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Question:

Discussthesomatosensorypathways?.

SensoryPathways

SpecificregionsoftheCNScoordinatedifferentsomaticprocessesusingsensoryinputsand

motoroutputsofperipheralnerves.Asimplecaseisareflexcausedbyasynapsebetweena

dorsalsensoryneuronaxonandamotorneuronintheventralhorn.Morecomplex

arrangementsarepossibletointegrateperipheralsensoryinformationwithhigherprocesses.

TheimportantregionsoftheCNSthatplayaroleinsomaticprocessescanbeseparatedinto

thespinalcordbrainstem,diencephalon,cerebralcortex,andsubcorticalstructures.

SpinalCordandBrainStem

Asensorypathwaythatcarriesperipheralsensationstothebrainisreferredtoasanascending

pathway,orascendingtract.Thevarioussensorymodalitieseachfollowspecificpathways

throughtheCNS.Tactileandothersomatosensorystimuliactivatereceptorsintheskin,

muscles,tendons,andjointsthroughouttheentirebody.However,thesomatosensory

pathwaysaredividedintotwoseparatesystemsonthebasisofthelocationofthereceptor

neurons.Somatosensorystimulifrom belowtheneckpassalongthesensorypathwaysofthe

spinalcord,whereassomatosensorystimulifrom theheadandnecktravelthroughthecranial

nerves—specifically,thetrigeminalsystem.

Thedorsalcolumnsystem (sometimesreferredtoasthedorsalcolumn–mediallemniscus)and

thespinothalamictractaretwomajorpathwaysthatbringsensoryinformationtothebrain

(Figure14.5.1).Thesensorypathwaysineachofthesesystemsarecomposedofthree

successiveneurons.

Thedorsalcolumnsystem beginswiththeaxonofadorsalrootganglionneuronenteringthe

dorsalrootandjoiningthedorsalcolumnwhitematterinthespinalcord.Asaxonsofthis

pathwayenterthedorsalcolumn,theytakeonapositionalarrangementsothataxonsfrom

lowerlevelsofthebodypositionthemselvesmedially,whereasaxonsfrom upperlevelsofthe



bodypositionthemselveslaterally.Thedorsalcolumnisseparatedintotwocomponenttracts,

thefasciculusgracilisthatcontainsaxonsfrom thelegsandlowerbody,andthefasciculus

cuneatusthatcontainsaxonsfrom theupperbodyandarms.

Theaxonsinthedorsalcolumnterminateinthenucleiofthemedulla,whereeachsynapses

withthesecondneuronintheirrespectivepathway.Thenucleusgracilisisthetargetoffibersin

thefasciculusgracilis,whereasthenucleuscuneatusisthetargetoffibersinthefasciculus

cuneatus.Thesecondneuroninthesystem projectsfrom oneofthetwonucleiandthen

decussates,orcrossesthemidlineofthemedulla.Theseaxonsthencontinuetoascendthe

brainstem asabundlecalledthemediallemniscus.Theseaxonsterminateinthethalamus,

whereeachsynapseswiththethirdneuronintheirrespectivepathway.Thethirdneuroninthe

system projectsitsaxonstothepostcentralgyrusofthecerebralcortex,wheresomatosensory

stimuliareinitiallyprocessedandtheconsciousperceptionofthestimulusoccurs.

Thespinothalamictractalsobeginswithneuronsinadorsalrootganglion.Theseneurons

extendtheiraxonstothedorsalhorn,wheretheysynapsewiththesecondneuronintheir

respectivepathway.Thename“spinothalamic”comesfrom thissecondneuron,whichhasits

cellbodyinthespinalcordgraymatterandconnectstothethalamus.Axonsfrom thesesecond

neuronsthendecussatewithinthespinalcordandascendtothebrainandenterthethalamus,

whereeachsynapseswiththethirdneuroninitsrespectivepathway.Theneuronsinthe

thalamusthenprojecttheiraxonstothespinothalamictract,whichsynapsesinthepostcentral

gyrusofthecerebralcortex.

Thesetwosystemsaresimilarinthattheybothbeginwithdorsalrootganglioncells,aswith

mostgeneralsensoryinformation.Thedorsalcolumnsystem isprimarilyresponsiblefortouch

sensationsandproprioception,whereasthespinothalamictractpathwayisprimarily

responsibleforpainandtemperaturesensations.Anothersimilarityisthatthesecondneurons

inbothofthesepathwaysarecontralateral,becausetheyprojectacrossthemidlinetotheother

sideofthebrainorspinalcord.Inthedorsalcolumnsystem,thisdecussationtakesplaceinthe

brainstem;inthespinothalamicpathway,ittakesplaceinthespinalcordatthesamespinal

cordlevelatwhichtheinformationentered.Thethirdneuronsinthetwopathwaysare

essentiallythesame.Inboth,thesecondneuronsynapsesinthethalamus,andthethalamic

neuronprojectstothesomatosensorycortex.


