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In order for chiropractic to reach its full potential as a 
healthcare profession, it must be universally integrated 
into the mainstream healthcare model. For this to be real-
ized, chiropractic must fi rst be unconditionally embraced 

by mainstream science. With growing competition for 
today’s healthcare dollar, health policy makers are in-
creasingly relying on an evidence basis to guide decision 
making. The value that government and other stakehold-
ers assign to chiropractic services will rely on the ability 
for chiropractic to validate the basic physiologic mechan-
isms of spinal manipulative therapy through high quality 
controlled studies.

Central Sensitization and Neurogenic Infl ammation: 
The Neurophysiologic Pillars of the Contemporary 
Chiropractic Paradigm
The evidence suggests that effects of spinal manipulative 
therapy is primarily neurophysiologic, most likely mediat-
ed by intense stimulation of large myelinated fi bers in the 
capsular and/or periarticular tissues.1 Basic science also 
demonstrates that large fi ber stimulation can modulate 
dorsal horn excitability by inducing segmental inhibitory 
mechanisms.2 The phenomenon of dorsal horn excitabil-
ity, also referred to as central facilitation or sensitization, 
is pivotal to the contemporary chiropractic paradigm. 
Sensitization is defi ned as a heightened responsiveness 
of a neuron to an input stimulus.3 Central sensitization 
is defi ned as heightened responsiveness of a second (or 
higher) order neuron in the nervous system .4

Central sensitization has been clinically observed with 
a broad spectrum of pathologies but its cause-effect rela-
tionship is still unclear. It is the result of sustained per-
ipheral nociceptive inputs into the dorsal horn5 and these 
nociceptive inputs may originate from a broad spectrum of 
etiologies.6 Nociception arising from axial tissues is more 
likely to initiate central sensitization than peripheral tis-
sues and it is has been suggested that spinal pathomechan-
ics produces changes in dorsal horn excitability.7 These 
collective observations imply that the spine and its asso-
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ciated structures may be important considerations in the 
pathophysiology of central sensitization.

Central sensitization is a neuradaptive mechanism with 
signifi cant implications in the study of pain, joint mechan-
ics, disease and optimal health. One of the most important 
reasons for this is that central sensitization has signifi cant 
impact on signal transmission in the dorsal horn. Elec-
trophysiologic data from animal models demonstrate that 
dorsal horn sensitization can lead to considerable signal 
amplifi cation and persistent fi ring.8 A comparison of re-
sponse profi les from sensitized (plateau) versus normal 
(tonic) dorsal horn neurons in rats (Figure 1) reveals that 
sensitized dorsal horn neurons not only exhibit higher re-
sponse frequencies but also show persistent activity after 
removal of the input signal.8 The physiologic importance 
of this is that the information encoded in the input signal 
(peripheral afferent) is clearly modulated in the sensitized 
state, as compared to the tonic state. These altered signals 

are then either transmitted to higher levels of the nerv-
ous system or directly to effector organs where they may 
initiate abnormal physiologic responses and, potentially, 
pathogenic processes if allowed to persist. These mech-
anisms may therefore be the neurophysiologic basis for 
how disease and dysfunction of the spine impacts health 
and disease. How these aberrant signals are processed, 
and what role spinal manipulative therapy plays in modu-
lating these signals, is an important area for chiropractic 
research because these concepts form the foundation for 
the neurophysiologic paradigm of chiropractic.

Another mechanism by which central sensitization 
may impact health is through the initiation of a process 
known as neurogenic infl ammation. Neurogenic infl am-
mation is defi ned as a peripheral infl ammatory response 
that is mediated antidromically through nociceptors.9 This 
phenomenon is caused by the release of proinfl ammatory 
mediators peripherally via antidromic mechanisms to cre-
ate a localized infl ammatory response in the receptive 
fi eld of the affected nociceptor. Central sensitization has 
been recognized as a primary cause of neurogenic infl am-
mation.

The importance of neurogenic infl ammation is its po-
tential role in the clinical expression of somato-visceral 
and viscero-somatic responses. Convergence of neural 
tracts is a basic architectural construct of the nervous sys-
tem and the dorsal horn is where nociceptors of somatic 
and visceral origin are known to converge. Consequently, 
somatic pain, especially pain of axial (spinal) origin, can 
sensitize the dorsal horn to evoke neurogenic infl amma-
tory responses in visceral pathways, and vice-versa. This 
phenomenon has been confi rmed experimentally in ani-
mal models10–13 and has also been hypothesized as a pri-
mary mechanism in the pathophysiology of myofascial 
pain syndrome.14

Modulation of Central Sensitization: 
The Neurophysiologic Basis for Spinal Manipulation 
in Health and Wellness Management
Spinal manipulation-evoked modulation of central sensi-
tization is an important, and perhaps foundational, scien-
tifi c tenet which has the potential to establish chiropractic 
as an essential player in the future of mainstream health-
care. Furthermore, based on this rationale, chiropractic 
is well-positioned to play a leading role the conservative 
management of somatic pain such as myofascial pain 

Figure 1 Input – Response Profi le of Tonic (normal) vs 
Plateau (sensitized) states of the Dorsal Horn Neuron 
(DHN) in rats (Derjean, 2003). The DHN’s response 
signal (top tracing in each example) in the plateau state 
demonstrates a higher frequency and longer duration as 
compared with tonic DHNs. Input signal (bottom tracing 
in each example) is identical in both examples. (Adapted 
with permisssion from Derjean, 2003)
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syndrome, an increasingly prevalent condition of gener-
alized muscle pain resulting from central sensitization.15 

The incidence of myofascial pain in the elderly is reported 
as high as 85% and it is estimated that by the year 2050 
the ratio of the elderly population to general population in 
Canada will double,16 making myofascial pain syndrome 
one of healthcare’s foremost challenges. Ensuring its role 
in the future of mainstream health and wellness care will 
rely on the ability for chiropractic research to validate 
these physiologic mechanisms using the language of basic 
science.

References
1  Besson JM, Chaouch A. Peripheral and spinal mechanisms 

of nociception. Physiol Rev. 1987 Jan; 67(1):67–186.
2  Filshie J, White A. Medical Acupuncture: A Western 

Scientifi c Approach. Edinburgh, UK: Churchill 
Livingstone; 1998.

3  Millan MJ. The induction of pain: an integrative review. 
Prog Neurobiol. 1999 Jan; 57(1):1–164.

4  Herrero JF, Laird JM, Lopez-Garcia JA. Wind-up of 
spinal cord neurones and pain sensation: much ado about 
something? Prog Neurobiol. 2000 Jun; 61(2):169–203.

5  Tre ede RD, Meyer RA, Raja SN, Campbell JN. Peripheral 
and central mechanisms of cutaneous hyperalgesia. Prog 
Neurobiol. 1992; 38(4):397–421.

6  Woolf CJ, Salter MW. Neuronal plasticity: increasing the 
gain in pain. Science. 2000 Jun 9; 288(5472):1765–9.

7  Korr IM. The neural basis of the osteopathic lesion. J Am 
Osteopath Assoc. 1947 Dec; 47(4):191–8.

8  Derjean D, Bertrand S, Le Masson G, Landry M, Morisset 

V, Nagy F. Dynamic balance of metabotropic inputs 
causes dorsal horn neurons to switch functional states. Nat 
Neurosci. 2003 Mar; 6(3):274–81.

9  Willis WD. Role of neurotransmitters in sensitization of 
pain responses. Ann N Y Acad Sci. 2001 Mar; 933:142–56.

10  Giamberardino MA. Referred muscle pain/hyperalgesia 
and central sensitisation. J Rehabil Med. 2003 May; 
(41 Suppl):85–8.

11  Giamberardino MA, Affaitati G, Lerza R, Lapenna D, 
Costantini R, Vecchiet L. Relationship between pain 
symptoms and referred sensory and trophic changes in 
patients with gallbladder pathology. Pain. 2005 Mar; 
114(1–2):239–49.

12  Ustinova EE, Gutkin DW, Pezzone MA. Sensitization 
of pelvic nerve afferents and mast cell infi ltration in the 
urinary bladder following chronic colonic irritation is 
mediated by neuropeptides. Am J Physiol Renal Physiol. 
2007 Jan; 292(1):F123–F130.

13  Wesselmann U. Neurogenic infl ammation and chronic 
pelvic pain. World J Urol. 2001 Jun; 19(3):180–5.

14  Srbely JZ, Dickey JP, Lee D, Lowerison M. Dry needle 
stimulation of myofascial trigger points evokes segmental 
anti-nociceptive effects. J Rehabil Med. 2009;Accepted for 
Publication.

15  Srbely J, Dickey J, Lee D, Lowerison M. Needle 
stimulation of a myofascial trigger point causes 
segmental antinociceptive effects. J Rehabil Med 2009; In 
Submission.

16  Podichetty VK, Mazanec DJ, Biscup RS. Chronic non-
malignant musculoskeletal pain in older adults: clinical 
issues and opioid intervention. Postgrad Med J 2003 Nov; 
79(937):627–33.

View publication statsView publication stats

https://www.researchgate.net/publication/46108360


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


