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Shock is a state the body finds itself when the flow of blood into its organs and tissues, the tissue perfusion, is inadequate and is neither able to meet the normal metabolic requirement of its cells nor remove the metabolic wastes from them. This leads to loss of cellular function, and as the phenomenon is no region or organ specific the body suffers ‘Multiple Organ Failure’. Shock is characterized by fall in blood pressure, oliguria, and intense vaso-constriction.

Types of Shock

Hypovolaemic: Depletion of blood volume by blood loss following trauma and surgery, plasma loss as in burns, or water and electrolyte loss as in intestinal obstruction, acute pancreatitis and peritonitis causes hypovolaemic shock. Reduction in blood volume leads to reduced cardiac output and collapse, which in turn is a state of extreme prostration and depression, with circulatory failure.

 With 20% volume loss the body maintains normal perfusion pressure in supine position but gets hypotension if the patient stands up suddenly – postural hypotension. 20-40% volume loss is poorly tolerated and can lead to death if not managed promptly.

Septic: Gram – ve organisms like E.coli, Pseudomonas aeruginosa and Aerobacter aerogenes release endotoxins, which in turn affect the heart and increase capillary permeability. The blood pools into the peripheral capillary network, which is otherwise normally in a collapsed state. These toxins can cause ARDS – Acute respiratory distress syndrome.

Cardiogenic: Acute Myocardial Infarction affects the cardiac pump, which fails to pump the blood to the peripheries. Tension pneumothorax, Cardiac temponade and traumatic diaphragmatic hernia also cause the same.

Neurogenic: This occurs after spinal fractures resulting in paraplegia or quadriplegia, spinal anaesthesia or regional anaesthesia. Denervation causes vessels to loose their tone and result in peripheral pooling of blood, reduced venous return and low cardiac output.

Anaphylactic: Acute allergic reaction to an antigen to which an individual is sensitive and has antibodies in the blood viz. Penicillin. The intense antigen-antibody reaction that results causes release of Histamine, which in turn causes peripheral vasodilatation and fall in blood pressure, and increase capillary permeability with resultant loss of fluid into extra-vascular compartment. All this reduces blood pressure and cardiac output.

Vasovagal Syncope: or vasomotor syncope is a transient loss of consciousness due to acute reduction in cerebral circulation. There is a sudden fall of blood pressure as a result of sudden loss of peripheral resistance and the causes are psychogenic, extreme pain, sensitive carotid sinus etc. Stimulation of the vagus nerve produces vasodilatation and slowing of heart.

A comparison 

Features

Hypovolaemic


Septic


Cardiogenic

Presentation
Site of Accident/Surgery

In hospital, after surgery
House / Work

History

Severe accident / Major surgery
Severe infection

Heart disease, Angina, 

Limbs

Cold, clammy, moist

Pink, cyanosed

Cold

Other features
Multiple injuries


Jaundice, fever, rigor, 
Arrhythmias, Basal crepts







Spleenomegaly






CVP

Low



Low / Normal

High

Investigations
Haemoglobin, PCV

Blood culture, TLC/DLC
ECG, X Ray Chest, 







Serum bilirubin, creatnine
Echocardiogram, Doppler

Treatment
Restore blood volume

Antibiotics, Drainage,
Inotropic drugs-Dopamine



Check further blood loss

Debridement, Steroids
Cardiac support







Fluid & electrolytes





Clinical Features:

Hypovolaemic: Thirsty patient with cold clammy and sweaty limbs, collapsed sub cutaneous veins with poor capillary filling and oliguria. Tachycardia, thready pulse and hypotension are followed by depressed sensorium, confusion, restlessness and even coma.

Septic: Initially a warm shock as peripheries are warm with full veins, spikes of fever and an obvious focus of infection. Hypotension is mild and urine output may be normal.

Cardiogenic: Pre-existing cardiac disease. Right side heart failure presents with engorged neck veins, hepatomegaly and pedal oedema. Lt sided heart failure has pulmonary rales and a third heart sound.

Monitoring is vital in shock – pulse, blood pressure, Central Venous Pressure (CVP), Pulmonary Capillary Wedge Pressure (PCWP) by passing a Swan-Ganz catheter, and Urine output.

Treatment: 

Hypovolaemic Shock – 

1. Arrest bleeding by pressure, packing, and surgery

2. Elevate lower limbs

3. Restore blood volume by appropriate / available fluids

Cardiogenic shock – 

1. Elevate head end to facilitate breathing

2. Treatment of cause – pericardial cavity tap for temponade

3. Ionotropic drugs and cardiac support – massage if needed

Septic shock

1. Antibiotics

2. Surgical drainage and Debridement

3. Corticosteroids

4. Fluids and electrolytes – Ringers lactate, and Blood

Cardiac Arrest: This is a circulatory arrest due to any cause, anoxia, prolong hypotension, drug reaction etc. It is diagnosed by absent carotid pulse, heart sounds and spontaneous breathing. It is vital to recognize it immediately and start treatment within 3 minutes to avoid ischemic brain injury. Treatment starts with a hump on the precordium, or with the help of a defibrillator, if available. This often brings back the heartbeats and then the latter is supported by external cardiac massage- 60 – 70 times a minute. Intracardiac injection of 1:10,000 Adrenaline and Calcium Chloride. The next step is to restore respiration by mouth-to-mouth breathing, AMBU bag or a ventilator after putting in an endotracheal tube. The third step is correction of metabolic acidosis by administering soda bicarb intravenously.

Syncope: This is a transient loss of consciounness due to generalized cerebral ischemia, usually accompanied by hypotension and bradicardia. Emotional stress, postural hypotension, heat, fluid loss, obstructed venous return to heart, acute pain or its anticipation may be the cause. A prodome of malaise, nausea, headache, pallor, visual disturbance, loss of muscle tone, and impending loss of consciousness is followed by the actual loss of consciousness. Urinary and faecal incontinence may also occur. Making the patient recumbent leads to blood flow to cerebrum and rapid recovery. 

Fluid Balance: Water comprises 60% of the body mass in young adults, being higher in infants and children. Body water contains variety of solutes in fixed concentration. It acts as a vehicle for transport of nutrients to various tissues and or elimination of end products of metabolism. A 70 Kg man has water intake from drinking water (1200 ml), solid food (1000 ml), endogenous production during oxidation of Hydrogen (300 ml) and water output in the form of urine (1500 ml), exhaled air (600 ml), perspiration (300 ml) and stool (100 ml). In hot weather the take and output both increase. A minimum output of urine 400-ml/ day is an obligatory volume, essential to excrete the end products of metabolism.

Body water is distributed in 3 physiological compartments – intracellular and extracellular, the latter being further subdivided into intra-vascular and extra-vascular or interstitial. Water balance is maintained by thirst and urine output. Thirst is controlled by the thirst center in hypothalamus and urine volume by anti-diuretic hormone of posterior pituitary.

Disorders of fluid balance can be water depletion or dehydration and water intoxication or fluid overload. Dehydration may be because of less intake – stomatitis CA Oesophagus or excess output diabetes insipidus, diarrhea, extensive burns. Clinically it presents with thirst, dryness of mucous membrane, oligurea and muscle weakness, and is treated by fluids orally, intravenous or per rectally. Water intoxication is a complication of therapy and is invariably iatrogenic. Excessive IV fluids, bowel wash or prostatic bed wash may be the cause and present with confusion, drowsiness and convulsion with normal pulse and blood pressure. The CVP is raised and the haematocrit and Serum electrolytes especially Na+ is low resulting in low serum osmolarity. Treatment is to stop all fluids and give 5% NaCl / Kg body weight to increase osmolarity of serum, IV furosemide with mineralocorticoids to conserve serum sodium. 

