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1. Hypovolemic shock

« Hypovolemiais probably the most common
form of shock.
It is characterized by a loss in circulatory
volume which results in decreased venous
return, decrcased filling of the cardiac
chambers and hence a decrecased cardiac
output leads to shock.
Hypovolemia may be due to hemorrhagic
or non-hemorrhagic condition.
Common etiologies of hypovolemia are the
following :

« Hemorrhage (both internal or external),

infarction. Other causes of cardiogenic
shock include dysrhythmias, cardiomy-
opathy /myocarditis, congestive heart fail-
ure (CHF), or cardiac valve problems (CHF).

The left ventricle mainly fails so that there

may be over-distension of the right ventricle
and ultimately there is increase of back
pressure in the pulmonary capillaries. This
leads to pulmonary edema and hypoxia.

Depressed myocardial function also causes fluid and
salt retention due to hypoperfusion of kidney. In such
condition, fluid infusion may worsen the condition,
whereas use of diuretics is beneficial.

« Severe inflammation or infection, » Itis characterized by dyspnea, poor exercise
« Trauma (intra-abdominal injury, crush tolerance, confusion, sweating, tachycardia,
injury, rupture of spleen or liver, cold skin, high JVP, added heart sounds,
fractures, etc.), engorged liver, peripheral edema, etc.
« Pancreatitis or other causes of e Cardiogenic shock is the only major
peritonitis, circulatory deficit that can be worsened by
. Bumns the administration of fluid because there is
¢
o= . . no volume deficit in this shock.
« Vomiting or other intestinal losses, . L
. ) i » An echocardiogram can provide information
« Excessive diuresis, . .
. ‘ about ventricular wall motion and valve
« Excessive sweating, function
« Inadequate oral intake. » Treatment of cardiogenic shock is based on

« This is clinically manifested by low cardiac
output, tachycardia, low blood pressure and
vasoconstriction revealed by cold clammy
extremities.

Trauma activates intravascular inflammatory
response. The vascular permeability also
increases resulting in further hypovolemia.
Hypovolemic shock due to burns occurs as
a result of rapid plasma loss from damaged
tissues. This becomes worse with more than
20% of the total body surface arca. Toxins
liberated from infected burns also aggravate

shock.

the etiology.

. Distributive shock

Distributive shock is due to impaired
utilization of oxygen and mal-distribution
of blood flow to organs.

[t includes septic shock, anaphylaxis and

neurogenic shock.

A. Septic shock

Septic shock is the most common cause ot
distributive shock.

Septic shock can be caused by Gram
ative bacteria such as Escherichia

neg,
Klebsiella, etc.,

2. Cardiogenic shock coli, Proteus spvcivs,

which release an endotoxin which causes
biochemical, immunological and
cts which are

 This type of shock is caused by the failure
of the heart to pump effectively.

e This can be due to damage to the heart
muscle, most often from a large myocardial

adverse
occasionally nvurulngiml effe

harmful to the body.



e In this shock, the vascular permeability
increases <o that the blood volume may
decrease leading to ll}'pO\'a\]t‘nlia In intra-
vascular compartment. In further advanced
cases, the cardiac function is damaged due
to tonins liberated by the micro-organisms
and the patient may lead to MODS (multiple
organ dvsfunction syndrome).

The septic shock consists early warm and late cold
stages. In the early stages of sepsis, cardiac output is
well maintained or even increased. The vasodilation
may result in warm skin, warm extremities and
normal capillary refill (warm shock). As sepsis
progresses, stroke volume and cardiac output fall.
The patients begin to manifest the signs of poor
perfusion, including cool skin, cool extremities
and delayed capillary refill (cold shock).

The cold stage is ominous stage, hence the patient
shou'd be detect and managed in early warm stage
1o achieve better outcome.

4"-Nh-dﬁh£
2 2 Bactena

,J ! | 1 Sources of enter blood
' infection

R
3 Leaking blood
vessels

4. Crgan gysfunction 4

Death ‘,;‘:,._.‘ ;
89 W ‘
Fig. 8 3 : Pathology of septic shock

B. Anaphylactic shock

« Anaphylaxis is a severe, life-threatening,
generalized or systemic hypersensitivity
reaction. It s characterized by mpu!l.\
developing Iife-threatening brone l‘lthp.l‘ﬁll;,
laryngeal edema and respiratory distress
and it is usually associated with pruritus

and skin and mucosal changes ¢g., skin
rashes etc.

It is caused by a severe and widespread

systemic allergic reaction to an allergen,

antigen, a drug (like penicillin) or fore:._
rotein causing the release of histarp;.

which results in widespread vasodilatay,,._

leading to hypotension and incre

capillary permeability.

___————'_—__———— - g —_

dSad
=

Fig. 8.4 : Clinical picture of anaphylactic shock

C. Neurogenic shock

» Neurogenic shock can result from severe
central nervous system damage (brain injury
or spinal cord injury).

e It results in low blood pressure due to
decreased systemic vascular resistance (both
venous and arterial) resulting in pooling of
blood within the dilated peripheral venous
system.

* The heart does not fill normally, so the
cardiac output falls, hence there 1s low
blood pressure with a decreased cardiac
output and normal pulse rate (sometimes
bradycardia) and warm dry skin

* Neurogenic shock can be a putvnti.ﬂ‘;‘-
devastating complication, leading to organ
dysfunction and death it not prompth

recognized and treated.

|
\
]

e The low l_‘l!nud pressure can be cas!
corrected by putting the patient
Trendelenburg position (head end of 1
bed 1s lowered or legs are rarsed) and rap d
administration of intravenous fluids with?
\»‘]\Uprl'\\ur dru;;.



of the left ventricle and hence, its stroke
volume as well.

Remember
Both adrenergic discharge and hyperventilation

starts within 60 seconds of blood loss.

3. Release of vasoactive hormones: The
kidneys release renin hormone from the
juxtaglomerular apparatus. Renin liberates
angiotensin I from the liver and this
angiotensin I is converted to angiotensin 1I
by the lungs. This angiotensin Il is a strong
selective vasoconstrictor.

Another vasoactive hormone is vasopressin
which is released due to stimulation from the
baroreceptors, situated in the carotid bodies
and aortic arch. Epinephrine hormone which
is released from the adrenal medulla, also

contains vasoactive property.

Remember
Renin : It is a hormone produced by juxtaglomerular

cells of the kidney and it regulates the arterial blood
pressure and plasma sodium concentration.

Rennin : It is a proteolytic enzyme which is useful in
milk digestion and it is present in the infant®s gastric

juice produced by gastric glands.

4. Resorption of fluid from the interstitial

tissues.

5. Resorption of fluid from intercellular to the
extracellular compartment.

6. Renal conservation of body water and
electrolytes: Aldosterone is a steroid
hormone produced by the zona glomerulosa
of the adrenal cortex in the adrenal gland;
it is responsible for the sodium and water
conservation in the Kidney (glomerulus).

Clinical Features : The clinical features of
hypovolemic shock depend on the degree of
loss of blood volume and on the duration of

shock.

(i) Mild shock

¢ Blood loss of less than 20%,

¢« Collapse of the subcutaneous veins of the
extremities, particularly the feet which
become pale and cool,

» Sweating in the forehead, hands and fe,,
due to adrenergic discharge,

o Urinary output, pulse rate and blogq
pressure remain normal,

» Polydipsia (thirst) and feeling of cold.

(ii) Moderate shock

e Blood loss from 20 to 40%,

e The findings mentioned above and oliguri;
o Tachycardia but usually less than 100 beats

per minute,
o In theinitial stage the blood pressure remains

normal but may fall in the later stage.

(iii) Severe shock

» Blood loss more than 40%,
s Pallor (skin of the extremities becomes pale),
low urinary output, tachycardia, thready

pulse and low blood pressure.

* Restlessness
* Anxiety
e Lethargy

ardiovascular

* Tachycardia

* Thready pulse

* Low cardiac output
* Low biood pressure

| ; \ TH
Resplratorv 3

| * Rapid breathmg/ S %

| » Shallow )

| respiration

| Metabolism . >
| * Low temperature Skin o
| * Thirst * Pale @
I * Acidosis s Clammy
* Cool

* Low urine output
Fig. 8.5 : General features of shock.

Monitoring of the patient with shock

¢ Blood pressure: Regular monitoring of blood
pressure and pulse rate is very essential in
shock.

Blood pressure and pulse rate are never the
main signs of shock as these may remain
normal in mild shock. :

* Respiration: Shock results in hyperven-
tilation or air hunger. If the patient with
shock is not hyperventilating in shock, is
probably suffering from central nervous
system or rcspiratory system damage. [t
there is persistent hyperventilation, it 1s a
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and indicates improper
S Resuscitation : The patient should be

threatening s1gn
resuscitated immediately with positive

il ol kh(‘\'}\.

troatime
It <should be measured in

. Unne output:
every patient with shock. pressure ventilation.
& i | =3I i
. Central venous pressure: Normal CVD is B - __i
i

5.15 mm of Hg. [{ 2
EC.G: It indicates the cardiac functions. Ei | % ' §
Blood oxygen Jevel: Arterial oxygen content — b’ - <4 W 4

1< :lr.n.
Common laboratory abnormalities with shock ‘
v S ‘ e r
. Metabolic acidosis, | N it o 5
! ¢

*

Elevated BUN and creatinine,
Leukocytosis or leukopenia, l
Elevated blood glucose,

Decreased platelet count,

Decreased ionized calcium.

e

Fig. 8.6 : Method of
CPR (Cardio Pulmonary Resuscitation)
= Position of patient : Trendelenburg’s

position and legs of the patient should be
elevated.

= Immediate control of bleeding.

= Adequate fluid replacement : A non-
sugar, non-protein crystalloid solution
with sodium concentration is preferred like

Table 8.6 : Feature of various shock

Decreased CO,

Hypovolemic Hypotension,
tachycardia, weak Increased SVR.

thready pulse, cool,

pale, moist skin, U/O )

decreased. Ringer’s lactate.
Cardiogenic  Hypotension, Decreased CO, 3 liters of fluid given over 45 minutes
Increased SVR. usually resuscitate the patient in shock

tachycardia, weak

thready pulse, cool, whose bleeding has been controlled.

pale, moist skin, U/O <
30 ml/hr, tachypnea. Never use glucose 5% solution; this may cause
Neurogenic  Hypotension, Decreased osmotic diuresis, which further reduces the
bradycardia, warm dry CO, venous _ patient's vascular volume.
skin. & arterial '
vasodilatation, o Drugs:
loss of . . p . v p3
sympathetic 1 « Sedatives : Like morphine, pcthlduu-,
tone. = ete. to reduce pain.
« Chronotropic drugs : These are used in

Decreased CO,

|

?
» £ ] > < . . . .
Decreased SVR. J‘ patients with bradycardia, like atropine

Anaphylactic  Hypotension,

tachycardia, cough,
lanotropic drugs : These drugs improve

dyspnea, prurtus,
urticaria, restlessness | “

Septic Hypotension Decreased CO, cardiac muscle contraction, used In
tachycardia, full Decreased SVR. | cardiogenic shock, like dopamine and
bounding pulse, dobutamine.
tachypnea, pink, i ; -
warm, flushed skin, ; « Vasoconstrictor: These are beneficial in

|
neurogenic shock, like phenylephrine.

Decreased U/O, fever.
\bbreviations - CO — Cardiac output, SVR — Systernic | « Beta blockers : These drugs increase
| « = . & ’
the efficiency of ventricular contraction,

vascular resistance, U/O — Urinary output, J
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Fig. 8.7 : ABCDE in shock management

used in cardiogenic shock, like

prnprano]ol.
Diuretics : These are beneficial in

cardiogenic shock, but are never used
in hypovolemic and traumatic shock.
Anti-biotic : These are used in septic
shock.
Anti-histaminic and corticosteroid for
anaphylactic shock.
S Surgery:

« To control the bleeding in hypovolemic
and traumatic shock.

FURTHER READINGS
Suséruta Samhita with Dalhana’s Commentary
on Sarira Sthana Chapter no. 6.
. Astanga Sangraha Sarira Sthana Chapter

no. 7.
« Astanga Hrdaya Sarira Sthana Chapter no. 4.
e Short Practice of Surgery by Bailey's and love.
« Oxford Textbook of Surgery.
« A Concise Textbook of Surgery by S. Das.
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o Proper debridement in septic shock.

Bedside indicators of an excellent circulation
« Normal blood pressure and pulse for the
individual,
« Normal mental status,
« Warm extremities,
« Urine output 20.5 mL/kg/hour,

« Resolution of metabolic acidosis.

1O

HOW MUCH HAVE YOU GRASPED?

« How many marma as are there in a hum
body?

» Describe the different types of marma.

« What is the importance of marma?

« What are the clinical features of marmaghata’

« What are the clinical features of shock?

E How can a physician monitor a patient who IS
in shock?

» Describe the management of shock.
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