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Thesomatosensorysystem isapartofthesensorynervoussystem.The

somatosensorysystem isacomplexsystem ofsensoryneuronsandneural
pathwaysthatrespondstochangesatthesurfaceorinsidethebody.

Theaxons(asafferentnervefibers)ofsensoryneuronsconnectwith,or

respondto,variousreceptorcells.Thesesensoryreceptorcellsareactivated

bydifferentstimulisuchasheatandnociception,givingafunctionalnameto

therespondingsensoryneuron,suchasathermoreceptorwhichcarries

informationabouttemperaturechanges.Othertypesinclude

mechanoreceptors,chemoreceptors,andnociceptorswhichsendsignals

alongasensorynervetothespinalcordwheretheymaybeprocessedbyother

sensoryneuronsandthenrelayedtothebrainforfurtherprocessing.Sensory

receptorsarefoundalloverthebodyincludingtheskin,epithelialtissues,

muscles,bonesandjoints,internalorgans,andthecardiovascularsystem.

Somaticsensesaresometimesreferredtoassomestheticsenses,withthe

understandingthatsomesthesisincludesthesenseoftouch,proprioception

(sense ofposition and movement),and (depending on usage)haptic

perception.

SOMATOSENSORYPATHWAYS

Thesomatosensorysystems’anatomyinthismodulewillreviewthemajor

somatosensorypathwaysincludingtheposteriorcolumns-mediallemniscal

pathway,spinothalamictractandotheranterolateralpathways,and

somatosensorycortex.Inaddition,brainstem andspinalcordmechanismsof

painmodulationwillbeaddressed.Finally,theorganizationofthethalamus,

servingasthemajorrelayforsensoryandotherinformationtravelingtothe

cortexwillbereviewed.

MainSomatosensoryPathways.Theterm somatosensoryreferstobodily

sensationsoftouch,pain,temperature,vibration,andproprioception(limbor

jointpositionsense).Theposteriorcolumn-mediallemniscalpathwayconveys

proprioception,vibrationsense,andfine,discriminativetouch.Theanterolateral

(orventrolateral)pathways,includethespinothalamictractandother

associatedtracts,conveypain,temperaturesense,andcrudetouch.Sincesome

aspectsoftouchsensationarecarriedbybothpathways,touchsensationisnot

eliminatedcompletelyinisolatedlesionstoeitherpathway.

A somatosensory pathway willtypically have three neurons:[13]
first-order,second-order,andthird-order.



1. Thefirst-orderneuronisatypeofpseudounipolarneuronandalways

hasitscellbodyinthedorsalrootganglionofthespinalnervewith

aperipheralaxoninnervatingtouchmechanoreceptorsandacentralaxon

synapsingonthesecond-orderneuron.Ifthesomatosensorypathwayisinparts

oftheheadornecknotcoveredbythecervicalnerves,thefirst-orderneuronwill

bethetrigeminalnervegangliaorthegangliaofothersensorycranialnerves).

2. Thesecond-orderneuronhasitscellbodyeitherinthespinalcordorin

thebrainstem.Thisneuron'sascendingaxonswillcross(decussate)tothe

oppositesideeitherinthespinalcordorinthebrainstem.

3. Inthecaseoftouchandcertaintypesofpain,thethird-order

neuronhasitscellbodyintheventralposteriornucleusofthethalamus

andendsinthepostcentralgyrusoftheparietallobeintheprimary

somatosensorycortex(orS1).

Photoreceptors,similartothosefoundintheretinaoftheeye,detect

potentiallydamagingultravioletradiation(ultravioletAspecifically),inducing

increasedproductionofmelaninbymelanocytes.[14]Thustanningpotentially

offerstheskinrapidprotectionfrom DNAdamageandsunburncausedby

ultravioletradiation(DNAdamagecausedbyultravioletB).However,whether

thisoffersprotectionisdebatable,becausetheamountofmelaninreleased

bythisprocessismodestincomparisontotheamountsreleasedinresponse

toDNAdamagecausedbyultravioletBradiation


