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Question:discussthesomatosensorypathway

Thesomatosensorysystemisapartofthesensorynervoussystem.Thesomatosensory

systemisacomplexsystemofsensoryneuronsandneuralpathwaysthatrespondsto

changesatthesurfaceorinsidethebody.Theaxons(asafferentnervefibers)ofsensory

neuronsconnectwith,orrespondto,variousreceptorcells.Thesesensoryreceptorcells

areactivatedbydifferentstimulisuchasheatandnociception,givingafunctionalname

totherespondingsensoryneuron,suchasachemoreceptorwhichcarriesinformation

abouttemperaturechanges.Othertypesincludemechanoreceptors,thermoreceptors,

andnociceptorswhichsendsignalsalongasensorynervetothespinalcordwherethey

maybeprocessedbyothersensoryneuronsandthenrelayedtothebrainforfurther

processing.Sensoryreceptorsarefoundalloverthebodyincludingtheskin,epithelial

tissues,muscles,bonesandjoints,internalorgans,andthecardiovascularsystem.

Asomatosensorypathwaywilltypicallyconsistofthreeneurons:primary,secondary,

andtertiary.

1.Intheperiphery,theprimaryneuronisthesensoryreceptorthatdetectssensory

stimuliliketouchortemperature.Thecellbodyoftheprimaryneuronishoused

inthedorsalrootganglionofaspinalnerveor,ifsensationisintheheadorneck,

thegangliaofthetrigeminalorcranialnerves.

2.Thesecondaryneuronactsasarelayandislocatedineitherthespinalcordor

thebrainstem.Thisneuron’sascendingaxonswillcross,ordecussate,tothe

oppositesideofthespinalcordorbrainstemandtravelupthespinalcordtothe

brain,wheremostwillterminateineitherthethalamusorthecerebellum.

3.Tertiaryneuronshavecellbodiesinthethalamusandprojecttothepostcentral

gyrusoftheparietallobe,formingasensoryhomunculusinthecaseoftouch.



Regardingposture,thetertiaryneuronislocatedinthecerebellum.

Theprimarysomatosensoryareaofthehumancortexislocatedinthepostcentralgyrus

oftheparietallobe.Thepostcentralgyrusisthelocationoftheprimarysomatosensory

area,theareaofthecortexdedicatedtotheprocessingoftouchinformation.Atthis

locationthereisamapofsensoryspacereferredtoasasensoryhomunculus.Acortical

homunculusisthebrain’sphysicalrepresentationofthehumanbody;itisaneurological

mapoftheanatomicaldivisionsofthebody.Thesurfaceareaofcortexdedicatedtoa

bodypartcorrelateswiththeamountofsomatosensoryinputfromthatarea.

Forexample,thereisalargeareaofcortexdevotedtosensationinthehands,whilethe

backrequiresamuchsmallerarea.Somatosensoryinformationinvolvedwith

proprioceptionandpostureisprocessedinthecerebellum.

Functions

Thesomatosensorysystemfunctionsinthebody’speriphery,spinalcord,andthebrain.

 Periphery:Sensoryreceptors(i.e.,thermoreceptors,mechanoreceptors,etc.)

detectthevariousstimuli.

 Spinalcord:Afferentpathwaysinthespinalcordservetopassinformationfrom

theperipheryandtherestofthebodytothebrain.

 Brain:ThepostcentralgyruscontainsBrodmannareas(BA)3a,3b,1,and2that

makeupthesomatosensorycortex.BA3aisinvolvedwiththesenseofrelative

positionofneighboringbodypartsandtheamountofeffortbeingusedduring

movement.BA3bisresponsiblefordistributingsomatosensoryinformationto

BA1andshapeandsizeinformationtoBA2.

SomaticSensoryPathways

Thesomatosensorypathwayiscomposedofthreeneuronslocatedinthedorsalroot

ganglion,thespinalcord,andthethalamus.

Asomatosensorypathwaywilltypicallyhavethreelongneurons:primary,secondary,

andtertiary.Thefirstalwayshasitscellbodyinthedorsalrootganglionofthespinal



nerve.

Dorsalrootganglion:Sensorynervesofadorsalrootganglionaredepictedenteringthe

spinalcord.

Thesecondhasitscellbodyeitherinthespinalcordorinthebrainstem;thisneuron’s

ascendingaxonswillcrosstotheoppositesideeitherinthespinalcordorinthe

brainstem.Theaxonsofmanyoftheseneuronsterminateinthethalamus,andothers

terminateinthereticularactivatingsystemorthecerebellum.Inthecaseoftouchand

certaintypesofpain,thethirdneuronhasitscellbodyintheventralposteriornucleus

ofthethalamusandendsinthepostcentralgyrusoftheparietallobe.

Intheperiphery,thesomatosensorysystemdetectsvariousstimulibysensoryreceptors,

suchasbymechanoreceptorsfortactilesensationandnociceptorsforpainsensation.

Thesensoryinformation(touch,pain,temperature,etc.,)isthenconveyedtothecentral

nervoussystembyafferentneurons,ofwhichthereareanumberofdifferenttypeswith

varyingsize,structure,andproperties.

Generally,thereisacorrelationbetweenthetypeofsensorymodalitydetectedandthe

typeofafferentneuroninvolved.Forexample,slow,thin,unmyelinatedneurons

conductpainwhereasfaster,thicker,myelinatedneuronsconductcasualtouch.

AscendingPathways

Inthespinalcord,thesomatosensorysystemincludesascendingpathwaysfromthe

bodytothebrain.Onemajortargetwithinthebrainisthepostcentralgyrusinthe

cerebralcortex.Thisisthetargetforneuronsofthedorsalcolumn–mediallemniscal

pathwayandtheventralspinothalamicpathway.



Notethatmanyascendingsomatosensorypathwaysincludesynapsesineitherthe

thalamusorthereticularformationbeforetheyreachthecortex.Otherascending

pathways,particularlythoseinvolvedwithcontrolofposture,areprojectedtothe

cerebellum,includingtheventralanddorsalspinocerebellartracts.

Anotherimportanttargetforafferentsomatosensoryneuronsthatenterthespinalcord

arethoseneuronsinvolvedwithlocalsegmentalreflexes.

ParietalLove:PrimarySomatosensoryArea

Theprimarysomatosensoryareainthehumancortexislocatedinthepostcentralgyrus

oftheparietallobe.Thisisthemainsensoryreceptiveareaforthesenseoftouch.Like

othersensoryareas,thereisamapofsensoryspacecalledahomunculusatthislocation.

Areasofthispartofthehumanbrainmaptocertainareasofthebody,dependentonthe

amountorimportanceofsomatosensoryinputfromthatarea.Forexample,thereisa

largeareaofcortexdevotedtosensationinthehands,whilethebackhasamuch

smallerarea.Somatosensoryinformationinvolvedwithproprioceptionandposturealso

targetanentirelydifferentpartofthebrain,thecerebellum.

CorticalHomunculus

Thisisapictorialrepresentationoftheanatomicaldivisionsoftheprimarymotorcortex

andtheprimarysomatosensorycortex;namely,theportionofthehumanbraindirectly

responsibleforthemovementandexchangeofsensoryandmotorinformationofthe

body.

Thalamus

Thethalamusisamidlinesymmetricalstructurewithinthebrainofvertebrates

includinghumans;itissituatedbetweenthecerebralcortexandmidbrain,and

surroundsthethirdventricle.Itsfunctionincludesrelayingsensoryandmotorsignalsto

thecerebralcortex,alongwiththeregulationofconsciousness,sleep,andalertness.




