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SOMATOSENSORYPATHWAYS

Sensationsfrom theskin,muscles,andinternalorgansofthebodyaretransmittedto

thecentralnervoussystem viaaxonsthatenterviaspinalnerves.Somatosensory

informationfrom theheadandfaceiscarriedtothebrainprimarilyviacranialnerveV,

thetrigeminalnerve.Thecellbodiesofthesesomatosensoryreceptorsarelocatedin

clusterscalleddorsalrootgangliaandcranialnerveganglia.Twoseparate

somatosensorypathwaystransmitinformationaboutsensationsthataretightly

localized(finetouchoftheexteroceptivesystem &kinesthesiaoftheproprioceptive

system)andpoorlylocalized(temperatureandpainoftheexteroceptivesystem).Fine

touchascendsviathesegmentofspinalcordwhitemattercalledthedorsalcolumns

(thedorsal-columnmedial-lemniscalsystem),whereasdiffusesomatosensory

informationascendsviathespinothalamictractofthespinalcord(theanterolateral

system).Eachpathwayprojectstodistinctareasofthethalamusandsomatosensory

cortexlocatedinparietallobe.

Thedorsal-columnmedial-lemniscalsystem (denotedinthefigurebythebluepathway)

beginswithsomatosensoryaxonsenteringthespinalcordviathedorsalrootand

ascendinginthedorsalcolumnsipsilaterally.Thefirstsynapsepointforthispathwayis

inthedorsalcolumnnucleilocatedinthemedulla.Theaxonsofneuronsoriginatingin

thedorsalcolumnnucleidecussate(crossover),ascendingviathemediallemniscusto

thecontralateralventralposteriorthalamicnucleus(VPN).Somatosensoryfibersofthe

trigeminalnerve(CNV),carryinginformationfrom thecontralateralsideofthefaceand

head,alsosynapseintheVPN.ThemajorityofVPNneuronsprojecttotheprimary

somatosensorycortex(SI),theremainingprojecttothesecondarysomatosensory

cortex(SII)oftheposteriorparietallobe.

Theanterolateralsystem (denotedinthefigurebytheredpathway)beginswith

somatosensoryaxonsenteringthespinalcordviathedorsalrootandsynapsingupon

entry.Themajorityofthesesecond-orderaxonsdecussate,andascendtothebrainvia



theanterolateralportionofthespinalcordwhitematter.Thisascendingsystem is

composedofthreeseparatetracts,thespinothalamictract,thespinoreticulartract,and

thespinotectaltract.Thespinothalamictractprojectstotheventralposteriornucleusof

thethalamus.Thistractisinvolvedintheperceptionoftouch,temperature,andsharp

pain.Thespinoreticulartractprojectstothebrainstem reticularformationonitswayto

theparafasicularnucleusandintralaminarnucleusofthethalamus).Thispathway

seemstobeselectivelyinvolvedintheperceptionofdeep,chronicpain.Thespinotectal

tractprojectstothetectum ofmidbrain.Thistractislikelyinvolvedinsomeaspectof

painperception.Thetractsoftheanterolateralsystem projecttoboththeprimaryand

secondarysomatosensorycortex,andtomoreposteriorlocationswithintheparietal

lobe.

Theselectiveareaofskininnervatedbytheleftandrightdorsalrootsofaparticular

spinalnerveiscalledadermatome.Thesurfaceofthebodyhasbeenmapped

accordingtothesedermatomes.Itisimportanttonote,however,thatinrealitythe

boundariesofthesesomatosensoryregionsoverlapeachotherbyapproximatelyhalfof

theirwidth.Damagetoasingledorsalroot,therefore,producesslightlossofsensation.

Boththesensationtypeandregionofbodyrepresentedarekeptsomewhatseparate

alongalllevelsofthesomatosensorypathway.


