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DISCUSSTHESOMATOSENSORYPATHWAYS.

Thesomatosensorysystem iscomposedoftheneuronsthatmakesensingtouch,temperature,

andpositioninspacepossibwe.Itisdistributedthroughoutallmajorpartsofourbody.Itisalso

responsibleforsensingtouch,temperature,posture,limbposition,andmore.Itincludesboth

sensoryreceptorneuronsintheperiphery(eg.,skin,muscle,andorgans)anddeeperneurons

withinthecentralnervoussystem.

Thesomatosensorypathwaywilltypicallyconsistofthreeneurons:primary,secondary,and

tertiary.

Intheperiphery,theprimaryneuronisthesensoryreceptorthatdetectssensorystimulilike

touchortemperature.Thecellbodyoftheprimaryneuronishousedinthedorsalrootganglion

ofaspinalnerveor,ifsensationisintheheadorneck,thegangliaofthetrigeminalorcranial

nerves.

Thesecondaryneuronactsasarelayandislocatedineitherthespinalcordorthebrainstem.

Thisneuron’sascendingaxonswillcross,ordecussate,totheoppositesideofthespinalcord

orbrainstem andtravelupthespinalcordtothebrain,wheremostwillterminateineitherthe

thalamusorthecerebellum.

Tertiaryneuronshavecellbodiesinthethalamusandprojecttothepostcentralgyrusofthe

parietallobe,formingasensoryhomunculusinthecaseoftouch.Regardingposture,the

tertiaryneuronislocatedinthecerebellum.

Therearenumerouspathwayswhichallowdifferenttypesofinformationtobepassedtothe

brain.Typesofgeneralsomaticsensationincludepain,touch,temperatureandkinaesthesia

(consciousproprioception).Thissensoryinformationissenttooneoftwodestinations;the

cerebralcortexorthecerebellum.

Whensensoryinformationisrelayedtothecerebralcortex,informationfirstpassesviathe

thalamus.Thesignalmayberelayedoneormoretimesbythethalamusenroutetothecortex.

Thissensoryinformationreacheshigherlevelswithinthebrainandthereforeconsciousness.

Thecerebellum isinvolvedinco-ordinationandthissensoryinformationdoesnotreach

consciousness.



Theprimarysomatosensoryareaofthehumancortexislocatedinthepostcentralgyrusofthe

parietallobe.Thepostcentralgyrusisthelocationoftheprimarysomatosensoryarea,thearea

ofthecortexdedicatedtotheprocessingoftouchinformation.Atthislocationthereisamapof

sensoryspacereferredtoasasensoryhomunculus.Acorticalhomunculusisthebrain’s

physicalrepresentationofthehumanbody;itisaneurologicalmapoftheanatomicaldivisions

ofthebody.Thesurfaceareaofcortexdedicatedtoabodypartcorrelateswiththeamountof

somatosensoryinputfrom thatarea.Forexample,thereisalargeareaofcortexdevotedto

sensationinthehands,whilethebackrequiresamuchsmallerarea.Somatosensory

informationinvolvedwithproprioceptionandpostureisprocessedinthecerebellum.

FUNCTIONS.

Thesomatosensorysystem functionsinthebody’speriphery,spinalcord,andthebrain.

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

stimuli.

Spinalcord:Afferentpathwaysinthespinalcordservetopassinformationfrom theperiphery

andtherestofthebodytothebrain.

Brain:ThepostcentralgyruscontainsBrodmannareas(BA)3a,3b,1,and2thatmakeupthe

somatosensorycortex.BA3aisinvolvedwiththesenseofrelativepositionofneighboringbody

partsandtheamountofeffortbeingusedduringmovement.BA3bisresponsiblefor

distributingsomatosensoryinformationtoBA1andshapeandsizeinformationtoBA2.

THESOMATOSENSORYPATHWAY.

Sensationsfrom theskin,muscles,andinternalorgansofthebodyaretransmittedtothe

centralnervoussystem viaaxonsthatenterviaspinalnerves.Somatosensoryinformationfrom

theheadandfaceiscarriedtothebrainprimarilyviacranialnerveV,thetrigeminalnerve.The

cellbodiesofthesesomatosensoryreceptorsarelocatedinclusterscalleddorsalrootganglia

andcranialnerveganglia.Twoseparatesomatosensorypathwaystransmitinformationabout

sensationsthataretightlylocalized(finetouchoftheexteroceptivesystem &kinesthesiaofthe

proprioceptivesystem)andpoorlylocalized(temperatureandpainoftheexteroceptivesystem).

Finetouchascendsviathesegmentofspinalcordwhitemattercalledthedorsalcolumns(the

dorsal-columnmedial-lemniscalsystem),whereasdiffusesomatosensoryinformationascends

viathespinothalamictractofthespinalcord(theanterolateralsystem).Eachpathwayprojects

todistinctareasofthethalamusandsomatosensorycortexlocatedinparietallobe.

Thedorsal-columnmedial-lemniscalsystem beginswithsomatosensoryaxonsenteringthe

spinalcordviathedorsalrootandascendinginthedorsalcolumnsipsilaterally.Thefirst

synapsepointforthispathwayisinthedorsalcolumnnucleilocatedinthemedulla.Theaxons

ofneuronsoriginatinginthedorsalcolumnnucleidecussate(crossover),ascendingviathe

mediallemniscustothecontralateralventralposteriorthalamicnucleus(VPN).Somatosensory



fibersofthetrigeminalnerve(CNV),carryinginformationfrom thecontralateralsideoftheface

andhead,alsosynapseintheVPN.ThemajorityofVPNneuronsprojecttotheprimary

somatosensorycortex(SI),theremainingprojecttothesecondarysomatosensorycortex(SII)

oftheposteriorparietallobe.

Theanterolateralsystem beginswithsomatosensoryaxonsenteringthespinalcordviathe

dorsalrootandsynapsinguponentry.Themajorityofthesesecond-orderaxonsdecussate,and

ascendtothebrainviatheanterolateralportionofthespinalcordwhitematter.Thisascending

system iscomposedofthreeseparatetracts,thespinothalamictract,thespinoreticulartract,

andthespinotectaltract.Thespinothalamictractprojectstotheventralposteriornucleusof

thethalamus.Thistractisinvolvedintheperceptionoftouch,temperature,andsharppain.The

spinoreticulartractprojectstothebrainstem reticularformationonitswaytotheparafasicular

nucleusandintralaminarnucleusofthethalamus.Thispathwayseemstobeselectively

involvedintheperceptionofdeep,chronicpain.Thespinotectaltractprojectstothetectum of

midbrain.Thistractislikelyinvolvedinsomeaspectofpainperception.Thetractsofthe

anterolateralsystem projecttoboththeprimaryandsecondarysomatosensorycortex,andto

moreposteriorlocationswithintheparietallobe.

Theselectiveareaofskininnervatedbytheleftandrightdorsalrootsofaparticularspinal

nerveiscalledadermatome.Thesurfaceofthebodyhasbeenmappedaccordingtothese

dermatomes.Itisimportanttonote,however,thatinrealitytheboundariesofthese

somatosensoryregionsoverlapeachotherbyapproximatelyhalfoftheirwidth.Damagetoa

singledorsalroot,therefore,producesslightlossofsensation.Boththesensationtypeand

regionofbodyrepresentedarekeptsomewhatseparatealongalllevelsofthesomatosensory

pathway.

TheBasicpartsInSomatosensorypathwaysare:

1)Theinputsfrom thebodyandheadthatform themedialandtrigeminallemniscicoalescein

thethalamustoform asinglebodymap,whichprojectstothesomatosensorycortextoform

thehumunculus.

2)Bothpathwaysarecrossed(althoughtheycrossatdifferentanatomicallevels)-thismeans

thatsomatosensorystimulifrom onesideareperceivedinthecontralateralcortex.

3)Thespinothalamictractprojectstomorediffuseareasofcortex,directlyactivatingnon-

sensoryregions.


