confusion is often associated with alterations in 

the balance of neurotransmitters in the brain, particularly acetylcholine and dopamine. 

A deficiency in acetylcholine and an excess of dopamine are commonly implicated in 

the development of delirium. 

• Cerebral Hypoperfusion: Reduced blood flow to the brain can lead to inadequate 

oxygen and nutrient delivery, contributing to cognitive dysfunction. This is particularly 

relevant in patients with cardiovascular issues or those undergoing major surgery. 

• Inflammatory Responses: Systemic inflammation, often triggered by infections or 

other medical conditions, can affect brain function. Cytokines and other inflammatory 

mediators can disrupt neurotransmission and contribute to cognitive impairment. 

• Metabolic Disturbances: Various metabolic imbalances, such as electrolyte 

disturbances (e.g., hyponatremia, hypercalcemia), hypoglycemia, and dehydration, can 

adversely affect brain function and lead to acute confusion. 

• Environmental Factors: Changes in the environment, such as hospitalization, can also 

trigger acute confusion, especially in vulnerable populations like the elderly. Stressors, 

sensory deprivation, and sleep disturbances can exacerbate the condition. 

• Neurological Conditions: Underlying neurological issues, such as strokes, seizures, or 

infections (e.g., meningitis), can directly impact brain function and contribute to the 

onset of acute confusion. 
 

V. DIAGNOSIS 

1. Clinic: 

The clinical diagnosis of acute confusion (delirium) involves a combination of clinical 

assessment, history-taking, and the application of specific diagnostic criteria. 

Clinical Criteria: 

According to the DSM-IV-TR (Diagnostic and Statistical Manual of Mental 

Disorders), the diagnosis of acute confusion includes the following criteria: 

o Attention  Deficit:  There  is  a  marked  decrease  in  the  ability  to  maintain 

attention to external stimuli and to engage appropriately with new stimuli. 

o Disorganized Thinking: The patient exhibits disorganized thinking, which 

may manifest as incoherent or inappropriate speech. 
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o Additional Symptoms: At least two of the following symptoms must be 

present: 

▪ Altered level of consciousness (obnubilated consciousness). 

▪ Perceptual disturbances (e.g., illusions or hallucinations). 

▪ Sleep-wake cycle disturbances. 

▪ Psychomotor activity changes (either increased or decreased). 

▪ Disorientation in time and space, or failure to recognize familiar people. 

▪ Memory disturbances. 

o Duration: The symptoms must develop over a short period (hours to days) and 

tend to fluctuate throughout the day. 

o Evidence of an Organic Cause: There must be evidence of an underlying 
organic factor contributing to the symptoms, or the symptoms cannot be 
explained by a primary psychiatric disorder. 

• History and Physical Examination: A thorough history should be taken, 

including: 

o Recent medical history, including any infections, medications, or substance use. 

o Changes in environment or significant stressors. 

o A physical examination to assess for signs of infection, dehydration, or other 
medical conditions. 

• Laboratory and Diagnostic Tests: Depending on the clinical context, various tests 

may be performed to identify underlying causes, such as: 

o Blood tests (e.g., complete blood count, electrolytes, liver and kidney function 

tests). 

o Urinalysis to check for infections. 

o Imaging studies (e.g., CT or MRI) if there are neurological concerns. 

o Toxicology screening if substance use is suspected. 

• Exclusion of Other Conditions: It is essential to rule out other potential causes of 

altered mental status, such as dementia, psychiatric disorders, or other neurological 

conditions. 
2. Investigation 

`  Performing a laboratory investigation for acute confusion (delirium) involves a 

systematic approach to identify potential underlying causes. Here are the key steps and tests 

typically included in the laboratory investigation: 

• Initial Assessment: 

o Clinical History: Gather a detailed medical history, including recent illnesses, 

medication use, substance abuse, and any changes in the patient's environment 

or routine. 

o Physical Examination: Conduct a thorough physical examination to identify 
signs of infection, dehydration, or other medical issues. 

• Basic Laboratory Tests: 

o Complete Blood Count (CBC): To check for signs of infection (e.g., elevated 

white blood cell count) or anemia. 

o Electrolytes Panel: To assess for electrolyte imbalances (e.g., sodium, 

potassium, calcium) that could contribute to confusion. 

o Blood Glucose Level: To rule out hypoglycemia or hyperglycemia as a cause 

of altered mental status. 

o Liver Function Tests: To evaluate liver function and detect any hepatic 

encephalopathy. 

o Renal Function Tests: To assess kidney function, including blood urea 
nitrogen (BUN) and creatinine levels, which can indicate renal failure. 
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• Urinalysis: 

o A urinalysis can help identify urinary tract infections (UTIs), which are 

common in elderly patients and can lead to confusion. 

• Toxicology Screening: 

o If substance use is suspected, a toxicology screen may be performed to detect 

drugs, alcohol, or other toxic substances in the blood or urine. 

• Additional Tests: 

o Thyroid Function Tests: To rule out thyroid disorders (e.g., hypothyroidism) 

that can cause confusion. 

o Vitamin Levels: Checking for deficiencies, particularly vitamin B1 (thiamine), 
which can lead to Wernicke's encephalopathy. 

o Infection Markers: If there are signs of infection, consider additional tests such 

as blood cultures or specific tests for infections (e.g., chest X-ray for 

pneumonia). 

• Imaging Studies: 

o CT or MRI of the Brain: If there are neurological signs or symptoms (e.g., 

focal deficits, severe headache), imaging studies may be necessary to rule out 

structural causes such as stroke, hemorrhage, or tumors. 

• Specialized Tests: 

o Lumbar Puncture: If there are signs of meningitis or encephalitis (e.g., fever, 
neck stiffness), a lumbar puncture may be performed to analyze cerebrospinal 
fluid (CSF). 

• Follow-Up: 

o Based on initial findings, further investigations may be warranted to explore 

specific conditions or complications. 

o The goal of these laboratory investigations is to identify any reversible causes 

of acute confusion, allowing for appropriate treatment and management of the 

underlying condition. 

o The diagnosis of acute confusion is primarily clinical, relying on the recognition 

of characteristic symptoms and the identification of underlying causes to guide 

treatment and management. 

 
VI. DIFFERENTIAL DIAGNOSIS 

Differential diagnosis of acute confusion (delirium) involves distinguishing it 

from other conditions with similar symptoms. Key steps include: 

1. Clinical History and Examination: 

• Gather a comprehensive history from the patient, family, or caregivers, covering 

recent medical events, medication changes, substance use, and life stressors. 

• Perform  a  thorough  physical  exam  to  identify  signs  of  systemic  illness  or 

neurological deficits. 

2. Key Conditions to Differentiate: 

• Delirium:  Sudden  onset  with  fluctuating  symptoms,  often  from  a  medical 

condition. 

• Dementia:  Gradual, progressive  cognitive  decline,  without  the  rapid  onset  or 

fluctuation typical of delirium. 

• Psychosis: May include hallucinations  or delusions but lacks delirium's acute 

fluctuation. 

• Stroke: Confusion with possible neurological symptoms; requires rapid imaging. 

• Seizure Disorders: Post-seizure confusion, clarified by patient history and EEG. 
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• Metabolic Issues: Disturbances like low blood sugar or high calcium that need lab 

testing. 

• Infections: CNS or systemic infections, particularly in elderly patients. 

• Substance Intoxication/Withdrawal: Confusion related to substances like alcohol 

or benzodiazepines. 

• Medication Effects: Common in older adults, especially with anticholinergic or 

sedative medications. 

• Severe Depression/Anxiety: May present with confusion but in a different clinical 

context. 

3. Diagnostic Testing: 

• Imaging (CT/MRI) to rule out stroke or brain lesions. 

• Blood tests to detect metabolic imbalances, infections, or organ dysfunction. 

• Lumbar puncture if CNS infection is suspected. 

4. Symptom Observation: 

• In complex cases, consulting specialists (neurology, psychiatry) can help guide 

diagnosis and treatment. 
 

Systematic evaluation of the patient's history, clinical presentation, and diagnostic 

results enables healthcare providers to distinguish delirium from other conditions and select 

the appropriate treatment. 
 

VII. MANAGEMENT 

1. Objectives 

Management of acute confusion (delirium) focuses on two main objectives: 

• Identify and Treat the Cause: Diagnose and address the underlying issue, such as 

infection, metabolic imbalance, or medication effects, which often resolves the 

confusion. 

• Supportive Care: Provide a safe, calm environment, maintain hydration and 

nutrition, and use orientation aids. Non-pharmacological approaches are preferred, 

with limited use of medications for severe agitation only if absolutely necessary. 
 

These strategies help effectively manage delirium and improve patient outcomes. 

 
2.Critical sign 

A critical sign of acute confusion (delirium) is fluctuation in the level of 

consciousness. This fluctuation can manifest as periods of confusion interspersed with 

moments of clarity, and it is a hallmark feature of delirium. Other critical signs include: 

• Inattention: Difficulty maintaining focus on tasks or conversations. 

• Disorganized thinking: Thoughts may be incoherent or illogical, leading to 

inappropriate or nonsensical responses. 

• Altered perception: This can include hallucinations or illusions, where the patient 

may see or hear things that are not present. 

• Disorientation: Patients may be confused about time, place, or identity, failing to 

recognize familiar surroundings or people. 
 

These  signs  indicate  a  significant  disturbance  in  cognitive  function  and  warrant 

immediate medical evaluation and intervention. 

 
3-Mortality risk factor 

The mortality and risk factors associated with acute confusion (delirium) are significant 

and can impact patient outcomes. Here are the key points regarding mortality and risk factors: 
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• Mortality: 

o Increased Mortality Risk: Acute confusion is associated with a higher risk of 
mortality, particularly in older adults. Studies indicate that delirium can lead to 
a mortality rate that is significantly higher than that of patients without delirium. 
The mortality risk can be as high as 10-30% within a year following an episode 
of delirium, depending on the underlying causes and the patient's overall health 
status. 

o Indicator of Poor Prognosis: The presence of acute confusion is often 
considered a marker of poor prognosis, indicating underlying severe illness or 
complications that may lead to increased length of hospital stay, 
institutionalization, and long-term cognitive decline. 

• Risk Factors: 

Understanding these risk factors is crucial for prevention and early identification 

of acute confusion, which can help mitigate its impact on patient outcomes. Several 

factors increase the risk of acute confusion (delirium), especially in older adults: 

o Age: Those over 65 are at higher risk due to age-related brain changes and 

comorbidities. 

o Pre-existing Cognitive Impairment: Dementia or mild cognitive impairment 
makes             delirium more likely. 

o Medical Conditions: Infections, metabolic imbalances, and organ failure can 

trigger confusion. 

o Polypharmacy: Multiple medications, especially sedatives or anticholinergics, 

raise the risk. 

o Environmental Changes: Hospitalization or sudden environment changes can 

precipitate delirium. 

o Substance Use: Alcohol use, withdrawal, or certain drugs can cause acute 

confusion. 

o Surgery and Anesthesia: Postoperative delirium is common, especially in older 

adults. 
 

Recognizing  these  risk  factors  aids  in  prevention  and  early  identification  to 

improve outcomes. 

 
4-Outpatient management 

The process for managing acute confusion (delirium) in an outpatient setting involves 

several key steps to ensure proper evaluation, treatment, and follow-up. 

• *Initial Assessment: 

o Comprehensive Evaluation: Conduct a thorough medical history and physical 
examination to identify potential causes of acute confusion. This includes 
reviewing medications, recent illnesses, and any changes in the patient's 
environment or routine. 

o Cognitive Assessment: Use standardized tools to assess cognitive function and 

determine the severity of confusion. This may include tests for attention, 

orientation, and memory. 

• *Identify and Address Underlying Causes: 

o Laboratory Tests: Order necessary laboratory tests to identify metabolic 

disturbances, infections, or other medical conditions contributing to confusion 

(e.g., blood tests, urinalysis). 
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o Medication Review: Evaluate current medications for potential side effects or 

interactions that could be causing confusion. Adjust or discontinue medications 

as needed. 

• Management Plan: 

o Treat Underlying Conditions: Initiate treatment for any identified causes, such 

as antibiotics for infections or electrolyte repletion for metabolic imbalances. 

o Supportive Care: Provide recommendations for supportive care, including 

hydration, nutrition, and a stable environment. Encourage family involvement 

to help orient the patient and provide reassurance. 

• Education and Counseling: 

o Patient and Family Education: Educate the patient and their family about the 
nature of acute confusion, its potential causes, and the importance of follow-up 
care. Discuss strategies to manage confusion at home, such as maintaining a 
routine and minimizing environmental stressors. 

• Follow-Up Care: 

o Schedule Follow-Up Appointments: Arrange for regular follow-up visits to 

monitor the patient’s progress, reassess cognitive function, and adjust the 

management plan as necessary. 

o Monitor for Recurrence: Keep an eye out for any signs of recurrence or 
worsening of confusion, and ensure that caregivers are aware of what to look 
for. 

• Referral to Specialists: 

o If confusion persists or if there are complex underlying issues, consider 

referring the patient to specialists such as neurologists, geriatricians, or 

psychiatrists for further evaluation and management. 

 
• Preventive Measures: 

o Implement Preventive Strategies: For patients at high risk of developing acute 

confusion, implement preventive measures such as regular cognitive 

assessments, medication reviews, and education on managing stressors. 

• By following this structured approach, healthcare providers can effectively manage 

acute confusion in an outpatient setting, ensuring that patients receive appropriate care 

and support while minimizing the risk of complications. 

 
5-First-line treatment 

When prescribing first-line treatment for a patient with acute confusion (delirium), it 

is essential to focus on addressing the underlying causes and providing supportive 

care. 
Identify and Treat Underlying Causes: 

• Medical Management: Before considering pharmacological interventions, ensure that 

any identifiable underlying causes of the acute confusion are addressed. This may 

include: 

o Infections: Prescribe appropriate antibiotics if an infection is diagnosed (e.g., 

urinary tract infection, pneumonia). 

o Metabolic Imbalances: Correct any electrolyte imbalances or dehydration 

through intravenous fluids or oral rehydration solutions. 

o Medication Review: Discontinue or adjust any medications that may contribute 

to confusion, particularly those with sedative or anticholinergic effects. 



186 
 

o Supportive Care: 

• Non-Pharmacological Interventions: Implement non-pharmacological strategies to 

help manage symptoms, such as: 

o Ensuring a calm and familiar environment. 

o Providing orientation cues (e.g., clocks, calendars). 

o Encouraging family involvement for reassurance and support. 

o Pharmacological Treatment (if necessary): 

• Indications  for  Medication:  Medications  may  be  considered  if  the  patient  is 

experiencing significant agitation, severe distress, or if non-pharmacological measures 

are insufficient. 

• First-Line Medications: The following medications are commonly used as first-line 

treatments for managing acute confusion: 

o Haloperidol: A typical antipsychotic that can help manage agitation and 

psychotic symptoms. 
▪ Dosage:  Start  with  a  low  dose  (e.g.,  0.5  to  1  mg  orally  or 

intramuscularly)  and  titrate  based  on  response  and  tolerance.  The 

maximum daily dose should not exceed 20 mg. 

o Risperidone: An atypical antipsychotic that may have a lower risk of 

extrapyramidal side effects compared to haloperidol. 
▪ Dosage: Start with 0.5 to 1 mg orally, with adjustments made based on 

clinical response. 

• Monitoring and Follow-Up: 

o Regular Monitoring: Monitor the patient closely for efficacy and side effects 

of the prescribed medication. Adjust the dosage as needed based on the patient's 

response and any adverse effects. 

o Reevaluation: Schedule follow-up appointments to reassess the patient's 

cognitive status and overall health, and to determine if the medication is still 

necessary. 

• Patient and Family Education: 

o Inform the Patient and Family: Educate the patient and their family about the 

treatment plan, including the purpose of medications, potential side effects, and 

the importance of adherence to follow-up appointments. 

• Consideration of Special Populations: 

o Geriatric Considerations: In older adults, start with lower doses and titrate 

slowly due to increased sensitivity to medications and a higher risk of side 

effects. 
 
 
6.Treatment adjustment 

Adjusting treatment for acute confusion (delirium) involves ongoing assessment and 

modification of the management plan based on the patient's response to initial interventions 

and any changes in their clinical status. Here’s a structured approach to adjusting treatment: 

• Regular Monitoring: 

o Clinical Assessment: Continuously monitor the patient’s cognitive function, 

level of consciousness, and overall behavior. Use standardized assessment tools 

to evaluate changes in confusion severity. 

o Vital Signs and Laboratory Tests: Regularly check vital signs and repeat 

laboratory tests as needed to monitor for any metabolic or infectious 

complications. 
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• Evaluate Response to Treatment: 

o Efficacy of Medications: Assess whether the initial pharmacological treatment 
(e.g., haloperidol, risperidone) is effectively managing symptoms of confusion 
and agitation. Look for improvements in attention, orientation, and overall 
cognitive function. 

o Side Effects: Monitor for any adverse effects from medications, such as 

sedation, extrapyramidal symptoms, or other complications. Adjust the 

treatment plan if side effects are significant. 

• Adjusting Pharmacological Treatment: 

o Titration of Dosage: If the patient shows inadequate response to the initial 

medication, consider increasing the dosage gradually while monitoring for side 

effects. For example: 

o Haloperidol: If the initial dose is insufficient, it can be increased by 0.5 to 1 mg 
every 4 to 6 hours until the desired effect is achieved, without exceeding the 
maximum daily limit. 

o Risperidone: If the initial dose is not effective, it can be increased by 0.5 to 1 

mg, with careful monitoring for side effects. 

o Switching Medications: If a patient does not respond to one medication or 
experiences intolerable side effects, consider switching to another agent (e.g., 
from haloperidol to risperidone or vice versa). 

• Addressing Underlying Causes: 

o Reassess Underlying Conditions: If the patient’s confusion persists despite 

treatment, reevaluate for any underlying causes that may not have been 

addressed, such as infections, metabolic imbalances, or medication effects. 

o Modify Supportive Care: Enhance non-pharmacological interventions based 

on the patient’s needs, such as increasing family involvement, improving 

environmental cues, or providing additional orientation support. 

• Involve Specialists: 

o Consultation: If confusion persists or worsens, consider consulting specialists 

such as neurologists, geriatricians, or psychiatrists for further evaluation and 

management recommendations. 

• Patient and Family Communication: 

o Discuss Changes: Communicate any changes in treatment to the patient and 

their family, explaining the rationale behind adjustments and the expected 

outcomes. 

o Education on Signs of Deterioration: Educate the family on signs that may 

indicate worsening confusion or complications, encouraging them to report 

these promptly. 

• Follow-Up Care: 

o Schedule Regular Follow-Ups: Ensure that follow-up appointments are 

scheduled to reassess the patient’s condition and make further adjustments as 

necessary. 

o By following this structured approach to adjusting treatment for acute 
confusion, healthcare providers can optimize patient care, enhance recovery, 
and minimize the risk of complications . 

7.Algorithm 

When prescribing first-line treatment for a patient with acute confusion (delirium), 

it is essential to focus on addressing the underlying causes and providing supportive 

care.: 
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• Identify and Treat Underlying Causes: 

• Medical Management: Before considering pharmacological interventions, ensure 

that any identifiable underlying causes of the acute confusion are addressed. This 

may include: 

o Infections: Prescribe appropriate antibiotics if an infection is diagnosed (e.g., 

urinary tract infection, pneumonia). 

o Metabolic Imbalances: Correct any electrolyte imbalances or dehydration 

through intravenous fluids or oral rehydration solutions. 

o Medication Review: Discontinue or adjust any medications that may contribute 
to confusion, particularly those with sedative or anticholinergic effects. 

o Supportive Care: 

• Non-Pharmacological Interventions: Implement non-pharmacological strategies 

to help manage symptoms, such as: 

o Ensuring a calm and familiar environment. 

o Providing orientation cues (e.g., clocks, calendars). 

o Encouraging family involvement for reassurance and support. 

o Pharmacological Treatment (if necessary): 

• Indications for Medication: Medications may be considered if the patient is 

experiencing  significant  agitation,  severe  distress,  or  if  non-pharmacological 

measures are insufficient. 

• First-Line Medications: The following medications are commonly used as first- 

line treatments for managing acute confusion: 

o Haloperidol: A typical antipsychotic that can help manage agitation and 

psychotic symptoms. 

▪ Dosage: Start with a low dose (e.g., 0.5 to 1 mg orally or intramuscularly) 

and titrate based on response and tolerance. The maximum daily dose 

should not exceed 20 mg. 

o Risperidone: An atypical antipsychotic that may have a lower risk of 

extrapyramidal side effects compared to haloperidol. 

▪ Dosage: Start with 0.5 to 1 mg orally, with adjustments made based on 

clinical response. 

• Monitoring and Follow-Up: 

o Regular Monitoring: Monitor the patient closely for efficacy and side effects 

of the prescribed medication. Adjust the dosage as needed based on the patient's 

response and any adverse effects. 

o Reevaluation: Schedule follow-up appointments to reassess the patient's 

cognitive status and overall health, and to determine if the medication is still 

necessary. 

• Patient and Family Education: 

o Inform the Patient and Family: Educate the patient and their family about the 
treatment plan, including the purpose of medications, potential side effects, and 
the importance of adherence to follow-up appointments. 

• Consideration of Special Populations: 

o Geriatric Considerations: In older adults, start with lower doses and titrate 

slowly due to increased sensitivity to medications and a higher risk of side 

effects. 
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VIII. COMPLICATIONS: 

Acute confusion (delirium) can lead to several complications, which can significantly 

impact patient outcomes and complications include: 

• Prolonged Hospital Stay: Patients with acute confusion often experience longer 

hospitalizations due to the need for additional monitoring, evaluation, and treatment 

of underlying causes. 

• Increased Mortality: Acute confusion is associated with a higher risk of mortality, 

particularly in older adults and those with significant comorbidities. It can be a 

marker of severe underlying illness and poor prognosis. 

• Functional Decline: Patients may experience a decline in functional abilities, 

including difficulties with activities of daily living (ADLs). This decline can persist 

even after the resolution of acute confusion, leading to long-term dependency. 

• Cognitive Impairment: There is a risk of developing persistent cognitive deficits 

following an episode of acute confusion, particularly in older adults. This can 

progress to more severe forms of cognitive impairment, such as dementia. 

• Increased Risk of Institutionalization: Patients who experience acute confusion 

may be more likely to require long-term care or institutionalization after discharge 

due to the loss of independence and functional abilities. 

• Psychological Effects: Acute confusion can lead to psychological distress for both 

patients and their families, including anxiety, depression, and fear related to the 

sudden changes in mental status. 

• Physical Complications: The condition can lead to physical complications such as 

dehydration, malnutrition, and pressure ulcers due to prolonged immobility and 

altered mental status. 

Recognizing and managing acute confusion promptly is crucial to minimize these 

complications and improve overall patient outcomes. 
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I. DEFINITION 

Parkinson's disease (PD) is defined as a progressive neurodegenerative disorder 

characterized by the degeneration of dopaminergic neurons in the substantia nigra, a part 

of the brain that plays a crucial role in movement control. The condition is primarily 

associated with the presence of four cardinal features of parkinsonism: 

- Bradykinesia - Slowness of movement. 

- Tremor-at-rest - A resting tremor that typically occurs when the muscles are relaxed. 

- Rigidity - Increased muscle tone leading to stiffness and resistance to movement. 

- Loss of postural reflexes - Impairment in the ability to maintain balance and posture. 

These features collectively contribute to the motor symptoms of PD, which can 

significantly impact daily functioning and quality of life. In addition to motor symptoms, 

PD may also involve non-motor symptoms, including cognitive changes, mood disorders, 

and autonomic dysfunction. 

 
II. EPIDEMIOLOGY 

The epidemiology of Parkinson's disease (PD) encompasses various aspects, including its 

prevalence, incidence, risk factors, and demographic characteristics. Key points regarding the 

epidemiology of PD include: 

• Prevalence: PD affects about 1% of individuals over 60 years and 4% over 80 years, 

with regional and population variations. 

• Incidence: Rises with age, from 10–20 cases per 100,000 person-years in individuals 

under 50 to 100–200 cases per 100,000 in those over 80. 

• Gender Differences: PD is more common in men (1.5–2:1 male-to-female ratio), 

potentially due to genetic, hormonal, or environmental factors. 

• Geographic  Variation:  Higher  rates  are  reported  in  North  America  and  Europe 

compared to Asia. 

 
III. ETIOLOGY 

The causes of Parkinson's disease (PD) are multifactorial and can be broadly categorized 

into genetic, environmental, and age-related factors. Here are the key contributors: 

1. Genetic Factors 

o Familial PD: A small percentage of PD cases (about 10-15%) are familial, 

meaning they have a genetic basis. Mutations in specific genes have been linked 

to these cases, including: 

▪ SNCA: This gene encodes alpha-synuclein, a protein that aggregates to 

form Lewy bodies in PD. 

▪ LRRK2: Mutations in this gene are the most common genetic cause of 

familial and sporadic PD. 

▪ PARK7  (DJ-1),  PINK1,  and  PRKN  (parkin):  These  genes  are 

associated with autosomal recessive forms of PD. 

o Risk Genes: Certain genetic variants may increase the risk of developing PD 

without directly causing it. 

2. Environmental Factors 
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o Toxin Exposure: Long-term exposure to environmental toxins, such as 

pesticides (e.g., paraquat, rotenone) and heavy metals, has been associated with 

an increased risk of PD. 

o Occupational Hazards: Certain occupations that involve exposure to 

chemicals or solvents may elevate the risk of developing PD. 

o Head Trauma: There is evidence suggesting that traumatic brain injury may 

increase the risk of PD, particularly in individuals with a history of repeated 

head injuries. 

3. Age 

o Age is the most significant risk factor for PD. The incidence and prevalence of 

the disease increase with advancing age, with most cases occurring in 

individuals over 60 years old. The aging process itself may contribute to 
neurodegenerative changes in the brain. 

4. Sex 

o PD is more common in men than in women, with a male-to-female ratio of 

approximately 1.5 to 2:1. Hormonal differences may play a role in this disparity. 

5. Other Factors 

o Lifestyle Factors: Some studies suggest that lifestyle factors, such as caffeine 

consumption and physical activity, may have a protective effect against PD. 

o Comorbidities: Certain medical conditions, such as diabetes and hypertension, 
have been associated with an increased risk of PD. 

 
IV. PATHOPHYSIOLOGY 

The physiopathology of Parkinson's disease (PD) involves a complex interplay of 

neurodegenerative processes primarily affecting the basal ganglia, particularly the substantia 

nigra. Key aspects of the physiopathology of PD include: 

• Neuronal Degeneration: Progressive loss of dopaminergic neurons in the substantia 

nigra pars compacta reduces dopamine, impairing movement and coordination. 

• Dopamine Deficiency: Dopamine depletion in the striatum causes motor symptoms 

like bradykinesia, rigidity, and tremor. 

• Lewy  Bodies:  Abnormal  protein  aggregates   (alpha-synuclein)  disrupt  cellular 

processes, contributing to neuronal dysfunction and death. 

• Neuroinflammation:  Activated  microglia  and  inflammatory  cytokines  exacerbate 

neurodegeneration. 

• Oxidative Stress: Imbalance between reactive oxygen species (ROS) and 

detoxification mechanisms leads to mitochondrial dysfunction and neuronal damage. 

• Genetic  Factors:  Mutations  in genes  like  SNCA,  LRRK2,  PINK1,  and  PRKN 

influence neurodegenerative processes, particularly in familial PD. 

• Non-Motor Symptoms: Cognitive decline, mood disorders, and autonomic 

dysfunction stem from involvement of other neurotransmitter systems (e.g., serotonin, 

norepinephrine). 

 
V. DIAGNOSIS 

1. Clinic 

1. Clinical History 

o Symptom Onset and Progression: Assess the timeline of symptoms, including 

the onset of motor symptoms (e.g., tremor, rigidity, bradykinesia) and non- 

motor symptoms (e.g., cognitive changes, mood disorders). 

o Family History: Inquire about any family history of parkinsonian disorders or 

related neurodegenerative diseases. 
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2. Clinical Examination 

o Motor Symptoms: Evaluate the presence of cardinal features of PD, including: 
▪ Bradykinesia: Slowness of movement. 

▪ Resting Tremor: Typically a "pill-rolling" tremor. 

▪ Rigidity: Increased muscle tone, often described as "cogwheel" rigidity. 

▪ Postural Instability: Difficulty maintaining balance. 

o Non-Motor  Symptoms:  Assess  for  non-motor  features   such  as  sleep 

disturbances, autonomic dysfunction, and cognitive changes. 

o Clinical Diagnostic Criteria: are commonly used Queen Square Brain Bank 

(QSBB) and MDS-PD criteria (detail in the below table) 
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3. Ancillary Tests in Parkinson’s Disease (PD) 

Diagnosis of PD is clinical, with ancillary tests reserved for atypical cases or to rule out 

other conditions: 

 
• MRI: Excludes structural abnormalities; identifies features of atypical 

parkinsonism (e.g., PSP, MSA). 

• DaTscan: Detects dopamine deficiency; differentiates PD from essential tremor 

but not from other parkinsonian syndromes. 

• PET Imaging: Assesses dopaminergic neuron integrity; useful for 

distinguishing atypical syndromes but not routinely used. 

• Olfactory Testing: Supports PD diagnosis; absent in many atypical syndromes. 

• Autonomic Tests: MIBG scintigraphy detects cardiac denervation, aiding 

differentiation from atypical parkinsonism. 

• Genetic Testing: For early-onset or familial cases to identify mutations like 

LRRK2 or SNCA. 

• Emerging Biomarkers: Alpha-synuclein assays and advanced imaging show 

promise but need further validation. 

 
VI. DIFFERENTIAL DIAGNOSIS 

Parkinsonism can result from conditions other than idiopathic PD, including 

neurodegenerative disorders, secondary causes, and functional movement disorders: 

 
• Neurodegenerative Parkinsonism 

o Essential Tremor (ET): Symmetric action tremor often mistaken for PD; lacks 

bradykinesia and rigidity but may coexist with PD features. 

o Dementia with Lewy Bodies (DLB): Early dementia with hallucinations and 

fluctuating cognition; parkinsonism occurs alongside or after cognitive 

symptoms. 

o Multiple System Atrophy (MSA): Parkinsonism with dysautonomia, 

cerebellar signs, and poor levodopa response. 

o Progressive Supranuclear Palsy (PSP): Parkinsonism with early falls, vertical 

gaze palsy, and cognitive changes. 

o Corticobasal Degeneration (CBD): Asymmetric rigidity, dystonia, and 

cognitive dysfunction. 

 
• Secondary Parkinsonism 

o Drug-Induced Parkinsonism: Caused by antipsychotics or other dopamine- 

blocking agents; may resolve after withdrawal. 

o Vascular Parkinsonism: Lower-body bradykinesia without tremor; associated 

with cerebrovascular disease. 

o Toxic Exposure: Parkinsonism linked to substances like manganese, carbon 
monoxide, or MPTP. 

o Trauma or Structural Lesions: Chronic traumatic encephalopathy, 

hydrocephalus, or tumors. 

• Functional Parkinsonism 

 
VII. MANAGEMENT 

1. Objectives 

• Symptom Control 
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• Maintenance of Functional Independence 

• Minimization of Complication 

• Improvement of Quality of Life 

• Patient-Centered Care 

2. Critical Signs 

Identifying critical signs is essential for diagnosis and management. Key signs include: 

• Bradykinesia (slowness of movement) 

• Resting tremor 

• Rigidity (muscle stiffness) 

• Postural instability (balance issues) 

• Non-motor symptoms  such as depression, anxiety, sleep  disturbances, and 

cognitive changes. 

3. Mortality Risk Factors 

Understanding mortality risk factors in PD is crucial for management. These may 

include: 

• Advanced age 

• Presence of comorbidities (e.g., cardiovascular disease, diabetes) 

• Severity of motor symptoms 

• Cognitive impairment 

• History of falls and related complications (e.g., fractures, head injuries). 

4. Outpatient Management 

Outpatient management involves regular follow-up and monitoring of the patient’s 

condition. Key components include: 

• Regular assessments of motor and non-motor symptoms. 

• Education and support for patients and caregivers. 

• Physical  therapy  and  occupational  therapy  to  improve  mobility  and  daily 

functioning. 

• Nutritional counseling to address dietary needs and manage weight. 

5. First-Line Treatment 

First-line  treatment  typically  involves  pharmacological  management.  The  most 

common first-line medications include: 

• Levodopa: Often combined with carbidopa to enhance efficacy and reduce side 

effects. 

• Dopamine agonists: Such as pramipexole or ropinirole, which can be used as 

initial therapy, especially in younger patients. 

• MAO-B  inhibitors:  Such  as  selegiline  or  rasagiline,  which  may  provide 

symptomatic relief and have neuroprotective effects. (Detail in Table 2,3) 

6. Treatment Adjustment 

Treatment adjustments are necessary based on the patient's response and progression of 

the disease (detail in table 2,3). Considerations include: 

• Monitoring for side effects and adjusting dosages accordingly. 

• Switching medications if the patient experiences inadequate symptom control 

or intolerable side effects. 

• Considering  the  addition  of  other  medications  (e.g.,  COMT inhibitors)  to 

enhance the effect of levodopa. 

• Regularly reassessing the treatment plan based on changes in symptoms or new 

health issues. 
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7. Algorithm 
 

 

Table 2: Approach to Diagnosing Parkinson Disease 

 

Table 3: Algorithm for approach to treating Parkinson disease 
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Table 1 : Approach to Diagnosing Parkinson Disease 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2 : Algorithm for the approach to treating Parkinson’s disease 

Table 4: Pharmacologic Agents Used for Motor Symptoms in Parkinson Disease 
 

 
 
 

VIII. SPECIAL CASE 
 

Some Examples of Special Cases in Parkinson’s Disease (PD): 

• Young-Onset PD (YOPD) 

▪ Diagnosed before age 50; often linked to genetic mutations like  PARK2. 

Symptoms respond well to treatment but complications (e.g., dyskinesia) appear 

earlier. 

• Atypical Parkinsonism – PSP 

▪ Early  falls,  vertical  gaze  palsy,  and  poor  response  to  levodopa  suggest 

Progressive Supranuclear Palsy (PSP), a faster-progressing condition. 

• Drug-Induced Parkinsonism 
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