
Introduction

Failure of the normal regulatory mechanisms in
the body can lead to rapid and profound shock.
This article reviews the pathophysiology of
cardiogenic, hypovolemic, anaphylactic, and
neurogenic shock.  A brief review of sepsis and
septic shock is also included.

Cardiogenic Shock
Cardiogenic shock is caused by inadequate
myocardial contractility from acute myocardial
infarction, coronary artery disease, or
mechanical factors (valvular regurgitation, low
output syndrome, arrhythmias).

Pathophysiology of Cardiogenic Shock

In cardiogenic shock, the left ventricle has been
injured in some way, leading to impaired
pumping. 

Because the pumping is ineffective, less blood is
pushed out with each heartbeat, leading to a
decreased stroke volume*.  The heart rate
increases to compensate for a low cardiac output
and blood pressure, but will eventually be
insufficient to compensate for the decreased
stroke volume.  The tissues begin to be
inadequately perfused.
The impaired pumping also leads to less blood
being pushed from the ventricle during systole.
The left ventricle gradually fills with more and
more blood, causing an elevated pressure within
the LV and left atrium.  This pressure "backs up"
into the pulmonary vasculature, causing an
increased pulmonary capillary pressure.

* Stroke volume = the amount of blood pumped
out of the left ventricle with each contraction.

Hypovolemic Shock

(most common), plasma loss due to burns,
dehydration, traumatic shock due to blood loss
and major tissue damage.

Pathophysiology of Hypovolemic Shock

The pathophysiologic process of hypovolemic
shock is straight-forward.  Blood and/or fluids
have left the body, causing a decreased amount of
volume in the blood vessels.  

Venous return is decreased because of the lack of
fluid in the vascular space, causing decreased
ventricular filling.  The ventricles do not have as

much blood as normal to pump out, so the stroke
volume is decreased.

The heart rate will increase to compensate for the
diminished stroke volume and resulting poor
cardiac output and blood pressure.  Eventually, if
the fluid or blood loss continues, the heart rate
will not be able to compensate for the decreased
stroke volume.  

The end result of hypovolemic shock is
inadequate tissue perfusion.

Neurogenic Shock

Neurogenic shock is caused by the loss of
sympathetic control (tone) of resistance vessels,

resulting in the massive dilatation of arterioles
and venules.  Neurogenic shock can be caused by
general or spinal anesthesia, spinal cord injury,
pain, and anxiety.

Pathophysiology of Neurogenic Shock

In neurogenic shock, there has been an insult to
the nervous system so that impulses from the
sympathetic nervous system (the fight or flight
response) cannot maintain normal vascular tone
or stimulate vasoconstriction.

The lack of SNS stimulation causes a massive
venous and arterial vasodilation.  On the venous
side, blood pools in the distensible veins and does
not return to the larger veins.  Because of this
pooling, there is a diminished amount of blood
that returns to the heart.  Stroke volume, cardiac
output, and blood pressure all fall.
On the arterial side, there is decreased peripheral
vascular resistance, which actually helps the
heart to pump with less energy.  The drawback is
that with decreased peripheral pressure, there is
not the driving force to get blood, oxygen, and
nutrients to the cells.  This also causes a small
degree of arterial blood pooling, which decreases
the amount of blood returning to the heart.
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Anaphylactic  Shock

Shock due to the severe allergic antigen-
antibody reaction to substances such as drugs,
contrast media, blood products, or insect or
animal venom is called anaphylactic shock.
Food products such as seafood, nuts, peanuts,
peanut butter, and MSG can also cause
anaphylactic shock.

Pathophysiology of Anaphylactic Shock

The immune system goes "haywire" in
anaphylactic shock in an extreme allergic
reaction.  At some point, the individual is
exposed to the substance and develops
antibodies against it.  On subsequent exposure to
the substance (the antigen), these antibodies will
aggressively bind to the antigen, forming an
antigen-antibody complex.  This complex causes
the release of chemicals that cause vasodilation
(in particular, histamine).  

Both veins and arteries vasodilate, leading to
decreased blood returning to the heart.  The
capillaries become permeable to nearly
everything, allowing fluids, proteins, and
sometimes blood to pass through into the
interstitial space.  This causes massive interstitial
edema.  The vasodilation and fluid sequestration
in the interstitium causes a relative hypovolemia.

Septic  Shock

Sepsis is a condition that occurs in many
critically ill patients.  Sepsis is the systemic
response to infection.  Many types of organisms
can cause sepsis, including gram-negative

bacteria, gram-positive bacteria, and fungi.  The
infections can occur anywhere in the body;
urinary tract infections are probably the most
common cause of sepsis.  Septic shock is said to
occur when the sepsis has progressed to the point
where it is affecting many organ systems.

Pathophysiology of Septic Shock

The immune and inflammatory response begins
to try to combat the organism that is causing an
infection.  The body releases multiple chemicals
into the blood stream, including cytokines,
vasodilators, complement factors, and free
radicals.  In septic shock, this response is not
adequate to eliminate the infection and actually
causes increased damage.  The organism itself
also releases substances called endotoxins or
exotoxins, which further harm the organs and
tissues.

The combination of these chemicals and toxins
cause:  (1) peripheral vasodilation – interstitial
edema and decreased blood return to the heart,
and (2) decreased ability of the cells and tissues
to take up oxygen and nutrients.

The heart tries harder and harder to get oxygen
and nutrients to the cells by increasing the heart
rate and contractility initially, sometimes driving
the cardiac output twice to three times its normal
amount.

Eventually, however, the immune response and
compensatory mechanisms may not enough to
combat the infection and resulting cellular
destruction.  The patient may develop multi-
organ dysfunction syndrome (MODS); AKA
multi-system organ failure (MSOF).

Conclusion

Patients with a wide variety of problems can
develop shock.  Understanding the
pathophysiology may help you anticipate
problems, and assess and manage the care of the
patient with shock. Most significantly, early
recognition and intervention in shock may help
to improve the patient’s outcome.

Some of the material in this article was
excerpted from the Shock and Infection in
Critical Care Primer offered by TCHP. The
TCHP Education Consortium offers homestudy
education on a variety of health care topics on
their website at www.tchpeducation.com.

Homestudies are available to read free of charge
on their website. If contact hours are desired, the
processing cost is $5 per contact hour.

References

http://www.nlm.nih.gov/medlineplus/ency/
article/003133.htm  accessed 07.24.08



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues false
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [354.240 828.000]
>> setpagedevice


